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AHHOTALMA

B HacToslLee BpeMs BO BCEM MMpe OTMeYaeTcs pocT HOBOOOpa3oBaHMii FoOBHOr0 Mo3ra. ANuUnencus U anunenTuyecKme
NPUCTYNbI BBICTYNAOT OfHUM U3 BELYLUMX KIIMHUYECKUX MPOSBMIEHUIA OMyXosel ronoBHoro Mo3ra. Llenb uccnepoBanus —
Ha 0CHOBaHMM [LaHHbIX NIMTEPaTypbl pa3paboTaTb anropuTMbl MPUMEHEHUS NPOTUBO3NUENTUHECKMX NPENapaToB Yy NaLyeHToB
C MePBMYHBIMM 1 MeTacTaTUYeCcKMMM OMyXONSIMU FOfIOBHOrO Mo3ra. [MoMcK ocyLLecTBASANCA MO KiloYeBbIM CrioBaM B Hasax
AaHHbix eLIBRARY, PubMed. YcTaHoBneHo, 4To npodunaktuyeckas Tepanusi NpoTMBO3NWIENTUYECKAMM Npenapatamu y na-
LMEHTOB C MEPBUYHBIMUA MM METAcTaTUYECKUMM OMYXOMNSMW TOSIOBHOTO MO3ra He CHUXAET PUCKU BO3HUKHOBEHMS OCTPbIX
CMMMTOMATMYECKUX MOCNeonepaLMoHHbIX NPUCTYMOB U Pa3BUTUS 3NWIENCUM NOCNe onepaLmm, B CBA3W C YeM Tepanus npo-
TUBO3NUNENTUYECKUMM NpenapatamMu NpodUNakTUYecKn He JOMKHA Ha3HayaTbes. 1o MHEHWID 3KCMEpTOB, NPU NEPBUYHBIX
HOBOOOPAa30BaHUAX rOSIOBHOr0 MO3ra Takas Tepanus LOMMKHA ObITb MHMLMMPOBaHA KaK MOXHO paHblLe, faxe Nocse ofHo-
KpaTHOro HeCnpoBOLMPOBAHHOMO 3NWAenTUYeckoro npuctyna. Mpu AByX v Bonee HECMPOBOLMPOBAHHBIX 3MMAENTUYECKMX
npuctynax (c uHTepeanoM bonee 24 4) 060CHOBaH AMArHO3 «3NWMENCUA» U AOSKHA NPOBOAUTLCA Tepanus NpOTMBO3MK-
NenTuyeckUMM mpenapatamu. Beibop rpynnbl 3TMX NpenapaToB OCYLLECTBASET fleyallymii Bpay UCXoAsa M3 TUMa MpUCTYMoB,
BO3pacTa M Mofa nauueHTa, CONyTCTBYlOWMX 3ab0NneBaHU, NOTEHUMANbHOTO (hapMaKOKMHETUYECKOrO X B3aUMOLENCTBUSA
C ApYrMMM npenapatamu (C y4eTOM BO3MOXHOM XMMWUOTEPanuM), B YaCTHOCTW CrefyeT u3beraTb NPOTUBO3NUIENTUYECKMX
npenapaToB, MHAYLMPYHLLMX MUKPOCOMabHble hepMeHTbl neyeHu. [pefcTaBneHbl anroput™Mbl MPUMEHEHUS TaKUX npena-
paToB MpW pasBuTUM (QOKabHOMO 3MUNENTUYECKOrO MPUCTYNa BO BPEMS OMEPaTUBHOTO BMELLATeNbCTBa, Pa3BUTUM OCTPbIX
CMMMTOMATMYECKMUX NPUCTYMOB M 3MUNENTUYECKOr0 CTaTyca B paHHeM NocieonepaLyuoHHoM nepuoge.

KnioyeBble cno.a: aJiIrOPUTMbl  NPUMEHEHNA NPOTUBO3NUNENTUYECKUX NpenapaToB; IMOMbI; HECI'IpOBOLWIpOBaHHin/‘I
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ABSTRACT

Up to date the brain tumors incidence keeps growing worldwide. Epilepsy and epileptic seizures are one of the most com-
mon clinical features of brain tumors. The aim of the study was to invent the algorithms antiepileptic treatment of patients
with primary and metastatic brain tumors based on literature data. We searched eLIBRARY, PubMed databases by keywords.
We concluded, that preventive antiepileptic drugs administration in patients with primary or metastatic brain lesions does not
lower the risk of acute symptomatic postoperative seizures or epilepsy incidence, and therefore should not be recommended.
Experts’ opinion states that in patients with brain tumors even one unprovoked seizure makes it feasible to initiate antiepileptic
drugs therapy as soon as possible. In case of two or more unprovoked episodes (with over 24 hours difference) the diagnosis
of “epilepsy” is legitimate and antiepileptic therapy should be started. The treating physician’s choice of antiepileptic therapy
is based on type of seizures, age and sex of the patient, the comorbidity and potential antiepileptic drugs pharmacokinetic
interactions with other drugs (including chemotherapy), in particular, one should avoid the use of liver microsomal-inducing
antiepileptic drugs. The presented algorithms provide the decision-making guidelines in case of intraoperative focal seizures,
acute symptomatic seizures and status epilepticus occurrence in early postoperative period.

Keywords: acute symptomatic seizures; antiepileptic drugs usage algorithms; chemotherapy; epilepsy; gliomas; primary and
metastatic tumors; status epilepticus; unprovoked epileptic seizure.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

nunencus M 3NMNENTUYECKUE MNPUCTYMbl ABNAKOTCA
O[HMM U3 BeAyLUMX KJIMHWYECKWUX NpOsBeHWUA HOBOObpa-
30BaHWA TOJIOBHOrO MO3ra, Pa3BUBAKTCS MPU FMAMbHbIX
M MeTacTaTMYeCcKMX OMyxonsx ronoBHoro Mosra B 51,11
n 24,14 % cnyyaeB cooTeTcTBeHHO [1]. 3nunencus y na-
LMEHTOB C HOBOODPA30BaHMAMM TONIOBHOMO MO3ra MOMKeT
BO3HMKATb KaK [0, TaK M MOC/e OMNepaTUBHOMO JIeYeHMS.
Bo Bpems onepaTMBHOrO Jie4eHUst MOryT pa3BMBaTLCA OCTpbIe
CMMNTOMATMYECKUE 3NWUNENTUHECKME MNPUCTYMbI, B PaH-
HeM NOC/neonepaLyuoHHOM Nepuoje — OCTpble CUMMTOMa-
TUYECKWE 3NUeNTUYECKMe NPUCTYMbI U 3NUAENTUYECKNNA
cTaTyc.

BesycnoBHo, yBenmyeHue LIMTENbHOCTU 6e3peLanBHOrO
nepuoza 1 NPOLOSIKUTENBHOCTY XKU3HW SBNSAETCA NPUOPUTET-
HOM 3aJa4el, KOTOpas PELLaeTcsl COBMECTHO HEMPOXMPYProM,
HEBPOJIOrOM, OHKO/IOrOM, PafuvosioroM, XMMUOTEpaneBTOM
1 BpaYamu Apyrvx cneupanbHocTel. [locTKeHe KOHTpoNs
Hap, aNUNeNTUYECKUMM NPUCTYNAM TaKKe MO3BONAET Yy4-
LUNTb Ka4yeCTBO }KM3HM 3TO KaTeropumn nalueHToB.

Llens uccnedosaHus — Ha 0CHOBaHWM AaHHbIX, ONyonm-
KOBaHHbIX B OTKPbITbIX MCTOYHMKaAX, pa3paboTaTb anropUT™Mbl
NPUMeHeHNs NpOTUBO3NUNENTUYeckux npenapatos (M3M)
Yy NaLMEHTOB C NEPBUYHLIMU U METACTAaTUHECKUMU OMyXONsi-
MU FOJIOBHOMO MO3ra.

MATEPUAJIbl U METO/bI

Matepuanamn MccnefoBaHUA CIYMUAM CTaTbu Hayuy-
HbIX M3[aHMI, onybnMKoBaHHbIe B 0a3ax AaHHbIX PubMed,
PubChem u eLibrary u pnpyrux oTKpbITbIX pecypcax ceTw
WHTepHeT.

PE3YJIbTATbI U OBCYXXAEHUE

K npo6neMHbIM KITMHUYECKUM BOMPOCaM MOXHO OTHECTM:

1. Lvpokoe «npodunakTuyeckoe» HasHadeHue M3 naup-
€HTaM C I/IMOMaMM roJIOBHOM0 Mo3ra.

2. flBnseTca M OLHOKPATHbIA HECMPOBOLMPOBAHHDINA 3MK-
NenTUYeCKWUA NPUCTYN Y MauueHTa ¢ HoBOObpa3oBaHWeM
rO/I0BHOr0 MO3ra OCHOBaHMEM AN YCTaHOBKW AMarHo3a
«3nunencus» U HasHadenmsa M3

3. fAsnstotca i gBa v bonee HecnpoBOLMPOBaHHBIX 3MK-
NEenTUYECKUX MPUCTYNa y NaLMeHTa ¢ HoBoobpa3oBaHNeM
rOIOBHOr0 M03ra OCHOBAHWEM [J1S1 YCTAHOBKM JMarHo3a
«3nunencusa» U HasHavenus M3l
lNepBblit KNMHUYECKUI Bonpoc — Ha3HaueHme 1301 ¢ npo-

umnakTMYecKon Lenbio. AHanu3 MaTepuanos, MoayYeHHbIX

13 86 HepoXxuMpyprudeckux LeHTpoB (16 cTpaH, 5 KOHTUHEH-

TOB), MOKa3an, 4to 63 % Bpayen 3TUX LEHTPOB NPaKTUHECKH

BO BCeX Ciydyasx HasHauatoT 131 naumeHTaMm c onyxonsmu

rOJIOBHOrO MO3ra NOJTyLIAPHOW JTOKanu3aLmm ¢ MpodmnaKTu-

UECKOM LieJTblo laXKe Npu 0TCYTCTBUM NPUCTYNOB B aHaMHe3e.

MpogomkutensHocTb Tepanuu M3M1 coctaBnsna no 7 oHen

Tom 42, N 4, 2023

DOl hitps://doi.org/ 1017816/ rmmars80859
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B 25 % cnyyaes, 2 Hep,— B 16, 0T 2 fo 6 Heg — B 21, Gonee
6 Hep, — B 13 % cnyyaes [2].

B cooTBeTCTBUM C 0TEUECTBEHHBIMW PEKOMEHAALMAMM
«[epBuyYHbIE ONYXONM LIEHTPANIbHOM HEpPBHOW CUCTEMBI» [3]
M3M Ha3HavaloTCA NMpU HaM4YMM CYLO0POKHOr0 CUMHAPOMA
(B T.4. B aHaMHe3e) WM MPU3HAKOB 3NMNENTU(HOPMHOI
aKTMBHOCTM MO [aHHbIM 3nekTposHuedanorpadum (33r).
lNpodunaktnueckoe npumeHenue M3 B oTcyTCTBME 3NKNen-
TMYECKUX NMPUCTYNOB B aHaMHe3e Heobs3aTenbHo [4]. Takum
0bpa3oM, peLeHne o HazHaueHum M3 npuHUMaeT nevatumii
Bpauy.

B cooTBeTcTBMM C KIIMHMYeCKMMK pekoMeHaaumamm 06-
LiectBa HeiipooHkonoros (Society for Neuro-Oncology, SNO)
1 EBponeickoi accoumaumm HelipooHkonoros (European Asso-
ciation of Neuro-Oncology, EANO) [5] y nauveHToB ¢ BnepBble
[MarHoCTMPOBaHHBIMU MEPBUYHBIMU UM METACTaTUYECKUMM
ONyX0MAMW FOJIOBHOMO MO3ra, Y KOTOpbIX He bblno npuctyna,
KIMHALMCTBI He LOMKHbI HasHayath M3 ¢ uenblo cHUKe-
HWS PUCKA Pa3BUTUA MPUCTYNOB (CTeneHb A0Ka3aTeNbCTBa
A, ypoBeHb pokasatenbHoctu |I-l1). B oTHoLLeHWM naumeHToB
C NMepBUYHBIMM UK METACTAaTUYECKUMM OMYXONSMM FOSI0BHOMO
MO3ra, Y KOTOpbIX He Bblo NpUCTYNa 1 KOTOpbIM N1aHUpyeTCs
XMPYPrUYECKOE NIeYeHe, HeJOCTaTOYHO [JOKa3aTeNbCTB, YTObbI
peKoMeHoBaTb HasHaueHue M3MN ¢ Lenblo CHUKEHNA pUCKa
pa3BUTMS MPUCTYMOB B MepuonepaLMoHHOM Nepuofe (cTe-
neHb Aoka3artenscTea C, ypoBeHb pokasatensHoctu |I-l1l) [5].
OnupaloTcs 3T NOMOXKEHUA Ha LeMblid PAA, KITMHUYECKUX UC-
cnefoBaHuit. B yactHocTw, Ansari S.F. et al. [6] Ha pocTatoyHo
DosbLLIOI rpynne naumeHToB (B uccienoBaHme Bowm 202 na-
LueHTa 13 588 ¢ NepBUYHBIMM MK METACTaTUYECKUMM OMyXO-
NSIMU1 FOJIOBHOI0 Mo3ra) ObINI0 NOKa3aHo, YTo YacToTa pasBUTHS
npucTynoB nocne onepaummn B 1,75 pa3 BblLlle Y NaLMEHTOB,
nosyyatoLLwmx npodunakTryeckyto Tepanuto M3M [6].

Takum obpasoM, npodunakTuyeckas Tepanus N30 y na-
LMEHTOB C NEPBUYHBIMU UM MEeTacTaTUYeCKUMM OMyXOoNsMHU
TO/IOBHOMO MO3ra He CHUXAET PUCKM BO3HUKHOBEHWS OCTPbIX
nocneonepaLyoHHbIX NPUCTYNOB 1 Pa3BUTUS ANUENCUM MO-
cne onepaumu. Moatomy M3 He JoMKHBI HA3HAYaTbCA Npo-
(GunakTU4ecku nepeg, onepauusamm no NoBody HoBoobpaso-
BaHWM rosioBHoro Mosra (puc. 1).

Bropas KnuHMYecKas cuTyaums — obocHoBaH nu Aua-
FHO3 «3nunencus» 1 nokasada v Tepanus N30 npu ogHo-
KpaTHOM HecnpoBOLMPOBaHHOM 3MUNENTUYECKOM MpUCTyne
Yy NaLUMeHTOB C MEPBUYHBIMU UM METACTaTUYECKUMI OMyX0-
NSIMM TOI0BHOTO Mo3ra?

B cooTBETCTBUM C MPaKTMYECKUM OMpefeneHneM, anu-
nencus — 3To 3aboneBaHWe roIOBHOrO Mo3ra, OMpejens-
eMOE B TOM YMUC/IE CNEAYHLIMMI YCIOBUAMM: OJUH HECMpPO-
BOLWMPOBaHHbIiA (M1 pehNeKTOPHBIN) NPUCTYN U BEPOATHOCTb
NOBTOPEHUA MPUCTYNOB, BM3Kasn K 0bLLEMY pUCKY peLmanBa
(> 60 %) nocne ABYX CMOHTaHHLIX MPUCTYMOB B MOCNEAYH-
wue 10 net [7, 8]. Puck noBTOpEHWS HeCNpOBOLMPOBaHHbIX
MPUCTYMOB MOCNe OJHOKPATHOr0 HEeCnpoBOLMPOBAHHOMO
MpuUCTyna 3aBUCUT OT 3TMONIOMUM, NIEXALLEN B OCHOBE NMpu-
cTyna. [laHHble pUcKy onpefieneHbl NPy OCTPbIX HAPYLUEHUSX
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OTCyTCTBYE 3MUNENTUYECKNX
MpUCTynoB

He nokasaHo NnpuMeHeHne

nan
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OnHOKpaTHbINA HECMPOBOLM-
POBaHHbIA 3MUAENTUYECKIN

npucTyn

MoKa3aHo NpuUMeHeHKe
n3n MoKasaHo npumeHeHue 3N

Russian Military Medical
Academy Reports

MoBTOPHbIE HECTPOBOL-
POBaHHbIE 3MUNENTUYECKNE
MpUCTYNbI (C MHTEpBaNoM
bonee 24 u)

[lnarto3 «anunencus»,

Puc. 1. AJ'IFOpVITM NPUMeHeHnA nan Y NauneHToB C NepBUYHbIMU UJIX METACTAaTUHECKUMU ONMYX0JIAMW rOJI0OBHOIO Mo3ra

Ta6nuua 1. 3Kcnpeccus UACTUH-TNyTaMaTHoro nepeHocumka (cucteMa xCT, SLC7AT1) y naumneHToB ¢ anddy3HbIMY FIMOMaMM FOI0BHOTO

Mo3ra C HaJinineM 1 oTCYyTCTBUEM 3NUNENTUYECKUX NPUCTYNOB

WccnenyeMbiit CratucTnyeckue Hanuume snmnentuueckux | OTcyTCcTBME 3nunenTuye- 3
- - HauyeHue p
nokasatenb XapaKTepUCTUKH npuctynos (n = 16) CKuX npuctynos (n = 16)

JKcnpeccus LUCTUH- M+ SD 55,63+ 18,61 42,50 + 12,91 ANOVA p = 0,027
rnyTaMaTHoro nepe- min = max 20 = 80 10+ 60 U-kputepuin
HocumKa (cuctema xCT, ’ ' ' MaHHa-YuTHM,
SLC7A11), % Me (LQ; UQ) 50 (45; 75) 40 (40; 50) p=0,033

[lpumeyaHue. M — cpepHee 3HaueHue, SD — CTaHAApPTHOE OTKIIOHEHWE, Min — MMHUMANbHOE 3HaYeHWe, Max — MaKCUMalbHoe
3HaueHne, Me — MepgumaHa, LQ — HuxHWiA kBapTunb, UQ — BepxHui kBapTunb. CpaBHeHWe NpoBoAMIOCh € noMoLbio Moayns ANOVA

n U-kputepusa MaHHa—YutHu.

MO3r0BOro KpoBoobpalleHnst B aHaMHe3e — PUCK MOBTO-
peHus coctaenseT 71,5 % (95 %, LoBepuTeNbHLIA WUHTEp-
Ban 59,7-81,9), npu 4epenHo-Mo3roBbIX TpaBMax B aHaM-
He3e — puUCK noBTopeHus 46,6 % (95 %, noBepuUTENbHbIN
uutepBan 30,4-66,3) [9]. MpocneanTb pUCKU MOBTOPEHMS
3NUNenTUYeCKMX NpucTynoB B TeyeHue 10 neT y nauueHToB
C HOBOODpa30BaHMAMY rOIOBHOMO MO3ra He NpeACcTaBnseTcs
BO3MOXHBIM, 4TO CBA3aHO KaK C caMUM (haKTOM omepaTus-
HOr0 NeYeHUs,, TaK U C OrpaHUYEHHO NPOACIIKUTENBHOCTbH
YKU3HM 3TUX NaLMeHTOB. TakuM 00pa3oM, C y4eTOM HeBo3-
MOXHOCTM OLIEHKW BEPOSITHOCTM NOBTOPEHMUS MPUCTYNOB Aua-
HO3 «3MUNENncusi» B 3TOM CJly4ae He MOKET BbiTb BbIHECEH
(B COOTBETCTBUM C NPAKTUYECKUM OMNpeeNieHNeM 3MUencum
MexayHapoaHO/ NPOTUBO3NUNENTUYECKON nrk).

HecMoTps Ha OTCYTCTBME OCHOBaHWiA 11 AMArHOCTUKM
3NUENCUM, Y NaLMEHTOB C HOBOOOPA30BaHWEM OJIOBHOMO
Mo3ra nocsie 0fHOKPaTHOro HecrnpoBOLMPOBAHHOO 3nunen-
TMYecKoro npuctyna nokasava tepanus M3M1. Mo MHeHuto
3KcneptoB U3 Kutaiickon HapogHon Pecnybnuku, npu ang-
GysHbIX rnvMomax ronoBHoro Mo3ra Tepanus 301 gomkHa
BbITb MHULMMPOBAHA KaK MOXHO paHbLLe Nocsie HecrpoBo-
uMpoBaHHoro anunentudeckoro npuctyna [10]. Mo Hawemy
MHeHU0, Npu AMddY3HBIX TMOMaX rofIOBHOMO Mo3ra 370
000CHOBaHO BBMAY INyTaMaTepruyeckux MexaHW3MOB, fe-
XaluMx B 0CHOBE Pa3BUTUA 3nunenTuyeckux npuctynos. lo
[aHHbIM COBCTBEHHOrO MccnefoBaHus Bbino YCTaHOBMEHO,
YTO OAHMM M3 NaTOreHeTMYEeCKUX MEeXaHW3MOB pa3BUTUS
3NUNENcun y NauMeHToB C FIMOMaMK FOfI0BHOTO Mo3ra siB-
NSAETCS BbICOKas IKCMPECCUS LIMCTUH-TyTaMaTHOro NepeHoc-
umka (cuctema xCT, SLC7A11) u, Kak cneAcTBue, NOBbILIEHME
BHEKJIETOYHOr0 YPOBHS FiyTamarta (tabn. 1) [11].
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TpeTuin KIMHUYeCKMin Bonpoc — 060CHOBaH NI AMarHo3
«anunencus» 1 nokasaxa nu Tepanus N30 npy aByx 1 bonee
HeCrpoBOLMPOBAaHHBIX 3NWENTUYECKUX NpuUcTynax?

YTBepauUTeNbHbIN 0TBET MO AWArHO3Y «3MMUNencus» TaKKe
BbITEKAET M3 NPaAKTUYECKOr0 ONpefieNieHus Mo CreayloLleMy
YCNOBUIO: MO KpaliHeli Mepe ABa HECMPOBOLMPOBAHHbIX (MK
pedneKTopHbIX) MPUCTYNa C MHTepBanoM bonee 24 4 [7, 8].
besycnosHo, B TakoM cnyyae Tepanus [1311 nokasaHa.

B cOOTBETCTBUM C KIMHUYECKUMU PeKOMeHAaLmaMu [4]
B Poccun npu okanbHbIx hopMax anunencuv B pexkmme
MOHOTepanuu paspeLleHbl K npuMeHeHuto: beHsobapbutan,
BasbrpoeBasl KUCNoTa, rabaneHTuH, 3oHMcamup, Kapbama-
3eMuH, KI0Ha3enaMm, laKocamuz, NamMoTpUIKMH, NeBeTupa-
LieTaM, OKCKapbasenuH, NpUMUEOH, ToNMpamart, GEeHUTOMH,
(eHobapbuTan, scnmkapbasenuH. YkasanHble 1311 uMmetot
pa3nnyHble MeXaHWU3Mbl LENCTBUS, @ UMEHHO ONIOKMpYHOLLME
HaTpueBble KaHanbl, 6NOKMpYHOLLMe KanbLMeBbIE KaHanbl,
akTuempytowme TAMK-epriyeckyto cucteMy, noHMKaroLme
aKTUBHOCTb FNyTamaTepruyeckon cuctemsl. Beibop rpynnel
npenapaTta OCYLLeCTB/ISET Jieyalumidi Bpay MCXons npexne
BCEr0 M3 TMMa MpUCTYNoB, a TakXKe Bo3pacTa 1 Noa naumeH-
Ta, COMyTCTBYIOLLMX 3abonieBaHui, NOTeHUManbHOro hapMa-
KOKWHETMYECKOr0 B3aUMOAENACTBUA C ApYrUMW Npenapatamu
(c y4eTOM BO3MOXKHOW XMMUOTEPANWK).

B coOTBETCTBUM C MPAKTUHECKUMM PEKOMEHAALMAMM MO
NeKapCTBEHHOMY JIEYEHWI0 NEPBUYHBIX OMyXONEN LieHTpab-
HOI HEPBHOW CUCTEMBI, KITMHUYeCKUMK pekoMeHaaumamm 06-
LecTBa HerpooHKonoros (Society for Neuro-Oncology, SNO)
u EBponeickon accoumauuu HeipooHkonoros (European
Association of Neuro-Oncology, EANO), KnMHUYeCKMUMM NpaK-
TUYECKMMU PEKOMEHJALMAMK MO OMUArHOCTUKE W NEYEHUH
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Tabnuua 2. MpofomKMTENbHOCTb XMU3HW Y NALMEHTOB C rMobaacToMamMu B 3aBUCMMOCTY OT (aKTa Tepanuu BajlbNpoeBon KUC/I0TOM

eenemosanne | BK/ ap. B | e o, ve moyamenun: BICivee) | wancon.
e\:vaellle 5311 49113 17,4 14,4 0,41
fféf.‘f%fo% 108/57 15,9 14,0 0,63
iﬂ”ezg% 24/98 13,7 1,6 0,56

lpumeyanue. BK — BanbnpoeBas Kucnota.

3NUMencuu, CBA3aHHOW C MOMaMW y B3POCTbIX, ClegyeT
usberatb M3, MHAYLMPYIOLLMX MUKPOCOMasbHble GepMeH-
Tbl NeYeHu (K HUM oTHocATcs beH300apbuTan, KapbamasenuH,
NPUMUAOH, heHnTOMH, heHobapbuTan, B MeHbLUei CTeneHn
OKcKapba3senuH, acnukapbasenuH) [3]. 370 cBsizaHo ¢ papMa-
KOKWHETUYECKUM B3aUMOECTBUEM U YBENIMHEHUEM KITUPEH-
ca XMMMOMpenapaToB, YTo B UTOre CHUKaeT A EeKTUBHOCTb
xummoTepanum [5, 10, 12].

B uenom psge paHHux pabot bbio BbickasaHo Npeanoso-
YKEHME, 4TO Ha3HaYeHWs BasbMpOeBON KUCNOThI YBENIMUMBAET
NPOAOSIKMTENBHOCTb U3HU Y NALMEHTOB C rnMobnacToMamu
(tabn. 2) [13-16]. NpeanonoxuUTeNbHO 3TO CBSA3AHO C UHMU-
BrpoBaHMeM rMCTOHAeALEeTUNA3bl BasibNPOEBON KUCMOTOM.

OpHako, no MHenuto Happold C. et al., HasHayeHue npe-
napaToB Ba/ibNpoeBOi KUCOTbI He OKa3biBaeT BAMSHME HU Ha
LAUTENbHOCTb Be3peLManBHOro Nepuoaa, H1 Ha NpoLOMKM-
TeNbHOCTb 3uM3HK [17]. Van der Meer P.B. et al. yrepxpator,
YTO Ha3HauYeHWe BaNbMNPOEBON KMCOTbI COBMECTHO C TEMO-
30/10MUJOM COMPSIKEHO C Bonee BLICOKUM PUCKOM rema-
TONOMMYECKUX NOOOYHBIX 3PGDEKTOB, @ TaKKe MOBbLILLEHNEM
Macchbl Tena u TpemopoM [18]. Momumo 3toro, npuMeHeHne
BaJIbNPOEBOI KMCNOTbI MOXET NPMBOAUTL K TUMOKOArynsaLmmu
BO BpeMsl OMepaTUBHOI0 BMeLLATeNbCTBa BCNeACTBUE TPOM-
BouuToneHNM, CHUXKEHNS YpoBHA GUBbpUHOreHa, a TakKe Npu
aedunumte dartopa Koarynauum X [19].

lpesMeTOM MHTEpeca MccnefoBaTeNiel YxKe NpoACITKM-
TENbHOE BPEMS AIBNIIETCA BO3MOXHBIA NPOTUBOOMYXONEBLI
3ddeKT HekoTopbix M3 npu ogHOBpEMEHHOM MNpUMeHe-
HWW CTaHAAPTHBIX CXeM XuMUoTepanuu. o AaHHBIM OLEHKU
npoTuBoonyxonesoro 3ddekTa Yetbipex M3 Ha KNETOYHBIX
JIMHWAX, NYYLIWA pe3ynbTaT NoKasan nepaMnaHen no cpas-
HeHWto ¢ KapbamasenuHoM, BanbnNpOEBON KUCNIOTOW W feBe-
TupaueTtamoM [20].

HeobxoanMo yunTbIBaTb, YTO Y YacTW MaLMEHTOB C K-
OMaMy TOJIOBHOrO M03ra MpOMCXOAMT (opMUpoBaHUe
(hapMaKope3nCTEHTHOr0 TeueHus anunencuu. Mo LaHHBIM
Correia C.E. et al.,, dbapMaKopesucTeHTHOCTb HabnoaeTcs
y 22 % nauweHToB npu Hanuuun Mytaummn IDH1/2 ny 12 % na-
LMEHTOB Npy OTCYTCTBMM AaHHOM MyTaumm (IDH wildtype).
Mo pesynbTataM COBCTBEHHBIX WCCEA0BAHWA yCTaHOBIe-
HO, YTO MpuUCyTCTBME MyTauwii B reHax IDH1/2 accouuu-
POBaHO C NOKanu3auuen ruanbHbIX onyxonend B N06HOM
W TEMEHHOW [0NAX TOMOBHOMO MO3ra M C KJMHUYECKUMH
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MPOrHOCTUYECKMMM aKTopaMu: bosiee MOJIOALIM BO3PaCcTOM
Hayana 3aboneBaHusi, NPUCYTCTBUEM B KIIMHUYECKON KapTU-
He 3nunenTUyeckux NpuctynoB [22]. [Ina naumeHToB C Ha-
nnumem mytaumii IDH1/2 xapakTtepHo bonee GnaronpusTHoe
TeyeHue 3abonesaHns (bonee BbICOKUE ISIUTENBHOCTL 6e3-
PELMAMBHOMO MEPUOAA W NMPOLOSIKUTENIBHOCTD JKU3HM).

B cootBeTCTBUM C 06LLENPUHATBHIM MHEHWEM, MPKU Npo-
BEAEHUM NonmMTepanuu criegyet kKoMbuHuposartb 301 ¢ pas-
JINYHBIMU MeXaHWU3MaMM LLeHCTBUS, YTOObI NOBLICUTL I heK-
TMBHOCTb U M30€XaTb YBENMYEHUS PUCKA BO3HUKHOBEHMUS
HexenaTtesibHbIX ABfeHUA. B cBsi3n ¢ bonbwum BbibopoM
M3 npu nepexofe Ha nonuTepanuio HeOBXOLMMO YUUTbI-
BaTb (hapMaKOKMHETUYECKME U apMaKoLUHAMUYECKME 0CO-
BeHHocTM HasHadaeMmblx [1301. B KauecTBe AONONHUTENBHOO
CpeACTBa B3pOC/bIM NaUMeHTaM ¢ (apMaKope3UCTEHTHOM
(hokanbHoi anunencueit (GoKanbHLIMU 3NUIENTUHECKUMM
NPUCTyNaMu C HapyleHneM U 6e3 HapyLeHWUst CO3HaHWA,
¢ OunatepanbHbIMA TOHUKO-KIIOHUYECKUMUM C (OKaNbHLIM
0e0loTOM) peKoMeHayeTcs HasHayaTb bpuBapaLeTaM, Basib-
MPOEBY0 KUC/OTY, rabaneHTUH, 30HMCaMmMA, NaKocamma, na-
MOTPUIXMH, NeBeTUpaLieTaM, oKckapbasenuH, nepamMnaHer,
nperabanuH, Tonupamar [7].

CornacHo KJIMHWYECKUM pekoMeHpauusM Poccuiicko-
ro obulectBa KnuMHudeckon oHkonorum (RUSSCO) B cxemax
NeKapCTBEHHOW Tepanuu FAIMOM MOryT ObITb UCMOSIb30BaHbI
TEMO030/10M1A, JIOMYCTUH, BUHKPUCTUH, NpOKapbasuH, besa-
UM3yMab, MpMHOTEKaH, 3TON03uKA, LUCniaTuH, aabpadenud,
TpaMeTUHKO, BeMypatheHNd B MOHOPEXMME U B PasNUYHbIX
KOMOWHaLusAX B 3aBUCMMOCTY 0T npoduns onyxomu [4].

CTaHaapTHLIM PEXXMMOM NEPBOM JIMHAW Tepanuu As rMoM
[I-1Il cteneHeit 3noKka4ecTBeHHocTH sBnseTcs cxema PCV (no-
MycTH 100 Mr/M? BHYTPb B 1-1 ieHb + BUHKPUCTUH 1,4 Mr/M?
BHYTPMBEHHO B 1-7 1 8-11 IHM + npoKapbasuH 60-75 Mr/m?
BHYTPb B 8-21-i OHM, uMKN 6—8 Hep). CornacHo LaHHbIM
pana uccneposaHuii [23, 24], cxema PCV, BrtovatoLas npo-
M3BO/JHbIE HATPO3OMOYEBMHBI, aCCOLMMPYETCA C JOCTAaTOYHO
BbICOKOW BCTPEYAEMOCTbH) reMaToforyecKon TOKCMYHOCTU
Ha doHe npuema MN3MN. B nybnukaumm King P.D. et al. oT-
MeYeHa posib NpoKapbasnHa B pa3BUTUM renaToTOKCUYHOCTH,
MOCKOJbKY MpenapaT MeTabonmanpyeTcs ¢ y4acTMeM B TOM
uncne MUKPOCOManbHbIX GepMeHTOB medenn [25]. [pyron
KOMIMOHEHT CXeMbl — BMHKPUCTUH — TaKXe CnocobeH Bbl-
3bIBaTb renaToTOKCUYHOCTb, OAHAKO 3HAUUTENBHO pexxe [26].
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CxeMoW nepBoii IMHAW Tepanuu TIYOM BbICOKOM CTene-
HW 3710KaUECTBEHHOCTU AIBNSIETCA TEMO30/IOMUL, B peXume
MoHoxumuoTepanun 150-200 mr/m? BHyTpb B 1-5-it AHK,
umkn 28 pHeii (5/23), 6-12 umknos [27]. Temo3onomug —
NMpOTUBOOMNYXO/EBLIN MpenapaT anKuIupylLLero Buaa Aei-
CTBMSA, NPOM3BOAHOe TeTpasuHa [28]. lematonoruyeckas
TOKCMYHOCTb — 3TO CaMbli YacTbli NOBOYHBIN 3D PEKT TEMO-
30/10MMAa, OTPaHNYMBAIOLLMIA €r0 AJIUTENBHOE NMPUMEHEHME.
OCHOBHbIMW MPOSABNEHUAMU MUENOCYMPECCUM Y 3TUX Nauu-
eHTOB ABNAOTCA TpoMboumToNneHus u HeiirponeHus [29, 30].
KoMbuHauus ¢ BanbnpoeBoi KUCNOTON, KOTopasi ABNISETCA
nHrbutopoM umutoxpoma P450, yBennumsaet remaronoru-
YeCKYH TOKCMYHOCTb. TakuM 06pa3oM, COBMECTHOE MpUMEHe-
HWe TeMO30/10MUA U BaNbNpoeBoii KUCIoThl TpebyeT bonee
TLLaTeNbHOr0 MOHUTOPUHIA YPOBHS TPOMOOLIMTOB.

CxeMmoi4, Yalle BCero WUCMosib3yeMon B Tepanuu riaMom
Mnpu NpoOLOMKEHHOM pocTe, ABNseTcs KoMbUHauua besauy-
3yMaba B 1031poBke 10 Mr/Kr ¢ upuHoTeKaHoM 125 Mr/M?
BHYTPMBEHHO B 1-W U 15-1 AHM umkna. beBaunsymab —
MOHOKJIOHaNbHOe aHTMTEeN0 NPOTMB COCYAMCTOr0 3HAO0Te-
nmaneHoro dakTtopa pocta (anti-VEGF), nokasbiBaeT xopo-
Me pe3ynbTaTbl B Tepanuu NPOAOIIKEHHOTO pocTa rUoM
n noctnyyeBoro oteka [31]. CamMbiMu YacTbiMM NOBOYHLIMU
3ddekTamu beBaumsymaba sBnsioTca obLiasa cnabocTb, npo-
TEUHYPUS U CKIIOHHOCTb K apTepuanbHomn runepteHsmn [32].
He oTMeuaeTcs Hanuumsa NIEKapCTBEHHOIO B3aMMOLENCTBUS
Mexny besaumsymabom u T30, sBAsOWMMUCA UHAYKTO-
paMM MUKpocoManbHbIX epMeHToB neyenn [33]. C apyroi
CTOPOHbI, BTOPO KOMMOHEHT 3TOT0 NPOTOKOSIa — WpUHOTe-
KaH — 0YeHb YyBCTBUTENEH K U3MEHEHUAM MeTabonnsma.
lapannenbHoe npuUMeHeHne 3H3UM-uHAyumpytowwwmx M3
HeraTMBHO CKa3blBaeTCA Ha (hapMaKOKUHETUKE WMPUHOTEKa-
Ha, NPMBOASA K 3HAYUTENIBHOMY CHKEHMIO 3DdEKTUBHOCTU
Tepanuu UM yCumnBas ero TOKCUYHOCTb [34, 35].

Pexke npuMeHsieTcs cxeMa C WUCMONb30BaHWEM WHIU-
butopoB BRAF n MEK — pabpadenunbd + TpaMeTuHWO mnm
BeMypadeHunb + TpaMeTnHub. Bemypadennd n pabpacdernd
meTtabonuampytotca nocpencteoM CYP3A4, a 3HauwT, Ha mx
(hapMaKOKWHETUKY byayT BUATL UHLYKTOPbI UM UHIUOMTO-
pbl MUKpOCOMasbHbIX GPepMeHTOB neyeHu [36]. B cBA3m ¢ TeM
UTO 3Ta CXeMa NPUMEHSAETCSA TOMBKO Y NaLMUEHTOB C FIMOMaMM
C BbIfBNEHHOM MyTaumeit BRAF V600, Ha cerofHAWHWA AeHb
0onybsMKOBaHO He0CTaTOYHO faHHbIX 00 UX NeKapCTBEHHOM
B3aUMOZENCTBUM, NOATBEPKAEHHOM KITMHUYECKUM MCCNefo-
BaHUAMM.

TakuM 0bpa3oM, npu HazHauveHum 1311 HeobxoanMo yun-
TbIBaTb UX PapMaKOAMHAMUYECKOE U (hapMaKOKUHETUYECKOE
B3alMOJENCTBME C XMMMOTEPANEBTUYECKMMU NpenapaTamu.

AnroputMbl  npumeHenus T3 B HeWpooHKonoruye-
CKOW MpaKTUKe MUMEOT 0CODEHHOCTU MPW Pa3BUTMM OCTPbIX
CMMNTOMaTUYECKUX 3NUNENTUYECKUX MPUCTYMOB BO BPeMS
onepauyu, 0CTPOro CMMMTOMAaTUYECKOro 3MUAENTUYECKOro
npucTyna B paHHeM MNocieonepaLMoHHOM NMepruoje, a Takke
3NUENTUYECKOr0 CTaTyca B paHHEM Moc/ieonepauuoHHOM
nepuoge.
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lpsMas KopKoBas CTUMyNALMA BO BpeMs omnepauuu
C Uenblo onpedeneHns GYHKLUMOHANbHO 3HAYMMBIX 30H
rOfI0BHOr0 MO3ra HerocpefCcTBeHHO BO BpeMsi onepaTtus-
HOrO JleYeHUs MOXKET MpUBOAWTb K PasBUTMIO (OKanb-
HbIX 3MUNENTUYECKUX MPUCTYMOB, MX YacToTa COCTaBnseT
3,2-15,5 %. DakTopamu pucka SIBNAKTCA MOOAONW BO3-
pacT, NoKanu3auus onyxonu B N06HOW AoNne rOf0BHOrO
Mo3ra (BoMnoNHUTENBHON MOTOpHOI 06M1acTu), Hanuumre nNpu-
CTYnoB [0 OnepaTMBHOro NeyeHus, nonutepanma N30, Ha-
nnume [DHT-myTaumun. ¥enatenbHo ucnonb3oBaTb MHTpa-
OMepaLMOoHHbIN HepodU3NIorNieckuii MoHUTOpUHr (33I)
Ons bonee paHHero BbISIBIEHUS Hayana 3MWUNENTUYECKOro
npucTyna.

Anroput™ peticTBuii npu pa3BuTM HOKanbHOro 3NuUnen-
TMYECKOr0 MPUCTYNa: HEMpOXMPYProM [OMKHa ObiTb mpe-
KpallleHa 3NeKTPOCTUMYNIALMS, TaKXKe OH JOJIKEH opoLuaTh
KOpYy rosI0BHOro Mo3ra XoJ1I04HbIM pacTBOPOM PuHrepa wim
GM3MONOrNYeckMM pacTBopoM (CTeneHb AOKa3aTenbcTea B,
ypoBeHb foKasatenbHocTu IIb), ecnu npuctyn noeTopseT-
Csl, MCNONb3YKTCA MHBEKUMOHHbIE hopMbl BeH3oanasenu-
Hos [10].

Ecnm npuctynbl passuBaloTca B TedeHue 7 OHelt nocne
onepaLuu, TO OHW SBNSIOTCA OCTPbIMU CUMMTOMATUYECKUMM
3NUNENTUYECKUMMU NPUCTYNaMM (CUHOHUM — «PaHHWe no-
C/leonepaLymoHHble NPUCTYNbI»). [UarHocTUieckme Meponpu-
ATUSA: 3NeKTpoKapaMorpadms, o6LUMN KITMHUYECKUI aHanu3
KpOBM U MouM, BUOXMMMUECKMIi aHanu3 KpoBu (rNHOKO3a,
OLEHKa (QYHKLMM NeYeHW M NoYeK), UCCNef0BaHUE YPOBHS
3/1EKTPOIUTOB, KOMMbIOTEPHAs UM MarHUTHO-Pe30HaHCHas
TOMorpadus rofloBHOr0 Mo3ra C LeSblo UCKITIYEHUS BHY-
TPUYEPENHOTO KPOBOM3MUAHUSA W ULLEMUYECKOTO UHCYIbTA,
J3-MoHuTopuHr. KynupoBaHue mpucTyna ocyLiecTBaseTc
Ha3Ha4YeHMEM UHBEKLMOHHBIX hopM BeH30aMa3enuHoB Nnbo
ApYrux BHyTpuBeHHbIX popm M3 (BanbnpoeBas K1cnota, ne-
BeTUpaLeTaM, lakocamug). B HacTosLee BpeMs 0TCYTCTBYHOT
K/IMHUYECKWe WUCCNefloBaHNs, Onpejensiollme NpoACIKU-
TenbHocTb Tepanuu M13[1 nocne ocTporo cMMNTOMaTUYECKOrO
3NUNENTUYECKOr0 NPUCTYNa B paHHEM MOCNeonepaLyoHHOM
nepuoje y NauMeHToB C IMManbHbIMKA U MeTacTaTU4eCKUMM
ONyX0NAMMW FONIOBHOrO Mo3ra. TeM He MeHee B 3TOM CJly4ae
B COOTBETCTBUM C KITMHUYECKUMM NPAKTUHECKUMU PEKOMEH-
[AUMAMK MO AWMArHOCTUKE W NIEYEHUI0 3NMMEeNCUM, CBS3aH-
HOM ¢ rnoMamu y B3pocbix [10], a TakxKe peKoMeHzaumamMm
Koperickoro obuiectsa HelpooHKosoros (Korean Society for
Neuro-Oncology (KSNO)) [37] Tepanus M3 gomkHa npoBo-
[VTbCA B TeYeHHe 3 Mec.

Hanbonee rpo3HbIM COCTOSHUMEM SIBNSETCA PasBUTUE
CUMNTOMATMYECKOr0 3MUIENTUYECKOTO CTaTyca B PaHHEM
nocneonepauuoHHoM nepuoge [38]. Mo cemuonorum oH Mo-
XeT MpoTeKaTb C npeobnafaHueM [BUraTebHbIX CUMMTO-
MOB (TOHMKO-K/IOHNYECKUI, MUOKIIOHMYECKUH, HOKanbHbIN
MOTOPHBIN U Ap.) 1 be3 npeobnafaHns ABUraTenbHbIX CUM-
TOMOB (6ecCyiopOXHbIN ANMUNENTUYECKUiA cTaTyc). B Halweil
KJIMHWYECKOW NPaKTUKe Haubosee YacTo BCTPeyancs cuMmn-
TOMaTUYECKUI 3NWIENTUYECKUIA CTaTyc ¢ npeobnafaHnem
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PasBuTue anunentuyecKoro
NpuCTyna B0 BpeMA onepawuun

BbinonHeHue 33 MOHUTOPMH-
ra BO BpeMsl 0MepaTUBHOrO
BMeLLaTenbCTBa. Helipoxupyprom
HOMKHA BbITb MpekpaLleHa
cTumynsums. OpoLueHme Kopbl
F0JI0BHOTO M03Ta X0/I0fHbIM
pacTBopoM

HaszHavenune N3N

Her
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Pa3BuTe 0CTPOro CMMNTOMa-
TUYECKOrO IMUNENTUYECKOTO
npucTyna B paHHeM nocreonepa-
LIMOHHOM Nepuoze

KynupoBaHue npuctyna HasHayeHeM MHBEKLMOHHBIX
dopM beH3oaua3envHoB M60 BHYTPMBEHHBIX HOPM

131 (Banbnpoesas KUCNOTa, NEBETUPALIETAM, JTaKo-
camua). [lnarHoctyeckue meponpuaTus: KT, obLunii
KIIMHUYECKUA aHaNu3 KPOBM M MOYM, UCCIE[l0BaHNE
YPOBHS caxapa KpoBy, GMOXMMIUYECKUA aHanu3 KPoBM
C Lie/Ib0 OLIEHKM (YHKLMW MEYeHN W NoYeK, UCChefo-
BaHue ypoBHs anekTponuTos, KT unu MPT ronosHoro
MO3ra C LIESbI0 UCKIHOYEHNS BHYTPUYEPENHOrO KPOBO-
n3nnaHnsa unn OHMK, 33 MoHUTOpUHT

Jla (B TeueHue 3 Mec)

V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

Pa3sBuTie cumMnToMaTyecKo-
r'0 anunenTUyecKoro cratyca
B paHHeM nocneonepalMoHHOM
nepuope

[luarHocTuyeck1e MeponpuUaATHS
W NIEYEHMe ANUNENTUYECKOTO
CTarTyca B COOTBETCTBAM
¢ KnuHndeckvmin pexoMeHna-
LmAMM 3nunencus U anunen-
TUYECKHIA CTATYC Y B3POC/IbIX
u peteit, 2022. MpoBeaeHue
HelipoBu3yanu3aumum (MPT ronos-
Horo Mo3ra, KT ronoBbl) cTporo
PEKOMEH[0BaHO

Puc. 2. Anroput™m paeiictBuid M HasHadeHusa M3M1 y naumeHToB ¢ NepBUYHBIMU WUAM METAcTaTUYECKUMM OMyXONSMU FOMIOBHOTO MO3ra
NPV pasBUTAM INUNENTUYECKOTO MPUCTYNa UK 3NUNENTUYECKOro cTaTyca

JBuWraTeslbHbIX CUMMNTOMOB B BUAE NEepUOpPanbHOro MUOKIO-
Hyca. ANIropUTM AMarHOCTUKM W JIEYEHUS COOTBETCTBYET K-
HWYECKUM peKOMeH[ALUMAM «3MUNencus U aNUNenTUYeCKuil
cTaTyc Yy B3poC/bix 1 geten» [7].

BbiBOJbI

Mo pe3ynbTatam 0630pa MTepaTypbl NpeasaralTcs cie-
Jytowme anroputMbl HasHadeHus M3 y naumeHToB ¢ nep-
BWYHbIMU N METACTAaTU4ECKMMU ONYXOIAMW FOJIOBHOIO MO3ra,
MpeAcTaBieHHbIe Ha puc. 1, 2.

3AKJTIOYEHUE

Takum 06pasoM, y NaLMeHToB € NepBUYHBIMUA U MeTacTa-
TUYECKUMM HOBOODPA30BaHWSMM OJIOBHOTO MO3ra:

1) npu otcyTcTBUM 3nunenTuyeckux npuctynos — M3M
He [LOMKHbI Ha3HayaTbCs € NPOGMNAKTUYECKOM LieNblo;

2) NP1 O{HOKPATHOM HECMPOBOLIMPOBAHHOM 3NMNenThYe-
CKOM npucTyne — Heobxoanmo HasHauenwe M31;
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MeToz OLEHKM BbIPaXK@HHOCTU U MOHUTOPMHra
3¢(peKTMBHOCTU NeyeHUs HeBponaTuyeckoro 6onesoro

CUHApOMa

C.B. KonomeHues, A.B. KonomeHuesa, [1.A. lNonexaes, M.C. AApocnasuesa,
A.A. Kupnuuenko, A.B. Pabues, H.10. MonywuHa, H.B. Upiran, U.B. JIutBuHeHKo

BoeHHo-MemMuMHCKas akapemus, CaHkT-lNeTepbypr, Poccus

AHHOTALMSA

CywiecTBytoLime TPYAHOCTM 06BEKTUBM3ALMM NpeabABASEMbIX NALMEHTOM anob Ha BblpaXKeHHOCTb 60neBoro cUHApOMa
C03[a10T HEOHXOAMMOCTb CO3[,aHNA HOBbIX MPAKTUYECKUX MHCTPYMEHTOB OLEHKM €ro MHTEHCUBHOCTM, @ TaKiKe MOHUTOPUHIA
3 heKTUBHOCTM NeyeHus. Ha 0cHOBaHUM HAKOMMIEHHOTO OMbITa OKAa3aHMs MOMOLLM NALMEHTaM C HEBPOMATUYECKUM 60N1eBbIM
CMHAPOMOM TPaBMaTUYECKOro reHe3a COTPYAHMKaMU KIMHUKKM HepBHbIX BonesHen uM. M.A. ActeauatypoBa BoeHHo-meau-
LIMHCKOM aKazfeMuu paspaboTaH MeTop, OLEHKM BbIPAXKEHHOCTU U MOHUTOPUHIA 3QQEKTUBHOCTU NIeYEHNS HEBPONATUYECKOro
bonesoro cHapoMa. MeToA 0CHOBaH Ha ayTOMOHUTOPUHIE MALMEHTOM CBOMX 60NEBbIX OLLYLLEHWIA B TEYEHWe CYTOK C nocre-
[0BaTeNbHON (UKCaUmelt ycpeaHEHHOTO CpeHEYacoBOro MoKasaTtens BbIPaXeHHOCTH McnbiTbiBaeMon 6onm no 11-6annb-
HOW LUMQPOBOI PEMTUHIOBON LUKane, a TakKe yKasaHWeM MpOAOIKMTENBHOCTM M KayecTBa CHA B CYTOYHOM rpadmyeckoM
[HEBHWKe 6onn. Bpay oueHWBaeT cpeaHecyTOYHbI M CyMMapHBIA CyTOYHbIA NOKa3aTenu 6onW, a Takke napaMeTpbl CHa.
Pa3paboTaHHblit MeToA 06/1afaeT BbICOKUMM HarNSAHOCTbIO M BOCMPOM3BOAMMOCTbIO, anpodMUpoBaH, BHEPEH W NpUMEHSIETCS
B BoEHHO-MeAVLMHCKON aKafieMuK NpK NeYEHUN NaLMEHTOB C HEBPONATUYECKUM D0NEBbIM CUHAPOMOM.

KnioyeBble cnoBa: KauyecTBO CHa; HEBPONATUYeCKUi BoneBoii CMHAPOM; CpeAHECYTOYHbIN NOKa3aTeNb 60/K; CyMMapHbIN
CYTOYHbIV NoKa3aTesib 60/1; CyTOUHbIN rpaduYecKuin JHEBHUK 6onu.
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The method for assessing the severity
and monitoring the effectiveness of treatment

neuropathic pain syndrome

Sergey V. Kolomentsev, Anna V. Kolomentseva, Peter A. Polezhaev,
Marina S. Yaroslavtseva, Anna A. Kirpichenko, Aleksandr V. Ryabtsev,
Natalia Yu. Polushina, Nikolay V. Tsygan, Igor’ V. Litvinenko

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The existing difficulties in objectifying the patient’s complaints about the severity of the pain syndrome create the need to create
new practical tools for assessing its intensity, as well as monitoring the effectiveness of treatment. Based on the accumulated
experience of providing care to patients with neuropathic pain syndrome of traumatic genesis, the staff of the M.l. Astvatsaturov
Clinic of Nervous Diseases of the Kirov Military Medical Academy has developed a method for assessing the severity and moni-
toring the effectiveness of treatment of neuropathic pain syndrome. The method is based on the patient’s auto-monitoring of
his pain sensations during one day with the sequential fixation of the average hourly indicator of the severity of the pain experi-
enced on an 11-point digital rating scale, as well as indicating the duration and quality of sleep in a daily graphic pain diary. The
doctor evaluates the average daily and total daily pain indicators, as well as sleep parameters. The developed method has high
visibility and reproducibility, has been tested, implemented and is used at the Kirov Military Medical Academy in the treatment
of patients with neuropathic pain syndrome.

Keywords: average daily pain index; daily graphic pain diary; neuropathic pain syndrome; sleep quality; total daily pain index.

To cite this article:

Kolomentsev SV, Kolomentseva AV, Polezhaev PA, Yaroslavtseva MS, Kirpichenko AA, Ryabtsev AV, Polushina NYu, Tsygan NV, Litvinenko IV.
The method for assessing the severity and monitoring the effectiveness of treatment neuropathic pain syndrome. Russian Military Medical Academy Reports.
2023;42(4):349-356. DOI: https://doi.org/10.17816/rmmar611147

Received: 22.10.2023 Accepted: 30.10.2023 Published: 14.11.2023
V-2
ECOeVECTOR The article can be used under the CC BY-NC-ND 40 license

© Eco-Vector, 2023



OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

06beKTMBM3aLMS NpeLbABNSEMbIX MAUMEHTOM Kanob
AIBNSAETCSA Ba)KHEWLLEN COCTaBNSIOLEN YCMELHOro feyeHus
noboro TMna boneBoro cMHAPOMA, OAHAKO K HacTosLleMy
BpeMeHU He pa3paboTaHO YHMBEpCaNbHOTO MeTofa KO-
YECTBEHHOM OLIEHKM MHTEHCMBHOCTM Bonu. [peanoxeHHble
WHCTPYMEHTasbHble MeTofbl OLeHKM D0/eBOro CUMHLPOMA,
TaKue KaK NpUMeHeHue anbroMeTpa (anresuMeTpa) M nan-
NecTe3noMeTpHSA, He MOSTYYUIM LLIMPOKOro PacrpocTpaHeHus
B K/IMHWYECKO MPAKTUKE W UCMOMb3YKTCA B 0CHOBHOM B Ha-
YUHbIX Lieniaix. B HacTosLiee BpeMs MeaMUMHCKUM cooble-
cTBOM npefioxeHo bonee 100 wKan, oNpoCHUKOB U Cheuy-
anbHbIX TECTOB [1A1 JUArHOCTUKM PasfMyHbIX TUMOB BoneBbIx
CMHLPOMOB, Ka4eCTBEHHOW U KONIMYECTBEHHOMN OLIEHKM 6o
C Y4ETOM UHAMBULYaNbHBIX XapaKTePUCTUK (Bo3pacTa, ypoB-
HSl CO3HaHMs, BULA COMATUYECKOM maTonoruv u T. A.) na-
LIMEHTOB, OLIEHKM KayecTBa MX M3HU. OCHOBOI YKa3aHHbIX
METOAMK SIBNSETCA aHKeTWpOBaHMe MauueHToB nnbo 3a-
MOJIHEHWE BPayOM CTaHAAPTU3MPOBaHHbBIX OMPOCHUKOB, YTO
BO BCEX CNyyasX CBA3aHO C CYOBEKTUBHOCTBIO M3NOXEHUS
NaLMEeHTOM CBOWX }anob, a TaKKe BOCMPUATUA U UHTepMpe-
TaLumM 3TUX X*anob BpayoM. NHamBuayanbHble 0cobeHHOCTU
3MOLMOHaNLHOrO BOCMpUATUA DBOMKM, CyTOYHas BapuaTuB-
HOCTb TeYeHWs DONEBOr0 CUHAPOMA, NPUEM NEKAPCTBEHHbIX
npenapaTtoB, COMYTCTBYIOLLAA MaTOIOrMSA, HapyLUeHUe CHa,
MCUXOI0TNYECKOe COCTOSHWE, KOTHWUTMBHbIE HapyLUeHUs
W T. A. BIUAIOT Ha CaMOOLIEHKY NaLMeHTaMM UCMbITbiBae-
MbIX 60N1eBbIX OLLyLLEHMIA. 3TO He BCeraa no3BonisieT Bpayy
00BEKTUBHO OLEHUTb NpeabsABNAEMble MALMEHTOM Xaro-
Bbl 1 OCYLLECTBNIATE MOHUTOPUHT 3MHEKTUBHOCTM JieUeHUS
bonesoro cuHLpoMa B auHamuke. OfHaKo 3a CYeT CBOEil
MPOCTOTbI U AOCTYNHOCTH, a TaKXKe aKTyanbHOW Heobxoau-
MOCTM 06BEKTUBM3MPOBATb Kanobbl NaLMeHTa, OMPOCHUKU
1 OLEHOYHbIE LUKaMbl B HAcToslLLee BpeMs BecbMa pacrnpo-
CTPaHeHbI, @ UX NPUMEHeHWe ABNSETCA NOYTU 0bnuraTHol co-
CTaBJistoLLEN BpayebHbIX OCMOTPOB MpU JIEYEHUW NaALMEHTOB
c bonbio.

Ha tepputopun Poccuitckoii ®epepaumn Haubonbluee
pacrnpocTpaHeHue B PYTUHHOW KIIMHWMYECKOW MpaKTUKe Mo-
NYYUNU OFHOMEPHbIE LWKanbl OLEHKW BbIpaXKEHHOCTU bo-
NeBOr0 CWHApPOMa: BM3yaslbHO-aHanoroeas Wwkana (BALL;
Visual Analogue Scale, 1974 r.) n undpoBas peiTUHroBas
wkana (LUPL; Numeric Rating Scale, NRS-11) [1, 2]. Opy-
rve WKanbl OLEHKU MHTEHCMBHOCTU Bomm: MoauduUumpoBaH-
Haa nuueBas Wwkana 6omm (The Faces Pain Scale-Revised,
FPS-R), uBetoBas LWKana oueHKM 6onu, 5-b6annbHas Bep-
HanbHas WwKana oueHkn bonm (Frank A.J.M., Moll J.M.H., Hort
J.F., 1982), BepbanbHas onucatenbHas LWKana oLeHKu 6onu
(Verbal Descriptor Scale, Gaston-Johansson F., Albert M.,
FaganE. et al., 1990) n mp. “MetoT MeHbLLYI0 pacnpocTpaHeH-
HOCTb [3-5]. CnouBLLIENCSA KITMHAYECKOM NPaKTUKON Bpayei
Pas3nMuHbIX creumansHocTen B Poccuiickon ®epepaumm sB-
nseTcA CMHOHMMMYeckoe BocnpusaTue BALL (npeacTaBnset
coboit 10-cM NMHMIO, UHTEHCMBHOCTb 6OMM OLeHMBaeTCA
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ot 0 no 100 mM; puc. 1) u LPLL (ogHoMepHas 11-6annbHas
wkana ot 0 go 10 6annos; puc. 2), a TakXkKe OLEeHKa pe3yb-
TaToB TECTUPOBAHMS MO HUM KaK TOXECTBEHHBbIX.

0pHaKo HecMOTpS Ha BbICOKME KOPPensLMOHHbIE MOKa3a-
TeNM pe3ynbTaToB TECTUPOBAHUS MO 3TUM LUKanaM, JaHHas
K/IMHUYeCKas MpaKTUKa BepHa TonbKo oTyactu. Koppens-
LIMOHHbIE MOKAa3aTeNI MHTEHCMBHOCTM D0ONeBOro CUHApOMa
Mo 3TUM LUKanaM MOryT OTAMYaThCA Y MaLMEHTOB B 3aBu-
cMMoCTU OT 3aboneBaHuMi, BO3pacTa, YPOBHA 00pa30BaHus,
a TaKKe MPWU HaJMyMM KOTHUTUBHBIX HapyLUeHui. Takxke
HECKONIbKO OT/IMYAIOTCA AManas3oHbl rpajauuv bonu BALU
n LPLL Ha cnabyto, yMepeHHyto 1 cunbHyto. o AaHHbIM 3a-
pybexHbIX UcCriefoBaTenen, NaumeHTbl, 0COOEHHO MOXMIIOro
W CTapyecKoro Bo3pacTa, ¥ Bpauu NpeanoymTalT Ucrnosb3o-
BaTb LPLL no npuumHe ee npoctoTsl [6].

Lenbto neyenus ntoboro tvna 601eBoro cuHApoMa fB-
nseTcs u3baeneHne OT HEro UK, No KpanHen Mepe, yMeHb-
LLIEHWEe ero MHTEHCMBHOCTU. XOPOLUMM pe3ysibTaToM Tepanuu
ABNSAETCA CHUXEHWe MHTeHcBHOCTU Bonm Ha 30-50 % [7].
Mpu 3ToM 06beKTMBM3ALMA OLEHKM 3DhEKTUBHOCTU Mpo-
BEAEHHOT0 JIeYeHNs KpaiiHe BaKHa KaK Ans NauMeHTa, Tak
W ANs Bpaya, 0COOEHHO B C/yyasx HeyAoBNETBOPEHHOCTH
naupeHTa KIMHUYecknM 3ddektom nedenuns. Hanbonblume
TPYAHOCTW NpU OKa3aHMM MOMOLUM NauueHTaM ¢ 6oneBbIM
CMHAPOMOM BO3HWKAOT NpU KypaLumu TeX U3 HUX, KTO CTpa-
[AeT 0T HeBpoMaTU4ecKoi bonu, 1. e. 60K, BbI3BaHHOM 3a-
BoneBaHMeM Wi NOBPEXAEHNEM COMATOCEHCOPHOI HEPBHOVA
CUCTEMBI.

Hesponatuyeckuii 6oneson cuHgpom (HBC), passue-
LUMIACA BCeACTBME TPAaBMATMYECKOr0 MOBPEXAEHUSA Mepu-
(epuyecKoi HepBHOM CUCTEMbI, XapaKTepU3yloT BbICOKas
MHTEHCUBHOCTb, CTOWMKOCTb W [IUTENIBHOCTb TEYEHUS, Bapu-
abenbHOCTb CYTOYHBIX Konebauuii U pa3Hoobpasune KinHu-
YECKMX XapaKTepUCTUK DONEBbIX OLLYLLEHMIA, 3HAUUTESIbHAN
yacToTa pedpaKTepHOCTH K NPOBOAUMOMY JIEYEHUIO U BbICO-
Kne pucku xpoHusaumm [8]. Mpu neyenmn HBC TpaamumoHHo
MPUMEHSETCSA BECb CMEKTP KITACCMYECKUX aHaNbreTUYeCKMX
CpencTs, B T. Y. rabaneHTMHOMABI; aHTUAENPEeCccaHTbl CMe-
LIaHHOr0 [LeMCTBMS; IeKapCTBEHHbIE Npenaparsl, obnafato-
LUMe afblOBaHTHLIM aHaNbreTUYECKUM JEelCTBUEM; HapKO-
TUYeCKue npenapatbl; NPOAJIEHHas pervoHapHas aHecTesus.

Het 6onm Hecrepnumas 60ib
0 MM 100 MM
Puc. 1. BusyanbHas aHanorosas LuKana
| | | 1 1 1 | I I
| | | || | | I | | |
0 1 2 3 4 5 6 7 8 9 10
H Hecrepnumas
eT L 3 5 L 3 I L 2 ¥
6o 6onb
Cnabas YMepeHHas CunbHas
0onb 0/b bonb

Puc. 2. LndpoBas peiTuHrosas LuKana
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PedpaKkTepHblii K KoHcepBaTuBHOMY nedeHuto HBC sBns-
€TCS MOKa3aHWeM ANA NPOBELEHWUS HEMpOXMPYPruHecKux
BMeLLaTeNbCTB (BKNKOYas LeCTPYKTUBHbIe BMeLLaTesbCTBa)
LaXe B C/ly4yae COXpaHHOCTW LieIOCTHOCTM CTPYKTYp Mepu-
(hepuyecKoli HepBHOW CUCTEMBI MO AaHHBIM AOMOJHUTENb-
HbIX METOJ0B MCCNef0BaHuiA. B cBA3M ¢ 3TMM BbIBOS, O He-
3 PEeKTUBHOCTU MPOBEJEHHOTO KOHCEPBATUBHOMO JIEYEHMS
N TLLATENbHbIA, 000CHOBAHHbIA C NO3ULMIA JL0Ka3aTeNbHON
MeLULMHbI 0TOOp NaLMEHTOB A1 NMPOBELEHWUA HeWpoXu-
PYPrUYECKUX BMELLIATENIbCTB AO/KEH OCYLLECTBAATLCA MO-
cne NpUMeHeHMs BCex CNocoboB KOHCEPBATUBHOMO IEYEHMS
(B T. Y. MX KOMBMHaLMW).

Mpy Kypaumm naumeHtoB ¢ HBC ocobyt aKTyanbHOCTb
MMeeT OLiEHKa BbIpaXKeHHOCTW 60nM B OMHaMUKe — B Ha-
yarne, B MpoLECCe U NOCNE OKOHYaHWs neveHus. Mpubnuants
K 06bekTuBmM3aumm amHamukn HBC MokeT conoctaBneHue pe-
3ynbTatoB TectupoBaHusa no BALL u LIPLL. OgHako 6annbHbIx
3HaYeHMI 3TUX OJHOMEPHBIX LUKaN He BCeraa bbiBaeT AocTa-
TOYHO A/151 NPOBEAEHNS CPaBHUTENIBHOTO aHanu3a u GopMynm-
pOBaHMs BbIBOAO0B 00 3Q(hEKTUBHOCTV NPOBEAEHHOIO JIeYeHMs
Y KOHKPETHOr0 NauMeHTa C No3vLMiA AOKa3aTeNlbHOM Meuum-
Hbl BBUZY OrPaHNYEHHOI BO3MOXHOCTY NPUMEHEHUS METOL0B
CTaTUCTUYECKOro aHanu3a. CyLuecTByHOLME TPYOHOCTM 0ObeK-
TUBU3aLMUM NPELbSABNSAEMbIX NALMEHTOM }anob Ha BblpaXeH-
HocTb 6oneBoro cuHapoMa 0bycnoBiMBalOT HEOOX0AMMOCTb
CO3JaHNA HOBbIX MPAKTUYECKMX MHCTPYMEHTOB OLEHKU €ro
MHTEHCUBHOCTU 1 MOHUTOPUHIa 3P EKTUBHOCTM NIeYeHMS.

Lene — paspabotaTtb cnocob oLeHKW BbIpaKeHHOCTU
HBC y nauneHToB ¢ TpaBMaTUYECKUMM MOPAKEHUAMMU Me-
pUdEepPUYECKOi HEPBHOW CUCTEMBI, MO3BONSIOLLMA 00BEKTU-
BM3MpOBaTb anobbl Ha NpeabABNAEMY D0b U AUHAMUKY
boneBoro cMHApoMa Ana oueHKU 3G(EKTUBHOCTM NPOBOAM-
MOr0 JIe4eHus.
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OueHKa BblpaxkeHHocTM HBC v panbHeiLwmnii MOHUTOPUHT
3 EKTUBHOCTM ero feYeHWs y MaLMeHToOB C TpaBMaTuye-
CKAMM MOpaKeHWSIMU HEPBHOM CUCTEMBI (B T. Y. Y NaLyeH-
TOB C (haHTOMHbIM BOMEBLIM CUHAPOMOM, NPEACTABNSIOLUM
coboii 0cobbI BMA, HeBpomaTMyecKon 6osm) ocyliecTsns-
JIUCb C NOMOLLBI0 OPUrMHaNbHOMO crnocoba, paspaboTaHHo-
ro COTPYLHUKaMM Kadeapbl U KIMHUKW HepBHbIX 6onesHel
BoeHHo-MeauumMHCKom akagemun B nepuog, 2022-2023 rr. [9].
[laHHbIi cnocob ocHOBaH Ha ayTOMOHMTOPUHIE MaLMEHTOM
¢ HBEC cBoux 6oneBbIX OLLyLLLEHWI B TEYEHME CYTOK C nocne-
L0BaTeNlbHOW (UKCaumWeld ycpeLHEHHOT0 CpPeAHeYacoBoro
MOKa3aTeNa BblpaXXeHHOCTU MCMbiTbiBaeMoii 6onan no LIPLL,
a TaKXe YKasaHWeM MpOAOSIKMTENIBHOCTU M KayecTBa CHa
B CYTOYHOM rpacdmyecKoM AHeBHUKe 6onn (puc. 3).

[ina ynpoLieHus onucaHusa Kayecta CHa Mo aHanorum
¢ UPLL naumeHTaM bbina npeAnoeHa ero OLeHKa no 0AHo-
MepHoii 11-6annbHon Wwkane (puc. 4) [10].

Ha ocHoBaHWM MoMlyyeHHbIX pe3ynbTaToB OLEHMBANM
Ccrefyloiee: CpeHecyTOYHbIN NoKasaTenb bonm (cpenHee
3HayeHue nokasarens LIPLL co ctaHfapTHBIM cpefiHeKBapa-
TUYECKUM OTKJIOHEHUEM B Nepuof, 60pcTBOBaHMS); CyMMap-
HbIii CYTOYHBIA NOKa3aTenb 6onu (Mpon3BefeHNe CPeLHero
3HayeHus bonm no LUPLL v konuyectsa yacoB boapcraoBa-
HWA B TEYEHME CYTOK, B KOTOPblE NaLUMEHT UCMbITbIBaN 60s1b)
U nHAeKc HouHoro cHa (MHC, npousBepeHue mokasatens
KauectBa cHa no 11-b6annbHoN WKane u KonMyecTa Yacos
HOYHOTO CHa). B cooTBeTCTBMM C KiTaccudbmKaLmeil BblpaKeH-
HocTu boneBoro cvHApOMa, oueHuBaemoro no LIPLL, HeBpo-
naTuyeckas 6osb OLEeHMBanNach Kak nerkas npy 3HauyeHusx
cpeAHecyTo4Horo nokasarens 6onm B 1,0-3,99 6anna, yme-
peHHas B uHTepBarne ot 4,0 8o 6,99, cunsbHas — 7,0 u bonee

(04 (0] Jara:
HurtencueHocts | 9.00 10.00 | 11.00 | 12.00 | 13.00 | 14.00 | 15.00 | 16.00 | 17.00 | 18.00 | 19.00 | 20.00 | 21.00 | 22.00 | 23.00 | 00.00 | 01.00 | 02.00 | 03.00 | 04.00 | 05.00 | 06.00 | 07.00 | 08.00
Gon N ¥
(8 6anmax)
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9
; -
=
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5
. COH
3
: =
: |
0

KauecTBO HOYHOTO CHA: «id»

Puc. 3. CytouHbiin rpadmyeckuii aHeBHUK HBC (npumep)

(0 — y’KacHbII1 COH/He cnat; 10 — OTIHYHBII COH)

YKacHblit YnoBneTBOpUTENbHbIN Xopoumn
[noxoii | I | | I | | I | OTAMYHbIN
D 1 1 1 1 1 1 1 1 1 D
L1 L1 L1 L1 L1 L1 L1 L1 L1
0 1 2 3 4 5 6 7 8 9 10

Puc. 4. 11-bannbHas LWKana OLEHKU KayecTsa CHa
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bannos. [uarHoctvka HBC ocyLuecTBnsnack B COOTBETCTBUM
C KIMHWYeCKUMM peKoMeHJaumamMm Poccuitckoro obluectsa
Mo u3yyeHuo 60U C UCMONb30BAHUEM AWArHOCTUYECKMUX
OMPOCHMKOB HeBponaTuyeckon 6onm DN4 u pain-DETECT [7].

OueHky BblpaxkeHHocT HBC ocyllecTBnsanu exeaHeBHO
B TEYeHWe BCero nepuopa neyenus. pu nepBuyHoM ocMo-
TPe, a TaKKe Nocne AOCTUXEHUS YCTONUMBOTO KIIMHUYECKO-
ro npotueo6oneBoro addeKTa U/unK No OKOHYaHUM NieYeHns
L0MONHUTENbHO 3anoNHAMKM 0npocHUK 6onam Mak-lwnn, ro-
CnuTanbHylo WKany Tpesoru 1 aenpeccum (Hospital Anxiety
and Depression Scale, HADS), AduHckyto Wkany 6eccoHHMLb
(Athens Insomnia Scale, AIS) [11-13]. lna oueHKkn uHdOp-
MaTUBHOCTM NpeJJI0XKEHHOTr0 MEeTOAA MOJyYeHHbIe AaHHbIe
aKKyMynMpoBanuch B TabnuuHbin pepakTop Excel ¢ nocne-
LYHOLUMM KOPPENSLMOHHBIM aHaNM30M C MCMO/b30BaHUEM
KoadduumeHTa Koppensuum MNupcona.

PE3YJIbTATbI

B cooTBeTCTBMM C pa3paboTaHHbIM NpOTOKO/IOM 0bCre-
noBaHo 6onee 200 naumenToB ¢ HBC BcnepcTBue TpaBMa-
TUYECKOro NopaXKeHusl HepBOB BepXHUX KoHeuHocTel (19 %),
HEpPBOB HUXHUX KOHeuHocTel (29 %), nneyeBoii nnexkconatuu
(11 %), NO3BOHOYHO-CMMHHOMO3r0OBOM TPaBMbI (2 %), daH-
TOMHBIM 60/1EBBIM CUHAPOMOM (39 %). MauneHTbl ¢ ocTpbIM
(no 12 Hep) HBC coctaBnsnm 82 % (nepBuuyHasl OLEHKa
Ha 22,2 + 14,8 [4; 76] cyT nocne nofy4eHns TpaBMbl); Naum-
eHTbI ¢ XpoHnyeckuM HBC — 18 % (6onee 90 cyT c MoMeHTa
passutust HBC). Bo3pacT nauueHTtoB coctasun 36,5 + 12,6
[20; 57] neT. ®aKT noBpexaeHUst CTPYKTYp nepudepryecKoi
HepBHOW CUCTEMBI Y 006CNeL0BaHHBIX MALMEHTOB (MCKIIHOYas
NaLMeHTOB ¢ GaHTOMHBIM DOMIEBLIM CHHAPOMOM) NOATBEP-
[.ancs BbINOSHEHWEM UHCTPYMEHTasbHBIX METOZ0B MUCCNeo0-
BaHus (anekTpoHeiipommorpadms — 90 %, ynbTpassyKoBoe
uccnefio0BaHne HepBOB U criieTeHnid — 72 %, MarHMTHO-pe-
30HaHCHas ToMorpadus HepBoB U cnneTeHnin — 4 %). OueH-
Ka xapaktepuctuku HBC B guHamuKe (mocne AOCTUKEHUS
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YCTOMYMBOrO KJIMHUYECKOro npoTuBobonesoro addexta u/
WK MO OKOHYaHWM neyeHus) Bbina BeinonHeHa y 72 % na-
LIMEHTOB.

Ha ocHoBaHMM pacyeTa cpefHEcCYTO4HOr0 MoKasaTe-
na 6onu 12,5 % naumenToB ucnbitbiBanm HBC nerxoi mH-
TeHcuBHocTH (2,01 + 0,55 6annos); 59,4 % — ymepeHHoM
(4,74 £ 1,24 6annoB); 28,1 % — BbICOKOI MHTEHCMBHOCTU
(7,89 + 1,00 6annos). OcHOBHblE KJIMHMKO-CTaTUYECKMe Mo-
Ka3aTeiM NaLMeHTOB M3y4eHHOW BbIbOpKM NpeacTaBneHbl
B Tabn. 1.

C nomolublo METOA0B HenapaMeTpUHecKon CTaTUCTUKM
NPOBeAeH KOpPenALMOHHBIA aHann3 ¢ pacyeToM Koaduum-
eHTa Koppensauuu [TMpcoHa 4518 cpegHecYTOYHOro U CyMMap-
HOr0 CYTOYHOr0 MoKasaTesiel BonM U ocTanbHbIX UCCNeao-
BaHHbIX MoKa3artesnen (Tabn. 2).

OBCYXAEHWUE NOJIYHEHHbIX
PE3YJIbTATOB

Pa3paboTaHHbIi MeTO OLEeHKM BbipaxeHHocTn HBC ¢ no-
MOLLbIO CYTOYHOO rpaduyecKoro AHEBHWKA bonu ABnseTcs
MPOCTbIM M YAOOHBIM MPAKTUYECKUM MHCTPYMEHTOM, Mo-
3BONISAIOLLMM He TONbKO Ooflee 0OBEKTUBHO OLIEHMBATbL €ro
MHTEHCUBHOCTb M CYTOYHYIO BApUaTMBHOCTb, HO U C MO3MLIMA
[0Ka3aTeNbHON MefuuUMHbI (C MPUMEHEHUEM MEeTOL0B He-
napaMeTPUYECKON CTaTUCTUKW NyTeM CPaBHEHWUS! 3HAYEHWN
CpefHecyTO4HOro MoKa3saTens BblpaXeHHOCTM 6oneBoro
CMHAPOMaA B CBS3aHHbIX BbIbOpKax) MO3BONSET OLEHWBaTh
3 EKTUBHOCTb NPOBEAEHHOTO JIEYeHMs Y KOHKPETHOro na-
LIMEHTa.

Mo pesynbTataM KOpPeNILMOHHOMO aHanu3a cpefHe-
CYTOYHbIA M CYMMapHbIA CYTOYHbIA MOKa3aTenn MHTEH-
cuBHocT HBC npopeMoHcTpupoBanu cunbHble (r> 0,7)
npsMble 1 obpaTHble KOppenALUMOHHbIE CBA3M CO Crie-
OYIOWMMN MoKasaTensaMu: 5-6anbHOW LUKanoi OLeH-
Kn bonu (paspen 3 wkanbl Mak-Twnna), nokasartens-
MU KayectBa cHa no 11-6annbHOM OLEHOYHOW LUKane,

Tabnuua 1. OcHOBHble KIIMHUKO-CTaTUYECKMUE NOKA3aTe M NaLUEHTOB C HeBponaTu4eckuMm toneBbIM CUHLAPOMOM TpaBMaTU4eCKOro reHesa

MccnepyeMblii nokasatenb M+ SD
CpepnHecyTo4HbIN nokasatenb 6onu, bann 5,48 £ 1,96
CyMMapHbIi cyTo4HbINM NokasaTenb 6onu, bann 101,1 £ 41,0
MpoponmkutensHoctb HBC B TeYeHMe CyToK, Y 18,1+ 2,1
CeHcopHble aeckpunTtopbl 6onu (wkana Mak-Tunna, pasgen 1), n 8,4+34
AddexTnBHbIE AecKpunTopbl 6onm (WwKana Mak-Tvnna, pasgen 2), n 2,6x1.4
OueHka 60mm no 5-6annbHon (wkana Mak-Twnna, pasgen 3), n 2,6+0,9
MpoaonKMTENBHOCTL HOYHOTO CHA, Y 59+21
11-bannbHas oLeHKa KayecTBa cHa, bann 4,2 +21
MHpeKe HoYHoro cHa, e, 27,9 £ 20,1
AdwuHcKas wkana 6ecconnmubl AIS, 6ann 10,4 +5,6
YpoBeHb TpeBoru no Lwkane HADS, 6ann 4,1 +3.2
YpoBeHb genpeccum no wkane HADS, 6ann 3,1+28
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Tabnuua 2. KoppensiumoHHble 3Ha4eHUst OCHOBHbIX MOKa3aTesiel No faHHbIM CYTOYHOro rpaduyeckoro AHeBHUKa 6onm npu HBC

Wecneayens noxsaren oo Gom | noarens bom
MpopomkutensHocTb HBC B TeYeHMe CyToK, Y 0,51 0,71
Yucno ceHCopHbIX fecKpunTopoB bonm no wkane (pasgen 1) Mak-Tunna 0,4 0,41
Yucno addeKTmBHbIX ecKpunTopoB bosn no wkane (pasgen 2) Mak-Tvwina 0,53 0,58
OueHka 6omm no 5-6annbHon wkane (pasaen 3) Mak-Mvnna 0,76 0,75
MpoAoKUTENBHOCTb HOYHOIO CHa (4) -0,49 -0,7
Kauectso cHa (0-10) -0,75 -0,79
MHpeKc HoyHoro cHa -0,78 -0,86
AdmHckas wkana beccoHHmubl AlS 0,74 0,81
YpoBeHb TpeBoru no Lwkane HADS 0,54 0,61
YposeHb genpeccum no wrkane HADS 0,53 0,43

WHLEKCOM KayecTBa HOYHOTO CHa, pe3ynbraTtaMu TecTu-
poBaHus No AduHckoi wkane GeccoHHuubl AIS. [onon-
HWUTENbHO CYMMapHbIi CYTOYHbIA MOKa3aTeNb MHTEHCUB-
HocTW 60oneBOro CUHAPOMA NPOLEMOHCTPUPOBAN CUIIBHYIO
NPAMYI0 KOPPENALMOHHYI0 CBA3b C MPOAOMKUTENBHOCTHIO
HEC B TeueHue CYTOK M 0BpaTHY0 KOPPEensUMOHHYK CBSi3b
C NPOLOIKUTENBHOCTBID HOYHOTO CHA. BbisiBNEHbI npsiMble
n obpatHble cpegHert cunbl (r=0,3-0,69) KoppensumoH-
Hble CBS3W CPeAHeCYTOYHOTr0 M CYMMApHOro CYTOYHOrO
MnoKasaTefiel UHTEHCUBHOCTU 60/1eBOro CMHApOMaA CO 3Ha-
YEHUAIMU CEHCOPHbIX M apheKTUBHBIX AecKpunTopoB 6onu
no wkane Mak-Tunna, ypoBHAMW TpeBOru U [enpeccuw
no wkane HADS. lNpy 3TOM CyMMapHbIii CyTOYHbIA NOKa-
3atenb uHTeHcuBHocTM HBC mMMen Bonee Bbicokue 3Have-
HUS KO3 OUUMEHTOB KOPPENsALMM, YeM CpefHeCYTOYHbIN
nokasatesb 6onn. B To e BpeMsa HECKONbKO ycTynaw-
WKMIA N0 cue KOPPEeNIAILMOHHBIX CBA3el CpeAHecyTOYHbIN
nokasatenb 6onu sBnsetca bonee npocTbiM M yA06HBEIM
ONS BOCMIPUATUA C y4eTOM YCTOSIBLUETOCS B OTEYECTBEH-
HOM Me[MLUMHCKOM co0bLiecTBe MoAxoAa K OLHOMEpPHOI
oueHKe 6onu no 10-bannbHON LLKane B COOTBETCTBUU
c LPLLI.

BakHOM XxapaKTepUCTUKOW, OLEHMBAEMOW C MOMOLLbHO
CYTOYHOro rpaduyeckoro AHeBHUKA 6onm, ABNIAETCS OLEHKA
L/MTENbHOCTY U KauecTBa cHa. lpeanoxeHHbIN 1 ucnonb3o-
BaHHbIA HaMM MHTErpanbHbIi NOKa3aTeNb OLEHKM KayecTBa
cHa (MHpekc HouHoro cHa MHC) sBnseTcs 0fHOBpPEMEHHO
MpOCTbIM B pacyeTe U B [JOCTAaTO4MHOW Mepe MHbOpMaTuB-
HbiM. [loKa3aTeneM «OTAIMYHOMO» CHa CYMTANM 3HAYeHUs
NHC 6onee 70 en. (3 pacyeta: npousBefieHNe HOPMasbHOM
MPOOMKUTENBHOCTM cHa >7 4 1 10 6annoB KayecTBa CHa
no 10-6annbHoi 0{HOMEPHOIA LUKa/e OLEHKE KaYecTBa CHa);
«X0pOLUero» — 3HayeHus B guanasoHe 49-69 ep., «yaos-
netoputenbHoro» — 28-48 ep., «nnoxoro» — 7-27 epq,,
«HEey[0BNETBOPUTENBHOTO» — MeHee 7 efi.

B u3yuenHon Bbibopke nukn HBC B 67 % cnyyaes oTMe-
Yanucb B MO3LHEE BEYEPHEE W HOYHOE BPEMS, UYTO ABNANOCH

DO https://doi.org/ 10.17816/rmmar611147

MpUYMHO passuTus beccoHHMUbL. B To e Bpems, Hakon-
NEeHHbIN KIIMHUYECKMIA OMbIT Kypauun naumeHTos ¢ HBC mo-
3BONSAET CAeNaThb BbIBOJ, YTO B DOMbLUMHCTBE Cly4aeB HOp-
Manu3aLmsa HOYHOrO CHa ABNSAETCSA BAXHbIM LIArOM Ha MyTH
ycnewHoro nevenns HBC.

[ins ynobcTea KypaLmm NaumeHToB U BO3MOXHOCTM OLLEH-
KM AMHAMUKM MO pasfMYHbIM NOKa3aTeNsAM NpeasiaraeM AaH-
Hble CYTOYHOrO rpaduyecKoro AHEBHWKA 0ONM perucTpupo-
BaTb CleAyLmMM 06pa3oM (npumepsi):

1. lns cpepHecyTouHoro nokasartens HBC: 5,1 + 1,6 [3; 8]
21/0/3(3), roe 5,1 + 1,6 — cpeaHee 3Ha4eHWe M CPeHEKBa-
Apatnyeckoe oTknoHeHue sennumHbl HBC no LIPLL B Teve-
HUe cyToK; [3; 8] — MMHMManbHOE M MaKCUManbHOe 3Ha-
yenne HBEC no LPLL; 21/0/3(3) — 21y 3a cytkn ¢ HBC/ 0 4
bonpcTteoBaHus 6e3 HBC / 3 4 cHa (3 — KauecTBo CHa
no 11-6annbHoii WKane oueHku cHa). UHC B faHHOM cryyae
paBeH 9 eavHWLL, YTO COOTBETCTBYET MJIOXOMY CHY.

2. ina cymmapHoro cytouHoro nokasarens HBC: 100 [4; 9]
16/1/7(6), roe 100 — cymmapHas BennumHa HBC 3a cyTku;
[4; 91 — MWMHMManbHLIN U MaKcUManbHBIA Nokasatesb HBC
no LIPLL; 16/1/7(6) — 16 u 3a cytkn ¢ HBC / 1 4 boapcTBo-
BaHus be3 bonmn/7 4 cHa (6 — KauecTBo cHa no 11-6ansbHoi
LUKare oLeHKy cHa). MHC B maHHOM cnydae paBeH 42 ef., UTo
COOTBETCTBYET Y0BIETBOPUTENLHOMY CHY.

3AKJIYEHUE

PaspaboTaHHbIi cnocob oLeHKK BbipaxeHHOCTH BosieBoro
CMHIpOMa SIBJIAETCA NPOCTbIM, QYHKLUMOHAMBHBIM U B TO e
BpeMS UHPOPMATUBHBIM WHCTPYMEHTOM KypaLuu MalMeHTa
C HeBponaTuyeckon bonbio. OueHKa cyTo4Ho BapuabenbHo-
ctn HBC, KayecTBa v A/IMTENbHOCTU CHA NaLMEHTa, UCTbITbI-
Batowero 6o0nb, no3sonsT 6onee KOMNIEKCHO NOAX0AUTb
K OLEHKe ero COCTOAHWA, ef1aTb BPEMEHHbIE aKLeHTbI Mpu
Ha3HaYeHWM NEeKapCTBEHHbIX Npenapatos, auddepeHumpo-
BaHHO C NO3WLMI [JOKa3aTeNbHOM MeIULMHBI OLEeHUBaTh 3¢-
(EKTUBHOCTb NPOBOAMMOTO JIEYEHHS.




OPTHATIBHBIE MCCTTE [IOBAHMA

AOMNOJIHUTENNIbHAA UHOOPMALUA

UcTouHuk duHaHcupoBaHus. OyHaHcMpoBaHWe faHHOI pabo-
Tbl He MPOBOAMOCH.

KoHdnukT uHTepecoB. ABTOpbl AeKNapupylT OTCYTCTBUE
AIBHbIX M MOTEHUMANbHBIX KOHGJIMKTOB MHTEPECOB, CBSA3AHHBIX
¢ nybnmMKaLumeit HacTosLLEN CTaTby.
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Oco6eHHOCTU AUArHOCTUKM, NIeYeHUS U KypaLuu
NaLMeHToB C HeBponaTU4ecKUM 60s1eBbIM CUHAPOMOM

TPpaBMaTU4YeCKoOro reHesa

C.B. KonomeHues, WU.B. JiuteuHenko, H.B. Lbiran, A.P. bynatos, A./. [anBopoHcKuk,
A.B. KonomeHuesa, H.H0. MonywwuHa, A.B. Pabues, B.A. laHos, E.WA. LLiepMaTioK,

M.A. NMonexaes, A.A. Knpnuuenko, M.C. Apocnasuesa
BoeHHo-MeaMuMHCKas akagemus, CaHkT-[letepbypr, Poccus

AHHOTALIMA

AktyanbHocTb. CylecTBylolMe MeXKAyHAPOAHbIE U O0TEYECTBEHHbIE KIIMHWYECKME PEKOMEHALMM MO JIEYEHU0 HEBPONATU-
yeckoro 601€BOro CMHAPOMa 0CHOBaHbI NMPEMMYLLECTBEHHO Ha OMbITe OKa3aHWs MOMOLLM MaLMeHTaM C HEeTPaBMaTUYECKUM
reHesoM HeBponaTtuyeckoi bonm. Moaxoabl K AMArHOCTUKE, JIEYEHUIO M Kypauuy NaLMeHTOB C HeBPOMaTUYECKUM 00/1eBbIM
CMHAPOMOM BCNeACTBUE NMOBPEXAEHWUIA HEPBHO CUCTEMbI B pe3yNbTaTe paHEHWH, MONYYeHHbIX B nepuof D0eBbIX AENCTBUN,
MOFYT OT/IMYATLCS OT TAKOBbIX Y NALMEHTOB C COMaTUYECKUMU 3aD0NEBaHNAMY.

Lenb. CucteMatn3mnpoBatb 0CO6EHHOCTM OKa3aHWS MeMLIMHCKOM NOMOLLYM M COBEPLUEHCTBOBATL METOA0/0MMHECKUN NOAX0A,
Kypauuu NaLMeHTOB C HeBPOMNaTUYeCKMM 60J1eBLIM CMHAPOMOM TpaBMaTUYECKOro reHesa.

Matepuanbl u MeToapl. 0600LLEH NPAKTUYECKUIA OMbIT OKa3aHKUA NMOMOLLM PaHeHbIM C TPaBMaTUHECKUMY NOpaXKeHUAMM ne-
pudepuyecKoii HepBHOW cUCTeMBbI (B T. Y. NauMeHTaM C GaHTOMHbIM 00SIEBbIM CMHAPOMOM), HAKOMMEHHbIA COTPYAHWUKAMM
Kadenpbl ¥ KIMHUKM HEPBHbIX Bone3Hei BoeHHo-MeaMUMHCKOM akageMun uMenn C.M. Kuposa 3a 2022-2023 rr.
Pesynbtathl. CucTeMaT3npoBaHbl 0COBEHHOCTW BHYTPUCTALMOHAPHOW MapLUpyTU3aLuuK, AWMArHOCTUKM, NEYEHWS U opra-
HW3aUMM OKa3aHWs MeMUMHCKOM MOMOLLM NauMeHTaM C HeBpOMaTMYeckuM 60/1eBbIM CMHAPOMOM TpaBMaTWYecKoro re-
He3a Ha 3Tane CrneLuanu3vpoBaHHOro nevebHoro yupexaeHus. OcBelLeHbl MPaKTUYECKWe acneKTbl Kypauuu NauyeHToB
C HeBpoOMaTU4ecKon 6onblo BCNeACTBUE PaHEHWUW, MOy4YeHHbIX B nepuod DoeBbIX AEWCTBUIA, CBA3aHHbIE C Ha3HAYeHMEM
JIeKapCTBEHHbIX MPenapaToB (B T. Y. HAPKOTUYECKUX aHaNbreTMKOB), NPOBEAEHUEM PErnOHaNbHOW aHecTesnw, OKasaHWeM
HeMpoXupypruyeckoi noMowm. OTAeNbHbIA aKUEHT CeNnaH Ha BaXKHOCTM OLIEHKM NCMXMYECKOr0 COCTOSIHUA M KayecTBa CHa
paHeHbIX C HeBPONaTUYECKUM B0NEBLIM CUHLPOMOM, 0COBEHHOCTSAX MeAMKAaMEHTO3HOW KOPPEKLMM BbISIBJIEHHBIX HapYLUEHUIA.
MpencTaBneHbl MPAKTUHECKME PEKOMEHAALMM MO JIEHEHUIO MALMEHTOB, 0CHOBAHHbIE Ha pe3yNbTaTax OLEHKM BbIpaXKeHHOCTM
HeBponaTU4eckoro 6071eBOro CMHAPOMA C MOMOLLBIO CYTOYHOIO rpadUYecKoro JHeBHUKA bonu.

3akoueHue. BoisiBieHHbIe 0TMUKA NevebHO-AMarHOCTUYECKMX NOAXO0AO0B NMPU OKa3aHUM MeAMLMHCKOWM NOMOLLM paHeHbIM
C HeBponaTUYeckuM 00NEBLIM CMHAPOMOM TPaBMAaTUYECKOro reHesa, BaXKHOCTb MEXAMCLMMIMHAPHOMO B3aUMOLEeNCTBUS
Bpayeli pasHbIX creuuanbHoCTel (HeBpOSIOroB, XMPYProB, TPaBMaToNOroB, HEMPOXMPYProB, NCUXMATPOB) HA paHHMX 3Tanax
NeyeHuUs yKa3blBaloT Ha He0bX0AMMOCTb pa3paboTW OTAENbHBIX PEKOMEHAALMI MO NIEYeHWK0 HEBPOMATMYeCKoi bonm y no-
CTpafaBLUMX B pe3ysibTaTe BOOPYXEHHbIX KOHMJIMKTOB.

KnioueBble cnoBa: BOOPYXEHHbIA KOHMNMKT, HAapKOTMYECKUE aHANbreTUKK; HapyLUEHUE CHA; HeBpOMaTUYecKWi Gone-
BOM CMHAPOM; NepudepuyecKas HepBHas CUCTEMa; CYTOYHBbIN FpauyecKMil AHEBHUK DONK; TpPaBMaTUYECKOE NOPAXEHUE;
(aHTOMHbI 601€BOW CUHLPOM.
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Features of diagnosis, treatment and curation
of patients with neuropathic pain syndrome

of traumatic genesis

Sergey V. Kolomentsev, Igor’ V. Litvinenko, Nikolay V. Tsygan,
Al'bert R. Bulatov, Alexey I. Gaivoronsky, Anna V. Kolomentseva,
Natalia Yu. Polushina, Aleksandr V. Ryabtsev, Vladimir A. Panov,

Evgeniy |. Sherstyuk, Peter A. Polezhaev, Anna A. Kirpichenko, Marina S. Yaroslavtseva
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: The existing international and national clinical recommendations for the treatment of neuropathic pain syn-
drome are based mainly on the experience of providing care to patients with non-traumatic genesis of neuropathic pain.
Approaches to the diagnosis, treatment and curation patients with neuropathic pain syndrome due damage of the nervous
system as a result of wounds received during hostilities may differ from those in patients with somatic diseases.

AIM: To systematize the features of medical care and improve the methodological approach of curation patients with traumatic
neuropathic pain syndrome.

MATERIALS AND METHODS: The practical experience of providing assistance to the wounded with traumatic lesions of the
peripheral nervous system (including patients with phantom pain syndrome) accumulated by the staff of the Department and
the Clinic of Nervous Diseases Military Medical Academy for 2022-2023 is summarized.

RESULTS: The features of inpatient routing, diagnosis, treatment and organization of medical care for patients with traumatic
neuropathic pain syndrome at the stage of a specialized medical institution are systematized. The practical aspects of the cura-
tion patients with neuropathic pain due to wounds received during hostilities, related to the appointment of medications (includ-
ing narcotic analgesics), regional anesthesia and the provision of neurosurgical care are highlighted. A separate emphasis is
placed on the importance of assessing the mental state and quality of sleep of the wounded with neuropathic pain syndrome,
the features of drug correction identified disorders. Practical recommendations for the treatment of patients based on the re-
sults of assessing the severity neuropathic pain syndrome using a daily graphic pain diary are presented.

CONCLUSION: The revealed differences in therapeutic and diagnostic approaches in providing medical care to the wounded
with traumatic neuropathic pain syndrome, the importance of interdisciplinary interaction different specialties doctors (neurol-
ogists, surgeons, traumatologists, neurosurgeons, psychiatrists) at the early stages of treatment indicate the need to develop
separate recommendations for the treatment of neuropathic pain in victims of armed conflicts.

Keywords: armed conflict; daily graphic pain diary; narcotic analgesics; neuropathic pain syndrome; peripheral nervous system;
phantom pain syndrome; sleep disorders; traumatic injury.
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CywuecTByIOLIME KIIMHUYECKME PEKOMEHLALMW No feye-
HuWto HeBponaTuyeckoro bonesoro cuapoma (HBC) ocHoBaHbI
MPenMyLLIECTBEHHO Ha HAKOM/IEHHOM OMbITe 0Ka3aHWA NoMo-
UM MauMeHTaM C HeTpaBMaTUYECKUM reHe30M HeBponaTu-
yeckor bomu. Moaxoabl K AUarHOCTUKeE, JIEYEHUO U KypaLmu
naumnenToB ¢ HBC Bcneacteue noBpexpaenus nepudepuye-
cKoit HepeHoi cucteMbl ([THC) B pesynbTaTe paHeHuid, no-
Ny4eHHbIX B Nepuog, 60eBbIX JEMCTBUIA, UMEHT PAL BaXHbIX
0COBEHHOCTEN M OTAIMYAIOTCA OT TaKOBbIX Y NALMEHTOB C HEB-
ponaTU4ecKoii 6obio, COMPOBOXAAILLEN TEHEHUE OCTPbIX
W XPOHUYECKMX PafMKynonaTuii, KOMNpeCCUOHHO-MLLEeMKYe-
CKWX TYHHENbHbIX CMHAPOMOB, boneBbIX GopM NoaMHeBpona-
TWUiA, TPUreMUHaNBHOM, NOCTTepPreTUYECKON HEBPANTUM U M.

Yucno naumenTos ¢ HBC TpaBMaTMYecKoro reHesa KpaTHo
BO3pacTaeT B nepuof 6oeBbix AeACTBUA B pe3ynbTaTe yBe-
JIMYEHUS YUCNA PaHEHbIX C TPaBMAaTMYECKUMU MOBpEXAe-
Huamm ctpyktyp MHC. Tak, HanpuMep, Npu OrHeCTPesbHbIX
PaHEHWAX KOHEYHOCTEN, COMPOBOXKAAKLLMXCS NepenoMamu
KocTeW, TpaBMa nepudepnyeckux HepBOB BO3HWUKAET npu-
MepHo B 50 % cnyyaes, Npu paHeHUSX COCYA0B KOHEYHO-
cten — B 10-25 % cnyyaes [1, 2]. U3BecTHo, uto HBC npu
nopaxeHun MHC passuBaeTca B pesynbTaTe NOBPEXEHMS
CMMNATUYECKMX HEPBHbIX BOOKOH. B cBA3u ¢ 3tum HBC pas-
BMBAETCS, KaK NPaBuio, NpW NOBPEXAEHUN CMELLIAHHBIX Hep-
BOB (CpeaMHHOro, cepanuiiHoro, 6onbluebepLoBoro, pexe
IOKTEBOF0), CMNETEHMIA, 33AHUX CMIMHHOMO3TOBbIX KOPELLKOB,
cMMnaTyeckux raHrives. Mo AaHHBIM Kadedpbl HeMpoXu-
pypriv BoeHHo-MeaMumHCKoI akaneMun uMenn C.M. Kuposa
(0.B. Ceucros, A.W. TaliBopoHcKuin u ap.), 3a 2022-2023 rr.
B CTpyKType nopaxeHnusa MHC Hanbonee yacto permctpupo-
Ba/IUCb MOBPEX/EHUS JIOKTEBOMO M Ny4EBOr0 HEpBOB (MpH-
mepHo no 20 %), nanee cnepoBanu: cpeanHHbin (17,2 %),
cefanuLHbIA 1 Manobepuosbiit (npumepHo no 13 %), 6onb-
webepuoBbii HepBbl (7 %), nneyesoe crnnetenne (6,3 %),
MBbILLEYHO-KOKHBI (2,5 %), beppenHbiii (1 %) HepBbl.

N3BecTHo, uto HBC xapaKTepumsyeTcs CTOMKOCTLIO Teye-
HWS, BbICOKOWA MHTEHCUBHOCTbIO, LUIMPOKOW BapMaTUBHOCTbIO
K/IMHWYECKMX XapaKTepUCTUK B0NeBbIX OLLYLLEHUH, PUCKOM
XPOHW3aLMM U Pa3BUTMSA COMYTCTBYHIOLLMX adPEeKTUBHBIX pac-
ctpoiicTs [3]. MocneaHee 0cobeHHO aKTyanbHO AN NauMeH-
TOB C TPAaBMAaTMYECKUM FeHE30M Pa3BUTUS HEBPOMATUYECKON
60K, 4TO CBA3AHO C XapaKTEPOM U AOMNOSHUTENbHBIM 00b-
€MOM MOBPEXAEHUS OKPYKalOLWMX TKaHel, 0C0BeHHOCTAMM
OKa3aHWA MOMOLUM Ha 3Tanax 3BaKyauuu W ocobbiM ncu-
XOJIOTMYECKUM COCTOSIHMEM NOCTPaAaBLUMX, HAXOAMBLUMXCS
B 3KCTPeMasIbHbIX CTPECCOBbLIX CUTyaLMsX B MOMEHT Mony-
yeHus paHeHus. Ocobyto rpynny nauueHToB, TpebytoLLMX
LOMNOJHUTENBHBIX CMELManbHbIX HaBbIKOB KypaLum, COCTaB-
NS0T NaLUueHTbl ¢ GaHTOMHBIM 6oneBbIM cuHapomoM (OBC),
ABNAOLLMMCS 0C00bIM BULOM HeBponaTuieckon bonu [4].

B pyTMHHOI npakTuKe 3 PeKTUBHOCTL JieyeHns 6oneBoro
cuHApoMa noboro reHesa v AMHaMUKa COCTOSHWSA MauMeHTa
OLLEHUBAIOTCS JIeYallMM BPayoM, KaK NpaBuno, no TpUxoTo-
MWUYECKOMY MPUHLMMY «NyyLe/Xye/TakKey. [laHHbIN Kpy-
TEPUIA OLLEHKU IMHAMUKM COCTOSHUSA He BCEr[a MOXET ObiTb
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npuemsieM U A0CTaToyveH npu Kypauuu naumenTos ¢ HBC.
MpumeHeHne Hanbonee YacTo UCMOMb3YEMBIX LUKas OLEHKM
6onu: BusyanbHo-aHanoroson (BALL) u Undposoi pentuH-
rosov (LIPLL) B Hayane 1 KoHLe neyeHnst No3BOJIAET PeLUUTb
AaHHYI0 3a/1a4y YaCTMYHO MO NPUYMHE OrPaHUYEHHOCTM Npu-
MEHEHUs CTAaTUCTUYECKMX MHCTPYMEHTOB, YTO 3aTpyLHSeT
OLEeHKY 3 dEeKTMBHOCTU NPOBOAMMOIO JIEYEHUS C NO3MLMIA
[0Ka3aTeNlbHOW MeauUMHbl Y KOHKPETHOro mauueHTa [5, 6].
TpyaHocTb 0b6beKTMBM3aUMM Noboro 6onesBoro cMHApPOMa,
n HBC B YacTHoCcTW, 3aKJto4aeTcs B CYOBLEKTMBHOCTM €ro
OLLeHKY MmauumeHToM. [1py 3ToM Bpady, BbICTYNaloLLEMY B POSIA
aKuenTopa MHhOpMaLuuM OLHOCTOPOHHEr0 NopsnKa, Heob-
X0AMMO MKCMpOBaTb AMHAMMKY DONEBOr0 CMHAPOMA W WH-
TepnpeTUpoBaTh NpeabABNsieMble anobbl B MeANULMHCKO
OOKYMEHTaLMM Aaxe B TeX CiyyasX, Koraa UMenTca 00b-
eKTUBHblE COMHEHUS B UX [I0CTOBEPHOCTU. B ciyyasx HU3KOI
KOMIM/IaEHTHOCTW MaLMeHTa K NPOBOAUMOMY JIeYEHUHO, A3bl-
KoBoro 6apbepa, PopMUpOBaHUS afAMKTUBHOW 3aBUCUMOCTH
OT NMp1eMa OMUOUAHBIX aHaNbreTMKOB 0OBbEKTMBU3ALMA Ka-
Nob Ha BbIPaXKEHHOCTb COXpaHstoLLerocs 6oneBoro CUHApPO-
Ma ABNSETCA KIKOYEBbIM MHCTPYMEHTOM OKa3aHUsi MOMOLLM.

CoBOKYMHOCTb BhbILLIEM3MOMEHHBIX 0COOEHHOCTEl 1 Npo-
0neM, CBfA3aHHbIX C OKa3aHMeM nomoluy naumentam ¢ HBC,
pasBMBLUMMCS B pe3ynibTaTe MoJTyYeHHbIX B Nepuof, boesbix
[eHCTBUIA paHeHWiA, co3[aeT NPeAnockiIKW AN COBEepLUEeH-
CTBOBaHMA CYLLECTBYHOLLMX MOAXOAO0B K KypaLuMu NaLyeHTOB
[aHHOTO NpodunsA M CO3A4aHUI0 HafEXHbIX MHCTPYMEHTOB
MOHUTOPUHIa 3QHEKTUBHOCTY NEYEHUA.

Llens — cucTeMaTu3MpoBaTb 0COOEHHOCTU OKa3aHWA
MeOULMHCKON MOMOLLM M COBEpPLUEHCTBOBATb METOZ0/10MU-
YECKMI MOAXOM KypauuW NaLMEHTOB C HEBPOMATUYECKUM
DoneBbIM CMHAPOMOM TPaBMAaTMYECKOTO reHe3a.

MATEPUAJIbl U METO/IbI

B ocHoBe paboTbl NEXUT NPaKTUYECKUN OMbIT OKA3aHUA
MOMOLLM paHeHbIM C TpaBMaTuyeckumm nopaxenuamu NHC
(B T. u. naumeHTam ¢ ®BC), HaKoMMEHHbIN COTPYLHWUKAMM Ka-
(eapbl ¥ KITMHUKM HepBHbIX bone3Hel BoeHHO-Me AMLIMHCKOM
akagemum umenn C.M. Kuposa 3a 2022-2023 rr.

[lnarHocTuka HeBponaTuyeckoii 6onu. B cootseTcTBMM
C CYLLECTBYIOLMMM KJIMHUYECKUMU peKoMeHaaumamu Poc-
cuiickon ®epepaumm [7] AnarHo3 HeBponaTUyecKoi 6omu
YCTaHaBMMBAETCA Ha OCHOBaHWM anob naumeHTa, Bepu-
(GuKaumm npuumH (3aboneBaHNs UK TPaBMbI), NPUBEALLINX
K NMOBPEXEHNI0 COMATOCEHCOPHO HEPBHOM CUCTEMBI, @ TaK-
)K€ XapaKTepHOW KIIMHUYECKON KapTWHbI, 3aKJIYaoLLEencs
B HEMPOaHATOMWUYECKU NOTUMHOM pacnpefenieHun HeraTme-
HbIX (HanpuMep, CHUMKEHWE UMW yTpaTa YyBCTBUTENBHOCTH)
W MO3UTUBHBIX (ANNOAUHMS, TUNEpanre3uns) CEHCOPHbIX CUMI-
TOMOB, BereTaTMBHbIX HapyLIEeHWA B COOTBETCTBUM C 06-
NacTAMK, MHHEPBUPYEMbIMU MOBPEXAEHHBIMUA HEPBHBIMM
CTPYKTYpaMu. MHcTpyMeHTanbHble MeToAbl 0bcnefoBaHus,
TaKMe KaK 3nekTpoHevpomuorpadusa (IHMI), ynbtpassy-
KoBoe uccnenosaue (Y3W) ctpyktyp MHC, KoMnbloTepHast
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Puc. 1. AJ'IFOpVITM [OWarHoCTuKn HeBpOI'IaTVI‘-IECKOVI 0071 B COOTBETCTBUM C CyLlecTByHLWMMU KIIMHNYECKUMU PEKOMEHAaUMNAMU

W MarHWTHO-pe30HaHCHas ToMorpadus, Apyrue UHCTPYMeH-
TaNbHble METOAbl UCCNEeL0BaHWUA HOCAT BCMOMOTraTesbHbIi
XapaKkTep, a UX pe3ynbTaTbl CNeAyeT TPaKTOBaTb TOJbKO
B KOMMEKCE C KIMHUYECKON KapTUHOW. ANropuT™ noLuaro-
BOM [MarHOCTUKW HEBpOMaTM4ecKon 6071 B COOTBETCTBUM
C CYLLECTBYHLLMMU KIIMHUHECKMMW PEKOMEHAALMAMM Npea-
cTaBneH Ha puc. 17, 8].

TpaAMUMOHHBIM [LOMOHUTENBHBIM WHCTPYMEHTOM Auma-
rHocTuku HBC siBnsieTcsl NpUMeHeHWe cneumanbHbIX onpoc-
HWKOB U LUKan, MO3BOJNIAKOLLMX YCTAHOBUTb KayecTBEHHbIE
XapaKTepUCTUKM BoMu, ee NOKaNM3aLmMio U NoMoYb 06BEKTU-
BM3MPOBATb BbIPaXKEHHOCTb DONEBLIX OLLYLLEHMI C MOMOLLbI
KONIMYeCTBEHHOW oLieHKN. K HAM OTHOCATCA CKPUHUHTOBBINA
onpocHuK HeponaTuyeckon 6onm (Neuropathic Pain Screen-
ing Questionnaire — ID Pain), AMarHoCTUYECKWIA BONMPOCHUK
HeBponaTuyeckoit 6onm DN4 (Neuropathic pain diagnostic
questionnaire DN-4), JIuackas LwKana oueHKM HeBponaTu-
yecKoi bonm (the Leeds Assessment of Neuropathic Symp-
toms and Signs — LANSS), onpocHuK HeBponaTUyecKoi
6onm (Neuropathic Pain Questionnaire — NPQ), onpocHuk
pain-DETECT u pgp.

PyccKoA3bIYHYI0 IMHTBUCTUYECKYID afanTauui M Ba-
NMAALMI0 UMEKT [iBe LUKafbl: AUArHOCTUYECKUI OMPOCHUK
HeBponaTudyecko 6onm DN4 (o7 ¢p. la douleur neuro-
pathique (DN) — HeBponaTiyeckas 00/1b) 1 OMPOCHUK pain-
DETECT (oT aHrn. obHapyeHue 6onm), No3TOMy B MpaKTu-
yeckon pabote Poccuitckoe 06LwectBo no usyyeHuo 6omm
PeKOMEHAYET UCMOJb30BaTh MMEHHO UX [7]. [lns bonee yray-
BneHHoro obcnefoBaHMs NauneHTa MoryT BbiTb NonesHbIMH
TaKkne WHCTPYMEHTbl, KaK OMpocHMK b6oneBoro nosegeHus,
LKana Katactpodusauuv bonu, onpocHuk Ponanpa—Moppu-
ca, OMPOCHWKY Ha BbISBNIEHWE Aenpeccuy v Tpesory, bonesoil
onpocHuk Mak-Tvnn u gp. [9].

B nopasnsiowem BonbLUMHCTBE Cy4aeB NPUYMHON ro-
cnuTanu3aumm nauvenToB ¢ HBC TpaBMatuyeckoro reHesa

DA https://doi.org/ 1017816/ rmmaré11148

SIBNSIETCA paHeHue, 3aTparuBatoLLee 0AHy UK HECKONBKO 06-
nacteli Tena (KOHEYHOCTW, CMEXHbIE C HUMM 30HbI); MECTOM
rocnuTanu3auum — xupyprideckoe otaeneHue. OCHOBHbIe
neyebHO-ANarHOCTUYECKIE MEPONPUATUS Ha HaYaslbHBbIX 3Ta-
nax OKa3aHWA MOMOLLM B CMELMann3MpoBaHHbIX NlevebHbIX
YUPEXAEHMAX PaHEHBIM UMEIOT XUPYPrUYECKYo HarnpaBeH-
HOCTb C LieSIblo COXPaHEHNs XM3HeCnocobHOCTU NoBpeXaeH-
HOM KOHEYHOCTU M }U3HU caMoro paHeHoro. [lofo3peHue
Ha Hanuume y paHeHbIx nopaxeHnii cTpyktyp MHC Bo3HuKaroT
Yy CMeLManucToB XUpYPruyeckux oTAeNeHuin B BoMbLIMHCTBE
C/y4aeB OTCPOYEHO, MO Mepe KyMWUpOBaHWs OCTPOTbl paHe-
BOr0 MpoLecca U MOSBNEHMS HOBbIX anob y BocCTaHaB-
NMBaloLLLeroca nocne paHeHus naumeHta. lpu atoM yacToi
MPUYMHON 0BPALLLEHNS 33 KOHCYNBTAaTUBHON MOMOLLbIO K HEB-
posiory sIBNSeTCA He HeBponaTuyeckas 6ofib, a CUMNTOMBI
BbiNafeHNs GYHKUMM HepBa, TaKMe KaK MblLLeyHas cnaboctb
W HapyLUeHWe YyBCTBUTENILHOCTU. B psafe cnyyaeB noBpex-
neve MHC yctanaBnmBaeTca HEBPO/IOTrOM BO BPEMS 0CMOTpa
LS BbIHECEHWS IKCTIEPTHOTO PELLEHUS UM CaMOCTOATENbHO-
ro obpalLieHus naumeHTa K HeBposory.

[lononH1TenbHYK CNOXHOCTL HeceT B cebe BepuduKa-
ums nospexaeHnn ctpyktyp MHC y paHeHbIx ¢ MaccuBHbIM
Oe(heKTOM TKaHel, 0Xoramu, nepesioMaMu KocTeil KOHeu-
HOCTE, MUMMOBUNIN3UPOBAHHBIMW TUMCOBLIMK MOBSA3KAMMU,
a TaKe y MasoMobUbHbIX MaLMEHTOB MO NpUYMHe orpa-
HWYEHHON BO3MOXHOCTU MPUMEHEHUS| UHCTPYMEHTAJIbHbIX
amarHocTuyeckux metoauk (IHMI, Y3U u MaruutHo-pe-
30HaHCHOW ToMorpaduu). B cBA3u ¢ 3TM y BonblKMHCTBA
NaUMeHTOB Ja¥e B CMeuuanv3vpoBaHHbIX NevebHbIX yu-
pexaenusx amardo3 HBC Ha HayanbHbIX 3Tanax neyveHus
YCTaHaBNMBAETCS HEBPOSIOMOM KJIMHUYECKM, U TONBKO CMYCTA
BapuaTUBHbIN nepuop, dakT nopaxenus NMHC noaTeepxaaeT-
CSl MIHCTPYMeHTaNbHbIMK 06cnesoBaHuAMU. [py 3TOM BaHO
3ajiayeil HEBPOJIOTa YKe NpW NEPBUYHOM OCMOTpE ABNSETCS
MPOrHO3UPOBaHUe [anbHELLEN TaKTUKU JIeYeHUs NaumeHTa




OPTHATIBHBIE MCCTTE [IOBAHMA

Ha OCHOBaHWUM KNMHMYECKWX cumnToMoB nopaxenus MHC,
B T. Y. ONpefesieHne KaHAMAATOB NS 3TANHOro Hempoxu-
PYPryuyeckoro nedeHus. B cTpykType MexaucumniaHapHoro
B3aMMOJENCTBUSA U COXPAHEHUS MPEEMCTBEHHOCTW OKa3aHus
crneunanu3“poBaHHoi NOMOLUM B OJHOM CTauMoHape npa-
BW/IbHBIM LUArOM SIBISIETCA YBELOM/IEHWE HEMpOXMPYProB
0 HanuMuuu NOTEHLMANbHOrO KaHAupata [Jif npoBefeHus
OTCPOYEHHOr0 OMEepaTUBHOrO BMeELLATENbCTBA MO Mepe 3a-
BEPLUEHWS OCHOBHOMO 3Tana XUpPYpPruyecKoro SIEYEHNs 1 Ky-
MUPOBaHMs PaHEBOr0 BOCMaIMTENBHOIO npoLecca.

MeToa oueHKM BbIpaXKEHHOCTU U MOHUTOpPUHra 3c-
tekTuBHOCTM NieyeHust HBC. [1ns nepBuYHOM M AUHaMMye-
CKOM OLIEHKU MHTEHCMBHOCTM HeBpomnaTuyeckon 6omm y no-
CTPajAaBLLUMX B pe3ynbTaTe H0eBbIX AECTBUI COTPYAHUKaMH
Kadenpbl U KIMHUKW HepBHbIX BonesHen 6bin pa3paboTaH,
BHEAPEH U MPUMEHSETCA METOJ OLEHKU BbIPaXEHHOCTH
1 MoHuTopuHra addextnsHocTn nedeHus HBC. MeTtog ocHo-
BaH Ha ayTOMOHWTOPWHIE NauMeHTOM CBOMX H0MEBBIX OLLY-
LLEHW B TeYeHMe CYTOK C nociefoBaTesbHOW (uKcaumeit
yCpeHEHHOro CpesHeYacoBoro NoKasaTens BbIpaXeHHOCTU
ucnbiTbiBaeMoi 6omm no 11-6annbHoit LPLL, a Takke yKa-
3aHWEM MNpOLOMKMTENBHOCTU M KayecTBa CHa B CYyTOUYHOM
rpaduyeckoM LHeBHWKe 6onu. Bpau oueHuBaeT cpepHecy-
TOYHbIA 1 CYMMAapHbIW CYTOYHbIN NMOKasaTenm 60K, a TakxKe
MHILEKC HOYHOTO CHa.

KnioyeBbIM yCNoOBMEM YCMELIHOCTU MPUMEHEHUA pas-
paboTaHHOro MeToAa fBNSETCS CaMOCTOSATE/bHOE BefeHue
rpaduyeckoro gHeBHWKa 6onu naumeHtoM. C ofHow cTo-
POHbI, MPaBUNbHOE W CBOEBPEMEHHOE BEefEHWE CYTOYHOro
rpaduyeckoro AHEBHUKA 60N NaLMEHTOM M03BONISET Bpayy
[Lenatb BbIBOAbl O 3aMHTEPECOBAHHOCTW NaLMEHTa B BbI3A0-
POBJIEHWM, MOBBILIAET KOMMIAEHTHOCTb MALMEHTa K NpoBo-
InMoMy nedeHuto. C apyroii CTOpoHBI, B YCioBUAX Aeduumta
BpPEMEHW NpUMeHeHMe pa3paboTaHHOro MeTofa No3BoniseT
Bpayy B KpaTyalLuMii CPOK MOAY4MTb KIOYeBYD MHMOpMa-
LMK 0 CYTOYHBIX KonebaHuax bonu, ee NuKax, AMTENBHOCTH
M KayecTBe CHA M B COOTBETCTBMM C 3TUM COCTaBUTb UHAU-
BMOYasnbHY0 CXEMy MpUeMa JIeKapCTBEHHBIX Mpenaparos,
KOPpEeKTMpOBaTb WX [LO3UPOBKY B nepuof, Neuyeus. Mepep
nepBbIM 3aMoJIHEHNEM [HEBHUKA CNeAyeT TLiaTesbHO npo-
MHCTPYKTUPOBATb MaLMEHTa, a N0 UCTEYEHUM NEPBbIX CYTOK
HabnoaeHUs B NPUCYTCTBUM NaLMEHTA BHUMATESTBHO U3Y4NTb
3anosiHeHHbIN rpadmK 6onm, B cnyyae HeobxoaMMOCTH 3a-
[aTb YTOYHAKLLME BOMPOCHI MM MOMPOCUTL NaLMeHTa ca-
MOCTOSITESIBHO YCTPaHUTb BO3MOXKHbIE HETOUHOCTH 3aroiHe-
Hus. BaxHbIM ABNSETCS U3bATME 3aNOIHEHHOTO MALMEHTOM
rpauyeckoro OHEBHWKA MO WUCTEYEHUM CYTOK W 3aMeHa
€ro HOBbIM BO BPEMS BU3WTA JIeYaLLlero Bpaya K NawueHTy.
Mo oKoHYaHWM nedenust rpaduky oueHkn HBC Kak BaHbIN
MeAVLMHCKUIA LOKYMEHT, OTPaXKatLLMI AMHAMUKY COCTOSHMS
naumeHTa, MoryT BKafbIBaTbCA B UCTOPUIO HonesHu.

MpeanoxeHHbI MeTod, oueHkn HBC mossonsieT MoHu-
TOpPUPOBaTb AWHAMUKY COCTOSHWSA OMUCTaHLUMOHHO, YTO 0CO-
BEHHO aKTyanbHO MpU Kypauuu MauMeHTOB, HaXOASALLMX-
CA Ha JIeYEHUM B XUPYPrUYECKUX OTLENEHUSX B YCIIOBUAX
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HEBO3MOXHOCTW OCYLLECTBNIEHUS eXKeAHEBHBIX HEBPOJIOrU-
yeckux ocMoTpoB. CpaBHUTENbHas OLEHKa TaKWX MoKasa-
TeNlen, KaKk CPeHECYTOYHbIN U CYMMapHbIA CYTOYHBIA MO-
KasaTesim 6onn, y 0jHOro NauueHTa B AMHAMMKE MO3BOSIET
HarnsagHo, a npu HeobXxoAMMOCTW C NPUMEHEHWEM NPOCTbIX
CTaTUCTUYECKUX METOZ0B (OLiEHKa [LOCTOBEPHOCTU Pa3finyuiA
B CBA3aHHbIX BbIDOpKaX) onpesenuThb YCNeLHOCTb NPoBeeH-
HOro NIEYEHWS, YTO MOBBILIAET HArNALHOCTb 3PHEKTUBHOCTH
neyeHmns KaKk [1s Bpaya, TaK 1 ANA naumeHTa.

OueHKa MCUXMYECKOro cratyca. BaxHoii coctaBnsio-
Leit kypaumm naumenTa ¢ HBC B pe3ynbrate 60eBoM TpaBMbI
ABNSAETCA OLiEHKa ero MCMXMYeckoro coctosiHus. Hecmotps
Ha TO YTO [JaHHas COCTaBNSALLAs KOMMIEKCHOTO 0CMOTpa
BXOJMT B KOMMETEHLMIO Bpayen-ncuxmaTpoB, NcuxoTepanes-
TOB M KIIMHUYECKMX MCUXONIOroB, Bpay-HeBposor 0bs3aH Bna-
LeTb 6330BbIMM 3HAHWAMM U HaBbIKaMK PaboTbl CO CKPUHMH-
TOBbIMW LUKaNnaMu OLEHKM Mcuxuyeckoro ctatyca. K Takum
LUKaniaM OTHOCATCA: FoCMUTanbHas LWKana TpeBoru 1 Aenpec-
cum (Hospital Anxiety and Depression Scale, HADS), wka-
na penpeccun MonTtromepu—Actepra (Montgomery—Asberg
Depression Rating Scale, MADRS), wkana lamMunbToHa ons
oueHkn aenpeccum (Hamilton Rating Scale for Depression,
HDRS), wkana MaMuibToHa ANs OLEHKU TPEBOMKHOIO COCTOSA-
Husa (Hamilton Anxiety Rating Scale, HAM-A), wkana genpec-
cun beka (Beck Depression Inventory, BDI).

B dbopmupoBaHUM ncyxonormyeckoro cTatyca naumeHTa,
MOJTyYMBLLEr0 paHeHne, NOMUMO Ba30BbIX MHAMBMAYANbHbIX
MCUXOMOTMYECKUX 0CODEHHOCTEN BaXKHYK POSb UrpatoT Xa-
PaKTep W TAKECTb MOMYYEHHOrO PaHeHusl, 0bcToATenbCTBa
nosty4yeHUs 6oeBoii TpaBMbI, KAQYECTBO OKa3aHUs MeauLMH-
CKOM NOMOLLM Ha NpeSblAYLLMX 3Tanax JeYeHus, CoXpaHeH e
CnocobHOCTU K CaMoobCyKMBaHMIO, NEPCNEKTUBLI BOCCTa-
HOBJIEHUA QYHKLMIA, N3NIeYEHNS U BO3BPALLEHMS HA BOEHHYHO
cnyx6y, coumanbHble acneKTbl (MoAAepXHKa POACTBEHHUKOB,
nosTyyeHne CTPaxoBbIX BbINaT, 0hOPMIEHNE MHBAIMGHOCTH,
AanbHenllee TPyAOYCTPOICTBO M Np.). Mo HaleMy MHeHwmio,
npu paboTe ¢ NauueHTamm JaHHOTO NPodUNs LN CKPUHUH-
FOBOW OLIEHKW HaNnMuMs MCUXMYECKMX PacCTPOWCTB Ha Ha-
YanbHbIX 3Tanax rocnuTanu3auuy Haubonee NOAXOAALMMY
ABNSKOTCA LWKaNbl OLEHMBalOLWME YpOBEHL TPEBOrK NOCTpa-
paswero (wkana HAM-A, nogwkana HADS-A), a Takxe
WwKanbl [amunbtoHa u MoHTromepu—Acbepra, npeacraens-
loLme coboi pa3BepHYTOe KIIMHUYECKOE MHTEPBBIO U Npes-
rnonaratLLme He TONBKO MONYYeHWe OTBETOB OT MaLMEHTa,
HO ¥ (OpMMPOBaHME KIIMHWYECKOro BMevaTsieHns Bpaya
0 nauueHTe. Vicnonb3oBanue wkan beka u noflwKans fe-
npeccun HADS-D rocnutanbHoi LWKanbl TpEBOTY U Lenpec-
CUM NpUeMIEMO Ha Dosiee NO3aHUX 3Tanax JieyeHus.

OueHKa NpoAoMKUTENIbHOCTU U KayecTBa cHa. X{anobbl
Ha HapyLUeHWe CHa ABNAKITCA QaKTUYECKM 0BIMraTHBIMK Ans
naumeHToB ¢ HBC TpaBMaTnyeckoro reHesa. Hapylenue cHa
y NaumeHToB AaHHOro Npoduns MoXeT BbiTb CBA3aHO KaK
C HanuumeM 605K, NCUXUYECKUMU HAPYLIEHUAMM, TaK U KX
coyeTaHueM. B BonblKMHCTBE cnyyaeB paccTpoiMcTBa CHa,
C KOTOPbIMM CTaNIKUBAKITCA HEBPOJIOTM NPY JIEYEHWUM PaHEHbIX
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¢ HBC, B cooTBeTCcTBUM € MexayHapoaHoM KnaccudbmKaumen
paccTpoiicTs cHa (MKPC-3, 2014 r.) oTHOCATCS K BTOPUYHBIM
topmaM ocTpon (MPoA0KUTENBHOCTb MeHEe 3 Mec) MHCOM-
Hum [10].

LLInpoKo M3BECTHO, YTO COH SABNSAETCA €CTECTBEHHLIM
npoTMBOOONEBLIM COCTOSHWUEM, 0BYCOBNEHHBIM KaK MNpo-
LLeccamu oTHocuTeNbHOM AeaddepeHTaumn CTPYKTYp LiEHT-
PasbHOM HEPBHOW CUCTEMBI, TaK U BIUSIHUEM Ha HOLW-
M aHTMHOLMLENTMBHbIE HEWPOMEANATOPHbIE CUCTEMBI.
BaHylo posib B yMeHbLUEHUM OLLyLLeHns 60 Bo BpeMs
CHa MrpaeT HapyLueHue NpOBeAEHWs Ha YpOBHe TanaMyca,
a TaKkKe NMoJaBfieHUe aKTMBHOCTU OpeKcuHa (HerponenTy-
[a, y4acTByloLLero B npoLeccax perynsumm BosbymaeHus,
LMKNa «COH—60/pCTBOBaHME»), YBEIMUEHME CEKpeLun [o-
(amMmMHa 1 MenaToHWHa. PaccTpoicTBa cHa AuarHocTupyT
y 67-88 % 6onbHbIX C XpOHUYECKMMM 6ONEBBIMU CUHAPOMA-
MW, B TO Xe BpeMs He MeHee YeM 50 % BoMbHBIX ¢ MHCOM-
HWeii CTpafaloT XpoHnYeckuMm bonsmu. HapyLueHue HouHoro
CHa COMPOBOXAAETCS YBENMYEHNEM YaCTOTbl BCTPEYaEMOCTH
BoneBbIX CUHAPOMOB KaK M3-3a COKpalLLeHus 0bLLel npoaon-
JUTENBHOCTM, TaK M U3-3a YXYALLIEHUS HEMPEePbIBHOCTM CHa.
KoppeKums caMoro 4actoro paccTporcTBa CHa — XpOHKYe-
CKOM MHCOMHWM — NMPUBOLMT K YMEHBLLEHMIO COMYTCTBYHOLLLEH
6onu 1 ynyywenunio coctoaHus naumnenTa [11]. Ha ocHoBaHum
BbILUEW3MIOXEHHOr0 KOPPEKLUMS HapYLLUEHWS CHA Y PaHEHbIX
¢ HBC npepcTaBnsetcs He NpOCTO CUMMTOMATUYECKUM fle-
YeHWeM COMYTCTBYIOLLEr0 paccTpoiCTBa, @ BaHOMW, narto-
FeHeTMYecku 0DOCHOBAHHOW COCTaBASIOLLEN KOMIJIEKCHON
MeJMKaMeHTO3HOW Tepanuu.

MpaKTUYeCKW KaxAas M3 LUKan OLEHKU MCUXMYECKOro
cTaTyca COEpPXUT BOMPOCHI 0 KayecTee CHa obcnepyemo-
ro. PaspaboTaHHbli MeTod OueHKM BbipaxeHHocTn HBC
C MOMOLLbK) CYTOYHOTO rpauyeckoro AHeBHUKa 6oNW TaK-
XK€ YYMUTbIBAET NPOLOSKUTENIBHOCTL M KayeCTBO HOYHOrO
CHa nauueHTa, a MPeAsIoKeHHbIN MHTErpanbHbIN MoKa3sa-
Teflb — WHAEKC HOYHOro cHa (mpousBefieHne KoninyecTsa
HOYHOr0 CHa B Yacax Ha KauyecTBo cHa no 11-6annbHoil
PEUTMHIOBOM LUKase) — M03BONSET KnaccupuumMpoBaTh COH
nawumMeHTa ¢ HeBPOMaTUYecKOoi 60oNbio M Ha OCHOBaHUM 3To-
ro bonee ouddepeHUMPOBAHHO NOLXOAUTL K JIEYEHUIO €ro
HapyLUEeHWA.

B HacTosLlee BpeMs BHe 3aBUCMMOCTU OT (OPMbI WH-
COMHMM METOL0M Bbibopa B JleYeHUN SBNSETCS NpUMEHEHMe
METOAMK KOTHUTUBHO-MOBEAEHYECKON Tepanuu, BKIIOYalo-
e B cebs peKoMeHAaUMM Mo TUrMeHe CHa, OrpaHWyeHus
BHELUHE CTUMYNALMK, TEpanuio orpaHUYeHNeM CHa 1 0TAbI-
Xa, no3HaBaTesibHble (KOrHuTUBHbIE) MeToauku [12]. OpHa-
KO NpUMeHeHMe AaHHbIX METOAMK HEBO3MOXHO B YCNOBUSX
MaccoBOro MOCTYNAEHUs NOCTPALaBLLUMX, Y JUL C TSKENoH
COMaTMYeCKol NaTtoniornen, a TakkKe B LENOM Yy AaHHOW
rPynnbl NaLMeHTOB MO MPUYMHE OTCPOYEHHOCTU NeyebHoro
addekTa. Hanbonee npocTbiM M 0HOBPEMEHHO 3D deEKTUB-
HbIM CMOCOBOM KOPPEKUMM OCTPOM MHCOMHMM Y MaLMEHTOB
¢ HBC TpaBMaTnyeckoro reHesa SBfifeTcs NpuMeHeHue hap-
MaKOMNOTMYeCKUX CPEACTB, NPW 3TOM MHOTVE U3 MpenapaTtos
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nepBoii (@HTMKOHBYNbCAHTbI, aHTUAENPECCaHTbl CMELLaHHO-
ro LeNcTBUA) U BTOPOM JIMHWIA (OMMOMAHLIE aHAMbreTUKM)
neyeHns HeBponaTuyeckon 6omm obnapaloT cepaTBHbIMM
CBOWCTBaMM Pa3HOW CTeMeHW BbipaxkeHHocTU. OfHaKo ux
LeicTBUA He Bceraa bbiBaeT AocTatouHo Ans adhdeKTUBHOIO
NeYeHUss MHCOMHMM, NO3TOMY B MPaKTUKe JIeYeHUs! AaHHbIX
nauueHToB 000CHOBAHO AO0MOJHUTENBHOE HasHayYeHWe npe-
napaToB, TPAAMLMOHHO UCTONb3YEMBIX MPU JIEYEHUN Hapy-
LWweHus cHa. K HUM OTHOCATCA: aHTMAENpeccaHTbl (TPa3o/ioH,
MWpTa3anuH, MuaHcepuH), beH3oauasennHoBble (GeHasenam,
fopasenaM, KioHasenaMm, HuTpa3enam) U HebeH3oamasenu-
HOBbIE (30/TNMAEM, 30MUKJIIOH, 3aeMJIoH) aroHUCTLI beH3oau-
a3enuHOBbIX peLenTopoB peLenTopHbix KomnnekcoB MAMK,
6nokatopbl H1-ructaMuHOBLIX peLenTopoB (AOKCUIAMMH,
IVbEeHrMapaMuH), HeMpONenTUKY (TUMUYHBIE U aTUMUYHBIE),
aHTUKOHBYNbCaHTBI (rabaneHTuH, nperabanuH), npenapartbl
MeNaToHuHa. 1o BO3MOXHOCTM NPU NeYEeHUU HapYLLIEHWIA CHa
y naumenToB ¢ HBC cnepyeT cTapatbea nsberatb Ha3HaueHUs
BbICOKWX 103 HEMPOSIENTUKOB (B T. Y. aTUMUYHBIX) N0 MPUYMHE
Ux uHrnbmpyoLero fenctana Ha D,-nodamuHoBbIe peLien-
TOpbl HelpoHoB rpynnbl A10 Me30AMMOMYECKON CUCTEMBI,
ABNAOLLENCA YacTblo J0DaMUHOBON aHTUHOLMLENTUBHOI
CUCTEMBI.

JleueHue HeBponaTuyeckoii 6om. TaKTUKa NeYeHus na-
umeHTa ¢ HBC TpaBMaTMyecKoro reHesa [oMKHa CTPOUTHCS
B 3aBUCMMOCTM OT BEJIMYMHBI COCTABAISIOLLMX €r0 HOLMLEen-
TMBHOTO, HEBPOMATMYECKOr0 U NMCMXOTEHHOr0 KOMMOHEHTOB,
MpyU 3TOM HOUMLENTMBHAs COCTaB/IAOLLIAA MOXeET bbiTb cy-
LLLECTBEHHOW C Y4eTOM MOJTy4YeHHbIX paHeHuid. B poccuickmx
K/IMHWUYECKNX PEKOMEHAALMSAX M0 JIEYEHWH0 HEBPOMaTUYECKOM
Bonu B paMKax ee KOMMJIEKCHOM Tepanuu onpejeneHsbl cne-
LyloLLMe METOADI:

- Tepanus 0CHOBHOro 3abosieBaHus;

+ (hapMaKoTepanusa 6011eBoro CMHAPOMa;

* HeMe[MKaMeHTO3Hble MeTobl leyeHns bomu;

* MaJloMHBa3WBHbIE W XUPYPruyecKue MeTofbl Tepanum

bonu;

 Tepanus comyTcTBYOLLMX 607 paccTpoicTs [7].

Mpu rocnuTanMsauMu OCHOBHOM MOTOK MOCTpafaBLUMX
B pe3y/ibTaTe paHeHMI, NONyYeHHbIX B nepuog, 6oeBbIx Aeli-
CTBWW, HaNpaBNAETCA Ha JIeYeHWe B XUPYPruyeckue oTaesNe-
Hus. ConyTcTBylowme nopaxenus ctpyktyp MHC octatotcs
B TEHW OCHOBHOM XMPYPryu4ecKoi paboTbl, YX04AT Ha BTOPO
MnaH WM MOryT 0CTaBaTbCA HeAMArHOCTUPOBaHHbIMK, a bo-
NeBON CUHAPOM, MPEAbABNIAEMbIA PaHeHbIM, peaKo aud-
(epeHUMpyeTCS Ha HOLMLENTUBHBIA U HEBPOMATUYECKUN.
B cBAA3W C 3TMM NauMeHTbl C paHeHUsIMU 1 TPaBMamu Mony-
yatoT HegnddepeHUMpOBaHHY 06e3601MBatOLLYI0 TEpaNMIo,
COCTOSILLYI0, KaK npaBuiio, 3 npocroro (Hanbonee yacto —
METaMMU30/1 HaTpus) UM KOMOMHMPOBAHHOMO aHasbreTuKa
nnbo HecTepoMHOro NpOTUBOBOCMANUTENBHOMO Mpenapa-
Ta (HMBIT) B coveTaHmm ¢ npenapaTamu, 0biafaloLwmmm cefa-
TUBHBIM AeicTBueM. [pn HeaddekTnBHOCTM 0be3bonuBanus
CnefyoLLMM 3TanoM JieYeHus ABNSKOTCA OMUOMAHbIE aHasb-
retukun. lNpu HepocTaTo4HOM 3(QGHEKTUBHOCTU NOCNEAHMX
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Puc. 2. MMpopnieHHas pervoHasnbHas (MPOBOAHMKOBASA) aHecTesus
MECTHbIM aHaCTETUKOM [JIUTENbHOrO eiCTBIS Y MaumMeHTa ¢ He-
KynupyembiM HBC B pe3ynibTate OrHECTpesibHOro paHeHusl MpaBoro
M/e4YeBoro CryeTeHNs

B CMeuManM3MpoBaHHbIX CTaLMOHapax MPUMEHSIIOT METOAbI
NPOAEHHO per1oHanbHoM aHectesuu (puc. 2, 3).

B oTHOWeHUM ycTaHoBNEHWS OuarHo3a daHToMHoM 6onm
B XVPYPrUYECKUX OTAENEHMSX, KaK NpaBuno, npobneM He BO3-
HUKAET, O[JHaKO NoAXofbl K 006e300/MBaHMI0 TaKUX MaLMeH-
TOB SBNSOTCA CXOKMMU. [1py 3TOM KIaccMYecKue aHanbreTukm
(npocTble 1 KoMbUHMpoBaHHbIe) 1 HIBI He oTHocATCA K npe-
napaTaM C [J0Ka3aHHO 3 dEKTUBHOCTbIO NPK JIEYEHNUM HEBPO-
narnyeckoii 6onu. B HacTosLLee BpeMs BbIZENSIOT NATb rpynn
npenapaTos, 0651aaaloLLMX A0Ka3aHHON 3QHEKTUBHOCTBIO As
neyenns HBC. K nepBon nuHUM Tepanuu HeBpOMaTUYECKOM
0071 OTHOCATCS QHTUKOHBY/LCAHTHI (FabaneHTWH, nperabanuH,
KapbaMasenuH — TONIbKO MpU TPUreMUHanbHOW HeBpanrum),
aHTUAENPeccaHThl (TPULMKIIMYECKIME, MHTBMTOpBI 0bpaTHoro
3axBaTa CepOTOHWHA M HOpajpeHanuHa), Ko BTOpOW M Tpe-
Tbeil — OMWUOMAHbIE aHaNbreTUKU (Tpamanon, TaneHTazon,
OKCWMKOLLOH, MOpGUH), Npenaparbl A1 MECTHOrO NpUMEHEHMS
(c 5 %-HbIM MMpOKaMHOM MK 8 %-HbIM KancauumHoM), boTy-
JIMHAYECKUN TOKCUH TUNa A (B BUAE NOAKOXHBIX MHBEKLMIA) [7].

[InddepeHumrpoBaHHas Tepanus B COOTBETCTBUM CO CTpa-
TUUKALUMEN MALMEHTOB Ha rpynmbl N0 CTENEHU BbIPAXEH-
HocTU DOneBoOro cUHApPOMaA ABNSAETCA «30M10TbIM» CTaHAAp-
TOM JIeYEHUA NALMEHTOB C NIObIM TUNoM bonu. MonydaeMble
C NoMoLLbIo cyTouHoro rpadmyeckoro gHeBHuKa HBC Konm-
YeCTBEHHbIE MOKA3aTeNM MHTEHCMBHOCTU HEBPOMATUYECKOIA
6onu 061afaloT LieHHbIM NPaKTUYECKUM 3HAYEHUEM C TOYKM
3peHus Bblbopa NeKapcTBEHHOM cTpaTerum, 0cobeHHo npu

Puc. 3. lponoHrupoBaHHas anuaypanbHas aHecTesus C NepMaHeHT-
HbIM NOCTYMIEHEM MECTHOTO aHECTETUKA Yepes [103aTop C BO3yLL-
HOM NOMMOM Yy NaumeHTa ¢ GpaHTOMHOM HObIo

OMpefeneHuy NOKasaHW U NPUHATUM PELLEHUs O Ha3Ha-
UeHUM OMMOMIHBLIX aHanbretTukos. [laHHble npenapatbl OT-
HeceHbl K TpeTbeli JIMHWM Tepanuu HeBponaTuyeckoi 6onm,
TaK KaKk Npy ANWUTENTbHOM NMPUMEHEHWUM BO3HWKAET PUCK 3a-
BMCUMOCTW U LUMPOKMIA CMIEKTP HeBNaronpusaTHBLIX ABNEHWN.
HeobocHoBaHHOE U ANMTENbHOE MPUMEHEHUE OMUOUIHBIX
aHanbreTUKoB sBNAETCA (HaKTOPOM pUCKA pasBUTUS afauK-
TMBHOM NaToNIOrMK, MO3TOMY K UX Ha3HAYeHUio crefyet oT-
HOCUTBLCS C MaKCUMaNbHBIMU TLLLATENTBHOCTBH M BHUMAHUEM.
TaK, no faHHbIM A. Mohamadi et al. (2018), 3noynotpetnetue
onuoupaMm BCTpeyaeTcs NpuMepHo y 4 % niopeii nocne mx
MPUMEHeHNUs Npu TpaBMax unu 6oneBoro cMHApoMa, CBS-
3aHHOro C onepaTuBHbLIM fiedeHneM [13]. Tepen npuHsaTUEM
PeLUeHUs 0 Ha3HaYeHUM OMMOMIHBIX aHaNbIEeTUKOB C Liebio
KynupoBaHus HBEC cnepyet ybeauTbes B NpaBUnbHOCTU NpU-
eMa W [0CTaTO4YHOCTU A03 MPUMEHSIEMBIX HEHAPKOTUYECKUX
aHasbreTMKOB, MCMOJb30BaTb BECb apCeHan WMMELLMXCA
npenapaToB, a TaKXKe UX AONyCTUMble (hapMaKonoruyeckue
KoMbuHaumu. He cnepyeT HasHayaTb OMMOMAHbIE aHanbre-
TUKM B cnyyasx, Korga nevedne HBC npoBogutcs 6e3 npu-
MEHEHUs afieKBaTHbIX A03 NPenapaToB NepBoM JIMHUK.

B cooTBETCTBUM C KIIMHUYECKUMM peKoMeraaumamm Poc-
cuitckon ®eaepaumu [7] HasHaYeHWe ONMOUAHBIX aHabreTh-
KOB Lies1eco0bpasHo TONIbKO Y NaLMEHTOB C HeBpONaTUYeCKOM
Bosblo cpefiHel W BbICOKOW MHTEHCUBHOCTH, pedpaKTepHoii
K Tepanuu npenapatamu NepBoi 1 BTOPOW JIMHWIA, NpU YeT-
KOM COBIIOAEHUM HUMKECTeayoLWMX npuHUmMNoB (Tabn. 1).

Ta6numua 1. MpuHUMNBLI NPUMEHEHUS ONUOMAHBIX aHanbreTkos npu HBC

1. HPOBECTVI MNOBTOPHYK OLEHKY HeobxoaMMoCTH NPUMEHEeHNA U B3BECUTb NONb3y U PUCK Nepep HasHayeHneM npenapara. M3y‘-WITb
dHaMHe3 Ha npeaMeT Hann4msa 3J'IOYI'IOTp66J'IGHVIFI 1 3aBMcMMOCTU. VCKNOUNTb Hannume penpeccun.

2. CdopmmpoBaTtb 0XKMAaHNSA OT JieyeHus, 06bACHUTL DOIbHOMY ero posib B npoLecce 6e30nacHon Tepanum U MOHUTOpUHTe 3 dek-

TUBHOCTU.

3. HauuHatb Tepanuio € bonee HU3KMX 103 C NOCTEMNEHHOM TMTpaLl,MEﬁ. HPOBOJJMTb MOHUTOPUHT eXXeHEBHOI [L03bl; N0 AOCTUKEHUM
[03bl, paBHOVI 50 mMrB MOpd)MHOBOM 3KBUBAJIEHTE, NOBTOPHO OLIEHUTb 6anaHc nonb3bl U PUCKa.

4. 06ecneunBaTb MOHUTOPUHI NOGOYHBIX IGHEKTOB M OCNOMKHEHMIA Tepanuy, BKITlYas 310ynoTpebeHre U NpuBbIKaHKe.

5. MpeKpaTuTb Tepanuio B cyyae HeaeKTUBHOCTM UMM KOTAa PUCK NepeBeLLMBaeT nosib3y. OLeHKY pucka Nosb3bl peKOMeHAyeTcs
NpoBOAMTb Yepe3 1—4 Hep, OT Hauana Tepanuu, 3aTeM — Kaable 3 Mec.
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Puc. 4. YnbTpassykoBas HaBuraums npu BbiNosHeHWM briokaasl ne-
BOr0 3Be344aToro raHrms. 1 — WHbeKUMOHHas Ura; 2 — nepea-
HAA IeCTHUYHaA MbILLA; 3 — 06LLas COHHas apTepus; 4 — A/MHHas
MbILLILIA LLeW; 5 — monepeyHblii OTPOCTOK 6-T0 LUEHOT0 MO3BOHK;
6 — 3Be3a4aTbIn raHrmn

-

Puc. 5. Cunapom lopHepa cneBa (nTos, Muo3, 3HodTanbM) —
MpU3HaK NpaBWIIbHO BbIMOTHEHHOM 6J10Kafibl 3BE3A4aTOr0 FaHryus

Puc. 6. Komnpeccusi npaBoro cefanuwiHoro HepBa KOCTHbIM OT-
JIOMKOM De[ipeHHO KOCTU MOCie OFHECTPesbHOr0 MHOTOOCKOSb-
yatoro nepenoMa: 1 — GefipeHHas KOCTb; 2 — KOCTHbII OT/IOMOK;
3 — MarnobepLoBas nopums CefanuLLHOTO HepBa (TMMNo3XoreHHas
CTPYKTYpAa, HepBHble (hacLyKymbl He BU3yanuaupytoTcs); 4 — 6onb-
LebepLoBas Nopuma cefanuLiHoro Hepea (CTpyKTypa dacumkyn co-
XpaHeHa); 5 — 30Ha BbIpaXKeHHOr0 NePUHEBPAsIbHON0 OTeKa

Mcxoas n3 onbiTa oKasaHua noMoly naumentam ¢ HBC
TPaBMaTUYECKOr0 TreHes3a, MOKa3aHuA [N NpUMEHEeHUs
OMUOMIHbLIX aHaNbreTUKOB C LieNblo 06e30601MBaHMsA MOryT
ObITb OMpefieNieHbl Ha OCHOBAHWW Pe3y/bTaTOB CYTOYHOMO
rpaduyecKoro AHeBHMKA HeBponaThyeckon 6omu. Mo Ha-
LUEMY MHEHUIO, K HUM OTHOCUTCS COXpaHSIOLLMIACA Ha npo-
TAXEHUM He MeHee 3 cyT (Ha doHe mpueMa MOHOTepanuu
AHTUKOHBY/IbCaHTaMM (rabaneHTWH, nperabanuH) B MaKcu-
MaJlbHO [0MYCTUMbBIX TepaneBTUYeCKUX Ao03ax (mpu ycno-
BUAX YA0BJETBOPUTENIbHOM MEPeHOCUMOCTH) UM KOMOU-
HauuM %2 MaKCMMasnbHO [JONYCTUMbIX TepaneBTUYECKUX [103
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aHTUKOHBYNbCaHTOB (rabaneHTuH 1800 mr/cyT, nperabanux

300 mr/cyt) n amutpuntunuHa (100 Mr/cyT)) 0aMH U3 cnepy-

towmx peckpuntopoB HBC:

1. 3HayeHue cpepHecyTouHoro nokasatens HBEC 6Gonee
5,0 6annos no LPLL.

2. Tpv v bonee YacoB B CYTKM HEBPOMATUYECKON 60N C UHTEH-
cuBHOCTbIO 8 1 bonee 6annos no LIPLL npu 3HaueHusix cpea-
HecyTouHoro nokasatens HBC 6onee 4,0 6annos no LIPLL.

3. 3HaueHus cymMapHoro cytouHoro uHaexkca HBC bonee
120 6annos.

B psge HabmogatenbHbIX UCCNEA0BaHWM, NPOXOAMBLLNX
B pasHbIX CTpaHax MMpa, bbio NoKasaHo, 4To 3QheKTUBHOCTb
MOHOTEepanuM HeBponaTMYecKoi bonu B peanbHoi NpaKTUKe
coctaBnseT B nydiwem cnyyae 20-30 % [14]. B cootBeTCTBUM
C K/MHUYECKUMM PEKOMEHALMAMM HasHauyeHUe KOMBMHUPO-
BaHHo# Tepanumn npu HBC cnepyet paccMaTtpuBaTth B Cy4asX,
Korfa MoHoTepanus B 3QeKTUBHBIX J03aX Ha NPOTAXEHWM
3 MecC NleyeHns NpuBenia K CHUXKEHWKD WHTEHCUMBHOCTM Bonn
He bonbLue YeM Ha 30 %, unn Ha ee doHe bonb coxpaHseTcs
Ha ypoBHe 5 6annos no 11-6annbHoi LIPLL, a 6onesoii cuHa-
POM Npy 3TOM NPUBOLMT K 3HAYUTENBHOMY YXYALIEHMIO Kade-
CcTBa m3Hu [15]. HeBponor, oKa3sbiBatoLLMi1 NOMOLLb paHEHbBIM
¢ HBC TpaBMaTnyeckoro reHesa, B T. 4. ¢ ®bC, He uMeeT Ta-
KOro 3anaca BpeMeHM, MO3TOMY, UCXOAS M3 HALUEro OMbITa,
K Ha3Ha4yeHM0 KOMOMHMPOBAHHOW TepanuW cnepyeT npube-
raTb Cpa3sy e nocse yCTaHoBMeHNs HeahPEKTUBHOCTU MOHO-
Tepanuu MaKcUManbHO paspeLLeHHbIMKA [03aMK NpenapaTos
mbo B cyyae MOSBNEHUS HeXenaTenbHbIX ABEHWA B Npo-
Liecce TUTpaLymm ux fo3. Haubonee 3apekoMeH0BaBLLEN cebs
KoMbuHauuen npy nedvennn HBC cunbHOM MHTEHCUBHOCTY SIB-
nseTcsA npuMeHeHne rabanentuHa (1800-2700 Mr/cyT) n amu-
TpunTUAMHa (75—100 Mr/cyT). Mpu HeaddeKTUBHOCTM LaHHOM
KOMBMHALMM BO3MOXKHO Ha3HaYeHWe afibloBaHTHOW Tepanum
B BUJE HEKIAcCUYEeCKMUX aHanbreTukoB (Hedonam); npenapa-
T0B, 0611aAaloLLMX HeNpPOMOAYNMPYIOLMM [LEeNCTBUEM Ha aH-
TUHOLMLENTUBHbIE cucTeMbl (aroHucTbl D,-AodaMuHOBbIX
peLenTopoB, bnokatopbl rnytamatHbix NMDA-peuenTopos);
npoBefieHne NieuebHo-auarHocTUyeckux bnokag, (Hanpumep,
GnoKapbl 38e344aTOM0 FaHIMA NPY TPaBMATUYECKUX MieYe-
BbIX nneKconatusax nop Y3W-Haeuraumeid, puc. 4, 5), npoa-
NEHHON Per1oHanbHoi aHecTe3un (Ha NepUoA TUTpaLmMM [03
NEKAPCTBEHHBIX MPenapaTos).

Mpun coxpaHsioLiencs HeaPHEKTUBHOCTM KOHCepBaTUB-
Houn Tepanum HBEC B TeueHue 4—6 Hep, nocnie 06s3aTeNIbHOMO
KOHTPOJIbHOTO MHCTPYMEHTaNbHOro 06cnefoBaHus, BKIIKO-
yatowlero B cebs IHMI u Y3, cneayowmM 3tanom okasa-
HWA MOMOLLYM AIBNISIETCA OMEpaTMBHOE HEMpPOXMPYPruyecKoe
BMELLATENbCTBO Ha HEBpasbHbIX CTPYKTYpaX, SBASIOLLMXCS
MCTOYHWKaMM HEBPOMATUYECKOW DONW: HEBPOAW3 HepBOB
W CNNETEHUN C LESIbI0 YCTPAHEHUS! NepUHEBPANbHOMO pyb-
LL0BO-CMaeYHOro npouecca, ucceyeHne cHopMMpoBaBLUMXCS
BOKOBbIX MW BHYTPUCTBOJBHBIX HEBPOM, YAaneHWe paHee
He Bepu(dULMPOBaHHBIX MHTPaHEBpPasbHO UMW NapaHeBpaib-
HO pacmnosioXeHHbIX MHOPOAHbBIX TeN (paHALMX CHapsLOB),
KOCTHbIX OTJIOMKOB (pHuC. 6).




OPTHATIBHBIE MCCTTE [IOBAHMA

Tom 42, N 4, 2023

V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

Tabnuua 2. Kputepun apMaKkopesUCTEHTHOCTM HEBPONaTUYecKoi 6onu

1. JlomkHa BbiTb NpeanpuHATa NOMbITKa NeYeHus GosIeBOro CMHAPOMA Mo KpaliHelt Mepe YeTbipbMs MpenapataMu C [0Ka3aHHoN

3 dEeKTUBHOCTBLIO NpK HeBpONaTUYECKon bosu.

2. TponomKMUTENbHOCTb JIeYeHNA KaXbIM U3 3TUX MpenapatoB Ao/bKHa bbiTb He MeHee 3 Mec 160 [0 Tex Nop, NoKa noboyHble
3G deKTbl He NOMeLLatoT NpueMy NpenapaTa B afieKBaTHO! fo3e.

3. HecMoTps Ha NeyeHue, MHTEHCMBHOCTb 60 CHUaeTcs He Bonblue yeM Ha 30 % wunu ocTaetcs Ha ypoBHe 5 6annos no 10-6annb-
Hoit BALL w/unu npofomKuTeNbHO TeKyLLMA 6ONEeBOM CMHAPOM NPUBOAMT K CYLLECTBEHHOMY YXYALUEHMIO KA4ecTBa KM3HN.

Takum obpa3oM, noaxon, K onpeseneHnio hapMakopesu-
CTEHTHOCTY B 0THOLIeHuu naumeHToB ¢ HBC TpaBMaTuyeckoro
reHesa 0T/IMYAETCA 0T MeXAYHapOAHbIX [enbduiickux Kpu-
TepueB (Tabn. 2) cokpalleHeM MMHUMYM B [iBa pa3sa nepu-
0/a KOHCepBaTUBHOIO nevenus [15].

Taroke y naumenToB ¢ HBC TpaBMaTyecKoro reHesa oTiu-
YaloTCS NOKa3aHWs, CPOKM NPOBELEHUA W BULbI ONEPATUBHBIX
BMeLLaTesbCTB. B 0CHOBHOM OHM HanpaB/eHbI Ha yCTpaHeHWe
Mopdoiormyeckoro cybcTpara, BbICTYMalLLEro TpUrrepom
HeBponaTuyeckoi 60K, a He Ha ycTpaHeHue, MOAYNALMIO
NpoBeAEHMS UMW BOCTIPUATUS BXOAALLEro adepeHTHOrO no-
TOKa CTPYKTYpaMu LieHTpanbHOW HEPBHOM CUCTEMBI (K TaKUM
onepaumaM TpagmumoHHo otHocaTces: DREZ-onepaumm, xpo-
HUYeCKas HelpocTUMYNALMA nepudepudeckux HepBOB U UX
NOJKOXHbIX BETBEM, CMMHAMbHBIX KOPELLKOB, XpOHUYECKas
3NuaypanbHas CTUMYAALMSA CMIMHHOTO MO3ra, XpOHUYecKas
CTUMYNALMA TYOUHHBIX CTPYKTYP M MOTOPHOM KOpbI FOJI0B-
Horo Mo3ra [7]).

3akuitoyeHme. [oaxoAbl K OKa3aHuWIo CrieuuanusupoBaH-
HOM MeJMLMHCKOW MOMOLUM, NMPUMEHSIEMblE AN JleYeHUs
HeBpomaTMyecKoi 6omM y nocTpajaBlwMX B pesynbTaTe BO-
OPYXEHHbIX KOH(JIMKTOB, MOMYT OT/IMYATLCA OT WU3NIOXKEH-
HbIX B KJIMHUYECKUX peKoMeHaaumax no nedenuo HBEC,
pa3paboTaHHbIX NpeUMYLLECTBEHHO [AA JieYeHus Ninu
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AOMNOJIHUTENbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcUpoBaHWe AaHHOM pabo-
Tbl He NPOBOAKNOCH.

KoHdnuKkT unTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE §IB-
HbIX W MOTEHLMaMbHbIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C My-
OnMKaLmel HacTosLLLeN CTaTby.

3Tnyeckas aKcnepTMsa. ITMyecKas 3KCMepTM3a He NPOBOAYU-
nack.

Bknap aBTOpoB. Bce aBTOpbI BHECNM CYLUECTBEHHBIA BKNAZ
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ICHXOCOMATO3b!

B moHorpaduu n3noxxeHo cTaHOB/IEHHE

MpeJCTaBIeHUI O MCUXOBEreTaTUBHBIX PacCTPOMCTBAaX
U NICHUXO0COMaTo3aX, JaeTcs COBpeMeHHOe IOHUMaH1e
npo6iemsl. boblioe BHUMaHue yjensercs
coMaTtopopMHOM AUCHYHKIMHN BereTaTUBHOM
uepsHoii cucrembl (CIBHC). O6cyxaaeTcs
MaToreHes JJOHO30JI0TMYeCKUX N3MeHeHU I
371eKTpOH3HOIOTMTHECKOTO COCTOSIHHSI MUOKapa

y 6ombubpix CIBHC ¢ pakTopamu pucka ceppedHo-
cocyaucThIX 3a0601eBaHnil. KHMra npegHasHaueHa

BpadaM-TeparneBTaM, BpadaM oOlieill MPaKTHKH,

Cankr-Metepbypr
CneuAut

KapAHuoJjioraM, HEBpPOJIOTaM M BCEM CIIeUa/IMCTaM,

3aHnMaroitnmcst tedenriem 6opHbx CABHC.

ABTOPCKUN KONNEKTUB

Kpiokos Esrenuw Bnagumuposuy —
akafeMuk PAH, HOKTOp MeAMUMHCKMX HayK,
npodeccop, reHepa-neiTeHaHT MeAVULIMHCKOM CITyKObl,
HayanbHuKk OIBBOY BO «BoeHHo-MepuumHCKas

Bpay PO

Libiran Bacunuit Hukonaesuy —
LOKTOP MEANLIMHCKUX HayK,
npodeccop, 3aBefytoLLni Kadeapoi
naTooruyecKoit Gusmonorum
OrbB0OY BO «BoeHHo-MeamumHCKas
akapemus uM. C.M. Kuposa» MO PO,
3aCNYKEHHHbIA fesTenb Hayku PO

akagemust uM. CM. Kupoa» MO PO, 3acnymeHHbIN

JliotoB Bnagummp BukTtopoBuy —
[LLOKTOP MeANLIMHCKUX HayK,
npocdeccop, 3aMecTUTeNb HavanbHuKa
Mo BOEHHO-NONUTUYECKON paboTe
OrbB0OY BO «BoeHHo-MeauLmHCKas
akapemus uM. C.M. Kuposa» MO PO,
3acnyKeHHbIl Bpay PO

Ecuna Enena HpbeBHa — [0KTOP MeAMUMHCKUX
HayK, npodeccop Kadeapbl NOSMKIMHUYECKON Tepanm
Orb0Y BO «BIMY um. H.H. bypaeHko» M3 PO,
TNMaBHbII BHELUTATHIA CMIELMANUCT-repuaTp AenapTa-
MeHTa 34paBooxpaHeHnsi BopoHeKcKoii obnactu

Mm3arynnun Tarup Padaunosuy —
[LOKTOP MeANLIMHCKIX HayK, npodeccop
Kadeapbl 06LLeit nevxosorum balwukupekoro
rOCYLAPCTBEHHOMO YHUBEPCHUTETA, IMaBHbIiA
Bpau [BY3 Pb «PecnybnmnkaHckas knuHudeckas
nevxMaTpryeckan 6obHMLa, raBHbIN
BHELLTaTHbII cneupanmcT-neuxuatp M3
Pecnybnuku batukopTocTaH
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3nuaemMuonorusa 60am npu NO3BOHOYHO-CMMHHOMO3rOBOM

TpaBMe

A.®. Msonrun', A.C. Masyp?, U.B. JiuteuHenko®, H.B. Lipiran®, T.10. Asceiiuesa’, B.A. fikosnesa®

! HalmoHanbHbli MeVLIMHCKAIA UCCIe0BaTENbCKMIA LIEHTP BbICOKUX MEIMULIMHCKIX TeXHONOMMA — LIeHTpanbHbIA BOBHHBINA KIMHUYECKUIA FOCUTab
uM. A.A. BuwHeBckoro, Mockea, Poccus;

2 HayuHblit LieHTp HeBponorim, Mocksa, Poccus;
% BoeHHo-MeaMUMHCKas aKanemus, CaHkT-TeTepbypr, Poccus

AHHOTALMSA

BeepeHue. boneBoii CMHAPOM MpW NO3BOHOYHO-CMMHHOMO3MOBOM TpaBMe, ABNSIOLLMIACS NO CBOEW NPUPOLE OLHUAM U3 Ca-
MbIX TSXKEMbIX U U3HYPUTENBHBIX COCTOAHUIA, MOXET NMPUBECTM K YXYLLIEHUIO KA4eCTBa W3HM, AENPECCUM, HApYLLEHUSM CHa
W, KaK CNeACTBUE, CHUKEHMWIO pe3ynbTaToB peabunmTaLmMoHHOro fieyeHus. B aaHHol ctatbe byayT npeacTaBieHbl aNMAeMUo-
Noruyeckue AaHHble 60ieBOro CMHAPOMA MPM MO3BOHOYHO-CMIMHHOMO3I0BOM TPaBMe.

Lenb. N3yuntb cTpyKTypy U 0cobeHHOCTM 60eBOro CMHAPOMA Y MALMEHTOB C MO3BOHOYHO-CMMHHOMO3MOBO TPaBMOM.
Matepuanbl 1 Metoabl. [poaHanu3vpoBaHbl KIIMHUYECKWE [aHHble Ha BbIBOpKe MauueHToB C 60NeBbIM CMHAPOMOM
Npy1 NO3BOHOYHO-CMMHHOMO3rOBOM TPaBMe KonMYecTBOM 75 Yenosek. [pynna uccneoBaHus Obina npeactaBneHa nauueH-
TaMW MYXCKOro nona, CpefHuiA BO3pacT KOTOpbIX cocTaBui 36 JeT, NPOXOLALMX KYpC CTaLMOHApHOro fleyeHns Ha base
OIBY «HaumoHanbHbIA MeAMLMHCKMIA UCCNEeS0BaTENIbCKUI LIEHTP BBICOKMX MEAMLIMHCKUX TeXHONorin — LleHTparbHbIi Bo-
€HHBI/ KNMHUYeCKmiA rocnutanb uM. A.A. BuwHeBckoro» MuHuctepctea 0bopoHsl Poccuiickon ®epepaumun. AHanus bonesoro
CMHIPOMa Y [LaHHOW KOropThl NPOBOAMIICA CPa3y Mo 8§ nokasaTensM: HeBpOJOrMYECKUA YPOBEHb TPaBMb, NIOKann3auus 6o,
MHTEHCMBHOCTb 607U, MOTOPHbIA HEBPONOTUYECKUIA AePULNT, CTENEHb NOBPEXEHUS aHaTOMUYECKOM LIeIOCTHOCTM CMIUHHOMO
MO3ra, HalnyMe HEBPOMATMYECKOr0 KOMMOHEHTA, TN H0NIEBOr0 CUHAPOMA U XapaKTepHble LecKpunTopbl bonu.
Pe3ynbtatbl. CornacHo pesynbTataM Hallero UCCNefoBaHus, yUUTbIBas KNaccubUKaLmio 60am npy No3BOHOYHO-CIMHHOMO3-
rOBOM TpaBMe, NPeAnoXKeHHY MeXayHapoAHLIM KOHCEHCYCOM KIMHULMCTOB M UCCNIe0BaTeNei, pacnpocTpaHeHHOCTb pas-
NM4HBIX TMMOB 60N cpeam uccnedyemoi rpynnbl Bbina npefcraBneHa credytowm obpasoM: HeBponatuyeckas — 64 %;
HoumuenTuBHasa — 32;, oucyHKumoHanbHas — 4 %. pu aHanu3e pasnnyHbIX MOATMINOB HEBPONATUYECKOW 60NN BbISCHM-
nocb, YTO AOMUHMpOBana bonb HUXe YpoBHSA TpaBMbl — 72 %.

3aksioueHmne. Hanbonee pacnpocTpaHeHHbIM W TPYLHOKYNMPYEMbIM BapuaHTOM B CTPYKType HoneBoro cuHApoMa y nauueH-
TOB C NO3BOHOYHO-CMMHHOMO3TOBOM TPaBMOIA ABNAETCSA HEBPONATUYECKas 00Jb.

KnioueBble cnoBa: 60/b; 60N1b Ha ypoBHE TpaBMbl; 60/b HUXE YPOBHSA TpaBMbl; AeCKPUNTOpbI 601M; HeBponaTUyeckas
60/1b; N03BOHOYHO-CMIMHHOMO3r0BasA TPaBMa; ANUAEMMOSIOTHUS.
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Epidemiology of pain in spinal cord injury
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ABSTRACT

BACKGROUND: The original Pain syndrome in spinal cord injury, which by its nature is one of the most severe and debilitating
conditions, can lead to a deterioration in the quality of life, depression, sleep disorders and, as a consequence, a decrease in
the results of rehabilitation treatment. This article will present epidemiological data of pain syndrome in spinal cord injury.
AIM: To study the structure and features of pain syndrome in patients with spinal cord injury.

MATERIALS AND METHODS: The clinical data on a sample of patients with pain syndrome in spinal cord injury are ana-
lyzed (n =75). The study group was represented by male patients (100%), whose average age was 36 years, undergoing
inpatient treatment on the basis of the National Medical Research Center for High Medical Technologies — A.A. Vishnevsky
Central Military Clinical Hospital, Ministry of Defense, Russia. The analysis of pain syndrome in this cohort was carried out on
8 indicators at once: neurological level of injury, localization of pain, intensity of pain, motor neurological deficit, degree of
damage to the anatomical integrity of the spinal cord, the presence of a neuropathic component, the type of pain syndrome and
characteristic pain descriptors.

RESULTS: According to the classification of pain in spinal cord injury, proposed by an international consensus of clinicians and
researchers, the prevalence of various types of pain among the study group was presented as follows: neuropathic — 64%,
nociceptive — 32, dysfunctional — 4%. Analyzing various subtypes of neuropathic pain, pain below the injury level domi-
nated — 72%.

CONCLUSION: The most common and difficult to stop variant in the structure of pain syndrome in patients with spinal cord
injury is neuropathic pain.

Keywords: epidemiology; neuropathic pain; pain; pain at the injury level; pain below the injury level; pain descriptors;
spinal cord injury.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

Bonb 3BonouUMOHHO npefcTaBnseT coboit 3aWUTHYIO
peaKumio, curHanmampyrowyto 06 onacHoctu. B 1979 r. Ha
3acefaHuM aKcnepToB MexayHapoAHoW accoumaumm no ms-
yyeHuto 6oam (IASP) npuHsaTo onpeaenenue: «bonb — 310
HErNpUATHOE CEHCOPHOE M 3MOLMOHANbHOE MEpEeXMBaHUE,
CBA3aHHOE C [EMCTBUTENbHBIM UK BO3MOXHBIM MOBPEXe-
HWEM TKaHeil W ONUCbIBAaEMOE B TEPMMHAX TaKOT0 NOBPEX-
LeHns», KoTopoe Ha npoTsxkeHumn bonee 30 neT octaBanoch
OCHOBHBIM.

B 2009 r. B JTonzoHe 6bin cobpaH MexayHapoaHbIi KOH-
CEHCYC KITMHULMCTOB W UCCriefoBaTenNeii ans co3naHus eau-
HoM KnaccuduKaumm 601 Npy NO3BOHOYHO-CNMHHOMO3r0BOVA
Tpaeme (MICMT). Mocne KoppeKTUPOBKYM CO CTOPOHbI BEAYLLMX
OpraHu3aLui, a UMeHHo AMEepUKaHCKOM accoumaLmu TpaBM
no3BoHoYHuKa (ASIA), AMepuKaHckoro obuiecta bonu,
IASP, MexpayHaposHoro obuiectBa cnuHHoro mMo3ra (ISCoS)
1 AKagemMuu CneumanucToB No TpaBMaM CMMHHOMO MO3ra,
Bbin NpeficTaBAEH OKOHYATENbHBIA BapUaHT KnaccubuKaumm-
onpocHuka 6onm npu MNCMT [1, 2]. BaxHon 0cobeHHOCTbIO
[aHHON KNnaccuuKaumv ABNIAETCA BbIAENeHUe ABYX MOATU-
MoB HeviponaTtnyeckomn bonm: 6onb Ha YpoBHe TpaBMbl 1 6onb
HUKE YPOBHS TPaBMbl.

OyHaameHTanbHble UCCNELOBaHUA N0 M3y4eHuo 6o
MPOAOKANNCH, W YYUTLIBASA NOSBIEHWE HOBBIX AaHHbIX, allb-
rofioru no BCeMy MUPY NPULLAK K BbIBOAY 0 HeobxoamMmocTy
nepecMotpa onpeaenenusa 6onn. B sHeape 2020 r. Konnek-
TMBOM 3KcnepToB IASP 6bino NpuHATO peLueHne 06 n3MeHe-
HUM HOPMYNIMPOBKU Ha «HEMPUATHOE CEHCOPHOE M 3MOLMO-
Ha/lbHOe MepeXuBaHWe, CBA3aHHOE C LeNCTBUTESbHBIM UK
BO3MOXHBIM MOBPEXAEHUEM TKAHEN UM CXOXEE C TaKOBbIM
nepexwvBaHuem» [3].

3a nocnepHue 10 neT oTMeyaeTcA TeHAEHUMSA K yBe-
JIMYEHMIO YacTOTbl BCTPEYAEMOCTM TPaBM MO3BOHOYHMKA
W CMIMHHOMO MO3ra, pacnpoCTPaHeHHOCTb KOTOPbIX BO BCEM
Mupe exerofHo Bapbupyet ot 238000 o 332000 [4-6].
Kak B paHHeM, TaK 1 B oTcpodeHHoM nepuoge NCMT nauu-
€HT CTaJIKMBAETCA C TaKUMW Haubosiee YacTo BCTPeYaloLLm-
MUCS BTOPUYHBIMU OCIOXKHEHUAMY, KaK NPOMEXHU, UHDEK-
LM MOYeBbIBOAALMX NyTel, bonb U cnactuuHoctb [7-9].
XpoHuueckuii 601eBOi CUHAPOM, ABNAIOLLMIACA N0 CBOEN NpK-
POAE OJHUM U3 CaMbIX TSKENbIX U U3HYPUTEBHBIX COCTOSHUN,
MOXKET NPUBECTY K YXYALIEHMI0 Ka4ecTBa XMW3HU, flenpeccum,
HapyLIEHMAM CHa M Kak pe3ymbTaT CHUXEHWUK pe3ynbTaToB
peabunutaumonHoro neyenuns [10]. YuntbiBas akTyanbHoCTb
[aHHON NpobneMmbl, CneumanncTbl U3 pasHbIX CTpaH CO3Aa-
Ba/iW pasnMyHble CUCTEMBI KaccUdUKaLMI, HanpaBieHHbIX
Ha cucTeMaTU3aLMI0 JaHHbIX ANs fanbHewero nojbopa
cneunduUyecKon Tepanuu nauueHTaM, nepeHeciumm [CMT.
OTcyTCTBME €AMHOM CTPYKTYPUPOBAHHOM KnaccuuKauum
W OMarHOCTUYECKUX KPUTEPUEB MPUMBENO K LUMPOKOMY pas-
Bpocy 3HaueHui pacnpocTPaHEHHOCTM pa3HbIX TUMOB bosu.
HanpuMmep, oueHka obLuen pacnpoctpaHeHHocTn 6oam no-
cne MCMT BapbupyeT B ananasoHe ot 25 po 96 % [11],
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noKasaTenu pacnpocTpaHeHHOCTH BuCLiepanbHoM 6oam oue-
HWBalOTCA B AMana3oHe oT 5 8o 34 % [12], B To BpeMs KaK
pacnpocTpaHeHHOCTb HEBPOMATUYECKOM G0N HUMKE YPOBHS
TpaBMbl OLeHMBaeTcA B auanasoHe ot 14 no 40 % [13].

Llene uccnedogaHus: U3y4nTb CTPYKTYpPY U 0COBEHHOCTM
bonesoro cuHapoMa y naumeHTos ¢ [ICMT.

MATEPUAJIbl U METO/bI

Ha 6ase OI'BY «HaumoHanbHbIM MeaULIMHCKWIA UcCnefoBa-
TeNbCKUN LIEHTP BbICOKMX MeAMLIMHCKUX TexHonoruii — LieHT-
panbHblii BOEHHBIA KIMHUYECKMIA rocnuTanb uMenn A.A. Buw-
HeBCKoro» MuHucTepcTBa 060poHbl Poccuitckoit ®eaepaumn
(r. KpacHoropck) obcnenoBaHbl naumeHTsl ¢ NICMT (n=75).
[pynna uccnefoBaHus Obina MpeAcTaBfeHa NauMeHTaMu
Myckoro nona (100 %), cpeHWiA BO3pacT KOTOPbIX COCTaBMNT
36 net. BceM yyacTHMKaM uccnefoBaHus Bbiiv NpoBeLeHbI:
cbop »anob u faHHbIX aHamMHe3a, NoAPOBHBIN KITMHUYECKMiA
0CMOTP C WUCCNe[0BaHNEM HEBPOAOTUYECKOro CTaTyca, ncu-
XOMETPUYECKOE TeCTUpOBaHMe (rocnuTabHas LUKana TpeBoru
u penpeccun (HADS)), amarHocTuyecKas OLeHKa HeBpomaTu-
YeCKOro KOMMoHeHTa 6011eBOro CUHAPOMa (aMarHocTMYecKue
onpocHukn DN4, Pain Detect), oLeHKa BblpaXKeHHOCTM Bosn
(BM3yanbHas aHanorosas Wkana donm (BALLY)) 1 oLeHKa noKa-
3aTenied M pe3ynbTaToB BbIMOSHEHHBIX 1abopaTOPHO-UHCTPY-
MEHTasbHbIX MeTOL0B MCCNeAoBaHus. AHanu3 pacnpoctpa-
HEeHHoCTU U ocobeHHocTel 601eBOro CMHApOMa NPOBOAMICS
cpa3y no 8 mokasaTensiM: HEBPONOrMYECKMIA YPOBEHb TpaB-
Mbl, IOKann3auua 6onm (yunTbiBas aHaToMMyecKylo obnactb
WUAM M0 OTHOLLIEHWHO K YPOBHIO TPaBMbl), MHTEHCUBHOCTb Hosu
(no BALL), MOTOpHbIN HEBPONOTMYECKUIn AedULMNT, CTeneHb
MOBPEXAEHNS aHATOMUYECKOMN LIENIOCTHOCTU CMMHHOTO MO3-
ra npu MCMT (no wkane ASIA), Hanuuue HeBPOMATUYECKOTO
KomnoHeHTa (no DN4 u Pain Detect), Tun 6onesoro cuHapoma
W XapaKTepHble AecKpUnTopbl 6omu.

PE3YJIbTATbI U OBCYXXAEHUE

CornacHo pe3ynbTaTaM HaLLEero Uccief0BaHus, yYuTbIBast
Knaccudukaumio 6onm npu NMCMT, npeanoxeHHyto Mexay-
HApPOAHbLIM KOHCEHCYCOM KIIMHULMCTOB U UCCNeA0BaTeNei,
PacnpoCTPaHEHHOCTb Pa3fMYHbIX TUMOB BoniM cpeamn wc-
cieflyeMoii rpynnbl cOCTaBKna: HeBponatuyeckas — 64 %
(HMKe ypoBHS TpaBMbl — 72 %, Ha ypoBHE TpaBMbl —
19 %, ppyras (HeBponatuyeckas) bonb — 9 %); Houmuen-
TMBHas — 32; amcdyHKumoHanbHas — 4 %. Hambonbluas
yacToTa BCTpeyaeMocTu 6onm oTMevanach cpeay NaLveHToB
C TpaBMOW TPYAHOr0 W LUENHOTO OTAENOB (y4MTbIBas BbICO-
Kyl pacrnpoCTpaHeHHOCTb TPaBM [AaHHbIX OTLE/0B M03BO-
HOYHMKA) C NPEeNUMYLLECTBEHHO FOKaNM3aLmMen B CMHE i
HWXKHUX KOHEYHOCTSAX, @ B HEBPOOrMYECKOM CTaTyce Ha-
bnioaanca napa/Tetpanapes. AHanusupys 6oneBoi CMHAPOM
y naupeHToB ¢ [1ICMT, bbinn 3aduKcMpoBaHbl onpeaeneH-
Hble 0c0beHHOCTH: 6osibLUe MONOBUHBI NALMEHTOB CO0BLLM-
Nn 0 BblpakeHHoW b6onu (no wkane BALL bonee 7 bannos);
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yalLie Bcero 6osb UMena BoSIHO0BPa3HbIN XapaKTep TeueHus,
KoTopblii o Lwkane Pain Detect MoxHO b0 onucaThb Kak
«npucTynbl 6onn, conpoBoxaatoLwmecs bonesbiMM oOLLyLLe-
HUAMK B MPOMEXKYTKAX MEXAY HUMU»; OCHOBHbIE AECKpUN-
TOpbl 60M1EBOT0 CMHAPOMA: CTPENSIOLLWI, KOMOLLIWIA, KIYUWH,
peXxyLumi (tabn.).

Mo AaHHbIM pasnMuHbIX 3apybeHbIX MCCNes0BaHMIA, No-
Ka3aTenum pacnpoctpaHeHHocTn 6onm nocne [CMT BapbupyioT:
64 % B LLBeuw, 73 % B daHum, 77 % B Hupepnavpax v 80 %
B CoeauHenHbix LTtatax AMepuku [14—-17]. 3HaunTenbHbIi

Vol.42(4)2023

Russian Military Medical
Academy Reports

pa3bpoc B AaHHbIX, BeposiTHee BCero, 0bycnosneH pasnmy-
HbIMU [MarHOCTUYECKUMU MOLX0AAMU C MCMOJb30BaHUEM
OT/IMYAIOLLIMXCA KPUTEPUEB U LUKaN onpegeneHus bonu.
Burke D. et al. (2017) B cBoeM cucTEMATMYECKOM 0030pe
n MetaaHaimse 12 uccneposanuin ¢ yqactuem 1401 naum-
eHTa NpeSCTaBUAM [aHHble 0 PacnpoCTPaHEHHOCTU HeBpo-
natmyeckon 6onm nocne MNCMT, Kotopas 6e3 yyeta cTagum
TpaBMbl M YpOBHSA noBpexieHus coctaBuna 53 % [18].
Mpu paHxupoBaHun [CMT B 3aBMCUMOCTM OT BpEMEH-
HOM a3bl NOBPEXAEHUS CMIMHHOTO Mo3ra (ocTpas <6 Mec,

Tabnumua. XapakTepuctuka 6oam y naumenTos ¢ NICMT

lNoka3aTenu

| 3HayeHue

lpuMeyaHmne

HeBponoruyeckuit ypoBeHb TpaBMbl

Jlokanusauus bonu
(aHaToMuyeckme obnactu)

Jlokanusauums bonu
(MO OTHOLLIEHMIO K YPOBHIO TPaBMbI)

OueHka 6onm no wkane BALL
(cpepHee 3HayeHue)

OueHka 60nm (cornacHo uarHocTu-
YECKOMY OMPOCHMKY HeiponaTtnye-
cKou 6onu DN4)

OueHka bonu (cornacHo gMarHocTu-
yeckoMy onpocHuky Pain Detect)

MoTOpHbIiA HEBPONIOrUYECKMIA
nedbvumt

CTeneHb NOBPeKAeHNs aHaTOMMYe-
CKOM LIeNOCTHOCTM CMIMHHOTO MO3ra
npu MCMT (no wkane ASIA)

XapakTep boneBoro cMHapoMa
(Hanbonee yacTo BCTpeyaloLLmecs)

Tunbl 6onn

MenukameHTo3Hoe feyenme
(rpynnbl npenapato.)

rpyaHon — 56 %;
LweHbIn — 29 %;
MOSICHUYHO-KpecTLoBbIn — 15 %

Horn — 83 %;
cnuHa — 76 %;
pyku — 38 %

Ha ypoBHe TpaBMbl — 19 %;
HWXe YpoBHA TpaBMbl — 72 %

6,8 banna

y B0onbLIMHCTBA NauueHToB (64 %)
bl AMArHOCTUPOBAHbI NPU3HAKK
HeiiponaTuyeckon boam unm ee
KOMMOHEHTOB (M1 CMeLLaHHBIX
BoneBbIX CUHAPOMaX)

y 6onblKMHCTBA (64 %)
ObiN1 AMArHOCTMPOBaH HelponaTuye-
CKMIN KOMMOHEHT 6onn

Tetpanapes (nnerus) — 29 %;
napannerus — 56 %;
MoHonapes — 15 %

nosiHoe noBpexaeHne — 48 %;
HenosnHoe nospexaeHne — 52 %

Komiowas — 53 %;
cTpenstowas — 68 %;
npuctynoobpasHas — 49 %;
Krydas — 26 %

Heliponatudeckas — 64 %;
HoumuenTuBHasa — 32 %;
AncdyHKUMOHanbHas — 4 %

aHTUAenpeccaHTbl (TPULMKIMYECKHE,
CeNeKTUBHbIE MHTMBUTOpBI 0BpaT-
HOro 3axBaTa CepOTOHMHA W Hopa-
OPEHasMHa); aHTUKOHBYJIbCAHTBI;
HecTepouaHbIe NpoTUBOBOCTA/IN-
TesbHble npenaparbl

Hanbonee pacnpocTpaHeHHble aHaToMKU4eckue obracTy,
DONBLUMHCTBO NALMEHTOB OTMEYaNM HECKOJbKO
obnacteit ¢ bonieBbIMM oLLyLLeHMAMM (2 1 Bonee)

©0sIbLLE MONIOBUHBI NaLMEHTOB CO0BLLANM 0 CUIbHON
oonm (ot 7 po 10 6annos no BALL)

oLUyLLeHNe HoKeHns — 76 %; owyLleHue yaapa To-
KoM — 67 %; oLLyLieHre non3aHus Mypatiek — 72 %;
oHeMeHne — 88 %

Hauboniee yacTo BCTpeYaloLLMIACA XapaKkTep bomu:
«npUcTynbl 601K, CONpoBOXKAAtLLMecs boneBbIMK
OLLYLLIEHNSIMM B MPOMEXKYTKaxX Mexay HuMu» — 57 %;
«HenpepbIBHas 60s1b C NeproanyecKuMm
npuctynamm» — 31 %
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XPOHMYECKast >6 MeC), a TaKKe HeBponaTU4ecKoi 6oam Ha ypoB-
He TPaBMbl U HYKe OblM NONyYeHbI CrieaytoLLMe PesybTaThl:

+ B TpeX MCCNeAoBaHUsX C yyacTueM 142 nauueHToB
obLas pacnpocTpaHeHHOCTb HEBpoONaTU4ecKoi 6o
B ocTpyto a3y [ICMT coctasuna 52 %;

* B [eBATU UCCNef0BaHMsX C yyacTneM 1259 naumneHToB
obLLas pacnpocTpaHeHHOCTb HEBpOMATUYECKOH 6o
B XpoHuueckyto a3y MCMT coctaeuna 56 %;

B [1eBATW uUccnefoBaHuax ¢ yyactneM 1141 nauuenTa
06LL1as pacnpocTpaHeHHOCTb HeBponaTUyecKon 6onu
Ha ypoBHe TpaBMbl cocTaBuna 19 %, Huxe ypoBHS
TpaBMbl — 27 %;

B TpexX uccneaoBaHusx octpoit dasbl NICMT ¢ yyactneM
188 naumeHToB 06L4as pacnpocTpaHEHHOCTb HEBPO-
naTuyecKoli 6onm Ha ypoBHe TpaBMbl cocTaBuna 27 %,
HWXe ypoBHs TpasMbl — 20 %;

+ B lWwectv u3 953 nccnenoBaHUN XpOHUYECKOW (asbl
MCMT, obbefunHeHHbIX Ha YpOBHE TPaBMbI, pacnpo-
CTpaHeHHOCTb HeBponaTWyeckoil 6omm cocTaBuna
13 %, Huxe ypoBHs TpaBMbl — 27 %.

B Tpex uccnepoBaHMsx € yyactmeMm 366 naumeHToB
npeAcTaBneHa oblyas pacnpocTpaHeHHOCTb HeBponaTuye-
CKOM 60K B 3aBUCUMOCTM OT MOTOPHOMO HEBPONOTUYECKO-
ro neduumta; Tak, npy napannerMm oHa coctasuna 46 %.
B Tex e Tpex uccnenoBaHusx ¢ yyactveM 221 nauueHta
obLlas pacnpocTpaHEHHOCTb HeBpOMaTUYecKoi 6onan npu
TeTpanneruu coctasuna 52 %.

HepnasHo 3aBeplueHHoe uccnepoBavue Hunt C. et al.,
B KOTOPOM 0000LLeHbl AaHHbIe 3a nepuog ¢ 1980 no 2019 r.,
NPOAEMOHCTPUPOBANo creaytoLme pe3ynbTarsl. 06was pac-
MPOCTPaHEHHOCTb XpoHuyeckon 6oam npu NMCMT coctaBuna
68 %. PacnpocTpaHeHHOCTb HeBponaTUYecKon 6onmn fomu-
HWpOBana Haf ApyruMu TUNaMM 1 noaTunamu 6oam u co-
ctaBuna 58 %. 06Lasn pacnpocTpaHEHHOCTb HOLMLLEMTMBHOM
6onm, a MeHHO ABYX CaMblX YacTblX MOATUMOB (CKeneTHo-
MBILLEYHOW W BUCLiepanbHoi bonn), coctaBuna 56 n 20 %
cooTBeTcTBeHHO [19].

Mpu aHanu3e Bompoca B3aMMOCBSA3M YPOBHA W BMAA
TPaBMaTU4ECKOr0 MOpaXKEHUs! CMMHHOTO MO3ra C Bblpa-
JKEHHOCTbI0 00NIEBOT0 CMHAPOM@ MHOMOYUCNIEHHbIE WC-
CNnefoBaHUsA He NpOAEMOHCTPUPOBANM 3HAUMMOW B3au-
MOCBA3M Mexay BblbpaHHbIMW napameTpamu. [lpu 3ToMm
y naumeHToB ¢ NICMT Ha ypoBHe NoSICHUYHO-KPeCTLOBOro 0T-
[eJ1a N03BOHOYHMKA oTMeyarcs bonee BbipaxeHHbIi 6oneBoii
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CMHAPOM C NMpeobnafaHneM HeBPONaTUYECKOr0 KOMMOHEHTA
6onm [20].

Bresnahan J.J. et al. (2022) BbisiBUAK, YTO CTEMeHb Mo-
BPEX/EHUS aHAaTOMMYECKOW LieIOCTHOCTU CMIMHHOIO Mo3ra
npu MICMT ob6paTHO nponopLyoHantHO KOppenmpyeT co cTe-
MeHbI0 HeBPOMaTUYECKO 601 — NaLMeHTbI C MOJHBIM Mo-
BpexaeHneM no wkane ASIA nmenm bonee HU3KUIA cpeHWiA
Gann BblpaXeHHOCTH 60N MO CPaBHEHWIO C TEMMW NaLeH-
Tamy, Y KOTOpbIX LUarHOCTUPOBANOCh HEMOSIHOE NOBpEXe-
Hue [21].

Takum obpasoM, monyyeHHble HaMW [aHHble KOppemnu-
PYHKT C pe3ynbTaTaMu OCHOBHBIX KPYMHBIX MeXAYHapOAHbIX
“ccnefoBaHUi B 0bnactv anugemuonorumn 6onm cpeam nauu-
eHToB ¢ [ICMT ¢ y4eTOM KOPPEKTUPOBKM HA YMCIEHHYIO Bbl-
Bopky naumeHToB. [paBubHasA MHTEpPNpeTaLys BbiSBNEHHO
LEeTepMUHaHTLI 60NM MrpaeT peLuatoLLyto posib B noabope on-
TUMarbHOro anroputMa 3pAeKTUBHOMO (hapMaKonoryecKo-
ro BO3ZENCTBMA M CNOCOBCTBYET YAYHLLEHUIO KIIMHUYECKUX
UCXOA0B, YTO ABNSETCA MPUOPUTETHON 3afauelt y Bpayen,
3aHMMAIOLLMXCA JIeYeHUeM AaHHOW NaTooruu.

3AKJIOYEHUE

CrpykTypa bonesoro cuHapoMa npu [ICMT HeoaHOpOAHa,
Hanbonee pacnpocTpaHeHHbIM BapUaHTOM SIBNIAETCA HEBpO-
natmyeckas 60sib, Yalle «HUXE YPOBHS TPaBMbl», YTO He-
06X0AMMO yunTbIBaTb BpayaM Ha pasHblX 3Tanax OKasaHus
MeOMLMHCKOM momowm. Lenblo 6yaoywmx wccnepoBaHuii
CTaHeT MOWUCK ONMTUMANIbHOT0 MeAMKaMEeHTO3HOT0 MOAX0[a,
HanpaBJIeHHOro Ha pasfinyHble NOATUMbI 60NK, YTO NOKMTCS
B OCHOBY NMEPCOHaNWU3UPOBaHHON MeAULIMHBI.

AONOJIHUTENBbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOCH.

KoHdnukT uHTepecoB. ABTopbl AeKnapupylT OTCYTCTBUE
AIBHBIX M MOTEHUMANbHbIX KOH(MJMKTOB MHTEPECOB, CBSA3aHHBIX
¢ nybnmKaLumen HacTosLLEN CTaTby.

3JTnyeckas akcnepTusa. lposesieHue UccneoBaHus ofobpe-
HO JIOKa/IbHbIM 3TUYECKUM KOMMUTETOM.

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBINA BKIAL
B MpOBefieHWe WCCNef0BaHNA M MOATOTOBKY CTaTbW, MPOYM
1 0800punn GuHanbHYK Bepcuio nepes, nybnuKaumen.
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Mapuna IOpbeBHa
TuxopeeBa —
KaHAUAQT
OGUOAOTMYECKHX HayK,
AOLIEHT KadeApEl
re000TaHUKHI

U DKOAOTHH pacTeHHUH
Cankr-ITeTepOyprckoro
TOCYAAPCTBEHHOTO
YHUBEpCHUTETa

M.IO. Tuxoneesa

CAHKT-TIETEPBYPT
[JTASBAMU TEOBOTAHHMKA
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Kuura pacckasblBaeT O 3eAeHBIX HacakpeHusx CaHKT-
[TetepOypra, 00 uctopuu ux GOPMUPOBAHUSA, O BAUSHUN HEIIPOCTHIX
VCAOBUM MeTallOAKCa Ha pacTUTeAbHBle coobilecTBa. OHa Aaer
IIpeACTaBAEHUEe O CO3AAHUU U COBPeMEHHOM COCTOSHUU HEKOTOPBIX
CAAOB U IIAPKOB Pa3HBIX palioHOB ropoaa. Paspenr «BboTanuueckun
OpMUTaXX»  IOCBAIleH  He  IIepeBpaM — U300pa3UTEAbHOrO
U  AEeKOPATUBHO-IPUKAGAHOTO  MCKYCCTBa, &  PaCTUTEABHBIM
MaTepuaraM M MOTHBAM, MOOYAUBIIMM K CO3AQHUIO IIEAEBPOB.
B HeMm BBl y3HaeTe O IIOPOAAX AEPEBLEB, U3 KOTOPBLIX CO3AABAACH
YHHK&ABHBIIZ IIapreT n MeﬁeAb, O DPACTUTEABHBIX KpPACHUTEAdX,
O PACTUTEABHOM CHMBOAWKE, O CAApaX M OpPaHXepesax JSUMHero
ABOpPIIa W O MHOroM ApyroMm. lMMeeTrcda ¥ aQHHOTHUPOBAHHBIN
cnnucok u3 128 AepeBpeB M KYCTAPHUKOB, NIPOU3PACTAIOIIUX BO
ABOpax, napkax um Ha yaunax CakrT-IlerepOypra, o OpMAEHHBIN
B BUAe TaOamnbl. OHa BKAIOYAET OIMCAHUSI OCOOEHHOCTEM BHAOB,
MIO3BOASIIOIINX Ad’Ke HEONBITHOMY OOTAaHUKY CIPABUTLCI C UX
OIIPEAEAEHUEM.

Kuura HamucaHa >KUBBIM SI3BIKOM M paccudTaHa Ha CTYAEHTOB
U ILIKOABHUKOB, IIpelloAaBaTeAedl U 3KCKYPCOBOAOB — BCeX, KOMY
HeOe3pasauveH npekpacHb CankT-IleTepOypr.
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MeauuMHCcKHUe U couuanbHbie NocnaescTBuUs
CUHAPOMa CNYTAHHOCTU CO3HaHUA, pa3BUBLUErocsa

B OCTPOM nepuoae uUleMU4yeCcKoro UHCyJibTa
t0.B. Xnbictos, H.B. Lbiran, C.B. KonomeHues, E.C. Kypacos, M.M. OaunHak, W.B. JInTBuHeHKo

BoeHHo-MeauunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALUMA

Llenb. MpoBecTy OLEHKY AMHAMUKM KOTHUTUBHBIX BYHKLWIA Y NaLMEHTOB, Y KOTOPbIX OCTPbIA NepUo, ULLIEMUYECKOT0 MHCYNbTa
COMPOBOXAANCA Pa3BUTUEM CUHAPOMA CMYTaHHOCTU CO3HAHMS, B CPABHEHWUM C NaLMEHTaMU, Y KOTOPLIX TOT }Ke Nepuog, He co-
NPOBOXAAsNCA Pa3BUTMEM 3TOFO CUHAPOMA. M3yunTb BAMSIHUE KIMHUYECKUX 0CODEHHOCTEN CUHAPOMA CMYTaHHOCTU CO3HaHMs
Ha Pa3BUTME MOCTUHCYNbTHBIX KOTHUTMBHBIX HApYLLEHWUH, CMEPTHOCTb, Harpy3Ky Mo yXo4y 3a nauueHTaMu.

Marepuanbl U MeToabl. B uccnenoBaHuu npuHsm yyacte 99 naumeHToB, Y 55 U3 KOTOPBIX B OCTPOM NEPUOLE MHCYNbTa
Pa3BUNach BblpaeHHas CMYTaHHOCTb CO3HaHWA, a Y 44 NaLMEHTOB MLLEMUYECKUIA MHCYNbT HE OCTIOMHSNICA Pa3BUTMEM 3TOM0
cuHapoMa. pynnbl 66111 0AHOPOAHBI MO OCHOBHBIM 3TMONIOMMYECKMM MOKa3aTeNaM: NoJly, BO3pacTy, CTENeHU JOMHCYbTHbIX
KOTHUTWBHbIX HapyLUeHWiA. B xoae uccnesoBaHus NpoBefeHa OLEHKa BMMSHUSA pasBUTUSA CUHLPOMA CMYTaHHOCTW CO3HaHWS
Ha ucxop, 3aboneBaHus.

PesynbTatbl. CHAPOM CMYTaHHOCTM CO3HAHWUA, Pa3BUBLUMIACA B OCTPOM NEPUOLE MLLEMUYECKOTO MHCYNbTA, 3HAUMMO MOBbI-
LUIAET PUCK Pas3BUTUS UNN YCYTryDNEHNS UMEIOLLMXCA KOTHUTUBHBIX HapyLLEHUIA, CMEPTHOCTH, 3aBUCUMOCTb OT YX0[a U Harpys-
KY Ha JINL, YXaXKMBaIOLLMX 32 NaALMEHTOM.

3aksioyeHme. ABNAACh CePbe3HbIM OCNIOMKHEHMEM, CUHPOM CMYTAHHOCTM CO3HaHMA TpebyeT NpoBe/leHs MOHUTOPUHIA KO-
JIYECTBEHHBIX W KAYeCTBEHHbIX MOKa3aTeNeN YPOBHS CO3HAHWS B OCTPOM MEPUOLE MLLEMUYECKOTO MHCYNLTA, NMPOGUIAKTUKK
W, NPU BbISIBNEHWM, HE3aMe[INTENIbHON KOPPEKLIMM 3TOT0 CUHAPOMA.

KnioueBbie cnosa: p,enwpmﬁ; OEMEHLNS; ULLEMUYECKUIA WHCYNbT; KOTHATUBHbIE HapyLLeHUA; CUHAPOM CMYTAaHHOCTWN CO3HAHUS;
CMEPTHOCTb; YXOA.
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Medical and social consequences of confusion
syndrome that developed in the acute period

of ischemic stroke

Yuriy V. Khlystov, Nikolay V. Tsygan, Sergey V. Kolomentsev, Evgeny S. Kurasov,
Miroslav M. Odinak, Igor’ V. Litvinenko

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

AIM: To assess the dynamics of cognitive functions in patients in whom the acute period of ischemic stroke was accompanied
by the confusion syndrome, in comparison with patients in whom the acute period of stroke was not accompanied by the de-
velopment of confusion. To assess the impact of clinical features of confusion syndrome on the development of post-stroke
cognitive impairment, mortality, and patient care burden.

MATERIALS AND METHODS: The study involved 99 patients, 55 of whom developed severe confusion during the acute period
of stroke, and 44 patients whose ischemic stroke was not complicated by the development of confusion syndrome. The groups
were homogeneous in terms of the main etiological factors: age, degree of pre-stroke cognitive impairment. The study as-
sessed the impact of the development of confusional syndrome on the outcome.

RESULTS: Confusion syndrome that develops in the acute period of ischemic stroke significantly increases the risk of develop-
ing or worsening existing cognitive impairment, mortality, dependence on care, and the burden on caregivers.

CONCLUSION: Being a serious complication, confusion syndrome requires monitoring of qualitative and quantitative indica-
tors of consciousness in the acute period of ischemic stroke, prevention and, if detected, immediate correction of confusion
syndrome.

Keywords: cognition disorders; confusion syndrome; delirium; dementia; ischemic stroke; mortality; nurse.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

CWHIPOM CMYTaHHOCTW CO3HAHMS, Pa3BUBLUMIACS B OCTPOM
MepuozLe ULLIEMMYECKOTO MHCYNbTA, SIBMISETCA OCTATO4HO Ya-
CTbIM (N0 pasfMYHBIM UCTOYHMKAM BO3HUKaET ¢ YacToTon 10—
48 %) v BecbMa Cepbe3HbIM 0C/IOXKHEHWEM, NPEeNATCTBYOLMM
Hauany peabunutaumu, a TaKKe NMPUBOASALLMM K yBennde-
HWI0 CPOKOB NpebblBaHUs B CTaLMOHape, [LOMOHUTENbHOM
Harpy3Ke Ha NepcoHas, YXyALeHUo bYHKLMOHANBHOro pe-
3ynbTaTa, YBEIMYEHNUIO YacTOTbl OC/IOKHEHUIA U CMEPTHOCTM
[1-6].

MeTofbl [MarHOCTMKM cnyTaHHOCTM (wKanbl CAM,
CAM-ICU, 4-AT) pocTaTo4HO MPOCTbI U HALEHbI, MOrYT NpU-
MEHATBCA B PYTMHHON NpaKTUKe Bpadamu NtoObIX cneumanb-
HocTeir, @ CAM n CAM-ICU pocTynHbl ans Mcnonb3oBaHus
MOATOTOB/IEHHBIM CPEAHMM MeLULMHCKAM nepcoHanoM [7].
OnbIT OLIEHKM aKTyaneH Ans HEBPOOTUW He TOJTbKO NpY Anu-
TeNIbHbIX 6eCCO3HATENBHBIX COCTOAHMAX, HO W MPU UHCY/b-
Te [8].

WccnenoBaHus B faHHOM 061acTy 3a4acTyto choKycmpo-
BaHbl B OCHOBHOM Ha M3y4YeHWUW 3TMONOrMYeckux (aKTopoB,
BbILUEOMMUCAHHbIX MOCNeACTBUN U MeponpuATUAX MeauKa-
MEHTO3HOW KOppeKuuu, 06xoas CTOPOHOM BOMPOC U3YYeHMs
Harpy3ku Ha L, OCYLLECTBNSIIOLLMX yXO4 MOCe BbIMMCKU
3 craumnonapa [9, 10]. K ToMy e pe3ynbTaTbl UX HepeaKo
MPOTMBOPEYMBLI, @ AW3alH UCCNEeLOBaHUIA UMeET onpeae-
NeHHble npobenbl. B 4acTHOCTH, MMEIOTCA AaHHbIE 0 CBA3M
CMHAPOMA CMYTaHHOCTM CO3HaHMSI, Pa3BUBLLErOCS B OCTPOM
Nepuoje MLLIEMUYECKOr0 MHCYbTA, C MOCAeLYHLMM CHU-
JKEHWEM KOTHUTUBHBIX (DYHKLMIA, 04HAKO 3Ta CBA3b MU3y4eHa
HeJ0CTaTo4HO, NOCKOJIbKY B UCCNIe0BaHUAX He BCeraa yuu-
TbIBAlOTCA BO3PACT MALMEHTOB W BKNA[, JOMHCYNLTHBIX KOT-
HWUTMBHBIX HapyLLEHMI B ucxon, 3abonesanms [11, 12].

MATEPUAJIbl U METO/bI

B uccnenosanue bbinv BrIOYeHb 99 nauueHToB B BO3-
pacTe 0T 67 0 78 NeT ¢ UIEMMYECKUM UHCYNBTOM (MY3KUMH
n=63 (63,6 %), xeHwmH n =36 (36,4 %)), y 55 (My*umMH
N =33, XeHLWMH n = 22) U3 KOTOPbIX B OCTPOM MEPUOAE WH-
Cy/bTa pa3Buiach BbIPaXeHHas CMyTaHHOCTb CO3HaHUA (Mc-
cnepyeMas rpynna), a'y 44 (MyxumH n = 30, eHWwuH n = 14)
ULWEMUYECKUIA MHCYNBT HEe OCTOXHAMCSA Pa3BUTMEM 3TOrO
CMHApPOMa (KOHTPOMbHasA rpynna).

MaumeHTbl UccneflyeMoil M KOHTPOSbHOW Fpynn JOCToBep-
HO He pasnMyanuch No BO3PacTy U CTeNeHU NpeALLecTBOBaB-
LUMX KOFHUTUBHBIX HapyLleHun (p > 0,05).

BceM naumeHTaM NpoBOAMIM KIMHUKO-HEBPOJIOrU4ECKOE
obcnepoBaHme, BKTloYaBLLee cbop xanob, aHamHesa, uccne-
[,0BaHWe HEBPOJIOrMYECKOrO CTaTyca, KaYeCTBEHHYI0 OLIEHKY
CO3HaHWA, OLIEHKY KOTHUTUBHOIO CTaTyca, NCMXOMETPUYECKOe
nccnegoanme. OUEHKY KOTHUTMBHBIX (QYHKLMA NPOBOAUIN
rnocne oCTpeiiLLero nepuoja WHCynbTa Npy YCoBUU SCHOTO
CO3HaHMsA. CMHAPOM CMYTaHHOCTW CO3HAHWUA MarHoCTMpo-
Ba/iM C MOMOLLbI0 METOAA OLEHKM CMYTAaHHOCTW CO3HaHMS,
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BbIPAXKEHHOCTb M AWHAMUKY CMYTAaHHOCTW OLLeHWMBamM Mo
PeittuHrosoii wikane genupus [13-15].

Kputepuin BKOYEHUS B MCCNeayeMyto rpynmy — pas-
BUTME B OCTPOM NEPUOAE MHCYNbTa BblpaxeHHow (12 v bonee
bannoB no PeiTMHrOBOM LKane Aenvpus) CNyTaHHOCTU CO-
3HaHus, NPOAOKaBLUeliCA B TeyeHne bonee 24 u.

C Lenblo OLLEHKM KOTHUTUBHBIX (DYHKLMIA BCEM MaLMeHTaM
B Mpouecce rocnuTanmsaumm, a Takxke yepes 3, 6, 18 mec
nocne BLIMACKM NPOBOAMNIM HEMPONCUXOIOrMYECKoe Te-
CTMpOBaHWe, BK/KOYaBLUEE B CEDA KPaTKYI0 LUKay OLEHKM
MCUXMYECKOTO cTaTyca, baTapeto TeCTOB 1S OLLEHKM JT06HOM
OMCQYHKLMM, TECT PUCOBAHMA 4acoB M TECT 3anoMMHaHWA
natv cnos [16—19].

[Insi OLLeHKM KOTHUTUBHBIX HapyLUEHWI, NpeLLecTBOBaB-
LUMX MHCYNbTY, NPUMEHSNM aHKETY COCTOSHUS KOTHUTMBHBIX
(GYHKUWIA Y NOXKMIOr0 POACTBEHHUKA [N UCKIIIOYEHUS Tpe-
BOXHO-[1€MPECCUBHBIX PACCTPOACTB — FOCMUTANBbHYHO LKAy
Tpesoru u penpeccun [20, 21]. CreneHb obpeMeHeHus poa-
CTBEHHMKOB OLIEHMBANach C MOMOLLBIO LUKasbl HarpysKu Ha
MOMOLLIHUKA nauueHTa [22].

PE3YJIbTATbI U ObCYXXAEHUE

Mpy oLEHKe KOTHUTUBHOIO CTaTyca NaLMeHTOB Uccnenye-
MOW W KOHTPOJbHOW FPyNN B X0/ rocnuTann3aumm nosyyeHsl
crefyioLLme faHHble:

10 pe3ynbTaTaM KPaTKOM LUKasbl OLEHKW MCUXUYECKOro
cTaTyca B uccnegyemon rpynne — 22 [21; 25] 6anna,
B KOHTpOJIbHOM — 26 [25; 28] (p < 0,001);

* 10 pe3ynbTaTaM baTapeyu TeCTOB LIS OLLEHKM fI06HOM auc-
dyHKUMK B uccnepyemoii rpynne — 12 [12; 13] bannos,
B KOHTponbHoOi — 16 [15; 17] (p < 0,001);

+ 10 TECTy pUCOBaHUA YacoB B WUCCredyeMoii rpynne —
7 [6; 8] bannos, B KoHTponibHOW — 7 [7; 7], no Tecty
3anOMWHaHUS MATM CNOB B WUCClefyemoi rpynne —
7 [6; 8] bannos, B KOHTponbHOW — 8 [6; 9], cTatTUCTYECKM
3HaUYMMBIX Pa3nMuni He BbisBneHo (p > 0,05).

Mocne BbINMUCKU M3 CTaUMOHapa OLEHKY KOFHUTUBHbIX
(bYHKUMI npoBoamnn Yepes 3, 6 1 18 Mec.

PesynbTaThl OLEHKM MO KPaTKOM LUKane OLeHKU MCUXu-
yecKoro craryca:

* yYepes 3 Mec B uccneayemoii rpynne — 22 [20; 24] 6anna,
B KOHTpOJIbHOWM — 26 [25; 28];

+ yepes 6 Mec B uccnepyemoii rpynne — 21 [19; 23] 6ann,
B KOHTpONbHOW — 25 [24; 27];

+ yepe3 18 Mec B uccnepyemoii rpynne — 21[19; 23] bann,
B KOHTponbHo — 25 [23; 26].

PesynbTathl oLeHKY Mo baTapee TECTOB /1S OLLEHKM J106-
HOM AUCPYHKLMM:

* yepe3 3 Mec B Uccnepyemoii rpynne — 12 [11; 13] 6annos,
B KOHTpOsibHOW — 16 [15; 17];

yepe3 6 Mec B uccrieayemoii rpynne — 11[11; 12] 6annos,
B KOHTponbHoii — 15 [15; 16];

 yepes 18 Mec B uccnepyemoii rpynne — 10[10; 11] 6annos,
B KOHTponbHoi — 15 [14; 16].
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PesynbTaThl OLLEHKM N0 TECTY 3aMOMWUHaHWUA NATW CIOB:

+ Yepe3 3 Mec B uccnepyemoii rpynne — 6 [5; 7] bannos,

B KOHTposibHoW — 7 [5; 8];

+ yYepes 6 Mec B uccnepyemoii rpynne — 6 [5; 7] bannos,

B KOHTpOnbHoW — 7 [5; 8];

+ yepes 18 Mec B uccnepyemoii rpynne — 5 [4; 7] bannos,

B KOHTPOJbHOM — 6 [4; 7].

Pe3ynbTathl N0 TECTY PUCOBAHWSA YacoB:

+ Yepe3 3 Mec B uccnepyemoii rpynne — 6 [6; 7] bannos,

B KOHTpOnbHOW — 7 [5; 8];

+ Yepes 6 Mec B uccnepyemoii rpynne — 6 [5; 7] bannos,

B KOHTposibHoW — 7 [5; 8];

+ yepes 18 Mec B uccnepyemoii rpynne — 5 [5; 7] bannos,

B KOHTpOMbHOU — 6 [5; 71.

TakuM 06pa3oM, HeCMOTPS Ha OTCYTCTBME Pas3Nnynii
B CTEMEHU [AOMHCYNBTHBIX KOTHUTMBHBIX HapyLUEHWIA, No pe-
3ynbTaTaM KpaTKOW LUKanbl OLEHKM MCUXWYecKoro cratyca
1 6aTapen TeCTOB 191 OLEHKM NOBHON AMCHYHKLMM 3a BECb
nepuoz HabntoAeHUs KOrHUTUBHBINA BeduumT bbin bonee Bbl-
PaKeH Yy NaLMeHTOB C pa3BUBLLENCS B OCTPOM MepUoe UH-
CynbTa CNyTaHHOCTbO co3HaHmA (p < 0,05). 3HaUUMBbIX 0TK-
UMi No pe3ynbTaTaM TecTa 3anoMUHaHUA NATU CNOB U TeCTy
PUCOBaHMA YacoB 3a BECb Nepuof, HabMoAeHUs He NOJTyYeHO.

Mo WKane Harpysku Ha MOMOLLHWKA NaLMEHTa Yepes
3 Mec pesynbTaThl COCTaBUNM: B UCCNEAYEMON rpynne —
35 [30; 64] 6annos, B KoHTponbHOM — 33 [24; 38]. Yepes
6 mec B uccnepyemon rpynne — 41 [35; 67] bann, B KOHT-
ponbHoit — 35,5 [25; 43]. Yepes 18 Mec B uccneayemoii rpyn-
ne — 39 [34; 70] 6annoB, B KoHTponbHoM — 37,5 [27,5; 44].
Mpy aHanu3e pe3ynbTaToB OLEHKW LUKabl Harpysku Ha no-
MOLLHWKA MaLMeHTa BbISIBJIEHO, YTO HarpysKa B rpynne na-
LIMEHTOB CO CMYTaHHOCTbIO CO3HaHMA Oblna 3HauMMo Oonb-
e, 4eM B rpynne 6e3 Hee, yepes 3, 6 (p < 0,01) n 18 mec
(p < 0,05).

Mpy aHanu3e cMepTHOCTW 3a Nepuof HabnogeHus oT-
MeyeHo, YTO CMepTHOCTb B MUCCNedyeMon rpynne bbina fo-
CTOBEpHO BbiLue (1 = 25; 45,5 %), 4eM B KOHTPOMbHOM rpynne
(n=12; 27,3 %) (p < 0,001).
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3AKJIOYEHUE

Bbicokass pacnpocTpaHeHHOCTb CMHAPOMA CryTaHHO-
CTU CO3HaHWS B OCTPOM MEPUOAE MLIEMMYECKOrO MHCY/IbTA
CBUIETESIbCTBYET O BaXXHOCTU OLIEHKM €ro 0TCPOYEHHbIX MO-
CNeACTBUIA, KOTOPbIE CHUMAIOT MHTErPaLMIo B MOBCEHEBHYIO
[eATeNIbHOCTb, COLUMANbHYI afanTaumio CaMux MaLMeHTOB,
3HauYMMO YBEIMYMBAIOT Harpy3Ky Mo yxody 3a HUMM 1 NoKa-
3aTeNn CMepTHOCTU. Bce 3To HemocpefcTBEHHO BNMSIET Ha
COMaTM4YeCKOe 3[0POBbE, IMOLMOHANBHOE COCTOSHUE U Ma-
TEpPUaNbHOE MOSTOMEHWE YXaXKMBAIOLLMX L.

MOHMTOPUHI KONMMYECTBEHHbIX M KayecCTBEHHbIX Napa-
METPOB CO3HaHWUS, CBOEBPEMEHHOE BbISIB/IEHWE, WCKITOYe-
HWe MPOBOLMPYIOLLMX (HaKTOPOB M BbIMOHEHME KOMI/IEKCA
NeyebHO-NPODUNAKTUYECKUX MEPONPUSATUN, BKITIOYAIOLLErO
B ceba afeKBaTHYl0 Ceaumio U aHanbres3uio, KOppeKLmio
MHPEKLMOHHBIX U METAbONIMYECKUX OCNOMKHEHWIA, PaHHION
MObMIM3aLMIo, HOPManM3aLmMIo LMKNa COH—boLpCTBOBaHMe,
OpMEHTALMIO B NMPOCTPAHCTBE M BPEMEHW, paclLMpeHne KoH-
TaKTOB C OJIN3KMMM, CHUIKAIOT YacTOTy BOSHUKHOBEHUS CUH-
ApOMa CMyTaHHOCTM CO3HaHMsl, a B CJly4ae ero pasBuUTus No-
3BONSAIOT NOBbICUTb 3D EKTUBHOCTb IeYeBHBIX MEPONPUATUIA
W CHUXAKOT OpeMs coLMarbHbIX NOCeCTBUIA.

AONOJIHUTENBbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHms. OuHaHCMpoBaHWS AaHHOM pabo-
Tbl He MPOBOAUNOCH.

KoHdnukT uHTepecoB. ABTOpbl AeKnapupylT OTCYTCTBUE
ABHBIX M MOTEHUMANbHBIX KOH(MMKTOB MHTEPECOB, CBS3aHHBIX
¢ nybnmKaLumen HacTosLLEN CTaTbU.

3JTnueckas akcneptusa. [poeseHmne UccneoBaHus ofobpe-
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OVUMHCKan akapemus umenn C.M. Kuposa» (npotokon N2 94 ot
07.07.2009 r.).

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbINA BKNaf,
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OcobeHHOCTH M3MeHeHUA (PpaKLMOHHOU
aHU30TPONUMU Pa3IUYHBIX OTAEJIOB roJIOBHOr0 MO3ra

npu nporpeccupoBaHuu 6onesnu MapkuHcoHa
N.A. Bnacosa' 2, A.T. Tpydaros', U.B. JlutBuHenko', M.M. OpuHax’

! BoeHHo-MeanuMHCKas akaaemus, CankT-Tetepbypr, Poccus;
2 CeBepo-3ana/Hblii OKPYIKHOI Hay4HO-KIMHMYeckmit LeHTp uMm. J1.T. Cokonosa, CankT-Metepbypr, Poccus

AHHOTALMSA

AxrtyanbHocTb. Bonestb [MapkuHcoHa — HelipogereHepaTBHoe 3aboneBaHKe, MO YacTOTe BCTPEYAEMOCTM HaxoAslleecs
Ha BTOpOM MecTe B Mupe nocine 6onesHn AnbureiMepa. B HacTosiee BpeMs cCUMTaeTcs, YTO NPeaCcUMNTOMHble CcTagum bo-
ne3Hy MNapKUHCOHa B 0CHOBHOM CBSA3aHbl C AereHepaumen NoAKOPKOBOM M BEreTaTUBHOM HEPBHOW CUCTEM, @ OPaXEHMS KOpbI
rOJIOBHOrO MO3ra MosBAsAoTCSA Ha bonee No3gHMx cTapusx 3aboneBaHus. OgHaKo NpeacTaBnseT uHTepec bonee getansHoe
U3y4eHWe BOBNEYEHUS NPOBOAALLMX MYTeN FONOBHOrO MO3ra B NaTOIOMMYECKMIA NPOLLECC NpK NporpeccMpoBaHumn 6onesHu.
Lenb uccnepoBanus. V3yuntb 0c06EHHOCTM M3MeHEHUS DPAKLIMOHHOIM aHU3OTPONUM Pas3fMYHbIX OTLEN0B FO0BHOMO MO3ra
npu nporpeccupoBaHuu 6onesHm MapkUHCOHa N0 AaHHBIM MarHUTHO-Pe30HAHCHON TpaKTorpaguy.

Marepuansl u MeToabl. bbino 0bcnenosato 88 naunenTos ¢ 6onesHbio MapkuHcoHa (Il cTagus 3aboneBanus — 42 yenose-
Ka, lll ctapua — 46 yenoBek no wkane XeH u fApa). [pynny cpaBHeHUs cOCTaBUAM 35 YeNOBEK, He OT/INYABLLMXCS MO Moy
1 Bo3pacTy. BceM BKJIOYEHHBIM B UCCieA0BaHMe NaLMeHTaM NPOBOAMUAMCE HEBPOJIOTMYECKUA 0CMOTP M MarHUTHO-Pe30HaHC-
Hasi ToMorpadus rofloBHOro Mo3ra C BbINOSHEHWEM AU(dY3HO-TEH30PHON BU3yanu3aumu. [laHHble TpakTorpadum npoewm-
POBaUCh Ha CTaHAAPTHYI0 MacKy rofioBHOrO Mo3ra.

Pesynbtarthl. C yBennyeHneM ctagum 6onesnm MapkuHcoHa Hamm Bbino 0BHapYXEHO Y NaLMEHTOB AOCTOBEPHOE YBEUYEHUE
(paKUMOHHON aHM30TPOMNMK MMNMOKaMIa, KOpbl OCTPOBKOBBIX M3BMIMH, @ TakKe bblIo 0TMEYEHO LOCTOBEPHOE YMEHbLUEHWE
(paKLMOHHOW aHW30TPOMUM CKOPATYMbI.

3akuitoyeHune. Tpaktorpadms SBNSETCS MEPCMEKTUBHBIM UCCNEL0BaHMEM, MO3BOMSHOWMM YTOYHUTb NaToreHe3 6omnesHu
[apKUHCOHa, B TOM YMC/Ie POsib IKCTPAHUrPasbHOM NaToNoru 4J1S1 pa3BUTUS PAAA HEMOTOPbIX HapYLUEHWIA.

KnioueBble csioBa: 6enoe BeLLeCTBO rOIOBHOTO M03ra; 6one3Hb MMapkMHCOHa; KOpa FofIOBHOTO MO3ra; MarHWUTHO-pe3o-
HaHCHas ToMorpacdus; NporpeccupoBaHue; TpakTorpadus; GppaKLUMOHHAA aHU30TPOMNKS.
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Features of changes in fractional anisotropy
of different brain parts during the progression

of Parkinson's disease
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ABSTRACT

BACKGROUND: Parkinson's disease is a neurodegenerative disease, in second place in terms of incidence in the world after
Alzheimer's disease. It is currently believed that the presymptomatic stages of Parkinson's disease are mainly associated with
degeneration of the subcortical and vegetetive nervous systems, and lesions of the cerebral cortex appear on later stages of
the disease, however, it is of interest to study in more detail the involvement of the pathways of the brain in the pathological
process in depending the disease progression.

OBJECTIVE: to study features of damage to the brain pathways during the progression of Parkinson's disease by magnetic
resonance tractography.

MATERIAL AND METHODS: 88 patients with Parkinson's disease were examined (stage Il disease — 42 people, stage Ill —
46 people according to the Hoehn and Yahr scale). The control group consisted of 35 people who did not differ in gender.
All patients included in the study underwent a neurological examination, as well as magnetic resonance imaging of the brain
with diffusion tensor imaging.

RESULTS: We found that with increasing stage of Parkinson's disease, there was a significant increase in fractional anisotropy
in the hippocampus, insular cortex, and inferior and superior temporal sulcus cortex in patients with Parkinson's disease; we
also noted a significant decrease in putamen fractional anisotropy.

CONCLUSION: the tractography study of the brain pathways during disease progression is a promising method that allows us
to clarify in the pathogenesis of Parkinson's disease, including the role of extra-nigral pathology in the development of some
non-motor disorders.

Keywords: cerebral cortex; cerebral white matter; fractional anisotropy; magnetic resonance imaging; Parkinson's disease;
progression; tractography.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

bonesnb MMapkuHcoHa (BI) — HelipopereHepaTMBHOE
3aboneBaHue, Mo yactoTe BCTPEYAEMOCTU HaXOAfLLeecs
Ha BTOpPOM MecTe B Mupe nocne bonesHu Anburenmepa.
Knuhnyeckue nposienenus bIT obycnosneHbl B nepsyto oye-
peab rmbenbio LohaMUHEPrUYecKUX HEMPOHOB YepHOi Cyb-
cTaHumm (4C), ofHaKo HeMpOLEereHepaTUBHbIE U3MEHEHUS
no Mepe nporpeccupoBaHus 3aboneBaHWs pa3BMBalITCS
MPaKTUYECKM BO BCEX CTPYKTypax rosioBHoro mosra [1].

B psne uccneposanuii BI1, noMrMo MopdhoMeTprUyecKux
MoKasaTesfiel OLeHWBANOCh COCTOSIHUE CTPYKTYPHbIX B3au-
MOCBS13eM roIOBHOM0 Mo3ra MeTogoM anddy3noHHO-TeH30p-
Hon MPT (AT MPT). 310T MeTOZ NO3BONISIET OLLEHUTb MUKPO-
CTPYKTYPHbIe HapYLLEHWs FOIOBHOIO MO3ra in vivo U 0CHOBaH
Ha U3MepeHUM BENMYMHBI U HanpaBieHHOCTU Anddy3um Mo-
NeKyn Bofbl B KaXKAoM 06bEMHOM 3/ieMeHTe (BOKcene) 1306-
paxeHus. [Inddysua Boabl NPOMCXOAUT BAOMb COXPAHHOIO
BOJIOKHA aKCOHa BCNEACTBUE HalMYMS Y HEro U30/MpYHoLLei
MWeNMHOBOM 0605104KK, 0603HaYas TeM caMbIM ero Hanpas-
NEeHWe W LieNTOCTHOCTb, YTO JIErNI0 B OCHOBY MOJTy4eHns and-
(Y31OHHbIX TeH30pHbIX M30bpaxenuin. AT MPT nossonset
BM3YyasM31poBaTh U KOJMYECTBEHHO OLIEHWBAaTb COCTOSIHUE
NPOBOAALLMX NYTEN roI0BHOrO Mo3ra [2].

KonnuectBo uccnenoBaHuid ¢ ucnonb3oaHueM [T MPT
npu Bl orpaHuyeHo. OfHaKo nonyyeHHble AaHHbIE AOKa3bl-
BaloT, YTO 3Ta METOAMKA NM03BOJISET AOMOJHUTL 06BEM U Ka-
YecTBO MOJTy4YaeMoM AMArHOCTUYECKOM MHGOpMaLmK.

E.B. MasypeHko v gp. [3] BbisSBUAM B3aWMOCBA3b MEX-
Ly npoduneM pa3BUBAIOLLMXCA KOTHWUTMBHBIX HapyLLEHWiA
y nauwmenTtoB ¢ bl u ocobeHHocTAMM TpaKTorpaduueckoro
naTTepHa rofloBHOTO Mo3ra: CHXeHWe paboyeil namsaT co-
MPOBOX/aN0Ch CHUMEHWEM (paKLMOHHON aHu3oTponum (DA)
NPOBOJALLMX NyTel B IeBOW BUCOYHOW 06nacTu, rosoBke
1 XBOCTE FMMMOKaMMa crpaBa 1 rofioBKe rUnnokamna cre-
Ba, KOJIEHe MO30JIUCTOr0 Tena W feBoi opbUTodPOHTabHO
obnactu. OBHapyXeHHbIN CUMNTOM «06pbiBa BOCXOAALLMX
BOJIOKOH MO30JIUCTOTO Tefa», M0 MHEHUI0 aBTOPOB, MOXET
ABNATBCA HEMpPOBM3Yann3aLMOHHBIM BUOMapKepoM pasBuBa-
toweiics npu bl nemeHumn.

B nccneposanmm J. Langley et al. bbim npoananusmposa-
Hbl AaHHble AT MPT 20 naumenToB c |l c1. Bl no wkane XeH
v fpa n 17 30poBbix f06poBonbLEB [4]. ABTOpLI ONpeaensm
pernoHapHble usMeHenns ®A B YC. Y naumeHTos c bI1 0bHa-
PpYKeHo 3HaumMoe cHuxeHre OA YC no cpaBHeHMIo ¢ rpynmnoii
KoHTpons. [pu 3ToM 0HO 6bio Bonee BbipaxeHo B pocTpasb-
HbIX, YeM B KayaanbHbix oTAenax. OTKIOHEHUS 0T HOpMbI Ha-
bnopanucs B YC nonyLuapus, KOHTpanaTepanbHoro KOHeYHo-
CTAM, C MaKCUMaJbHbIMU HEBPOOTUYECKUMM MPOSBNIEHUSMM.

Ponb 3KcTpaHMrpanbHOi NaTonorum ans pa3suTus Hemo-
TOPbIX HAPYLLUEHMIA U CBA3b KOTHUTUBHBIX PAaCCTPOMCTB U NCK-
XOTUYECKUX CUMMTOMOB OTMeYaNnch B paboTax coTpyAHUKOB
Kadeapbl HepBHbIX bone3Heln akameMum [5, 6]. OnHaKo Kak
MMEHHO NPOrPeccUpYT U3MEHEHUs NPOBOAALLWMX NyTen oT ||
K Il ct. BI1, n3yyeHo HepocTaTouHo.
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Pasnuume nonmyyeHHbIX pesynbTaToB, BEpPOSTHO, MOX-
HO 00BACHATL Kak ManbiMW rpynnamu 06cnefoBaHHbIX,
TaK U pasnnuneM B MeTofonoruyeckux nogxopax. 0gHako
BO BCEX MPOBEAEHHbIX UCCNIEA0BaHNSX, 32 PEAKUM UCKIToYe-
HWeM, y naumneHToB ¢ bl BbIBNeHbI HapyLUEHUs CTPYKTYPHBbIX
B3aMMOCBA3eN B nepsy ovepenb YC u cTpuonanuiapHoro
KOMMNIEKCa, B HEKOTOPbIX MCCNEAOBAHUAX U B MO3MKEUKE,
a y NaLMEeHTOB C KOFHUTUBHBIMU HapYLIEHWUSIMU OTMEYeHO
CHxeHne DA B NeBON BUCOYHOM 06MacTH, runmnoKamnax,
MO30JIUCTOM TeNe, YTO MOXKET OMPeAensiTb XapaKTep Teye-
HWs 3aboneBaHus 1 TpeboBaTh HOBbIX TePaNEBTUYECKUX MOJ-
XOA0B.

Mpy noATBEpKAEHUM B MOCEAYLLMX UCCIef0BaHUAX
MOJTyYeHHbIX AaHHbIX M3MepeHne MDA nepeuncneHHbIX Tpak-
TOB MOXET UCNOJb30BaThCS AN NpoBefeHus auddepeHLm-
anbHOM AWMarHOCTUKM PasfiniHbIX CUHAPOMOB NapKUHCOHW3MA
1 cnocobcTBoBaTh 6osiee paHHeMy Ha3HAYEHMIO COOTBETCTBY-
IoLLleid Tepanum.

B HacTosiLlee BpeMs cuMTaeTCsl, YTO MOpaXKEHWs Kopbl
rOI0BHOTO M03ra NOSBASKOTCA Ha MO3LHUX cTaguax 3abo-
neBaHus, O[JHAKO MPeACTaBNseT MHTepec bonee AeTanbHoe
U3y4yeHVe BOBNEYEHWS CTPYKTYp FONIOBHOMO Mo3ra B NaTosio-
MMYeCKUiA MpoLecc npu nporpeccupoBaHuy bonesmu [7].

Llene uccnedogaHusi — u3yunTb 0COBEHHOCTU Mopae-
HWS NPOBOLALLMX MyTEN FOSI0BHOr0 MO3ra Mpu Nporpeccupo-
BaHuu bl no gaHHbIM MP-TpakTorpadum.

MATEPUAJIbl U METO/bI

bbino obcneposaHo 88 naumenToB ¢ BIl. [lnarHos Bbi-
CTaBNeH COrNacHO KputepusM bputaHckoro baHKa Mos-
ra [8]. B 3aBucuMoctu ot ctenenun Taxectu bl mauueHTsl
Bbinn nofeneHbl Ha rpynnbl cornacHo Wwkane XeH u fpa:
co Il ct. 3aboneBaHus bbino 42 Yenoseka, ¢ Il — 46 Yenosek.
Ha MoMeHT BKloYeHs B UccieoBaHue BCe MauMeHTbI Nony-
yamu fohaM1Hepruyeckyio Tepanui.

l'pynny cpaBHeHWs cocTaBunu 35 YenoBeK CXOLHOMO BO3-
pacTa ¢ HayasbHbIMU NMPOAB/IEHUAAMM HEAOCTATOYHOCTU MO3-
roBOro KpoBoobpaLLeHus.

06cnepoBaHMe NaLUMEHTOB BKIIKOYANO HEBPOIOTUYECKMIA
OCMOTP C OLEHKOW MOTOPHBIX QyHKUMI. CTeneHb aBuraTesb-
HbIX PacCTPOMCTB (TMMOMUMMS, HapyLUEHWs MOXOAKM, Mo3a,
TynoBuwHas bpafuKuHesns, pUrugHoCTb, TPeMop, NocTy-
pasibHas HeyCToW4MBOCTbL U Ap.) onpeaensnack no |l pasgeny
(«MoTopHble QYHKLMM») YHUDUPOBAHHOW PENTUHIOBOM LLKA-
bl 6one3nu MapkuHcona (Unified Parkinson’s Disease Rating
Scale — UPDRS, Fahn S., Elton S. et al.), nocBsiLleHHOMyY
LBUraTeNbHbIM HapyLleHuaM. KnuHudeckas crapus 3abone-
BaHWS OLeHWBanach B COOTBETCTBMM CO LUKasoii XeH u fpa.

BceM BKTIOYEHHBIM B UCCEL0BaHNE MALMEHTAM U KOHT-
POJSibHOI Fpynne BbIMOHANACh MarHUTHO-pe30HaHCHas To-
morpadust (MPT) ronoBHoro Mo3ra ¢ BbinosiHeHeM auddys-
HO-TEH30PHOI BM3yanu3aLuu.

MPT ronoBHoro Mo3ra npoBOAMSIACb Ha annapare
Philips Achieva ¢ HanpsixeHHoCTbio MarHuTHoro nons 3.0 T
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C WCroib30BaHMeM 8-KaHanbHOW [ONMOBHOM KaTyLLKM.
Pe3ynbTaThl NPOeLMpOBaNMCh Ha CTaHAAPTHYIO MaCcKy rosoB-
HOro Mo3ra.

N3Mepenuio noasepranacb GpaKkUMOHHas aHWU30Tponus,
u3MepsieMasi B UHTErpanbHbix 3HadeHnsx ot 0 go 1, roe 0 —
370 cBOGOAHaA Anddy3us, a 1 — 3T0 HanpaBNeHHoe ABUKe-
HWe abComTHO BCEX MOJIEKYS BOALI BLOJb OCU NPOBOAHMKA.
LlenocTHocTb NpoBoAHMKa Genoro BelecTBa onpenenseTcs
3HayeHneM QA, KoTopasi NpAMO MpONOpPLMOHANbHA CTEMNEHN
ero QyHKUMOHAbHOCTU.

CratuctmyeckoMy aHanusy mopsepriuck 390 CTpyKTyp
KaK ceporo, TaK 1 benoro Bewlectsa. 06paboTka nonyyeHHbIX
AaHHbIX MPOBOAMNACh C MCNOJb30BaHWEM NakeTa Statistica
10.0 koMnanum StatSoft.

Mpy ONMUCaHWM AaHHBIX NPYU HOPMAsbHOM pacnpeseseHnm
“cnonb3oBanu cpefHee (M) u ctaHmapTHoe oTKIIoHeHue (SD).
Pasnuuma cumtanu foctosepHbiMu npu p < 0,05.

PE3YJIbTATbI

Hamu Bbinn BbISIBNEHBI CTaTUCTUYECKU 3HAYMMbIE pa3-
nmuns OA B cnedytolmx 30Hax y naumeHTos ¢ bl v rpyn-
Mbl KOHTPONIA: NEBbIA MMMMOKaMI, KOpa KOPOTKUX W3BWIWH
OCTPOBKa, KOpa HUXKHEW BUCOYHON DOpO3AbI, NyTaMeH, npa-
Bblii BEPXHWUI BMUCOYHbLIA TPAKT, NEBbI CPeSHWUNA BUCOYHbIN
TPaKT, NIeBoe U npaBoe KpacHoe sapo (KA), cybtanamuyeckoe
anpo (CTA) cnesa. MNokasatenu dpaKUMOHHOW aHWU3UTPOMKM
pa3nMyHbIX 0bNMacTen ronoBHOr0 Mo3ra UcciedyeMbix rpynn
TaKXKe [LOCTOBEPHO pasnMyanmncb Mexay coboii (tabn.).

Hamu Gbino obHapyxeHo focToBepHoe yBennuyeHne GA
NeBOro rMnnoKaMmna, Kopbl OCTPOBKOBbLIX M3BWIIMH, KOpbI
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BEPXHEN W HWXHEW BUCOYHbIX Bopo3p, npaBoro 1 nesoro KA,
CTA cnesa c yenuyennem ctagum bll. C nporpeccupoBatu-
eM 3ab0n1eBaHNA TaKKe 0TMEYEHO J0CTOBEPHOE YMEHbLLEHWE
®A ckopnynbl cresa.

Y naumeHToB c BI1 6b110 BbISBNEHO [OCTOBEPHOE YMEHb-
weHne ®A pybpocnuUHanbHOro TpakTa crpaea, CPeAMHHO-
ro NpOLOJIbHOTO MyYKa CrpaBa, HIKHENA HOMKW MO3MKEeUKa
cnpasa (puc. 1-3).

OBCYXEHWUE PE3YJIbTATOB

KonnuectBo nccnepoBaluit ¢ ucnosb3oBaHem T MPT
npu Bl1 orpaHnyeHo, X0TS UMEKTCS aHHble, YTO MpOrpec-
cupyloLlee yxyaweHne QYHKUMM PasfMyHbIX TPAKTOB Mo-
JKET BbI3BaTb HapyLUEHWe LeN0CTHOCTU NMPOBOAALLMX NyTei
MEX[Y KOPKOBbIMM M MOAKOPKOBLIMU 06/1aCTAMM, KOTOpble
CBS3aHbl C ONpefeneHHbIMU KOTHUTUBHBIMU QyHKLMAMM [9].

Hamu 6binu 0bHapyKeHbl crefytoLme CTPYKTYpbI CEporo
BELLECTBA FOSIOBHOrO MO3ra C [0CTOBEPHBLIM YBENMHEHUEM
®A npwm BI1: neBbI rMnnoKamn, Kopa 0CTPOBKOBBIX M3BUIIUH,
Kopa HUXHEN 1 BepXHEeN BUCOYHBIX 60po3f.

Tak, N.K. Chen et al. B cBoeM uccnenoBaHum Takxe Bblsi-
BUM 3HaueHus QA Bbile y nauueHToB ¢ bIT, 4eM y 30,0poBbIX
niofied, B 0671aCTU MNMOKaMna U BUCOYHBIX U3BUIUH KOpbl
ronoBHoro Mo3ra [10]. YuuTbiBas, 4To runnokamn 1 BUcoYHas
Kopa OTBEYaloT 33 KOTHUTUBHBIE (YHKLMM, BO3MOXHO NOBbI-
weHne ®A B cBA3M C 3a/e/CTBOBAHMEM KOMMEHCATOPHbIX
GYHKUMA.

Herz et al. B cBoeM MeTaaHanuse uccneaoBaHuin QyHK-
LMOHANbHOM HeMpOoBU3yann3aLmm, CBA3aHHbIX C ABUraTeslb-
HbIMM 3afja4aMi, 0OHAPYMMIM MOCTOSHHO CHUMKEHHYD DA

Tabnuua. Mokasarenn ®A nccnesyeMsix obnacTeli rofloBHOro Mo3ra nauueHTos ¢ b1, gocTuriime [LoCTOBEPHBIX pa3nuyuii

Tpynna cpaBHeHus,

Il cT. no wKane XeH u fipa,

Il ct. no wkane XeH u fApa,

Crpykrypa M+ SD M+ SD M+ SD p

JleBbIlt runmnoKamn - 0,194 + 0,004 0,216 + 0,007 0,024
Hopa KOpoTHUX U3BMAUH - 0,179 + 0,004 0,197 + 0,004 0,014
OCTPOBKa
Hopa HioKHei! BUCOHO 0,226 + 0,127 0,236 + 0,007 0,268 + 0,005 <0,05
bopo3abl
g"pa BefiXHei BUCD'HOM 0,248 + 0,006 0,249 + 0,006 0,276 + 0,005 <005

0po3abl
Cropnyna cnesa - 0,340 + 0,004 0,196 + 0,007 0,046
KA - 0,415 + 0,017 0,489 + 0,022 0,023
cJieBa
KA cnpasa - 0,474 + 0,01 0,532 + 0,02 0,026
CTH cnesa 0,358 + 0,046 0,531 + 0,03 0,512 + 0,036 <0,05
PybpocnuHanbHbIi TpaKT 0,431 + 0,422 0402 + 0,38 - 0,009
cnpasa
CpefvHHbIN NPOLOJIbHBIN 0.46 + 0.44:0 0,421 + 0,4 _ 0,037
Ny4oK crpaBa
HVI)KHFIFI HOXKa M0O3Xe4YyKa U,[l + 0’39; 0,37 + 0’35 _ 0,047

cripaBsa
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B 3aJiHEN YacTu cKopaynbl y nauueHTos ¢ b1 Bo BpeMs BbI-
MoNHeHWs ABuratenbHbIX 3agad [11]. B HaweM uccnepoBa-
HUM ObiNo 06HapyXeHo MoYTW [BYKpaTHoe CHKeHne DA
B Mpoekuuu nesoi ckopnynbl y nauuentoB ¢ I ct. Bl
no wKane XeH u fpa, 4To NMOATBEPHKAAET paHee NofyyeHHbIe
pe3ynbTarbl.

Take oTMevanoch yeenuueHne @A B obnactu nesoro
u npasoro KA n CTA y naumenTos c bIl.

KA sBnseTca NOAKOPKOBLIM LIEHTPOM, KOTOPbLIA Mrpaet
pofib B KOOPAMHAUMK [iBUMEHWNA, OBYCTOPOHHAA cBAsb KA
C MO3EYKOM W KOpOi rofIOBHOrO MO3ra No3BoseT emy
y4acTBoBaTb B MOTOPHOM KOHTpone. BeposiTHo, noBbiLLeHWe
OA BbI3bIBaeT NOBLILLEHHYH aKTMBHOCTL KA ang KoMneHca-
LMW BUChYHKLMOHMPYIOLLIEH Tanamo-CTpUaTo-KOpPTUKabHO
Lenu.

CTA sBnseTcs BaXHbIM KOMMOHEHTOM BasanbHbIX raH-
[MIMM-TaNaMOKOPTUKAbHOr0 KOHTYpa. Ha ceroaHsLLIHuiA AeHb
yctaHoBneHo, 4to CTH nposBnseT ype3MepHyto aKTUBHOCTb
npu BI1 1 MoxeT BbITb OTBETCTBEHHBIM 33 CUMMTOMBI 3abo-
nesanus [12]. Mo gaHHbIM Z. Wang et al. (2016), auchyHkums
BasanbHbIX raHrIMEB M TallaMOKOPTUKAbHBIX CBA3EH MOXET
npuBeCTM K bpaankuHesnn u purngHoctu [12].

MauuenTbl ¢ BIT de novo n ymepeHHoi Bl 6e3 neyeHus
MMEIOT MOBbILLEHHY (YHKLMOHaNbHY cBA3b Mexay CTA
1 CEHCOMOTOPHOM KOPOM, YTO NO3BOJISAET NPEANOMNOKUTb, YTO
3TU M3MEHEHMS NPOUCXOLAT YIKe Ha paHHUX cTaaumax 3abone-
BaHuA [13]. B HawLeM nccneoBaHuy BbI0 NPOLEMOHCTPUPO-
BaHO, YTO C YBE/IMYEHUEM CTaAuM 3aboneBaHMs NPOUCXOANUT
yeennyenne ®A nesoro CTA.

KpoMe ceporo BelLecTBa, U3MEHEHUS TaKKe KOCHYMUCH
W MPOBOASALLMX MyTel rofnoBHOrO Mo3ra. beino obHapyeHo
cHmkeHve ®A B pybpocnuHanbHOM TpaKTe cnpasa, CpefuH-
HOM MPOJOJILHOM MYyYKe CMPaBa, HUXHEN HOXKe MO3KeuKa
cnpaBa y naumentos c Il cT. BIl.

B uccnepoBaium Mormina et al. npooguncs aHanus no-
Kasatenein OA NpoBoOJALLMX MyTel OCHOBAHMS HOXEK U Mo-
NyLiapuii Mo3xeyka bosbHbIX Bl ¢ NpoaomKuUTeNbHOCTbIO
3aboneBaHus bonee MATM NIET B CPaBHEHUM C 3[,0pPOBbLIMY
nobposonbuamm [14]. Takoke 6b110 06HapYKEHO CHUKEHME
®A v B nonywapusx Mo3xeuka y nauuenTos c bIl, yto, Be-
POSATHO, CBA3aHO C BKJIOYEHNEM B UCCNIES0BaHWE NALMEHTOB
c bosee AMTeNbHBIM CTaXeM 3abonieBaHus.

B apyroM uccnepoBahum bbi1o BbiSBNEHO, UTo Bonee Bbl-
cokue ctagu Bl u 6onee aauTenbHas NPoOMKUTENBHOCTD
3abonieBaHNA CBA3aHbI C M3MEHEHWEM benoro BelecTBa Mo3-
XeuKa u cHxkeHueM OA [15].

CpeMHHBIN NPOLONBLHBIA MYYOK ABNSETCS YacTbio ro-
BanbHOM KOOpAMHATOPHON M KOTHUTMBHOM cucTeMbl [16]. uc-
(bYHKLWMA 3TOr0 TpaKTa NPUBOANT He TOMBbKO K GOPMMPOBaHUI0
KOOPAMHATOPHbIX W NOCTYPasibHbIX HapYLUEHWI, HabioaaeMbIx
npu B, HO TaKxKe U K CHUXKEHMIO KOTHUTUBHBIX QYHKLIMA.

TakoKke y naumeHToB ¢ BI1 6bino BbisBNEHO cHKeHne A
B pybpocnmHanbHoM TpakTe, hyHKLMS KOTOPOro COCTOWT B ne-
pefaye MHhOpPMaLMKM 0 XapaKTepe LiefleHanpaBeHHbIX ABU-
JKEHWUA U BO3HUKHOBEHWUM TPEMOPA, YTO XapaKTepHo ans bIl.
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['PYIIIIA CPABHEHUS BITII CTAJIUA

Puc. 1. BuzyanbHoe cpaBHeHWe NpaBoii HIKHEN HOXKM MO3MKeUKa
MeX Ay rpynmnoii cpaBHeHns u nauneHtamu ¢ bl Il cT. no wkane Xex
¥ fipa

I'PYIITIA CPABHEHMS BITII CTAJIUS

Puc. 2. BusyanbHoe cpaBHeHWe NpaBoro pybpocnnHanbHoro TpakTa
MeXny rpynnoii cpaBHeHns u naumentamu ¢ b Il cT. no wkane XeH
u fpa

['PYIIIIA CPABHEHMSI

BITII CTAJIUA

Puc. 3. BusyanbHoe cpaBHeHWe MpaBoro CpeArHHOT0 NPOAOSbHOMO
MyyKa Mexay rpynnon cpasHeHus 1 naumeHTamm ¢ bl |l cT. no wka-
ne XeH v flpa

3AKJIOYEHUE

MonyyeHHble [aHHble CBUAETENLCTBYIOT O CHUMEHWM
®A B nMpoBoAAWMX MYTAX M MOAKOPKOBLIX 0Opa3oBaHUAX
rO/I0BHOTO M03ra, YT0 roBOpUT 06 MX AMCHYHKLMM W, Ha-
o6opot, yBenuueHun ®A B paznuyHbIX 06MacTax Kopbl
bonblumx nonywapuii. MocneaHuit YCTaHOBNEHHBIA (aKT,
Mo HalleMy MHeHWio, SBNSETCA CeACTBMEM KOMIeHcaTop-
HOro 0TBeTa KOpbl Ha NOpaXeHUe NPOBOLHUKOB M 6a3anbHbIX
raHraves.
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Takum obpasoM, MP-tpakTorpadwus no3sonseT pao-
MONHUTL 0B0BEM M KayecTBO MOJSTy4aeMOW AMarHOCTUHECKOM
nHdopMaummn y naumeHToB c bl u aBnseTca MHCTpYMeEHTOM
AN1S OLeHKM nporpeccupoBahns 3abonesanus. Kpome Toro,
[JaHHas MeTOAMKA AOMOSHSET U paclumMpsieT NpeacTaBieHus
o0 natoreHese bIl.

AOMNOJHUTENbHAA UHOOPMAL A

UcTounuk dunaHcmpoBahus. GuHaHCMpoBaHWe SaHHoN pabo-
Thl He NPOBOAMNIOCH.
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A. I Tony6es
EctecTBeHHast MCTOPUSA MPOFO/LKUTETBHOCTH >KU3HI
n crapenus (2022)

9TOo TpeTbe M3[jaHMe KHUTY, Ha3BaHHOI B IepBoM m3fanHun 2008 roma «buonorusa
IIPOZIO/DKUTENIBHOCTY JKMU3HU U cTapeHMsA». HoBoe HasBaHMe jydllle COOTBETCTBYET
pesy/braTtaM pajMKaIbHOI HepepabOTKM ¢ YUeTOM IIporpecca B 6MOIOruM 3a MOCef-
Hee fiecaTmneTre. Ho B ocHOBe BCe paBHO JIEKUT KYypC JIEKIWI [ MaruCTPOB IO
crrenmanbHOCTH «OO1IeCTBEHHOE 3APaBOOXPAHEHEe», KOTOPBII YUTAICS Ha 610/I0r0-
nouBeHHOM (akynbreTe CaHKT-IleTepOyprckoro yHuBepcurera. CryLiaTeny MMen
pasHble 6a30Bble GMOMOTMYECKME MIM MESULMHCKYE CIeLanbHOCTI. Mefukam Hajgo
6bUTO HATIOMUHATb OCHOBBI OMOXMMMUY B COOTBETCTBYIOLIEM paKypce, 6MOXMMUKOB —
3HAKOMUTDb C OONIE3HSAMM IIOKMIOTO BO3PACTa; TeM U IPYTMM ITOKa3bIBaThb OCOOEH-
HOCTV (M3MOJIOTUN HEIPOHOB, Ba)KHBIE [Isl PAa3BUTHsI BO3PACTHBIX HEBPOTOIMIECKIX
PaccTpoiicTB, U T. i. be3 JaHHBIX O MOJIEKY/APHBIX OCHOBAX 3KCIIPECCUU TEHOB 1 KJIe-
TouHoit auddepeHurpoBku ¥ mpomubepanyy HEBO3MOXXHO MOHMMATh, HAIpUMep,
3Ha4YeHMe TeloMep B cTapeHun. VlccremoBaHusA NPUHLINUIIOB IlepepacHpefeneHys
pecypcoB opraHmsMa ¢ aHabommM3Ma ¥ PasMHOXKEHHMS Ha CAMOCOXPaHEeHMe, KOTO-
pble COXpaHWINUCh B 3BOMIOLUYM OT OfIHOK/IETOYHBIX JIO Ye/lOBeKa, UAYT IapasjielbHO
¢ pacun@poBKOii MEXaHM3MOB PETryIALMU T€HOB, OT KOTOPBIX 3aBUCAT 3TU OasmaH-
col. [oBOpUTD O HaTOreHese BO3PACTHBIX YMCTBEHHBIX HapyIIEHWII HEBO3MOXHO Oe3
ydeTa 0CcoOeHHOCTel! (pOpMUPOBAHNA TPETUYHON CTPYKTYPhI OENKOB, BAKHBIX [JIS
obpasoBanns amummongHsix Guobpumn. Ocoboe BHUMaHME YAETSIETCS KOMMYECTBEH-
HBIM aCIIeKTaM: He TOMBKO «YTO M KaK», HO U «CKOJIBKO M II0YeM», He MPOCTO «OOJIb-
1Ie» MM «MEeHbIIIe», HO HACKOIbKO 3TO TaK. KioueBble MOIOKEHNA MIUTIOCTPUPOBAHbI
60ree 4eM COTHel PUCYHKOB U CXeM. VI3[aHue HaljelleHO Ha TO, YTOOBI YUTATeTb MOT
OPMEHTHMPOBATHCSA B MOpe TeKylell MHGOPMALUY [0 TePOHTOMIOTHUM, 136erast Kak CKo-
pOMaNUTENbHBIX BHIBOJIOB U CIIEKYIALMIL, TaK M HeaZeKBAaTHOCTY CAMbIM IOC/IEHUM
TOCTIDKEHMSAM OMOTIOruM, He OTPKEHHBIM B TPAAMIMOHHBIX y4eOHBIX Kypcax. OHO
MO>KeT OBbITH ITOJIE3HBIM /IS YUTATE/ell MPAKTUIECKOrO IH060r0 YPOBHS MOATOTOBKI,
He TOJIbKO O1ornoraM M MepukaM. ITOCKO/IbKY aKIeHT CHe/aH He Ha OMMCAHWUM YacT-
HBIX NPOSBJIEHNUIT CTapeHNsd, a Ha UX OCHOBAX, 9TO — He CIIPAaBOYHMK II0 TepOHTO-
JIOTUM, @ CKOpee MyTeBOJUTENb 110 001iell 6MOMOTHY B TePOHTONIOTMYECKOM acIieKTe.

B. H. Xabapos, M. A. Ilanvyes, B. P. Poouuxuna, M. M. KeemHnoti
MonekynsapHaa kocMeTonorua. CUrHajabHble MeXaHU3MBbI
CTapeHNs KOXKM, TapreTHasa npopuiakTuka u repanusa (2021)

Momnorpadus mocBslieHa NHHOBALMOHHOMY HayYHO-IPAKTUYeCKOMY HAIIpaBiIe-
HMIO COBPEMEHHOJ OMOMEeINIIHBI — MOJIEKY/ISIPHO KOCMETONIOTUMY, Lie/IIMU KOTOPOI
ABJIAIOTCA M3y4eHUe ¥ pa3paboTKa MOIEKY/IAPHO-KIeTOYHDIX IIOAXONOB I IOALep-
JKaHWUSA CTPYKTYpPHO-(YHKIMOHA/IBHON OpPraHM3alMy KOXU B 3[OPOBOM 1 ICTETH-
YeCKM KpPacMBOM COCTOSHMM Ha IIPOTSDKEHMM BCell XXM3HM deloBeKa. B mamammm
[POaHaIN3UPOBAHbI COBPEMEHHbIE MPEeICTABIEHUS O TOM, YTO MMEHHO pas3paboTKa
U TNpUMEeHeHUe pas/lINYHbIX [[ePMaTOKOCMETONOTMYECKUX IIPErapaTtoB U IIPOLEAYD,
OCHOBaHHBIX Ha MOJIEKY/ISIPHOM M3Y4eHUM POIM OMONOTMYecK) aKTUBHBIX CUTHAIb-
HBIX MOJIEKYJI, CUHTEe3MPYeMBIX KJIeTKaMU KOXI, OTKPbIBaeT HOBBIE MHOTrOOO0eIiao-
I[ye MepCIeKTUBDI [JIA MPOAJIeHNs Hepuofa «KpacuBoro Zonronaerys». Kuura mmmo-
cTpupoBaHa MH(POPMATUBHBIMM MuKpodororpapusammu u pucyHkamu. MoHorpadus
MOXeT ObITbh aJjpecoBaHa MIMPOKOMY KPYyTy Bpadeil — JepMaTonoraM, KOCMEeTOIOraM,
SHJIOKPMHOJIOTaM, OMOXMMMKaM, [ATOJIOraM, a TaKXe HCCIefoBaTe/siM — O1omoram
U CTYZEHTaM MeNULMHCKUX U OMOTOTMYEeCKMX CIeLMaNTbHOCTEI.
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CpaBereanaﬂ OLeHKa nepcl:ysuu U MeTabonusMa
roJIoBHOro Mo3ra y nawMeHToB C 6onesHblo
Anbu,reﬁMepa U cocyaucTtbiMU KOrHUTUBHbIMU
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AHHOTALMA

AxTtyanbHocTb. BbicoKkas MeauKo-coumanbHas 3HauMMOCTb npobnembl onpefenseT HeobXxoAMMOCTb MaKCUMAbHO paHHeM
HO30/10rMYECKOM UArHOCTUKM KOTHUTUBHBIX HapyLUeHWA. BaxHyto ponb B paHHen auddepeHumManbHoii AMarHoCTUKe urpatt
MeToAbl hYHKLMOHANBHOM HelipoBM3yanu3aLmm — 0AHO(DOTOHHAA IMUCCUOHHAA KOMMbIOTEpPHas TOMOrpadus 1 NO3UTPOHHAS
3IMMCCMOHHas ToMorpadus, No3BonsioLLMe OLEeHUTb Nepdysnio M MeTaboinaM MO3roBon TKaHMW.

Lenb uccnepnosanus. llpoBefeHne CpaBHUTENIBHOMO aHanM3a nepdy3noHHbIX U MeTaboIMUYECKUX HapYLLEHUA B PasfiNyHbIX
LepebpanbHbIX CTPYKTypax NaumeHToB ¢ 6one3Hbio AnbureiiMepa M COCYAMUCTBIMU KOTHUTUBHBIMK paccTpoicTBamMu npu 6o-
Ne3HW MasblX COCYL0B FOJIOBHOMO Mo3ra.

Matepuanel u MeTogpbl. 04HODOTOHHAA IMUCCUOHHAA KOMMbIOTEpPHas ToMorpadus BoinosHeHa y 13 nauueHToB ¢ 60M1e3HbI0
AnbureimMepa n y 21 ¢ COCYAUCTBIMIA KOTHUTUBHBIMM PAacCTPOCTBaMM, NO3UTPOHHO-3MUCCUOHHas ToMorpadma ¢ '8F-Oar —
y 17 naumeHToB c bonesHbto AnbLreiiMepa uy 15 ¢ CoCyaMUCTbIMM KOTHUTUBHBIMM PaccTpOCTBaMy.

Pe3ynbtatbl. [latTepHbl Nepdy3unoHHbIX M METaboIMUECKMX HapYLLIEHWUIA Pa3nUYaloTCs y NaumeHToB ¢ 6onesHblo AnbureiiMepa
1 COCYAUCTBIMU KOTHUTUBHBIMUM PacCTPOMCTBaMU. Y NaLMEHTOB € COCYAMUCTBIMU KOTHUTUBHBIMU PacCTPOMCTBaMU, 0BYCIIOBIEH-
HbIMW NaTo0rVel Manblx COCYA0B FOSI0BHOMO MO3ra, OTAIMYMTENbHBIM MPU3HAKOM BbINo coueTaHre runonepdysum B NOAKOp-
KOBbIX CTPYKTypax, 0COBEHHO B XBOCTATOM A4pe W 3puUTenbHOM Byrpe, ¢ runonepdy3veit B rnyboKux oTaenax NobHoM fonu.
Mpu 6onesnn AnbureiiMepa Hambonee xapaKTepPHbIMU ABASANCH ABYXCTOPOHHME BbIPAXKEHHbIE HApYLUeHWs nepdysun B Te-
MEHHOM W BUCOYHOI Kope. [1aTTepHbl MeTabonnyeckux HapyLueHui Bbinv aHanorMyHbl naTrepHaM nepdy3noHHbIX HapyLUeHMI
MPU pasnnuHbIX BapuaHTax KOrHUTUBHBIX HapyLUEHWI, 0AHaKo HapylleHus MeTabonnama Hocunm bonee pacrnpocTpaHeHHbI
xapakTep. [103UTPOHHO-3MUCCUOHHAsA ToMorpadna B AMArHOCTUKe MauueHToB ¢ 6one3Hbio AnbureliMepa obnagana bonbluen
MHhOPMATUBHOCTBIO B CPaBHEHWM C OHOMOTOHHOW 3MUCCUOHHOM KOMMblOTEpHOI ToMorpadueii. bonee BbipaxeHHble Ha-
pyLLeHus nepdy3un u MeTabonnsMa HabnAAKTCA y NaUMEHTOB C Oonee BbIPAXKEHHBIMUA KOTHUTUBHBIMA PacCTPOICTBAMM.
Hapywenuns nepdy3umn B 0651aCTM NOAKOPKOBBIX CTPYKTYP MOXHO paccMaTpuBaTh B KayecTBe paHHEro MapKepa pasBuTHS
KOTHUTMBHbIX HapYLUEHWI y NauueHToB ¢ 6051e3HbI0 ManbIX COCYL0B.

3akuitoyeHne. 0gHOMOTOHHAsA 3IMUCCMOHHAA KOMMbloTepHas Tomorpadus obnapaeT [OCTaTOMHOM YyBCTBUTESbHOCTHIO
U cneunduyHOCTbI0 MpY 06CNeL0BaHNM NALMEHTOB C COCYAMCTbIMU KOTHUTUBHBIMU PaccTpoiCcTBaMu, B TO BPeMS KaK Mo-
3UTPOHHO-3IMMCCMOHHas ToMorpadus bonee NpegnoyTMTENbHA Npy 06CNef0BaHUM NALMEHTOB C LeMeHLMel anbLreimMepoB-
CKOro TUna.

KnioueBble cnoBa: bonesHb AnbureiiMepa; 6051e3Hb ManbIX COCYA0B; AEMEHLMS; AEeMEHLMS anbLreiMepoBCKOro TUNa;
MeTab0nn3M; HelipoBU3yanu3aums; oAHOQOTOHHAA 3MUCCUOHHAA KOMMbloTepHas ToMorpadus; nepdysus; No3uTPoHHO-
3MUCCUOHHAsA ToMorpadus; cocyanucTas AeMeHLMs; COCYANUCTbIE KOTHUTUBHbIE paccTPOIACTBa.
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Comparative assessment of cerebral perfusion
and metabolism in patients with Alzheimer’s disease

and vascular cognitive disorders

Andrey Yu. Emelin, Igor’ V. Boykov, Vladimir Yu. Lobzin, Kristina A. Kolmakova,

Konstantin M. Naumov, Pavel S. Dynin, lvan A. Lupanov
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: The high medical and social significance of the problem determines the necessity of the earliest nosological
diagnostics of the cognitive disorders. Functional neuroimaging methods such as single-photon emission computed tomogra-
phy and positron emission tomography play an important role in the early differential diagnosis, allowing to estimate perfusion
and metabolism of the cerebral tissue.

AIM: To perform a comparative analysis of perfusion and metabolic abnormalities in different cerebral structures of patients
with Alzheimer’s disease and vascular cognitive disorders in small cerebral vessels disease.

MATERIALS AND METHODS: Single-photon emission computed tomography was performed in 13 patients with Alzheimer’s
disease and in 21 patients with vascular cognitive disorders; positron emission tomography with 18F-FDG was performed in
17 patients with Alzheimer’s disease and in 15 patients with vascular cognitive disorders.

RESULTS: Patterns of perfusion and metabolic abnormalities differ in patients with Alzheimer’s disease and vascular cognitive
disorders. In patients with vascular cognitive disorders due to cerebral small vessels disease, a distinctive feature was a com-
bination of hypoperfusion in subcortical structures, especially in the caudate nucleus and thalamus, with hypoperfusion in the
deep parts of the frontal lobe. In Alzheimer’s disease, hilateral pronounced perfusion abnormalities in the parietal and temporal
cortex were the most characteristic. Patterns of metabolic disturbances were similar to patterns of perfusion disturbances
in different variants of cognitive disorders, but metabolic disturbances were more widespread. Positron emission tomography
was more informative in diagnosing patients with Alzheimer’s disease compared to single photon emission computed tomog-
raphy. More pronounced perfusion and metabolic disorders were observed in patients with more severe cognitive disorders.
Perfusion disturbances in the area of subcortical structures can be considered as an early marker of cognitive impairment
development in patients with small vessel disease.

CONCLUSION: Single photon emission computed tomography has sufficient sensitivity and specificity when examining pa-
tients with vascular cognitive disorders, while positron emission tomography is more preferable when examining patients with
Alzheimer-type dementia.

Keywords: Alzheimer’s disease; small vessel disease; dementia; Alzheimer-type dementia; metabolism; neuroimaging;
single photon emission computed tomography; perfusion; positron emission tomography; vascular cognitive disorders;
vascular dementia.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

KorHuTvBHbIE paccTpoicTBa B COBPEMEHHOM MUpe Mpe-
CTaBnsAloT cobol YpesBblYaliHO 3HAUMMYI0 MeAULMHCKYIO,
coupanbHylo 1 3KOHoMM4eckyto npobnemy. CornacHo cospe-
MEHHbIM 3MMAEMUOSIOTMYECKUM AaHHBIM, B MUpe oduLmManb-
HO 3aperucTpupoBaHo bonee 50 MIH YeNoBEK C BbIPaXKEHHbI-
MW KOTHUTUBHBLIMW HapyLueHuaMK (BemeHuven). bonee Toro,
CyLLEeCTBYET HebNaronpuATHbIA NPOrHO3, COrlacHO KOTOPOMY
uucno smL ¢ AemeHumel yBenuumtes fo 82 maH K 2030 .
un 8o 152 mnH Kk 2050 r. [1]. B nepByto o4epeab 310 06ycnos-
NEHO CTapeHMeM HaceneHust 3eMiu C HEeYKOHHBIM POCTOM
uMCcna NL, NOXMUIOrO M CTAapYecKoro Bo3pacta. YuuTbiBas,
YTO BO3PaCT — 3TO CaMbll 3HAYUMBIA HEKOPPUTMPYEMBIiA
(aKTOp pucKa pa3suTUA 3a00N1eBaHNUN, NPUBOLALLMX K KOT-
HWUTMBHBIM PaccTPOMCTBaM, Heu3DeXeH POCT KONM4YecTBa
MauMeHTOB C [eMeHUMeN, yTpayeHHOW AeecnocobHOCTbH
M TpebYIOLLMX OMeKW, CUCTEMATUHECKOrO JIEYEHMS U yXo[a.
B HeKOTOpOI CTEMEHM «CKPLITOW» B TEHW AEMEHLMM 0CTAETCS
npobnema HefeMEeHTHbIX KOTHUTUBHbIX PacCTPOMCTB, @ MeX-
Ly TeM KOJNMYeCTBO MALMEHTOB CTapLue 65 NeT, HaXoAALWMX-
Cs Ha 3TOM cTagmu, oueHuBaeTcs He MeHee YeM B 20 % [2].
3HauMMocTb Npob/ieMbl 3aKIKYaeTCs B TOM, YTO 3Ta CTafus
3aboneBaHMs JOMHA paccMaTpuBaThCA KaK rMaBHas Mu-
LEHb HALLMX TepaneBTUHECKUX BO3LEWCTBMIA, OfHAKO Aua-
FHOCTUKA, TeM bonee paHHAA, TpebyeT cOBEpPLUEHCTBOBAHMS.
B Haweli cTpaHe, cornacHo npefBapuTeNbHbIM pacyeTaMm
C Y4eTOM noKasateneii rnobanbHbIX 3NMAEMUONOrUYECKUX
“CCNefoBaHuiA W SaHHbIX Nepenucy Hacenens Poccuy, 06-
LLiee Yncno Nny ¢ boi aTMonornen AeMeHUMen B Te4eHne
nocnegHux 20 net pomkHo 6bino Bulpact ¢ 1249760 o
1743476 yenoBex [3].

Hanbonee pacnpocTpaHeHHbIMU 3TUONOTUYECKUMM
MPUYMHAMU KOTHUTUBHBIX HapyLLeHUn ABnAKTCA 6onesHb
AnbureiiMepa (BA) n uepebpoBacKynspHele 3aboneBaHus.
Mo 0606LLeHHbIM [aHHBIM, B 06LLEN CTPYKTYpe 3aboneBaHuii
LEeMeHUus anblLireimMepoBcKoro tuna coctaenset 60-70 %
BCEX [leMeHUMI. B Halleli cTpaHe cTaTucTUYeCKue AaHHbIe,
HaobopoT, CBMAETENLCTBYIOT 0 Befyllel posv LepebpoBa-
CKYNSPHOI MaTonoruu, 0COOEHHO Y MaLMEHTOB C HEAEMEHT-
HbIMU CTaAMAMU KOTHUTUBHBIX paccTpoicTB [4]. Mo MHeHuto
BONBLUMHCTBA OTEYECTBEHHBIX 3KCMEPTOB, CYLLECTBYET Mpo-
bnema runepAnarHoCTUKM COCYAUCTbIX BapUAHTOB KOFHUTUB-
HbIX PacCTPOMCTB, KOrAa Ha 0CHOBaHWM OJHOM0 McCrefoBa-
HWA (Yalle BCEro 370 3aK/OYeHWe MarHUTHO-Pe30HaHCHON
Tomorpadum (MPT)) ycTaHaBnuBaeTcsi AMarHo3 6e3 nosmkK-
HOM OLIEHKM MPUYUHHO-CNELCTBEHHBIX B3aMMOOTHOLLIEHMIA.
C y4eToM TOro, 4To MaKcuMMarbHbl 3GPEKT oT npodunak-
TUYECKUX M Ne4eBHbIX MeponpuATUA 0XKMAAEeTCs NpU BMe-
LIaTeNbCTBE MMEHHO Ha [A0AEMEHTHbIX CTaAMAX, OCHOBHas
K/MHWYECKan 3afaya CerofjHa — 370 PaHHASA AMarHoCTUKa
He TOJTbKO CMHAPOMA KOTHUTUBHON AUCHYHKLMM, HO 1 onpe-
[JeneHne ero Ho30J10rMYeCKON NPUHAANEXHOCTH [].

K coxaneHuio, B NpaKTUYECKYK KIMHUYECKYH [es-
TENIbHOCTb [0 HAacTOALLEro BPEMEHW MOKa He BHEApPEHb
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pa3paboTaHHble nabopaTopHble MapKepbl pAaa 3aboneBaHui,
B YacTHocTM BA, no3BonstoLmMe Ha caMblX paHHUX CTaguaxX
3aboneBaHus [JoKa3aTb HaNMuMe NaToioruyecKoro amMuou-
[,03a W HenpogereHepauu. Beixop ogMH — 370 BHeapeHue
CTaHLapTHOr0 KOMMJIEKCHOTO anropuTtMa, BHKIIYalLLEero
TLLaTeNbHbIN COop aHamMHe3a, 0bLLecoMaTUYEeCKNiA U HEBPO-
NIOTMYECKUA OCMOTP, HEMPONCUXONIOMMYECKUE METOAMKY, Na-
BopaTopHO-MHCTpYMEHTaNbHbIE UCCE0BaHMS, B TOM YMCHE
YNbTPa3BYKOBbIE, @ TAKXKE CTPYKTYPHYIO U QYHKUMOHASBHYHO
HelpoBuM3yanu3auuio [6, 71.

lpuMeHeHne MeTOAMK HelipoBM3yanusauuu npu npo-
BeAeHUM AnddepeHUManbHOW AUArHOCTUKM Hapsady C Hel-
POMCUXO/IOTMYECKOW OLIEHKOW AIBNIAETCA KIOYEBLIM U 06s-
3aTeNbHbIM KOMMOHEHTOM obcnefoBaHus. HecMmotps Ha
COBEpLUEHCTBOBaHWE annapaTypbl, NoBbIlLeHUe npodeccu-
OHaNIbHOTO YPOBHA CMELManuUCTOB, UHTEPNPETALMUS LaHHbIX
334acTylo BbI3bIBAET 3HAYUTENbHbIE TPYAHOCTU. [LOBOSIbHO
4acTo B 3aKJTOYEHMAX NMOAPOOHO U CKPYNyne3Ho OnuchbIBa-
l0TCA Maneiune U3MEHeHWs COCYAMCTOr0 XapakTepa, npu
3TOM NpU3HaKN aTPODUUECKUX U3MEHEHMI MOTYT BbITb Npo-
UrHopupoBaHbl. [lanee B 3aknioyeHun mosensetcs ¢pasa
0 MpU3HaKax LiepebpoBacKynspHO/A NaToNorMM U KIMHULMCT
«3aKOHOMEPHO» CBA3bIBAET UMEIOLLMECH KOTHUTUBHBIE pac-
CTPOMCTBA C LaHHbIMU HEMPOBU3YanM3aLmun be3 JOMKHbIX Ha
TO OCHOBaHMM.

Kpome BO3MOXHOCTEN CTPYKTYPHON OLEHKU U3MEHEHMIA
roI0BHOr0 M03ra Bce bonee LUMPOKO UCMOMb3YOTCA MeToAM-
KM (YHKLMOHANBHON HelpoBKU3yanu3auum — Mo3WUTPOHHO-
3muccnoHHas Tomorpadma (M3T) ¢ drop'8-nesokcurniokosoi
("®F-®[I) 1 ogHODOTOHHASA IMUCCUOHHAsA KOMNMbIOTEPHas! TO-
morpadus (OD3IKT) [8].

M3T ¢ 8F-O/r sBnsetcs HelpoBU3yann3aLMOHHON Me-
TOAMKOW, NO3BONAIOLLEN OCYLLECTBNIATL OLEHKY MeTabonu-
YECKOW aKTMBHOCTM PasfiNyHbIX CTPYKTYp FOMOBHOMO MO3ra
[9, 10]. 0606LLEHHBIN aHanU3 NOSTyYeHHbIX Pe3ynbTaToB Npu
BbIMOJIHEHUM MO3UTPOHHO-3IMUCCUMOHHON ToMorpaduu y na-
LIMEHTOB C AeMeHUMEN anbLreiMepoBCKOro TUNa BbISBUI [0-
CTaTOYHO TMMUYHBIA NPOUIb MeTaboNMUECKUX HapYLLEHWI
B BUJE JBYXCTOPOHHErO, Yalle CUMMETPUYHOIO, CHUMEHMS
MeTabosIM3Ma B KOPKOBBIX CTPYKTYpPaX TEMEHHBIX M BUCOYHBIX
[05ei ronoBHoro Mo3ra. Hanbonee 3HauMMbIMU NpU3HaKaMm
NpefCTaBNAOTCA BblpaXKeHHbIW rMnoMeTabonnam B Mefuo-
BasanbHbIX OTAenax BUCOYHbIX A0Nied, 0COBeHHO B rumno-
Kamnax [11-13].

Mpu uepebpoBacKkynspHbIX 3aboneBaHus ¢ pasBUTUEM
KOTHUTUBHbIX HapyLUeHWA MeTabonmyeckuii npodunb Hocut
Bonee reteporeHHbIN xapakTep. Yalle BbISBASKTCA MHO-
JKECTBEHHbIE, KaK MpaBWUN0 HECUMMETPUYHbIE, MO3aU4yHO
PacnofioXKeHHble OrpaHUYeHHble 30Hbl rMnoMeTabonusma
KaK B KOpe, NPeMMyLLECTBEHHO JTOOHOW, TaK W B FyOUHHBIX
oTAenax Mosra, BKIloYas benoe BeLLeCTBO M MOAKOPKOBbIE
o6pa3soBaHus. [JoBOMbHO YacTo TaKXkKe OMUCHIBAKOTCA M3Me-
HEHWSA B MO3XEYKE W NOSACHON u3BunuHe [14-16].

CyLecTBeHHast MHDOPMaLMS O COCTOSHUM PervoHapHo-
ro KpoBoODpalLeHUsi B pasnuuHbIX CTPYKTypax rofoBHOrO

393



39

ORIGINAL ARTICLES

Mo3ra MoXeT bbiTb MofyyYeHa € NOMOLLbI0 APYroro MeTofa
(YHKLUMOHaNbHOW HelpoBKU3yanu3auMm — 0fHO(OTOHHO
3MUCCUOHHON KoMnbtoTepHoi ToMorpadum (O®3KT), koTo-
pas B LenioM no cpaBHeHuio ¢ 3T aBnseTcs MeHee popo-
ruMm 1 bonee pacrpocTpaHeHHbIM METOLOM B KIIMHUYECKO
npaktuke. lpu BA peructpupyetcs cHuxeHue nepdysuu
MO3rOBOM TKaHU CUMMETPUYHO B BUCOYHO-TEMEHHON Kope
FOI0BHOTO M03ra C OTHOCWTESIbHOW COXPaHHOCTbH Mmepody-
3MOHHbIX MOKa3aTeNen B NEPBUYHON ABMraTeNlbHOM U YyB-
CTBUTENbHOW NMPOEKLMOHHBIX 30HaX [8, 17]. Mepdy3noHHbIi
naTTepH MpyU KOTHUTWBHBIX PacCTpoicTBax LiepebpoBacky-
NAPHOrO reHe3a OT/IMYAETCA 3HAYMMOW TeTepOreHHOCTbHo,
W B MepBYyl0 0Yepelb XapakTep HabnogaeMbiX U3MEHEHWN
KOPPEeNMpYeT € BbipaXKeHHOCTbIO W NOKaM3aLmMen 04aroBbIX
CTPYKTYpHbIX MOBPeXeHuUi ronosHoro Mosra [18]. bonee
OAHOPOAHLIN NPoduib Nepdy3MOHHBLIX HapYLIEHWUI MOXKET
ObITb MOAYYeH NpU BKIKYEHUN B MPOTOKON UCCNeA0BaHMS
bonee 04HOPOAHBIX rPYNN NaLMEHTOB, HAaNpUMep NaLMeHTOoB
c bonesHblo Manbix COCYAOB FOMIOBHOTO MO3ra, CBA3aHHOM
C pa3BuTMEM CYOKOPTMKANbHOrO BapuaHTa KOrHUTUBHbBIX
PaccTPomCTB.

0nHaKo B Hallen CTpaHe CKOMb-HMOYAb MacluTabHbIX
uccnes0BaHWi, NOCBSALLEHHBIX CPABHUTENIBHOMY M3Y4EHMIO
LepebpanbHbIX MeTabonnyeckux U nepdy3noHHbIX U3MeHe-
HWWA NpU anbLredMepoBCKO MaToforMM U COCYAMCTON Ade-
MEHLMM, He MPOBOAMNIOCH, AOMONHUTENBHOM OLEHKM TpebyeT
yyBCTBUTENBHOCTL M cneumuyHocTs OO3KT 1 3T B paHHeil
ombdepeHumansHoi amarHocTuke BA n cocyaucTbiX KOTHUM-
TMBHbIX paccTpoiicT (CKP), 00ycnoBneHHbIx 6051e3HbI0 Ma-
NbIX COCY0B.

Lens uccnedogaHuss — nNpoBefEHUE CPaBHUTENIbHO-
ro aHanusa nepgysvoHHbIX U MeTaboNMYECKUX HapyLLEHWIA
B pasfnyHbIX LiepebpanbHbIX CTPYKTypax nauueHTos ¢ 6o-
nesublo AnbureimMepa n CKP npu 6onesnu Manbix cocynos
rOJI0BHOMO MO3ra.

MATEPUAJIbl U METOAbI

[lns peanu3aumm Lenv npoBefeHo obcnefoBaqme 38 na-
umnenToB, u3 Hux 17 ¢ BA, 21 ¢ 6one3Hblo Manbix COCyA0B
rosoBHoro mo3ra. CpegHuin Bo3pacT 0bcneoBaHHbIX Nauu-
eHToB ¢ bA coctasun 69,4 + 8,1 net, c CKP — 66,9 + 10 ner.
O®3KT 6bina BoinonHeHa y 34 nauueHToB, U3 HUX Y 13 ¢ BA
ny 21 c CKP, obycnoBneHHbIMM bone3Hbl0 ManbIx COCYA0B
rosI0BHOr0 Mo3ra. [103UTPOHHO-3MUCCUMOHHAs ToMorpadus
¢ "8F-O[I 6bina BbINonHeHa 32 naumeHTaMm, u3 Hux 17 ¢ BA
n 15 ¢ CKP. KoHTponbHyto rpynny coctaBunn 8 uyenoBek
(5 MYXKUMH M 3 XKEHLUMHBI), HE UMEIOLLMX 3HAYMMBIX MCU-
XWYECKUX, HEBPONOrMYECKUX M COMaTMyeckux 3abonesa-
HWW. CpefHuiA BO3paCT UL, KOHTPOMbHOW Fpynnbl COCTaBMUI
64,2 + 5,4 ropa.

Kputepumn cootsetctBusi. CMHAPOM yMepeHHbIX Kor-
HWUTMBHBIX PacCTPOWCTB AMarHOCTUPOBAsCA NpU COOTBET-
CTBMM KOTHWUTMBHOTO AeuumuTa KpUTepusM, pa3paboTaHHbIX
R. Petersen B 2001 r., mMoauduumpoBaHHbix B 2004 T.
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CvHAPOM JEeMEHLMM YCTaHaBIMBANCSA NpU COOTBETCTBUM Bbl-
PaXXEHHOCTW KOrHUTMBHOrO Aeduumnta kputepuam MKB-10.
[ins amarHocTMKK AeMeHLMM anbLireiMepoBCKOro TUna npu-
meHsmck Kputepun NINCDS-ADRDA, ans nonteeppeHus
COCYAMCTOr0 reHe3a KOrHUTMBHBIX PacCTPOICTB NPUMEHSITUCH
Kputepum NINCDS-AIREN [19, 20].

O®3KT npoBoamnack B BoeHHO-Me AMLIMHCKOI aKaaeMuu,
KadenLpa peHTTeHONOTMM U PagMoNoruu, ¢ UCTIONIb30BaHUEM
ramma-kamepbl E-CAM Variable Angle. Mpumensncs pagmo-
dapmnpenapar “™Tc-rekcaMeTMANPONMIEHaMUHOKCUM. CKa-
HWPOBaHMe BbINOJHANOCH B pexuMe MaTpuubl 128 x 128 B Te-
YeHue 32 MUH C pafMycoM BpaLLeHus feTeKTopoB 12-14 cM
C rnocneAylolwen TPeXMIOCKOCTHOW  PEeKOHCTPYKLM-
e/l M300paXkeHMn U nocneaywLUM pacyeToM nepoy-
3uM B OMpefeneHHbIX 30Hax UHTepeca no Metody Patlak
C Koppekuuei no Mmetogy Lassen. lonyyeHHble faHHble
aHanM3MpoBannCh KaK KayeCTBEHHO, TaK UM KOJMYECTBEH-
Ho. M3yueHbl cnepylowme LepebpanbHble nepgysunoHHbIe
nokasaTenu: cpefHee 3HayeHue obuiero uepebpans-
HOro KpoBoTOKa B 06oux nonywapuax (mn/100r/MuH),
KoadduumeHnt MosroBoi nepdysun (Mn/100r/MuH), nocne
yero oueHuBanacb nepdysus B pasnnyHbIX obnacTax ro-
noBHoro Mo3ra. Obnactamu uHTepeca bblan: nobHas Kopa,
MO3XEYOK, rnMybuHHbIe 0Taenbl NobHbIX fonei, Meamoba-
3aNbHble OTAESbI BUCOYHBIX LONEH, TMANOKaMMbl, TEMeHHas
Kopa, 3aTblioyHast Kopa, 6asanbHble raHrimM, XBOCTaToe
A0po, 3puTenbHbi byrop. [Ing Kamporo nauueHTa B Ka-
yecTBe pedepeHCcHOM 30HbI 3Ha4eHWUn M0o3roBon nepdysun
Bbin Mo3xeuoK. NToroBble KoHeuHble pesynbTathl nepoy-
3un B M1/100r/MUH B OLEHMBaEMbIX PervoHax rofloBHOIO
Mo3ra bblan conocTaBnieHbl ¢ pedepeHCHBIMU 3HAYEHUAMH
M C KOHTPOJIbHBIMK MOKa3aTensMu, nocne Yero KoAupoBa-
nucb B 6annax ot 1 go 10 cneaytowwmm 0bpasoM: nokasarenb
runonepdy3umn cHuxkeH go 10 % — 1 6ann, Ha 11-20 % —
2 banna, Ha 21-30 % — 3 6anna, Ha 31-40 % — 4 banna,
Ha 41-50 % — 5 bannos., Ha 51-60 % — 6 b6annos, Ha 61—
70 % — 7 6annos, Ha 71-80 % — 8 banno., Ha 81-90 % —
9 6annos, Ha 91-100 % — 10 6annos.

Mo3uTpoHHas 3MUCCUOHHaA ToMorpadus TaKke Bbinos-
Hsnacb B BoeHHO-MeMUMHCKOI aKaleMUM Ha COBMELLEHHOM
Tomorpade (M3T/KT)»Biograph» ¢upMbl «Siemens» (Tep-
MaHus) u B ULHUMPU M3 PO Ha ToMorpadax Ecat Exact 47
u Ecat Exact HR+ (dupMa «Siemens»). MpuMeHsncs pagumo-
dapmnpenapar — "8F-O[.

JlaHHble 0bpabaTbiBanuCch € NOMOLLbLK CTaHAAPTHOM pe-
KOHCTPYKLMW 1 BbIMOJTHEHWUA MOCNOWHBIX CPE30B TOMLLMHOV
0,5 cM B Tpex npoeKkuusx (KOPOHapHOM, TpaHCAKCUasbHOW,
carutTanbHoi). Micnonb3oBarncs KonMYecTBEHHbIN NOKa3aTesb
MeTaboMYeCcKOo aKTUBHOCTWU TKaHW — CTaHLapTM30BaH-
HbI ypoBeHb 3axBata POl «Standard Uptake Value (SUV)».
Bbluncnsnmch oTHoWeHMs nokasaTeneir MeTabonnyeckon
aKTUBHOCTM B PasfiNyHbIX 0b6nacTax Mo3ra K aHanormyHbIM
MoKasatensM B KOHTpanatepasnbHoi 061acTu U K ycpeaHeH-
HOMY 3Ha4eHMio MeTabosIM3Ma Bo BCel Kope rofloBHOM0 Mo3ra
Mo CTaHAapTHOW METOAMKe.




OPTHATIBHBIE MCCTTE [IOBAHMA

Pe3synbTaTbl NOMyYEeHHbIX OTHOLUEHWUA Obl BbIPAXEHDI
B MPOLEHTaX C MOCNeAYOLMM NPUMEHEHUEM CMELMalbHO
pa3paboTaHHON PeNTUHrOBOM MONYKOSIMHECTBEHHOW LUKAfbI.
CHWXeHWe noKa3saTens MeTabosIMyecKoii aKTUBHOCTU MO3ro-
BoW TKaHu Ha 11-20 % ouenusanm B 1 6ann; Ha 21-30 % —
B 2 banna; Ha 31-40 % — B 3 banna; 6onee yem Ha 40 % —
B 4 banna.

CraTucTUYeCKMM aHanu3. MaTeMaTuKo-cTaTUCTUYeCKas
00paboTKa [aHHbIX, MOAYYEHHBIX B UCCEA0BaHUM, NPOBO-
JMnacb C WUCMoSb30BaHWEM MpPOrpaMMHOr0 obecneyeHus
Statistica for Windows 6.0. (StatSoft, Inc, 2001). Cranaapt-
Hblli aHanM3 BKJYan B cebs MeTofbl NapaMeTpUYecKoil
11 HenapaMeTPUYECKON CTATUCTUKM, PErPECCMOHHON0 aHanu3a
C UCMO/b30BaHMEM HEMapaMeTpUiIecKoro Kputepus YMiKoK-
coHa (W), MaHHa—Yuthm (U), cTaHIapTHOTO OTK/IOHEHMs Mo
BbIGOPKE, [10BEPUTENTbHBIX MHTEPBAIOB M OLIEHKY 3HAUYUMOCTH
Pa3/MumMs noKasaTesien ¢ UCrosib30BaHWeM t-Kputepus CTbio-
Aenra. lNpu BeposTtHocTH p < 0,05 HyneBsyto runoTesy uccne-
[0BaHUA 0TBEprasu.

OcHoBHble pe3ynbTatbl UCCrief0BaHUA

Pe3ynbTathl NpuMeHeHUs 0fHO(OTOHHOW IMUCCUOH-
HO KoMnbloTepHoM ToMorpaduu y nauueHTos ¢ BA n CKP

OCHOBHbIM XapaKTepHbIM NaTTePHOM Nepdy3uUOHHbIX Ha-
pyLLEHUIA MO3roBOM TKaHW Y naumenTos ¢ CKP, obycnosnek-
HbIMU MOPaXEHMEM MaJlbIX COCYLOB rOfIOBHOMO MO3ra, bbina
runonepdy3us B npoeKumnn 6asanbHbix raHrues. [lonoHu-
TeNbHO B pAfe CyyaeB BbISBASANACh runonepgysus KopKo-
BbIX OTZ,€/10B I0BHOM M TEMEHHOM KOpbl, NPY 3TOM CHUXEHME
nepdysumn B NpoeKLyMM basanbHbIX raHrIMeB 0CTaBanoCh fo-
MWUHUMPYIOLLMM U 0BAMraTHBIM NpU3HaKoM (puc. 1).

CpepHue nokasaTenyu HapylieHwid nepdy3vm Mo3roBou
TKaHW, OLIEHEHHbIE C MOMOLLbI0 PEUTUHIOBOM MOMTYKONMYe-
CTBEHHOI LUKanbl ¥ NaUMEHTOB ¢ 601e3HbI0 ManbiX COCY0B
rosi0BHOro Mo3ra u bA, npeacraeneHsbl B Tabn. 1.

CaMble 3HauMMble HapyLleHUs MO3roBoi nepdysuu
y nauueHToB ¢ 6onesHblo Manbix cOCyfoB Habnwoganuch
B CYOKOpTMKanbHbIX 0TAenax JIobHbIX [oNel rof0BHOrO
Mo3ra (4,2 + 0,7), npoeKkuun 6asanbHblx raHrnmes (2,5 + 0,6)
1 NPOEKLMM 3puUTeNbHBbIX byrpos (3,7 + 0,5), uTo AoCTOBEPHO
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Puc. 1. 003KT ¢ "™Tc-TMMAQ. BonesHb Manbix COCYA0B rof0B-
Horo Mo3ra. CyOKopTUKanbHas coCyaucTas LeMeHUMs YMepeHHo
CTeneH TKeCTU. MHOXXeCTBEHHbIE 1BYCTOPOHHUE 30HbI PE3KO Bbl-
PaXXEHHOO CHUXKEHWSt MO3roBOM Nepdy3uu B NPOEKLMM TaaMycoB,
a3anbHbIX raHrmeB (MoKasaHo CTPesikaMm)

OT/IMYaNOCh OT aHaNOrMyYHbIX MOKasaTesien y MNauueHToB
C AEeMeHUMel anbLreiMepoBCKOro Tuna (COOTBETCTBEHHO
2,4+05(p<0,05),18+04(p<0,05wn09+0,4(p<0,01)
bannos).

B uenoMm, xapakTepusys nep@y3noHHbINA NaTTepH y nauueH-
T0B ¢ BA, MOXH0 CKa3aTb, YTO HapyLLEeHWs LiepebpanbHoii nep-
Gy3um aenanucs bonee 0AHOPOAHBIMM W BbIAM NpeLCTaBNEHbI
B NMOAABNAOLLEM BOMBbLUIMHCTBE CNy4aeB [BYCTOPOHHEN CUM-
METPUYHON rvnonepdysneli B KOPKOBbIX OTAENaX TeMeHHbIX
U BUCOYHBIX OMEN FonoBHOro Mo3ra (puc. 2). B pape cyyaes
BbISIBNIANOCh aCMMMETPUYHOE pacnpeesnieHne runonepdysum.
Y naumeHToB ¢ 6onee BbIpaKeHHbIM KOTHUTUBHBIM feduLm-
TOM HapyLUeHus nepdy3um Hocum bosiee pacmpoCTpaHEHHBIN,
b dy3HbIN XapaKTep ¢ BOB/IEYEHWEM BCEW KOPbI.

B pesynbTaTe npoBefeHHOr0 UCCeA0BaHNUA yCTaHoBMe-
Ha B3aMMOCBA3b BbIPAXEHHOCTU KOTHUTUBHBIX PacCTPONCTB
1 naTTepHa nepdysnoHHbIX HapyLLEHWA. Y NaLneHToB C Bbl-
PaXeHHbIMU KOTHUTMBHBIMM PaccTpoicTBamMu oTMeyeHo 6o-
nee anddysHoe CHUMKeHUe LiepedpanbHoi nepdysum ¢ Bo-
BNIEYEHUEM BCEX OTZEIOB KOpbl, 04HAKO AOMUHUPYHLLEV
ocTaBanacb runonepdysus B BUCOYHOW WU TEMEHHOI Kope.

Ta6nuua 1. CpaBHUTENbHAS XapaKTePUCTUKA NOKa3aTeneit nepdy3nm Mo3roBoi TKaHW B pasnnyHbIX LiepebpanbHbIX perMoHax y naLueHToB
¢ CKP BcnepcTaue bonesHu ManbIx COCYA0B W Y nauueHToB ¢ bA (6annbl (M + o))

06nactn uHTepeca | CKP | bA
JlobHble fonm, Kopa 1,6 £0,3 1,2+0,3
JlobHble ponu, cybKopTUKanbHo 4,2 +0,7* 24+05
TeMeHHble aonu, Kopa 1,9+0,3 5,2 £ 0,7
BucouHble fonu, MeamnobasanbHble 0TAeNbl 2,1+04 57 +0,7%**
3aTbinoyHble 40K, Kopa 2,8+04 2,2+05
BasanbHble raHrmm 2,5+0,6* 0,9+04
XBocTatoe 84po 30+0,6 1,8+0,4
3puTenbHbIit byrop 3,7 £0,5** 1,8 +0,4

lpumeyanue. * — p < 0,05, ** — p < 0,01, *** — p < 0,001.
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Puc. 2. 0O3KT ¢ "™c-TMMAO. [leMeHUMs anbLreiMepoBCKoro
TUNa NErKol CTeneHn TaxecTi. [IByCTOpoHHAS runonepdysua Bi-
COYHOM KOpbl (MOKa3aHO CTPeKaMu)

B cpenHeM nokasatenu uepebpansHoi runonepdysum B Me-
AnobasanbHbIX 0TAeNax BUCOYHBIX J0Mel U TEMEHHOW Kope
COCTaBM/M COOTBETCTBEHHO 5,7 + 0,7 1 5,2 + 0,7 6annos., 4to
3HauyMTeNbHO OTAMYaNOCh OT MOKasaTenei runonepdysum
B [Ipyrux oTAenax Mo3ra 1 AOCTOBEPHO OT/IMYaNOCh OT MoKa-
3ateneii naumentoB ¢ CKP (1,9 + 0,31 2,1 + 0,4, p < 0,001).

TaKe YCTaHOBMEHO, YTO BbIPAXEHHOCTb Nepdy3noH-
HbIX HapyLUeHWI KOPPESMPYET C TAKECTbH KOTHWUTMBHOIO
JeduumnTa, 04HAKO CTAaTUCTUYECKW [OCTOBEPHbIE pasnuums
YCTaHOBJIEHbI TOJILKO B rpynne ¢ 60/1e3HbI0 ManblX COCYAOB.
Moka3saHo, uTo y naumeHToB ¢ CKP BbipaxeHHble HapyLLeHus

LepebpanbHoii Nepdy3un 3aKOHOMEPHO Yalle perucTpu-
poBanuchb y NauMeHToB C 60siee 3HAYMMbIM KOTHUTMBHBIM
neduumutom. lMpu atom bonee oTyeTNIMBas AMHAMWKa Ha-
Gnopanack Npu CpaBHUTENBHOW OLEHKKU Nepdysun B Npo-
eKUMM NMOAKOPKOBbIX 00pa3oBaHUii U B CYOKOPTUKAbHbIX
oTaenax NobHbix goneit. TaK, y MaLMEHTOB C YMepPeHHbIMHU
[,0JEMEHTHbIMM KOTHUTUBHBIMM paccTpoiicTeamm (YKP) noka-
3aTenb runonepdysum B CybKopTUKaNbHbLIX 0TAENax NOBHbIX
ponen coctasun B cpegHeM 2,0 + 0,6 6anna, y naumeHToB
€ AeMeHLyeit nerKoit ctenexu Taxxectn (J11) cooTBeTCTBEHHO
4,5 + 0,7 6annos (pasnuuus poctosepHsl, p < 0,05), y naum-
EHTOB C [ileMeHUMel yMepeHHoN cTenenmn Tsxectn (YI) —
9,3 + 0,7 6annos (pasnuuus goctoBepHsbl, p < 0,001). Takue
e pasnuuua bbinn yCTaHOBNEHbI 4SS COCTOSHUA nepdy-
3UM B MPOEKUMM DBasanbHbIX FaHrIMEB — COOTBETCTBEH-
Ho 1,4 £ 0,6, 2,3+0,8 1 6,3+0,9 (pasnnuuus L0CTOBEPHI,
p <0,01), B npoeKuun XBoCTaTbIX SAEP — COOTBETCTBEHHO
1,5+0,5, 3,2 +0,8u 6,7 +0,7 6annos (pasnmuns foctoBep-
Hbl, p < 0,05), B npoeKumm 3putenbHbix byrpos — 2,3 + 0,6,
40+05 un 6,7+0,7 6annos (pa3nuuua [OCTOBEPHbI,
p < 0,05) (tabn. 2).

Y nauueHTOB C [eMeHUMeN anbLreMMepoBCKOro Tuna
TaKe HabntoAanoch yBenMYeHWe BbipaXKeHHOCTH runonep-
Gy3umn Npu YBENMYEHUN TAKECTU KOTHUTMBHBIX PaccTpoNACTB,
0[JHaKO BbIIBJIEHHbIE Pa3NMYKSA He DblAW CTAaTUCTUYECKM [LO-
CTOBEPHbI, BO3MOJKHbI B CBA3M C D0SIE€ BbIPaXKEHHLIM KOFHU-
TMBHbLIM PacCTPOMCTBOM (Tabn. 3).

Ta6nuua 2. CpaBHUTENbHASA XapaKTepUCTHKa NoKasaTesnel nepdysun Mo3roBoi TKaHK B pasHblx 00N1acTax rofioBHoro Mosra y amy, ¢ CKP
BCneACTBMe 60Ne3HN ManbiX COCYL0B B 3aBUCUMOCTU OT BbIPAXEHHOCTU KOTHUTMBHOIO AeduunTa (bannbl (M + o))

06nactn uHTepeca YKP | na | v
JlobHble ponu, Kopa 0,8+0,3 1,6 £ 0,4** 37+03
JlobHble ponu, cybKopTUKanbHo 20+0,6 4,5 +0,7* 9,3+0,7%**
TeMeHHble gonu, Kopa 1,4 +0,4 1,5+0,3 4,3+0,3*
BucouHble fonu, MeanobasanbHble OTAENbI 05+04 2,8 £0,3* 40+0,1
3aTbinoyHble f0M, Kopa 29+09 23+05 40+0,1
BasanbHble raHrmm 1,4+0,6 2,3+ 0,8 6,3 £0,9*
XBocTartoe 84po 1,5+0,5 32+08 6,7+0,7*
3puTenbHbIit byrop 2,3+0,6 4,0 +0,5* 6,7 +0,7*

lpumeqarue. Pasznnuna mexxgy YKP v N0, A v Y0 * — p < 0,05, ** — p < 0,01, *™** — p < 0,001.

Tabnuua 3. CpaBHUTENbHAA XapaKTepUCTWKA MoKa3aTesiei nepdy3ny MO3roBOM TKaHM B PasfiMyHbIX 00/1acTAX rooBHOMO Mo3ra y L
C AeMeHLMelt anbLreiMepoBCKOro TUMa B 3aBUCMMOCTU OT BbIPaXEHHOCTU KOrHUTUBHOIO feduuuTta (6annbl (M + 6))

06nacTu nHTepeca | o | yh | iyl
JlobHble gonm, Kopa 1,0+£0,6 1,0+ 0,4 1,4+05
JloBHble ponm, cybKopTUKanbHO 2014 23+08 28+04
TeMeHHble aonu, Kopa 45+1,0 5017 58+1,1
BucoyHble monu, MemobasanbHble OTAeNb 40+1,6 6,3+1,0 6,6+09
3aTbinoyHbIe J0MM, Kopa 1,0+0,6 28+11 2,8+0,7
ba3anbHble raHrnmn 0 1,0+ 0,6 1,6 £0,5
XBocTatoe 84po 15+1,0 2004 20+05
3puTenbHblii byrop 2011 1,505 1,8+0,6

DGl https://doi.org/10.1/816/rmmarb01/83
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Pe3ynbTaTbl NO3UTPOHHON IMUCCUOHHOM
Tomorpacum npu bA u CKP

lMocne OLEHKM [aHHbIX MeTabonMyeckoi aKTMBHOCTM
Pa3nMuHbIX LepebpanbHbIX CTPYKTYp MpU AeMEHLMM afb-
ureiimepoBcKoro Tvna u CKP Hamm 6binn onpefeneHbl pas-
Hble npodunu LepebpanbHoro MeTabonuama. Jlokanusaums
W BbIPAXXEHHOCTb PErMOHaNbHBIX M AMGDY3HBIX HapyLLEHWI
LepebpanbHoro MetabonnsMa B LeSIOM COOTBETCTBOBAH
paHee OMMCaHHbIM NaTTepHaM HapyLUeHU MO3roBOW nep-
¢y3uu, BoisBeHHbIX ¢ noMmowblo O®3KT, xota M3T ans
OLEHKM (YHKLMOHANBHOTO COCTOSHWA TOfIOBHOTO Mo3ra
BOMbLUMHCTBOM 3KCNEPTOB cuuTaeTcs bonee YyBCTBUTENbHO
1 cnieumduyHo MeToAMKON. 1o HaLWMM AaHHBIM, HapyLIEeHUS
MeTabonIMyecKol aKTMBHOCTM HOCUNK, KaK npasuno, bonee
BblpaXKeHHbIV M AMdY3HbIA XapaKTep N0 CPABHEHMIO C Nep-
(Y31OHHBIMW HapyLLIEHWAMMU.

MeTabonmnueckuii npodmib NauneHToB ¢ 60M1e3HbI0 Ma-
NbIX COCY[,0B FOJIOBHOrO MO3ra XapaKTepu30Bacs MHOXe-
CTBEHHBIMW MEJIK00YaroBbIMW aCUMMETPUYHBIMK Y4acTKaMu
runomeTabonnaMa B NpOEKUMN CYOKOPTUKANbHBIX CTPYKTYP
(xBocTaTble Aapa, Tanamyc, basanbHele raHrnum). MNpu bonee
BbIPaYKEHHOM TAXKECTW KOTHUTUBHBIX PacCTPOMCTB LOMOSHU-
TENbHO BbISIBNANCA KOPKOBLIA rMNOMeTab0/M3M, NpeuMylLLe-
CTBEHHO MpedpOHTaNBHON KOpbl U KOPbl TEMEHHbIX [O0Meid.
C nomoubto M3T Takke yaanocb AOMNOSHUTENBHO OLEHUTb
cocTosiHue MeTabonnsMa B MPOEKUMM MOSCHOM U3BUAMHDI,
KOTOpbIN TakKe Bbla 3HaYMMO CHUMXEH Y MHOMMX MaLMEHTOB.

Takum obpasoM, naumeHTsl ¢ CKP Bcneacteue natono-
MM MarnblX COCYA,0B XapaKTepWU30BaNMCb MHOr004ar0BOCTHI0
MOPaXeHUs, «NATHACTBIM» WM «MO3aWUYHBIMY» PUCYHKOM
MeTaboNNYECKMX HApYLUEHUIA, MPEUMYLLECTBEHHO JOKa-
NIM30BaHHbIX B MOLKOPKOBBIX CTPYKTYpax rofIOBHOM0 Mo3ra
(puc. 3).

CHmeHne MeTabosMyecKon aKTUBHOCTM TOJIOBHOMO
MO3ra y MauMeHTOoB C AeMeHUMeN anbLreiMepoBCKOro Tuna

Tom 42, N 4, 2023

V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

Puc. 3. M13T ¢ 'SF-O/T. BonesHb Manbix COCY/0B rO/I0BHOMO M03-
ra. CybKopTuKanbHasa cocyaucTas AeMeHUMs YMepeHHO! CTeneHu
TAXECTU. MHOXKECTBEHHbIE «MO3aNyHbIe 30HbI» HapYLUEHUS HaKo-
nneHus paguodapmnpenapara B NpoeKuuu 6asanbHbIX raHriveB
C HepaBHOMEpPHbLIM MMNOMeTaboIM3MOM Kopbl JIOGHBIX, BUCOYHBIX
U TeMeHHbIX A0/1eN (NMoKasaHo CTpesiKkamm)

Hocuno bonee 0AHOPOAHbIN XapakTep. OCHOBHBIM NaTTEPHOM
HapyLUeHui MeTabonuaMa bbino ABYXCTOPOHHEE CUMMETPMY-
HOe CHWXKeHMe NoKa3aTesieil MeTabonmaMa pasinyHom cTene-
HW BbIPaXKEHHOCTU B BUCOYHOM U TEMEHHOW KOpE FOJIOBHOMO
mo3sra. [lpuMenenue MN3T Takoke no3sonmno bonee npuLenb-
HO MPOBECTM OLEHKY MeTabosMYeCcKon aKTUBHOCTU CTPYKTYp
rO/I0BHOIO MO3ra, 3Ha4MMBIX /15 06eCreyeHNs KOTHUTUBHOM
AesTenbHocTW. Hapagy ¢ runomMeTabonmM3mMoM BUCOYHOM W Te-
MEHHOW KOPbl 0YeHb HArMSAHbIM OKa3anoch CHUMEHME Mo-
Ka3aTesiell MeTabonMyecKomn aKTMBHOCTU B Meyo6a3anbHbIX
OTAenax BUCOYHOM A,0MM, 0COBEHHO B runnokamnax. [aHHble
U3MeHeHus Hambonee YeTKo No3BoNsAM auddepeHLMpoBaTh
HelipoJereHepaTMBHYK M COCYAMUCTYH0 3TUOMOTMI0 KOTHUTMB-
HOM AUCYHKUMM (pUc. 4).

CpaBHuTeNIbHAsA XapaKTepUCTMKA HapyLweHWd MeTabo-
NU3Ma B PasfnyHbIX LiepebpanbHbiX CTPYKTYpax y nauueHToB
¢ CKP v y naumenToB ¢ bA npeacraeneHa B Tabn. 4.

Tabnuua 4. CpaBHUTE/bHAA XapaKTEPUCTUKA NOKa3aTesel MeTaboNNYEeCKOi aKTUBHOCTI MO3roBOi TKaHW B pasfinyHbIX 061acTsax rosoBs-
Horo Mo3ra Yy naumnenToB ¢ CKP BcneacTaue 6onesHn Manbix cOCyA0B U Y nauueHTos ¢ bA (6annbl (M + o))

06nactn uHTepeca CKP BA
Kopa opbutodpoHTanbHbIX 30H 35 +04* 1,4+05
Kopa npedpoHTanbHbIX 30H 20+0,3 1,1+0,5
Kopa TeMeHHbIX fonen 1,6 £0,3 55+0,5*
Kopa BucouHbIX Aonen 1,2+0,3 6,5 +0,5*
Kopa 3atbinoyHbix gonen 0,6 0,3 0,7+0,3
[Mnnoxkamnbl 1,1+0,4 79 +08*
basanbHble raHrmm 3,3+£0,5* 0,704
3puTtenbHble byrpbl 2,7 +0,4** 04+0,3
3a[HAA YyacTb NOACHOW U3BUUHDI 1,0+£0,2 2,7 £0,3*
CpepaHss yacTb NOSICHON U3BUIIMHBI 0,7+0,2 1,4 +0,2*
lNepenHss yacTb NOACHON U3BUNMHDI 1,9+0,3 20+0,3

lpumeyanue. * — p < 0,05, ** — p < 0,001.
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Puc. 4. 3T ¢ "F-®/T. leMeHUMs anbLreiiMepoBCKOro TNa YMepEHHOIA CTEMeHM TAKECTH. A — aKcuanbHbIi cpe3, b — KopoHapHbIii cpes.
[IByCTOPOHHMI rMNoMeTabosIM3M Kopbl TEMEHHBIX U BUCOUHbIX [Jofiei (NOoKa3aHo CTpesikamu)

Ta6nuua 5. CpaBHUTENbHAA XapaKTepUCTMKA NMOKa3aTesieil MeTaboMYecKoi aKTMBHOCTM MO3roBOM TKaHM B Pas/iMuHbIX 06/1acTAX rof0BHOMO
Mo3ra y naumeHToB ¢ CKP Bcneacteue 6oe3Hu Manbix COCYA0B B 3aBUCUMOCTY OT BbIPaXKEHHOCTY KOTHUTUBHOTO Aeduumta (6annbl (M + 6))

06nactu uHTepeca YKP | JIL | vl
Kopa opbutodpoHTanbHbIX 30H 23+0,7 39+04 4,0+0,7
Kopa npedpoHTanbHbIX 30H 0,8+05 2105 30+04
Kopa TeMeHHbIX fonen 08+05 1,7+05 23+05
Kopa BucouHbIX Aonen 05+0,3 1,6 +0,7 1,3+£0,3
Kopa 3atbinoyHbix gonen 1,0+1,0 0,7+0,2 0
[Mnnokamnbl 1,3+0,3 3,9+0,5* 45+1,0
BasanbHble raHrum 1,515 07+0,3 1,3+£0,6
3putenbHole byrpbl 0,8+0,5 3002 4,0+0,4
3a[iHAA YyacTb NOACHOW U3BUUHDI 0 1,4 +0,3* 1,3+£0,5
CpeaHss yacTb NOSCHON U3BUIIMHBI 0,3+0,3 0,6+0,2 1,3+0,5
lepeaHss YacTb NOSICHON U3BUIIUHBI 0,8+0,5 2,3+05 25+0,3

[lpumeyanue. * — p < 0,01, ** — p < 0,001.

Y naumeHTOB C [eMeHUMeN anbLreMMepoBCKOr0 Tuna
CpeJHMIA MoKa3aTeslb MeTabonMyeckon akTMBHOCTU B Kope
TeMeHHbIX foneit coctaBun 5,5 + 0,5 bannos, B Kope BUCOY-
HbIX gonevi — 6,5 + 0,5 6annoB, 4To 3HAYMTENBHO NpeBbILLA-
N0 aHaNorUyHbIA NoKasaTesib Y NaLUMeHToB ¢ BonesHbl Ma-
nbIx cocynos (cooTetcTeHHo 1,6 + 0,3 1 1,2 + 0,3 bannos,
p < 0,001). Ewe bonee BbpaeHHbIE PasfinymA YCTaHOBEHDI
Mpu OLEHKe MeTabonMueckon aKTMBHOCTM B rMMMOKaMMax.
Y naumeHToB ¢ AeMeHLMel anbLreiMepoBCKOro TUNa NoKasa-
Tesb CHUXEeHNs MeTabonuama coctaeun 7,9 + 0,8 6anna, npu
COCYAMCTLIX KOTHUTUBHBIX paccTporctBax — 1,1 + 0,4 ban-
na, p <0,001. Ewe 0aHOM 30HOM C BbIpaXeHHbIMM pasfinym-
AMU MeTaboNMUeCKOM aKTUBHOCTM Bblna 3afHss YacTb Mo-
ICHOW M3BUNMHbI (2,7 + 0,3 6annos npu anbLreiMepoBCKoiA
natonorum u 1,0 + 0,2 6annos npu CKP, p < 0,001).

Mpu 3TOM Bonee BbIpaXeHHOE CHUMKEHME MeTabonmue-
CKOM aKTMBHOCTM Yy naumenToB ¢ CKP yctaHoBneHo B op-
buTodpoHTanbHOM Kope, MPoeKuMM 6asanbHbIX FaHrMeB
W 3puTenbHbIX byrpoB (cooTBeTcTBeHHo 3,5 + 0,4, 3,3 £ 0,5
un 2,7 + 0,4 6annos, pasnuuua goctoBepHsl, p < 0,001).

DOI: https://doiorg/ 10.17816/rmmarb01/83

[lononHnTenbHO NpoaHanu3upoBaHbl NoOKa3atenu Me-
TabonMuecKom aKTUBHOCTM B 3aBUCUMOCTU OT TAXECTH
KOTHUTUBHbIX HapYLUEHUI, KOTopble NS HEKOTOPbIX 006-
nacTeit JoCToBepHO oTnMyanuch y nauuentoB ¢ CKP
(tabn. 5).

Ha ocHoBe aHanu3a OMHAMWKM W3MEHEHMI MoKa3aTe-
neil MeTaboNNYECKO aKTUBHOCTU MOXHO CLenaTb BbiBO,
YTO NpW NaToNOrUM ManbiX COCYLOB BbIpaXEHHOCTb rUMo-
MeTabonmaMa, BepoATHO, CBAI3aHa C BbIPaXKEHHOCTbIO KOr-
HUTMBHOTO feduumTa. Heobxoanmo yKasatb, YTO B NepByio
oyepefb OTMEYaeTCs 3HAYWTeNbHOE MpOorpeccupoBaHue
METab0IMYeCKUX HapyLLeHWA B npedpoHTaNbHOM M opbu-
To(POHTaNLHOM Kope, NepeaHei YacTu NOACHON U3BUWHBI,
DasanbHbIX raHruAX, 3puTenbHbIX byrpax. Mpu yMepeHHbIX
KOrHWUTMBHBIX paccTpoiicTBax MokasaTenb runometabonms-
Ma B opbutodpoHTanbHoM Kope coctaeun 2,3 + 0,7 6anna,
y bonbHbIX C nerkoii pemeHumen — 3,9 + 0,4 6anna, y 6onb-
HbIX C yMepeHHoW aeMeHumelt — 4,0 + 0,7 banna. B atux
e rpynnax CHuxeHue MeTabonuaMa B NpoeKumn basanb-
HbIX raHrnuMeB coctaBuno cootBeTctBeHHo 1,3 + 0,3, 3,9 + 0,5
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n 4,5+ 1,0 6annos, B npoekuun Tanamycos — 0,8 + 0,5,
3,0 £0,2 1 4,0 + 0,4 6annos.

YcTaHoBNeHHas B3aWMOCBA3b KOPKOBbIX W MOAKOPKO-
BbIX HapylleHui LepebpanbHoro Metabonuama, BeposTHO,
cBAi3aHa ¢ ycyrybneHueM deHoMeHa pasobLueHns nogKop-
KOBO-KOPKOBbIX CBAi3el, 4T0 00yCnoBneHo nporpeccupoBa-
H1eM LiepebpoBacKynsipHoro 3aboneBaHus. CpaBHUTENbHbIN
aHasnn3 BbIPaXEHHOCTU U AMHAMUKU METabonnyecKux 1 nep-
(y3MOHHBIX HapyLLEHWA TaKXKe MO3BONSET CAenath BbIBOA,
YTO rMNoMeTabosn3M Mo BpeMeHU HECKOSbKO Onepexaet
runonep@y3noHHble HapyLLeHWs, Mo KpaliHel Mepe, B Moj-
KOPKOBBIX CTpyKTypax ronosHoro mo3ra npu CKP.

Mpy LeMeHLMM anbLreMMepoBCKOro TUNa He YAanoch Bbl-
AIBUTb CTAaTUCTUYECKU [LOCTOBEPHBIX Pa3finuuid NoKasaTenei
MeTaboNIMYeCKoi aKTMBHOCTU B 3aBUCUMOCTM OT CTafiuM 3a-
boneBaHus, BO3MOXHO, B CBA3M C TEM, YTO OTHET/IMBbIE Ha-
pyLLeHuUs MeTabonn3Ma NosBASIOTCA Y3Ke Ha paHHMX 3Tanax
(hopMMPOBaHMA KOTHUTUBHOTO AeduumTa M B LaNbHENLLEM
MpOrpeccupytoT He TaK bbicTpo. B aTou cBsA3u LenecoobpasHo
paccMatpuBath 13T B KayecTBe MeToAa paHHEN ANarHOCTUKH
KOTHUTMBHbIX HapYLUEHWI anbLredMepoBCKOro TUMa.

06cyxaeHue 0CHOBHbIX pe3yNbTaToB
uccnesoBaHuA

BkntoyeHune B auarHoctuyeckuit anroputm OO3KT v N3T
[L,aeT BO3MOXKHOCTb NPUMHKM3HEHHOW OLIEHKM COCTOSIHUA Liepe-
BpanbHoi nepdysum n MeTabonnyecKoi aKTUBHOCTM pasnmny-
HbIX LiepebpanbHbIX CTPYKTYP Y MALMEHTOB C KOTHUTUBHBIMY
paccTporcTBamm pasnnyHoi atuonorun. 0606Las nonyyeH-
Hble [laHHbIe, MOXHO CAEeNaTb BbIBOL, YTO U A1S Helposere-
HepaTUBHOM, W LIS COCYAMCTON 3TMOOTM KOTHUTUBHBIX pac-
CTPOMCTB XapaKTepPHbIMU SBASKOTCS ONpeLeNeHHbIe NaTTepHbI
nepdy3noHHBIX M MeTaboNMYeCKUX HapYLUEHWH, YCTaHOoBMe-
HWe KOTOPbIX MOXKET MOMOYb B PELLEHWN CIOXHBbIX andde-
peHLManbHo-AuarHocTMieckux 3apad. ¥ naumentos ¢ CKP,
00ycnoBneHHbIMM MaTosiorei ManbiX COCYLOB TONOBHOIO
MO3ra, OT/IMYMTENbHBIM NPU3HAKOM OblNo coyeTaHWe runo-
nepdy3uun B rnybokux otaenax nobHoM 40 ¢ HapyLUeHeM
nepdysumn B CybKOPTUKaNbHBIX CTPYKTypaX, 0COBEHHO B XBO-
CTaThiX SAPaX M 3puTeNbHbIX Byrpax, YTo B LIENIOM cornacy-
€TCA C ITepaTypHbIMK AaHHbIMK [15, 21-23].

Pe3ynbTatbl NpoBeAeHHbIX UCCNef0BaHMIA NMO3BONIM Bbl-
[LEeN1Tb BO3MOXHbIE MapKepbl BO3HUKHOBEHUS W NMpeaUKTOpbI
MporpeccupoBaHns KOrHUTMBHOMO Aeduuuta npu Lepebpans-
Hoi 6onesHn Manbix cocynos. Y naumeHToB ¢ YKP nepdysu-
OHHbIE HapyLLEHNS B NPOEKLMM 6a3anbHbIX FaHrIMeB, BKIIOYas
3puTeNbHble Byrpbl, XBOCTaTble AApa, OKa3auCh 3HAYUTENBHO
Bonee BblpaKeHHbIMK, YEM B MPOEKLMM KOPKOBbIX 30H. [lpo-
rpeccupoBaHvie YKP o ctagum nerkoin aemeHumm buio conps-
JKEHO C 0TYET/IMBBLIM YXy/LLIEHWeM MOKa3aTeNneii LiepebpanbHoii
nepdy3mu B MeamobasanbHbIX OTAENax BUCOYHBIX [oMel
1 Kope No6HbIX [oMeli ¢ mocneayoLmM GopMUpoBaHUEM rvno-
nepdy3noHHbIX U3MEHEHWUH B IYOOKKX OTAEeNaX JI0OHbIX Aonei
KOpbI 1 B NPOEKLMM Ba3anbHbIX raHrmeB. Mo HaleMy MHEHMIO,

Tom 42, N 4, 2023

DGl https://doiorg/ 1017816/ rmmarb01/83

V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

HapyLeHus MeTabonmama B opbuTodpoHTabHOM Kope Npu na-
TONOTMM MaJlbIX COCYA0B SBNSKOTCA BTOPUYHBIMU, UTO OTPaXaeT
SBNEHNE «AMaLLM3ay, T. €. AeaddepeHTaLmm Kopbl BCeACTBME
LECTPYKLMM NOLKOPKOBO-KOPKOBbIX CBA3EM.

MoxkHo caenatb BbIBOJ, YTO HapyLueHns nepdysuu B 06-
NacTv NOAKOPKOBBIX CTPYKTYP LieiecoobpasHo paccMmartpu-
BaTb B KAQueCTBe PaHHEr0 MapKepa pa3BUTMS YMEpPEHHbIX
KOTHUTMBHBIX PaccTPOCTB NPW NaTONOrMU MENKUX apTepui,
B TO BpEMS KaK MapKepOM BbICOKOr0 pUCKa pasBuTUA LEMEH-
LM MOKET ObITb MPUCOEANHEHNE KOPTUKAMBHBIX HApYLLIEHWI
nepdy3uu B 30Hax, Haubonee 3HaYUMbIX B GYHKLIMOHANBHOM
OTHOLUEHUW NS obecneyeHns perynaTopHbIX GYHKLMIA 1 06-
LLLero KOTHUTUBHOTO COCTOSHWA. BO3MOXHOCTb MpUMEHSATb
OLEHKY nepdy3un B NPOEKLMW NOLKOPKOBBIX CTPYKTYP KaK
MPOTHOCTUYECKUI MapKep PasBUTUS COCYLMUCTON LEMEHLM
npu CcybKOpTUKanbHoW 3HUedanonatMM paccMaTpuBaeTcs
¥ B Apyrux uccnenosanusax [23].

Mpu aemMeHUMM anbLreiiMepoBCKOro TMNa CBOeobpasHoii
«BM3MTHON Mepdy3nNOHHON KapTouKok» 3aboneBaHus Bbiu
BunatepanbHble BbipaXeHHble HapyLLeHus nepdysumn B Kope
TEMEHHBIX 1 BUCOYHBIX A0J1el Ha GoHe Anddy3HoI rnonep-
(y3um Bceil Kopbl MOMYLUAPUWIA FOJIOBHOMO MO3ra, YTO COOT-
BETCTBYET JIUTEPATYPHLIM AaHHbIM [15, 16, 24].

Mo3nTpoHHas aMuccuoHHasa ToMorpadus B auddepeH-
uManbHon auarHoctuke BA obnapana 6onblen MHbopMa-
TMBHOCTbIO No cpaBHeHuto ¢ OM3KT, xoTs B Lenom npodmnm
M3MeHeHW LepebpanbHOM MeTabonnyeckol aKTMBHOCTM
BbinM aHanormyHel matTepHaM nepdy3vOoHHBIX HapYLLEHWI
MpW HelipoJereHepaTMBHOW W COCYAMCTON 3TMONOMM KOTHN-
TUBHBIX PacCTPOMCTB.

Y naupmeHToB ¢ LepebpanbHoi 60ne3HbI0 ManblX COCY0B
CHWXEHWE MeTaboIMYECKON aKTUBHOCTM B CYOKOPTUKANbHbIX
CTpPYKTypax 6bln0 Hambonee BbIpaXKEHHBIM W COYETaNoCh
C runoMeTabosM3MoM Kopbl N0BHBIX [0Mel, 4To Hapsagy
C AaHHbIMM 0 Mepdy3NOHHBIX HapyLUeHWsX NOATBEpKAa-
eT (eHOMeH NMOJKOPKOBO-KOPKOBOrO pa3oblieHus. Takue
XapaKTepUCTUKU (BYHKLMOHANBbHOW aKTUBHOCTM Pa3fuHbIX
LepebpanbHbIX CTPYKTYp MW COCYAMUCTON AeMeHLMM b
Moy4YeHbl U B ApYrux uccnenoBanusx [14—16]. lMomumo ato-
ro, ObiN0 BbISBNEHO CHUMXKEHUE MeTabonM3Ma B MpOEKLUH
nepesLHen YacT! NOSICHOW U3BUMMHBI, HTO MOXKET XapaKTepu-
30BaTb HapyLUeHWe MeXMNOoNyLIapHbIX B3aUMOLENCTBUN.

[lns BCex MauMeHTOB C AeMeHLUMeN anbLreiMepoBCKO-
ro TMna obLMM NpU3HaKOM BbIN0 HamMuMe CUMMETPUYHOIO
[BYXCTOPOHHEr0 rMnoMeTabonmama B Kope TEMEHHbIX W BU-
COYHbIX [10/1eli pa3HO BbIPaXEHHOCTU U, KPOME TOr0, 3HauU-
TeNIbHOE CHUKEHWe MeTabonM3Ma B runnoKaMnax, uto paHee
onucbiBanocb Apyrumu uccnegosatenamu [11-13]. Takum
006pa3oM, NO3UTPOHHYIO 3MUCCUOHHYKD TOMOrPadui0 MOXHO
cunTaTb METOAOM KaK paHHeW, Tak u auddepeHumanbHom
[VarHOCTUKW KOTHUTUBHBIX PacCTPOMCTB anbLireMMepoBCKOro
TUNa, rae B KayecTBe MeTabonyeckux nokasarenen MapKe-
POB CNYXWUT ABYXCTOPOHHEE CHUXEHME MeTabonuaMa B Kope
TEMEHHbIX [ONiel, B MeanobasanbHbIX OTAEeNaxX BUCOYHBIX
JI0Nei U B 3afHUX OTAenax nosicHoi ussunuuel [12, 13, 25].
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MpuMeHeHne MeTof0B (DYHKLMOHANBLHOW HelipoBU3yasu-
3aumu, Takux Kak OO3KT u M3T, no3BonseTr NoBbICUTb Ya-
CTOTY 0BHapYKeHWs NaToNIOrMYeCKUX M3MEHEHWI B FONIOBHOM
MO3re Ha paHHUX CTaguAx 3aboneBaHuii 1 ynyyLumnTb audde-
PEHLMaNbHYI0 UArHOCTUKY KOTHUTUBHBIX PaccTPOICTB Hell-
poaereHepaTMBHOM 1 cocyamcTon atuonoruu. Metog OO3KT
0bnaaaeT [OCTaTOYHOM YYBCTBUTENBHOCTBH U cneuuduyHo-
cTblo npu obcnefoBaHumn naumentos ¢ CKP, B To Bpems Kak
M3T bonee mHbopMaTHBEH Npu 06CEL0BaHUM NALMEHTOB
¢ bA.
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OnTuyecKasa KorepeHTHas
ToMorpagus ¢ aHrmorpajguein B AUarHocTuke

6onesuu AnbureiMepa

E.C. CtpymenToBa', B.10. Jlo63un'—3, [1.C. Manbues?, M.A. BypHatuesa?, M.M. MocuHa',
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AHHOTALMSA

AxtyanbHocTb. bonesHb AnbureiiMepa cTaHOBMTCS BCe bonee pacnpocTpaHEHHOM, M KOMMYECTBO MALMEHTOB C AEMEHLMEN
HeYKJIOHHO pacTeT. CyllecTBytoLme MeToAbl AMArHOCTUKM (HEMPOMCUXONOTMYECKOe TECTUPOBaHWe, UCCie0BaHVe Liepebpo-
CMUHANBHOW XUAKOCTU, MarHUTHO-Pe30HaHCHas TOMOrpadus U NO3MTPOHHO-3MUCCUOHHAs TOMorpadus) Ibo CydbEKTUBHBI,
nMBo ManofocTyrHbl, B0 ABNSIOTCA MHBA3MBHBIMU U LOPOrOCTOALLMMY, B CBA3M C YeM He0OXOAMM NOUCK HOBbIX METOA0B
JmarHoctuky 6onesHn AnbureiMepa. CeTuaTka M rofloBHOM MO3T YeSlOBEKA UMeIOT 0bLLee IMOPUOHAbHOE NPOUCXOXKAEHUE.
lprMeHeHMe ONTUYECKOI KorepeHTHO! ToMorpaduu ¢ aHrmorpadueit MoXeT NOMoYb B iArHOCTMKe 3aboneBanus, 0cobeHHO
Ha paHHel CTagnu.

Lenb uccnepnosanus. lpoBefeHne CpaBHUTENIBHOMO aHanM3a COCYAMCTON MIOTHOCTW NepUNanuUnsapHoi obnactu ceTyaTku
YeNIoBEKa C BbIPaXEHHOCTbH) KOTHUTUBHBIX HapYLLIEHUIA 1 aTPOdUYECKMX M3MEHEHWU NO AaHHBIM MarHUTHO-PE30HAHCHOM To-
morpadum y naumeHToB ¢ 6one3Hbio AnbureiimMepa.

Matepuansl u MeTogbl. B uccnegosanum npuHsny yyactme 30 naumnentos: 20 ¢ 6onesHbio AnbureiiMepa 1 10 B KOHTPOJIbHOIA
rpynne. Y Bcex naumeHToB npou3BeAeH cbop anob u aHamHesa, 0bLLMIn HeBpONOTMYECKUIA N 0hTanbMONOTMYECKUIA 0CMO-
TPbl 4151 OLIEHKU KPUTEPUEB BKITIOYEHMS M HEBKJTOUEHNS. B JanbHeliLueM BbINOMHEHO HEMPONCUX0N0rNYECKoe TECTUPOBaHHE,
MarHWUTHO-pe30HaHcHas ToMorpadusa rofoBHOTO Mo3ra C OLIEHKOW N0 CTaHAApPTM30BaHHbIM HEPOBU3yanu3aLMoHHbIM LLKa-
NaM U ONMTUYecKas KorepeHTHas ToMorpacdmm ¢ aHruorpaduen no craHfapTHoMy npotokony. 06paboTka nonyyeHHbIX pesynb-
TaToOB NPOM3BEEHa C NPUMEHEHNEM NPOrPaMMHOro naketa Statistica 10 (StatSoft, CLLA).

Pe3ynbtartbl. p1 OLEHKE COCTOSHWS MUKPOCOCYAMCTOrO pycia CETYaTKM rasa y NaumeHToB ¢ bonesHblo AnblreiiMepa bbino
BbISIB/IEHO Ha [OCTOBEPHOM YPOBHE CHUMEHWE OTHOCMTENbHONM COCYAMCTOW MAOTHOCTU B BEpXHEii MojoBUHE pafuanbHO-
ro NepunanunaspHOro CIETEHUs CETYATKU 3a CYET CHUMEHMs NOTHOCTU Menikux cocypoB (p = 0,02). BeisBnena npsamas
B3aMOCBA3b MEX[Y BbIPaXXEHHOCTBLIO CHIXKEHWS cyMMapHoro 6anna no wkane FCSRT v u3MeHeHWs cocyaucToi naoTHOCTH
B HOCOBOM ceKTope ceTyatku (r=0,52). MonydeHa pocToBepHas 0bpaTHas 3aBUCMMOCTb MEX[Y COCYAMCTON MIOTHOCTBH
B BUCOYHOM CEKTOpE M UTOroBbIM bannoM no wane GCA ans naumeHToB ¢ 6onesHbio Anbureimepa (r = 0,57). Mpu oueHke
no wkane Fazekas BbisBNEHa 00paTHas KOPPENALMA MEXAY ee pe3ynbTaToM U COCYAMCTON NNOTHOCTLI B BEPXHEN NOOBUHE
CeTYaTku 1 ee BepxHeM cekTope (r=0,53).

3aknovenune. OnTuyecKas KorepeHTHas ToMorpamm ¢ aHrmorpagueit — BbICOKOMH(BOPMATUBHLIN M NEPCNEKTUBHBIA METOS,
B paHHeW, B TOM YuCne [LOHO30/I0rMYECKOW, AMarHocTuke 6onesHu AnbureiiMepa, SBNSIOWMACA B 3HAUUTENBHOW CTEMeHM
bonee LOCTYNHBIM 1 TOYHBIM, YEM ApYrie MeTOLMKUA UCCNeL0BaHuS.

KnioueBble cnoBa: 6eTa-aMunouaHbiii 6enok; 6onesHb AnbureiMepa; rnas; OMArHOCTUKA; KOTHUTUBHbIE HapyLUEHWs:;
ONTMYECKas KorepeHTHas ToMorpadms ¢ aHruorpadueid; ceTyaTka.
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Optical coherence tomography with angiography

in the diagnosis of Alzheimer’s disease
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ABSTRACT

BACKGROUND: Alzheimer's disease is becoming increasingly common and the number of patients with dementia is steadily
increasing. Existing diagnostic methods (neuropsychological testing, cerebrospinal fluid examination, magnetic resonance im-
aging, and positron emission tomography) are either subjective, inaccessible or invasive and expensive, therefore the search
for new methods of Alzheimer's disease diagnosis is necessary. The retina and the human brain share a common embryonic
origin. The use of optical coherence tomography with angiography can help in the diagnosis of the disease, especially at an
early stage.

AIM: To perform a comparative analysis of the vascular density of the peripapillary region of the human retina with the severity
of cognitive impairment and atrophic changes according to MRl in patients with Alzheimer’s disease.

MATERIALS AND METHODS: Thirty patients participated in the study: 20 with Alzheimer’s disease and 10 in the control group.
All patients underwent collection of complaints and history, general neurological and ophthalmological examination to evaluate
inclusion and noninclusion criteria. Subsequently, neuropsychological testing, magnetic resonance imaging of the brain with
assessment according to standardized neuroimaging scales, and optical coherence tomography with angiography according
to a standard protocol were performed. The results were processed using the Statistica 10 software package (StatSoft, USA).
RESULTS: Assessment of retinal microvascular bed condition in Alzheimer’s disease patients revealed a significant level of
relative vascular density reduction in the upper half of radial peripapillary plexus of the retina due to reduction of small vessel
density (p = 0.02). There was a direct correlation between the severity of the decrease in the FCSRT total score and changes in
vascular density in the nasal sector of the retina (r = 0.52). There was a significant inverse relationship between vascular den-
sity in the temporal sector and the final GCA score for patients with Alzheimer's disease (r = 0.57). The Fazekas scale score re-
vealed an inverse correlation between its score and the vascular density in the upper retinal half and its upper sector (r = 0.53).
CONCLUSION: Optical coherence tomography with angiography is a highly informative and promising method for early,
including pre-diagnosis of Alzheimer’s disease, which is considerably more accessible and accurate than other techniques.

Keywords: Alzheimer’s disease; beta-amyloid; cognitive impairment; diagnostics; eye; optical coherence tomography with
angiography; retina.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

Yucno naumeHToB ¢ 6onesHbto Anbureiivepa (BA) n apy-
rMMn opMaMn SEeMeHUMM HeyKIIOHHO pacTeT, YTo co3pa-
€T TPYOHOCTU JJ1S YXaXKMBAIOLWMX JIUL, U YNIEHOB UX CEMEN.
370 BefeT K NOBbILLEHNH (BUHAHCOBbIX 3aTpaT Ha yxog, 1 op-
raHU3aLmMio MCUXONIOMMYECKOW MOMOLLM POACTBEHHUKAM,
a TaKKe NPUBOLMT K MOBLILLEHMIO HAarpy3KKM Ha CUCTEMY 34pa-
BOOXpaHEHUS W COLMANbHO-3KOHOMUYECKOE Pa3BUTHE B Lie-
noMm [1]. Cuutaetcs, 4TO NaTONOrMYECKUA NPOLECC B LIEHT-
panbHoii HepeHou cucTeMe (LLHC), npuBoasaLLmMi K feMeHumH,
HaUMHAEeTCS 33 HECKONIbKO AECATKOB NieT A0 MOSBMEHUS
KOrHUTUBHbIX HapyLueHuin [2]. B yactHocT, npu BA npouc-
XoguT 0bpa3oBaHMe BHEKNETOYHbIX brswek beTa-amunou-
Aa (AB) 1 BHYTPUKINETOUHBIX HepodUOPUNNAPHBIX KITYOKOB
runepdochopunupoBaHHoro Tay-6enka npumepHo 3a 20 net
[0 NpOSAB/IEHUA NepBOii CUMNTOMATUKW. Take npu bA pa3su-
BalOTCA M3MEHEHWSA B COCYAMCTON CUCTEME FOIOBHOMO MO3ra,
TaKue Kak LiepebpanbHas aMunongHas aHronatvs u atepo-
CKJIEPO3, CHUKEHWE MIOTHOCTU W U3MeHeHue Mopdonorum
Kanunnapos [3, 4]. bbino nokasaHo, 4To oTioXeHWe AB noyT
L0CTUraeT CBOEr0 NUKa K MOMEHTY NPOSIBNEHUS KOTHUTUBHBIX
HapyLUEHWIA, TOrAa KaK YCKOpPEHWe HaKoMIeHUs KiybKoB Tay
MOXET XapaKTepu30BaTb MEPEXOAHbIA Nepuos, 0T LOKIU-
HWYECKOW CTafuM K NEpBbIM KIIMHUYECKUM NPOSBEHUSM.
OaHaKo 4o yMepeHHOW U TAXKEeNO0N CTafuiA BNMSHWE OTNoXe-
Hus AP 1 Tay-6enka Ha CMHaNTUYECKY0 AMCPYHKLMIO U Bbl-
YKMBAeMOCTb HEMPOHOB He JOCTUraeT CBOEro MaKcuMyma [3].
TakuM 06pa3oM, cBoeBpeMeHHas AUarHoCT!Ka UMeeT OrpoM-
HOe 3HayeHue Ans pa3paboTKM U MPUMEHEHNS paHHUX MeTo-
[0B neyeHus bA, 0Ka3bIBatoLLMX BAMSHME Ha COXPaHEHME Kor-
HWUTMBHbIX CNOCOBHOCTEN UMW 3aMefNeHNe UX CHUXEHMSA [6].
CaMbIM pacnpocTpaHeHHbIM W 06LLe0CTYMHBIM METOL0M
AmarHocTuky BA Ha ceropHs octaetcs Hevponcuxonoruye-
CKOe TeCTMpOBaHue, NPV BbIMNOJIHEHWW KOTOPOro Y NaLMeHToB
C anbLreiMepoBCKOW [AeMEeHLMEN B KITAaCCMYECKOM BapuaH-
Te yCTaHaBNMBAETCS NPOrpeccupytoLLee yXyALleHne namsaTi
aMHeCTU4eCKoro Tuna. TeM He MeHee TecTUpOBaHKe Tpebyet
BonbLUMX 3aTpaT BpeMEHW, UMEET YepTbl HEKOTOPOro Cybb-
EKTUBM3Ma, He MO3BOJISET C MOJIHOW TOYHOCTHIO MOCTaBUTL
[MarHo3 1 cKopee ABNAETCA AOMOJHEHNEM K KIIMHNYECKOMY
MHTEPBBLIOMPOBAHWI0 MaLMEHTa W ero PoACTBEHHWKA. Takxke
[ONs YCTaHOBNEHUSA AuarHo3a HeobxoanMMo BbINOHEHWE Mar-
HWUTHO-pe30HaHCcHo ToMorpaduu (MPT), no pe3ynbTaTaM Ko-
TOpO¥ BbISIBNSAETCA aTpodms: KaK 06L1an KopTUKanbHas, TaK
W CeneKkTMBHas (MeamobasanbHbIX OTAEN0B BUCOYHOW A0NH
¢ passuTeM atpodum runnokamnos). B 2018 r. rpynnoit akc-
NepToB aMepuKaHCKoro HaLmoHanbHOro MHCTUTYTa CTapeHus
u AnburenmepoBckoii accounaupeii (NIA-AA) bbinm BeinyLLe-
Hbl 0OHOBJIEHHbIE PEKOMEHAALMM MO AUArHOCTUHECKOMY Te-
cTupoBaHuio, hopmupytowwme bronornyeckoe onpegeneque
BA Ha ocHoBe broMapKepoB B paMKax cUCTEMbI Kaccuu-
Kaumm ATN, yctaHoenenHoi Jack C.R. et al. B 2016 . [7].
MMommMo MPT ronoBHOrO Mo3ra OHa BKJOYAeT AOMOSHU-
TeNbHble METOLbI AUArHOCTUKM, OHAKO OHW MaoLOCTYMHbI,
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ABNSIOTCA MHBA3MBHLIMU (NloMbanbHas NyHKUMS ANS BbisiB-
NEeHNs YPOBHA aMmnonza B LepebpocnnHanbHoON KMAKOCTM)
UM [OPOrocToALLMMM (MO3UTPOHHO-IMUCCUOHHAs TOMOrpa-
¢wus (N3T) ¢ «nuTTChyprekoi cybeTaHumein» u GTopLe30KcK-
rnoko3oi (OL) n NpaKTUYEeCKM He UCNOJb3YHTCA B NPaKTU-
Ke cTauuoHapoB. TakuM 0bpa3oM, pa3paboTka HeMHBa3MBHbIX
BromapKepoB, KOTopble MOMYT ObITb 06BEKTUBHO U3MEpEHI,
npocTbl U 06LLEA0CTYMHbI, MOMOXET MOBLICUTL I (EKTUB-
HOCTb CKPUHMHIA U AWArHOCTUKW AEMEHLMM, B HaCTHOCTH
anbLreMMepoBCKOro Tuna.

Y ceTyaTKu rnasa v ronoBHoro Mo3ra obulee aMbpuoreHe-
TUYECKOe NPOUCXOKAEHNE U, KaK CNefiCTBUE, CX0Xas KapTUHa
CTpoeHus cocyaucToi cetn. CXOACTBO B CTPOEHUM MUKPOCO-
CYL0B W MeXaH13Max perynsuuv no3sonsieT npesnonoxurh,
uTo B 06€MX COCYAMCTBIX CUCTEMAx MOTYT MpUCYTCTBOBaTb
obLwMe naTonorMyeckMe Mapkepbl dereHepauun [4, 8].
Hexotopble 3aboneBanus LIHC, Takue Kak LepebpanbHas 6o-
ne3Hb MeNKKX cocyfoB U BA, conpoBoXaaloTCs U3MEHeHNAMM
MWKPOLMPKYIAILMKM CETYaTKM, CXOXMMU C NaTosIoruyeckumi
npoueccamu B ronoHoM Mo3sre [9, 10]. Hanpumep, paciumpe-
Hue BeHyn Habniogaetca npu 6onesHn MenKuX cocyaoB, a WX
Y3KUiA Kanubp 1 NoBbILLIEHHAA U3BMNMCTOCTb BEH HabnofaoTcs
y naumentoB ¢ BbA [11, 12]. M3MeHeHWs KONIMYECTBEHHbIX MO-
KasaTeNnel, OLIEHUBAIOLLMX COCTOSHUE MMKPOCOCYAMCTON CETH,
TaKue KaK CHUXeHWe CKOPOCT BEHO3HOI0 KPOBOTOKA, MOTyT Ha-
bnioaarbca faxe Ha bonee paHHux cTagusx 3abonesanus [13].
370 crpaBefMBO TaKKe 1S caxapHoro avabeTa v r1nepToHuy,
MpK KOTOPbIX B CETYATKE BbIABNSKTCA MUKPOCOCYANUCTbIE MO-
BPEXEHMS, BKITHOYas KPOBOM3IMSHUS, MAKPOAHEBPU3Mb, 30Hb
notepu nepdysuu, CyxeHWe apTepuor, a B rofIoBHOM Mo3re —
CyOKOpTUKanbHble MHGMAPKTBI, NaKyHbl, TMNEPUHTEHCUBHOCTD
Benoro BeLLecTBa ¥ MUKPOKPOBOM3NUAHUA [14-16].

OnTuyeckas KorepeHTHast ToMorpadus (OKT) sensetcs He-
MHBA3MBHbIM METO0M BU3yanm3aLmm CETHATKM C MUKPOHHBIM
paspeLleHreM, a Haubonee NepcnekTUBHBIM A NoucKa Map-
KepoB anbLreiMepoBCKOI AereHepaLmm SBSIoTCA U3MeHe-
HWs NoKasatesieit KomMnnekca raHrmosHbix knetok (KK, GCC)
B KOTOPbIA BXOAAT: /ol HepBHbIX BofokoH (CHBC, RNFL),
raHrANO3Hble KJIETKU W BHYTPEHHWUA NNEKCU(DOPMHBINA CNOK,
COZEepIKalle, COOTBETCTBEHHO, AKCOHbI, KNETOYHblE Tena
W peHapuTel riokokopTukocTepounos (TKC). Pap nccneposa-
Teneu BbISBUNM 3HaUUTENbHOE CHUKeHWe TonLmHbl CHBC npu
nposefeHun OKT y naumenToB ¢ BA B cpaBHEHWUM € KOHTPOb-
Hoi rpynnoii. OnucaHo UCTOHYeHWe cnos Kak auddysHoro
XapaKTepa, TaK U NIOKabHO B BUCOYHOM, BEPXHEM U HIKHEM
kBagpaHTax [17-19]. OgHako coobuieHns 06 n3MeHeHUM MU-
KpOLMPKYNALMM B AaHHOM 00/1aCTM MaouMUCIIEHHBI, @ UX pe-
3y/bTaTbl UMEIIT CNIOPHbIV XapaKTep. M03ToMy Lebio AaHHOM
paboTbl CTana oLeHKa COCTOSHWUA MUKpoCocyaucToro bacceii-
Ha CeT4YaTKK, B YaCTHOCTM B NepunanuinspHon obnactu (M0).
OnTudyeckas KorepeHTHas ToMorpaduyeckas aHrmorpagus
(OKTA) — 310 OTHOCMTENLHO HOBLIV METOL, BU3Yyann3aLuu,
KOTOpbIA OMpeAensieT ABUXEHWE KNETOK KpOBM B Kamwn-
napax cetyatku 6e3 mcnonb3osanusa Kpacutens [20, 21].
OcHoBHoe npenmyLLecTBo OKTA — BO3MOXKHOCTb BU3Yann3aLmm
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COCY[LOB Ha pasHoM rnybuHe no aHanoruu co CTPYKTYp-
Hoi OKT. o cpaBHEHUIO C KOHTPACTHBIMM aHIMOrpaUYecKUMm
MeTofaMm KadecTBo feTanu3auuv OKTA He 3aBucuT 0T npo-
cauMBaHua Kpacutens, a bonee rnybokue cocyapl He Teps-
I0T KOHTPACTHOCTM M3-33 3KPAHUPOBAHWUA MOBEPXHOCTHBLIMM.
Wccneposanus ¢ npuMeHenneM OKTA y nauuenTos ¢ BA He-
MHOMOYMCNEHHbI W cnopHbl. B 2021 r. rpynnoii aBTopoB 6bin
onybMKOBaH MeTaaHanus ¢ BKIlOUeHUeM 14 cTaten, B KOTO-
pbix BbinonHsnace OKTA y nauvenTos ¢ BA. B nccnegosanusx
coobLanock iMbo 06 M3MepeHusIX, 0CHOBAHHbIX Ha NOLLaaM
(. e. 0bLas nnowaAb COCYAUCTON CETU Ha eAUHULY MoLla-
OV ceTyatku), mmbo 06 n3MepeHmsX, OCHOBaHHbIX Ha ASMHE
(1. . 0blas A/MHA COCYAMCTON CETV Ha eVHWLY MoLau
ceTyatky), mbo o ToM U apyroM. MeTaaHanu3 BbisBUN 3Ha-
UMTENbHOE YBENIMYEHWE nowwaav (hoBeanbHOW aBacKynsp-
Hol 30HbI (PA3, FAZ), 3HauuTeNbHOE CHUKEHWE MIOTHOCTU
(CN, Vessel density, VD) noBepxHocTHbIX NapaoBeanbHbIX CO-
CYA0B U B LenoM obeaHeHne kanunnspHom ceth npu bA, xotsa
MeXny uccnefoBaHMAMM Habniofanack 3HaunTesbHast retepo-
reHHOCTb B METOZMKaX MojTyyeHnst U 06paboTky AaHHbIX [22].
B pamkax uccnepoBanms Atherosclerosis Risk in Communities
(ARIC) NpoaeMOHCTPMPOBaHO, YTO HEKOTOpble pefKue aHOMa-
JUW CETYaTKU r/1a3a MOryT MPeLCKasaTb CHUMKEHUE KOrHUTUB-
HbIX CMOCOBHOCTEN U BO3HUKHOBEHME feMeHumu [23, 24]. B He-
[aBHEM UCCe0BaHWM BbII0 NMOKa3aHO, YTO KOSIMHECTBEHHBIN
aHanm3 OKT moxet nomoub auddepeHumposate bA ot apyrix
B1ooB AemeHumn, a OKTA — BbISIBUTb MUKpOCOCYaMCTbIE 13-
MeHeHus y naumeHToB ¢ bA, npeacTasnstoLume coboi HoBble Mo-
TeHUManbHble Kputepun auddepeHUmManbHoM AMarHoCTURM [25].

MATEPUAJIbl U METOAbI

B 3TOM npocneKTMBHOM MUcCref0BaHUM MPUHANW yyacTue
20 naumeHTOB, UMetoLLMX BepOoATHbIN anarHo3 bA, n 10 3go-
poBbIX [,0bpOBONbLEB B Bo3pacTe oT 54 a0 80 net 6e3 Kor-
HWUTMBHbIX HapyLUEHW, LOCTUTAlOLMX YPOBHS YMEPEHHbIX
KOTHUTMBHbIX HapyLLeHWA 1 bonee No AaHHbIM HeWporncuxo-
NOTUYECKOT0 TECTUPOBAHMS.

Kputepuamu uckmtoyeHms bbinum: ncuxudeckue 3abone-
BaHWs, HapyLIEHUS CO3HAHWUA WM NOBEAEHMUS Y NALMUEHTOB,
KOTOpble He N03BOMIAKT NPOBECTM 3aMaHMPOBaHHbIe UcChe-
[0BaHUs B MOAHOM 06beMe; Haluume OCTPOro HapyLleHus
Mo3roBoro kposoobpatuenus (OHMK) unm ero nocneacteuii
B CTPaTerMyecKy BaXKHOM [ KOTHUTUBHBIX QYHKLMIA 30HE;
rpybble ABUraTenibHble W/UAKM CEHCOPHbIE HApYLIEHWUS; Ha-
JIMYME KIMHWUYECKM 3HAYUMBbIX APYrUX HEBPONOTUYECKUX
3aboneBaHuii (paccesHHbIA CKepo3, OMyXoiu FOJI0BHOIO
MO3ra, HEMpOMHDEKLMW; Hanuume LpYrux HeWpoAaereHepa-
TUBHBIX M AVCMETabONIMYECKUX HapyLUEHMIA U [p.); Hanuune
COMYTCTBYIOLLMX COMaTUYeCKuX 3aboneBaHuii B cTagumn fe-
KOMMeHcauuy; Hanuume nioboii naTonorum cetyatku B Ma-
Kyne, rnaykoma; niobas natonorus, NpUBOAALLANA K HapyLue-
HWK0 MPO3payHOCTU ONTUYECKUX CPef (BKIYas KaTapaKTy
cunbHee ctenedn 1 no Lens Opacity Classification System
scale lll); kauectBo ckaHupoBaHus OKTA Q6 u Huxe.
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BceM nmaumeHTaM BbLINOSHANOCH HEMPOMNCUXOI0MMYECKOE
TECTUPOBaHMe, BKJIKOYAIOLLLEE KPaTKYHO LKAy OLLEHKM NCUXHU-
yeckoro cTatyca (MMSE), TecT cBo60HOr0 1 accoLM1poBaH-
HOro cenlekTMBHOro pacno3HaBaHust (FCSRT), TecT pucoBa-
Hus YacoB (TPY), oLeHKY KIIMHUYECKON PeMTUHIOBOM LUKasbl
nemeHumn (CDR). [Ins noatBepkaeHUst AMarHosa, a Takke
LNS BbISIBIEHNUS NALMEHTOB C HaIMUYMEM KPUTEPUEB UCKJIHO-
YeHWs BCEM YYaCTHMKaM BbinonHanack MPT ronoBHOro Mos-
ra c nocnefyioLen oLeHKoi no WKanam atpoduu: Fazekas,
Koedam, rnobanbHoi (anddy3Hoi) KopTukanbHoi atpodium
(wkana Pasquier, GCA), aTpodmm MeamanbHbIX 0TAEN0B BU-
coyHoit gomm (MTA).

[Ins OLLeHKM COCTOSHMSA MUKPOCOCYAMCTOrO pycna ceTyar-
kn OKTA 6bina BbinonHeHa Ha ToMorpade RTVue-XR Avanti
(Optovue Inc., CLLIA), ocHoBaHHOr0 Ha anropuTMe YCTPaHEeHusl
npoeKumMoHHbIX apTedaktoB 3D PAR u obecneumsatoLLero
aHaNUTUYeCKOe OMpeeneHme N0THOCTM KanuspHOM CETU.
B uccnefoBaHMM NpUMEHSANCH NPOTOKOMbI CKAHWUPOBaHMS
«Angio Retina 3 mm» u «Angio Disc 4.5 mm». [Ina oueHku
COCYAMCTOW NI0THOCTW Ucnonb3oBank npotokon Angio Retina
3 mm, LeHTPMPOBaHHbIN N0 LIEHTPY MaKybl. AHaNUTUYECKME
nokasatenn OKTA 6binu aBTOMatMyeckn creHepupoBaHbl
nporpaMMHbIM 0becnedyeHnem ToMorpada B BULE TEMIOBOM
KapTbl cocyaucToi nnotHocTW. CocyaucTtas mnoTHOCTb Cuu-
Tanacb CHUKEHHOW B CNy4ae BbISBIEHUS Ha TEMIOBOIA KapTe
Y4acTKOB X0JI0Hee 3e/eHOr0 LIBETOBON LUKasbl COCYAMUCTOM
nnotHoctu. CkaH HD Angio Disc pa3MepoM 4,5 x 4,5 MM
c paspelueHneM 400 x 400 nukceneir 6bin nonyyeH B M0
1 30He AMcKa 3putenbHoro Hepea ([3H). B pexxume EnFace
obin BolgeneH CHBC 1 oueHMBanuch pacnosoeHHble B HEM
paguanbHoe NepunanuisipHoOe COCYAUCTOE CJeTEHUe
(RPC, PNCC). N0 ycnoBHo pa3aensnu ans aHanusa Ha Bepx-
HIOI0 M HWXKHIOK MONOBUHBLI U 4 cekTopa (puc.). lMpoBoau-
nocb U3MepeHue oTHocuTeNbHOM nnoTHocTh cocyaoB (CI %)
B 30He [13H, B yKa3aHHOI NepunanuiisipHoOM 30He N0 CeKTo-
paMm, paccuuTbiBanoch cpegHee no M0 u no obenm atum 30-
HaMm (obLias nnowaab). AHanu3 npu NOMOLLY NPOrpaMMHOro
obecneyenus Angio Analitics npogeMoHcTpupoBan cocyam-
CTYI0 NNOTHOCTb BCelt cetu (Bce cocyabl) M0 n obnactu [3H,
TaK W OTAENbHO — OTHOCUTESIbHYHO MJIOTHOCTb KanunisapoB
0e3 yyeTa KpynHbIX cocynoB (Manble cocyapl). [lns aHanu3a
pe3ynbTaToB MCMob30BaaMCh METOLLI HEMapaMeTPUYECKO
CTaTUCTUKU (KpuTepuii MaHHa—YuTHW A1S ABYX HE3aBUCUMBbIX
BbIOOPOK), KOPPEeNALMOHHbIE B3aMMO3aBUCHMOCTU OLLeHMBa-
JICb C MPUMEHEHWNEM PaHTrOBOI Koppensauun CnvpMeHa.

PE3YJIbTATbI

Bcero B uccnenosaHuu npuHsanu yyactue 30 naumeHToB
(58 rnas). Cpem y4acTHUKOB [BYX TpyMM He BbISIBIEHO [O-
CTOBEPHbIX Pa3nnyniA No oty 1 Bo3pacTy. Y nauueHTos ¢ bA
Mo pesynbTaTaM HeMpONCMXOIOrMYecKoro TeCTUPOBaHUA Bbl-
fIBNeHbI bonee HU3KKWe 6annbl NPY TECTUPOBAHWM B CPaBHEHUM
C KoHTponbHom rpynnoii (K, uto bbino oxupaemo (tabn. 1).
Mo paHHbIM MPT ronoBHOro Mo3ra BbiSIBEHbI MPU3HAKK
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Tabnuua 1. ConocTaBneHue pesynbTaToB pasfiMyHbIX HEMPONCMXONOrMYECKUX METOAMK Y NauueHToB ¢ bA n KI'

Ipynnbl | FCSRT MMSE TPY CDR
[MaumeHTsl ¢ BA 27,95 £ 12,51 21,95 +5,15 4,21 + 2,64 1,20 + 0,41
KoHTponbHas 47,50 + 0,76 29,38+ 1,19 10,00 £ 0 0
[locToBepHocTb pasnmnumit (p < 0,05) 0,001 0,001 0,001 0,001

Tabnuua 2. CpaBHeHue pesynbTaToB oLeHKU MPT npu noMoLLy HelpoBM3Yanu3aLMoHHbIX LKA Y UCCaeayeMblX rpymnn

lpynnbl | Fazekas Koedam MTA GCA
Mauventsl ¢ BA 1,33 £ 0,49 1,07+ 0,88 2,20+ 1,15 17,53 + 8,73
KoHTponbHas 0,67 £ 0,82 0,67 +0,82 0,20 + 0,45 9,33+3,21
[locToBepHocTb pasnuuuni (p < 0,05) 0,079 0,381 0,001 0,250
Tabnuua 3. OueHka cocyaucTon noTHocTM B npoekuuu 13H n 10
06nacTb uccnefoBaHUA COCYAMCTON MIOTHOCTM | BA Kl | [ocToBepHocTb pasnmumit (p < 0,05)
Bca nnowanp 48,76 + 1,58 49,91 + 1,48 0,07
[O3H 49,31 + 6,06 52,58 + 6,73 0,20
no 51,04 + 2,05 52,24 + 1,66 0,24
BepxHss nonosuHa 50,78 + 2,05 52,76 1,50 0,02
Manble cocynbl Hu»kHAA nonoBuHa 53,67 £ 11,37 51,63 £ 2,09 0,75
BucouHbIn cexTop 53,05+ 2,82 53,38 + 1,77 0,47
BepxHuii cekTop 50,25 + 3,16 53,25 + 2,31 0,03
HocoBoit cekTop 47,55 + 3,33 47,63 + 3,42 0,90
HuxHuit cexTop 53,95+ 3,07 56,00 + 4,04 0,17
Bca nnowanb 55,11+ 1,83 56,20 £ 1,10 0,15
[3H 58,94 + 5,19 60,94 + 5,39 0,33
Bce cocyapl Mo 57,08 + 1,90 58,44 + 1,08 0,11
BepxHss nonoBuHa 57,06 + 1,90 58,98 + 1,08 0,01
HwHAaa nonosuHa 57,10 = 2,09 57,88 + 1,27 0,44

Vessel Densu (RPC)

A

BepxHsis IOIOBHHA

HmKHAA I0IOBHHA

: T'

Vessel Density (RPC)

BA

PucyHok. Ctpenkamu Ha TensioBoi KapTe 0TMEYEHO CHKEHME COCYAMCTO NIOTHOCTM B BepXHel 061acTv pagmansHoro nepunanunasp-
HOro cnneTteHus y naumenToB ¢ bA B cpaBHeHuu ¢ naumneHTamu u3 KI. CxeMaTyecKoe pasfeneHmne CeT4aTKy ¢ aBTOMATUYECKUM PacyeToM
COCYAMCTOM NAOTHOCTM: A — Ha BEPXHIO W HUXHIOW; b — Ha cekTopbl (S — BepxHUiA, | — HWKHUIA, T — BMCOYHBIA, N — HOCOBOVA).
MpofeMOHCTPUPOBAHO CHMKEHME COCYAMCTOM NNOTHOCTM Y NauueHTa ¢ bA B BepxHei 0011acTu 1 BepXHEM CEKTOpE CEeTHaTKU B CPaBHEHUM

CO 3[0pOBbIM 06P0OBO/bLEM

aTpodun BUCOYHOM Kopbl (cpefiHeli, basanbHoun 1 natepanb-
HOM) 1 TEMEHHOM Kopbl (MeananbHOM W NaTepanbHoM) Y naum-
€HTOB 0CHOBHO rpynnbl. loflyyeHHble JaHHbIE B X0e OLeH-
Kn MPT no HeMpoBK3YyanM3aLMOHHbIM LUKaaM 0TobpaeHbl

DB hitps:// doi.org/ 1017816/ rmmars92301

B Tabn. 2. PesynbTathl BoinosHeHHOM OKTA y naumeHToB ABYX
rpynn, UX CpaBHEHME U NMOWUCK 3aBUCUMOCTU C AAHHBIMM Heli-
POMCUXO0NIOrMYECKOr0 TECTUPOBAHUA U OLEHKW HEMpoBU3Yya-
NIM3aLMOHHBIX LUKan npeacTaBneHbl B Tabn. 3-5.
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Tabnuua 4. KoppenaunoHHbIi aHanu3 Mexay pesynbTaTaMu HeponcUXoIoruyecKoro TeCTUPOBaHHUS U COCYAMUCTON NOTHOCTbIO B MPO-
eKLMM incKa 3puTenibHoro Hepsa 1 M0 Ans naumeHTos ¢ bA (3HaueHns koadduumreHTa koppensaummu CnupMena (r); Koppenauum 3HaumMbl

Ha ypoBHe p < 0,5)
06bnacTtb UccnefoBaHMs COCYAMCTON MIOTHOCTM | FCSRT | MMSE TPY | CDR
Bca nnowanb 0,30 -0,20 -0,07 -0,11
[I3H 0,29 0,27 -0,18 -0,04
no 0,16 -0,23 0,18 -0,25
BepxHss nonoBuHa 0,09 -0,45 0,15 -0,08
Manble cocyabl HuxkHAA nonosuHa 0,25 -0,03 0,31 -0,35
BucouHbIn cekTop -0,05 -0,28 0,05 -0,27
BepxHuit cextop -0,02 -0,59 0,24 -0,09
Hocosoii cextop 0,52 -0,13 0,39 -0,13
HuxkHwii cextop -0,06 -0,08 0,09 -0,14
Bcsa nnowanp 0,37 -0,19 0,06 -0,11
[O3H 0,20 0,26 -0,20 0,00
Bce cocynbl 10 0,21 -0,21 0,35 -0,20
BepxHss nonoBuHa 0,15 -0,42 0,15 -0,08
HuHss nonouHa 0,14 -0,22 0,37 -0,18

Tabnuua 5. KoppenauuoHHbIi aHanu3 Mexay faHHbIMM, Nofly4eHHbIMU Npy oLeHKke MPT, 1 cocyacTon NNOTHOCTBH B NPOEKLMM AUCKA
3putenbHoro Hepa v M0 ans naumeHToB ¢ bA (3HaueHus koadduumenTa Koppensumn CnupMena (r); Koppensumu 3HauMMbl Ha YpOBHe

p<0,5)
06nacTb UccneaoBaHUs COCYAUCTON NAOTHOCTM | Fazekas Koedam | MTA GCA
Bcsa nnowapp -0,13 -0,04 -0,32 -0,07
[3H -0,03 0,04 -0,05 0,34
no -0,39 -0,36 -0,39 -0,32
BepxHss nonoBuHa -0,20 -0,31 -0,31 -0,35
Manble cocyabl Hu»kHAA nonoBuHa -0,53 -0,38 -0,35 -0,34
BucouHbIN cekTop -0,18 0,03 -0,43 -0,57
BepxHui cektop -0,17 -0,36 -0,03 -0,24
HocoBoii cektop -0,22 0,01 -0,21 -0,22
HuxkHuii cextop -0,48 -0,47 -0,39 -0,16
Bcsa nnowanp -0,10 -0,02 -0,39 -0,28
[O3H 0,03 0,04 -0,07 0,26
Bce cocynpl Mo -0,30 -0,36 -0,31 -0,44
BepxHss nonosuHa -0,16 -0,33 -0,30 -0,44
HuHss nonoBuHa -0,31 -0,34 -0,28 -0,43

OBCYXXAEHUE U BbIBO/blI

Mpy BLINONHEHWUM HEMPOMCUXONIOMMYECKOT0 TECTUPOBAHUA
YCTaHOBJIEHO, YTO B UCCNEAO0BaHUM NpUHsANK yyactue 19 na-
LMeHTOB C TMNUYHOM dopMoii BA 1 ogHa naumeHTKa ¢ atu-
MUYHOM (HOPMOM, @ UMEHHO JIOTOMEHUYECKUM BapUaHTOM
nepBUYHOM Nporpeccupytowei adasun. Y4acTHUKM OCHOB-
HOM rpynMnbl — NaLMeHTbl C CEHUBbHBIM TUMOM BA, bonbluas
YacTb U3 KOTOPbIX UMENW NErKyt feMeHumto no wkane CDR.
C yyeToM pa3BuTus aTpodum MefiobasanbHbIX 0TAEN0B KOpb

DBk https:// doi.org/ 1017816/ rmmars92301

TOJIOBHOMO MO3ra C MPeUMYLLECTBEHHBIM BOBIEYEHMEM UM~
rMoKamna y nauueHToB ¢ bA, y Bcex nauueHToB 310K rpynnbl
0TMeYeHo Hanndm1e aTpoum MeamanbHbIX 0TeSI0B BUCOUHOI
ponu (p = 0,001). NMpu oLeHKe COCTOSHWS MUKPOCOCYAUCTOrO
pycna cetyaTku Yy naumeHToB ¢ bA BbisSBNEHO Ha pocToBep-
HOM YPOBHE CHUXEHME OTHOCUTENbHOI COCYAMCTON MOTHO-
CTU B BEPXHeli MOMOBMHE PaauvanbHOro NepunanuiApHoro
CM/IETEHUS CETYATKM 3a CYET CHUMEHMUS MIOTHOCTU MEJTKMX
cocynoB B cpaBHeHun ¢ KI, xoTa camu umdpbl Haxoaunucb
B Nnpe/ieNax Bo3pacTHoi HopMbl. Kak Bbino 13noxeHo paHee,
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Yy nauueHToB ¢ BA CHWXaeTca ToNWMHA C0S HEPBHbIX BO-
JIOKOH CETHaTKM, KOTOPbIA U COOTBETCTBYET TOMOrpaduyecku
nepenanuanspHoi obnactu. Hanbonee BeposiTHO, AereHe-
paums CHBC npu BA Bbi3BaHa rubenblo akKCOHOB raHrIMo3-
HbIX KNIETOK B [OMOJIHEHWE K PeTPOrpagHoi AereHepauuy
B pe3ynbTaTe NOTepu KOPKOBbIX HenpoHoB [17]. Bonpoc
BPEMEHU BO3HWKHOBEHWUS HApYLLUEHWS MUKPOLMPKYNALMHN
B [aHHO/ obnact TpebyeT AOMONMHWUTENBHOTO M3YYeHus.
BeposTHee Bcero, rmbenb raHrIno3HbIX KNETOK U HapyLLeHWe
KPOBOTOKA B KanWIAPHO/A CETU UMEIOT napannenbHbin Xa-
pakTep. Hamn nponsBefieH KOPPEeNALMOHHBIN aHanu3 Mexay
CTENeHbI0 M3MEHEHWUSI COCYAMUCTON MNOTHOCTM KanunispoB
B npoekumu [13H v MO ¢ pesynbtatamu Herponcuxonormye-
CKWX TecToB y naumeHToB ¢ BbA, mo pesynstataMm Kotoporo
BbISIB/IEHA Ha JOCTOBEPHOM YpOBHe 0bpaTHas CBA3b CHU-
XeHus 6anna no wkane MMSE u n3meHeHWeM cocyamcTon
nnotHocT B BepxHeM cekTope PICC cetuatku. Bo3MoxHo,
OJ18 UHTepnpeTauMn NoayYeHHOro pesynbTata HeobxoanM
LOMOSTHATENbHBIA @HaNW3 OTBETOB HA OTAENbHbIE MYHKThI
TeCTa C OLIeHKOW «aMHEeCTUYECKOM» ero cocTaBnstoLen. Tect
cB06OJIHOMO M acCOLMMPOBAHHOTO CENEKTUBHOMO pacno3Ha-
BaHWA C HEeNocpeACTBEHHbIM BOCMPOU3BEAEHUEM SBNSETCS
Hanbonee yyBCTBUTENbHLIM B AnarHocTuke bA. Hamu 6bina
BbIsIB/IEHa MpsMas 3aBUCUMOCTb CHUMEHMA Danna no Tecty
FCSRT oT n3mMeHeHus COCYAMCTOl NAOTHOCTU B HOCOBOM CEK-
Tope ceTdatku (r = 0,52; p < 0,05). Hamu Take npousseneH
MOMCK CBA3W Mexay bannamu no LKanam HerpoJereHepaLmm
1 AaHHbIMK, NofyyeHHbIMU B xofe OKTA. Lkana rnobanbHoi
KOPTUKanbHOM aTpoduy — 3TO CUCTEMA KOJIMYECTBEHHON
OLLeHKM LiepebpankHoli aTpodum, oueHuBaroLLas ee B 13 pas-
JINYHBIX 061aCTAX FONIOBHOMO MO3ra OTZENbHO B KaXA0M Nony-
LuapuM ¢ cyMMaLyeii utorosoro banna. BeisiBneHa foctosep-
Has obpaTHas 3aBUCMMOCTb MEXK/Y COCYAUCTOM MIOTHOCTbH
B BMCOYHOM CeKTope U uToroBbIM bannom no wkane GCA
ana naumentoB ¢ bA (r=-0,57, p <0,05), yto mononHu-
TeNbHO MOAYEpPKUBAET MepCreKTUBHOCTb WCMONb30BaHMs
naHHbix OKTA. MMpu oueHke mo wkane Fazekas BbisiBneHa
obpaTHas Koppensauma Mexzy ee pesynbTaToM U COCYAMCTON
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MAOTHOCTbIO B HUXKHEN MOJIOBUHE CETYATKU U €€ HUXKHEM
cektope (r = -0,53, p < 0,05). Tekywiee uccnefoBaHue UMeeT
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[VMarHo3 Ha 0CHOBE Pe3y/bTaToB HEMPOMNCUXO0NIOrMYECKOro Te-
cTupoBaHua 1 MPT ronoBHOro Mo3ra, Ho Npu 3TOM Mbl He HC-
cnefoBanu 6uoMapKepbl B LiepebpoCnUHaNbHONM KMAKOCTH
n TeM b6onee He npoBogumu 3T, a 3T0 MOrNoO OrpaHUYMTL
YpOBEHb TOYHOCTM Hallero AuarHo3a. Bo-Bropbix, Mexay
[BYMS rpynnamn He 6blno CyLLECTBEHHOW pasHWLbl B BO3-
pacte, Ho Bce e yyacTHukn KI beinm Monoxe (p = 0,08).
B-TpeTbKx, X0TA1 Mbl UCKIIOYMAM U3 HALLEro WUCCef0BaHus
JLL C FIayKOMOM, Mbl HE MOXXEM MOTHOCTBH UCKITIOUUTD Na-
YKOMY C NMCEBAOHOPMANbHBIM [aBNEHNEM, KaK W MaLUeHTOB
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CTOBEPHOCTW pe3yNnbTaToB He0bX0aMMO YBENMUYMTL BbIBOPKY
MauMeHTOB, a TaKKe NPOBECTV AOMOJHUTENbHbIA aHanu3 co-
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W COCYAMCTON NNIOTHOCTBI0. M BCE Xe Mbl CYUTAEM NpUMEHE-
Hue OKTA ons auarHoctukn bA nepcneKTMBHBIM MeTOLOM.
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po6neMbl AMArHOCTUKU U NleYeHUs XPOHUYECKOro
6oneBoro CMHAPOMA y NALLMEHTOB C BapMaHTaMu
cTpoeHus nepudepuyecKuxX HepBoB.

Cepml KJIMHU4YEeCKUX ciiyyaes
A.P. bynatos, T.A. KonecHuk, A.A. bokosa, U.B. JIuteuHeHko, H.B. Lbiran

BoeHHo-MemuunHcKas akapemus, CaHkT-lNetepbypr, Poccus

AHHOTALMA

Lenb. OueHnTb HamMuMe BapUaHTOB CTPOEHNS NepudepuyeCKUX HePBOB KaK BO3MOXHbIX PaKTOpPOB puCKa XpoHu3aumm bone-
BOTO CMHPOMA Ha NpUMepe CepuM KITMHUYECKUX Cy4aeB.

MeTog, uccnepoBaHus. [poBefieHbl CUCTEMATU3aALMA W aHANM3 LaHHBIX 0TEYECTBEHHOM W 3apybeXHO! IUTepaTypbl No NaTo-
bum3nonorum, KIMHUKE, AMarHoCTUKe 1 Tepanum KOMMIEKCHOro permoHapHoro 601eBoro cMHApoMa.

Pesynbtathl. [lpefcraBneHa cepus KNMHMYeCKUX cryyaes. [lepeuncrieHbl 0CHOBHbIE GaKTOpbl pUCKa XpoHM3auuW boneso-
ro cuHgpoma. CucteMaTnanpoBaHbl COCTOSHUA U 3aboneBaHus, ¢ KOTOpbIMM HEe0bX0AMMO NpoBoAuTL AnddepeHLmManbHyo
[MarHoCTVKy Npu NoJ03peHNM Ha Hannyme KOMMIEKCHOrO pervoHapHoro 6051eBoro CMHAPOMa: TYHHeSbHbIE CUHAPOMBI (Kap-
nasbHbIA TYHHENbHBIA CUHAPOM), AvabeTuueckas nonuHesponatus, BUY nonuHeBponatus, noctrepneTuyeckas HeBpanrus,
HeliporeHHasl XpoMoTa/NoMBabHbIN CTEHO3, LIEHTPabHas MOCTUHCYNbTHas 60s1b, CMHAPOM BEpPXHEl FpyLHON anepTypbl.
3aknoueHune. Ha cerofHAWHNUA AeHb NpaKTUYECKWe BPayM U HelipoduU3nonory HefocTaTouHo 0CBEJOMIIEHDI O CyLLeCTBOBa-
HWW MeXHeBpasbHbIX aHAaCTOMO30B W 0COBEHHOCTEN, TUMWYHBIX 3IEKTPOHEPOMMOrpadMUECKMX NMPU3HAKOB, BCIEACTBUE YEro
B BO/bLUMHCTBE CNy4aeB MOMyYeHHble [aHHbIe 3/1eKTPOHeNpOMUOrpadumu MHTEpNpeTUpyloTcs owmbouHo. BapuaHTsl cTpoe-
HWS HEPBOB MOrYT [aBaTb HEBEPHYIO KIIMHUYECKYK KapTUHY COCTOSHUA Nepudepuyeckux HepBOB U MPUBOAUTb K HECBOE-
BpPEMEHHbIM AMArHOCTUKE W JIEYEHUI0 XPOHUYECKOro 60/1eBOro CUHAPOMA, KOMMJIEKCHOTO peroHapHoro 6oneBoro cuHapoma.
CoBepLUeHCTBOBaHWE METOJ0B [JUArHOCTUKM, a TaKKe LUMPOKO BHEAPSEMbIE BbICOKOTEXHONIOMMYHbIE METOAbl 00CNe0BaHU,
B YaCTHOCTU 3NEKTPOHEMpoMUOrpadus, MarHUTHO-pPe30HaHCHas ToMorpadus 1 yNbTPasBYKOBOE MCCNe0BaHuWe, cnocobeTay-
10T MOBBILUEHWI0 YaCTOTbI BbISIBIEHUS aHOMaNWN CTPOEHUSA Nepudepryeckux HepBoB. B NpeacTaBeHHbIX KIMHUYECKUX Cy-
yasx y NauMeHToB MMEeNUCh BapUaHTbl CTPOEHNS, KOTOpbIe AaBaii HEBEPHYIO KITMHUYECKYI0 KapTUHY COCTOSIHUSA Nepudepuye-
CKWX HEpBOB W NMPUBOAUNM K HECBOEBPEMEHHOI AMarHOCTUKE U JIEYEHUI0 — Pas3BUTMIO XPOHUYECKoro 605ieBoro cuHapoMma.

KnioueBble csioBa: BapuaHTbl cTpoeHns HepeoB; KPBC; MexHeBpanbHble aHacTOMO3bl; TpaBMaTudeckas Hesponatus; Y3U;
XpOHM4eckas 6oib; IHMI.
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Problems of diagnosis and treatment of chronic pain
syndrome in patients with variants of the structure

of peripheral nerves. A series of clinical cases

AlUbert R. Bulatov, Tatyana A. Kolesnik, Aleksandra A. Boykova,
Igor’ V. Litvinenko, Nikolay V. Tsygan

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

AIM: To assess the presence of variants of the structure of peripheral nerves as possible risk factors for chronic pain syndrome
on the example of a series of clinical cases.

MATERIALS AND METHODS: The systematization and analysis of data from domestic and foreign literature on pathophysiol-
ogy, clinic, diagnosis and treatment of complex regional pain syndrome has been carried out. Research method: system analy-
sis, presentation of a series of clinical cases.

RESULTS: A series of clinical cases is presented. The main risk factors for chronic pain syndrome are presented. The condi-
tions and diseases that need to be differentially diagnosed if complex regional pain syndrome is suspected are systematized:
tunnel syndromes (carpal tunnel syndrome), diabetic polyneuropathy, HIV polyneuropathy, postherpetic neuralgia, neurogenic
claudication/lumbar stenosis, central post-stroke pain, upper thoracic syndrome apertures.

CONCLUSION: Today, practitioners and neurophysiologists are not sufficiently aware of the existence of interneural anas-
tomoses and features, typical electroneuromyographic signs, as a result of which in most cases the obtained electroneuro-
myographic data are interpreted erroneously. Variants of the structure of nerves can give an incorrect clinical picture of the
condition of peripheral nerves and lead to untimely diagnosis and treatment of chronic pain syndrome, complex regional pain
syndrome. Improvements in diagnostic methods, as well as widely introduced high-tech examination methods, in particular
electroneuromyography, magnetic resonance imaging and ultrasound, are helping to increase the frequency of detection of
abnormalities in the structure of peripheral nerves. In the presented clinical cases, patients had structural variants that gave an
incorrect clinical picture of the condition of the peripheral nerves and led to untimely diagnosis and treatment — the develop-
ment of chronic pain syndrome.

Keywords: chronic pain; CRPS; ENMG; interneural anastomoses; traumatic neuropathy; ultrasound; variants of nerve structure.
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KJIMHAHECKWE CITYHAN

AKTYAJIbHOCTb

KonunyecTBo naumeHTOB ¢ XpoHU4ecKoii dopMon 6o mo-
CTOSIHHO pacTeT, 3T0 MOXKeT bbITb CBA3aHO C ypbaHusaumen,
YBEJIMYEHNEM TEMMA XU3HU B Meranonmcax, Guanyeckum
besnencTBUEM U pacnpoCcTpaHEHUEM COMYTCTBYIOLLMX MCK-
XMYECKUX PaccTpoiCTB. JleueHue TaKuX NaLMEHTOB — OYeHb
CnoXHas 3agadva. OTCYTCTBYHOT YETKME MPOTOKOSbI NIEYEHMS
MaLMeHTOB C XPOHMYeCKOi bonblo. OAHMM 13 HauMeHee W3-
YYEHHbIX M KJIMHWUYECKW TSIKENbIX BAPUaHTOB XPOHUYECKOW
bonm ABNAETCA KOMMMIEKCHBIN PerMoHapHbIn 601eBoOH CUHA-
poM (KPBC).

3abonesaeMocTb B eBponeiickux ctpaHax KPBC | tuna
coctasnsiet 21 Ha 100000, KPBC Il Tvna 4 Ha 100000 Ha-
cenenus, B CLUA — 20,57 Ha 100000 Hacenenus. Cpen-
HWi Bo3pacT nauueHToB coctaBnseT oT 40 po 60 net [1].
eHckuin non nopgepkeH passutuio KPBC po 4 pas value,
yeM MyXKCKou [2].

lepenoMbl Ui onepaTMBHbIE BMELLIATEbCTBA B aHaMHe-
3e y naumeHToB ¢ KPBC BcTpeyatotcs B 80—85 % cnyuaes;
nerkue TpaBMbl — B 10 %; cnoHTaHHOe BO3HUKHOBEHUE 6o-
nesoro cuugpoma — B 5—10 % cnyyaes [3].

KPBC — XpoHuueckwii 6oneBoi CMHAPOM, pa3BUBal0-
UMIACA nocne BO3AEACTBUA MOBpEXAalLLero ¢akropa,
He OrpaHWYMBAIOLLMACA 30HOW WHHEPBALMM OLHOTO Nepu-
(epuyeckoro HepBa M KIMHUYECKW MPOSBMAKLLMACA He-
MpoMnopLMOHanbHO TsXKenee BO3LEMCTBYlOLEro dakTopa.
Ero KMHMYECKWIn CUMMTOMOKOMNIEKC CKNaAbIBAETCA U3 UyB-
CTBUTENbHbIX, ABUraTebHbIX W BEreTaTMBHO-TPO(UYECKUX
HapYLLEHW.

Llest — OLeHUTb Hannune BapUaHTOB CTPOEHUSA nepude-
PUYECKMX HEPBOB KaK BO3MOMHbIX (PAKTOPOB PUCKA XPOHH-
3auuu 601eBOro CMHAPOMA Ha NPUMEpe CepUM KIIMHUYECKUX
C/ly4aeB.

MATEPUAJIbl U METO/bI

MpoBefeHbl CUCTEMATU3aLMA U aHanM3 [aHHbIX 0Tede-
CTBEHHOW W 3apybexHoM nuTepaTypbl Mo naTtoduU3nonoriu,
KNMHUKe, auarHoctuke u Tepanum KPBC. MeToabl nccneno-
BaHWSA: CUCTEMHBIN aHanK3, NpeSCTaBeHNEe CEpUM KIMHUYe-
CKUX CIy4yaes.

PE3YJIbTATbI

Mo MHeHWK COBPEMEHHbIX MCCNeAO0BaTeNiel, pasBuTHe
KPBC cBA3aHO C HeiiporeHHbIM BOCManMTENbHBIM MpoLec-
COM, BbI3BaHHbIM BbICOKVM YPOBHEM BpafvKMHWHE B Na3me,
MOBbILLIEHHBIM YPOBHEM HeliponenTuULOB, BbICBOBOXKAEHMEM
npoBocnanuTenbHbIX LUMToKMHOB (TNF-a IL-6) [4].

Mogenb akTUBaLMM TKaHeBbIX AEHAPUTHBIX KIETOK NATHI0
OCHOBHbIMW MHULMMPYIOLLMMM aKTopamu [4]:

1) MoneKynspHble CTPYKTYpbI, CBSA3aHHbIE C MOBPEXAEHNEM

(DAMP), 1 MoneKynsipHble NaTTepHbl, aCCOLMMPOBaHHbLIE

¢ natoreHamu (PAMP);
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TKaHeBas rMMoKCUs;
BereTatMBHas AUCHYHKLMS;
peaKums Ha CcTpecc;
UMMOBMNIN3aLMA KOHEYHOCTEM
M OCHOBHbIMM BTOPUYHbIMK 3 deKTaMm, CBSA3AHHLIMU
¢ passutueM KPEC:

) 3HAoTeNManbHas AUCHYHKLMS;
) aKTUBALMA MUKPOTNNK;

) LeHTpasibHasi CeHCMbuUnusaums;
)

)

)
)
)
)

Moo N -

ayTOMMMYHHbIE peakumm;

AMChYHKUMA Ba3anbHbIX raHrnes.

KPEC po cux nop He MMeeT eaMHOro YeTKOro NaTonory-
yecKoro 0bbsAcHeHns. HeyamBuTenbHo, YTo MeToAbI Tepanuu
3TOr0 COCTOSIHUA OFpaHMYeHbl MO KONIMYECTBY M 3D heKTMB-
HOCTU. X0TS BbINO BBINOIHEHO HEMANO UCCeA0BAHNM MO U3-
YYEHMI0 [LaHHOW MaToforuu, TOYHas 3TMOJIOTUA ee OCTaeTcs
HesAcHoi. lpeanoxeHa HoBas rMNoTe3a, 0bbACHALLAA CO-
CTOSIHME, BbI3BAHHOE YETbIPbMS AMHAMUYECKM U3MEHUMBHI-
MW W B3aUMOJENCTBYIOLLMMU KOMMOHEHTaMM: NOBPEXeHNE
TKaHW, Natonoruyeckas obpabotka bonu, BeretaTMBHas AuC-
GyHKUMS (KaK nepudepuyecKas, Tak W LeHTpanbHas) U UM-
MyHHas aMChYHKLMS, KOTopas B NEpBYH0 o4Yepefib BKIOYaeT
Upe3MepHyK U NaToNIOrMYeCKyD aKTUBALMK AEHLPUTHBIX
KNIETOK Mocsie NOBPEXAEHUs unn atpoduio [4]. YMepeHHas
npecuHanTMyeckas fodaMuHepruyeckas AUChYHKLMS B No-
nocatoM Tene MoXeT BbiTb BoBneyeHa B natoreHe3 KPBC, uto
MOET 00bACHUTL 3QPEKTUBHOCTL arOHACTOB A0(aMMHOBLIX
peLenTopoB, KOTopble, BEPOATHO, 06/1aal0T HEMpONpOTeK-
TOPHBIM 3Q(HEKTOM He TONbKO B OTHOLLEHUM AO(DaMUHOBBIX
HEMPOHOB.

KpoMe Toro, HeKoTopble aBTOpbl OTMETUAM POfib MUTO-
XoHapuansHoi anchyHkumm (MII) B XpoHu3auum 6onesoro
cuHapoMa [5-7].

MpuMeyaTenbHO, Y4TO NOTEHLMANBHO BO3MOXKHbLIM MapKe-
poOM B AMarHoCTKe M buonormyeckon xapaktepuctuke M
MpuU HeBpONaTUYECKOW 6o MOKET cTaTb CUCTEMA UHCYNU-
HOMoA06HbIX haKTopoB pocTa [6-8].

(®aktopamu pucka passutua KPEC MoryT ObiTh: TpaBMa
(He3aBMCUMO OT ee CTEMEHM U TAXKECTM); paHeBas UHEKLNS;
OTCYTCTBME NOLBMMHOCTM CYCTaBOB U [IUTENbHas UMMOOU-
NN3aums; HacneAcTBeHHas (reHeTWdecKas) npeApacnono-
JKEHHOCTb; MOBPEXAEHNE HEPBHOM CUCTEMBI (MHCYNbT, Ony-
X071, TPaBMbI FON0BHOMO Mo3ra) [9].

(aKkTopammn pucKa XpoHu3auuu nepeuUyHOi 6onm MoryT
C/YXXWUTb aHaTOMUYeCKMe 0COOEHHOCTW (BapHUaHTbl CTPOEHUS
HEpBHO-MBbILLEYHOT0 M OMOPHO-CBA30YHOMO anmnapara), Ko-
TOpble MPENATCTBYIOT MPUMEHEHUIO METOLOB LMArHOCTUKM
W NeYeHus B NOJSHOM 00BbEMe.

IunarHoctuka KPEC B 0cHOBHOM OCHOBaHa Ha KMHWUYe-
CKOM KapTuHe. CoBpeMeHHbIe AMarHoCTUHECKUE KITMHUYECKUE
Kputepun amarHoctvkn KPBC BKtovaloT Hanuume 3 u3 4
bymanewTckux kputepumes [10].

Boigenstor 2 Tuna KPBC: KPEC | Tvna pa3suBaetcsa npu
nopaxeHuu ntoboii atuonorumn, o KPBC Il Tvna obbiyHO ro-
BOPAT NpU pa3BUTUM CUHAPOMA TONbKO NOCSIE NOBPEKAEHUS

a1
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Tabnuua. uddepeHumnansHas anardoctuka KPBC

3abonesaHue

Otnnume ot KPBC

CWHEpPOM KoMMpeccuu Hepaa
(KapnanbHbI TYHHESbHbIA CUHAPOM)

[nabetnyeckas nonuHeBponatus

BMY nonuHesponatus

HOCTFEPI'IETVI‘-IECKaFI HeBpasnrua

HeWporeHHas xpoMoTa/nioMbanbHbIi
CTeHo3

LlEHTpaJ'I bHas MOCTUHCY/IbTHaA 6onb

CvHApOM BepxHel rpyaHoi anepTypbl

XpOHMHeCKaﬂ BoCnanutesibHaa oeMu-
€JIMHU3NPYLLaa nosMHeBponaTna

Kak npasuno, npu onpeseneHHOM aHaTOMUYECKOM CTPOEHUM HepBa
06b14HO aHOManbHble pesynbTatbl 3HMI
YBeniMyeHa nnoLajib NoMnepeyHoro CeYeHus HepBa no AaHHbIM YbTpa3ByKOBOIo
uccneposanus (Y3N)

B aHaMHe3e caxapHblii AnabeT 06biuHO ¢ boniee AnUTENbHBIM NaTONOMMYECKUM NPOLIECCOM
W TI0XWM FJIMKEMUYECKIM KOHTPOJIEM
Pacnpenenenve 6onv (HapyLueHre YyBCTBUTENBHOCTY) MO TUMY «MEpYaTOK W YyoK (HOCKOB)»
CvMMeTpUyHOe pacnpefeneHne cUMNToMoB

Y naumeHTOB C yCTaHOBEHHBIM AuarHo3om BUY
HapyLueHune 4yBCTBUTENBHOCTU MO TUMY «NEPYaTOK U YysoK (HOCKOB)»
CvMMeTpHyHOe pacnpefeneHne CUMNTOMOB
BapuaHT BocnanutenbHoO# AEMUENMHU3NPYIOLLLEN NOSMHEBPONATMM
JIumboumTapHbIi nneountos
[porpeccupytoLLias NONMpajMKynonaThs U BapUaHT MOHOHeBpUTA byayT CBUAETENLCTBOBATL
0 LIMB-uHbeKumm
BapuaHT BeretaTMBHOM HEBPOMATUM He BKIIOYAET ABUraTesIbHY0 M CEHCOPHYH AUCHYHKLMIO
1 ByaeT cBA3aH ¢ HapyLueHWeM obMeHa BELLECTB UM HayasioM NpyUeMa HOBbIX JIEKapCTB
He cBsi3aHO ¢ TpaBMUpYIOLLMM COBBITMEM

Accounnpyetcs ¢ npeaLuecTBytoLLeii 60N1e3HEHHOM ChiMblo, U30/MPOBaHHON B OMpefieNIeHHOM
JepMaTome
Penko coyetaetcs ¢ 0TeKOM, TPODMUECKUMI U3MEHEHUSMM, Ba30OMOTOPHAs UM MOTOpHas
ancdyHKUmMs
MonoxutenbHein pesynbtart MNLP Ha Bupyc repneca, B T. Y. 3ocTepa
He cBsi3aHo ¢ TpaBMUpYIOLLMM COBBITYEM

Borb ycunmBaetcs npu pasrubaHum CrinHbl
Buayanusupytowume 1ccnefoBaHNs BbIBNSIOT CMIUHAMbHBIA CTEHO3
OTCyTCTBME CYAOMOTOPHOM M Ba30MOTOPHO AUCHYHKLMM

Kak npaBuno, oTcyTCTBME BEreTaTMBHOM UM Ba3OMOTOPHOM AMCHYHKUMM 63 TpoPUYecKnxX
M3MEHEHWH

06bIY4HO MUHUMaNbHAA aN0ANHUA, TUMEPeCTe3us, runepnaTus Uam TPodUUECKIe N3MEHeHUs
PeHTreHonornyeckoe uccnefoBaHne MOXeT NoKasaTb NPU3HAKW CUHAPOMA BEPXHEN rPYAHOM
anepTypbl — 06CTPYKLMIO MM KOMNPECCUio
[poBOKaLMOHHbIE pe3ynbTathl HM3MYECKOTr0 0CMOTpa MOryT ycunuTb 6osb
(tecTbl Uppakca, obpaTHoro BoeHHoro 3axBarta, Paitta, Pyca, AncoH)

Hryyas 60/1b ¢ MbiLeYHOI cnabocTbio
AccouumpyeTca ¢ cUMMeTPUYHON apedeKcmeit
Mo3kHO yBMIETb B HECKONIbKUX KOHEYHOCTAX 3NeKTpoHepoMmorpadms 1 nioMbanbHas
MYHKLMS MOTYT NoMoYb B AGdepeHLmManbHoi AUarHocTuke

nepudepuyeckoro Hepsa (NOATBEPHAEHHOTO MO LaHHBIM
3NIeKTPOHeMpoMuorpadmm unu Heliposusyanusauuv). Op-
HaKo BapuaHTbl CTPOEHWS, 0COOEHHO HEPBOB BEPXHMUX KO-
HEYHOCTEN, MOryT JaBaTb HEBEPHYK KapTWHY COCTOAHUS
nepudepuyecKMx HepBOB W NMPUBOAMUTL K HECBOEBPEMEHHOIA
JIMarHocTuKe U neyeHuio (Tabnumua).

[nddepeHumnanbHblii AuarHo3 Takxe NPOBOAMTCA C CO-
CYAMCTbIMM 3a00/1EBAHNAMM, TAaKUMM KaK MLLEMUYECKaSs Xpo-
MoTa, iuMdeema, TpoMB03 ryboKKX BEH, 3pUTPOMENANTus;
C BOCMANUTENbHbIMU U UHPEKLMOHHBIMK 3aboneBaHNAMY:
PeBMaTOMAHbIA apTPUT, LENNINMT, Nofarpa, pacTsxeHus/
nedopMauuu/TeHauHonatuu, ¢ubpoMmuanrus; ¢ ncuxono-
TMYECKUMM CUMHOPOMaMU: coMaTohOpMHOE PacCTpOWCTBO,
CMHLPOM MioHxay3eHa.

DOI: https://doiorg/ 10.17816/ rmmar6157 74

MmasHble npuHumnbl nedeHus KPBC ocHoBaHbl Ha: dap-
MaKoTepanuu, 3protepanuu, MHTEPBEHLMOHHBIX METOofax
NeYeHUs U NcuxoTepanuu. A TakxKe Ha MHAMBMAYaNM3MpoO-
BaHHOM WHTErPMPOBaHHOM MEXAMCLMMIMHAPHOM MOAXOAe,
COCTOSILLLEM B MepByld ouepedb U3 00yYeHMs MalueHTOB,
peabunmMTaLMm, NCUXONOrMYeCKo N MeIMKaMeHTO3HOM Kop-
pekumn [12, 13] (puc. 1).

lpu BblpaXKeHHOM 601EBOM CUHAPOME MOKa3aHa JIoKasbHas
MHBEKLMOHHasA Tepanus. IdHEKTUBHOCTb JIOKabHBIX MHBEKLMIA
3Ha4UTENBbHO MOBLILLIAETCA NpY BBEAEHUM CTEPOMAHBIX Npena-
patoB. lpMeHeHWe MeaMKaMEHTO3HOM TepanuM HanpasneHo
Ha obnerdeHne COCTOSHMS NauuMeHTa, KynupoBaHue ero 6oam
WM YMeHbLLEHWE ee BbIPaXKeHHOCTH, YTO B KOHEYHOM WUTOre
MO3BOJSISIET NOMYYUTb MALMEHTY NONHBIA Kypc peabunutaLmm.
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BoiaBneHne knuHuyecknx npusnakos KPBHC

anI3HaKVI, cooTBeTCTBYlOWMNE 6y,D,aﬂEI.IJTCKVIM
KIWHUYECKUM LAUATHOCTUYECKUM KpUTEpUAaM

HanpaBneHMe B CooTBeTCTBYHOWMNE Cneynannusanpo-
BaHHble yYypeXpeHUA ONA NOLATBEPXAEHNA AMATrHO3a
B Chy4yae KNUHNYECKO HeonpenLeneHHOCTHU

v

‘ ”pVI Hanuymm cuMnToMoB ner- ’

KOW M YMEPEHHOW CTENEeHM

‘ HanpaBnEHwe B MONTUKNUHUKY ’

v

‘ ”pVI Hanuymm CMMNTOMOB yMe- ’

PEHHOWN M TAXENON CTENEHM

‘ HanpasneHue B cTaunoHap ’

3 il

< v
ObyueHue Ousunotepanus,
W NOALEpPHKKa TpyAOTepanus,
NauueHTOB obesbonuBaHmne

Mcuxonoruye-
CKaa Tepanus

Peabunurtauusa,
cneunduyeckasn
ana KPBC

v

PaccMoTpeTb BO3MOXHOCTbL Ne-
YeHMA HeBpoMmaTUYecKol bonm

HanpaBneHne Ha xupypruye-
CKOe NeyeHue

v v

M
|4

v

YcnewHoe neyeHne unam npu-
eMIeMbll OTBET Ha NeyYeHUe

!

HeapdeKTUBHOCTb NeYeHNs B YCAOBMAX
NepBUYHOM MEAUKO-CaHUTapHoW noMown | €
no MeCTy XMTENbCTBaA

MpoRONKMTL TeKylee NeyeHUe, paccMOTPeTb BO3MOKHOCTb MPUMEHEHHUS
obesbonuBatwux npenapatos 2-u, 3-# nuuun unm off-label, ecnu cumnto-
Mbl He MOALAKTCA NEeYeHUk

Puc. 1. Taktvika neyenmns KPBC ¢ namenenuamm [11]

KnuHuyeckue npuMepsl, AeMOHCTpUpYIOLLME BapUaH-
Tbl CTPOEHUs nepudepuyecKux HepBoB Kak (hakTop Xpo-
HWU3auum 601eBOro CUHAPOMA BCNIEACTBME HECBOEBPEMEH-
HbIX AWArHOCTMKMN U JieYeHUsl

N2 1. MaumeHTka A., 30 net. [lnarHo3: «MynbTMHEBPO-
naTis NpaBoro JIOKTEBOr0 M CPeAMHHOMO HEPBOB C YPOBHS
Ny4e3anscTHOro CycTaBa B BULE CTOMKMX YyBCTBUTENbHBIX
paccTpouncts, pacctponcts Tpoduku, KPBC Il Tuna».

Co cnoB naumeHTKW, Kanobbl Ha BblpaxeHHylo 6onb
B NpaBOM KUCTW OTMETWNA MocAe nosly4eHHo TpaBMbl NpaBo-
ro Jy4e3anscTHOro CycTaBa B pe3ysibTaTe pe3Koro pbiBKa npy
onope Ha Nopy4eHb BO BPeMS PE3KOT0 TOPMOXKEHUS MapLL-
PYTHOrO TaKcu Ha ceeTodope. OHa HEOHOKPATHO Npoxoauna
CTaLMOHapHOe M aMBbynaTopHOe JIeYeHHe C HE3HAUUTENBHBIM
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nonoxuTtenbHbIM adpdekToM. Yepes 4 Mec mocne TpaBMbl
BbIMOJHANACh Onepauums: NiacTUKa NoNnynyHHo-nafbeBus-
HOM CBSI3KW ayTOTPAHCM/IAHTaHTOM U3 CYXOXWIUA Ny4eBo-
ro crubatens npaBoi KucTv. bonesoli cMHApOM O0TMevancs
Ha NPOTSXEeHWUW oKoso roga. Mpu BbinonHeHnn IHMI gaHHbIX
3a NopaXeHWe MOTOPHbIX U CEHCOPHBIX BOJIOKOH CPeVHHOIO
1 JIOKTEBOr0 HEPBOB BbIABIEHO He bbino. 3HMI npusHaku Ha-
nnunsa aHactoMo3sa MaptuHa—Ipy6bepa 3-ro Tna. OgHako npu
BbINoHeHWM Y3 npaBoro 3ansicTHOr0 KaHasa Ha YpoBHe J1y-
Ye3ansacTHOro cycraBa onpefensnach 30Ha NocTTpaBMaTuye-
CKUX pybLOBO-CMaeyHbIX M3MEHEHUI MATKUX TKaHel, yepes
KOTOpYI0 MPOXOAUN NMpaBbli CpeAUHHBIN HepB. B KapnanbHoM
KaHane AvaMeTp HepBHOrO CTBOJIa Bbil HepaBHOMEpHbI —
B MPOKCUMAnbHbIX 0TAefax pa3Mmepbl HepBa 2,8 x 6,0 MM,
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Puc. 2. 0 — Y3U cpepmnHHoro Hepea Ha ypoBHE BXOAA B 3aNACTHBIN KaHan (nonepeyHoe ckaHupoBaHue); 6 — Y3 npaBoro cpeavHHOro
HepBa Npy NonepeyHoOM CKaHMPOBaHUM CPEAMHHOMO HEPBA B KapnasbHOM KaHarne

a

<) Montax:
2 2: np., | naney Ramus superficialis n. radialis, C5 C6
3 Bcero kpuebix/ckpuiTbix: 2/0

< Konupoearte & npotokon
§ [ Tonsxo sry nposy
C ["1B cviecteviowwii nootokon

Komn (A

0 2 6 8 10 12 14
2mc v | 10mxB

|| Norenuuan aesicreus nepea

i| Amna: | Heratewedinuk v | flat-rs: | nowavany v | Mac

Touxa
N crumynsumn
(oreeaerus)

Paccr,  flar, Awna, Ckop,
MM M MkB  wm/c

TAWCoT Al ey
8Ll naney Ramus superficialis n. radialis, €5 C

nes., | naney Ramus superficialis n. radialis, C5 C6
14 74 509
25 108 (601

{|1 | sanacree 70
TSA, OAic, 4Ty + 2 | cp.Tpets npeanneusa 70

nefy | nfllew Ramus superficials n. radiali, C5 C6

6

Puc. 3. a — BHewwHuin Bup nesoi Kuctu; 6 — IHMI-napaMeTpbl NPoBeAeHUS 3NEKTPUYECKOTO UMMYSIbCa M0 NOBEPXHOCTHOMY Jly4eBOMY

HepBy (B NpeZenax BO3pacTHON HOPMbl)

Mowwazib NonepeyHoro cedenna 16 MM2, B ANCTaNbHOI Ya-
cth — 17 x 75 MM, nnoLwap nonepeyHoro ceyerus 11 Mm?,
BHYTPeHHAs AuddepeHUMpoBaHHas CTPYKTYpa rMNosXoreH-
Hasi, KOHTYp 3MMHEBPUS YETKMIA, HenpepbIBHbIA (puc. 2).

OcobeHHOCTbI0 A@aHHOr0 KIIMHWUYECKOr0 Ciyyasl sBNisieT-
A amccoumaums Mexay nosydeHHbiMu pesynbtatamm IHMI
n Y3W cpepmHHOro HepBa, KOTopasi Morfia CBUAETENbCTBO-
BaTb 0 HaJIMYMM JPYriX BapUaHTOB CTPOEHUS HEPBHOMO CTBO-
Nla U UHHEePBaLMM LIeNIeBbIX MbILLIL, TeHepa KucTu [14].

N2 2. MaumenTKa T., 32 ropa. [ImarHos: «TpaBMaTU4ecKas
My/IbTUHEBPONATUS CPEAMHHOTO M JTy4EBOT0 HEPBOB C YPOB-
HA HWXHen TpeTu NieBoro npeanneybs 16.02.2017 r. KPBC I
Tuna. CocTosHMe Nocnie HeBPOM3a JIEBOr0 CPEAMHHONO M Mo-
BEPXHOCTHOM BeTBY 1eBoro nyyeBoro HepeoB 11.06.2017 r.».

Co cnoB nauMeHTKH, NoNly4mna TpaBMy BO BpeMs KaTaHus
C FOPKY Ha BaTpyLLKe, BO BPEMSA MafeHUs OLLYTUNA PE3KYH
6onb B neBoM 3anscTbe. [lpoxoamnna neyeHue ¢ AMarHo3oM:
«3aKpbITbIA MEpesioM AMCTaNbHOMO OTPEe3Ka JIEeBO Ny4eBOi
KOCTW CO CMeLLeHMEM OTNIOMKOB». lpoBoaunack NomnbiTKa
3aKpbITON py4HO peno3vumm nepenoMa. Ha KOHTposbHOM
PEHTTeHOrpaMMe MOJIOXEHWe OTJIOMKOB Hey[0B/eTBOpH-
TenbHoe. BbinonHeHa onepaums: 3aKpbiTas peno3vums, Guk-
cauus NeBoii fly4eBoit KocTv annapatoM MnusapoBa (puc. 3).
B nocneonepauuoHHoM nepuone boneBoi CMHAPOM COXpa-
Hsancs. Yepes 2 Mec BbINOJIHEHA Onepauus: OTKpbITas peno-
31LMs, OCTEOCMHTES JIEBOI Iy4eBOI KOCTU NnacTuHoM. B no-
C/leonepaLymoHHOM NepUoe — HeBPOMNaTUA Ny4eBOro HepBa
cnesa. lnutensHocTb 601€BOro cMHapoma 7 Mec.

B HeBponornyeckoMm cTaTyce nauMeHTKM 0TMeYanoch Ha-
pyLLEHME YyBCTBUTENBHOCTW MO NIy4eBOW ThIIbHOM NOBEPX-
HOCTU JIEBOM KUCTU B BULE FUMECTe3WMW, 0HAKO NpyW npoBe-
AeHun IHMI u Y3U neBoro ny4eBoro 1 cpeiHHOIO HepBOB,
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a TaKKe NOBEPXHOCTHOrO Ny4EBOr0 HepBa NaTosorm BbISIB-
neHo He bbino (puc. 3).

N2 3. MaumeHT B. 26 net. KoMnpeccoHHo-MweMHYeCKas
HeBpOMaTus NIeBOr0 CPeAMHHOMO HepBa Ha YpOBHE 3anscT-
Horo KaHana c¢ passutueM KPEC Il Tuna. C ero cnoB u co-
NMacHO MeAMLMHCKON AOKYMEHTaLuW, Npu cAaye HopMa-
TMBOB MO (M3MYECKON MOLTOTOBKE MOMY4MUN TpaBMy NIeBOM
KMCTU W NEBOTO Jly4e3anscTHOro CycTaBa (KpaeBoii nepenom
nesoii Il nacTHo! KocTu). Yepe3 3 Mec BbINOMHSANAach one-
pauus — yAaneHue KOCTHO-XPALLEBOr0 3K30CTO3a JIeBOiA
Kuctu. Mo3gHee TeHoNM3 pa3rubateneit eBoii KuCTH. Yepes
2 ropa nocne onepaumii Ha GoHe U3NYECKMX Harpy3oK nos-
BMIach 0cTpas 60s1b BbICOKOW MHTEHCUBHOCTY [0 8—9 6annos
no BALL c nocnepytowmm coxpaHeHneM boneBoro cvHapoMa
[0 3—4 6anno., He KynupyloLLLErocs NpUeMOM HeCTEPOUIHBIX
MPOTUBOBOCNANMTENBHBIX MPenapaToB, NePUOLUYECKN BO3-
HUKaloLLLee YYBCTBO OHEMEHUS 1-r0 U 2-ro NanbLieB NEBOI KU-
cu. Co cnoB naumeHTa, npuHuMan Tpamagon ao 1500 mr/cyr,
nperabanuH ao 1200 mr/cyT, 3aTeM rabaneHTuH o 3600 Mr/cyT,
BbIMNOJTHANACh JIOKaNbHas MHBEKLMOHHAs Tepanusa gunpocna-
HOM B 0651acTb NeBOr0 KapnasbHOro KaHana be3 3Hauumoro
nonoxutenbHoro 3ddekTa. Mpu BbinonHeHnn 3HMIN — no-
KasaTenu Nerkoro 04aroBOro AeMUENMHU3NPYIOLLEro Mo-
PaXEHUs CEHCOPHbIX BONIOKOH NIEBOr0 CPefMHHOro Hepsa
Ha YpOBHe Ny4e3anscTHoro cycTasa. [lnutensHocTb 6oneBoro
cuHapoma 9 mec (puc. 4).

Mpu BbinonHeHun MPT KucTeld AaHHbIX 3a naTono-
M0 nepudepuyecknx HepBOB BbisiBNEHO He bbino. Vme-
nacb HesHauuTenbHas rUMoTpodua MbllL, TeHepa ne-
BOM KucTu. pu moBTOpHOM aHanm3e MPT Takxe Obino
BbISIBNIEHO [BYCTBOJIbHOE CTPOEHME CPefMHHOr0 HepBa
(puc. 4).
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Puc. 4. Mauvent b; a — MarHuTHo-pe3oHaHcHas ToMorpadus (MPT) kucteld; 6 — MPT nieBOiA KUCTU: JKENTbIM LBETOM BbIENEHbI 1BE

nopuuu CpeAMHHOro HepBa

[pu BbINOAHEHWM NaumeHTy Y3W neBoro cpeanHHOro Hep-
Ba: Ha BCEM MpOTSKEHUM Obln HOPManbHOM 3XOCTPYKTYpbI,
33 UCKJIOYEHWUEM YPOBHSA JIMHUW NIy4e3anscTHOro CYCTaBa,
rae 0TMEYascs y4acToK HepBa C YMEPEHHO BbIpaXKEHHOM M-
MO3XOreHHON 3XOCTPYKTYPOiA C HEPABHOMEPHBLIM AVNAaMETPOM
HEpBHOro CTBOMIA, YBESMYEHNEM S ceyeHna HepBa 10 21 Mm?
(N— go 11 Mm2). B McTanbHOM YacT KapnasibHoro KaHana
CPeavMHHbINA HepB pa3fBauBaeTCs Ha 2 CTBOMA: MefMabHYI0
BeTBb (S cedeHns Hepaa 14 MM2) 1 naTepanbHylo BeTBb (S ce-
yeHns Hepsa 10 MM?).

Y naumenTa b. 6bina 0TMeueHa auccoumaumsa Mexay LaH-
HbiMu IHMT (nopakeHue CEHCOPHbIX BOJIOKOH NEBOrO Cpe-
JMHHOTO HepBa), AaHHbIMU MPT (rUnoTpodmsa MbILLL, TeHepa
NeBOM KUCTM), a TaKkxke pesynbtatamn Y3U (oBycTBONbHOE
CTPOEHWE NEBOTO CPeAMHHOr0 HepBa), KoTopas npusena
K HEeCBOEBPEMEHHOM AMarHoCTUKe 3aboneBaHus U XpoHu3a-
Lum boneBoro cuHApoMa.

3AKJIKYEHUE

CoBepLUeHCTBOBaHWE METOJ0B AMArHOCTUKM, a TaKKe
LUMPOKO BHELPSEMbIE BbICOKOTEXHOMOMMYHbIE METOoabl 00-
cnefoBaHui, B YactHoctn JHMI, MPT u Y3, cnocobetay-
0T MOBBILIEHMI0 YaCTOThl BbISIB/IEHUS aHOMANIUA CTPOEHMS
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nepudepuyecknx HepBoB. B npeacTaBneHHbIX KIMHUYECKMX
C/yyasix y NaLMeHTOB UMENIUCh BapuUaHTbl CTPOEHUS, KOTOpbIe
[aBaNi HEBEPHYIO KJIMHUYECKYH KapTUHY COCTOSIHUA Mepu-
(epuyecKknx HepBOB M NPUBOAMIN K HECBOEBPEMEHHOI Ama-
FHOCTMKE W JIeYEHMI0 — Pa3BUTUK XPOHUYecKoro BoneBoro
CMHApOMa.

Ha ceropHsWwHWA AeHb NpakTUYecKue Bpauu U Herpo-
(Gu131onory HefoCTaTOHHO OCBELOMIEHbI O CYLLECTBOBAHUM
MeXHEBpasbHbIX aHAaCTOMO30B M 0COOEHHOCTEN, TUMMYHbIX
JHMI -npu3HaKoB, BCneacTByE Yero B 60MbLUMHCTBE CIy4aeB
noy4yeHHble AaHHble IHMI uHTEpnpeTUpytoTCa OLLMBOYHO.

AONOJIHUTENBbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOCH.

KoHdnukT uHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
ABHBIX M MOTEHUMANbHBIX KOH(MJMKTOB MHTEPECOB, CBS3aHHBIX
¢ nybnmKaLumen HacTosLLEN CTaTby.

JTnyeckas IKcnepTM3a. ITMUecKas KCNepTH3a He NpoBoay-
nace.

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBINA BKAL,
B MpOBefieHWe WCCNeoBaHWA M MOATOTOBKY CTaTbW, MPOYM
1 0800punn GuHanbHYK Bepcuio Nepes, nybnuKaumen.
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Ucnonb3oBaHue rubKuMx MHTepBanos

BBeAeHUA 60TynoToKcUHa TMNa A y naumeHTa

c reHepanu3oBaHHou auctouuen DYT-THAP1 (DYT6)
Ha (oHe OTMEHbl FrNY60KOMK INEeKTPOCTUMYNALUU
roJIoBHOro Mo3ra B CBA3M C MHGULUPOBAHUEM MeCTa

pacnojio)kxeHua reLeparopa UMnynbcoB

W.B. Kpacakos, W.B. JluteuHenko, [.E. IbickuH
BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMSA

[nyboKas 3NeKTPOCTUMYNALMS BHYTPEHHEro cerMeHTa bnefHoro wapa sBnsetca 6e3omacHbIM U 3QdEKTUBHBIM METOLOM
NeYeHnst U30MPOBAHHON reHepanM30BaHHOM AUCTOHMM. [TpeKpaLLeHre INEKTPOCTUMYNIALMY MOXET NPUBECTU K PE3KOMY Ha-
pacTaH1I0 TAXKECTU COCTOSHUSA CO 3HAUUTENbHLIM YBESIMUEHUEM PUCKA Pa3BUTMS AUCTOHWYECKOro cTatyca. Koppekuun co-
CTOsHMA NyTeM NoAbopa KOHCepBaTMBHOM Tepanuy 3a4acTyto bbiBaeT HelocTaTouHO. Ha 0CHOBaHMM OMMCAHUS KIIMHUYECKOro
HabnoAeHMs NPOLEMOHCTPMPOBaHa BO3MOXKHOCTb 3 MEKTUBHOIO NPUMEHEHUS TMBKUX MHTEPBasoB BBeLeHUs HOTYNOTOKCH-
Ha TMna A y naumeHTa ¢ reHepanusoBaHHoi auctoHuen DYT-THAPT (DYT6) Ha goHe oTMeHbl ryDoKoW 3eKTPOCTUMYALIMAN
rOIOBHOr0 M03ra B CBA3U C MHGWLMPOBaHMEM MECTa pacrosioKeHWUs reHepaTopa UMMYNbCOB. B cBA3M ¢ BBICOKMM pUCKOM
(opMUpoBaHUs aHTUTEN K BOTYNOTOKCMHY TMNA A NpW UCMOMb30BaHUM KOPOTKUX MPOMEKYTKOB, a TaKXKE NpU MPUMEHEHUM
BbICOKMX [103, NPeAnouTeHne Bbio 0TAAHO NpenapaTy C A0Ka3aHHOW HWU3KOM MMMYHOTEHHOCTbI0 — WHKOBOTYNOTOKCHHY A.
WHkoboTynoTokenH A BBoguncs 1 pa3 B Mec B cymmapHoil go3e 400 ef. B pasnuuHble rpynnbl Mbiwy, (roaoBbl, Weu, Ty-
NOBMLLA, KOHeyHocTen). Ha MoMeHT mybnukaumm LnTenbHOCTb HabnofgeHus coctaBuna 6 Mec, BbIMOSHEHO 6 MpoLeayp,
cyMMapHo BBefieHo 2400 ea. MHKOOOTYNOTOKCHMHA A. PasBuTMS 3HAUMMBbIX NOBOYHLIX 3 dEKTOB 0TMeueHo He Obio. OueH-
Ky 3(hEKTMBHOCTU NPOBELEHHON Tepanuu OCYLLECTBASIM MyTeM nofcyeta 6annoB perTUHrOBOM LUKanbl AN AUCTOHUM
Bypke—®aHa-MapcaeHa. Mpousowwno cHuxeHue ¢ 34 bannoB (MoKasaTeNb Ha MOMEHT MpPEKPaLLEHNUs HEMPOCTUMYNSALMM)
no 13,5 bannos (cnycts 6 Mec Tepanuu). [poBeAeHHas Tepanus NO3BoOAMNIA NaLMEHTY COXPaHUTb ABUraTeSIbHYI0 aKTUBHOCTb
B MEPUOS, 0XUAaHUS BbINOIHEHWS MOBTOPHOW FTyBOKOW 371EKTPOCTUMYNALMI FOIOBHOTO MO3ra.

KnioueBble cnoga: 60Ty1'|0TOI{CVIH TMna A; reHepannM3oBaHHaa AUCTOHNS; rmbkme UHTepBaJibl BBEAEHNA; FJ'IYGOI-(aFI 3JIeKTPOCTN-
MynAaunA roJloBHOro Mosra; JMCTOHUYECKMI CTaTyC; 0TMEHa 3ANEKTPOCTUMYNALNK; NpeKpaLleHne 3NIeKTPOCTUMYNALIUK.
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avctonmert DYT-THAPT (DYT6) Ha doHe oTMeHbI ryboKOM 3MeKTPOCTUMYNALMM TOSIOBHOMO MO3ra B CBA3W C MHQULMPOBAHWEM MeCTa pacrosioeHus
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The use of flexible botulinum toxin type A inter-injection
intervals after removal of deep brain stimulation due to

infection in patient with DYT-THAP1 (DYTé)
Igor’ V. Krasakov, Igor’ V. Litvinenko, Dmitriy E. Dyskin

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

Deep brain stimulation of globus pallidus internus is a safe and effective method of treatment of isolated generalized dystonia.
Abrupt discontinuation of stimulation can lead to a sharp increase in the severity of the condition with a significant increase
in the risk of dystonic status. Correction of the condition by selecting conservative therapy is often insufficient. Based on the
description of a clinical observation, we demonstrated the possibility of effective use of flexible botulinum toxin type A inter-
injection intervals after removal of deep brain stimulation due to infection in patient with DYT-THAP1 (DYT6). Due to the high risk
of formation of antibodies to botulinum toxin type A when using short intervals, as well as when using high doses, preference
was given to a drug with proven low immunogenicity — incobotulotoxin A. Incobotulotoxin A was administered once a month in
a total dose of 400 units to various muscle groups (head, neck, trunk, limbs). At the time of publication, the duration of follow-
up was six months, six procedures were performed, a total of 2,400 units of incobotulotoxin A. No significant side effects were
noted. Evaluation of the effectiveness of the therapy was carried out by calculating the points of the Burke—Fahn—Marsden
Dystonia Rating Scale. There was a decrease from 34 points (the indicator at the time of termination of neurostimulation) to
13.5 points (after six months of therapy). The therapy allowed the patient to maintain motor activity during the waiting period
for repeated deep brain stimulation.

Keywords: botulinum toxin type A; cancellation of electrical stimulation; deep brain stimulation; discontinuation of stimulation;
dystonic status; flexible inter-injection intervals; generalized dystonia.
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KJIMHAHECKWE CITYHAN

AKTYAJIbHOCTb

[nybokas 3NeKTPOCTUMYNALMA BHYTPEHHEr0 CerMeHTa
bnepaHoro wapa senseTcs 6e3onacHbIM M 3 HEKTUBHBIM METO-
[L,0M JleYeHus U30/IMpOBaHHOW reHepanm3oBaHHOM OVUCTOHUM,
ocobeHHo ¢opM DYT-TOR1TA (DYT1) u DYT-THAP1 (DYT6) [1].
YnyJiueHve ABUraTeNibHbIX (GYHKUMIA, OLIEHMBAEMOE Pa3finy-
HbIMU MeTofamu, coctaBnseT ot 50 1o 75 %.

MpeKpaLLeHne CTUMYNALMM BO3MOXKHO B Cllyyae pa3Bu-
TUS CIeYHOLLMX CUTYaLMIA: pa3psaKa reHepatopa MMMNymbCoB,
MOBPeXAEHNe UMW MHOULMPOBaHME CUCTEMBI CTUMYNALMM.
B HacTosLLee BpeMs NpeanoxeH TePMUH «CMHAPOM OTMEHbI
rnyboKoi 3NeKTPOCTUMYNALMK TONIOBHOTO MO3ra», KOTOPbINA
MCMONb3YeTCA AN ONUCaHMSA COCTOSHMS, pPa3BMBalOLLErocs
nocne OTMeHbl CTUMYNALMM Y NauMeHToB ¢ bonesHbio Map-
KWHCOHA [2]. Mbl cunMTaeM, YTo AaHHbIA TEPMUH B MOSTHOM
Mepe NPUMEHWUM B TOM YUCIIE U K MaLMEHTaM C reHepanuso-
BaHHOW AUCTOHUEN.

Pasbpoc pacnpocTpaHeHHOCTV MHGDEKLIMOHHBIX OCNOMHE-
HWI mocne rnyboKo 3NeKTPOCTUMYNALMKM, N0 LaHHBIM JIK-
TepaTypbl, WKMPOKO BapbupyeTcs. Hanbonee npasponopob-
HbIM MPM3HaHO CYMTaTb NATUMPOLIEHTHY BCTpeYaeMocTb [3].
TpaAMUMOHHBIM NleYeHeM MHGEKUMIA Npu rNyBOKON 3neK-
TPOCTUMYNALMM ABNAETCA CUCTEMHAs aHTUOMOTUKOTepanus
¢ nebpnaMeHTOM paHbl M yaneHWeM UMNNIAHTUPOBAHHOW an-
napatypbl. YianeHue cuctembl rnyboKon aeKTpOCTUMYNALMM
Yy NaUMEHTOB C reHepanu30BaHHOM AMCTOHMEN MOXET NpUBO-
[OMTb K IEKOMMEHCaLU1 COCTOSHWSA 1 YBENIMUMBAET PUCK pas-
BUTUS! KU3HEYTPOXKAIOLLEr0 COCTOSHUS — AMCTOHUYECKOro
cTaTyca (GUCTOHNYECKOrO LITOPMA).

[IMCTOHMYECKNIA CTaTyC — OCNOXHEHWE TeHepanu3o-
BaHHOM (NepBMYHOMN, BTOPUYHOM) LUCTOHMM, NPOSBNSAIOLLE-
€CA YYaLLEHUEM U yTAXKENeHWeM (N0 cpaBHEHUIO ¢ $HOHOBOIA
JMCTOHWEN) AUCTOHUYECKOrO MMNepKUHe3a Unn nepexofoM
B HernpepbIBHbIA NPUCTYN 1 pa3BuTUeM bynbbapHbIX 1 pbixa-
TeNbHbIX PacCTPOMCTB, TpebyloLLiee CPOYHOr0 CTaLMOHapPHOMO
neyenmsd [4]. OcHoBHas 3agaya Bpaya B Clyvae NpeKpaLleHus
CTUMYNAUMM — NoA60p KOHCepBAaTMBHOW Tepanuu 1 onTH-
MW3aLms DOTYNIMHOTEPANUM C LeMbi HeloNYLLEHUS AaHHOrO

Tabnuua 1. BFMDRS nocne onepauum
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0CNOXHeHUs. B KauecTBe KOPpeKLMK KOHCepBaTMBHOI Tepa-
MWW MOXKET BbITb paccMOTPeHo fobaBnieHne TpureKcudeHu-
gvna wnm bunepuieHa, rabaneHTuHa, KnoHasenama, Tetpa-
BeHasuHa. MpoToKonbl 60TyNMHOTEPaNUK Y TaKMX MaLMEHTOB
LOJTKHBI ObITb TaKKe NepecMoTPeHbl B CTOPOHY YBESTUYEHUS
[03bl NpenapaTta W 4acToTbl UHBEKLMIA — (HOpMUPOBaHMS
rMBKMX MHTepBanoB [5].

K coxaneHuto, puck ¢popMupoBaHusa aHtuTen K 6otyno-
TOKCMHY TMNa A yBenuuuBaeTcs Ha (OHE MCMOsb30BaHUsA
KOPOTKMX MPOMEXYTKOB, a TaKXKe Npy NPUMEHEHUM BbICOKUX
003 [6]. HeiTpanu3ylowime aHTUTeNa, HanpaB/eHHbIe NPOTUB
HelpOTOKCKMHA, MOTYT BNIMSATb Ha apMaKo/IorMYecKyH aKTuB-
HOCTb NpenapaToB W NMPUBOAUTL K MOTEPE MX KIMHUYECKO
3 EKTUBHOCTH, T €. K YaCTUYHOW WM MOJHOW yTpaTe WX
TepaneBTUyeckoro addekTa. Ucxons M3 BbilLecKasaHHOrO,
B C/ly4ae HeobX0AMMOCTM UCMONb30BaHMA TMOKNUX MHTEpBa-
JI0B M BbICOKUX 03 MPUOPUTET OTHaeTcs npenaparty boty-
NOTOKCMHA C HU3KOM UMMYHOTEHHOCTBI0 — MHKOOOTYNIOTOK-
cuHy A. Huskas MMMyHoreHHocTb mpenapata obycnoeneHa
OTCYTCTBMEM B €ro COCTaBe KOMMeKcoobpasytowmx 6enkos,
KOTOpble B OCHOBHOM W AIBNSIOTCS MPUYMHON Pa3BUTUS [aH-
HOro npouecca.

KNTMHWYECKWK CNTYYAIA

MyumHa, 31 rog, B TeueHue 10 net ctpagaet DYT-THAPT,
6 net Ha3aj BbINOSHEHA rNyboKas INEKTPOCTUMYNALMS BHY-
TpeHHero cerMeHTa bnefHoro wapa B CBA3M C He[OCTaToY-
HbIM 3((hEKTOM OT NPOBOAMMON KOHCEPBATUBHOW Tepanuu
u boTynuHoTepanuu. [eHepaTop MMMNYNbCOB Obi pasMeLLeH
B NeBOM NOAKIOUMYHOW obnacTu. locne npoBeaeHus rny-
DOKOM 3NEKTPOCTUMYNALMM OTMeYanach BbIPaXeHHas Mnosio-
XUTENbHAsA [UHAMWKA, LOMOHUTENbHO NPOAOIKAN nony-
yaTb KioHa3enaM 1 Mr B CyTKM M 6OTYNMHOTEpanui0 MbiLuL
amua v wen 3 pasa B rof (MHKoboTynoTokeud A 300 ep.
Ha ofHy npouenypy). Mocne onepaunyu cymMMapHbIi bann
PENTUHIOBOM LWKanbl A1 aucToHum bypke—®aHa—MapcaeHa
(Burke—Fahn—Marsden dystonia rating scale, BFMDRS) co-
craenan 10 6annos (tabn. 1).

Pacnpepenenue MpoBouupytowwmin hakTop | TaxecTb (akTopa | 3HaunmocTb | Bannel
[nasa 2 2 0,5 2
Pot 2 1 0,5 1
Peub, rnotauue 1 2 1 2
LWes 2 2 0,5 2
lpaBas pyka 1 1 1 1
JleBas pyka 0 0 1 0
Tynosuwie 1 1 1 1
lpaBas Hora 1 1 1 1
JleBas Hora 0 0 1 0
Cymma 10

DAk https://doi.org/ 1017816/ rmmar595878
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Ta6nuua 2. BFMDRS nocne npekpalleHus CTUMynsLumn
Pacnpenenetve lMpoBoumpytoLmii pakTop | TskecTb akTopa | 3HaunMMocTb bannbl

[nasa 2 3 0,5 3
Por 2 1 0,5 1,5
Peyb, rnotanue 3 3 1 9
Les 3 3 0,5 4,5
lpaBas pyka 2 2 1 4
JleBasi pyKa 0 0 1 0
Tynosuie 2 3 1 6
lpaBas Hora 2 3 1 6
JleBas Hora 0 0 1 0
Cymma 34

Ta6nuua 3. MpoToKon BBEAEHUS MHKOBOTYNOTOKCMHA A

MblLwiup [losa npenapara,

en.
lonoBel, Wweu: 400
m. sternocleidomastoideus dex. 50
m. trapezius pars descendens dex. 20
m. splenius capitis dex. 100
m. semispinalis capitis dex. 100
m. levator scapulae dex. 60
m orbicularis oculi dex. et. sin 40
m. thyroarytenoideus 30
TynoBuLLa, KOHEYHOCTEN: 400
m. longissimus dorsi thoracis dex. 50
m. iliocostalis lumborum dex. 75
m. internal abdominal oblique dex. 50
m. flexor digitorum superficialis dex. 25
m. flexor carpi radialis dex. 25
m. flexor carpi ulnaris dex. 25
m tibialis posterior dex. 100
m. gastrocnemius medialis dex. 50

Cnyctsa 6 neT nocne onepauymn y nauueHTa passuioch MH-
(u1uMpoBaHMe MecTa pacrosioKeHus reHepaTopa MMNYsbCOB
(neBast NoAKNOUMYHaA 0bnacTb) ¢ HOPMUPOBAHMEM CBHULLA,
cuctema ctumynaumuv beina yaaneHa. CnycTs cyTku nocne
MPeKpaLLeHns CTUMYNALMM Y NaLmeHTa Bbino 0TMEYEHO yXya-
LUEHME COCTOSHUS B BMAE HapaCTaHWs TSXECTU LUCTOHWM.
CymmapHbIiA 6ann no wkane BFMDRS coctaun 34 (Tabn. 2).

lpoBefieHa KOpPEKLMA KOHCEPBATUBHOM Tepanum, Aobas-
neH bunepuaeH B 4o3e 8 Mr/cyT, yBesmMumuTb [03Y KNOHasena-
Ma He YAanocb B CBA3M C Pa3BUTUEM [HEBHOW COHIMBOCTU.
MpeanpuHATbIE Mepbl He Aanu MoNoXKuTeNbHOro addekTa,
B CBAI3M C YeM Oblno NPUHATO peLueHne 06 MHTEHCUUKaLMK
boTynuHoTepanuu. NepBas npouesypa 60TynMHOTEpPaNMM Bbi-
MOJIHEHA B MbILLILbI FOJI0BbI U LLEU KaK 00/1acTb, MPUHOCALLYH

DAk hitps://doi.org/ 10.1/816/rmmar5958/8

HanbonbLUylo MHBanNMAM3aumio. Bropas npoLeaypa BbinosHe-
Ha cnycTa 1 Mec B MblLLLbI TYJIOBULLA 1 NPaBbIX KOHEYHOCTENA.
MpoToKon pacnpeaeneHns MHKOHOTYNOTOKCMHA A B MblLLLaX
npeactaeneH B Tabn. 3. Wcnonb3oBanack Y3M-HaBuraums
UHBEKLMIA.

InutenbHocTb addeKTa oT NpoBefeHHO boTynMHOTepa-
MWK cocTaBnsnia 2 Mec ANs Kax Aol 0bnactu, B CBA3U C YeM
ObII0 NPUHATO peLLEHME O EXXEMECAYHOM BBEAEHUW DOTYO-
TOKCWHA B NpeLCTaB/eHHbIe TPyMMbl MbILLL, C UX YepesoBa-
HWEM W MOBTOPEHWEM LIMKIIOB 0 MOMEHTA BOCCTaHOB/IEHMS
rnyboKoii aNeKTPOCTUMYNIALMM FOJIOBHOIO MO3ra.

Ha MoMeHT nybnnkaumm anvtenbHocTb HabnopeHus co-
CcTaBunia 6 Mec, BbINoSIHEHO 6 npoueayp (Mo 3 npouenypsl
B ABe 00nacTu), cyMmmapHo BBeaeHo 2400 ef. MHKobOTYNO-
ToKcuHa A. Ha doHe Tepanuu ymanocb A0CTUYb MOSIOMM-
TeNIbHOM AMHaMuKK, bann no wkane BFMDRS coctaBun 13,5
(tabn. 4). MaumneHT oXMAaeT NPOBEAEHUS NOBTOPHOM ry6o-
KOM 3N1EKTPOCTUMYAALIMM TOIOBHOTO MO3ra.

3AKJIYEHUE

MpeKpalleHne rnyboKoN 3MEeKTPOCTUMYNALMN BHYTPEH-
Hero cerMeHTa 61efiHOr0 Lapa y NauWeHTOB C reHepanu-
30BaHHOM (OPMOIi AMCTOHUM MPUBOAMT K Pe3KOMY Hapac-
TaHUI0 TAXKECTU COCTOSHMA CO 3HAYUTENbHBIM YBESIMYEHNEM
pUCKa Pa3BUTUS MOTEHLMANBHO XKU3HEYrpOXKaloLLel cuTya-
UMM — [UCTOHMYECKOro CTaTyca. B oTnmume oT paspsaaku
reHepaTopa, B C/lyyae 0TMeHbI 3MEKTPOCTUMYMIALMM MO MpU-
YMHE MH(EKLMOHHBIX OCIIOKHEHUI ee BO306HOBNIEHME MOXKET
BbITb OT/IOXKEHO Ha ANMUTENbHBINA CPOK. KoppeKumm cocTosHus
nyTeM nopbopa KOHCepBaTUBHOI Tepanuu 3adacTylo bbiBa-
eT HeflocTaTouHo. MpeacTaBneHHoe HabMlofeHWe Nokasarno,
YTO MpUMeHeHne BOTYMHOTEPANNM C UCMOSb30BAHUEM MNep-
COHaNM3MPOBaHHbIX CXEM W UHAMBUAYANbHBIX TMOKUX UHTEP-
BasoB MexzJy BBEAEHMAMU NO3BOSISET YNYYLIUTbL KayecTBo
KM3HM MaLMEHTOB C reHepanu3oBaHHbIMKU dopMaMu auc-
TOHWUM C CUHAPOMOM OTMeHbI TJyBOKOM 3NEKTPOCTUMYALMN
W CHU3UTb PUCK Pa3BUTUS AMCTOHMYECKOrO CTaTyca. [aHHbli
BONpOC TpebyeT AaNbHEeMLIEro U3yYeHus.
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Tabnuua 4. BFMDRS nocne npexpaLleHns CTUMynsALmY Ha GoHe KoppeKLymmW Tepanim

Pacnpepenenue MpoBoumpytowwmin hakTop | TaxecTb akTopa | 3HaunMocTb Banne
[nasa 2 2 0,5 2
Pot 2 1 0,5 1,5
Peyb, rnotanue 2 2 1 4
Les 2 2 0,5 2
lpaBas pyka 1 1 1 1
JleBasi pyka 0 0 1 0
Tynosuwie 1 1 1 1
lpaBas Hora 1 1 1 1
JleBas Hora 0 0 1 0
Cymma 13,5

NOMO/IHUTENIbHAA UHOOPMAL UA

UcTounuk duHaHcmpoBaHus. OuHaHcMpoBaHWe faHHoi pabo-
Tbl HE MPOBOAMIIOC.

KoHbnukT uHTepecoB. ABTOpbl [eKNapupyloT OTCYTCTBUE
AIBHbIX M MOTEHUMaNbHBIX KOH(IMKTOB WHTEPECOB, CBA3@HHbIX
C nybnMKaLmeit HacTosLLeli CTaTby.
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OnucaHue KnuHU4eckKoro cnyyas
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AHHOTALMA

Lenb. OueHKa 3HaUMMOCTH M BO3MOXKHOCTEN 1abopaTopHO-MHCTPYMEHTabHbIX METOL0B AMArHOCTUKM B YCTaHOBIEHUM JMa-
rHo3a 1 nogbopa TapreTHol Tepanuy y MauMeHTOB C HOA0NATUSMU.

Matepuanbl u MeTogpbl. CCTEMHBINM aHaN3 faHHbIX 3apybeXHON U 0TeYeCTBEHHON UTEpPaTypbl C NPUBELEHUEM KITMHUYE-
CKOro cryyas.

Pesynbtartbl. MonmMHeBponaTk KnaccuGuUMpyTCA Kak LEMUENMHU3MPYIOLLME UK aKCOHaMbHbIE HAa OCHOBE 3N1eKTPodMU3n0-
noruyeckux uccnegosaiui. OpHako, B 2015 1., KpOMe aKCOHaNbHbIX U LEMUESMHU3UPYIOLLMX HeBponaTui, bbino npeaso-
JKEHO BbILENATb 0TAENbHYI0 NaTodm3nonornyeckyto rpynny — Hoponatuu. latoreHes HogoONaTMIn MOXKET OT/INYATBLCA B 3a-
BMCMMOCTM OT TMMa BOB/EYEHHbIX B MPOLIECC MOHHBIX KaHanoB, HO BCerfa MpUBOAMT K yTpaTe BO3byauMocT MeMbpaHbl
aKCOHa, B HOfanbHoM obnactn MeMbpaHa CTaHOBMTCS HEBO3DYAMMON. [lns Takux HeBpONaTWUW XapaKTepHbl TPaH3UTOPHbIe
610KV NpoBeAEHUA C NOCELYOLLMM Pa3BUTUEM aKCOHANbHOM ereHepauu. TUNMYHBIMU NMPUMepaMK HOLLONATUN CYUTAOTCA
0CTpas MOTOPHas aKCOHanbHas HEBPOMaTUSA, a TaKKe MybTU(OKaNbHas MOTOpHas Heponatus. CoBpeMeHHoe naToduauo-
NOTMYECKOe MOHMMaHWe Creuyanu3npoBaHHbIX Y3N0BbIX 0bnacTel (nepexsaToB PaHBbe) U CBA3AHHbLIX C HUMM aKCOrMab-
Hbix beniKoB pacteT. BbigBuratoTcs runoTessl 06 Ux poniv B natoreHese MMMyHOOMOCPeA0BaHHOM aTaku Ha nepudepuyeckuii
MWENTMHM3MPOBaHHBIN aKcoH. B nocnefHee Bpems bbinn BbiSBNEHbI B BbICOKMX TUTPaX aHTUTENa, HanpaBneHHble NpoTUB paaa
KJTIOYEBbIX MONIEKYJT afire3nn Kak Npu oCTpbIX, TaK U MPU XPOHUYECKUX BOCMAUTENbHBIX HeBponaTusax. [aHHble daKTbl A0-
NOSHUAKM pa3nuunsa B auddepeHLManbHON AMarHOCTUKE MEX[LY aKCOHANbHBIMU U LEMUENIMHU3UPYHOLLMMK NepudepuyecKu-
MW HEBPOMaTUSIMU. YCKOPEHHO pa3pabaTbiBaloTcs HOBble CXEMbI KiaccudMKaLmu 3ab0neBaHni, 0CHOBaHHbIE Ha CEpONO3M-
TMBHOCTM, YNYYLIEHHON 3NEKTPOGU3N0NOTMIECKON M YNbTPA3BYKOBOW KNacCUdUKaLMM M MAeHTUGUKALMM NpeanonaraeMbix
OCHOBHbIX MaTON0MMYECKUX MULLIEHEN U MEXaHW3MOB.

3akutoyeHmne. Ha HaleM KIIMHUYEeCKOM NpyUMepe Mbl NPOLEMOHCTPUPOBAM BO3MOXKHOCTY J1JabopaTopHO-MHCTPYMEHTalIbHbIX
MeTO[L0B IMarHOCTMKM B YCTAHOBMEHWM IUarHo3a y naumeHTa ¢ 0AHoW U3 GopM HOAOMaTUi — MynbTUGhOKabHOW MOTOPHOM
HeBpOoMaTUu.
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Nodopathy: clinic, diagnosis, treatment.

Clinical description

AlUbert R. Bulatov, Igor’ V. Litvinenko, Nikolay V. Tsygan, Sergey N. Bardakov,
Aleksandra A. Boykova, Tatyana A. Kolesnik, Lyudmila S. Onishchenko

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

AIM: Evaluation of the significance and possibilities of laboratory-instrumental diagnostic methods in establishing the diagno-
sis and selection of targeted therapy in patients with nodopathies.

MATERIALS AND METHODS: System analysis of data from foreign and domestic literature with the presentation of a clinical
case.

RESULTS: Polyneuropathies are classified as demyelinating or axonal based on electrophysiological studies. However, in
2015, in addition to axonal and demyelinating neuropathies, it was proposed to distinguish a separate pathophysiologi-
cal group — nodopathies. The pathogenesis of nodopathies may differ depending on the type of ion channels involved in
the process, but always leads to a loss of excitability of the axon membrane; in the nodal region the membrane becomes
inexcitable. Such neuropathies are characterized by transient conduction blocks followed by the development of axonal de-
generation. Typical examples of nodopathies are acute motor axonal neuropathy, as well as multifocal motor neuropathy.
Current pathophysiological understanding of specialized nodal regions (nodes of Ranvier) and associated axoglial proteins
is growing. Hypotheses have been put forward about their role in the pathogenesis of immune-mediated attack on the pe-
ripheral myelinated axon. Recently, high titers of antibodies directed against a number of key adhesion molecules have been
identified in both acute and chronic inflammatory neuropathies. These facts add to the differences in differential diagnosis
between axonal and demyelinating peripheral neuropathies. New disease classification schemes based on seropositivity,
improved electrophysiological and ultrasound classification, and identification of putative underlying pathological targets and
mechanisms are being rapidly developed.

CONCLUSION: Using our clinical example, we demonstrated the capabilities of laboratory and instrumental diagnostic methods
in establishing a diagnosis in a patient with one of the forms of nodopathies — multifocal motor neuropathy.

Keywords: ENMG; nodopathy; nod of Ranvier; sonography of nerves; NF155; NF184; paranodopathy.
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KJIMHAHECKWE CITYHAN

AKTYAJIbHOCTb

MonmHeBponaT1 nepudepuyecKoil HEPBHOW CUCTEMBI
TPaAMLMOHHO KIaccuhUUMpPYIOTCA KaK LeMUeNUHU3UPYIo-
LUMe WM aKCOHalbHble Ha OCHOBE 3NeKTpodmM3nonoruye-
CKUX uccnepoBaHui. OgHako B 2015 r. KpoMe aKCOHAsbHbIX
W LEeMUESMHU3MPYIOLWMX HEBPONaTUii BbiNo NpenJioXeHo
BbILENATb OTAENbHY NaTodu3MoNoruyeckyo rpynny —
HogonaTtuu. WX matoreHe3 MOXeT OTAM4aTbCA B 3aBUCH-
MOCTM OT TUMa BOB/EYEHHBIX B MPOLECC MOHHBIX KaHasos,
HO Bcerga nMpuBOAMT K yTpaTe B036yauMMOCTM MeMbpaHbl
aKCOHa, B HOAANbHOW 06macTm MeMbpaHa CTaHOBUTCA He-
B030yauMoi. [Ins Takux HeBpOMaTWW XapaKTepHbl TpaH3u-
TOpHble 6MI0KM NpoBeAeHWst C MOCNEAYHLUMM pa3BUTUEM
aKCOHaNbHOW [JereHepaunu. TUMMYHBIMKA MpUMEpPaMMu Ho-
[ONaTUil CYMTAIOTCA OCTpasl MOTOPHas aKCOHaNbHas He-
Bponatua (OMAH), a Takxke MynbTMdOKanbHas MoTOpHas
Hesponatus (MMH).

MATEPUAJIbl U METO/bI

CucTeMHbIN aHanM3 [aHHbIX 3apybexHON U 0TeYecTBEH-
HOW NUTepaTypbl.

MpeactaBneH cnyyaid: naumeHt K., 32 roga. Obpatuncs
¢ xanobamu Ha cnabocTb B IEBOW HUMHEN KOHEYHOCTH, MO-
XyAaHue nesoii ronequ. Mo ero cnosaMm, boneet ¢ 23 ner,
Habmopanca aMbynaTtopHo y HeBposiora Mo MecTy XUTesb-
CTBa C [MarHo30M «XpOHM4YecKas BepTebporeHHas pagu-
Kynonatua L5, S1 cnesa». B cBA3M ¢ nporpeccupoBaHneM
MbILLIEYHOI cnabocTu B NIEBOI CTOME U MOXYLAHWEM NEBOH
rofieHn obpaTuncs 3a MeLULMHCKOW MOMOLLBK B YaCTHYH
KnnHmky 01.06.2018 r., 6bin BbINOMHEHbI 3NIEKTPOHENPO-
Muorpadms (3HMT), ynbtpassykoBoe uccrnegosanme (Y3M)
HepBOB HOr, YCTaHOBMEHa HeMpoHONaTWs MOTOHEWpOHOB
nepegHux poroB Ha ypoBHe L4-ST cnesa. 29.11.2019 .
CaMoCTOATESIbHO  00paTUNCA B KIWMHUKY — HEpPBHbIX
bonesHeit.

04.12.2019 r. naumeHTy ObiN BbLINOSIHEH aHaNM3 KPOBM
Ha pa3BepHyToe 0bcnegoBaHue npu nonuHeBputax (CKpu-
HWHI NapanpoTeKHa, aHann3 Ha YpoBeHb aHTUHYK/IeapHOro
taktopa (AH®), aHanu3 Ha aHTMTENa K UMTOMMasMe Hen-
Tpodunos (AHLA), aHanu3 Ha aHTU-3HA/ENA u aHTn-GM1,
GM2, GM3, GD1a, GD1b, GQlb, GT1b knacca lgG/IgM),
B KOTOPOM BbISIBUIIM aHTUTeNa K aHT-GM1 u 3HMT. B no-
ClefiHeM UCCNeAoBaHMM Dbl 0BHapyeHbl NpU3HAKKM Tpy-
0Oro aKCcoHanbHOro MOpaKeHWs MOTOPHBIX BOJIOKOH JIEBOM0
ManobepLOBOro HepBa M YMEPEHHOro aKCOHaNbHOro Mo-
pa)KeHUs MOTOPHbIX BOJIOKOH J1€BOr0 0onblLebepLoBoro
Hepea. lpu IHMI npaBoro 6onbliebepLioBoro Hepea Bbi-
ABNIEHbl MPU3HAKM 04aroBOr0 nopaeHus ¢ hopMupoBa-
HueM bnioka npoBefeHus M-gonHbl Il ctenenn (71 %) ¢ m.
Abductor hallucis dex.

Ncxops U3 HeobpaTMMOCTU MaTONOrMYECKMX M3MEHEHNH,
Heo0X0AMMO NOAYEPKHYTb BAXKHOCTb paHHEN! AMarHOCTUKU
1 Tepanum NoLoBHbIX NaToNOrMN.

Tom 42, N 4, 2023
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CrpykTtypa nepexsarta n [[e]
PaHsbe obnactb

obnactb obnactb obnactb

Puc. 1. Crpyktypa nepexsatoB PaHBbe (y3n0BbIx nepexsatos) [2]

PE3YJIbTATbI U OBCYXXAEHUA

Mpu aHanu3e nuTepatypbl ObINO NPOAEMOHCTPMPOBAHO,
YTo ANs XapaKTepuUCTUKU Hogonatui Gonbluoe 3HaueHWe
MMeeT pacrnosioxeHne 6enKoB, COeAMHSIOLLNX MUEMHOBYIO
000/104Ky C aKCOHOM, W MOHHBIX KaHanos [1], 4uTo HarnsgHo
MoKasaHo Ha puc. 1.

B MMenuHM3MpoBaHHbIX HEPBHbIX BOJIOKHAX BbIAENAKT
HECKONbKO TUCTOMOrMYeckux obnactei: HopanbHyo (nepe-
xBaT PaHBbe), napaHofanbHyl, HOKCTanapaHoganbHyk
U WHTepHomanbHywo [3]. B HopanbHOM 0bnacTn aKconeMMa
KOHTaKTMpYeT C BHEKIIETOYHOM MAKOCTbIO, B MapaHofanb-
HOW — MMENIMHOBbIE «BbLIPOCTbI» MOLXOAAT K aKCOHY, 06-
pa3ys TaK Ha3blBaeMble NapaHofanbHble aKCo-rMabHbIe
COEJMHEHNS, @ UHTEPHOAANbHAA 0011acTb aKCoHa MOKpbITa
KOMMaKTHbIM MMWENIMHOM. AKCONIEMMa MMEET BbICOKOYMopsi-
L0YEHHYH0 MOJIEKYNIAIPHYI0 CTPYKTYPY, NEpPeYnciIeHHbIe BbiLle
0bnacTv oTMYaloTCA BULAMM MPUCYTCTBYIOLUMX B HUX MOH-
HbIX KaHaJioB U MAOTHOCTBIO MX pacrpeaenenus [2].

lepexBaT PaHBbe MMeET BBLICOKYH MNOTHOCTb BOSIbTAM-
3aBucuMblx Na*-kaHanos (1000-2000/MKM?) 1 MeaneHHbIX
K*-kaHanoB. HoganbHble Na*-KaHanbl MPUKpeneHbl K cnek-
TPUHY, HaXOAALLEMYCSA B aKCOHE, U K FMOMESNHY MUKPO-
BOPCMHOK LLUBAHHOBCKOW KETKM Yepe3 HerpodacumH-186 [1].

tOKcTanapaHopanbHas 06nacTb COLEPKUT BOMbTaX-3a-
BucuMble BbicTpble K*-KaHanbl. TakKe cuuTaeTcs, YTo B 3TON
obnactn Haxoputcs Na*/K*-Hacoc. HOkctanapaHopanbHble
K*-kaHanbl 3akpenneHbl Caspr-2 (KOHTaKTMH-accoLMMpoBaH-
Hblii 6€NOK 2) U NepexoaHbIM rnkonpoTenHoM-1 (TAG-1) [1].
WHTepHopanbHas 30Ha uMMeeT Haubonbluee 4ucno
Na*-kaHanoB, a Takke ObiCTpble U MefJieHHble K*-KaHanbl,
0[JHaKO WX MAOTHOCTb OTHOCUTENBHO HEBEJMKA.

B mapaHopanbHoi 0bnactu He pacnonaratoTcs MOHHbIe
KaHanbl, HO 6narofaps NIOTHOM CBA3M aKCOHANIbHOMO KOH-
TaKTMH-accouumpoBaHHoro benka 1 Caspr-1 ¢ Helipodacuy-
HoM-155 napaHofanbHbIX MUESIMHOBLIX METEb U KOHTaKTY
¢ NF155 obpa3ytoTcs akco-rnmanbHble CoeiHEHNS, KOTOpble
oTaensKT y3noBble Na*-KaHasbl 0T CMEXHBIX HOKCTOMNapaHo-
AanbHbix K*-KkaHanos [1]

HeBponaTuu, npu KoTopbix nopaxatotcs 6enku Hopanb-
HOW M NapaHOfasNbHOW 30HbI, UMEKT Pa3NMYHbIE KITMHWUKO-
nabopaTtopHble NPOSBNEHNS, ONpefeneHne KOTOpbIX NOMora-
€T MpY NOCTaHOBKE OKOHYATENIbHOr0 AMarHo3a U HasHauyeHu
Hanbonee 3 dEKTUBHOrO 3TMOTPOMHOIO JieyeHus (Tabnuua).
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Tabnuua. KnuHuko-nabopatopHas xapaKTepucTKa HOLoNaTuiA M NapaHo4onaTui
lapaHoponatum
Oesku nepexsara MnopKiacc
PaBbe anTYTen nposiBneHne XapaKTepucTuKa NeyeHune
XBAI ¢ HayanoM B 6onee MosioaoM
BO3pacTe
 OcobeHHO NOBbILLEHHBIN YPOBEHb Mnasmadepes (78 %),
«[epeKpecTHble» CUHA- beska B IMKBOpE putykcumab (75 %),
POMbI (MUEnUT + , * LMcTanbHbIA, MOTOPHLIN Npeobnafa-  cTeponapl 6) U BHY-
CN155 0G4 ( oBAn i " " 0 (56 %)
9 CTBOJIOBOV 3HUehanuT + IOLLMIA TpUBEHHOE BBEAEHME
0BAM), OBAN, XBAM  « Atakcus u Tpemop MMMyHOr06yNIMHOB
« XopoLuuii 0TBET Ha pUTyKCMMab, (32 %) [5-71
0[JHaKO NOXON Ha BHYTPUBEHHOE
BBELleHWe UMMYHOrN06YNUHOB [4]
« [loxwunon Bo3pact
« ArpeccvBHOe Hayaso 3aboneBaHus BHYTPMBEHHOE BBEJIEHNE
« [lpecbnagatoLLmii MOTOPHbI MMMyHOr106yNMHOB
CNTN IgGa, IgG3c OBAM, XBAM [2]  PaHHsAs noTeps aKCOHOB (21 %), ctepomanbl (72 %)
 Cnabas peakumsi Ha BHYTPMBEHHOE [5, 6]
BBE[IeHME UMMYHOTN00YIMHOB [4]
NMeeT cxoaHble XapaKTepUCTUKM
CASPR] IgG4, IgG3 XBAN [2] ¢ NF155/CNTN1 1 cneumd)mqecxwv
accoumMmpyeTcs ¢ HeBponaTUYecKon
oonblo [4, 5]
laHrnmo3unapl CM® (6Q1b, GT1a) GLIB nl-tlaigl::z: )foHpT:L;J?/lg?T::TTT-lTae J;:qpeelﬁe
®CIB (GT1a, GQ1b) -
u bnaronpuaATHbIN Ucxopg, [4]
Hoponatuu
benku nepexsara nopKacc
PaBhe anTUTen nposiBfeHne XapaKTepucTuKa neyeHne
XopoLumii oTBET
KaK Ha CTepouabl,
NF140 [8] IgG4, IgG3b XBAI [9] TaK W Ha BHYTpUBEHHOE
BBEJ,EHWNE UMMYHOI00Y-
nnHoB [8]
Xopowuwmii oTBeT
) KaK Ha cTepoumapl,
NF186 lgG4, Ig63b OMAH, 0BAM, XBAM, NF186 v aHTMTENa K rMMOMeaMHY 00Ha TaK M Ha BHYTDMBEHHOE
MMH pyxwuBatoTcs y naumentoB ¢ MMH [4]
BBE[lEHME MMYHOT00Y-
NnHoB [8]
NF186 v aHTMTENa K rNMOMeanHY 0bHa-
FomauH OBAM, MMH pymBatoTcs y naumentoB ¢ MMH [4]
OMAH (GM1a/b, GD1a,
GalNac-GD1a) OMCAH
(GM1, GM1b, GD1a)
FaHTTMO3Ib! laM. 1aG MMH (IgM GM1) AnT-GM1 cBsizaH ¢ OMAH (IgG) 1 MMH
A gM. 19 cuHapom CANOMAD / (IgM) [4]
CEHCOpHas aTaKcus
(GD1b u/mnm ppyrve

raHrano3uabl) [4]

Mpumeyarue. CM® — cunapoM Munnepa-®uwepa; XBLIN — xpoHudeckas BocnanuTesnbHas AEMUENUHU3UPYIOLLAs NONMHEBPONATHS;
OBAMN — ocTpas BocnanutenbHas aemMuenuHusupytowas noamHesponarus; OMCAH — octpas MOTOpHO-CEHCOpHas aKCOoHanbHas Helpo-
natus; ®LUB ¢Crb — dapuHro-uepsuKo-opaxmansHas dpopMa cuHapoMa MiteHa—-bappe; cunapom CANOMAD (XpoHuuecKas aTakTU4YecKas
HeBponarus, odbTansMonnerus, M-npoTeuH, Xono0BbIe arrlTUHWHBI U aHTUTENa K AUCUanocuiy).

DOl hitps://doi.org/ 1017816/ rmmaré11154




KJIMHAHECKWE CITYHAN

B cBoeM uccneposaHuu Kerasnoudis A. et al. (2016) npo-
CMEKTUBHO OLLEHUBANN NpuMeHeHne «[TpoToKona ynbTpassy-
KoBoro uccnenosanusa Hesponatum — PUEN» ansa gudde-
peHUManbHOM AMarHoCTUKM Haubonee pacrmpoCcTpaHeHHbIX
XPOHUYECKMX MMMyHOOMoCpesoBaHHbIX Heponatui [10].
MpobnemMa 06BLEKTUBHOTO OMMCaHWUA MaTONOrMYECKOro Co-
CTOSHUS NepudepUyecKx HepBOB B MOCNELHUE oAbl Bbl-
ABUIO NOTPeOHOCTb B CO3[,aHUM MPOTOKOJI0B, CNOCODHBIX KO-
JIMYECTBEHHO OLeHMBaTh HabmoeHUsA cneumanucToB. Takoi
MOAXOA LOJIKEH MOMOYb B MHTEPNPETALMM U COMOCTABNIEHUM
JaHHbIX Y3W ¢ KnMHMYecKuM aparHo3oM. B cBsAsm ¢ atuMm
B NpOTOKO/ Obinia BBeAeHa cxeMa oueHku Y3U (Bochum ul-
trasound score — BUS), KoTopas Mo3KeT noMoyb B audde-
peHumManbHon auarHoctuke nogoctpon XBAIM ot OBAM [10].

OueHKa Mo NpeAnoXEeHHOMY anropuTMy MpoM3BOAMIAach
Yy NaLMEHTOB C KIMHUYECKUMM U 3NEKTPOdU3MONOrNYECKAMM
NpU3HaKaMM CUMMETPUYHON M aCUMMETPUYHON LEMUENNHU-
3VPYIOLLIEN WM aKCOHaTbHOM NosiuHeBponaTum. OLeHKa CxeMbl
MpoBoAMnach Ha 4 uccnepyeMbix rpynnax, BO Bpems Mepeoro
3Tana Bo BCeX rpynmnax cyMMapHbii bann o wkane BUS cocras-
nan = 2, yto cnocobcTBoBano cneuuduyeckon auddepeHuma-
v XBJ oT Apyrix XpOHUUECKUX ayTOMMMYHHbIX HEBPOMATMIA.

[laHHasa cuctema nopcyeta 6annoB MMeeT 3 OCHOBHBbIX
3Tana.

MepBblii 3Tan: M0 MPeLJSIOXKEHHOMY anropUTMy MpoW3BO-
JVTCA OLEHKa: a) CMeLLaHHbIX HepBOB (MOKTEBOV M Ny4eBoit)
1 YyBCTBUTESILHOTO (CypasTbHbIN, MKPOHOXHBIN HepB); 6) NpoKcu-
ManbHbIX (Mpefnieybe) U AUCTaNbHbIX aHAaTOMUYECKUX Y4aCcTKOB

BUS > 2 banna

BeposTHbIi gnartos XB,EI,I'I)

OueHka no wkanam BUS
JlokTeBoM Heps B KaHane MitoHa
JloKTeBOM HepB B BEpXHEI YaCTh pyKu
JloKTeBoit HepB B CnnpanbHoil bopo3ae
NKpOHOXHBIN Heps

==

1
2
3
4

BUS < 2 bannos Ouenka NMNC

1) CpenmHHoro HepBa Ha Npefmnneybe
2) JloKTeBOI HepB Ha Npeaneybe

3) bonbLuebepLioBLIi HEPB Ha YpOBHE

JI0AbIXKK

Ecnu nccnepnyemble HepBbl
HE UMEKT natonoruu

Tom 42, N 4, 2023

Ecnn nccnepnyemble HepBbl

V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

(kaHan MioHa) y naumenTos ¢ XBA[. Takum 06pasom, natono-
TMYECKME U3MEHEHMS NOKa3bIBAOT HEOAHOPOAHYI0 MyNbTU(O-
KanbHyl0 AeMUEeNMHU3aLMIo KaK B ABUraTeNibHbIX (TOKTEBbIX,
NyyeBbIX), TaK U B YyBCTBUTENBHBIX HEPBAX, YTO XapaKTepHO
anda naupexTos ¢ XBA[N.

BTopoii aTan: obHapyxeH1e naTonorMyeckmx U3MeHeHUNn
nnowaau nonepeyoro cevenus (MMNC) B obnactu npeanne-
Ubsi B CPEAMHHOM W JIOKTEBOM HepBax, a Takxe B bonbLue-
OepLoBOM HepBe MOXET ObiTb CNELUMOUYHBIM AN MyNbTU-
dokanbHon MoTopHoM Heponatun (MMH).

WHTepecHo, YTo YyBCTBUTENBHOCTb M CNIELM(UYHOCTL 0CTa-
I0TCS B,OCTATOYHO BBICOKMMM B CIyHasX € TUMMYHBIMM (acuM-
METPUYHBIMM) 1 aTUMUYHBIMKY (CUIMMETPUYHBIMY) heHoTUNaMK
MMH, nokasbiBas, 4to «[lpotokon Y3U HepBoB» MOXET bbiTb
Mone3HbIM [0MOJHEHUEM K KITMHUYECKOW OLIEHKE MaLveHToB
¢ MMH [10]. C ppyroi CTOpPOHbI, CXeMa NPOLEMOHCTPUPOBA-
na CTo/lb e BbICOKME YYBCTBUTENBHOCTb U CMELMUYHOCTD
NPy 0BHapYXEHUM TUMMYHBIX (ACUMMETPUYHBIX) U aTUMUYHBIX
(cMMMeTpUUHbIX) cnyyaeB MynbTUGhOKabHOM NpuobpeTeH-
HOM BeMUENMHU3MPYIOLLEN CEHCOMOTOPHOM HeBponaTuM Wi
cuHapoMa Jlbtonca—Camuepa (MADSAM) Bo BpeMs TpeTbero
atana. Pe3ynbTathl cBuaeTenscTByoT, 4to MADSAM MoxeT
XapaKTepu30BaTbCA HaMYMEM NATONIOTMYECKUX W3MEHEHMUI
MMNC B aHaTOMMYeCKUX MecTax, TUMWYHBIX OIS CLABMEHUS
HepBa (3ansACTHBIN KaHas, KyouTanbHbIA KaHan).

CornacHo NpoToKony, Y NaLMeHTOB Noc/e TPeTbero arana
BO3pacTaeT BepPOATHOCTb AMArHOCTMPOBAHUA BaCKynUTa Wi
napanpotenHeMun (puc. 2). 3ta NaTonorma No-npexHeMy

Ecnu xoTb 0anH u3 HepBoB
UMeeT NaTosoru

BeposTHbin gnarHo3s MMH )

Ecnu xoTb oauH u3 HepBoB
MMeeT naTosioruw

BeposTHbIl gnarHo3 )
cuHapoM Jlbtonca—-CamHepa

Ouenka NNC
1) CpemHHoro Hepea Ha npef-
nneyse
2) JlokTeBoit Heps

BepoATHbIA AnarHos
1) Backynubl
2) NapanpoTenHemus

He UMEKT natonoruu

Puc. 2. brnok-cxeMa npoToKona ybTpasByKoBOro UccnefoBaHus npu Hesponatusix [5]. BUS — Bochum ultrasound score; MMNC — nno-

wanb nonepevyHoro cevyeHna
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0CTaeTCA UarHo30oM UcKloueHus. 1o pesynbtaTaM uccnego-
BaHWIA U3BECTHO, YTO BAaCKY/MTbI M NapanpoTeMHEMHS Yalle
BCEro [eMOHCTPUPYIOT pa3Ho0bpasHble U Hecneumpuyeckme
nattepHbl nameHenun MMNC npu Y3 HepBoB.

0nHako M3MeHeHus, BoisiBiieHHble Npu Y3WM HeBpanbHbIX
CTPYKTYp, HeobXxoaMMo OLeHMBATb B COBOKYMHOCTM C pe-
3ynbTaTamMu LpYrux 00CnefoBaHUi AN UCKIIOYEHNS TaKuMX
3a00NeBaHWi, KaK [eMUENIMHU3NPYIOLLME HAcNeLCTBEHHble
MOTOPHO-CEHCOpHble HeBponatum (HMCH), napanpotenHe-
Muyeckue Hesponatuu, POEMS-cungpoM, auabetnyeckas
PaAMKymONNIEKCONaThs, aMUIoNaHas MOJIMHEBPONATUS, He-
BpasrM4ecKas aMmoTpodus, Nenpo3Has HeBponaTus, HeMpo-
(mbpoMaTo3 unu HeipoMMPoMaTos.

[ina 6onee noapobHoro 060CHOBaHMS 3HAYMMOCTU OLIEHKU
NabopaTopHbIX U MHCTPYMEHTaNbHBIX METOJ0B AMArHOCTUKM
HOZ,ONaTUIA NPUBOAMM KIMHUYECKMIA CNyYaid naumeHTa ¢ MMH.

KTMHUYECKUU CNTYYAN

Maupent K., 32 ropa.

YKanoobbl Ha cnabocTb B 1eBON HUMKHEW KOHEYHOCTH, No-
Xy[LaHWe NeBoii rofieHu.

AHaMHe3 3abonieBaHusa: No cfoBaM MNauueHTa, boneet
¢ 23 ner, Habntogancsa aMbynaTopHo Y HEBpOJiora No MecTy
MUTENbCTBA C AMArHo30M «XPOHUYEcKas BepTebporeHHas
papukynonatus LS5, S1 cnesa». B cBA3u ¢ nporpeccupoBaHu-
€M MbILLEYHOI CNabocTy B NEBOI CTOME U MOXYAaHUEM NIEBOM

CPB motopHas

Vol.42(4)2023

Russian Military Medical
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rofieHn 00paTUNCca 3a MeLUUMHCKOA MOMOLLbBIO B YaCTHYHO
kmnuky 01.06.2018 r., 6bino BbinonHeHo IHMT, Y3U Hepaos
HOr, YCTaHOBJIEHA HeWpoHONaTUA MOTOHEMPOHOB MepeaHMX
poroB Ha ypoBHe L4-ST1 cneBa. 29.11.2019 r. camocTosTeNb-
HO 0bpaTUNCS B KIIMHUKY HEPBHbIX Dose3HeN.

Mpy nocTynneHnu: HeBPONOTMYECKUI CTaTYC: MblLLEYHas
cuna B crubatensx neBoro beapa, roneHu cHkeHa Ao 4 ban-
noB, B pa3rubatensx (TbibHbIX CrubaTensx) neBoii cTomnbl 40
1-2 6annos, B 0CTanbHbIX rPyMNax MbILL, — JOCTATOYHAA.
[nybokune pedneKchl ¢ pyK XuBble, S < D; ¢ HO: KONEHHbIE,
axwnnoBbl — He BbI3bIBAKTCA C ABYX CTOPOH. [latonornye-
CKWe MupaMuAHble KUCTeBble, CTOMHbIE pedneKchbl oTpuua-
TeNbHble C [BYX CTOpPOH. HapylueHusi noBEepXHOCTHOW YyB-
CTBUTENBHOCTU HET. CUMNTOMOB HaTSXKEHUS| KOPELLKOB HET.

C uenbl UCKIIYEHUS aTUMUYHBIX GOpM NopaXeHus ne-
pudeprUYECKOi HEPBHOM CUCTEMBI, @ TaKKE 0TKA30M Nauu-
€HTa OT BbINOSIHEHWS JIOMDANbHON MYHKLMM, ObIN BLINOSHEH
aHanu3 KpoBM Ha pa3BepHyToe 00cneo0BaHMe Ny NoJIMHEB-
putax (CKpuHuHr napanpotenHa, AH®, AHLA, antu-3HA/ENA
n antn-GM1, GM2, GM3, GD1a, GD1b, GQ1b, GT1b knacca
IgG/IgM) ot 04.12.2019 r:. obHapyKeHbl aHTUTENa K aHTU-
GM1 (Hu3Koe copepanue 1+).

[ins oueHKM YHKUMOHANBHOO COCTOsHUA nepudepuye-
CKOV HEPBHOM CUCTEMBI M OMpeJENEHNs NaTTepHa NOPaXKeHMs
B Aekabpe 2019 r. 6bina BbinonHeHa IHMIT — 3akniove-
HWe: NpU3HaKN YMEPEHHOrO aKCOHANIbHOrO MOPAKeHWUs Mo-
TOPHBIX BOJIOKOH NeBoro bonbLuebepLioBoro Hepea (puc. 3).
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Puc. 3. 3HMI" — npu3Hakm rpyboro akcoHanbHOro NopaXKeHUsi MOTOPHbIX BOJIOKOH NeBOro ManobepL,oBoro Hepea
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Puc. 4. CoHorpaMMa fieBOr0 Cefla/MLLHOTO HepBa Ha YpoBHe HuxHeld TpeTu beapa (a); coHorpaMma neBoro ManobepuoBoro U 6osb-
LebepLOBOro HEPBOB Ha YPOBHE MOAKONEHHO AMKY (6); COHOrpaMMa NpaBoro ManobepLoBoro 1 bonbLuebepLoBoro HepBOB Ha YpOBHE
noaKoneHHo! AMKK (8). pumedarue: a) — MMC nesoro cepanuiHoro Hepea (3nmnc AA); 6) — MMC nesoro ManobepLoBoro Hepea
(annmunc AA), TINC nesoro 6onbluedepuosoro Hepsa (3naunc BB); 8) — MMC npasoro Manobepuosoro Hepsa (3nnmnc CC); NMMC npasoro

bonbluebepuosoro Hepaa (annmnc DD)

IHMI" — npu3HaKu 04aroBoro NopaeHus Npasoro bosbLuebep-
LLOBOro HepBa ¢ hopMMpoBaHWeM 6510Ka npoBeaeHUs M-BosHbI
Il crenenm (71 %) ¢ m. Abductor hallucis dex. 3HMI" noka3are-
71 NpOBELiEHMS N0 HEPBAM BEPXHUX KOHEYHOCTEl B Npejenax
pedepeHCHbIX 3HAUEHNH.

B cooTBeTCTBUM C NPOTOKONOM Y/LTPA3BYKOBOO UcCrie-
noBaHus npu Heponatuax PUEN, HawweMy naumeHTy noatan-
HO BbIN0 BLINOSIHEHO UCCNE0BaHNE HEPBOB BEPXHUX U HUK-
HWUX KOHEYHOCTEW: Ha MepBOM 3Tamne C Lefbi UCKIIYEeHMS
BepoATHoro auarHo3za XB[I nposogunack ouenka [MC:
1) NnoKTeBoro HepBa Ha YpoBHE KaHana MiioHa; 2) NOKTeBOro
HepBa Ha YpOoBHe npeanneybs; 3) Ny4eBOro HepBa Ha ypoB-
He CMMpanbHOro KaHana; 4) MKpOHOXKHOro Hepsa. B cBs3u
C HabpaHHbIMK Gannamm BUS — 0 bannos (MeHee 2 ban-
NOB), NaLMeHTy 6bI10 BbINONHEHO UCCNEA0BaHNE B COOTBET-
CTBMM CO BTOpPbIM 3TanoM: 1) cpeaMHHOMO HepBa Ha YpOBHE
npeanneybs; 2) NOKTEBOrO HepBa Ha YpPOBHE MpeAnseybs;
3) bonbluebepLOBOro HepBa Ha YpoBHE JIOALIKKU. B cBA3M
C BbISIBIEHWUEM YTOJILLEHMSA NeBOro bosbLuebepLioBoro HepBa
Ha YPOBHe MeAMasnbHOi IOABIXKW N0 faHHbIM Y3U y naum-
eHTa bbli IMarHoCTMPOBaHHbIV BEPOATHbINA AnarHo3: MMH.

Mo AaHHbIM Y3W HepBOB BEPXHUX M HUMHUX KOHEY-
HocTen oT pekabpa 2019 r.: MMC ceganmwHoro Hepea Ha
YPOBHe HIKHel TpeT befipa: cesa ot 62 [0 68 MM?, cnpa-
Ba oT 42 1o 62 Mm%, Hopma: 42,4 + 13,2 mm? [11]. Mano-
bepLoBbIii HEpB HEPABHOMEPHOI TOMLLUMHBI, C HaMbObLLIUM
YTONLLEHMEM Ha YPOBHE NOAKONEHHOM SMKU, TUMO3X0reHHbIIA
C yBeNM4YeHneM oTheNbHbIX dacumkyn. MpusHaku cpasne-
HWS Ha YpoBHe ManobepLoBOr0 KaHana He OMpefenslTCs.
MNC Ha ypoBHe MOAKONEHHOM AMKM: ciesa oT 9 [0 16 MM?,
cnpaga ot 9 1o 11 mm2. Hopma [11]: 8,54 + 2,89 MM Bonb-
webepLoBbIi HEPB — HepaBHOMEPHON TOJLUMHBI, C Hau-
BONbLUMM YTOMILEHMEM Ha YPOBHE MOAKONEHHON SAMKM
W Me[ManbHOW NOLBIKKM, TMMNEP3XOreHHbIA C YBEIMYEHNEM

DOl hitps://doi.org/ 1017816/ rmmaré11154

OTAENbHbIX FMNo3XoreHHbIX dacumkyn (bonblue cnesa). Mpu-
3HaKu caasnenus He onpepenstotca. MC: cnesa ot 35 go
43 M2, cnpasa ot 37 ao 43 mm2. Hopma [11]: 23,7 + 5,7 M2
(puc. 4).

Ha ocHoBaHuWM anob, AaHHbIX aHaMHe3a, HEBPOSIOTUye-
CKOro ocMoTpa (Hanuume W30JMPOBaHHbIX NPU3HAKOB Mopa-
eHus nepudepuyecKoi HepBHOW CUCTEMBI: OTCYTCTBME KO-
NEHHbIX M axunoBbIX peneKcoB, rMNoTpodus NEBO FoNieHH,
rnyboKkui nepudepuyeckuii napes NeBol CTombl, 0TCYTCTBUE
HapyLLEHWIA YyBCTBUTENBHOCTM), Pe3ynbTaToB NabopaTopHbIX
METO/0B MUCCNe0BaHMA (0OHapyKeHWe aHTUTeN K aHTU-GM 1
B KpoBM), AaHHbIX IHMI (Hanuume M307MpOBaHHOMO Mopa-
YKEHUS MOTOPHbIX BOJIOKOH HEPBOB HUMHMX KOHEYHOCTEV
C HanuumeM bnokoB npoBefeHus M BOMHbI), pe3ynbTaToB
Y3 (nokanbHoe yToniieHne 6onbLuebepLoBbIx 1 Manobep-
LLOBbIX HEPBOB Ha YPOBHE MOJKONIEHHON MKW W NOJBIKEK),
OTCYTCTBMEM NPU3HAKOB COYETAHHOTO MOPaXKEHWS BEPXHErO
W HUXHEr0 MOTOHEPOHOB, NaLMeHTy Obil U3MEHEH UarHo3
HanpaBfieHus W ycTaHoBneHa: MynbTudoKanbHas MoTopHas
HeBponaTus ¢ 6roKkamn npoBefeHus. PekoMeHA0BaHO Npo-
BeJeHMe BbICOKOA03HOM MMMYyHOrnobynuHoTepanun umm
nnasmadepesa. B cB3u ¢ pennrnosHsiMu ybexaeHnamu na-
LMEHT OT NPeAsIOKEHHOr0 JIeYeHUs 0TKa3ancs, COCaBLUMCh
Ha nepee3q, 3a rpaHuLly.

OcobeHHocTamMu Teuenms MMH y naumenta K. ananocb
MeAJIeHHOe TeueHue 3aboneBaHus, acCMMMETPUYHOE BOBMeE-
UEHME HUMHUX KOHEYHOCTEA, OTCYTCTBUE BO3MOXHOCTM Npo-
BeAEHMs NIOMOaNbHOM NYHKLMM (B CBSA3M C 0TKA30M NaLmeH-
Ta): BHayane NauueHT oTMeYan ciabocTb B NEBOW HUMKHEN
KOHEYHOCTH, Yepe3 rof nocne obpaLleHns B KIMHUKY HepB-
HbIx bonesHeli 0TMETUN CBUCAHWE NIEBOM CTOMbI, Yepe3 2 rofa
oTMeTun cnabocTb B NpaBoW Hore — AucTanbHo o 3 ban-
noB. OfHaKo cnefyeT OTMETUTb, YTO ye 4epe3 3 roga oT
MOMeHTa 00palLieHns npu BbinosHeHUn 3HMT (He B KMHUKe
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HepBHbIX 60MIe3HEN) JONONHUTENBHO ObIO BbISIBIEHO BOB/IE-
YeHuWe B NaTOIOrMYECKUIA NPOLLECC MOTOPHBIX BOSIOKOH J1EBO-
ro JIOKTEBOr0 HEpBa Ha YpOBHE JIOKTEBOro cruba.

3AKJTIOYEHUE

CoBpeMeHHOe NaToduU3MONOrMYeCcKOe MOHUMaHWe cne-
LiManu3mMpoBaHHbIX y3noBblx obnacTeii (nepexsatoB PaHBbe)
M CBA3AHHBIX C HUMW aKCOTNWanbHbIX BenKoB pacTeT. Bbl-
JBUralTCca runote3sl 06 MX ponm B naToreHe3e MMMYHOOMOC-
PeAOBaHHON aTaku Ha mepudepuyeckuin MUeMHU3NPOBaH-
HbIi aKCOH. B nocnegHee Bpems 6binm BbiSIBNEHbI B BLICOKUX
TUTPax aHTWUTeNa, HanpaBneHHble NMPOTUB psAAa KIHYEBbIX
MOJIEKYN afre3vmn Kak npu ocTpbIX, TaK U NPU XPOHUYECKUX
BOCNanMTENbHBIX HeBponaTusXx. [laHHble haKTbl AONOAHUIN
paznunums B auddepeHLmManbHoOM AUarHOCTUKE MEXY aKco-
HamNbHLIMU U SEMUENTMHU3UPYIOLLMMM NepUdEpUIECKUMM He-
BponaTuaMK. YcKopeHHo pa3spabaTtbiBaloTcsi HOBble Kilaccu-
¢uKaumm 3aboneBaHuid, OCHOBaHHbIE HA CEPOMO3UTUBHOCTH,
YNYYLLIEHHOW 371eKTPOdU3NONOTNYECKOW U YbTPa3BYKOBOM
KnaccuduKaumm v MaeHTUGUKaLMM npeanonaraeMbix oc-
HOBHbIX NaTONOMMYECKUX MULLIEHE U MexaHu3MoB [4, 7, 10].

3tn cxembl auddepeHUMaLmMm cnocodCTBYOT yyulle-
HWIO AWarHOCTUKM W MPOTHO3MPOBaHUS, @ TaKXKe TapreTHOi
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Tepanuu, HarpaBfieHHOW NPOTUB ONpefesieHHbIX Mpo-
LeccoB 3aboneBaHus. B HacToAWMIA MOMEHT OCHOBHast
3afjaya — paspaboTtatb OnNTMManbHble MeTofbl 0bHapy-
YKEHWUS aHTUTeN ANS YCTaHOBMEHWUS KPUTUHECKUX NaTonoru-
YEeCKMX MeXaHM3MOB, [LeNCTBYIOLLMX Y OTAEJbHbIX NaLMeHTOB
[4,7,10].

Ha HalleM KaMHMYecKoM npuMepe Mbl NPOAEMOHCTPH-
poBafM  BO3MOXHOCTU N1abopaTOPHO-MHCTPYMEHTANbHbIX
METOLL0B IMarHOCTMKM B YCTAHOBEHMM AWarHo3a 1 noabdopa
TapreTHOM Tepanuu y NauMeHTOB C 0fHOM U3 GOpPM Hofona-
™M — MMH.

AOMNOJIHUTENBbHAA UHOOPMALUA

UcTounmk dmHaHcupoaHmus. GuHaHcupoBaHme AaHHOM pabo-
Tbl HE MPOBOAMIOCH.

KoHdnukT wmHTepecoB. ABTopbl AeKnapupylT oTCyTCTBUE
SIBHbIX WM MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBSA3aHHbIX
¢ nybnMKaLmelt HacTosLLel CTaTby.

3JTnyeckas aKcnepTmsa. ITndeckas IKCMepTM3a He MPOBOAK-
nace.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLUECTBEHHBIA BKNAA
B MPOBeAEHWe WCCNefoBaHUsS M MOAFOTOBKY CTaTbM, MPOYM
1 ogobpunun GuHanbHy Bepcuio nepes nybnukauuen.
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16 aKapemnyecknx yacos. CepTudmKaT yyacTHUKA.

3anyck W BeAeHue couceTed ANS YYEHOro, XKYPHana MM Hay4dHoOW
OpraH13aLuu.
8 akageMuuyeckux yacos. CeptTdmKaT ydyacTHMKa.

. 06bscHsAA cBOt0 paboTy: HayyHble KOMMYHUKALWM, NPe3eHTaLMs, nocrep.

5 aKageMuyeckux yacos. CeptTdmKaT ydyacTHMKa.

WckyccTBO Ny6AMYHBIX BLICTYMIEHUIA NS YYEHOrO.
3 akapemuyeckux Yaca. CepTudmKaT yyacTHUKa.
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HayuHas ctatbs

PeueBble HapylleHUs NpU reHeTUYECKU-
AeTepMUHUPOBaHHbIX (hopMax 3NUNENCUN y feTewn.

KnuHuuyeckue HaﬁnIOAeHm'-l
B.W. Ty3eBa, [0.A. EpeMkuHa, 0.B. l'y3eBa, B.B. l'y3eBa, [l.A. Manekos, B.A. BeaepHukosa

CaHKT-[NeTepbyprckui rocyaapCTBEHHbIN NeAUaTPUYECKUIA MeaNUMHCKMIA yHuBepcuTeT, CaHkT-leTepbypr, Poccus

AHHOTALMSA

AkTyanbHocTb. PeueBble HapylleHWsi y [LeTen ABNSAOTCA OLHOM M3 aKTyasbHbIX MpobnemM LeTcKoW HeBponoruu. PeyeBast
(byHKLMSA B JETCKOM BO3pacTe YA3BMMA, a ee HapyLLeHUe UMEET Liefbli AL, 3HaYMMBbIX NocneAcTBuin. CneumanucTbl pasHbix
JVCLUMNAMH COCPeSOTO4EHbI Ha CeLMbUYECKUX acneKTax HapyLleHus peuu. Jloroneabl paccMaTpuBatoT peyeBble paccTpoii-
CTBa Ha OCHOBE JIMHIBUCTUYECKUX KPUTEPUEB, MCUXOOMW OLEHMBAIOT NCUXON0TUYECKUE 0COBEHHOCTH AeTel C HapyLIEHNSMM
peun. BypHoe pa3BuUTME reHETUYECKUX UCCTIeA,0BaHUIA, OCTYNHOCTb MPOBEAEHNS MHOTUX MONEKYNIAIPHO-TEHETUYECKUX TECTOB,
ocobeHHO TaKoro MeTo/a Kak CeKBEHUPOBaHWe HOBOTO MOKONeHNs (next generation sequencing), No3BoaMmo yaenutb 6omb-
LUe BHAMaHMS U3YUYEHMIO FEHETUYECKWX aCMEKTOB Pa3BUTUA PEYEBbIX HAPYLLEHWIA Y AeTeN C anuencuei.

Lenb pabotbl. [peAcTaBuTb BapUaHTbl PEYEBLIX HapYLLUEHWUA MPU FEHETUYECKU-AETEPMUHUPOBAHHBIX GOpMax 3nunencum
Yy AeTel HAa 0CHOBAHUM KIIMHUYECKUX MPUMEPOB.

Pe3ynbtathl. B cTathbe npoaHanuaupoBaHo 3 KIMHWYECKUX Clyyas anuMencum y LeTei, COYeTaloLMecs ¢ Natonormen peyn
(2 Manbuvka n 1 neBouka B Bo3pacTe oT 2 4o 5 ne). [IpeAcTaBneHbl aHHble aHaMHE3a KU3HU 1 3aboneBaHus, HEBPOJIOTMU-
YECKOro 0CMOTpa C OLIEHKOM peyeBoi DYHKLMKM, pe3ynbTaTbl FEHETUYECKOr0 UCCNIe0BaHUA, ANeKTpo3HLedanorpaguyeckoro
UCCNEAO0BaHNUA U MarHUTHO-pe30HAHCHOW ToMorpaguu.

3aknouenune. Beex naumeHToB 06BbEAMHAET cOYeTaHWEe peyeBbIX HApYLLEHWH, MUNENTUYECKUX NPUCTYNOB, HaMuMe reHe-
TMYECKOW NaToNOrUM, KOTOPbIE OTBETCTBEHHBI 3a peyeBytd GYHKUMIO. [laHHble KMHUYECKME HAbMoAeHUs LeMOHCTPUPYT
Heobxo0AMMOCTb KOMMNIEKCHOT0, MyAbTUAMCLUMIIMHAPHOIO NOAX0AA KaK Ha 3Tane paHHen AMarHOCTUKW HapyLLeHWs peyeBoii
(YHKUMKM y [leTeid ¢ INUNeNTUYeCKMMU NPUCTYNaMMU, TaK U Ha 3Tane AaibHEeMNLLEro JleYeHUs TaKUX NaLueHToB.

KnioueBble cnoBa: reHeTKa 3MUNENCcUW; MONIEKYNSPHO-TEHETUYECKAs AMArHOCTUKa; peyeBble HapyLLEeHWs; CEKBEHUPOBaHMe
HOBOro NoKosieHus;; cuiapoM Jlanaay—KneddHepa; anunencus; anunentdeckas aHuedanonatus.
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Speech disorders in genetically determined forms

of epilepsy in children. Clinical observations

Valentina |. Guzeva, Yulia A. Eremkina, Oksana V. Guzeva, Viktoriya V. Guzeva,
Damir A. Malekov, Viktoriya A. Vedernikova

Saint Petersburg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Speech disorders in children are one of the pressing problems of child neurology. In recent years, much atten-
tion has been paid to studying the genetic aspects of the development of speech disorders in children with epilepsy. Speech
function in childhood is vulnerable, and its violation has a number of significant consequences. Specialists from different disci-
plines focus on specific aspects of speech disorders. Speech therapists consider speech disorders based on linguistic criteria,
psychologists evaluate the psychological characteristics of children with speech disorders. The rapid development of genetic
research, the availability of many molecular genetic tests, especially such a method as next generation sequencing, allowed us
to pay more attention to the study of genetic aspects of the development of speech disorders in children with epilepsy.

AIM: to present options for speech disorders in genetically determined forms of epilepsy in children based on clinical
examples.

RESULTS: The article analyzes 3 clinical cases of epilepsy in children, combined with speech pathology (2 boys and 1 girl
aged 2 to 5 years). The data of anamnesis of life and disease, neurological examination with assessment of speech function,
results of genetic research, electroencephalographic examination and magnetic resonance imaging are presented.
CONCLUSION: All patients are united by a combination of speech disorders, epileptic seizures, and the presence of genetic
pathologies that are responsible for speech function. These clinical observations demonstrate the need for a comprehensive,
multidisciplinary approach both at the stage of early diagnosis of speech impairment in children with epileptic seizures and at
the stage of further treatment of such patients.

Keywords: epilepsy; epileptic encephalopathy; genetics of epilepsy; Landau—Kleffner syndrome; molecular genetic diagnostics;
next generation sequencing; speech disorders.
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KJIMHAHECKWE CITYHAN

AKTYAJIbHOCTb

PeyeBas QyHKLMA ABNAETCA KIIOYEBOW ANA Pa3BUTUS
MbILLNEHUS pebeHKa U MHTENINEKTA B LIEIOM, MO3TOMY Ha-
pyLLeHne GOPMUPOBaHUA peyun HensbexkHo BneyeT 3a coboii
0TCTaBaHWe B PasBUTUM MbILLSIEHUSA, HapyLleHWe 06LLeHus
W coumManusaumm, BO3HMKHOBEHWE MOBEAEHYECKUX HapyLue-
HWIA W LKOMbHYI0 HeycneBaemocTb [1, 2].

HapyweHnus peuu MoryT 6biTb BbI3BaHbl pasfiMyHbIMM
NpUYMHaMW W NPeLCTaBNAT cob0i CEHCOPHbIE UM MOTOp-
Hble HapyLUEHMs peuu Uim 1 To 1 Apyroe BMecTe.

Ony6nuKoBaHbl pe3ynbTaThl UCCNE0BaHUSA, B KOTOPOM
BbISIBIEHA BbICOKAs 4acTOTa HapyLIEHWA MOTOPHOW peun
y LeTen ¢ anunencueid. [Insaptpusa seunacb Hambonee va-
CTbIM AuarHo3oM. CpaBHeHue rpynn MoKasano, 4to y feTeil
C M3BECTHOM 3TMONIOrMEN MPUCTYNOB BoMblue aTUMUYHBIX
LBUraTesibHbIX peyeBbix 0cobeHHOCTeN U bonee HU3KMe A3bl-
KoBble 6annbl, 4eM y fieTeil C MAMONAaTUYECKUMU NPUCTYNaMu
[3, 4.

B nocnepHue roabl NpuBneKkaeT BHUMaHWe pofib reHe-
TUYecKuX akTopoB B HOPMUPOBaHWM HapYLLEHWIA pa3BUTUS
peun. B uncno reHoB, KoTopble MOryT [ETEPMUHUPOBATH OT-
CTaBaHue peyeBoro pa3sutus, Bxoaat FOXP1 (Ha xpoMoco-
Me 3p14), CNTNAP2 (7q36), ATP2C2 (16q24), CMIP (16q24),
SETBP1 (18q12.3), NRXN1 (2p13.3), TM4SF20 (2q36.3),
SRPX2 (Xq22.1), KIAAD319 (6p22.2). Ocobas ponb oTBOANTCA
FOXP2 Ha xpoMocoMe 7q31. CumtaeTcs, YTO 3TOT reH OfHO-
BPEMEHHO KOHTPOJMPYET KaK YCBOEHWE W NPUMEHEHME rpaM-
MaTU4ecKuX A3bIKOBBIX NMPaBKA, TaK U peyeByd MOTOPUKY —
JBVXKEHMA MbILLIL A3bIKA, Y0, roptanm [5].

PeueBble HapyLueHMs Yalle NPOSBASKOTCS Y NaUMeHTOB
C aTUNUYHOW pONaHAMYEecKoW 3nunencuen, [obpokave-
CTBEHHBIMU 3aTbIIOYHBIMM 3NUAENCUAMM, CUHAPOMOM [a-
HalioTOMyN0Ca C paHHUM HayanoM W TUNoM [acTo ¢ No3LHUM
HauyanoM, cuHapoMoM Jlanaay-KneddHepa, cuHApOMOM He-
NpepbIBHOM CNaiK-BosHbI BO BpeMs cHa, GRIN2A snunencu-
en-adasmeii [6, 7].

KNTMHUYECKUI CNTYYAN N 1

B ncuxoHeBponoruyeckoe otaeneHne  CaHKT-
MeTepbyprckoro rocyAapcTBEHHOro NeaMaTpU4ecKkoro Me-
JMLVMHCKOr0 YHMBEPCUTETA NOCTYNMA ManbyuK 2 roga 9 mec
C )xanobamu Ha 3afiepXKKy NCMXOMOTOPHOTO Pa3BuTUs (He cu-
[JMT, He BCTaeT, He XOAMT, He pa3roBapyBaeT), pa3MallucTble
LBVIXKEHUSA PYK, aNUNenTUYeckne NpucTynbl.

AHaMHe3 XM3HU: pebeHOK oT 4-i1 BepeMeHHOCTH, Npo-
TeKaBLUe Ha (oHe yrpo3bl BblKuAblwa B 16 Hep, aHe-
Mun. Pofpl 2-e, CpoyHble, 0TMeYanach MMMNoKCUA B POAax.
Bec — 3400 r, poct — 55 cM, oueHKa no wKane Anrap —
8/8 6annos. M3 popaoma BhinucaH B cpok. B 10 Mec npo-
XOAMUN KypCbl GU3MOTEpaneBTUYECKOTO SIEYEHUs U Maccaxa
B [HEBHOM CTauuoHape peabunuTaLMOHHOr0 OTLEeNeHUs
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no NOBOLY TEMMOBOW 3aflepXKU MOTOPHOrO Pa3BUTHUS.
[anee Habnopanca B MOMMKIMHUKE C AMArHO30M «AETCKMI
LiepebpanbHbIii Mapanuy, rMNoTOHUYECKU-acTaTUyecKas dop-
Ma. 3afepKKa NCUXOPeyeBoro pasBuUTUS».

AnamHe3 3aboneBaHus: nepBble NpUCTynbl Habnopa-
nuck B 12 Mec Ha (hoHe COMaTUYeCKOro 340p0oBbsi B BULE
06MsKaHuMI, CONPOBOX/ABLUMXCS MO3bIBOM Ha PBOTY, MHOTAa
PBOTOVA, C BEreTaTUBHON CUMMTOMATUKOI (6neHOCTb, NOT/U-
BOCTb), KyNMPOBaiUCb CaMOCTOATENbHO. [MTeNnbHOCTL Na-
POKCM3Ma [0 5 MUH C YacToToii 1-2 pasa B mec. CtaTycHoro
TeYeHWs NpUcTynoB, hedpusbHbIX NPUCTYNOB HE 0TMEYaNoCh.
Mo nepsbiM pesynbTatam I3I, BuAe0-33I MOHUTOPUPOBAHMS
C HOYHbBIM CHOM 3MWUNENTU(HOPMHOI aKTUBHOCTU HE PerucTpu-
poBanocb. HasHaueHa NpoTUBO3INUNENTMYECKAA Tepanus OK-
CKapbamazeMuHoM.

Ha MoMeHT ocMoTpa: coMaTuueckui cratyc 6e3 oco-
BeHHocTen. B HeBponornyeckoM ctaTtyce TeTpamapes [o
3 OannoB. [nybokue cyxoxunbHble pednekchbl BbICOKME,
C pacwupeHneM pedeKCOreHHbIX 30H, CUMMETPUYHBbIE,
nonoXuTenbHble nartoniornyeckue pednekcol (pednekcob
babuHckoro, PocconnMo). MblleYHbI TOHYC U3MEHEH Mo
3KCTpanupaMUAHOMy Tuny. VIHTEHLMOHHBIA Tpemop W afne-
MEHTbI AMHaMUYecKON aTakcuu. [onoBy yaepxuBaeT Kpa-
TKOBPEMEHHO, CITyXOBOE 1 3pUTENIbHOE COCPeS0TOYEHNE eCTb.
He cupur, He nepesopauusaetcs. lyneHue. HaBbikv onpsT-
HOCTM He copMupoBaHbl. basucHas Tepanus Ha MOMEHT
0CMOTpa OKcKapbamasenuH 32 Mr/Kr/cyT.

Mo pesynbTatam npoBefeHHOro obcnefoBaHUA KITMHM-
YeCKMIA U BUOXMMMYECKUI aHanu3bl KpoBK 6e3 natonoruu.
JInekTtpokapamorpamMma (IKIN) — cuHycoBbIi pUTM C YacTo-
TOV cepaeyHbix cokpatlenui (CC) 107 ya./mMuH. HopmanbHoe
MOMOXEHMWE 3NEKTPUUECKO ocu cepaua. HenonHas 6nokaga
MpaBoii HOXKKM NyyKa [uca.

InektpoaHuedanorpadus: GoHoBbIN naTTepH Aedop-
MWpoBaH. PervoHanbHble anunenTUdopMHbIe U3MEHeHNs —
pefyuMpoBaHHbIE KOMMJEKChl OCTpas-MefseHHas BOJHa
OudpoHTansHo.

JInekTpoHepoMmorpadus: NaTonorui He BbISBIIEHO.

MPT ronoBHoro mo3ra 1,5 Tc: YMepeHHO BblpaXeHHbIN
NepUBEHTPUKYNAPHBIN K03 (AaHHble MPT ronoBHoro Mosra
npeLcTaBnieHbl Ha puc. 1).

leHeTUyeckoe obcnepoBaHMe: WUCKIOYEHbI 60Ne3HM
obmeHa. lpn npoBeaeHun cekBenmpoBanua [HK «bonbluas
HeBponoruyeckas naHenb» B nabopatopun «leHoMen» Bbl-
siBneHa MyTaums B reHe STXBP1, noaTBepxaeHHas ceKBeHU-
poBaHueM o CaHrepy.

Ha ocHOBaHWM KIIMHWUKO-aHAMHECTUYECKUX [aHHbIX, pe-
3ynbTaToB NPOBEJEHHOr0 06CNeA0BaHNSA YCTaHOBNEH Auar-
HO3: 3HUedanonatus pasBuTUA U 3IMUNENTUYECKas 3HLe-
(anonatus, accoummMpoBaHHas ¢ MyTaumen B reHe STXBP1.
Tetpanapes. Artakcuueckuit cuHapom. [pybas 3agepikka
MCUXOMOTOPHOIO M PEeYeBOro pasBUTKS.

439



440

CASE REPORT

Vol.42(4)2023

Russian Military Medical
Academy Reports

Puc. 1. MPT ronosHoro Mo3ra 1,5 Tc nauuenta (pexxumbl T2W, TIW, FLAIR, DWI): yMepeHHO BbipaeHHbIi NepUBEHTPUKYNSPHbINA T103

KTMHUYECKUI CNTYYAU Ne 2

ManbumK 4 roga 5 Mec ¢ xanobamu Ha 3afepKKy B pas-
BUTUM, 3NMNENTUYECKUE MPUCTYMbI BO BPEMS HOYHOMO CHa
B BUJE B3[parvBaHuil.

AHaMHe3 }u13HU: pebeHoK oT 4-11 bepeMeHHocTH (1-9 —
poub 11 net, cTpykTypHas anunencus; 2-9 — poub 10 ner,
nerkas gopma AUM; 3-a — cbiH 7 net, 3g0poB). [aHHas
bepeMeHHOCTb OT Apyroro 6paka, nepBble 3 pebeHKa oT
1-ro bpaka. bepemeHHocTb npoTekana 6e3 ocobeHHocTeM.
Poabl Ha 38-1 Hep, recTaumoHHOro cpoKa. Bec npu poxaeHnm
3351 r u poct 51 cM. OTMeyanacb MMNOKCKs B pojax (Tpex-
KpaTHoe 00BUTHE NYNOBWHLI BOKPYT LUEM), OLIEHKA COCTOSIHUS
no wwKane Anrap 8/8 6annos.

lonoBy aepxuT ¢ 6 Mec, cen B 12 Mec, NOMbITKK BCTaTb
B 1 ron 7 Mec, nepsble cnoBa K 4 roaaM. JlekapcTBeHHOM
W NULLeBOI annepru HeT. YepenHo-Mo3roBble TpaBMbl OT-
puuatotcs. BeinonHeHa apeHotomus B 2019 r. B aHamHese
nHeBMoHus, COVID-uHdeKums B Tsxenon popme (Haxoamn-
€S Ha KUCNOPOZHOM noafepxke), bpoHxut. CocTomT Ha auc-
NaHecepHoOM y4yeTe Yy odTanbMosiora no NoBOAY YacTUYHOI
aTpodun OUCKOB 3pUTENbHBLIX HEPBOB 0BOMX rnas, Kocorna-
318; Ha yyeTe y racTposHTeposiora — 6enKoBo-3HepreTUYe-
CKasl He[LOCTaTOYHOCTb.

HacnepncteeHHoCTb: y TeTW no nuHuM MaTepu 3 pebeHka
C 3nunencuen, 2 U3 HAX YMepPNW OT CepAeYHON HeJoCcTaTou-
HOCTV BO BpeMsI 3NMMIENTUYECKOro cTaTyca.

[ebrot npuctynos B 1 Mec. Yactota go 5 pas B cyr.
MpucTynbl B BULE NaJeHNs, TOHUYECKOrO HaNpSXKEeHus, Lpo-
XaHus puTenbHocTblo 1-5 MuH. B aHaMHese cepuiiHoe
TEYeHWe, aTOHUYECKMe MPUCTYNbI, NPUCTYNbI B BUAE 3aMu-
paHuii. HeogHOKpaTHO NpoBoAMnach KOPpeKuMs NpoTuBo-
3NMnenTUYecKon Tepanuu (mMonoxuTenbHblii addeKT npu
npueMe Ki0Ha3enama, aTocyKceMmaa)

Ha MoMeHT ocMoTpa: coMaTuyeckuii ctatyc 6e3 ocobeH-
HocTel. B HeBponornieckoM craryce: B KOHTAKT He BCTYMaer,

DOl hitps://doi.org/ 1017816/ rmmar585236

MHTEpeC K 0CMOTPY He NposBAseT, BO30yAMM, MOXET yAapHTh.
HaBbiku camoobenyKuBaHMs 1 ONpATHOCTM He copMmMpoBa-
Hbl. Cxofsileecs anbTepHUpyloLLee Kocornasue. [usaptpus.
Inddy3Hasa MblleyHas runoToHms. Xoabba ¢ Noanep:KKon,
e[IMHNYHbIE CAMOCTOATENbHBIE LLIArY C LWIMPOKOW 6a3oil ono-
pbl. BbICTPO NoN3aeT Ha YeTBEPEHBKAX.

lMoHnMaHKe obpallieHHON peun m3bupatenbHoe, CUTya-
TMBHOE, Ha YPOBHE BbITOBbIX 3HAKOMbIX MHCTPYKLMIA, NPOCHH,
TpebyeTcs NOBTOpEHMe, ecToBOe NOAKPeneHne. JKcrpec-
CMBHas peub: C/0Ba, npocTble npeanoxenus (1-3 cnosa)
arpaMMaTtnyHble Ha QOoHe HapyLUeHHOro hoHeMaTU4YecKoro
BOCMPUATHSA, apTUKYNALMOHHON AUCTIPAKCUN.

BasucHas Tepanusa: gpeHobapbutan 75 Mr/cyT (4,6 Mr/Kr/cyT),
Kknobasam 17,5 mr/cyt (1 Mr/kr/cyt), atocykeumug, 500 Mr/cyt
(31 mr/kr/cyT).

PesynbTaTbl npoBefieHHOro 06cCNef0BaHUS: KIMHNYeE-
CKUMA, BMOXMMMYECKMIA aHanM3bl KpoBM be3 natonorum; 3K
cuHycoBbin putM ¢ YCC 123 ya./MuH. HopManbHoe nonoxe-
HWe 3MIeKTpUYeCcKon ocu. HapylueHne npoueccoB penonsipu-
3aLMM N0 HUKHEN CTEHKE NeBOr0 eyA0uKa

JInekTpoaHLedanorpadus: 04aroBbIX U3IMEHEHUI 1 3NK-
nenTU(OPMHOI aKTUBHOCTU He BbISBJIEHO.

3nekpoHeipoMmorpadums: LOCTOBEPHbLIX NPU3HAKOB NO-
PaXeHUS| MOTOPHBIX U CEHCOPHBIX BOJIOKOH HUKHUX KOHeY-
HOCTeW He 3aperucTpUpoBaHo.

Y3W opraHoe 6piowwHoi nonoctu 6e3 3XOCTPYKTYpHOI
naronorum.

Y3 MbiwL, 1 HEPBOB BEPXHUX U HUKHUX KOHEYHOCTEN
0e3 np13HaKoB MX MaTonoruy.

MPT ronosHoro Mo3ra 1,5 Tc: 6e3 CTPYKTypHbIX U3Me-
HeHui (puc. 2).

KoHcynbTupoBaH ncuxonoroM: obuine npencraBneHus
06 OKpY»KaloLLEeM MUpe CHUXEHbI B COOTBETCTBUM C BO3PacT-
HbIMK TpeboBaHusAMM. BHUMaHKe HeycToMuMBOE, OTMEYaKOT-
€Sl CJIOXHOCTM C YCUAYMBOCTbIO. [pUCYTCTBYIOT CIIOXHOCTH
C NMpOM3BOJbHLIM MEPeKIoYeHeM BHUMaHMA. CnocobHocTH
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Puc. 2. MPT ronosHoro Mo3ra 1,5 Tc naumenTa (pexxumbl T2ZW, T1W, FLAIR, DWI): 6e3 cTPyKTypHbIX U3MEHEHMI

K 0000LLEHNI0 W BbIAENEHUIO CYLLECTBEHHBLIX MPU3HAKOB
CHMXEHbI. YpOBeHb MOHUMaHMA CMbICNa MPUYUHHO-CIEe-
CTBEHHbIX OTHOLLEHUIA CHUXeEH. CamMoperynaumsa u KOHTpOob
3HAQYMUTENbHO CHUXEHBI. [PUCYTCTBYIOT MHTEHCUBHbIE He-
raTMBHblE 3MOLIMOHANbHbIE PeaKLMn B CUTyaUuK, Koraa He
MOJKET NMONYYUTb KEeNaeMoe.

leHeTuyeckoe o6cnenoBaHue: WCKIOYeHbl 6ones-
HWM 0bMeHa. MeTo[l0M CEKBEHWMPOBAHWS 3K30Ma BbISIBNIEHbI
natofiornyeckme BapuaHTbl reHoB FOXP2, COL1A2, OPAT.
B panbHeliweM npoeefieHO CekBeHMpOBaHMe Mo CaHrepy, 4To
MOATBEPAUIIO M3MEHEHWE HYKIIEOTMAHOM NOCNeA0BaTeNlbHO-
CTU B reHe FOXP2.

Ha ocHOBaHWM KIMHUKO-aHaMHECTUYECKUX [aHHBbIX,
pes3ynbTaToB NpOBeLEHHOr0 00CNeAoBaHMA YCTaHOB/EH
OMarHo3: reHeTUYeCKN [eTepMUHUPOBAHHAA 3NUMENcus.
CMHLPOM aTaKCWM W MbILLEYHOW MMNOTOHUM B CTPYKTYpe re-
HETMYECKOW MaToNorun. 3afiepKa NcUXopeyeBoro pasBuTms
CMCTEMHOI0 XapaKTepa ¢ HechopMMPOBaHHOCTbIO KOFHUTUB-
HOro, BepbanbHOro 1 perynsaTopHoOro KOMMoHeHToB. Cxoas-
LLieecs anbTepHupytoLLee Kocornasue. [Insaptpus.

KNTMHUYECKUI CITYYAN Ne 3

[leBouka 5 neT ¢ xanobamu Ha nonHyto yTpaty copmm-
POBAHHOM Peyu U 3NUIENTUYECKUE NPUCTYMbI.

AHaMHe3 u3Hu: pebeHoK oT 1-1 HopManbHO npoTe-
KaBLUei bepemeHHocTH. Poapl Ha 39-1 Hep rectaumoHHOro
CpoKa, 6e3 ocnoxHeHui. Bec npum poxaenum 3700 r, poct —
52 cM, OLeHKa cocTosiHMA no wKane Anrap 9/9 6annos. Poc-
na v pasBuBanach no Bo3pacty. HacneactBeHHOCTb Mo 3nu-
NEncuM He OTArOLLEHA.

AHaMHes 3aboneBaHus: B BospacTe 4 et 11 Mec Bnep-
Bble B JKW3HW Pa3BWUIICA TeHEPasIN30BaHHbIA CYA0POXHBIN
npucTyn Ha doHe comatuyeckoro bnarononyyus. B TeueHme
3 nocnepytoLLmMx MecsLeB 0TMeYancs NocTeneHHbIA perpecc
peyeBoro, MOTOPHOrO PasBUTUA C HapYLLUEHWEM MOHMMAaHUS
obpalueHHon peun. PesynbTathbl NepBoii 3neKposHueda-
norpadumn (aexabpb 2021 r.): BhiABNEHa 3nunenTUdopM-
Has aKTMBHOCTb. HasHaueH neBeTupaueTaMm 43 Mr/Kr/cyT.
ObbeKTMBHO [eBOYKA aKTMBHas, Ha BOMPOCHI He OTBeyana
(dhbpa3oBoii peum HeT, IMOLMOHANbHBIE CIOrOBbIE MblYaHUS),
3aflaHus BbINONHSANA No noApaxaxuio. OuaroBomn natosoruu
He BbISIB/IEHO.

MPT ronoBHoro Mo3ra: KapTMHa NOKajbHOro Y4acT-
Ka CTPYKTYpHbIX M3MeHeHWH cybkopTuKanbHoro benoro

DOI: https:// doi.org/ 10.17816/rmmar585236

BeLLecTBa MeauManbHOW KOpbl MapacarutTabHbIX OTAEN0B
No6HO-TeMeHHOM 061acTW NeBoi reMucdepbl C HEYETKOCTbIO
KOPTMKO-MOAYNSAPHON AeMapKauun. He MCKIOYeHbl NposiB-
NeHNs KOpTUKanbHOW (oKanbHOW AuUcniasuu.

Bupeo-33I-MoHuTOpUpOBaHME: BO3PACTHOW PUTM 3a-
MezJieH, fedopMupoBaH. 3nunentTudopMHas aKTMBHOCTb Ha
(oHoBoit I3l B BUAE NPOLOSIKEHHON AMDDY3HOM: KOMMNEK-
Cbl OCTpasi BOSIHA — Me[JIeHHas BOjHA € npeobnajaHuem
B JI06HO-BUCOYHbIX 061acTsx 0boux nonywwapuii. CoH 1 boap-
cTBOBaHMe cniabo anddepeHuMpoBaHbl. B coctosHum cHa
perucTpupyetcs perynspHas auddysHas anunentudopMHas
aKTUBHOCTb: BbICOKOAMMMTYAHbIE KOMMJIEKChl OCTpas BOJI-
Ha — Me/J1eHHas BosHa Jo 90-100 % Bo Bcex cTagusx CHa
(puc. 3 a, 6).

l'eHeTUyecKoe obcnei0BaHMe: CEKBEHMPOBaHME 3K30Ma
naTonorMn He BbISBANO, NPW BbINOJHEHUM CEKBEHUPOBAHUA
reHoMa 0bHapyeH natoreHHbin BapuaHT CNKSR2 B reTepo-
3UroTHOM COCTOSIHUM.

Ha 0CHOBaHMM KJIMHMKO-aHaMHECTUHECKMX [aHHbIX
W pesynbTaToB MPOBeAEHHOr0 06CNefoBaHMs YCTaHOBMEH
AMarHo3 «anunentuyeckan sHuedanonatus (cuHapoM JlaH-
nay—-KneddHepa). CucteMHoe Hefl0pasBuTHE peyn cpefHe-
TAXenon creneHn. CeHcoMoTopHast adasus».

B cBA13u ¢ HeadheKTUBHOCTLIO NIeBETUpaLieTaMa Npoum3Be-
[eHa ero 3aMeHa Ha npenapar BajibnpoeBoi KucnoThl. Mpo-
BEIEH KypC rOpMOHaNIbHON Tepanuu: NPeaHU30NoH 3 Mr/Kr
B/M N2 1, 2 Mr/kr B/M N® 3 ¢ panbHeiiinMM nepexoaoM Ha
TabneTupoBaHHyl dopMy 2 Mr/Kr/cyT B TeueHue 1 Mec
C MOCNeayloLmUM MOCTENEHHbIM CHUXEHUEM [103MpOB-
Ku. PerynspHble 3aHATMA C foronefoM-[edeKTonorom.
Ha doHe KomnnekcHoi Tepanuu y [eBOYKM OTMeyanach
NONOXWUTeNbHAsA AMHAMMKA B MCUXOPEYEBOM pasBuTMM (No-
HWMaHWe 0bpalleHHOW peyn Ha NpeAMKATMBHOM YPOBHE
chopMMPOBaHHOCTY; OAHAKO He MOHUMAeT CIOKHble J1o-
TMKO-rpaMMaTuyeckue 060poThl, BbipaXaloliye BpeMeH-
Hble, MPOCTPAHCTBEHHbIE OTHOLLEHWS, obobLyaiowmmn no-
HATUAMM BNafeeT, NOAOMPAET aHTOHUMbI CPeAHEe-TSKeNOl
CTeneHn — OAMH Ha CJIOBO-CTUMYJT; JIEKCUYECKWUA 3anac
HEeJ0CTaTOUYHbIA OTHOCUTENbHO BO3PacTHOW HOPMbI, Lony-
CKaeT OLMOKW rpamMMaTyeckoro 0dOopMIIEHUs peuu: npyu
110B006pa3oBaHUM (MPUTSIKATENBHBIX, OTHOCUTENbBHBIX NpU-
naratefibHbIX) W 3neKkpo3Huedanorpaduyecku (oTcyTcTBME
anunenTMhOpMHON aKTMBHOCTU BO BpeMs 60[pCTBOBaHUA,
CHWXKeHWe uHAeKca npeactaeneHHocty (90-100 —> 20-40 %)
M pacnpoCTPaHEHHOCTU 3NMNenTU(OPMHONA aKTUBHOCTU
BO BPeMSsl CHa).
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Puc. 3. 3neKTposHLiedanorpaMMa NaumeHTKN: @ — KOMMJIEKChI 0CTPas BoSIHA — Mef/ieHHas BOJIHa ¢ npeobniafiaHneM B 106HO-BUCOUHBIX
o6nactax 06oux nonyLapuii Bo BpeMs 60pCTBOBaHWS; 6 — perynsapHas auddy3Has anunenTMhopMHas aKTMBHOCTb BbICOKOAMINUTYAHbIE

KOMIMJIEKCbl 0CTpas BOJIHA — MeAJIeHHaA BO BpeMA CHa

3AKJTIOYEHUE

HapyweHus peun y peten c anunencuein Koppenmpy-
0T C BbIPXKEHHOCTBIO CTPYKTYPHBIX MOPAXEHMiA r0I0BHOMO
Mo3ra, KypabenbHOCTbIO 3NWAeNcu1, BJMTENbHOCTBIO 3MU-
nenTdOPMHOI aKTUBHOCTH, OCIIOXKHEHWUSMU JIeKapCTBEHHOIA
Tepanuu, pasnnyHbIMUA TeHETUYECKUMM BapUaHTaMU UK UX
COYETaHUEM.

B HacTosLLee Bpems Haspena HeobxoaMMocTb paspabot-
KN U BHeApeHUA eouHbIX JUarHoCTM4eCKMX noaxoaoB pede-
BbIX PacCTPOICTB Y AeTeli paHHEro W JOLUKOJIbHOM0 BO3pacTa,
B TOM YMCJIe C 3NWAENCUEN, YT, B CBOK 04epefib, MO3BOSUT
NpOBOAMTL IETAM CBOEBPEMEHHYH KOPPEKLMI0 NPOTUBO3MM-
NenTUYeCKoN Tepanim B KOMMIEKCE C NCUXOMI0ro-nefarory-
YeCcKoii U NOroneanYecKoii NOMOLLbH.

DOl hitps://doi.org/ 1017816/ rmmar585236

AONOJIHUTENBbHAA UHOOPMALUA

UcTounuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHoOM pabo-
Tbl He MPOBOLAUNOC.

KoHdnukT wuHTepecoB. ABTOpbl AeKNapupylT OTCYTCTBUE
ABHbIX WM NOTEHUMasbHBIX KOH(MKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnmKaLumen HacTosLLEN CTaTbU.

3Jtnyeckas akcneptusa. [lpoBeeHne uccneoBanus opobpe-
HO JIOKaNbHbIM 3TUYECKUM KOMUTETOM.

Bknap aBTopoB. Bce aBTOpPbI BHEC/M CYLLECTBEHHBIN BKIAS,
B MpOBELEHWe WCCNef0BaHWUS M MOAFOTOBKY CTaTbW, MPOYM
1 0800punn GuHanbHYK Bepcuio Nepes, nybnuKaumen.
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HauuoHanbHbIN MeAMUMHCKUIA UccneoBaTeNbCkuii LeHTp uM. B.A. AnMa3soBa, CaHkT-leTepbypr, Poccus

AHHOTALMSA

Onyxonb-accounmpoBaHHas anunencus — KoMopbuaHoe 3aboneBaHne, 06yCI0BIEHHOE OHKONOMMYECKUM NPOLLECCOM U Npo-
TeKalollee C CMMMTOMATMKON (OKambHbIX UMW BunaTepanbHbIX TOHUKO-KIOHUYECKUX CYAOPOXHBIX MpucTynoB. B paHHom
paboTe npefCcTaBNeH KIMHUYECKUIA Cly4all OMyXOJib-aCCOLMMPOBAHHOW 3MUIENCUM Y KEHLLUMHBI 36 NeT, rocnuTanu3npoBaH-
HOM 13-3a YacTblX reHepanM30BaHHbIX MPUCTYNOB C QOKasNbHLIM HayanoM, GapMaKope3ncTeHTHbIM TeyeHneM 3abonieBaHus.
3 aHaMHe3a 13BeCTHO, YTO MepBbIA ANUNENTUYECKMIA NPUCTYN BO3HUK B BO3pacTe 23 NET HOYb BO BPEMS CHA, NPOABIIS/CS
TOHWMYECKMMM CYL0pOraMi C MOBOPOTOM FOJI0BbI BMPaBO, HApYLIEHWEM CO3HaHUS. [pUHMMana NaMoTpUOMXMH, NaKocaMuy
C Neproj,aMm KOHTPONIS MPUCTYNOB, 0AHAKO CTOMKOW PEMMCCUM JLOCTUTHYTO He bbino. Hannune 3aboneBaHns 3HaUNTENbHO Ha-
pyLLano TPYAOBYI0 LeATENbHOCTb, KAYeCTBO KWU3HW NaLMEHTKM 1 ee COLMann3aLmio, 4To NPUBENO K pasBUTUIO AeNPecCUBHOMO
paccTpoiicTea. [lpu npoBeseHUM MarHUTHO-pe30HaHCHOW ToMorpadmn o0bHapyXeHbl CTPYKTYpHbIE M3MeHeHUst B Meaunoba-
3a/IbHbIX 0TZe/1ax NpaBoM BUCOYHOW AoanM — raHrnmornuoma. Mpu nposenenn M3T-KT — npusHakm MeTabonuyeckun akme-
HOI ONYX0MNeBOW TKaHW B NpaBoO/ BUCOYHOM 0bnacTu. Ha ocHOBE MonyYeHHbIX AaHHbIX MOATBEPXAEHA POfib FAHIMOTIMOMBI
B 3TMONOrMM 3anunencu. MNaumueHTKe NpoBefeHa CeNeKTUBHAA Pe3eKums 3TOM 30Hbl. K MOMEHTY BbIMUCKM U3 CTaLMoHapa
Ha 10-1 LeHb noce onepaTUBHOMO BMeLLATesbCTBa 06LLee COCTOSHME NOSTHOCTBI0 BOCCTaHOBMUIIOCh, FEHEPanM30BaHHbIX Npy-
CTYMOB B M0OCNe0NepaLroHHOM Nepruoge He 0TMeuanoch. [pu oLeHKe KaTaMHe3a 0AHOKPaTHO BO3HUKIIA M30/IMpOBaHHas aypa.
[laHHoe omepaTMBHOE BMeLLATeNbCTBO YNyYLLMIO 06Luee COCTOSHWE NaLUMEHTKM, CHU3WUO BbIPaXKEHHOCTb ad@eKTUBHbIX
HapyweHuid. brarofaps pasBUTWIO COBPEMEHHOM HEMpPOXMPYPrUM, KOTHUTMBHBIE (BYHKLMW OCTaIUCh COXPaHHbI HECMOTPS
Ha ANWUTENbHBIA CTax 3aboneBaHus. TakMM 06pa3oM, onyxosb-accoLMMpOBaHHbIE 3MUNencuW, obyCloBNEHHbIE 3NWENTO-
MaMU, XapaKTepu3ylTcs GapMaKopesUCTEHTHOCTbI0. MeAMKAMEHTO3HOE NeYeHWe He AaeT yCTonumMBoro 3ddekTa, TeyeHue
3aboneBaHMs CONPOBOXAAETCA peuuamrBaMu npuctynos. OnepaTuBHOE SieYeHUe ABNSETCS METOAOM Bblbopa.

KnioueBble cnoBa: raHruornMoma; HEﬁpOXMpprMH; 0nyxoJib-aCCoLUMpoBaHHaA 3anunencusa; couuarnbHada Ae3afantauus,
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Epilepsy, epileptoma, surgery
(based on clinical case data)

Ekaterina S. Mongaleva, Polina A. Lyubimova, Ekaterina V. Gyulova,
Nina 0. Den’gina, Galina V. Odintsova
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ABSTRACT

Tumor-associated epilepsy is a comorbid disease with focal symptoms or focal, bilateral tonic-clonic seizures. This paper
presents the case of a 36-year-old woman hospitalized due to frequent generalized seizures with focal onset and marked
pharmacoresistance. The first epileptic seizure occurred at the age of 23 at night during sleep, manifested by tonic seizures
with turning of the head to the right, impaired consciousness. The patient took lamotrigine and lacosamide, which resulted in
remissions, but freedom from seizures was not achieved. MRI revealed structural changes in the medio-basal regions of the
right temporal lobe. PET-CT revealed signs of metabolically active tumor tissue in the right temporal region.Based on the fin-
dings, it was concluded that the patient had a ganglioglioma. The patient underwent selective resection of the area of structural
changes in the basal parts of the right temporal lobe. By the time of her discharge from the hospital on the 10" day after the
surgical intervention, her general condition had fully recovered, no generalised seizures were noted in the postoperative period.
During the evaluation of the catamnesis, an isolated aura occurred once. The presence of the disease significantly impaired the
patient’s work activity, quality of life and socialisation and led to a depressive episode. This surgical intervention significantly
reduced the patient’s quality of life. Thus, tumor-associated epilepsies caused by epileptomas are characterized by pharma-
coresistance. Drug treatment did not have a stable effect and the course of the disease was accompanied by a recurrence of
seizures. Surgical treatment is the method of choice. With the development of modern neurosurgery, cognitive functions could
be preserved despite the long history of the disease.

Keywords: epileptoma; epilepsy; ganglioglioma; neurosurgery; pharmacoresistance; social disadjustment; tumor-associated
epilepsy.
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KJIMHAHECKWE CITYHAN

AKTYAJIbHOCTb

Xvpyprus anunencum — aKTUBHO pa3BuMBalOLLeecs Ha-
npasfieHne B anusenTonorum nociegHux net [1]. Passutne
HOBbIX XMPYPrM4eCKMX MEeTOL0B pacluMpsieT BO3MOMHOCTU
JIeYEHMS, CHUXAET PUCKM OnepaTUBHBIX BMeLLaTensCTs [2, 3].
MpousoLenuiee B nocneaHee BpeMs 00HOBNEHWE OCHOBHbIX
MOHATUA B 3MWIENTONOMUU 0DECreynnio A0MOoSHUTENbHbIE
BO3MOXHOCTW B JIEYEHUWM 3MUNENCUM, MPUHATHI OCHOBHbIE
OMpejeneHmns: NPaKTMYeCKoe onpeaesieHne ANUNencum, anu-
NenTUYeCKOoro cTaTyca, GPapMaKope3nUCTEHTHON 3NUAENCUM;
0BHOBJIEHBI KNAcCMBUKALWMW 3MUNENCUIA U 3MUNENTUHECKMX
MPUCTYNOB, 3NMUNENTUYECKUX CUHAPOMOB [4—7].

B HacTosiee BpeMs nporpecc B pasBuTUM HENPOXMPYP-
WM 3NWENCUM PacNpPOCTPaHAETCS TaKXKe Ha HedapMaKope-
3UCTEHTHble GOpMbI 3ab0neBaHus, hopMUpys HanpaBneHue
paHHen xmpyprum anunencuw [8].

PaHHee xupypruyeckoe fiedeHue 0COBEHHO aKTyasnbHO
JJ18 ONyX0J1b-acCOLMMPOBAHHBLIX OPM 3Muencuu.

Onyxonb-accounmMpoBaHHbIe 3MUENCUM MOXKHO YCITOBHO
pasfenuTb Ha [Be rpynnbl: nepBas — C npeobnagaHuem
K/IMHWMYECKON KapTWHbI OMYXoNM M BTOpas — C BeayLuei
CMMNTOMATUKOM 3nunencum [9].

[lns HoBOOOPa30BaHUIA C BLICOKAM PUCKOM 3MUNENTOrEH-
Hoctn B 2014 1. BBEIEH TEPMUH «3MUNENTOMa», NaTOreHETU-
YECKMMMW BapuaHTaMK KOTOpOro sABNAOTCS Au33Mbpuonna-
CTUYECKME HEPO3NUTENNATIbHBIE OMYXOJIM W FaHTIMOTSINOMBI.
Onyxonb-accoumMmMpoBaHHas anusencus — KoMopouaHoe 3abo-
neBaHue, 00yCIOB/IEHHOE OHKOIOTMYECKMM MPOLLECCOM M MPo-
TeKaloLLLee C CUMNTOMATUKON (OKabHbIX UM BunaTepanbHbIX
TOHUKO-KITOHMYECKMX CYA0POXKHbIX NpUcTynoB. 0cobeHHOCTLIo
TEYEHWS NapOKCM3MaNbHOT0 CMHAPOMA NpU AaHHOW NaTosIorum
ABNSAETCA BblpayeHHast GapMaKOpe3UCTEHTHOCTb, YTO BaXHO
MOHUMaTb 3MUNIENTONIOraM B AETCKOM MpaKTUKe 1 npu pabote
CO B3POC/IbIM HaCceNIeHNeM, TaK Kak 3aboneBaHme yacto febio-
TUPYET B NOAPOCTKOBOM U toHOLEeCKoM Bo3pacTe [10].

TspxecTb 3ab051€BaHMA C MO3ULMAM IMUIENTONOMUN U HEN-
POOHKOJIOTUM OLLEHUBAETCA Pa3nMyHo. C No3numn HeMpooH-
KOJIOTUM 3NWNENTOMbI OT/IMYAKTCS HU3KOW nponndepaTms-
HOM aKTMBHOCTbIO. C MO3WULMM 3NUNENTONIOrUU 3MUAencumn,
0bycnoBneHHbIe 3NUNENTOMaMi, XapakTepusytotcs dapMa-
KOpE3WCEHTHOCTbI0. B TaKoi cuTyaumu BaxKHa OLEHKa TA-
XKecTu 3ab0s1eBaHNA MO TSIKECTM BEAYLLEr0 CUMMTOMA, YTO
¥ DOMKHO ONpesesnsTh SIe4ebHY0 TaKTHKY.

[peacTaBAeHHbIN KIMHUYECKUI ClyYaid NOKa3biBaeT Ba-
HOCTb W BO3MOXHOCTM PaHHEr0 XUPYPruyecKoro ieYeHus.

Llenie — npepacTaBUTL Ha KITMHUYECKOM NpUMepe 0Co0eH-
HOCTM K/IMHMYECKOTO TEYEHUS OMYyX0Jlb-acCOLMMPOBaHHOM
3NUNENCUM U TaKTUKY XUPYPrUYECKOro JIeUeHUs.

MATEPUAJIbl U METO/bI

WccnepoBanne BbinonHeHo B PoccuilcKoM HayqHo-uc-
CNefoBaTeNlbCKOM HelpoxupyprisyeckoM uHcTUTyTe (PHXN)
uMm. npod. AJI. ToneHoBa no nnaHy [ocymapCTBEHHOro
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3aganma N2 122011900530-8 «Crpatudmkauma puckos,
BbIOOp ONTUMAsNbHOW CTPATErMU XMPYPrUYECKOro NeyeHus
¥ MPOrHO3WpOBaHWE MCXOL0B Y MaUMEHTOB C (hapMaKope-
3UCTEHTHOW CTPYKTYpHOU anunencuen» B 2023 r. OnucaHsi
KJIMHWYECKWA CNyYali AMHAMUKKM 3nunencuu, obycnoBneH-
HOM FaHrMIMOrSIMOMOM, U TaKTUKA XUPYPIrUYECKOro JIeYeHus.
B pabote npezcTaBneHbl HabMOAEHWE AMUNENCUM Y KEHLLMN-
Hbl 36 NeT, rocNUTaNM3WUpOBaHHOM 13-3a YacTbIX reHepanu-
30BaHHBIX MPUCTYMOB C hOKabHLIM HayaoM, hapMaKopesu-
CTEHTHOCTBHO, M TaKTUKa XMPYPrUYECKOr0 NIEYEHMS.

PE3YJIbTATbI

Knunnueckuin cnyyan

Maumentka K., 36 net, noctynuna B HeMpoXupyprude-
ckoe otgeneHve N 2 (3aB. OTAENEHWEM KaHA. Mef. HayK
B.I. HespnoposuHa) B anpene 2023 r. ¢ anobamu Ha npu-
CTYMNbl HECUCTEMHOIO FOJIOBOKPYXEHNSA C NOCeAYIOWLMUM Na-
AEeHWeM, YTpaToii 0CO3HAHHOCTW, afiBepCHeN roioBbl BIIEBO,
OBYCTOPOHHUMM CY[,0pOraMu, pasfuyHoM 4actoTbl — OT
O[JHOr0-[BYX [0 HECKONIbKUX pa3 B MecAl, (MaKcuMarbHoe
KOJIMYECTBO yKa3aTb 3aTpyLHAETCA BBUAY CHUXKEHUS MaMSATH,
LHEBHUK MPUCTYMNOB He BefeT).

Co cnoB nauueHTKK, nepsblit npuctyn cnyymnca 8 2010 r.
B BO3pacTe 23 feT, HOYbIO BO BPEMS CHA, MPOABNIANCS TOHUYE-
CKUMM CyA0poramu C NOBOPOTOM OJI0BbI BNPaBO, HapyLUEHM-
€M CO3HaHus.. B cBA3u ¢ BO3HMKLLIMMM anobamu obpatunacb
K HEBPOJIONY, KOTOPbIM BbIN HAa3HaueH NaMOTPUMLKMH (103U-
POBKY YTOUHWTL 3aTpyaHseTcs). Ha doHe npuema npenaparta
CneaytoLine aBa roga npucTynos He oTMevanock. B 2012 .
poauna Manbumka. Bo BpeMs rpyHOro BCKapMaMBaHus y pe-
DeHKa pasBunach TAXKENas annepruyeckas peaxLums, B CBA3M
C YeM npenapart bbin oTMeHeH. B Teuenne 2012 r. coobium-
na 0 AByX MpUCTyna C aHanorMyHbIM pa3BUTUEM, NOCTNPY-
CTYMHbIA NepUoA, ONMCbiBana Kak [JINTeNbHOe W TAxenoe
COCTOSHWE cnabocTH, CHKEHUS DU3NYECKOW U YMCTBEHHOI
aKTUBHOCTU. B TeueHue 3 nieT NpuUCTYNoB He 0TMeYanoch Npyu
B0300HOBNEHUM npueMa namotpupaxuHa. B 2016 r. Bos-
HUKJIM MPUCTYNbl C 4acTOTOM OKONo 3—4 pa3 B Hefento Ha
doHe npueMa namoTpumxmHa. CaMmocTosTenbHO obpatunach
K 3nMnenTonory, 418 KynupoBaHUs NPUCTYMOB Ha3HaueH ne-
BeTupaueTaM 1500 Mr ¢ nonoxutenbHbIM 3QheEKTOM — Ya-
CcTOTa NpUCTYMoB cHu3unack fo 1 pasa B 1-2 roga.

B Hosbpe 2020 r. nepeHecna HOBYK KOPOHABUPYCHYHO
UHGeKLMIO.

B wione 2021 r. 6bin BbINOMHEH BUAE0-33-MOHUTOPUHT,
roe B |-l ctagum cHa obHapyeHa WTHEepUKTaNbHAsA aKTUB-
HOCTb B NPaBblX 3aiHEN0BHO-BUCOYHBIX OTBEAEHMSAX (B CTPYK-
Type NEepUOaMYECKOro 3aMejJieHUst BCMbILUKU KonebaHui,
CXOXMe C KOMMJIeKcaMu 0cTpast — MeJJ1eHHas BOJIHA).

C ceHTs6psa 2022 r. oTMeyaeT yxyaLweHne — wucye3na
aypa, yBenmumach YactoTa NpUCTYNoB, UX [SIUTENbHOCTb yBe-
NM4Mnach A0 2 MUH, YMEHBLUKACA MEXNPUCTYMHBIA NepUos,.
Ha cdoHe KnMHMYecKoro yxypLleHus npousoLunia moTeps
paboTbl, CyLLECTBEHHO CHM3WACS 06LLMIA POH HACTPOEHUS.
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B pekabpe 2022 r. BbINOAHMMA MarHUTHO-PE30HAHCHYIO
ToMorpadmio (MPT) ronoBHOro Mo3ra: y4acToK CTPYKTYpHbIX
M3MEHEHUN B KOPTUKAJbHbIX-CYOKOPTUKANbHBIX Meamoba-
3anbHbIX OTAeNax MpaBoi BMCOYHOW Aonn — bonee Bepo-
ATHO AMaMbpuronnacTUiecKas Helipo3anuTeNinanbHas onyxosb
(DNET). EAMHWYHBIN 0Yar rao3a B NeBOM M NpaBOii BUCOYHBIX
aonsx (puc. 1).

C KoHua MapTa 2022 r. nocne KOHCYNbTaLMM C BpayoM-
3NWNENTONIOrOM Hayana MpUHUMaTh AO0MOSHUTENBHO NaKo-
camug, 150 Mr 2 pasa B CyTKM Ha 3Tane NpexupypruyecKoi
MoArOTOBKM.

B anpene—mae 2023 r. npoxoauna crauuoHapHoe Jie-
YeHue B YCNIOBUAX 2-T0 HeMpOXMPYPrMYecKoro OTAEeNeHus
Poccuiickoro Hay4Ho-MCCNe L0BaTeNbCKOr0 HeMpoXUpypruye-
CKOro MHCTUTyTa uM. npod. A.J1. MoneHosa, rae npoBeaeHo
JonoHuTeNbHoe 0bcnegoBaHue B 0b6beMe MPT, nosntpoH-
HO-3MWUCCUOHHOW TOMOrpaduu, COBMELLIEHHOW C PEHTIEHOB-
CKOI1 KoMribtoTepHoii ToMorpadmeii (M3T-KT) ronosHoro Mos-
ra, ¢ 11C-MeTMOHNHOM.

Vol.42(4)2023

Russian Military Medical
Academy Reports

Mo panHbIM M3IT-KT — npu3Hakm MeTabonnyecku akTmB-
HOW 0MyX0/1eBO TKaH B NPaBOi BUCOYHON 0bnacTu.

Bupaeo-33-MOHUTOPMHT — OCHOBHOW PUTM MO YacToT-
HbIM XapaKTepuCTMKaM COOTBETCTBYET BO3PacTHOW HopMe
C OTYET/MBbIM (POHTO-OKLMNUTANbHBIM 30HaNbHBIM pac-
npegeneHneM, 6e3 ocobon MexnonyLwapHoOM amMnanTyaHON
aCMMMETPUM aKTUBHOCTU. COH HOCUN LIMKIIMYECKMIA XapaKTep,
MOJynMpoBaH no dasam v cTapuaM, husnonoruyeckme nar-
TEPHbI CHA BbIPaXKEHbI YA0BNETBOPUTENBHO.

PervnoHanbHble U3MeHEHUs B BUCOYHbIX OTAENax crpa-
Ba B BMAE MEPUOSMYECKOr0 M MPOAOCIIKEHHOrO Wppery-
NAPHOro TeTa-AenbTa 3aMefdsIeHNsi aKTUBHOCTM, Ha (oHe
KOTOpOro perucTpupoBanmnch 3NU30AMYECKUe CYOKIMHWUYe-
CKMe 3anunenTUdopMHble pa3pagbl KOMMJEKCOB OCTpas —
MeJJieHHas BofHa. MHAeKc npeAcTaBNEHHOCTW B 3anucy
1-3 %.

JINMNenTMYeCKUX NPUCTYNOB, MAaTTEPHOB 3NMienTUYe-
CKWX MPUCTYNOB B X0/e MCCef0BaHNs He 3aperncTpupoBaHo
(puc. 2).

Puc. 1. YyacTok CTPYKTYpHbIX U3MEHEHWI B KOPTUKANbHbIX-CYOKOPTUKabHbIX MeAnoba3anbHbIX 0TAenax npaBoii BUCOYHOW AonM — bonee
BeposTHa DNET. EAMHWUYHBIN 0Yar rK1o3a B IEBOM BUCOYHOM J0J1e, BEPOSTHO, HECMEeUMMUUECKOro pe3nayanbHoro reHesa, He BbIPaXeHHoro
pacLLMpeHmst HapYXKHOTO JIMKBOPHOIO NpocTpaHcTBa. B cpaBHeHuu ¢ MPT ot 2009 r. — 6e3 AvHaMMKKM Mo pa3mMepaM U3MeHeHWs B NpaBoii

BUCOYHOW J0Me

Puc. 2. PervoHanbHble U3MeHeHWst B BUCOYHBIX OTAeNax CripaBa B BUAE NepuoaMHeckoro U NpofoKEHHOr UPPErynsApHOro TeTa—AenbTa
3aMe[lJIeHNs aKTUBHOCTM, Ha OHE KOTOPOrO PErucTpUPOBANMC 3MU30ANYECKUE CYBKIMHUYECKWE 3MUNEeNTUdOPMHBIE Paspsfbl KOMMIeK-
COB 0CTpast — Me[iJleHHast BoJIHa. VIHAeKe npefcTaBneHHocTy B 3anucu 1-3 %

D0l https://doi.org/ 1017816/ rmmaré0/448




KJIMHAHECKWE CITYHAN

Ha ocHoBe MmofyyeHHbIX [LaHHbLIX YCTaHOBAEH AMArHo3
«CTPYKTYpPHas BUCOYHAsA 3nunencus (CTPYKTYpHble U3MeHe-
HWA 6a3anbHbIX OTAESI0B MPaBOM BUCOYHOM LOJM, FaHTMO-
[MIMOMA C HU3KOI NponudepaTUBHON aKTUBHOCTBLIO, BbICOKas!
cTeneHb aAMdGepeHLMpOBKY OMyX0sn), ONYX0Jb-accoLumpo-
BaHHas, )apMaKope3nCTeHTHas, peLuauBMpyloLLee TeYeHue,
MPUCTYMbI C KOMM/EKCHBIM (DOKaNbHBIM MOTOPHBLIM HaYanoM,
BTOPWYHOI reHepanusaumei».

MpoBeneHa onepaums 10.05.2023: kpaHuoTOMUS
B MpaBoM BWUCOYHOM 06nacTn. MuKpoxupypruyeckas ce-
NEKTUBHAsA Pe3eKLMA 30HblI CTPYKTYPHbIX M3MEHeHUn 6a-
3a/bHbIX OTAE/I0B NPaBOi BUCOYHOW AO0MM C NMPUMEHEHWEM
HeMpOM3MONOrMYECKOro MOHUTOPUHIA U YNbTPA3BYKOBOM
HaBuraluu.

B HeBposiorMyeckoM cratyce nociie onepaTMBHOMO BMe-
LUaTesbcTBa 6€3 04aroBoM CUMMTOMATUKM, 3MUIENTUYECKUX
MPUCTYNOB He 3aperucTpupoBaHo, CyOBLEKTMBHO OTMeva-
Na COHMMBOCTb B pPaHHEM MOCNEONEepPaLMOHHOM Mepuoje.
Ha MOMEeHT BbIMUCKM NaLMEHTKe PEKOMEHLO0BaH Mepexos,
Ha MOHOTEpanuIo: NOCTOSHHBIA NPMeM NaKocaMuza B [03U-
poBke 400 Mr B CyTKM M OTMeHa NeBUTMpaLeTaMa B CBA3U
C pasBMBLUMMCS [enpeccuBHbIM 3nu304oM. [ns npepoT-
BpaLL,eHust BO30OHOBNEHNA CyA0por A03a lakocamuaa Obina
yBenmyeHa. llocne BbINUCKM M3 cTaumoHapa Ha 10-1 fgeHb
nocre onepaTMBHOIO BMeLLIaTeNbCTBA 06LLIee COCTOSHME NOJI-
HOCTbI0 BOCCTAHOBWOCH, COOTBETCTBYET LOOMNEPALMOHHOMY
YPOBHHO.

MaumeHTKa bbina mpurnalleHa Ha aMOynaTopHYK KOH-
CYNbTaUMI0 ANS OLLEHKW MPOBELEHHOro JIeYeHUst B LONM0-
cpoyHoii nepcnektuse. C ee cnos, B uione 2023 r. Ha doHe
(M3NYECKOro YTOMIIEHUSA W APKOro OCBeLLeHMs (Ha npueMe
y oTanbMonora) — OAHOKPATHbIA MPUCTYN MO TUMY U30-
JIMPOBaHHOM aypbl, FeHepanu3aumm Npuctynos 6onee He 0T-
MEYanoch.

HecmoTps Ha pjuTenbHbli aHaMHe3 3aboneBaHus,
MaLuMeHTKa KOrHMUTMBHO coxpaHHa (MoHpeanbcKas Kor-
HWTMBHasA LWKana o onepaumm — 28 6annos, nocne —
27 6annoB), UMeeT 2 BbICLUMX 00pa30BaHUs, €CTb MyX
n 3p0poBbii pebeHok. OpgHako Hanuune 3aboneBaHus
3HAUYUTENbHO HapyWano KayecTBO MM3HM MaLMEHTKM
W ee coumanusaumio. BbipaxKeHHas TPEBOXHOCTb B CBA3U
C BHEe3amnHbIM HayasioM MPUCTYNOB BbIHYAWNA MaLMEHT-
Ky yutn c paboTbl. Bo BpeMsi HaXoXAeHWs B OTAENeHUU
Oblna KOHCYNbTUPOBAHA MCMXMATPOM, YCTaHOBMEH [ua-
FHO3 «JenpecCUBHbIN 3NKU304 CPeAHEeN CTeneHu», B CBS3U
C YeM NauMeHTKe HasHayeH 3cuuTanonpaM B [03MPOBKe
10 Mr 1 pekoMeHA0BaHa NcuxoTepanus B aMOYNaTOPHbIX
YCNOBUSIX.
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OBCYXAEHUE

JlaHHbIN Ccryyaii npeAcTaBAseT 0cobbIin HTEpEC, LEMOH-
CTPUPYET PeiKylo NaToNoruio B 3TUOMOMM ANUNENCUM, COXK-
HOCTW AMArHOCTUKM U TaKTUKM BefieHus. OcobeHHOCTbIO Chy-
Yas ABNSETCA NO3LHWIA LSS ANUNENTOM [ebioT anunencum.

Mpyu obpalLeHusx ¢ *anobamMu Ha peumamBbl MPUCTYNOB
He PeKOMeHA0BaNoCh MPOBEAEHWUE XUPYPTUYECKOrO JIeYeHus,
4TO B AA/IbHENLLEM MPUBENO K YXYALLEHWIO TEYEHWS SMUMENCUN
W1 PasBUTUIO CKITOHHOCTM K BunaTepanbHOCTH (0TMeYaeT cyesHo-
BEHWE NPeALLIECTBYOLLMX MPUCTYNaM OLLyLLIeHWIA-ayp). MNaumeHT-
Ke Oblna BbINosIHEHa onepavys, KOTopasi, HECMOTPS Ha A/UTeNTb-
HbIVi CTa)k 3aD0NeBaHNs, He Bbi3Basla KOTHUTMBHBIX HapYLLEHWH.

3 deKTMBHOCTL OMEPATUBHOTO JIEYEHWUS NMpU 3nunen-
CcUAX, 0DYCNOBNEHHBIX 3MUNENTOMaMK, JOCTAaTOYHO BbICOKA.
Tak, bnaronpusTHble HeBPONOTMYECKUe UCX0abl 3aperncTpu-
poBaHbl y 72,5 % nauneHToB, B TO BpeMsi Kak Hebnaronpu-
ATHblE HEBPONOrMYECKWE UCXOLbI ObINM 3aperucTpupoBaHbi
y 27,5 % [10]. MeMKaMeHTO3HOE Sie4eHre Npu ANuUNenToMax
He [aeT ycToiumMBOro 3pdeKTa, Te4eHMe nNMIencum conpo-
BOX[AETCA peLnamBaMu NpUCTynoB, YTo NPUBOANT K KOMOp-
OMaHbIM abdEKTUBHBIM HapYLLEHUSIM U B UTOTE — K COLM-
arnbHOM fie3afanTaumu.

OnepaTvBHOE JieYeHre B COYETaHUM C MPOTUBO3NMNENTUYE-
CKUMM nperapatamu SIBNIAETCS ONTUMabHbIM BapHUaHTOM [
MaLMeHTOB C 3nunencuen, 06ycoBAEHHOM ANMIENTOMaMU.

3AKJIYEHUE

OI'IYXOJ'Ib-aCCOLI,VIVIPOBaHHbIE anunencuu, OGYCHOBJ'IEHHbIe
anunenToMaMu, XapakKTepusyrTca ¢apMaK0pe3MCTEHTHO-
CTbH0. Ol'lepaTMBHOE JleyeHue ABnAeTcAa MeToaoM Bbl60pa.

AOMOTHUTENIbHAA UHOOPMALUA

UcTouHnk dumHaHcupoBaHus. MccnefoBaHue BbIMOHEHO
B PHXW M. npod. A.J1. MoneHoBa no nnaHy 3 N2 122011900530-8
«CTpatnduKaums pucKos, BbIGOp OMTUMaNbHON CTpaTerun XUpypr-
YeCKOro NeYeHus 1 MPOrHo3upoBaHWe UCXOL0B Y NaLMeHTOB ¢ dap-
MaKOPEe3UCTEHTHON CTPYKTYpHOM anunencuen» B 2023 r.

KoHdnuKT nHTepecos. ABTopbl 3asBNIAIOT 06 OTCYTCTBUM KOH-
(MKTa NHTEpecoB.

JITnyeckana akcneptusa. Viccnepnosanme bbino ogobpeno J13K
OrbY «HMUL, um. B.A. Anmazoa» M3 PO (18 anpens 2022 .,
N® 2304-22).

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLUECTBEHHBIA BKNAZ
B MPOBeAEHWe WCCNefoBaHUS M MOAFOTOBKY CTaTbM, MPOYMN
1 ogobpunun GuHanbHy Bepcuio nepes, nybnukauuen.

2. Engel J. Jr. The current place of epilepsy sur-
gery // Curr. Opin. Neurol. 2018. Vol. 31, No. 2. P. 192-197.
DOI: 10.1097/WC0.0000000000000528
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OcobeHHOCTM YepenHO-MO3roBOU TPaBMbl

BCNeCTBUE BO3AEMCTBUSA B3PbIBHOM BOJIHbI

B.0. HuknwwuH, W.B. Jinteunenko, K.M. HaymoB
BoeHHo-MeauuMHCKas akagemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

YepenHo-Mo3roBas TpaBMa, HECMOTPA Ha PacrmpoCTPaHEHHOCTb U W3YYeHHOCTb, ABASETCA aKTyasnbHEWLWM BOMPOCOM CO-
BPEMEHHON MeJMLMHbI B KIMHUYECKOM, COLMANbHOM M BOEHHO-MeOMUMHCKOM 3HayeHun. B Poccun exeroaHo okono
500 Thic. YenoBeK NONYYalOT YepenHo-MO3roBYH TPaBMy, a yLuepb Ana 3KOHOMUKK cTpaHbl npesbilwaeT 500 Mapz pyb. B roa.
YepenHo-Mo3roBasi TpaBMa — 370 NMOBPEXAEHNe MeXaHUYecKoi 3Heprueid Yepena n BHYTpUYEPENHOro CoAepXuMoro (ro-
JIOBHOrO MO03ra, MO3roBblX 000/104eK, COCYAO0B, YepenHbiX HEpPBOB), COMPOBOMAAMLLEEC KIMHWUYECKOW CUMNTOMATUKO
1 B BOMbLIMHCTBE CiyyaeB MOpdOOrMyecKUMM U3MeHeHUaMU. B nocnenHee Bpems ocoboe 3HaueHne npuobpena YepenHo-
MO3roBas TpaBMa BC/efCTBME B3pbIBa, YTO 00YCNOBIEHO M3MEHEHMEM COBPEMEHHOW TaKTUKW BeeHWsi BOeBbIX LENCTBUIA
W npeobnafaHueM B3pbIBHOW TPaBMbl B CTPYKType BCeX MOBPEMAEHWUA, YBENMUEHNeM B CTPYKTYpe PaHeHbIX Koln4ecTBa
rpaxpaHckux nmu. OcobeHHOCTW YepenHO-MO3roBOW TPaBMbl BCEACTBME B3pbiBa CBA3aHbl C MHOroobpasveM (akTopos,
BO3/IEMCTBYIOLLMX Ha YenoBeKa (yAapHas BO/Ha, CBETOBOE, TEN0BOE U3NyyeHWe, OCKOMKM U T. [.). Takoe MHorodakTopHoe
BO3/IEMCTBME Ha YesloBeKa 3aTPyAHSAET WAEHTUGDMKALMIO YepenHo-MO3roBoi TPaBMbl BCIeACTBME B3pbiBa, B 0COBEHHOCTM
COTPACEHMS FONIOBHOrO MO3ra. 3T0 MPOMCXOAMUT W3-3a BO3MOXHOMO COYETaHUsi MOBPEXAEHUIA Pa3HbIX OpraHoB U CUCTEM
YenloBeKa Mpu B3pbiBe, KOTOPble MOTYT UMUTUPOBATb MW MacKWUpOBaTb COTPSICEHME FONOBHOrO Mo3ra. [lpu AmarHocTuke
YepenHo-MO3roBoi TpaBMbl 0COBEHHO BaXKHO OLleHWTbL 06CTOATENbCTBA M MHGDOPMaLMIO OT cBiUAeTeNen cobbiTis, YTo 3a-
YacTyl NpeAcTaBfeT OnpefenéHHY0 CNOXHOCTb B YCII0BMUAX 60eBbIX AeCTBUN. B HacToslLee BpeMs B KayecTse nepcrek-
TUBHOrO HanpaBfieHNs ANs AUArHOCTUKW NerKoM YepenHo-Mo3roBoM TpaBMbl pacCMaTpUBalOTCA METOAbI BbISIBNIEHUS CUMI-
TOMOB HEYCTOAYMBOCTH, 3PUTENbHBIX U HAPYLLEHWIA PYrUX CEHCOPHbIX CUCTEM, YYaCTBYIOLLMX B NOAAEPIKAHUM PaBHOBECHS.
TakoKe BaXKHO OTMETUT, YTO Y NALMEHTOB, NEPEHEeCLUMX YepernHO-MO3r0BYt0 TpaBMy, CYLLLECTBYeT PUCK pa3BUTUS Helpoaere-
HepaTuBHbIX 3aboneBaHuii. Bce 3To LONOSHUTENBHO NOAYEPKUBAET aKTyasbHOCTb YepenHo-Mo3roBoii TpaBMbl U Heobxoam-
MOCTb pa3paboTKu ONTUMasbHOrO anropuTMa 0bcne0BaHUA TaKUX NALMEHTOB.

KnioueBble cnoBa: BecTUOYNsipHas runodyHKLMS; B3pbIBHAs TPaBMa; JIerKas YepenHo-Mo3roBas TPaBMa; MyNbTUMOasbHble
CEHCOpHbIe Bbl3BaHHbIE NOTEHLMaTIbI; HapyLUEHWe PaBHOBECUS; ONTUYECKAsH KOrepeHTHas TOMorpadusi; CEHCOpHbIE CUCTEMbI;
COTpSACEHME FOSIOBHOMO MO3ra; YepenHo-Mo3roBasi TpaBMa.
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Features of blast-induced traumatic brain injury

Vasiliy 0. Nikishin, Igor’ V. Litvinenko, Konstantin M. Naumov
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

Traumatic brain injury, despite its prevalence and study, is the most urgent issue of medicine in clinical, social and military-
medical significance. In Russia, about 500 thousand people receive a traumatic brain injury every year, and the damage to
the country’s economy exceeds 500 billion rubles a year. Traumatic brain injury is damage by mechanical energy to the skull
and intracranial contents (brain, meninges, vessels, cranial nerves), accompanied by clinical symptoms and, in most cases,
morphological changes. Recently, blast-induced traumatic brain injury has acquired particular importance, which is due to the
change in modern tactics of warfare and the predominance of explosive trauma in the structure of all injuries. The features of
blast-induced traumatic brain injury are associated with a variety of factors affecting a person (shock wave, light, heat radia-
tion, fragments, etc.). Such a multifactorial effect on a person makes it difficult to identify a blast-induced traumatic brain in-
jury, especially a brain concussion. This is due to a possible combination of damage to different organs and systems of a person
during an explosion, which can simulate or mask a brain concussion. When diagnosing a traumatic brain injury, it is especially
important to assess the circumstances and information from witnesses of the event, which often presents a certain complexity
in the conditions of hostilities. Currently, methods for detecting symptoms of instability, visual and disorders of other sensory
systems involved in maintaining balance are considered as a promising direction for the diagnosis of mild traumatic brain
injury. It is also important to note that patients who have suffered a traumatic brain injury have a risk of developing neurode-
generative diseases. All this further emphasizes the relevance of traumatic brain injury and the existing need to develop an
optimal algorithm for the examination of such patients.

Keywords: brain concussion; explosive trauma; imbalance; mild traumatic brain injury; multimodal sensor evoked potentials;
optical coherence tomography; sensor systems; traumatic brain injury; vestibular hypofunction.
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AKTYAJIbHOCTb

YepenHo-Mo3roBasi TpaBMa (UMT) coxpaHseT cBOI0 aKTy-
anbHOCTb, BAaXHOE MeAMLMHCKOE W COLManbHOEe 3HaueHue,
3aK/T0YaloLLmMecs B CNIOXHOCTM MaToreHe3a, MHOroobpasum
K/IMHUYECKUX NPOSBJIEHUI U BapuaHTOB TeuyeHus 3abone-
BaHWA, a TaKKe B BbICOKOM CMEPTHOCTU M MHBa/MAM3aLMM.
CoumanbHas 3Ha4MMOCTb ONpPeSENISIeTCs B TOM YMCIE TEM, YTO
Haubonee yacTo CTpajaloT oAy TPyAOCNoCOBHOro BO3pacTa,
Hanborniee aKTUBHblE B TPYLOBOM U coumanbHon cdepe [1].
CornacHo oLieHKaM, 0CHOBaHHBIM Ha 3KCTPanoNAaLMK faHHbIX,
MpeLCTaB/iEHHbIX B MEXAYHAPOAHbIX 0TYeTaX, eKerogHo ot
YMT crpapatot 50-60 MAH YenoBeK, ¥ MPOrHO3MpYeTCS, YTO
okono 50 % HaceneHus 3eMHoro Luapa nepeHecet YMT B Te-
ueHue cBoelt xusHu. YMT, cocTasnas 30-40 % B cTpykType
TpaBMaTKU3Ma, 3aHUMAET NepBoe MECTO CPeAU NPUYMH UHBA-
NMAN3aLMM HaceseHUs U BPEMEHHOM YTpaThl TpyA0CNoCcobHO-
cT. B pa3euTbIX CTpaHax TpaBMaTW3M CPeam NPUYKH CMepTH
HaceneHus cnegyet 3a cepAeyHo-CoCyANCTLIMU U OHKONOTU-
YecKuMM 3ab0N1eBaHNUAMM, a N0 HAHOCMMOMY 06LLECTBY CyM-
MapHOMY 3KOHOMWUYECKOMY W MeJMKO-CoLManbHoMy ylepby
YMT 3aHumaeT nepBoe MecTo [2, 3].

B Poccum exxerogHo okono 500 Teic. Yen. nonyyarot YMT.
Bonee 50 TbiC. U3 HUX YMUPAIOT, U MPUMEPHO TaKOE e Ko-
JIM4eCTBO CTaHOBUTCA WMHBanupamu. 0bliee uucno niofen
C uHBanuaHoctbio B Poccum m3-3a YMT npesbiwaeT 2 MiH
a yoenbHbin Bec YMT cpeay npuymH BpeMeHHoI HeTpygocno-
cobHocTu coctasnset 30-50 %. Mo faHHbIM HaumoHanbHoro
MHCTUTYTa 06LLECTBEHHOTO 3[0POBbSA, EXEroAHbIN yiiepb
oT YMT ouenusaetca B 500 mnpa pyb. C KaxabM rofom
YBENINUMBAETCA KONMYECTBO MALMEHTOB C OTAANEHHbIMU
nocneAcTBUAMM faHHoW naTonoruu. Ocobyk aKTyanbHOCTb
nmeet nerkas YMT, 3aHumarowas B obuuen cTpyktype UMT
no 80 % [2, 4, 5].

OcHoBHbIM MexaHu3MoM YMT B MupHoe Bpems sBnseTCs
HenocpeACTBEHHOE BO3[,EMCTBUE TyMbIX TBEPAbIX MPEAMETOB
Ha rooBy, M TOJILKO B HEKOTOPbIX Clly4asx oHa GopMupyeTcs
Mo KOCBEHHOMY MeXaHW3My, KOrja OTCYTCTBYET MPSIMON KOH-
TaKT MeXaHW4YecKuX MoBPeXAaloLWMX (aKToOpoB C rOSIOBOMN.
TaKoi MexaHU3M UMeeT MecTo NMpU LOPOKHO-TPAHCMOPTHBIX
MPOMCLUECTBMSAX, NafEHUSX C BbICOTbI, CMHAPOME TpaBMa-
TMYECKOro COTpsiceHMs pebeHKa unu B3pocnoro. [laHHbIi
BapWaHT 3aKpbITOro NOBPEXAEHNS FOIOBHOrO Mo3ra 06bly-
HO paccMaTpuMBaeTCs KaKk pesynbTaT ycKopeHus (yaapHo-
NPOTUBOYAAPHBINA), UMMYNIbCHOTO (YCKOPEHUS-3aMeLeHus)
noBpexaeHus. B page cnyyaeB uMeeTcs coyeTaHue 0bomx
3TUX MexaHu3mos [1].

CoBepLueHHo ocoboe MecTo B cTpyKType UMT 3aHumaet
MoBpeXeHne BCNeACTBUE BO3AEHCTBUA YAAPHON B3PbIBHOM
BOJIHbI. Cpeay rpa)KAaHCKoro HacesieHns MUHHO-B3pbIBHbIE
paHeHUs B MUpHOE BpeMs BCTpeYaloTCsl AO0BOJIbHO PefKo,
B OCHOBHOM Ha 0MacHbIX NPOM3BOLCTBAX U Npy TePpPOPUCTH-
yeckux atakax [6]. Ho umeHHo Takoi MexaHusm YMT npu-
obpeTaeT LUMPOKOE pacnpocTpaHeHue B YCNOBUAX BOEHHBIX
KOH(JIMKTOB.
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CoBpeMeHHas TaKTWKa boeBbiX [eiCTBMIA onpepenset
Bce bonee LUMpOKOE pacmpocTpaHeHWe B3pbIBHOM TPaBMbl.
TaK, Bo BpeMs 6oeBbIx AeiicTBuin Bo BoeTHaMme u Pecnybin-
Ke AdraHucTaH [ons paHeHblX BCNeACTBUE B3PbIBHOIO Mo-
paxeHus bbina 3HAYMTENBHO BhILLE, YeM B0 BpeMs BTopoii
MWPOBOI BOMHbI. M B HacTosLLee BpeMS B pasfMyHbIX BOOPY-
JKEHHBIX KOH(IMKTaX WHTEHCUBHOCTb MPUMEHEHUS OPYKUS
B3pbIBHOTO AEHCTBMSA HEYKNOHHO pacTeT. TaK, Hanpumep,
B MUpE EXEerofHo ycTaHaBinBaeTca bonee 2 MJH pasnny-
HbIX MMWH, Ha KoTopblx Kaxpable 20-30 MMH noApbiBaeTcs
1 yenoBek. B T0 e BpeMms, N0 AaHHBIM Pa3NNYHbIX aBTOPOB,
0o 60-70 % Bcex B3pbIBHbIX TpaBM conpoBoaaetca YMT.
[lons MUHHO-B3pbIBHBIX PaHEHWI B COBPEMEHHBIX BOMHAX A0
HefaBHero BpeMeHu coctasnsana o 30-45 %, a npu Tep-
POPUCTMYECKUX aKTaX Y rPaXKAaHCKOro HaceneHUs CerofHs
noutn 100 % [7].

B nepvog, c 2014 no 2020 r. npounsoLuno 6onee 15 3aBep-
LUEHHbIX W MPOLOIKAKLLMXCA BOOPYHEHHBIX KOHMJIMKTOB,
4To NpUBENO K yBenunuyeHuto cnydaes YMT. B coBpeMeHHbIX
BOEHHBIX KOH(IMKTaX CaHMTapHble MOTEpU KU3-3a MOBPEX-
LEHWs roIoBHOro Mo3ra cocTasnsioT Ao 12 %, u3 KoTopbix
oKono 40 % — B3pbiBHbIE NoBpexaeHna [8].

Bonpocbl, cBsi3aHHble ¢ u3yyennem UMT Bcneacteue
BO3[ENCTBUSA Pa3nMYHbIX (aKTOpPOB B3pblBa, aKTyasbHbl
M aKTUBHO WM3Yy4alOTCs BO BCEM Mupe, 0CODEHHO B CTpaHax
HATO. CornacHo paHHbIM LleHTpa YepenHo-mMo3roBoii TpaB-
Mbl MUHUCTepcTBa obopoHbl 1 BeTepaHoB CLUA, 3a nepuog
€ 2001 no 2018 r. 383 947 4enoBeK M3 cOCTaBa BOOPYEHHbIX
cun nonyyunu YMT, n3 Kotopbix bonee TpeTu BcreacTaue
B3pbiBa [9].

WccnepoBaHue acnekToB MOBPEXAEHUSA TOIOBHOMO MO3-
ra, KOTopble YHWUKanbHbl AS B3PbIBHOM TPaBMbl, NpesCTaB-
nsetT 0cobylo aKTyanbHOCTb AfS HEBPOSOrUM, B TOM YUC/Ie
KaK MopdOodyHKLMOHANBHBIN CybCTpaT nocnesyoLLero pas-
BMTUA HeMpoZereHepaTMBHbIX 3ab0neBaHuil.

YMT — 370 noBpexaeHWe MexaHWYecKoW 3Hepruen ye-
pena 1 BHYTPUYEPEMNHOr0 COLEPMUMOr0 (FOJIOBHOMO MO3ra,
MO3roBbix 060/104€K, COCYA0B, YepEnHbIX HEPBOB), CONPOBO-
AAI0LLEeCcs KIMHUYECKO CUMMTOMATUKOM Y B 60IbLUMHCTBE
cnyyaeB Mopdonornieckumm usmeHeHnamu [10].

B3pblB — 3T0 MMMNYNBCHBIA 3K30TEPMUYECKUNA XMUMUYeE-
CKUI MPOLIECC NEepecTPOMKM TBEPLbIX AW XUAKUX B3pbiB-
YaTblX BELLECTB, MpeBpaLLeHWUsl WX B MOJIEKy/bl B3pbiB-
Hbix ra3oB [11]. 3To co3aaeT 0bnacTb BbICOKOTO [aBEHUS
U reHepupyeT bonbluoe KOAMYecTBO Tenna. YacTb aHeprum
B3pblBa NEpBOHaYaNnbHO pacxodyeTcs Ha paspylueHue obo-
noykn boenpunaca (Nepexof B KUHETMYECKYH 3SHEpPrUt0
ocKonka), a 30-40 % BblaenseMblx ra3oB pacxoayetcs Ha
obpa3oBaHue yLapHOW BOSHbI, CBETOBOMO M TEMIOBOMO W3-
Ny4eHWs, Ha nepeMeLLeHne OCKONKOB. Ha onpepeneHHoM
PacCTOSHAW B3pbIBHblE Fa3bl COXPAHSIOT CBOM PaspyLLn-
TeNbHble CBOWCTBA MPU BBICOKMX CKOPOCTAX M AaBNEHUM.
C ra3oobpa3HbiMM NpoayKTamu B3pbiBa CBA3aHbl 3 fei-
cTBUS: Opu3aHTHOE (pe3Koe ynapHoe BO3[eiCTBME Mpo-
LYKTOB B3pblBa Ha OKpyXaiwlue npeametbl), dyracHoe
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(paspyLumTenbHoe AeicTBUE Ha KOPOTKME PacCTOSHUSA U3-3a
pacLuMpeHUs NPOAYKTOB B3pbIBa, @ Ha YAaNeHUM 13-3a pac-
NpOoCTpaHeHUs yAapHO BOSTHbI BO BCEX HanpaB/eHusX) U 3a-
wuratenbHoe. BonHa rasoobpasHbix MPOAYKTOB AeTOHaLMK
OKa3blBaeT MOBpeXAalollee [eNCTBUE Ha TKaHW, Bbi3biBas
yLK6bI, paspbiBbl, PAcCNOEHNS, KPOBOM3MUSHMS, CCafUHBI
W NOBPEKIEHME CTPYKTYpP, 3amoJIHEHHbIX BO3AyxoM. Hau-
bonee onacHo HanpaBnEHHOE JBWXEHME B3pbIBHbIX ra30B.
B nonosnHeHWe K B3pbIBHbIM ra3aM MpOLyKTbl HEMOJHOMo
CropaHus M 4acTu HepasfnOoXWBLUErocs B3pbIBYATOr0 Be-
LLecTBa pasneTaloTcs € NoBepXHOCTH 3apsaa. Menbyaniume
TBEpPAbIe YaCTMLbl BHEAPSKTCA B TKaHW, Bbi3biBas WX «3a-
KonueHue» U oxoru. OHM TaKke ONpepensT TOKCuye-
ckue 3ddeKTbl (3a cYeT yrapHoro rasa, Copepallerocs
BO B3pbIBHbIX rasax B bonblmx Konmyectsax). [poHuKas
B pa3pyLUeHHble TKaHM, a TaKXKe B JIErKWe Npu AbiXaHuu,
OH obpasyer KapbokcuremornobuH. [pu B3pbiBax B no-
MELLEHUM 0XKOrU U TOKCUYECKOe BO3AEeNCTBUE BAbIXaeMbIX
rasos (CO, CO, HCN, NO u pp.) MoryT bbiTb Ype3BblyaitHO
TAXENbIMY.

3a (poHTOM y[apHOIi BOMHbI CXaTbI BO3AYX [LBUMKETCS
C BbICOKO CKOpOCTbI0, CO3[1aBas AMHaMUYECKOe [aBNEHME.
Mo Mepe TOro Kak yfapHas BOJHA YLansercs oT LeHTpa
B3pbIBa, U3DbITOYHOE [aBNEHME CiEpeay YMEHbBLLAETCS, CKO-
POCTb YMEHbLUAETCA [0 CKOPOCTM 3BYKA, @ YAapHas BOSHA
npeBpaLLaeTcs B 3BYKOBYIO.

CumTaetcs, YTO OCHOBHOM TpaBMaTUYeCKM 3Q(EKT BO3-
LYLWHON YAAPHOW BOJHbI NoA06eH BHe3anHoMy ydapy Oy-
BWHOW MM TBepAbIM MPeAMETOM C LUMPOKOW YAAPHOM Mo-
BEPXHOCTbIO, MPWU KOTOPOM MOBPEX[EHWE TKaHEN MOXET
HanoMWHaTb pasfasnMBaHWe. B LenoM Bce NoBpexAeHus,
BO3HMKAlOLLME MPU ero BO3AEHCTBMM, 00bIYHO Mofpasge-
NAKTCA Ha NepBuUYHble (M3-3a NPSMOr0 BO3AENCTBUA yaap-
HOI BOJHbI), BTOpPUYHble (M3-3a BO3AENACTBMS 0OBLEKTOB,
MPUBELEHHBIX B [E/ACTBME B3PbIBHOW BOJHOW) U TPETUYHbIE
(13-3a ynapa Tena nocTpajasLUero, MPUMBEEHHOMO B ABU-
JKEHUWe y[apHOW BOJIHOW, O MpeAMeTbl, MPENATCTBUS, 3eMITH0
nT. o).

TpaBMaTWyecKue NOpaKeHUs, BbI3BaHHbIE YAAPHOI
BOJIHOW, U WX TSKECTb HAXOAATCS B MPAMON 3aBUCMMOCTY
0T BENMYUHBI M3OLITOYHOTO AaBNEHNS, 30HbI BO3LENCTBUA,
BPEMEHU NOBbILLEHUS [ABMIEHNS 40 MaKCMMyMa W Npofon-
UTeNbHOCTU AelicTBus. BospeicTBue yaapHOW BOMHbI Ha
pa3nMyHbIe YacTh Tena HeoAyHaKoBO. 3T0 3aBMCUT OT pac-
MOMOXEHWUSA TeJla YeNOBEKA MO OTHOLLEHWIO K B3PbIBHOM BOJI-
He, XapaKTepUCTUK TKaHel, Ha KOTOpble OHa BO3[ENCTBYET.
OpraHbl ¢ 60M1bLLIO NOBEPXHOCTbLIO M HU3KOI Maccom norno-
LLatT HanbosblUee KONMMYECTBO SHEPruM, NO3TOMY NofBep-
ratotcs HaubonblueMy paspylienuio. lpu B3pbiBe cnepyet
YUMTBIBATb BAMSHWE MMAPOAMHAMMYECKOrO YAapa Ha Mosble
3anosiHeHHbIe KMAKOCTbI0 OpraHbl (cepaue, nerkue, NoyKu).
TMopoaMHaMUYeCKU yAap TakKe OKasbiBaeT rybutenibHoe
BO3/EMCTBME Ha LIEHTPaIbHY0 HEPBHYIO CUCTEMY, T MPUCYT-
CTBYeT bobLLIOE KONMYECTBO LiepebpoCnnHanbHON KUAKOCTH
1 BEHO3HOM KpoBu. [1OMUMO B3pbIBHOI BOMHbI HA OpraHnU3M
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BO3/,EMCTBYIOT OCKOJIKU U YacTK B3pbIBHOTO YCTPOMCTBA, Ae-
TOHATOPOB, CreuuanbHbIX PaspyLUMTESIbHBIX 3/IEMEHTOB (La-
poB, rBO3[eN W [p.), KOTOPble LOMOSHUTENbHO BKIIHOYEHBI
B 6oenpunac. XapakTep M cTeneHb MOBPEX[EHUS 3aBUCAT
OT KMHETUYECKOW 3HEepruM OCKOMKa, ero GopMbl U pasMepa,
HanpaBneHus [ABUXEHUSI OTHOCUTESIbHO MOBEPXHOCTU Tena
M 0CODEHHOCTEl aHaTOMMYECKOr0 CTPOEHMS MOPaXEHHOV
yacTut Tena. OCKOMIKM B OCHOBHOM HaHOCAT paHbl (CKBO3HbIE,
cnenble, KacaTesbHble), HO MPU HWU3KOW CKOPOCTM noneTta
MOFYT BbI3blBaTb 3aKpbiTble TPaBMbl (yLIMObLI, NEpenoMmbl,
pa3pbibl) [11].

MpuMepHo 80 % coTpsceHwid ronoBHOrO Mo3ra, nony-
UeHHbIX BO BpeMsi O0eBbIX LENCTBUM, ABNSAKOTCA BTOPUYHBI-
MW N0 OTHOLLEHUIO K 3ddeKTaM B3pbIBHOM BosHbI. Bonpoc
0 TOM, KaK MepBUYHbINA B3pbIB UK M3ObLITOYHOE [aBNEHME
BbI3bIBAET TPaBMY FOJIOBHOrO MO3ra, [0 CUX MOp SBNSeTCS
npefMeTOM CMOpPOB CPeAm UcCnefoBaTenen B aToi obnacTu.
Bo3moxHoe noBpexeHue rofoBHOrO Mo3ra MOXeT Mpo-
M30WTH, KOTAa BOJHA [ABNIEHUS MeXaHWYecKu nepefaeTcs
yepes TKaHM B MO3r, YTO COOTBETCTBYET TpaBMe OT yAapa
TynbiM MPeAMeTOM, YCKOPEHWUO-3aMeNeHU0 [BUXEHUSA
ronoBbl, OTEKY, CMasMy CoCyn0B, 06pa30BaHNI0 MUKPOKaBU-
TaLMOHHBIX My3bIPbKOB U LiepebpoBacKyNApHbIX HapyLUeHMI
U/MNKU NOCTTPaBMaTUYECKUM WU3MEHEHUAM M3-3a CHUXE-
HWUA KOHLLEHTpaLUM KUCNOPOAa NPU MOBPEKLEHWUN NETKUX.
BTopuuHble ¥ TpeTUyHble aKTopbl B3pbIBA, MPU KOTOPLIX
nMbo BTOPUYHBIE PaHsiLLMe CHapsAbl NONAjalT B rOM0BY,
nnbo nocTpajaBLUMi YOapsAeTCa O pasfuyHble MpeaMeThl
1 NMOBEPXHOCTM, KOHLENTYaslbHO aHanorMyHbl MOAENAM TaK
Ha3blBaeMOW «rpaxAaaHcKoi» YUMT, KoTopble oTpaalT Me-
XaHWU3Mbl YCKOPEHUS—3aMeJIeHns UK yAapa TynbIM npej-
MeToM [12].

BaHbIM HanpaBneHWeM AUArHOCTUKU SBNSKOTCA Herpo-
MCUXONOrMYECKME HAPYLIEHUS KaK y NaUMEHTOB C MO-
CNeACTBUAIMU B3pbIBHOW, TaK WM MEeXaHW4YecKon TPaBMbl.
AKTyanbHbIMKM SBNAIOTCA BOMPOCHI NOBTOpHOM nerkon YMT
BCNeLCTBME BO3AENCTBUSA (haKTOPOB HU3KOM U CpeSiHel MoLL-
HOCTM Yy CMOPTCMEHOB M BOMHCKOrO KOHTUHreHTa. MHTepec
MpeLCTaBNAeT U3yyYeHUe BIUSHUSA QYHKLMOHANBHOMO COCTO-
SHWSA 0praHM3Ma Ha MOMEHT MOJYYeHUS TPaBMbl, UMEIOLLWX-
cs1 3aboneBaHWi, aHaTOMUYecKUX ocobeHHocTen U haKkTopoB
o6pasa »wu3Hu [9]. OTaensbHoe BHUMaHWe yaenseTcs v opy-
MM (aKTopaM, YCNOXHSAIOWMM UAEHTUDUKALMIO NErKoin
YMT npm B3pbiBe. Tak, 70—75 % cnyyaeB B3pbIBHbIX TPaBM
Y BOEHHOC/TY)KALLWX COMPOBOXAAIOTCA HapYLLEHUAMU ClyXa
u 0o 50 % u3 HuX He gmarHocTupytotcs BoBpems. Couyeta-
Hue YUMT u noBpexeHUs opraHa ciyxa co3faeT TPYAHOCTH
b depeHLManbHOM AUarHoCTUKKM, a Hanmume ComnyTcTByH-
LLIMX TPaBMaTUYECKUX MOBPEXAEHUN LpYruX OPraHoB 3aMefi-
NieT OKa3aHue CBOEBPEMEHHOI HEBPOIOTMYECKON W OTOpU-
HOMAPUHIOIOrMYECKON NOMOLLM. 3TO MPUBOAMUT K PasBUTHIO
HeobpaTUMbIX MaTONOTMYECKUX NPOLLECCOB B LIEHTPasbHbIX
1 nepudepuyeckux OTAenax CyXoBOro aHanu3aTopa, pas-
BMTUIO MOCTTPaBMATMYECKOW CEHCOHEBPAIbHOW TYroyxocTu,
(GOpMUPOBaHMID  MCUXOMATONOrMYECKOTO  CUHAPOMA,




0B30PHI

CHWXeEHMI 3D(EKTMBHOCTM NPOBOAMMON Tepanun U YBeu-
UEHMI0 CPOKOB HETPYAOCMOCOBHOCTM, @ TaKKe YBENUYEHUIO
BEPOATHOCTU OC/OXHeHU YMT 1 pasBuTUIO CTOWKON yTpa-
Tbl TpyAocnocobHocT. MeeT MecTo Takke runepamarHo-
cTvka YMT npu B3pbIBHLIX TpaBMax, COMPOBOXAAILLMXCS
M30/IMPOBaHHLIM MOBPEXIEHWEM OpraHa cnyxa. TakuM o6-
pa3oM, npobnema covetaHus YMT c noBpexaeHneM ciyxo-
BOTO aHa/iM3aTopa Mpu B3pbIBHbIX TPaBMax TaKKe SBNSET-
CA aKTyaNnbHOW A1 BOEHHOW MeAMLMHbI BO BpeMs B0eBbIX
nencraui [7].

B KauecTBe MepcneKTMBHOTO HanpaBieHUs AUArHOCTUKM
nerkor YMT paccmaTtpuBaloTcs MeToAbI BbISIBIEHUS! CUMMTO-
MOB HapyLLeHUs paBHOBECUS WIW MOCTYpanbHOW HeycToW-
YMBOCTW. ITM CUMMTOMbI YacTO MPUMKCHIBAIOT AMCHYHKLMN
BECTUDYNAPHOM CUCTEMBI, OJHAKO JieXaluue B OCHOBE MX
Pa3BUTUS MEXAHU3MBbI, @ TAKXKE CNOXHOCTb aHATOMUYECKUX
1 OU3MONOrUYECKUX CUCTEM, Peanm3ytoLLmX QYHKLUMI nog-
JepxaHua pasHoBecust npu YMT, msyyeHbl HeAOCTaTOYHO.
locTTpaBMaTMyecKoe roIOBOKPYXEHWEe — TEepMUH, KOTo-
pblii YKa3biBaeT Ha 0OLLYI0 3TMONOrMI0 Pa3HOPOAHbLIX Npo-
ABNEHUA OUChYHKUMM mepudepuyeckoil M LeHTpanbHOM
BECTUOYNApHO/A cucTeMbl. BecTubynsapHas aucOYHKUMS Npu
YMT B 0TAaneHHOM Nepuofie MOXET BO3HUKATb B pesynibTaTe
NepenoMoB BUCOYHBIX KOCTel (M3-3a BO3MOXKHOMO MosiBfe-
HWA NepuAMMbaTYecKon GUCTYbI B 0BaSIbHOM WU KPYT/iIoM
OKHe), NOBPEeXLeHMs BeCTUOY10-KOXeapHOro HepBa (MoXeT
MPUBECTU K NOCTOSIHHOM NOTepe CyXa U LWyMy B yLuax), CTBO-
na rofoBHOr0 MO3ra, MO3XeYKa U KOpPTUKANbHbIX CBA3EH,
yyacTeyloLmx B 06paboTke BeCTMBYNAPHBIX U APYrMX CeH-
COPHBbIX CUTHaNOoB, BaXHbIX A4S NOALEPMKaHUs paBHOBECKS.
Heobpatumasa noteps BeCTUOYNApHOWM (YHKLMM, KOTOPYIO
pAL aBTOPOB Ha3blBalOT Nepudepuyeckon BecTUBYNApHO
rMNodyHKLUMEN, MOXKET NPOU30WTU U3-3a TPABMATUYECKMX
MOBPEXEHMIA BHYTPEHHErO yXa. B 3aBUCMMOCTM OT cTeneHu
LieHTpanbHOW BeCTMOYNAPHOM KOMMEeHcaLun 3T NoBpexae-
HWS MOrYT NPMBOAMTb K MOCTOSIHHBIM }anobam Ha HeycToi-
umMBoCTb Npu xonbbe n ctosHum [13]. TpofomKuTeNbHOCTD
MOCTTpaBMaTMYeCKON AUCHYHKLMM cUCTEMbI MOALEPKAHUS
paBHOBecus pasnuuHa. Y nauueHToB nocie YMT ronoso-
KPYXXEHME COXPaHSETCA OT OJHOM HeLeNn [0 HECKONbKUX
net. B cnyyae nerkoit YUMT cuMNTOMbI HapyLUEHWS paBHO-
BECUS MOTYT COXPaHATLCA B TEYEHME rofia UK Aaxe LoSibLie
y 10-15 % naumeHTOB, W 3TOT NPOLEHT YBENMYMBAETCA [0
28 % npw TpaBMax cpefiHen TaxecTu. [0N0BOKpYXeHWe no-
cne YUMT Take ABNAETCA NPUYMHON AJMTENBbHOW HETPYAO-
cnocobHoctu [14, 15]. MoMuMo nepudepryeckoit BecTmoy-
NAPHONA TMNOGYHKUMNA NMOBPEXLEHWNE 3PUTENIBHON CUCTEMBI
TaKKe MOXET BNIUATb Ha HapYLLEHWE PAaBHOBECUS, [ABUMKEHMS,
KOOPLMHALMK, KOrHUTUBHbIX QYHKUMIA. bosbLLoe KonnyecTBo
naumeHToB ¢ YMT coobLLatoT 0 cMMNTOMaX, CBA3aHHbIX C Ha-
pyLieHueM 3penus. Cpeay Hambonee pacnpocTpaHeHHbIX U3
HWUX — MOBbILUEHHAs YyBCTBUTENBHOCTb K CBETY, NpU KOTO-
poii BO3[eNCTBME CBETA BbI3bIBAET HOsb B rN1a3ax W rosiose
(cBeT0O0AA3Hb). Y NauueHToB, nepeHeclumx YMT, BbiSBAAOT
3aMe//IeHHbIe N/aBHbIE CReJALLMe ABUKEHUA 113, @ TaKKe
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V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

OLIMOKM MO3ULMOHUPOBAHWA W 3aMeffleHWe YCKOPeHUs
rnas npu cakKaguueckux ABWXKEHWsX. TakKe y malueHToB
¢ YMT cHuKaeTcs CKOpOCTb YTEHWS, NOBbILLAIOTCS BUKcaLms
W perpeccus Npu YTeHun. B LieHTpanbHol HepBHOW cuCTeMe
aHanu3upylTca AaHHble, NOJTy4yaeMble NMPU CaKKaAUYECKUX
LBVXEHUSX TNa3, YTo HeobXxoauMo [Nis ynpaBneHus ABU-
eHuamu Tena. HanpuMep, 310 N03BONSIET YENOBEKY OLE-
HWTb HaXOX[EeHWe NpeaMeTa B NPOCTPAHCTBE U MPOTAHYTb
PYKy, 4T0bbI B3ATb ero. 0aHako nocne YMT MoryT Bo3HMKaTb
Ae31HTerpaums BXoAsLLei CeHCopHoi MHdopMaLMK 1 Ha-
pyLiaTbCs BOCMPUSATME MPOCTPAHCTBA, YTO MPUBOAMT K Mo-
Tepe cnocobHOCTM BOCMPMHAMATL B3aMMHOE PacnosioKeHne
OKpY»atoLLmx 00beKToB [16]. 3puTenbHas uHGopMaLms 06b-
eMHSAETCA C KMHECTETUYECKOMW, NPONPUOLIENTUBHON, BECTU-
OynapHOM U faxe TaKTUbHOW, CyMMUpYeTcs 1 obpabaTbia-
eTCA C LIeJIb0 OPUEHTALMW B NPOCTPAHCTBE U NOLAEPMKaHMS
paBHoBecusi. OLeHKa CEeHCOpHbIX CUCTEM B HacToslLLee Bpe-
M$i BO3MOXKHA C MOMOLLbIO MYNbTUMOLASbHBIX BbI3BaHHbIX
CEHCOPHBIX NOTEeHUManoB. TecTbl 3pUTENbHbIX, CIYXOBbIX,
BECTUBYNAPHBIX BbI3BaHHBIX MOTEHLMANOB LEMOHCTPUPYHIOT
He TONbKO [OMOJHUTENbHYI0 AMArHOCTUYECKYH LiEHHOCTb,
He HabnopaeMyl NpyU PYTUHHOM KIMHWYECKOM TecTupoBa-
HWAW W HeWpOBW3yanM3aLuuu, HO U [LOBONIbHO BbICOKYH [0-
CTOBEPHOCTb MpU OTCMEXMBAHUM M3MeHeHun npu YMT.
lpMMeHeHWe TeCTOB B pas/IMYHbIX MOAU(UKALMAX U CO-
YEeTaHUSX MOXKET MOMOYb BbISIBUTb HAPYLUEHUS B CEHCOp-
HbIX CUCTeMaX, Y4acTBYIOLLMX B NOAAEPXKaHUM paBHOBECHS,
KOTOpble MPUBOASAT Y MaUMEHTa K HeycToMuMBoCTM (puc.)
[17-19].

laumeHTsl, y KOTOpbIX B aHaMHe3e bbina YMT, Brutouas
nerkyto YUMT, nopgepratotca 60mblUeMy pUCKY pa3BuTUA
HenpoaereHepaTMBHbIX 3aboneBaHM, TaKMX Kak 6one3Hu
AnbureiMepa, lMapKWHCOHa U XpOHWYecKas MOCTTpaBMaTu-
yeckas 3Huedanonatus. [pegnonaraercs, 4To NOBTOpHas
nerkas YMT MoxeT MHMLMMpOBaTb NpOLLECC HelipoBocnane-
HWA 1 aTpodum ceporo 1 benoro BeLLECTBa, YTO CO BPEMEHEM
MPUBOAMT K MpOrpeccupyloLLeil fereHepaumny HepBHOW Cu-
cTeMbl. HecKoMbKO KpYMHBIX UCCNeA0BaHUA NOKa3anu CBA3b
MEX Y NepeHeceHHo B aHaMHe3e YMT 1 noBbILLEHHbIM pU-
CKOM pa3BuTus bonesHeid Anbureiimepa 1 lapkuHcoHa paxe
y L 6e3 M3BECTHbIX KOTHUTMBHBIX HapyLUeHuii nocne YMT.
OnTuyeckas KorepeHTHas Tomorpadus (OKT) — 3to He-
WHBa3WBHas TEXHONOTWA BM3yanu3auuu, MCnob3yeMas
B odTanbMosorMm s NpocToro v beicTporo uccnenoBa-
HWSA U KONIMYECTBEHHOW OLIEHKM CNOEB CETYATKM C BbICOKUM
pa3peLleHneM (Ha MUKPOMETPUYECKOM YPOBHE), TOHHOCTHHO
n BocnpoussoaumocTbio [20]. Ceasb OKT-mamepenuit uc-
TOHYEHMWS CNOS CETYATKU CO CTEMEHBbI0 HelpoLereHepaummn
LIEHTpaNbHON HEPBHOW CUCTEMBbI XOPOLLO M3BECTHA Npu Ta-
Kux 3abonesaHusx, Kak bonesHu AnbureiMepa, [apkuH-
COHa M paccesHHblA cknepo3. CywiecTByloT nybauKauum,
roe Metog OKT npuMmeHsnu Ans BbiSIBNEHUS AereHepauum
onpefieneHHbIX CNOEB CETYATKM rMasa, YTo KOppenupoBano
C aTpodueit Kopbl FOIOBHOrO MO3ra Y JinL, nepeHectumx YMT
[21, 22].
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MMPONMPHOLIIEIITUBHASA
U TAKTHIBbHASA
YYBCTBUTEJIbHOCTD

PMCYHOK. CeHCOprIe CUCTEeMbI, NOTeHUMaNbHO noaseprawLinecs BO3AEHCTBUIO B3prBHOI7I BOJIHbI, U METO/bl OLIEHKM/AMArHOCTUKM WX

COCTOAHKA

AxTyanbHoM npobnemoii B HacTosiiee BpeMs SBNSETCA
AMarHoctuka nerkon YMT, yto cBAi3aHO ¢ MHOroobpasu-
€M 1 HeCneuMpUUHOCTbI0 CUMMTOMOB [AHHOTO COCTOSIHUA,
HenpeLCcKa3yeMoCTbl NaToNIOrMYECKUX U3MEHEHWUHA U OT-
CPOYEHHOCTBH KIIMHUYECKUX OLIEHOK Nocse TpaBMbl. YacTo
€[AMNHCTBEHHON [OCTYyNHOW MHbOpMaLMWen, UCNonb3yeMon
A5 NMOCTaHOBKM AnarHo3a nerkon YMT y BoeHHocnyxaLumx,
ABNAKTCA paccKasbl 04eBUALEB W NOCTPaAaBLUMX. Bo MHo-
FOM 370 CBS3aHO C OTCYTCTBMEM HALEXHBIX MHCTPYMEHTOB
[AMarHocTukmn nerkon YMT, cBs3aHHOM CO B3PbLIBOM, CXOLHbIX
KIIMHUYECKWX NPOSIBNIEHUIA C APYTUMM COCTOSHUAMM, TaKUMK
KaK aKybapoTpaBMa, M CTpecc-acCouuMMpOBaHHBIMK pac-
cTporicTBaMu. C Liebio peLleHns AaHHbIX Mpobnem npeanpu-
HUMaloTCA ycunus ons obecneyeHus 6onee TOUHONM MAEHTH-
¢uKauumM TMNa TpaBM M MeXaHW3MOB MOJTYYEHWS TPABM Ha
none 605 ¢ ucnonb3oBaHeM COBpeMeHHOro 06opyfoBaHus,
BKJTH0Yas [LaT4MKK [aBNEeHMs B3pbIBa Ha LUieMax 1 YHupuuu-
POBaHHbIE KaMepbl, KOTOPble MOTYT BU3yanbHO UKCUPOBaTh
OKpYyxatowylw obctaHoBKy. PaspabartbiBaloTcs MexaHus-
Mbl 00BEKTUBM3aLMM CUMMTOMATUKM, CBA3AHHON C JErKO
YMT, KoTopasi MOXeT NpOsABAATLCA B pa3Hble MOMEHTHI
(B OCTpbI, MPOMEXYTOUHBIN U OTHANEHHBIA NepUoAb
4MT) [20].

3AKJTIOYEHUE

CnoxHocTb B MOCTaHOBKEe AmarHo3a nerkoi YMT o6-
YCNOBMIEHA HU3KOW MHGOPMATUBHOCTBLI) TPaAMLMOHHBIX
KJIMHWYECKUX MeTo[l0B 00C/ieloBaHMs, UX HeJoCTaTouHbIMU
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BO3MOXHOCTAMM M0 00bEKTUBM3ALMM CUMITOMATUKN U HU3-
KOW cneumdrUyHOCTbI0 psAta HeBPOSIOrMYECKUX CUMMTOMOB.
lpn BO34ECTBMM yAapHOW BOSHBbI OPMUPYIOTCA YCOBUS
NepBOHayYaNbHOM TUNEPCTUMYNIALMM  CEHCOPHBLIX CUCTEM
C MOCNeAylLMM UX TOPMOXEHUEM U Ae3uHTerpauuen.
Paclumpenne guarHocTM4ecKoro nNpoToKona, BKIIKOYAIOLLEro
UCCNe0BaHUe COCTOSIHUSI CEHCOPHBIX CUCTEM, MOXET ObiTb
CBOEBPEMEHHBIM MHCTPYMEHTOM, PeLLalLLMM [LaHHYK Mpo-
bnemy [9].

TakuMm obpasom, npobnema YMT npu BO3AENCTBMM
B3PbIBHOMN BOJIHbI ABNSIETCA aKTyaslbHbIM BONPOCOM BOEHHOV
MeaMLMHBI M UMeeT BosbLLoe coLuanbHoe U AKOHOMUYEeCKoe
3HayeHue, KOTOpoe TPaKTYeT HeobXoAUMOCTb fanbHENLIero
Uccne0BaHuUA JaHHOW TeMbl Ans pa3paboTky ONTMManbHOro
anroputMa obcrefloBaHMs TakMX MaLMEHTOB.

AOMOTHUTENIbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcpoBaHKe AaHHoM pabo-
Tbl He MPOBOLAMNOCH.

KoHdnukT wmHTepecoB. ABTopbl AeKnapupylT oTCyTCTBUE
SIBHbIX W MOTEHLMANbHBIX KOH(QIMKTOB WHTEPECOB, CBSA3aHHbIX
C NybnMKaLmelt HacTosLLel CTaTby.

3JTnyeckas akcnepTusa. [IpoBefeHUS 3TUUECKON IKCMEPTU3bI
He TpeboBanoce.

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbIN BKNAf,
B MNpOBeEHWe WCCNefoBaHWA M MOATOTOBKY CTaTbW, MPOYM
1 0,06pnnn GuHanbHYK Bepcuio nepen, nybnvMKaumen.
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KnuHunuyeckue v natonormyeckme ocobeHHOCTH
o6MeHa Xxenesa B roJIOBHOM Mo3re npu
HEﬁpOAEFEHEpaTMBHbIX U AeMUeJIMHU3Inpyroux

3aboneBaHuax
M.C. ObiHun, U.B. JlutBuHeHko, A.H). EmenuH, A.B. PybaH

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALNA

Pe3ynbTaTbl MHOMUX COBPEMEHHbIX UCC/Ie0BaHMIA [LOKa3bIBalOT 3HAYMMOCTb POSIM U3MEHEHWS MeTabosin3Ma Kenesa 1 ero
MOBLILLEHHOTO HAaKOMJIEHWs B MaToreHe3e HeipoJereHepaTUBHbIX U AeMUENMHU3NPYtoLMX 3aboneBaHuit. Onpeaenexue ponam
MeTabonM3Ma xenesa U 0cobeHHOCTeli ero pacnpeaeneHus B CTpaTerMyeckiu BaXKHbIX 30HaX rOSIOBHOrO Mo3ra npu 3abo-
NIEBAHNSAX HEPBHOW CUCTEMBI SBNSETCA BaXHBIM C AMArHOCTUYECKON TOYKW 3PEHUS, MOCKOJIbKY MOXET NOMOYb OMpefensTh
CKOpOCTb NPOrpeccupoBaHisi 3abonieBaHUs 1, COOTBETCTBEHHO, KOPPEKLMIO Tepanuu. B cTaTbe npeacTaBneHbl COBPEMEHHbIE
JMTepaTypHble AaHHble, OMMCHIBAOLLME OCHOBHbIE HapyLUeHWs 0BMeHa )Kenesa B CTPYKType naToreHesa HelipofereHepa-
TUBHBIX 3aboneBaHui (bonesHu AnbureiiMepa v MapKUHCOHA) U LEMUENMHU3MPYIOLLUMX 3ab0/1eBaHuiA, B YaCTHOCTM MpU pac-
cesHHoM ckepo3e. OTMevaeTcs posib M3MeHeHUs MeTabon3Ma JKesle3a B NaToreHese npoLecca peryimpyemoit KieTouHou
rbenu, hepponTo3a, CONPOBOKAAIOLLErOCSA UCTOLLEHWUEM BHYTPUKIETOYHOTO FyTaTUOHA, CHUMEHWUEM aKTUBHOCTU hepMeHTa
FNyTaTMOHMEPOKCUAA3bI-4 U NOCNEAYIOLMM NPOLECCOM MEPEKUCHOTO OKMCNEHUS IMMULOB, BbI3BaHHBIM CHUXEHUEM MpO-
TEKTUBHOI aHTMOKCUAAHTHON CUCTEMbI KIETOK, HaKOMEHWEM aKTUBHbIX GOPM KuCopoAa. A Takxke ponb peakuum OeHToHa
B HaKOMNeHUM cBoOOAHbIX PaAMKanoB, OKUC/IEHUM JKene3a U, Kak CNeAcTBue, B ero M3BbITOYHOM OT/IOKEHUM B CTPYKTYpax
rof0BHOro Mo3ra. lpuBoasTcs cBefieHust 06 0cobeHHOCTSAX NaToreHe3a HeMpoOHaNbHOO HAaKOM/IEHUS JKene3a, COBPEMEHHbIX
AMarHoCTUYECKNUX BO3MOXKHOCTAX OLIEHKM COZEPXKaHWs JKenle3a B CTPAaTernyeckn BaKHbIX 30HaX roIOBHOTO MO3ra pasfiny-
HbIMM METOflaMM, a TaKXKe PacCMaTpPUBAETCA BO3MOXHOCTb Pa3fIMYHbIX BApUAHTOB TePaneBTUYECKOr0 JIeYeHUs! AaHHbIX CO-
cTosHUA. OTMeYaloTcsl 3aKOHOMEPHOCTU pacnpefeneHns enesa B CTPYKTypax Mo3ra B HOPMe B 3aBUCMMOCTM OT BO3pacTa,
a TaKKe NMpU YKasaHHbIX Ho30/10rUsiX. NPUBOAATCS AaHHbIE O CBA3M MOBLILIEHWS COAEPIKAHMS XKene3a B KNETKaX rofloBHOrO
MO3ra C BbIPA}XEHHOCTbIO KIIMHUYECKUX MPOSIBNEHUA 3aboneBaHuii. 0TMeYaeTcs B3aMMOCBS3b MPOrpeccMpoBaHmUs TSKECTU
3ab0/1eBaHMIA 1 BO3pacTaHWs COAEPXaHNUs MeTania B KIIeTKax CTPaTerMyecky 3HauMMbIX 30H roloBHOTO Mo3ra. [lpu Hanmca-
HUM CTaTbM MCMO/b30BANUCh COBPEMEHHbIE MaTepuarbl U MeTaaHanu3bl, COAEpIKaLLMe Pe3ysibTaTbl 3HAUUTESIBHOTO KoMye-
CTBa WUCC/eA0BaHMiA, NOCBALLEHHbIX pacCMaTpMBaeMoii B HacTosLLEM 063ope npobneMe.

KnioueBble cnoBa: 6onesHb AnbureﬁMepa; bonesHb napKMHCOHa; KO/In4yeCTBEHHOE KapTupoBaHuMe BOCMPUUMYUBOCTH;
MarHuTHo-pe3oHaHCHaA TOMOFpad)VIFI; HaKoMJIeHne XeJjie3a B HEVIPOHaX; 00MeH xenesa; paCCEFlHHbIVI CKJ1epos; xenaTophbl
Xenesa.
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ABSTRACT

The results of many modern studies show the significance of the role of changes in iron metabolism and its increased accu-
mulation in the pathogenesis of neurodegenerative and demyelinating diseases. Determining the role of iron metabolism and
the characteristics of its distribution in strategically important areas of the brain in diseases of the nervous system is impor-
tant from a diagnostic point of view, since it can help determine the rate of disease progression and, accordingly, correction
of therapy. The article presents modern literature data describing the main disorders of iron metabolism in the structure of
the pathogenesis of neurodegenerative diseases (Alzheimer’s disease and Parkinson'’s disease), and demyelinating diseases,
in particular, multiple sclerosis. Attention is drawn to the role of changes in iron metabolism in the pathogenesis of the process
of regulated cell death, ferroptosis, accompanied by depletion of intracellular glutathione, decreased activity of the enzyme
glutathione peroxidase-4 and the subsequent process of lipid peroxidation caused by a decrease in the protective antioxidant
system of cells and the accumulation of reactive oxygen species. Attention is drawn to the role of the Fenton reaction in the
accumulation of free radicals, the oxidation of iron and, as a consequence, its excessive deposition in brain structures. Infor-
mation is provided on the features of the pathogenesis of neuronal iron accumulation, modern diagnostic capabilities for as-
sessing iron content in strategically important areas of the brain using various methods, and the possibility of various options
for therapeutic treatment of these conditions is considered. Attention is drawn to the patterns of iron distribution in normal
brain structures depending on age, as well as in the specified nosologies. Data are presented on the connection between an
increase in the amount of iron content in brain cells and the severity of clinical manifestations of diseases. Attention is drawn
to the relationship between the progression of disease severity and the increase in metal content in the cells of strategically
significant areas of the brain. When writing the article, modern materials and meta-analyses were used, containing the results
of a significant number of studies devoted to the problem considered in this review.

Keywords: Alzheimer's disease; iron accumulation in neurons; iron chelators; iron metabolism; magnetic resonance imaging;
multiple sclerosis; Parkinson’s disease; quantitative susceptibility mapping.
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AKTYANIbHOCTb. METABOJTUYECKAA
POJ1b XXEJIE3A B HOPME
U NATOJ10I UK

Yeneso yyacTByeT BO MHOMMX QyHAaMeHTanbHbIX buo-
noruyeckux npoueccax. [leno MeTanna cospaetcs 3a cueT
00pa3oBaHmsl B TKaHSX €ro KOMMEKCOB ¢ heppuTUHOM. Ypo-
BEHb JKe NabunbHOro nyna xenesa B K/ETKe KOHTPOIMUPY-
eTCA perynaTopHbiMu benkamu xenesa [1]. B meTabonmame
)ene3a MpUHUMAeT yyacTue HecKObKO OCHOBHbIX GenKoB
1 TpaHcropTepoB. OQMH M3 HUX, LiepynoniasMuH, OKUCTSeT
[LBYXBasneHTHOe XeJe30, KOTOPOe MOoCTYNaeT B KPOBb U3 KIe-
TOK KULIEYHWKA. Cnefytolui, TpaHceppyH, CBA3LIBAET yxKe
OKMCNEHHbIE TPEXBANIEHTHbIE MOHBI U NEPEHOCUT WX K TKa-
HaM. [lanee NpoMCXOAMT NEPEHOC Jemne3a HeNoCPeACTBEHHO
B KJIETKY C MOMOLLbK TPaHCNOpTepa ABYXBANEHTHbIX Me-
TansoB, a TaKKe peLenTtopa TpaHcdeppuHa [1-4]. MNonapas
B KJNIETKY, MOHbI BCTPaMBAIOTCA B pasfinyHble MeTabonnye-
cKvie NyT. B 6onbLUMHCTBE TKaHel OHM SBASKOTCA COCTaBHON
yactbto lIl n IV KoMnnekcos B Lenu nepeHoca 3MeKTPOHOB
B MuTOXOHApMAX [3]. 3T0 cnocobeTByeT cuHTe3y ATO, a Tak-
)K€ OKMC/IEHMI0 MEPEHOCYMKOB WOHOB BOAOPOAA B KIETKAX.
Bnaropaps 3TMM npoueccaM Keneso KOCBEHHO Y4acTByeT
BO MHOMMX MeTabofMyecKux npoLeccax KIeToK OpraHusma,
B TOM YKCJIE M B CUHTE3E HEMPOTPaHCMUTTEPOB (TaKMX, Kak
HobaMuH U ero Npou3BOAHbIE, MOCKOMbKY Xene3o sBnseT-
€l KO(aKTOpPOM TMPO3UHTMAPOKCMAA3bI) U MUenuHa. fBns-
ICb TaKKe KODaKTOpPOM pUBOHYKNEOTMAPeLyKTa3bl, Xene3o
y4acTByeT B NpoLeccax CMHTe3a 4e30KCMpUDOHYKNeoTUAOB,
Urpast KIYeByHo posb B cuHTe3e reMma [1, 2].

Ponb »enesa TakKe BEIMKA B Pa3BUTUM PasfMUYHON Ma-
TOJIOTWW KNETOK M TKaHel. [pn 3ToM, KOHeYHo, He BCe Npo-
LLecCbl, B KOTOPbIX MeTajil MOXET ObITb NMPAMbIM UK KOC-
BEHHbIM YYaCTHMKOM, paccMaTpuBalOTCA B [JaHHOW CTaTbe.
TaK, He[oCTaToK JKemne3a MOXeT NPUBOAUTL K HapyLLeHWsM
BbILLIENEPEYMCIIEHHbIX MeXxaHM3MoB romeoctasa. Cneacreu-
€M 3TOr0 MOXET DObITb CHUXEHUE KONMYECTBA MaKpO3proB
KIETKY, TOPMOXKEHUE ee DESTKOBO-CUHTETUYECKOW (YHKLMK,
nepexoj KIeTKU Ha aHaspobHbIA 06MEH CO CHUMXEHWEM [Eeno
OpraHWN4ecKMX 1 HeopraHM4ecKux BeLLecTs. M3BbIToK e Me-
Tanna NpuBOAUT K OPYTUM U3MEHEHUSIM MeTabonnaMa, 04-
HaKo MmaToreHe3 3TUX W3MEHEHUI TPaKTyeTcs B nMTepaType
HeoAHo3HayHo. C 0JjHOM CTOPOHBLI, [BYXBaneHTHblE WMOHBI
BCTynatoT B peakumio DeHToHa, cnocobeTBytoLLyto 0bpasoBa-
HUIO MMIPOKCU-PaJVUKaNOB, YTO COMPOBOXAAETCS PasBUTH-
€M NEePEKUCHOr0 OKMCTIEHMS, NPUBOAALLIETO K MOBPEXAEHMIO
KINETOYHbIX MEMOPaH, AUCPEryNsLMM KIETOK, KOTOpbIE B UTO-
re NpUBOAAT K 3aMporpaMMMpOBaHHON KITETOUHON rbeny —
anonTo3y, uu K bonee cneuuduyHOMy BUAY KNETOYHOrO Mo-
paxeHns — depponTo3y [5]. HakonneHue xenesa B hopMe
nonumepa GeppuTMHa, reMOCUMAEPUHA, NPUBOAUT K reMocH-
nepo3aM. 0fHaKo paj uccnefoBaTeNiel CYMTalT, YTo pas-
BUTUe peakumm DeHTOHa He SBNSIETCA KIHYEBBIM acMeKToM
natoreHesa. OCHOBbIBAsCb Ha 3HaHWAX 0 AEMOHUPOBAHUM
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Xenesa B BUAE KOHBLIOrMpoBaHHbIX (OPM, HO He B CBO-
6oaHoM BuAe (4TO, Kak monaraioT, U NPUBOAMT K 3anycKy
OKCMAATMBHOIO CTpecca), a TaKKe Ha OTHOCUTENbHOM 3[0-
POBbE MaLMEHTOB, 3a UCKIIOYEHUEM PAcCMaTpPUBAEMBIX HO-
3010MUiA, y4eHble MPUXOAAT K BbIBOLY 0 HE0OX0AUMOCTY U3-
YYeHUs ApYrux BO3MOXHbIX MeTabosmyeckux acnekToB [5].
He cTouT 3a6bIBaTh U 0 TOM, YTO LEMOHUPOBAHWE Pa3fINYHbIX
(opM MeTasia MOXKET ObITb pe3ysbTaToM Kak NEPBUYHONO, TaK
1 BTOPMYHOrO NpoLiecca BCeACTBUE NOBBILIEHHOIO aMMEH-
TapHOro, NapeHTepasibHOro0 MOCTYNEHUA JKefesa, a TaKkKe
XPOHMYeCKoro Bocnanewus. B nocnegHem ciyyae ocHoBHas
naToreHeTUYecKas posb OTBOAMTCS FencuivHy M Bocnanu-
TeNbHbIM LIMTOKUHAM, 4TO NPUBOAMT K €ro aKTMBaLMu. YBenu-
UeHWe YPOBHA AaHHOro 6enka cnocobcTBYeT MHIMBMPOBaHMIO
(epponopTvHa, a cnefoBaTeNbHO, HapacTaHUIo AernoHUpo-
BaHWA, CBS3aHHOro (eppuTMHOM MeTanna B KieTke [6].
TaK, cuuTaetcs, YTo FIUA UrpaeT BaXHYIO posib B NpoLeccax
HaKoM/eHus Xene3a B Mo3re, Npy 3TOM HaKoMaeHWe Npouc-
XOAMT B OCHOBHOM B onmrofeHapoumtax [7]. [JaBHo goka3aHa
PO/ib CUCTEMHbIX MaKpodaroB B 3axBaTe ene3a Mpu XpoHu-
UECKWX COMaTUYECKMX, a TaKKe Npy MHDEKLMOHHBIX 3abone-
BaHusAX. B pane paboT KNETKM MUKPOrNMM paccMaTpuBaloTCs
KaK BeAyluMe aKLenTopbl Xenesa npu Bocnanexun [7, 8l.
lMoMKUMO BbILLENEPEUNCIIEHHOTO ONpeSeNeHHbIE UCCne0Ba-
HWA in vitro NoKasanu, YTo arperaums 6enKoB Npu HeMpo-
LereHepaTUBHbIX 3a00f1eBaHMAX (HanpuMep, O-CUHYKNEUH
1 runepdochopnnnpoBaHHbIi Tay-6€es10K) BbI3bIBaETCA MO-
BbILLEHHBIMU KOHLIEHTPALUMAMM TPeXBaeHTHoro xenesa [1].
TaKoKe pAnoM ydeHbix bbina paccMOTpeHa B naToreHese pas-
BUTUS HelpoJiereHepaTMBHbIX 3ab0NeBaHUi, B YacTHOCTH
bonesnu AnbureiiMepa (BA), BaxHas JxenesoperynupytoLas
aKTUBHOCTb QYpKHa, KOTOPbIN aKTUBUPYET anbda-ceKpeTasy,
urpatoLuyto 6onbLuyio posb B hr3n0normyeckoM Metabonns-
Me benka-npepllecTBeHHUKa amunouga (APP), B oTnnuue
0T MOAAepXMBaeMoro berta-ceKkperasoii NaTonorMyecKoro
amunomngoreresa [9, 10]. OgHaKo HecMoTps Ha M3BECTHbIe
acrneKTbl NaToreHesa, CyLLeCTBYeT U MHEHWE UCCef0BaTenen
0 TOM, YTO MOBBILUEHME YPOBHS XeJe3a, onpefenseMoe Me-
TOLaMW HeWpOBM3Yannu3aLmmn, MOXET SBNIATLCS BTOPUYHBIM
M3MEHEHMEM MO OTHOLLEHUO K aTpOdUM TKaHel U AeMuenu-
HU3aLmm [6].

BO3PACT3ABUCMUMOE
PACNPEAENEHUE XXEJIE3A
B CTPYKTYPAX MO3I'A

EcTecTBeHHbIi MpoLiecC CTapeHUs opraHu3Ma conpoBo-
KOAeTcs nepepacnpefenieHeM ypoBHS ene3a B onpefe-
NIEHHBIX Y4acTKax Mo3ra. MpuunHa AaHHbIX U3MEHEHMIA MoK
0CTaeTCA He PacKpbITOM [0 KOHLA, HO, HECMOTPS Ha 370,
MO}HO OTCNIEAUTb CTPYKTYPbI C HaUBOMBLUIMMU U3MEHEHUsI-
MM COAepXKaHWs MeTaia, a TakKe NpeAnonarathb CyLecTBo-
BaHME HEKOTOPbIX 3TUOMOTMYECKUX (PAKTOPOB BO3HMKLLMX
npoueccos. Paa uccnenoBaHmii NoKasbiBaeT, YTo YpoBEHb
)Kene3a yBeNNuMBaeTCa C BO3PacTOM B UepHoi cybcTaHLmm,
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CKopnyne, 6neiHOM Luape, XBOCTaTOM SiApe W KOpe roJioB-
HOr0 MO3ra, Npy 3TOM Y OTHOCUTESIbHO 3[0POBbIX NHOAEH
caMble BbICOKWE KOHLIEHTpaumm Xene3a bbiin obHapyKeHbl
B Ba3anbHbIx raHrMAx (cKopnyne, 6neAHoOM Luape M XBocTa-
TOM fiipe), TOrfa KaK HU3KMe OMpefensinch B CEpOM BeLLe-
CTBe Kopbl, benoM BelLecTBe, CpeiHEM MO3re Y MO3MKEUKe,
a caMble HU3KMe bbinu 0bHapyXeHbl B MocTy, ronyboM nsT-
He [11]. bblno NoKa3aHo, YTO KOHLEHTpaLMA 0bLLero xene3a
B roslybom nsaTHe ocTaeTca cTabunbHOI Ha NPOTSKEHUM BCEi
YKU3HM 1 OHa HUXKE, YeM B YepHOM cybCcTaHumu, rae Habio-
[LaeTcs IMHeliHas 3aBucuMocTb [1]. Takke uccnegoBatensammu
NPUBOJATCS CNefylolme AaHHble: COAEpIKaHWe KOMIIeKca
HelpoMenaHWH — Xene30, KOTOPbI SABNSETCA AOMUHUPY-
fowein GopMoli KOHBIOTMPOBAHHOTO MeTanna B KaTexona-
MWHEPTUYECKWUX HEMpOHaX, YBENMYMBAETCS C BO3PacToM
B YepHoli cybcTaHUMM 1 ronyboM NATHe, TakXKe Bo3pacTaeT
€ro cofiepKaHue B HelpoHax NPeMOTOPHOW KOpbl, CKOPJTYMbI
M MO3XKEUKa, YTO CBUAETENIbCTBYET 00 YBEAMYEHUM aKTUB-
HOCTU Xene3a B 3TUX CTPYKTypax npw ctapeHmu [11]. 3naun-
TeNbHbIA MHTEPEC NpPeACTaBnseT BO3MOXKHOCTb paccMOTpe-
HWSA (aKTOpoB, BEPOATHO, ABNSIOLLMXCA MPUHLMNMANBHBIMA
Ong cneunduYHOro pacnpefeneHus MeTanna B CTPYKTypax
MO3ra Nl cTapLuero Bo3pacta. Hanuume B ronoBHoM Mo3sre
MOXMbIX MOBbLILLIEHHOrO MPOBOCMANMTENILHOMO COCTOSHUS
CnocobCTBYET NOBBILIEHHOW UMMYHOPEAKTUBHOCTU acTpoLM-
TapHbIX W MUKPOTNIMA/bHLIX MapKepoB, TaKXKe C BO3PacToM
YBENMYMBAETCA U MPOHMLIAEMOCTb reMaTo3HLe(anMyeckoro
bapbepa [12]. FoBops 0 nocneaHeM, BUAMMO, CTOUT 06paTUTL
BHMMaHMe Ha BblLLeyKa3aHHble 06/1acTU NpenMyLLECTBEHHO-
ro pacrnpefeneHus enesa, BCOMHUTb aHTMONOTMYECKUE
0C0DEHHOCTU AaHHbIX 30H, a TaKXKe OTMETUTb Nporpeccu-
PYHOLLYIO C BO3PacToOM poJib COCYAMCTOro (haKTopa B passy-
TM 3aboneBaHuin ronosHoro Mo3sra B LenoM [13]. OgHako
Ha CEerofHALHWN AeHb HEMHOTME UCC/Ief0BaTENM OTMEYaloT
Kakue-n1bo npsMble UM KOCBEHHbIE MOKa3aTenu no JaHHo-
My BOMpOCY B COOTBETCTBUM C U3MEHEHUEM YPOBHS MeTana.
B MuKpornum 1 actpoumTax Kopbl, MO3euKa, runmnokamna,
BasanbHbIX raHrMAX U MUHAANEBULHOM TeNe rMCToXMMUYe-
CKW 0OHapYKVBAKITCA OTNIOMKEHMS eNesa, a KOHLEHTpaLms
(eppuTMHa 34eCh 0OLIYHO YBEIMUMBAETCS C BO3PACTOM, OSK-
rOAEHAPOLMTHI COLlepXKaT HanbosbLLee KONIMYECTBO enesa,
XpaHsILLLerocs B 0CHOBHOM B BUAe heppuTiHa U TpaHcheppu-
Ha, 1 ero ypoBeHb OCTAETCA MOCTOSHHLIM N0 Mepe CTapeHus
yenoseka [14].

OCOBEHHOCTU HAKONNEHUA
YXENE3A W Er0 COEAUHEHWUA NTPU
BOTE3HU MNAPKWHCOHA

MpuuYnHbI pacnpefeneHus ypoBHS MeTanna npu AaH-
HOW HO30710MMM ABASIOTCA NOKA 3arafikom, Ho, HECMOTPSI Ha
370, Y)Ke ceiiyac CYLLeCTBYKT AaHHbIE O MPeUMyLLEeCTBEH-
HbIX 30HaX KOHLEHTPUPOBaHMSA Xene3a B 0bacTsx Mosra.
MccnenoBaHus psina aBTOpOB MOKasanu yBeNuYeHUe Jene-
3, CBA3aHHOIO C HEMPOMENaHMHOM B HEMPOHaX, MUKPOT/INO3
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BOKPYr 3KCTpPaHEeWpOHaNbHOro HelipoMenaHuHa B YepHoi
cybcTaHummM, coobLianocb M 0 MOBbILEHHOM COAEPIKaHUU
0bLLero ypoBHs MeTanna B KpacHbIx sapax, 6asanbHbiX raHr-
nmsx, npedpoHTanbHoi Kope [14].

OCHOBHbIM MPUKW3HEHHBIM METOLOM WCCNef0BaHus
YPOBHsI }enie3a B Mo3re ABNSAETCA MarHUTHO-pPe30HaHCHas
Tomorpadma (MPT). MPT-uccnefioBaHus MoKa3blBaloT M3-
MEHEHMSA CUrHana B pexumax T2 u T2*, n ypoBHM Xxene3a
MOrYT BbITb KOSIMYECTBEHHO OMPeeneHbl pasinyHbIMU Cro-
cobaMm ¢ nepBOHaYasibHbIM aKLLEHTOM Ha CKOPOCTU penaKca-
LMK, KOHTpacTHOCTb R2* dmKcupyeT avcnepcuio MarHUTHOro
nons (3axBaT JIOKaNbHOr0 W OKpY’KatoLLero curHana) [15-17].
Mo3nHee Obina paspabotaHa HoBas MeToauka MPT, Komm-
UecTBEHHOE KapTupoBaHue BocrpummumsocTh (Quantitative
Susceptibility Mapping (QSM)), KoTopas ycTpaHsieT BAMsHUE
BOCMPUMMYMBOCTU OKPYXKalOLLEN TKaHW NOcpescTBOM [e-
KOHBOAOLUMK, 0becrneynBasi NPeBOCXOAHYH OLIEHKY MarHuT-
HbIX CBOWCTB JIoKanbHoM TKaHu [17, 18]. QSM uyBcTBUTENBEHO
K pasnnumaM MarHUTHOM BOCTIPUMMUMBOCTU MEXAY XMMUYe-
CKVMM BeLLeCTBaMM, KOTOpbIe YiaBuBaoTcs Gpason curHana
nocnefoBaTeNbHOCTeN rpagmeHTHoro axa MPT [18]. B page
uccnesoBaHWi, UCMOMb3YIOWMX YKa3aHHbIe METOAbI, Bbiu
MosTyYeHbl CieaytoLmMe pesynbTathl:

* 3HayeHus QSM He oTMYanucb MeXay NeBbiM/NpaBbIM
CerMeHTaMu YepHon cybcTaHuMM unu 6e3bIMAHHBIM
CErMEHTOM Y NaLUMEHTOB M KOHTPOJIbHOM rpynmbl;

* aHanu3 naumeHToB ¢ 6one3Hen MapKuHCOHa ¢ Noxu-
MW 3pUTENbHBIMW XapaKTepPUCTUKaMU MO CPaBHEHUIO
C HOpManbHbIMU BbISIBUN PacrpocTpaHeHHoe YBeNU-
yeHne QSM y nepBoi rpynnbi;

* [1BYCTOPOHHeE YBENMYEHWe COLLEPIKaHMs Xene3a B npe-
(pOHTaNLHOIA, I06HOM, NOACHOM, TEMEHHOIN M MeAnanb-
HOI 3aTbUI0YHON KOpe, a TakKe B MeAMOoLopCasibHOM
TanamMuU4ecKoM sfpe, CKopJyne, 0ocobeHHo NpaBoi;

* MOBBLILLEHHbI YPOBEHb Kene3a B 0I0BHOM Mo3re
Yy NaLMEHTOB C BbICOKMM PUCKOM PasBUTUS AeMEHLIUN
W'y NaLMEHTOB C NJI0XUM 3peHUeM B NpedpOoHTaNbHOMN,
nepeaHen NOSICHON W 3afiHel TEMEHHOM KOpe, a TaKKe
B 06/1aCTV NpeKMHbS, YTO, BO3MOXHO, CBUAETE b~
cTBYeT 06 00LLMX Nexalumx B 0CHoBe cybcTparax;

*  CBAI3b HAKOMJIEHWS JKENEe3a W YXYALIEHUS KOTHUTUBHBIX
(YHKLMIA: TKAHEBbIE M3MEHEHUS B TUMMOKaMne U Ta-
namyce, CBS3aHHbIE C KOTHUTUBHBIM AeduLmMTOM npu
bonesnn MMapkuHcoHa 6e3 feMeHUuW, U yBennyeHue
COLLepaHus Xere3a B TEMEHHON U NpedpoHTabHOV
Kope rof0BHOr0 M03ra, CBA3aHHOE C NpeAuKTopaMu
KOTHUTUBHOTO UCXO[a;

* KONIMYECTBO JKene3a B rOfI0BHOM MO3re yBeJU4MBa-
NOCb B CKOp/yne B CBA3U C YXYALIEHWEM [BuUraTesib-
HOM DYHKLMK;

 KOrHMTUBHbIE GYHKUMM KoppenupyloT ¢ QSM B 06-
nacTax runnokamna, yro rosoput 06 QSM Kak B03-
MOXHOM boJiee YyBCTBUTENBHOM METOAE AMArHOCTUKM
PaHHWUX U3MEHEHWI TKaHU, YeM 0DbIYHbIE U3MEPEHUS
atpoduy;




0B30PHI

« npu BA 6onee Bbicokoe 3HaueHue QSM, ocobeHHo
B MMNMoKaMne, HabnaaeTca y aMUonL-NO3UTUBHBIX
naumeHToB. Xene3o MoxeT cBA3bIBaTbCA ¢ 6eTa-amu-
NONI,0M, HaNpAIMYIO YCUIMBAs ero TOKCUYHOCTb Wi 33
CYeT MOBbILLEHHOT0 GochopuIMpoBaHUs Tay;

 un3MeHeHus QSM, cBA3aHHble C MOTOPHOMN TSKECTbIO,
HabnaanMcb NpeuMyLLECTBEHHO B NPaBoOM MojyLua-
pum [17, 19-23].

TakuMm 00pa3oM, MosyyeHHble pe3ynbTaThl MO3BOASKT
OTMETUTb Pa3/iMuHble KonebaHus YpoBHEN ene3a B M03-
re, NpocneauTb BEpPOATHbIE CBA3M CUMMTOMOB 3abonieBaHms
C 30HaMM [1eMOHMPOBaHUA, @ TaKKe OTMETUTb BO3MOMKHbIE
06LLHOCTI HO30M10T I C ONpeeNieHHbIMU CXOACTBAMU B CUM-
NTOMax W NaToreHeTMYECKUX MexaHu3Max. bbino obHapyxe-
HO, 4T0 AaHHble MPT 06bI4HO KOpPPEAMPYHOT C MHBANIMAHOCTLH
W, TaKMM 0Bpa3oM, MOTYT UCMOMb30BaTbLCA [/ MOHUTOPUHIa
nporpeccuMpoBaHmns 3abonieBaHus.

MeToapl NpUKM3HEHHOI BU3yanu3aLmm, MOryT coyeTaTb-
€A C NpMMeHeHneM natoMophonorniyecknx McciefoBaHny,
KOTOpbIE MOKa3blBaloT 06 bEKTUBHbIE MOCMEPTHbIE AaHHbIE N0
pacnpefeneHunio Xene3a B KOHKPETHBIX CTPYKTYpax Mo3ra,
a TaKKe Jpyrve MopQonornyeckne U3MeHeHus,, CBA3aHHbIe
C HelpofiereHepaLmei, ieMUeNMHU3aLmMeit, BocnaneHueM [2].
McTonoruyeckue pesynbTathl, NONYYEHHbIE PAAOM UCCnes0-
BaTeneli, NoOKasanu cnegytlLee:

* MepuBaCKyNsApHOe pacnpefefieHune Kenesa B CKopny-

ne (HeKoTOpble aBTOPLI NPEAMNOIaraloT, YTo HaKonse-
HWe Kene3a CBA3aHO C HapyLLeHWeM reMatosHueda-
nnyeckoro bapbepa, C 3KCTpaBasaLyell 3puUTPOLMTOB
Y NauMeHTOB C MapPKWHCOHU3MOM, OLHAKO 3Ty TOYKY
3peHus 0cmapuBaloT pyrue, YTBEPKAAlLLME, YTO OT-
TIOMEHWS KeNe3a BO3HUKAIOT U3-3a MUKPOULLEMUW);

+ OnepHblii Wwap sBnseTca caMbiM 60raTbiM XenesoM

0a3anbHbIM raHrmeM:;

* HaKonneHue xenesa B BasanbHbIX raHIMAX YacTuy-

HO CBA3aHO ¢ AMCHYHKLMEN NepuBacKyNIAPHOro NyTH,
KOTOpbIN, KaK U3BECTHO, ABNSIETCA aKTUBHBIM 3D deK-
TOPOM YyLaneHus 0TXOA0B;

* HabnpaeTcs CHUXEHME KOHLIEHTpaLuM HelpoMena-
HWHa B YepHoii cybcTaHumy;

 3aHAS YacTb CKOPAYMbl SBASETCA NEpBOM YaCTbio,
B KOTOpOW HabnofaeTcs yMeHbLUEHWE KONWYecTBa
A0(haMWHOBBIX PeLenTopoB, KaK 3T0 MOKasaHo C no-
MOLUbI0 SIePHOM BM3yanu3auuv MNpu CUHAPOME
NapKWMHCOHU3Ma (MpeAnonaraeTcs, YTo HaKomnneHue
Xene3a cBA3aHo C 0coboW NpefpacnoNioXeHHOCTbH
natepanbHbIX NEHTUKYNOCTPUAPHBIX apTepui K uLle-
MWW B 3a[IHeNaTepanbHoii YacTv cKopnynbl) [24, 25].

TakuMm 06pa3oM, MOXHO 3aMeTUTb, YTO [aHHbIE MaTo-
MOphONOr1YeCcKUX UCCNeA0BaHMIA TaKXKe KOPPENMPYIOT C No-
KasaTensiMu HeWpoBu3yanu3aumn. BaxHbiM sBnsetcs pac-
CMOTpeHWe cocyaucToro QakTopa Kak OJHOro W3 3BEHbEB
naToreHe3a, YTo Kak pa3 M NOATBEPKAETCA MOIyYeHHbIMU
TUCTONOTMYECKUMM [JaHHBIMU O COCTOSHUM reMaTo3HLedanu-
yeckoro bapbepa, NepuBacKyNApHbIX NPOCTPaHCTB [25].
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Takxe HeobxoaMMO YNOMsAHYTb METOAbI UCCIIeS0BaHMS,
HeobX0AMMble 15 OMPeeneHns YPOBHA BELLECTB, Y4aCTHU-
KOB MeTab0/1M3Ma KINeTKH, U CTPYKTYPHBIX 3/IEMEHTOB, aKTMB-
HbIX B HAKOMJIEHWM Kenesa.

Mpun onpepeneHHbIx napaMeTtpax MPT cnocobHa Bu3y-
anuanpoBaTb HUIPOCOMbI U MenaHWH. Beicokoe npocTpaH-
CTBEHHOE pa3peLLeHne, NONTy4eHHOE C UCMofb30BaHWeM 6o-
nee BbICOKOI HaMPSKEHHOCTU MarHUTHOTO Nos, NO3BONSET
UCCnefoBaTh TaKUe MasieHbKUE CTPYKTYPbI, KaK OTAESNbHble
HUTPOCOMbI B Kay[aNbHOM W BEHTpofiaTepanbHOM sApax
obnactu [26]. HelipoMenaHuH BhipabaTbiBaeTCs B BULE NPO-
OYKTOB 0bMeHa podamuHa. OH KOHLEHTpUpYeTCS BHYTpH
cneunduyeckux ayTodarnyeckux OpraHensl, HakannmBasch
B TEYEHUE KM3HW B COMEe A0(DAMUHEPTUYECKUX HEPOHOB
B YC [1]. CywecTByeT HerpoMenaHuH-yyBcTBuTeNbHas MPT,
KoTopas npefHasHauyeHa Ans 0OHapYXeHWs COAepIKaHus
HelipoMenaHuHa (HM) — npopykTa MeTabonmsMa podamu-
Ha, HaKOoMJ/IeHWe KOTOPOro BO3MOXHO OTCNEAMTb C MOMOLLIbH
AaHHOro MeToAa Ha T1-B3BeLLEHHbIX U306paxeHusx B Lo-
(aMUHeprMyeckux HempoHax YepHoi cybcTaHumM, Tak Ha-
3blBaeMbIX HelipOMesiaHUH-MOMOXKUTESNbHbIX J0(aMUHOBBIX
HenpoHax [71].

OCOBEHHOCTW HAKONJEHWKA
XEJIE3A W EI'0 COEAUHEHWWA TTPU BA

MeTabonuaMy xenesa B natoreHese bA otBoguTcs onpe-
LeNieHHas pofb. YacTUYHO U3BECTHbI HEKOTOPbIE MEXaHW3Mbl
yyacTus enesa B 06pa3oBaHUM amunomaa, Nporpeccupo-
BaHWUM HelipoaereHepaumu. B yacTHocTh, nyTb 0bpa3oBaHus
beTa-amunouza (AB), B KOTOPOM, KaK MOKa3bIBaOT UCCNELO-
BaHMs, ene30 UrpaeT akTUBHYI posb. bonbluas vacte APP
pacLlennseTcs HeaMUIOMAOreHHbIM MyTEM: O-CEKpeTasa,
a 3aTeM y-cekpertasa BbicBobopalT N-KoHUeBoW ¢par-
MEHT P3, 0CTaB/IAA BHYTPUKIIETOYHBIA AoMeH APP B Membpa-
He [12]. AnbTepHaTnBHO, APP MOXKeT cHayana pacLuennsrbes
B-cexpeTasoi, a 3aTeM y-ceKpeTasoli ¢ obpasoBaHueM AP
[1, 12]. MpoTeonuTuyeckas aKkTMBaLMa GOPM O-CeKpeTasbl
1 B-cekpeTtasbl MofynvpyeTcs GypuHOM, NpU 3TOM Ype3Mep-
HOE KONMYeCTBO 0OLLLEro Xesie3a CHUXAET ero aKTMBHOCT,
MOCKONbKY TpaHCKpuUnuumsa benka-depMeHTa Mogynupyetcs
KNETOYHBbIMUA KOHLEHTpaUMaAMM MeTanna, Cliefio0BaTeflb-
HO, CnocobCTBYIOT aKTMBHOCTU P-CekpeTasbl WU yCUAMBAIOT
amMunounporeHHbin nyto [1]. *eneso MoxeT MoaynupoBaTbh
npoueccuHr APP 1 nocpeAcTBOM B3aMMOAENCTBUSA ¢ benka-
MU, Y4acTBYIOLLMMM B perynsauuu ero Metabonusma [3, 10].
CnepoBatenbHo, TpaHcnauma APP MoxeT noBblILwaThCs B yC-
noBusx U30bITKA enesa, yBenuunsas Konmyectso APP, po-
CTYMHOro ANS BCTYMSIEHUS B aMWUIOMAOrEHHbIN MyTb, YeMy
CnocobcTBYeT CHWKEHME aKTMBHOCTU dypuHa [3]. Jeduuut
Tay HapyLiaeT 3KCMOPT efe3a (epponopTuHa, COXpaHsAs
APP B 3Hp0nnasMatMyeckoM peTuKkynyMe, Tak uTo oH 60nb-
e He MMEeT BO3MOXHOCTM MONacTb Ha MOBEPXHOCTb Heli-
POHOB, TAe OH MOXET CBA3bIBaTb CBOK (eppoKCUAa3HYIo
aKTUBHOCTb C hepponopTUHOM. [10BbILLIEHHbIE KOHLIEHTPALIMUH
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)Kenesa conpoBoXaatoT arperaumio AR B obnactsx, nepso-
Ha4yanbHO NopaXKeHHbIX BbA, ¥ [alOT BO3MOXKHOCTb AMarHo-
CTUKM Ha ocHoe MPT [1, 3]. PAn aBTOPOB ONMCHLIBAIOT CBA3b
)enesa u Apyrux MeTaioB B PasBUTUM AAHHOW HO30JI0MUN.
Peub npet rnaBHbIM 06pa3oM 0 Meau 1 LmMHKe. B uccnepo-
BaHMAX OTMEYAKTCA BbICOKME KOHLEHTPALMU LMHKA, Meau
W Kenesa B HepacTBOPUMbIX aMUNOMUAHbIX bNALIKaX W Heli-
podubpunnapHbIX KybKax, xapaKkTepHblx ans bA, nomumo
3Toro, BbIN0 NOKa3aHo, YTo MeAb Hapady C Xene3oM Bbl-
3blBaeT arperaumio f-amunompa M cnocobCTBYeT Helpo-
HaNbHOMY OKWCIUTENBbHOMY CTpeccy; 0bLLMiA ypoBeHb Meay
B rOJI0BHOM Mo3re CHuKeH npu bA [27]. Takoke cywiecTsyeT
MHEHUE Y4YeHbIX 0 BaxHOCTU remokcupassl (HO-1) B pas-
BUTUW HeMpoJereHepaTMBHLIX NPOLECCOB B CBA3M C HaKoM-
NEHWEM XKeNe3a: HaKom/eHue Tay B HelipodnbpunnspHbIx
KnybKax cBsi3aHo ¢ MHAayKumei HO-1, MOLLHOrO aHTUOKCK-
[aHTa, KOTOPbIi UrpaeT BaHYI0 posib B MeTabonnsMe rema,
BbICBODOO0XKJAEMOr0 U3 MOBPEXAEHHbIX MUTOXOHLpPUIA [27].
Ponb ocTanbHbIX M3BECTHBIX y4aCTHUKOB 0BMeHa xenesa
B pa3BuTuM BbA He BbisiBNeHa A0 KOHLA, 0AHAKO 0TMeYaeTcs
cnefylollee: KOHLEHTpaums TpaHcheppuHa Hxke B benoM
BeLLeCTBe pa3/iMyHbIX 0bnacTel Kopbl rOfIOBHOMO MO3ra,
a MNOTHOCTb PELENTOPOB TPaHC(HEeppUHa M ero CBA3bIBaHME
3HAUMUTESNTBHO CHVKEHBI B TUNMOKaMne, YpoBHU hepponopT-
Ha, OCHOBHOro befika-3KcnopTepa Xenesa B HelipoHax run-
MOKaMmna, 3Ha4YUTeNbHO CHKEHBI [27].

OCOBEHHOCTW HAKONNEHUA
YENE3A W Er0 COEQUHEHUNA
MPU PACCEAHHOM CKJ1IEPO3E

MoBbILEHHbIE YPOBHM Xene3a HabMoAATCs B CTPYKTY-
pax Mo3ra U npu paccesHHoM ckiepose. OTMeyaeTcs 370 BO
MHOIVX rNyB6OoKMX CTPYKTypax ceporo BelecTsa (DGM). B be-
7I0M BELLEeCTBE OT/I0XEHWUS MeTan/a 06bI4HO pacnonaralTcs
B MecTax BOCMaeHusl, KOTOpble CBA3aHbl C COCYAaMM, YTO
TaKXKe 0TMeYanocb M MpU yKa3aHHbIX Bbille HO30M0TUAX.
[pUYMHBI HAKOMEHMUS XeNe3a HesCHbI, HO MOTYT ObITb CBSA-
3aHbl C BOCMaNUTENbHBIMU MPOLIECCaMM, KOTOPblE U3MEHSIOT
NPOHMLLAEMOCTb reMaTo3HLedanmyeckoro bapbepa, TeM ca-
MbIM 103B0/1AA BoraTbiM ene3oM MakpodaraMm NpoHUKaTh
B MO3r, @ TaKe C HapyLUeHWeM roMeocTasa aKCOHallbHbIX
MOHOB W abeppaHTHOM 3KCMpeccueld rnyTamMaTHbIX peLento-
PpOB, HaTPMEBbIX KaHa0B 1 MOTEHLMaN-3aBUCUMBIX KanbLy-
€BbIX KaHasoB, YTO NPMBOAMT K HAKOMEHWK0 KanbLysA B aK-
COHax M ux aereHepaumm [28]. HekoTopble uccnepoBatenm
B [laHHOW 06N1acT1 NPUBOLAAT UHTEPECHbIE, 0AHAKO NPOTUBO-
peumBble pesynbTaThbl OLEHKW MoKasaTenei KonebaHuii co-
LepxaHus xenesa B obnactax mosra. Pesynbrathl pabot
MOKas3bIBaloT CreytoLLee:

* Y NaLMEHTOB C PaccesiHHbIM CKIIEPO30M COAepaHue
)ene3a B Tanamyce 6bi0 3HAUMTENBHO CHUXEHO, NpU
3TOM Yy NaLMEHTOB C NPOrpeccupyioLLMM paccesHHbIM
CKJIep030M COJiepaHue xenesa Obino HUe, YeM
Yy NaLMEHTOB C PELIMAMBUPYIOLLEN peMUCCHEN;
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- cofepaHue enesa yMeHblumioch B DGM y naumeH-
TOB C paccesiHHbIM CKJIEPO30M, B TO BPEMS KaK B KOHT-
POJIbHOIA FpyNMe OHO BO3pacTasno Wiu 0CTaBaoch CTa-
OUNbHBIM;

 CHUKEHWe COAepXKaHus MeTanna B Tanamyce acco-
LMMpOBaNoCh C MPOrpeccMpoBaHUeM WHBANMLHOCTM
[28, 29].

Mpy 3TOM MHOrMMMW YnycKaeTcs M3 BULY TOT (aKT, uTo
yMeHbLLEeHNEe 06beMa CTPYKTYpbI BbI3bIBAET YBESINYEHNE Ha-
bntogaeMon cpefiHen No PermoHy KOHLEHTpaLMK xene3a, 3a
UCKITIOYEHWEM CyyaeB, KOra pervoHanbHblii NoKasatenb
COAEPIKaHUA Kene3a CHUMKAeTCs MpOMOpLMOHanbHO 06b-
eMy, 1 HaobopoT. TakKe 06 3TOM He YNOMMHAETCA U B KOH-
TEKCTe PacCMOTPEHUS! BO3MOXHbIX METOJ0B AMArHOCTUKM
bonesHei MapkuHcoHa u AnbureiiMepa, a cnefoBaTesbHO,
B UCCNeA0BaHNAX HEPOLEereHepaTH BHbIX 3a001eBaHNM C UC-
nonb3oBaHueM Metofa MPT He yunTbiBanach JOMKHbIM 06-
pa3oM CTpyKTypHas aTpodus. VHTepnpetaums nonyyeHHbIX
MOBBILLEHHBIX KOHLEHTPaLWI xenesa npyu AeMUeNnH13aLmm
0CNoXHAeTcA ewle 6onbLue. 370 CBA3aHO C AMAMarHUTHBIMU
CBOWCTBAMW MMWENIMHA, MO MPUYMHE KOTOPbIX MpoLecc fe-
MUENMHU3ALMN MOXET MOBbILIATL MECTHYI0 BOCTPUMMYM-
BOCTb M, BO3MOXHO, UMUTUPOBATb MOBBILIEHHYHD KOHLEHT-
paumio uHTepecytowero Bewlectsa [30]. Tak, cogepxaHue
Xenesa sBnseTca boniee HALEXHLIM BU3YanU3MPYHOLLUM
MapKepPOM MpOrpeccMpoBaHus PacCesHHOro CKeposa, Yem
TONIBKO 00BEM MM KOHLEHTpaums xenesa, BBULY ero oT-
HOCWUTENbHOW He3aBucuMocTu oT Bo3pacta [30]. MMpu 3tom
Lpyrvie aBTOPbl OTMEYAIOT MOBLILIEHWE MeTanna B TeX e
CTPYKTYpax, KoppenvpytoLlee C NporpeccupoBaHneM 3abo-
NeBaHusl, 0[JHaKO B OCHOBHOM 6e3 yyeTa aTpoduu 0TAenoB
mo3ra [31].

BO3MOXXHbIE METO[bl TEPATNUA
C UCNOJIb30BAHUEM XEJIATOPOB
XENE3A

TepaneBTUYecKOe MCMOMb30BaHWE XeNaTOpPOB ene3a
LNs yAaneHus ero u3bbiTKa Bbi3biBaeT MHTEPEC BBULY BO3-
MOXHOr0 Mporpecca npu NpUMeHeHUM LaHHbIX NPenapaTos.
0nHaKo HEeKOTOpble y4eHble CrpaBeAsIMBO OTMEYalT: Xena-
TOP LOJKEH MPOHWKATb KaK Yepe3 KIeTo4Hble MeMbpaHsbl,
TaK ¥ Yepes reMatosHuedanmueckuii bapbep 4518 LeUcTBus
HenocpeACTBEHHO Ha 06nacTb HakomneHus xenesa 6es uc-
TOLLEHMS, CBA3aHHOr0 C TPaHC(EeppUHOM Kenesa U3 nnas-
Mbl, NP1 3TOM HEWU3BECTHA CMOCOBHOCTb laHHbIX MpenapaTos
CBA3bIBaTb METaN U3 HESIKOB 1 MOJIEKYJ, B KOTOPbIX }ENe3o
HaX0AMTCS B KOHBIOrMPOBaHHOM COCTOSIHUW (HanpuMep, Hell-
pomenanuH) [11].

B psine HabnofeHuid nokasaHa apheKTUBHOCTb XenaTupo-
BaHMsl enesa npu fieyeHnn bonesnu MapKuHCOHa Ha MBOT-
HbIX MOAENsX, CBA3bIBaHWE MpenapaToM MeTanma npueoauio
K YMEHbLUEHWI0 KOMYECTBA peaKTUBHbIX MOHOB [24]. lpuMe-
HeHve audepunpoHa y nauueHTa ¢ YMepeHHbIM NapKUHCO-
HWU3MOM, PSBOM [BUraTeNibHbIX CUMMTOMOB M HabnioaaeMoM
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npu nposegeHuu T2*-B3gelweHHon MPT Hakonnexuu xe-
ne3a B CTPYKTYpax MO3ra TaKXe OKas3aio MONIOMUTENbHbIN
abdeKT, B pesynbTaTe KOTOPOro UCCe0BaTeNM OTMETUIIM:
yepe3 6 Mec MHOr1e CUMNTOMbI YNyYLWIKUNKCh, a Yepe3 1 rog,
ynyyienme bbino 3admKcmpoBaHo B 6annax no EanHoi Wwka-
Ne oueHKn 6one3Hu MNapkuHcoHa, T2*-B3BelweHHas MPT no-
Kasana CHUXeHWe HaKoMNeHus xenesa B bunatepanbHbIX
3ybuatbix sagpax ¢ 6onee MArKMM M MO3[HUM CHIKEHMEM
B YepHoii cybcTaHLmMK, Ho 6e3 3HaUMMBIX M3MEHEHWI B Kpac-
HbIX fapax [24]. MNpeaBapuTenbHble faHHbIE MOKa3anu, YTo
LedepunpoH B fo3e 30 Mr/Kr B ieHb HE3HAUUTENIBHO Yyy-
LaeT ABuUraTesibHble CUMMTOMbI NOCe 6 Mec neyeHus, 3a-
MeJJIfeT NporpeccupoBaHue ABUraTeNIbHOW HEeA0CTaTO4HO-
CTU U CYLLECTBEHHO YyyLIaeT apuratesibHble GyHKUmIA [32].
OpHako, cyns no AaHHbIM HabnoLeHW , BO3MOXKHBI U Mo-
BouHble addeKTbI Tepanuu: NPOSBNEHUS HEATPOMEHUN UK
arpaHynouMTo3a, KoTopble ObICTPO MCYE3NM nocnie MpeKpa-
LeHusa npueMa [32].

PaHee onybnnKoBaHHbIe UCCNea0BaHUsA Tepanuu npu bA
MOKa3anu, YTo MPUEM XeaTOpPOB CYLLECTBEHHO CHU3WA CKO-
POCTb YXYALUEHWS HaBbIKOB MOBCEHEBHOW U3HW Y 48 na-
LMEHTOB, NonyyaBLMX fedeppokcaMut (125 Mr BHYTpUMBI-
LUeYHO 2 pa3a B [ieHb, 5 pa3 B Hep B TeyeHue 24 mec) [6].
B 2013 r. bbinu npeacTaBneHbl pe3ynbTathl 2-i $asbl K-
HUYECKMX MCMbITAHW/A Y4aCTBOBABLLEr0 B «CBSA3bIBaHUU»
MeTannoB — PBT2 (5,7-auxnop-2-[(aumeTunamuto)MeTun]-
8-rmapoKcuxuHonuH) y naumeHToB ¢ bA [33]. [aHHbin npe-
napat cBfA3blBaeT M30ObITOK MeAM, LUMHKA W, BO3MOXHO,
)ene3a B rOJIOBHOM M03re, B pe3ysibTaTe Yero CHUKAeTcs
KOJMYeCTBO 00pa3oBaHMs aMUNMOMOHbIX DnslleK, a TaK-
e cnocobcTByeT nepemeLLeHnio UOHOB MeTainsoB B WC-
TOLLEHHbIE KJETOYHbIE KOMMapTMeHTbl. B KiauHuueckom
“ccnefoBaHuy ¢ yyacTueM 78 naumeHToB ¢ 6onesHbto Anbu-
reinmepa 29 u3 Hux nonyvanm PBT2 B pose 250 Mr/peHb,
apyrue 20 nonyyanu 6onee Huskyto nosy PBT2 (50 Mr/aeHb),
a octaBwwuecs 29 nonydanu nnauebo [33]. Y naumeHTos,
nonyyaswwux 250 Mr/peHb, Habniopanocb 3HauMTeNbHOE
CHWXKEHWEe KOHLEeHTpauuu AP B CMMHHOMO3rOBOW MMAKO-
CTM W OTMEYanoCb HEKOTOpOe YMyYLleHWe KOrHUTUBHbBIX
byHKuMiA [33].

3AKJTIOYEHUE

Mpy paccMOTPEHUM M3BECTHLIX 0CODEHHOCTEN NnaToreHe-
3a W pacnpefeneHuns xenesa npy pasinyHbIX 3ab0eBaHUAX
CTAHOBWUTCS OYEBUAEH PAL, HEPELLEHHbIX BOMPOCOB AaHHOM
npob6nembl. HecMoTps Ha CX0XECTb MHEHWUN Pa3NMyHbIX aBTO-
POB MCCNe0BaHNiA N0 BONBLUMHCTBY BONPOCOB, CYLLECTBYOT
1 pa3Hornacus Mexay Humu. Bonpoc o cnocobHocTv ienoHu-
POBAHHOO KITETOYHOTO }Kesle3a K MHMLMALMN OKUCTTUTENbHO-
ro cTpecca B pe3ynbTaTe pa3BuUTMsA CBOOOAHO paaMKanbHOro
MexaHu3Ma B uTore peakumm QOeHTOHa, YTO [OMKHO OKOH-
unTbCA cneunduyeckoii rmbenblo KINeTkM — ¢epponTo3oM,
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BUAMMO, BCE K€ OCTAaeTCs OTKpPbITbIM. loMMMO 3TOro, Ha
CEroAHALLHMA 1eHb He10CTaTOYHO 0ToOpaXeHa CBA3b [en-
CTBMS XPOHMYECKOro BOCMaNeHWs B OpraHusMe, HeLocTaT-
Ka M n3bbITKa Apyrux MeTannoB, BUTAMUHOB, aMUHOKMCIIOT,
MHQEKLMOHHBIX areHToB W LPYrX CUCTEMHBIX MPUYMH,
BAMSAIOLLMX HA NMOKa3aTeNn 0bMeHa Jene3a Kak B opraHusMe
B LieJ/IOM, TaK M B M03re B YacTHOCTU. CTOUT yNoMsiHyTb, YTO
X0TS PoNib COCYAMCTOr0 (haKTopa O4eHb LIMPOKO obcyxpaa-
etca B (pa3BuTUM) maTonorMM (rof0BHOFO) MO3ra, 0JHaKO
Cnedytlolme B pesynbTaTte 3TOro Metabonuyeckue amspe-
TYNATOPHbIE MPOLLECCHI, CBA3aHHbIE C HapyLUeHWeM 0bMeHa
Xere3a, 0CTalTCA He 0 KOHLA U3Y4eHHbIMU. iccnepoBaHue
pacnpefieneHust MeTanna B Mo3re ¢ nomolubtlo MP-MeToauk
OEACTBUTENBHO MO3BONAET NPOCNeANTb CBA3b MEXY KO-
4eCTBOM HAKOMMBLLEr0CA }Kene3a W NposBIEHNEM CUMMTO-
MOB 3abonieBaHuit. Ye Ha AaHHOM 3Tane O0TMEYaeTCs BO3-
MOHOCTb UCMOJb30BaHNA HEMPOBM3yaNnu3aLmn Kak MeToaa
OLIeHKM NporpeccupoBaHus 3aboneBanms. OfHaKo 0TCYTCTBUE
[0CTaTO4HOro 06beMa aHanu3a COOTHOLLEHMA aTpoduu,
OEMUeNMHU3aLIMM, BOCMANEHNs K 00beMy, KOHLEHTpaLum
B KOHKPETHbIX CTPYKTYpaX JKene3a He Mo3BOJIET 40 KOHLA
00BEKTUBHO OLIeHMBaTh [LaHHble pe3ynbTathl. Ho, HecMoTps
Ha 3T0, MEPCMEKTUBHOCTb 3TUX METOJ0B SABNAETCS BCE Xe
KpaiiHe BbICOKOW. Mcnonb3oBaHue cneumduyeckon Tepanum
XenlaTopaMm NMOKasbIBaET, YTO AaHHbIA MeTo[, N0-BULMMOMY,
MOET OKa3aTbCA TaKKe 3PMEKTUBHLIM B TepanuM LaHHbIX
3aboneBaHuii. OfgHaKo OrpaHWYeHHOCTb KOMYecTBa MMelo-
LLMXCA UCCNe0BaHWUiA B 0611acTV NpenapaToB W NPUMEHEHMS!
MX B AAHHOM acreKTe MoKa He MO3BOJIAET OLEHUTb peasib-
HYI0 NMEepPCMeKTUBHOCTb, TaK KaK AaHHble CpeacTBa MoKa He
OKa3blBalOT CUCTEMHOIO JECTBUA U UX MPUMEHEHNE MOXKET
COMPOBOKAATLCA Pa3fINYHBIMU NOOOYHBIMU 3D dEKTaMK, 0CO-
OeHHO npu HeobxoaMMOCTM LUTeNbHOW Tepanuu. 3T0 Noa-
TBEPKAAET, YTO CTOMT paccMaTpuBaTh U ApYyrue BO3MOXHbIE
NoaxXoAbl K Tepanuu BBULY 3HAUUTENIbHOW PONM IKenesa
B roMeocTase.

AOMNOJIHUTENbHAA UHOOPMALUA

UcTounmk dmHaHcupoBanus. GuHaHcMpoBaHWe AaHHoOM pabo-
Tbl He MPOBOAUNOCH.

KoHdnukT uHTepecoB. ABTopbl AeKnapupylT OTCYTCTBUE
SBHbIX W MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnmKaumen HacTosLLEN cTaTby.

JITUyecKasa aKcnepTUsa. 3TMHecKas 3KCMNepTM3a He NPOBOAM-
nack, TaK KaK CTaTbsl HOCUT 0B30pHBIN XapaKTep W He COLEPIUT
KaKuX-NMbo MCCnefioBaHU C y4acTUeM JIOAeNA WM MUBOTHbIX
B KauecTBe 00BLEKTOB U3y4eHMsI.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbINA BKMaL
B MpOBefleHWe WCCNef0BaHWA M MOATOTOBKY CTaTbW, MPOYM
1 0,06pnnn GuHanbHYK Bepcuio nepen, nybnvMKaumnen.
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CobbiTue |. PasBuTHUe BOCTOUHOM MeAULIUHDI
B Poccuu B XVIII-XIX BB. Ponb yyeHbix
UMnepaTtopckou MeauKo-Xupypruyeckom

(BoeHHO-MeAMLMHCKOMU) aKageMUm
I.0. AuppeeBa, M.M. OguHak, B.H. Leiran, U.B. JIuteunenko, C.A. MamaeBa

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

lpeacTaBneHa UCTOpUS 3apOXKAEHUS TpPaAMLMOHHOM BocTouHOW Meaumumbbl B Poccum B XVIII-XIX BB. llepBbie cBeneHus
0 BOCTOYHOM MeamumHe 6bian npuHeceHbl B Poccuto B XVIII B. Bpadamu, nobbiBasLumMMu B MoHronumn u Kutae B coctase no-
CONBCKUX 3KCMEeAMUMIA. HauyanoM cMcTeMaTUyecKoro UCCNefoBaHUs BOCTOUYHbIX METOLOB JIEYEHUS! MOKHO CHMTaTb MepBble
necatunetus XIX B. bonbluas 3acnyra B 3T0M npoLiecce NpUHALIEXMUT COTPYAHUKaM Poccuiickon ayxoBHoW Muccuu B leku-
He, BbINosHsABLLEN ¢ 1715 no 1864 r. pennrnosHble, AMNNOMATMYECKUE W Hay4yHble 334a4K. HeoLeHUMbIN BKaL, B U3y4YeHue
KMTaWCKOM MeLULMHBI BHECTIM PYKOBOAMTENM PoccUACKOM ayxoBHOWM Muccum. naea IX muccun Hukuta Akosnesuy budypun
(oTew NakuHb) B coBepLLEHCTBE BNAfeN KUTANCKUM A3bIKOM, U3y4asl NepBOMCTOYHWUKU MEAMLIMHCKON NUTepaTypbl, NepeBoams
Ha PYCCKWIM A3bIK 3HaYMMble TPaKTaTbl, 00y4an KUTaCKOMY A3bIKY COTPYAHUKOB Muccuu. nasa X muccuw Masen MBaHoBuy
KaMeHCKui cocTaBUN KUTAWCKO-PYCCKMIA MeAMLIMHCKMIA COBapb, OCYLLECTBU PEOpPraHM3aLyo MACCUM, HAacTosAN Ha Heobxo-
JMMOCTU BBEJEHUS [LOKHOCTM NIeKapsa B cOCTaB COTPYAHMKOB. HaumHas ¢ 1821 r. B coctae X—XIV Muccuid Tpyamamnch Bbl-
nyckHukn Mnepatopckoii Meauko-xupypruyeckoii (BoeHHo-MeauumHcKoi) akagemum 0.11. Boruexosckui, .E. Kupunnos,
A.A. Tatapuros, C.W. basunesckuin n M.A. KopHuesckuid. OHM NpofofKuamn u3ydeHne TeOPETUYECKUX KOHLLENLMIA KUTANCKOM
MeaMLMHBI, PUIocohCKUX W KYNbTYPHBIX TPAAMLMIA, NIeXaLlmX B OCHOBE 3ApaBooXpaHeHus. Hapsagy ¢ BbinonHeHueM Bpayeb-
Ho paboTbl, OHM NO 3agaHunio MeaMUMHCKOro coBeTa Npy MUHUCTEpPCTBE MHOCTPaHHbIX AN 3aHUManuCh BONpOCaMu anuae-
MWUOJIOTUM, OPraHM3aLMK 30paBo0XpaHEHUs U npoLiecca NOAroTOBKM Bpayel B Kutae, aHanM3npoBanu BOCTOYHbIE MOAXO[b!
B AMArHOCTMKE W NiedeHumn 3aboneBaHnid, hapMakorneto, BONpOCh! MPUMEHEHWS pPacTUTENbHBIX CPEACTB, METOAbI NPOdUIaKTH-
KW 1 MOLAepKaHUs 300poBbs. HayuyHbIA Noaxo[, 3HaHUe KUTANCKOro A3bIKa, LJINTENbHOE NpebbiBaHMe B CTpaHe NO3BOMIIHN
UM BbIBECTU M3y4YeHMe BOCTOYHON MeAMLMHBI Ha KaueCTBEHHO HOBbI YPOBEHb M MO3HAKOMUTb POCCUIACKOE MeIMLMHCKOe
c006LLECTBO C KUTANCKUMM METOAAMM IEYEHUS U MPOGUNAKTUKY 3ab0NeBaHNi, BHEAPUTb B POCCUMCKYIO MPAKTUKY MrIoyKa-
NblBaHWe, NPUKUraHue, MPUMEHEHNE HOBbIX BUL0B PacTUTENbHBIX CPEACTB, 060raTUTh KONNEKLMN JIEKAPCTBEHHBIX PaCTEHUI.
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Event |. The development of oriental medicine
in Russia in the XVIII-XIX centuries.
The role of scientists of the Imperial

Medico-Surgical (Military Medical) Academy

Galina 0. Andreeva, Miroslav M. Odinak, Vasiliy N. Tsygan,

Igor’ V. Litvinenko, Svetlana A. Mamaeva
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The article presents the history of nascence traditional oriental medicine in Russia during XVIII-XIX centuries. The first informa-
tion about oriental medicine was brought to Russia in the XVIII century by doctors, who visited Mongolia and China as members
of embassy expeditions. The first decades of the XVIII century can be considered as beginning of a systematic study oriental
treatment methods. It was possible thanks to the many years efforts of the employees of the Russian ecclesiastical mission in
Beijing. This organization from 1715 to 1864 years served religious, diplomatic and scientific functions. An invaluable contribu-
tion to the study of Chinese medicine was made by the leaders of the mission. Major role belongs to Nikita Yakovlevich Bichurin
(father lakinf), archimandrite of the IX mission. He was fluent in Chinese, studied the primary sources of medical literature,
translated significant treatises into Russian, and taught Chinese to the mission staff. The head of the X mission, Pavel Ivanovich
Kamensky, compiled a Chinese-Russian medical dictionary, reorganized the mission, and insisted on the need to introduce the
position of a doctor among the staff. Starting from 1821, doctors 0.P. Voitsekhovsky, P.E. Kirillov, A.A. Tatarinov, S.I. Bazilevsky
and P.A. Kornievsky, graduates of the Imperial Medical and Surgical (Military Medical) Academy worked as physician of the
X=XIV missions. Doctors continued to study the theoretical concepts of Chinese medicine, philosophical and cultural traditions
that underlie healthcare. In addition to medical work, in accordance with the instructions of the Medical Council at the Ministry
of Foreign Affairs, they explored epidemiology, healthcare organization and the process of training doctors in China, analyzed
Eastern approaches in the diagnosis and treatment of diseases, pharmacopoeia, used of herbal remedies, methods of preven-
tion and health maintenance. The scientific approach, knowledge of the Chinese language, and a long stay in the country al-
lowed them to lay the foundations of Oriental medicine in Russian, acquaint medical community with the methods of treatment
and prevention of diseases adopted in China, introduce acupuncture, moxa, the use of new types of herbal remedies, enrich the
collections of medicinal plants.

Keywords: acupuncture; moxa; oriental medicine; traditional chinese medicine; Russian ecclesiastical mission in China;
S.I. Bazilevsky; N.Ya. Bichurin; E.V. Bretschneider; P.I. Kamensky; P.E. Kirillov; P.A. Kornievsky; P.Ya. Piasecki; A.A. Tatarinov;
0.P. Voitsekhovsky.
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NCTOPUHECKVE CCTIEIOBAHA

BBEJAEHUE

WHTepec K M3yyeHWI0 TPaAMLMOHHOW BOCTOYHOM Me-
OMUMHBI B Poccum TecHo CBf3aH C pa3BUTMEM 3KOHOMMYE-
CKWX W MOSUTUYECKUX B3aMMOOTHOLLIEHUI MEX[Y CTpaHaMy.
B XVII B. Kutan npuaepuBancsa noiMTUKN «3aKpbITbIX [Be-
peit», He UMeN OUNOMaTUYECKUX OTHOLLEHWUH ¢ PoccuicKoi
uMnepueid n ¢ apyrumu rocypapcteamu. KoHTakTbl Mexay
CTpaHamMu OCYLLLECTBASNNUCH NOCPEACTBOM NOCONLCTB, MapLu-
pyT yalle Bcero nexan u3 Poccum B Kutaii. lepsble gocto-
BepHble CBEAEHWUS! 0 BOCTOYHOW MefuLMHE B POCCMICKOM
obuiectBe nosBunauch bnarogaps BpayaM, MobbiBaBLINM
B [onHebecHon B cocTaBe MOCONBCKUX 3KCMEOUUUA U He-
MOCpeLCTBEHHO HabnofaBLUMM paboTy BOCTOUHbIX KOMMer.
Tak, B 1693 r. B Kutae nobbiBan Bpay Xpuctodop KapreHc
B KauyeCTBE YNeHa MoCosbCKOro KapaBaHa Mpeca N3bpak-
Ta, B 1716 r. — netepbyprckuii xupypr ToMac (Poma) lap-
BWMH B cocTaBe 3Kcneguumu JlopeHua JlaHra. Bpau [xoH
benn, Haxogumelwmiica B 1719 r. B leknHe ¢ NoconbCTBOM
JlbBa 3MaiinoBa, ocTaBun 3aMeTKM Ha aHITIMICKOM fi3bIKe.
OH u3yyan u onucbiBan Kutam U KUTaNUCKYl0 MeauuLmMHy
W Jaxe YLOCTOMCA YecTU ObiTb MPUHATHIM UMMepaTo-
poM [1, c. 83—-84]. B 1758 r. bbina onybnukoBaHa cTaThsl
Hen3BecTHoro aeTopa «0 MpMBMBaHUW OCMbI Y KUTaWLEB»
(Per immissionem Chinese de smallpox), B KoTopoi roso-
PUNOCb O HOBATOPCKMUX MOAX0AaAX, MCMOSb3YeMbIX MPU UH-
(eKUMOHHBIX 3aboneBaHNsAX 1 Jaxe BbiCKa3bliBanacb MbiCib
0 BO3MO}HOM NPeBOCX0ACTBE METOL0B KUTAWCKOW TpaauLy-
OHHOW MeaMUMHbI Haf, eBponenckumm [2].

MepBbiM B Poccun oduumManbHbIM coobLLeHneM, Kacas-
LUMMCA UrMoyKanbiBaHus, bbina cTaths npodeccopa U yye-
Horo cekpetapa CaHKkT-lleTepbyprckoit Mepuko-xvpypru-
yeckoi akagemuu [.A. Yapykosckoro «MrnoykanbiBatue,
Acupunctura», onybnukoBaHHas B «BoeHHO-MeaUUMHCKOM
XypHane» B 1828 r. B aton pabote [poxop AnekceeBuy
coobwan 06 ycrmewHoM NpPUMEHEHUN KWUTAWCKUX METOAO0B
NeYyeHns B OTHOLLEHUW CYCTaBHbIX Bonen U NpusbiBan Kon-
ner Ucnosb30BaTb 3TU BO3MOXHOCTU B CBOEN KIIMHUYECKOM
npakTuke [3].

PaclumMpeHuio 3HaKOMCTBa POCCUICKOrO MeLULMHCKO-
ro coobulectea ¢ MeTofamMu JIEYEHUS, NPUMEHSEMBIMU Ha
BocToke, Bo MHoroM nocnyxuna Poccuiickas fyxoBHas
muccust (PLIM) B MNeknHe — yHUKanbHas opraHu3aums, 3a-
HWUMaBLLe/cs 0AHOBPEMEHHO MUCCHOHEPCKOM, Hay4HOW W Ax-
M0MaTUYECKON [EeATENbHOCTBHO.

Hayano poccuickon npaBocnaBHOW Lepkeu B [lekuHe
BbiI0 NonoXeHo Bo BpeMeHa umnepuu LmH. B pesynbrtate
oaHoro u3 Poccuiicko-Kutalickux KOHGIMKTOB B NpUrpaHny-
HbIX TEPPUTOPUSX BLOMb pekn AMyp B paiioHe KpenocTu An-
6a3unH B 1685 r. 45 Ka3aKoB bbIM 3aXBayeHb! B NEH 1 Nepe-
Be3eHbl B [1ekuH. C paspeLLeHns KUTancKoro uMneparopa ans
HWX OTKPbLM NPaBOCNABHBIA XPaM 1 NPUrNACUIN CBALLEHHU-
Ka [4]. B 1700 r. B uHTepecax poCCUIACKOr0 rocyaapcTea Ha
OCHOBE XPUCTMAHCKOrO Xpama B abUCCMHCKOM MoceneHuw
B [MekuHe TeTp | noBenen opraHM30BaTb AYXOBHY MUCCUIO.
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V13BecTua Poccuinckon
BOEHHO-MeAVLIMHCKOM aKafeMum

B 1715r. Ha ypoBHe rnae pAgyx rocypapcte [letpa |
u Cioaub E, BTOpOro umneparopa auHactum LnH, bbina yu-
pexpeHa Poccuitckas myxoBHas muccus (POM) [5].

C cornacusa kutalickux Bnacteit PIIM Ha npoTsiKeHum
nepsbix 150 net (oo oTkpbITUS B MMekuHe B 1864 r. Poccuit-
CKOM OMMJIOMaTUYEeCKOM MMCCUM) BBINONHANA BYHKUMK He-
oduLManbHOro AMNIOMaTUYECKOr0 NpeacTaBuTenbCTBa Poc-
cuv B Kutae v uMena [BoiiHOE MOAYMHEHME: MO LiepKOBHOV
i — CuHopy, no aunnoMatuyeckoit nuHum — Konne-
TMM MHOCTPaHHbIX fen (c Hayana XIX B. — MuHucTepcTBy
MHOCTPaHHbIX Aen). CraTyc AyXOBHOTO, @ He MPaBUTENbCTBEH-
HOrO YYpeXAeHus NpupaBan MUccMu MeHee odMLManbHbIN
XapaKTep 1 cnocobCTBOBas pasBUTUKD POCCUICKO-KUTaNCKUX
OTHoLeHuni. B cocTas [lyxoBHoin Muccum Bxogmnm 10—12 ye-
noBeK: 4—8 cBALLEHHOCNYXKUTENEN M 4—b CBETCKUX CyXa-
LLMX, NPEUMYLLLECTBEHHO Y4eHMKOB (C XIX B. OHM Ha3blBanMCh
cTyaeHTamm). CocTaB UNEHOB MUCCUM MEHSNCS MPUMEPHO
OLMH pa3 B AecATb JIeT.

YuyeHuKu (CTymeHTb) MUccuM Mo nopyyeHuio A3uatckoro
AenapTamMeHTa MUHUCTEPCTBA MHOCTPaHHBIX AN M3ydanu
BOCTOYHbIE A3bIKU (KUTAWCKWI, MaHBUYXYPCKUNA U MOHIOfb-
CKWM), cobupanu cBefleHMs CaMoro pasHoro pofa: 0 Npous-
BoACTBe U criocobax obpaboTku wenka B Kutae, BegeHum
CeNbCKOro X035MCTBA, 0 3ab01eBaHUAX 1 ANUAEMUAX. YneHbl
MWUCCUM B MHTEpeCcax NpaBuTeNbCTBa NpuobpeTtanu u nepe-
coinanu B CaHkT-leTepbypr pasHoro pofa npefMeTbl: py-
KOMWUCK W PefiKue KHUTW, CeMeHa NIeKapCTBEHHbIX PacTeHun,
ONMCaHMA ANA WX pa3BefieHns W ucnonb3osakmsa . C cepe-
avnbl XVIIl B. uccnegoBaHus NpoBoAMAMCE MO NporpaMMam,
cocTaBfieHHbIM B Poccuilckoii akageMun Hayk, 6onbluoe
BHUMaHME YAEeNAnoch M3y4YeHUo TPaMLMOHHBIX KUTANCKUX
METOLL0B JIEUEHMUS..

3HaumMTeNbHbINA BKAL, B U3y4YEHWe BOCTOYHON MeLULMHBI
BHEC/IM HaYaNlbHUKM BYXOBHBIX MuUccuin Hukuta AkoBnesuy
buuypun — apxumaHaput MakuHd u Masen MBaHoBuY
KaMeHckuih — apxumangpurt [letp.

OpHMM M3 caMbIX BbIAIOLWMXCS PYKOBOAMTENEN U yye-
HbIX B MUCTOpUM Muccumn bbin Hukuta AkosneBuy buuypux
(17.08.1777-30.04.1853). OH poauncs B ceMbe [AbAKOHA
B cene TunHepbl (bbiBwee Axkyneso) LiMBunbckoro yespa
KazaHckon rybepun. B 1786—-1799 rr. yunncsa B KasaHckon
OYyX0BHOW ceMuHapun. 6 uions 1800 r. npuHan MoHalle-
CTBO C UMeHeM MakuHd, nocne yero 3aymciieH MepoMoHa-
xoM B CaHkT-lleTepbyprckyto Anekcanapo-Hesckyto naspy.
B 1807 r. Bo3BefeH B CaH apxMMaHpUTa 1 Ha3HAYeH rNaBoi
PyccKoin ayxoBHOI MUCCMM, KOTOpOIA 1 pyKoBoaun B lekunHe
B TeyeHue 14 net (1807-1821). Hukuta AxoBnesny budyput
(oTew MakuHd) B coBepLUEHCTBE 0BTAAEN KUTAWCKUM SI3bIKOM,
4TO MO3BOAMSIO eMy JlerKo 06LaThCs C KOpPEHHBbIM Hacesie-
HWeM, y3HaBaTb MECTHbIe 00bl4an M HpaBbl, UMeTb LLIMPOKUE
CBAI3W B KYNbTYPHbIX Kpyrax KUTaWCKoW CTOAMLBI, Nonyyath
LO0CTYN K NepBOMCTOYHMKAM NiuTepatypbl. [lesTenbHocTb ero

' Poccuiickas HauMoHanbHaa 6ubnuoteka (PHB). Otoen pykonu-
cent (OP). ©. 1457. On. 1. A. 105. 1. 3-3 06.
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Bbiia MHOrorpaHHa: oH UHULMMpoBan dhopMupoBaHue bubnno-
TEKM NpKU MUCCUM, U3y4an paboTbl N0 UCTOPUM, aCTPOHOMMMU,
reorpacdmm, bruonoruy, NepeBoANNT 3HaYUMble MeAULIMHCKME
TPaKTaThl Ha PYCCKWI A3bIK, 06yYan COTPYAHWUKOB MUCCUN KU-
TaNCKOMY fA3bIKY, COCTaBnAn cnoBapu. o Bo3BpaLLeHnn U3
MekuHa cnyxwmn B letepbypre B A3uaTckoM fenapTaMeHTe
MW[, 3aHMManca Hay4HON W NUTepaTypHON LeATeNbHOCTbIO0
B 06;1acTM BOCTOKOBEEHUS. EMy NpUHapnexuT Lenbliit pag
(byHAaMeHTanbHbIX TPYA0B N0 UCTOPUM, IUTEpaTYpe, reorpa-
¢um, nybnuKauwmm B 061acTv acTpOHOMMM, MeAULIMHBI. B pyKo-
MUCAX ocTanucb pabotbl «KuTalickas actportosus, uam Onu-
CaHue KuTaickux cosse3auin» (1830), «06 ocnex» (1847) [6].
B 1828 r. H.A. buuypuH 3a BKnag B BOCTOKOBeAeHME Obin
n3bpaH 4NeHOM-KOpPpecnoHLeHTOM AkapeMun Hayk no
pa3pagy nuTepaTypbl U APEBHOCTEN. ABNANCS YNEHOM rep-
MaHCKOM M (paHLLy3CKOM akageMui Hayk. [1aTb pa3 cTaHo-
BunCcA naypeatoM [eMnpoBcKon npemuu Akagemun Hayk.
Ymep B 1853 1., noxopoHeH B AnekcaHapo-Hesckon naspe [7].
Maen VMBaHoBuy KameHckui (otew MeTp) (MtoHb 1765—
17.05.1845), Hayanbhuk X PIIM, poguncs B HuxkHem Hosropo-
e B CeMbe CBALLEHHMKA. [locne okoHYaHnsa HukeropofcKoii
[LYXOBHOW CeMUHapuu 1 0byueHns B MOCKOBCKOM yHUBEPCU-
TeTe npenofasan B [letepbyprckoM BocnUTaTeNbHOM [OME.
B 1793 r. 6bin BrmoyeH B coctas VIl POM (1794-1807)
B KayecTBe y4yeHuKa. B [lekuHe 3aHuUManca u3ydveHuem
A3blKa U HPaBOB KUTaiiLeB, co3aaHueM bubnmotekn POM.
BepHyBLumch B Metepbypr, okono 12 net npocnyxun nepe-
BOAYMKOM MaHbY}KYPCKOr0 UM KWUTAWCKOro A3bIKoB mpu Bro-
poM penapTameHTe Konnermu vHocTpaHHbix gen. B 1819 r.
OH 6bl1 13bpaH YneH-KoppecnoHAeHTOM MMnepaTtopckon
AkapeMum HayK, YNeH-KOPPecnoHAEHTOM MapUKCKOro
Asnatckoro obuiectBa. bymyun KOMNEKCKUM aceccopoM,
3Has Bce AeTanm paboTsbl U BbiToBbIX Ycnosuid PIAM, nHuum-
nposan npoeefeHne pedopm muccum 1 B 1818 r. coctasun
noApobHYI MHCTPYKLMIO ANS UX ocyuiecTeieHus. Pedopmu-
pOBaHKe KOCHYNOChb BOMPOCOB YCTPOMCTBA, paboThbl M cocTaBa
muccuu. B 1819 r. 6bin nocTpuxKeH B MOHALLECTBO C UMEHEM
MeTp, 3aTeM BO3BeLEH B CaH apXWMaHApWUTa M Ha3HaueH
pykoBoguteneM X PIIM. PykoBoas Muccueid, OH 3aHMMan-
cA BHeApeHueM pedopM, nonosHeHneM 6ubnmotekn PIM,
M3y4eHWEM BOCTOYHbIX N3bIKOB. HeoLeHMMbIM BKNALOM
B M3y4eHMe BOCTOMHOM MeauMuMHbI CTano cosfaxue [aBnom
NBaHoBKYeM KaMeHCKUM Me AMLIMHCKOTO PYCCKO-KUTaWCKOro
cnoBaps, cocTosLlero 13 593 nnucToB pasHoobpasHbix MaTe-
puanoB: LUMTaT MeAMLMHCKUX COYMHEHWI, dapMaKonoruye-
CKOro CNOBaps, ONMCaHWA PacTeHWi, NNOLOB U KMBOTHbIX,
NPUMEHAEMbIX AJS NMPUroTOBNIEHUS JIEKapCTB, NepeBofoB
CTMXOB 0 MyJbcax. [1o oKoH4aHWM cnyx6el B 1831 1. oH Bep-
Hyncs B [letepbypr. 3a 3acnyru nepep OTeyecTBOM MMne-
patopoM Hukonaem | 6bin HarpawaeH opfieHoM CB. AHHbI
1-# ctenenun. B 1833 r. yaanuncsa Ha nokoi B [opoaeLKyto
®eopopoBcKyto 0butens Huxeropopckon enapxum [7].
bnaropapa ycunuam [laBna WBaHoBuya KameHckoro
HauuHasa ¢ 1821 r. (X PIM) B coctaB MUcCcMM Bblia BHJTIO-
YeHa [OMKHOCTb Bpaya. BeposTHo, 3T0 CBA3aHO C TeM, YTo
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NPOXUBaHWE BLANW OT POSUHbI B HEMPUBBIYHBIX KIUMATUYe-
CKUX M BBITOBbIX YC/IOBUSX TSIKENO CKa3blBasOCh Ha 340po-
Bbe COTPYAHMKOB — B nepuog ¢ | no IX PAM u3 94 ee uneros
34 ymepnn B Kutae [5].

Bce Bpauu, npukomaHaupoBaHHble K X-XIV PIM:
0.M. Boiiuexosckun, M.E. Kupunnos, A.A. TatapuHos,
C.N. basunesckuii u MN.A. KopHneBcKuit — 6bIan BbINYCKHU-
Kamn Menuko-xupypryeckon akagemuu, a C.M. basunes-
ckuii u MN.A. KopHueBCKuiA UMenu cTeneHb [LOKTOpa Meau-
uuHbl. Mepen noespkoii B Kutan oHM npoxogmnm obyyeHue
KUTaICKOMY f3bIKY Y BOCTOKOBE[0B, paHee paboTaBLumX B CO-
cTaBe Muccun. bonbLuyto ponb B opraH13aumm Kypcos 1 npo-
BEeAEHWUN 3aHATUI cbirpan Hukuta fkosnesud buuypuH [2].
KpoMe BbinonHeHWs HenocpeLCcTBEHHO MeOULMHCKUX 008-
3aHHOCTEWN, Kaw[blli leKapb AOMKeH Dbln 3aHMMaTbCA UC-
CneaoBaTenbCKoi U HayyHoW paboToi. Bpayam npeanu-
cbiBanocb cobupatb cBefeHMsi 06 3nNMAEMUONOrMYecKom
obcTaHoBKe 1 3abonesaeMocTu B cTonmue Kutas u obnactsx,
NpUrpaHnyHbIX ¢ Poccueid, 0 MegnKaMeHTax, NeKapCTBEHHbIX
TpaBax, TPaAMLIMOHHBIX BOCTOYHBIX MeTOAaX nedyeHns bones-
Hel, 0 cucTeMe NOArOTOBKM KUTAWMCKUX Bpayen.

Ocun (Mocud) Maenosuy Boiiuexosckuii (1793-1850)
CTan nepBbIM LUTATHBIM JIeKapeM, TPYAMBLUMMCS B COCTaBe
X Poccuiickont ayxoBHoi muccum B TekuHe (1821-1830).
OH poauncs B 1793 r. B KueBckoii rybepHun B ceMbe CBSi-
LLieHHWKa. lNepBoHadanbHoe obpasoBaHue nonyuun B Kues-
CKOM [yXOBHOW akagemuu. 3ateM noctynun B Mmnepatop-
CKyto MeMKo-XMpypryeckyto akageMuio, KOTOpYH OKOHYMIT
B 1819 r., nokasaB «OTAWYHbIE MO3HAHMA B MeLULIMHCKUX
HayKkax» [8, c. 6]. OH pobpoBonbHO mocTynuUA Ha cayxby
B Poccuitckyto myxoBHyto muccuio. lNepsole rogbl B Kutae
MOCBATUN U3YYEHUID KUTAUCKOTO U MaHbUYXYPCKOro A3bIKOB
M 3HAKOMCTBY C KMTaWCKOM MefMuuHOW. byayun nekapem
MUCCUM, BeN 0OLUMPHYID MEMLMHCKYK0 NPaKTUKy. loHavany
KUTaNCKMe Komjern 0THOCUNNCh HELOBEPUMBO W Jaxe npe-
HebpexuTeNnbHO K MeToAaM BpauyeBaHUsl, MCMOMb3yeMbIM
POCCMIACKWM BpayoM, HO YCMeXu B JleeHnn bonesHen, KoTo-
pble NEKVHCKME MeAMKU CUMTany HeKypabenbHbIMM, U3MeHU-
N1 370 OTHOLLeHKe. be3ycnoBHbi aBToputeT Ocun laBnosuy
3aB0eBaN Nocse UCLENEHNs Tsenol 6onesHu KuTanckoro
BEJIMKOIO KHSI38,, «KOTLa UCKYCHEWLLIME U3 KUTAUCKUX Mefu-
KOB, UCTOLUMB BCE CBOM MOCObMS, MPU3HANU HEUCLENIMMbIM
Heayr 04HOro U3 NpUHLEB KPOBW» [9]. 3TOT daKT Obin Bbico-
KO OLieHeH — MEKWHCKWA [ABOp Bbipaswui NpU3HaTeNbHOCTb
pyccKoMy Bpauy HeobbluHbIM paHee B CpeauHHOM rocyaap-
ctBe 0bpa3oM. «19 Hosabpsa 1829 r., B Mnepckux Hocunkax,
C NbILWHLIMA LEPEMOHUAMU, B CONPOBOXAEHUN BaXHENLLINX
CaHOBHMKOB rOCYAapcTBa U BecuncieHHOro MHOXKeCTBa Ha-
poaa, TOPIKECTBEHHO MPUHECEH Obif... MAMSATHUK B PYCCKOe
noABopbe W MOCTaB/eH B 3aNe NOCONLCKOro AoMa. 370 bbina
ToNCTas focka... B cepeamHe 1 no bokaM ee KuTanckas Haa-
nuck [9], Yan-can Mao wy K F PR («YynecHoe nckyccTso
YaH-caHa»), cpaBHuBaBLuas Ocvna laBnosuya c nereHaap-
HbIM 6eCCMEpTHBIM LieNiuTeneM YaH-caH-L3toHeM, 00yunBLIMM
BPa4eBaHMI0 OCHOBOMOJIOXHUKA MeanumHbl banb Lso [10].
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[loBepue K poccuiicKoMy Bpauy cpefu MecTHOro HaceneHus
cTano 6esrpaHnNyHbIM, «...60raTble 1 ocobeHHo befHble CTa-
nm npuberatb K HeMy 3a BpayebHbIMM mocobusmMmu Bo BCex
bonesHsax; 3HaTHedLwMe n boraTeniume AoMa CTonMUbI CAe-
Nanucb ANS HEro OTKPbIThI; BaXKHEWLLME CAHOBHUKM rocyaap-
CTBa CTanu A0POXUTb ero 3HakoMcTBoOM. KyTyxty Mun-xyn,
BTOPOW MO CTapLUMHCTBY AYXOBHbIA CAHOBHUK WUMMEpUM,
K KOTOPOMY W BAMSITENbHBLIE KHA3bS MOINW NpUBAMMKATBCS
He WHaye, KaK Ha KONeHsiX, CAEeNasncs ero UCKPeHHUM fpy-
roM, noceLan ero 3anpocTo, 6e3 BCAKUX LepeMoHuii» [9].
bnaropaps Ocuny MaBnoBuyy BeNMKWiA KHA3b MuH-Lhxyn no-
3HaKOMMACA C ApYrMW MUCCUOHEpaMM, Mombun pyccKux
1 6bin noneseH Ansa muccun B fanbHedwem [9]. 0.1, Bow-
LlexoBCKWiA Ben B [eknHe 0BLIMPHYIO BpayebHyo NpaKTuMKY,
a Bce cB0OOAHOE BpeMs NOCBALLAN COCTABMIEHUI0 KUTANUCKO-
MaHbU}KYPCKO-PYCCKOro CNoBaps. 3T0T TpyA, COCTOSBLUMMA U3
TPeX OrPOMHbIX TOMOB, OH MPOA0KMN B Poccuu, HO TaK U He
onybnukosan. Pykonuch bbina npuobpeteHa 6ubnuotekoit
KasaHckoro yHuBepcuteTa. ocnie BO3BpaLLEHUS Ha POSUHY
Ocmn Maenosuy ¢ 1832 r. cnyxun B BeAoMcTBe A3MaTCKO-
ro fenapTameHTa B 3BaHuM Bpaya. B 1844 r. onpeneneH Ha
LOKHOCTb OpAMHApHOr0 Mpodeccopa KUTAWCKOW U MaHb-
UXKYPCKOW CNOBECHOCTM Kas3aHCcKoro yHWBEpCUTETa B YMHE
KOJINEXCKOro COBETHWKA. Ha HeKoTopoe BPeMS OH OTOLLEN
0T Me[MLMHCKON NPaKTUKM, Ho, Koraa B Kasauu Havanacbh
anuaeMns xonepsl, Bo306HOBUN BpauebHylo AesTeNbHOCTb.
Ycnexu B neyeHun TsakenobosbHbIX BbiCTpo co3panu emy
TPOMKYI0 U3BECTHOCTb, KPYI MaLMEHTOB BbICTPO paclumpsn-
csl, 4To TpeboBano 6oNLLIKMX YCUITUA W KEepTB, «HEPELKO OH
nosy4an Mo HEeCKOJbKY MPUrNaLIeHWi ¢ NPOTUBOMONIOMKHbIX
KOHLL0B rOpOoZia U B rps3b U B CNIAAKOTb, MHOMAA HOYbKY, flenan
CBOM BM3UTbI NeLLKOM» [9]. CaMooTBepIKEHHOCTb M Ype3Mep-
HbIV TPy4 NoaopBanu ero 300poBbe. OH 6e3BpEMEHHO CKOH-
yancsa B Kasanu B Bo3pacte 57 eT.

Mopdupuin EBnokumosmy Kupunnos (1801-1864) — Bpau
B coctase XI P[IM (1830-1840). Mpuexan B lNekuH B BO3pacTe
29 net. Kak u 0.I1. BoliuexoBckuid, Ben 00LLIMPHYH MeANLIMH-
CKYH0 MPaKTUKY, HUKOMY He OTKasbiBas B momolm. K Hemy
obpaLLan1ch He TONIBKO COCYXUBLbI M MPUX0XKaHE, HO U Ko-
PeHHble uTenm MNeknHa 1 OKPEeCTHbIX AepeBeHb, BLICOKOMO-
CTaB/eHHbIE YWHOBHWKM W NpocToi NtoA. MepomoHax XI PLIM
ABBakyM nucan o pabote nekaps IN.E. Kupunnosa: «Emy He
[0CTaBasno YyXe HU BpeMeHu, Hu crnocoboB yA0BETBOPUTL
BCEM HYKAAIOLLMMCA B ero NoMoLuy... OH He AOPOXMA HU no-
KOEM, HU TpyLaMM, HU COBCTBEHHBIM 3KanoBaHWeM» [LmT. no:
11, c. 146). KpoMme BpauebHoii pabotsl, Mopdupuii EBLOKK-
MOBWY M3y4aN MeAULIMHCKYK JUTEPATYpY, KHUTU KUTAWMCKUX
¢dunocodoB, Ben METEOPOSIOrMYECKUe HabnaeHus, obyyan
anbasuHCKoro yyeHuKa antekapckomy feny [12]. B nucbme
B.H. BacHuHy oH TaK onmcbiBan cBon byaHu: «...npobexanu
LN MeHs ABa MecsLa, B TEUEHUE KOMX fl... Upe3 Kamable
TPy Yaca genan HabmogeHns Hag 6a[po]meTpoM 1 TepmMoMe-
TpoMm, onpegenun npetoyHo 80 Bugos pacTenu[n], [KolTopbix
He 3Han NpeX[e MHaye, Kak Noj, UMeHeM TpaBbl; 3aHUMancs
KUTa[W]CKUM SI3bIKOM, Y KOTOPOrO BbIHYAMI HECKONILKO /0B
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An8 none3Hbix 3aMmevalHuid]» [12]. M1.E. Kupunnos MHoro Bpe-
MeHM nocsAaLLan cbopy 60TaHUYECKOW KOMEKLUM HE TOSbKO
NeKapCTBEHHbIX, HO M Apyrux pacTeHuidi Kutas, nsydan Bos-
MOXHOCTW MPUMEHEHWUS! PaCTUTENbHbIX COOPOB C MeaULIMH-
CKUMM LIeNnsiMK, UCMOMb30Ban MoAYYeHHbIE 3HAHWUA Ha NpaK-
TuKe. CoBMeLLas 3anafiHblil U BOCTOYHBIA NOAX0[, B NIeYEHUM
naLMeHToB, A06MNCA 3HaunTenbHbIX ycnexos”. B 6naroaap-
HOCTb 3a JIeYeHWe CECTpa BAOBCTBYHOLLE KUTAICKOW UMNepa-
TPULbI NOAapUNa eMy KOpeHb XeHbLUeHs BbIAAOLLMXCA pa3-
MEepOB — pacTeHus, 0cobo nountaemoro B Kutae [13, c. 39].
BrocnencrBum 3toT 3k3eMnasp CTan TMNoBbiM 06pasLoM
ONs COCTaB/IEHUS MEPBOro AETaIbHOr0 Hay4yHOro OMMcaHus
weHblweHs B Poccun. Konnekuus n3 127 BuaoB nekapcTs,
npuBeseHHas uMm B [leTepbypr, copepxana B ToM uucne
92 BelLecTBa pacTUTENILHOMO NPOUCXOXAEHMA U 14 MUHepa-
OB, Ha TOT MOMEHT Heu3BecTHbIX B EBpone [15]. Ha poaunHy
OH [0CTaBWUN TaKXKe CaXKeHLbl YalHOro KyCTa U CeMeHa Yas.
Mopdmpuit EBROKMMOBIMY NOKa3an BO3MOXHOCTb pa3BefieHus
3TOW KyNbTYpbl B POCCUIMCKUX YCIO0BMSAX U bl NpU3HaH «aB-
TOPUTETHEWLLIMM CMELManicToM B BOMPOCAX BbipalLyBaHus
yas» [14, c. 3-4]. byayuu wwTab-nexkapeM npu A3naTcKoM
penaptamente, [L.E. Kupunnos crapancs BHeapuTb CBOM
MOMOXUTENbHBIA OMbIT MPUMEHEHUS BOCTOYHBIX NEKapcTB
B POCCUIACKYH KIIMHUYECKYIO NPaKTUKY, HO KOHCEPBATUBHbIE
B3rNAAbI MEAULIMHCKUX NMPOdECCOPOB, OPUEHTUPOBAHHBIX HA
€BPOMENCKYI0 MeAULIMHY, HA MHOTWE rofibl 3aTOPMO3UIN 3TOT
npouecc. Tonbko 17 okTabps 1848 r. KondpepeHums Mmnepa-
TOpCKOM MeAMKO-XMpypryecKoii akaseMmm co3fana KoMmUC-
CUI0 U MOBeNieNna «npuBe3eHHble... KupunnoBbIM KuTaiickue
NeKapCTBEHHbIE BELLECTBA NOABEPrHyTb MCMbITaHWIO». Bnm-
SHME NPUMEHEHUS KUTAUCKUX NPenapaToB U3y4yanoch B KK-
HWKe NpU IeYEHUM BOSBHBIX C CYCTaBHBIMU DONAMM, KaLLNEM,
otekamu. [NoapobHoe onucaHne 12 KAMHUYECKUX Cry4aes,
LeWCTBUS KUTANCKNX CPeAcTB, hapMaKkones NpUMeHsIEMbIX
pacTeHW, 3KCMepTHOe 3aKioyeHue Bbiio onybaukoBaHo
B «BoeHHO-MeaMuMHCKOM xypHane» B 1852 r. [15]. Komuc-
cus, B COCTaB KOTOpOW BXOAMIM aKajeMuK AnekcaHgp He-
nobuH, npodeccopa MeaH Pramukuii, Masen LUnnynuHckui,
Bnagmmup KK, apbloHKT-npodeccop Beic n wrab-nekapb
Kupunnos, «pa3bupas Kawpoe W3 UCMbITaHHbIX KUTAWCKUX
cpencTs... ybeamnach, YTO HeKOTOpble U3 HWUX OT/IMYAlOTCS
ocobeHHoto LenebHoto cunoiox» [15].

Anekcanpop Anekceesuy TatapuHoB (1817-1876) cpasy
e nocne oKoHyanus WMnepatopckon Mepaumko-xupypru-
yecKoi akagemum B letepbypre B 1840 r. Obin HasHaueH
BpayoM XIl PIM (1840-1849) n yexan B Kutait Ha pecaTb
net. B coBeplueHCTBE OBNAZieB KUTANCKUM A3bIKOM, CTal
U3yyaTb NUTepaTypy No TPaAMLMOHHOW BOCTOYHON Menp-
unHe. B 1842 r. KoHdepeHumeir Mmnepatopckon Menu-
KO-XVMPYPruyecKoi akagemun eMy Bbina AaHa MHCTPYKLMS
U3 24 MyHKTOB, KOTOpas BKJ/OYana: MojyyeHue CBeAEeHW
06 aKynyHKType, MOKCe, XVMpypruu, BapuaHTax onepauuii

% PHE. OP. ®. 1457. [. 83. [loHeceHnA B A3uaTckui aenapTaMeHT.
N.9.
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PucyHok. epBas ctpanuua pykonucy A.A. TatapuHoBa «Mrnoyka-
TNbIBaHWe U MOKCa — KaKoBbl OHW B Kutae»

W NPUMEHSIEMBIX UHCTPYMEHTAX, 0 NIEKAPCTBEHHbIX PacTEHUAX
1 ux ynotpebneHuu. Takxke HeobxoamMo bbino NpefocTaBUTh
nHdopMaLmio 06 06y4eHNM M NOATOTOBKE KUTAUCKUX Bpadeid,
cynebHon MeguumHe, MeAMKO-COLMANbHbIX Mepax MpaBu-
TENbCTBA B OTHOLUEHUM [eTeid, AYLEeBHOOONbHBIX NaLMeH-
TOB, MEPONPUATUAX MO NPeLOTBPALLEHMIO, NPeayNPeXAEHU
1 pa3suTuio 3abonesaHuin. Monopoii nexkapb A.A. TatapuHos
brnecTawe cnpaeuica ¢ NocTaBneHHoM 3agadei. B 1845 .
M BbIN HanMCaH MHOFOCTPaHWYHbIN TPYL, «MrnoyKanbiBaHue
M MOKCa — KaKkoBbl OHM B Kutae» (puc.), KoTopblid gonrue
rogbl XpaHuncs B pykonucu 1 6bin uspad B 2013 r. bnaro-
Laps YCUIUAM COTPYAHUKOB Kadeapbl HepBHbIX 6onesHei.
3a Bpems, npoBefeHHoe B [leknHe, AnekcaHap AneKceesny,
U3y4yas KUTAlCKWE MeJMLMHCKWE TpaKTaThl, Habnopas pa-
BOTY MEKUHCKMX MELMKOB, TLLATENIbHO aHanu3upys nony-
YeHHble CBEEHMS, Hanucan bonbLLoe KONMYECTBO cTaTeli 06
0COBEHHOCTAX BpayeBaHUs M OKa3aHWA MeAMLMHCKON no-
mowm B Kutae. lMocne Bo3BpalueHus B Metepbypr B 1850 r.
33 BKNaj B M3y4yeHue TPaAMLMOHHON KUTAMUCKOW Meauum-
Hbl M0 COBOKYMHOCTW CTaTel, onybimKoBaHHbIX B «Tpydax
uneHoB PoccuiicKonW OyXOBHOW MUCCUW» W B APYrUX U3fja-
Husx, A.A. TatapuHoB 6e3 3awwmTbl b YAOCTOEH CTeneHu
AoKTopa MeauumHbl. CobpaHHas uM boratas 6oTaHuyeckas
Konnekuus, cogepawiasn okono 500 MOHronbCKMX W KuTai-
CKUX pacTeHui, a Takke 452 ux usobpaxkeHus, coenaHHbIX
Mo ero 3aKasy C HaTypbl MEKUHCKUMU XyL0XHMKaMK, Obina
nepefaHa botaHnyeckoMy my3eio MMnepatopckon Meau-
KO-XMpyprudyeckon (HbiHe BoeHHO-MeAMUMHCKOW) akafe-
Mun Metepbypra. Pag HayuHbix paboT onybnukoBaH yxe
nocne ero Bo3BpalleHus u3 Kutas: «MeguuuHa v Bpauu
B Kutae» (1851), «0 coctosHun MeamumHbl B Kutae» (1852),
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«0 KpoB0OOPALLEHNM NO MOHATUAM KUTAWCKON MeLULMHbI»
(1853); «KpaTkue cBefEHNs 0 KUTAWCKOM JIEKapCTBE MEHb-
weHb» (1856), «Kutaickas MegmumHa» (1853), «Catalogus
medicameniorum Chinensium, quae Pekini comparanda et
determinanda curavit A. Tatarinow» (1857). Ero ueHHeiime
uccnesj0BaHus, KacaBLUMECs MHOTUX Pa3fenioB KUTaWCKO
MeIMLMHBl — TEOPEeTUYECKUX OCHOB, MyNbCOBOW AUarHo-
CTUKM, (hapMaKonoruu, He NOTEPAIM aKTYaNIbHOCTb U B HaLle
BpeMSi.

CrenaH WeaHoBuy basunesckuii (1822-1868), Bpau
Xl POM (1850-1858), pogunca B Hukonbckom yespne Bo-
noronckon rybepHuu. Mocne obyyenns B Bonorogckon ay-
XOBHOM ceMuHapuu noctynun B WMnepatopckylo Meguko-
XMpYPrudecKyr akafLeMuio, KOTOPYH BMOCIECTBUM OKOHUMN
c cepebpsaHon Mepanbto. bbin yyenukom H.M. luporosa.
B 1847 r. 3awmtun aucceptaumio «HapyHas nepeBsi3Ka
apTepuit» U NOAYYMN CTeneHb AOKTOpa MeauuumHbl. [lo Ha-
3HayeHuio MuHUcTepcTBa BHYTPEHHUX Aen paboTan B llekuHe
¢ ceHTs6psa 1849 r. Ina nekaps C.WU. basuneBckoro mMuccus
Obina MecToM odUUMANBHOW FOCYAAPCTBEHHON CITYXbbI,
OH MPUHAN MPUCAry Ha BepHOCTb uMnepatopy Hukonato |.
logbl, BoinaBwwme Ha nepuog XII POM, 6binm HacbiweHb
ApKUMM cobbITUAMK B uctopun Kutas: TalinuHckoe Boc-
CTaHue, BTopas onuymHas BoWHa, MepecMoTp W perynauus
B3aWMOOTHOLLEHUI C 3anagHbiMW aepaBamu. [lepemeHbl
cKasanucb M Ha cotpyaHukax Xl Pycckoit nyxoBHOW Muc-
cun B [leKuHe, BbI3BaNM MHOXKECTBO HenpusTHocTen, 6o-
nesHen u cMepTeid, B Poccuio BepHynach NMLLb MOA0BUHA
ee coCTaBa.

CrenaH WBaHoBMY YyCnewHo crpaBnsncs C NocTa.-
NeHHbIMW Nepef, HUM 3afadaMu. OH 3aHUMancs neyebHol
MPaKTUKOM, COCTaBNIEHUEM KONMEKLMIA BOCTOUHbIX PacTeHUM
U pbib, U3yyan n nepeBoAMa MeLULMHCKWE TpakTaTbl. OcTa-
BWN nocne cebs MHoro inTepatypHbIx TpyaoB. MM caenabl
nepeBobl KUTAUCKUX MEAMLIMHCKWUX KHUF, B TOM 4Yucie no
(apmakonoruu, Tepanum no «baHbLA0 raHMy», 0 BonesHsx
rnas, buorpaduyeckme 3aMeTKU 0 APEBHUX BOCTOYHBIX Me-
AvKax. A TakxKe oH onybnmkoBan Tpyabl «Pacno3HaBaHue
no nynbcy bonesHel NATU BHYTPEHHOCTENY, «AKYMYHKTYpa»,
«0OnucaHne HEKOTOPbIX KMUBOTHBIX, UCMOJb30BaHUE MX Opra-
HOB KaK MeJMKaMeHTO3HbIX», «Xonepa B [lekune B 1821,
ee nieyeHue», «bonesHu, rocnoacTaytowme B ekuHe Bo Bce
BpeMeHa roga» [17]. B 1855 r. oH u3pan 322-cTpaHuyHblii
CNPaBOYHUK KUTANCKMX Pbib Ha paHLy3CKOM fi3bIKe, K Moj-
pobHOMy omucaHWi Npunoxun bnecTsie BbIMONHEHHbIE
LBETHbIE WAMICTPaUMM pblb M paKoBUH MositockoB [16].
B 1854 . no nmpukasy umnepatopa Hukonas | 6bin npo-
n3BeleH B UMH HapBopHoro coseTHuKa (7 knacc)’. Mocne
B03BpaLLeHua B Poccuio cnyxun npu AsnatckoM penapra-
meHTe. HarpaxpaeH opneHoM CB. AHHbl 3-i cTeneHu. bbin
Ha3Hau4eH Bpa4yoM B pyccKoe nocosibcTBo B MpaHe B 1867 T.
Ymep B Terepate [7].

’ ApxuB BHelHel nonuTukM Poccuitckoi umnepum (ABIPU). ©. 161.
Cankr-Metepbypr. MnasHbii apxve 1-5. 1823. . 1. On. 4. 1. 50. /1. 117.




NCTOPUHECKVE CCTIEIOBAHA

Metp Anekceend KopHuesckuit (1833-1878) 3aHuman
JomkHocTb Bpada XIV POM B 1857-1860 rr., 3ateM npopon-
Xun paboTy npu BHOBb 06Pa30BaHHOM POCCUICKOM AUMIIO-
MaTU4ecKOM MOCOJbCTBE.

MeavumHckum cosetoM npu MULL Poccumn emy npeanmcel-
BanoCb M3yuuTb AEATENBHOCTb MOCYAAPCTBEHHBIX M YaCTHbIX
BnaroTBOpUTENbHBLIX 3aBEAEHMIA, KUTANCKYID MeLULMHCKYH
TEPMMHONOTUIO W cUCTeMy 00pa3oBaHWs Bpauew, a TakKe Co-
LManbHYI0 NOSIMTUKY, NPOBOAMMYH MaHBY}KYPCKUM NpaBUTENb-
CTBOM B cthepe MeauumHbl‘. PesynbtatoM ero Tpyaos 6bino
Bonblioe Konm4yecTBo paboT, KacaBLuMxc MeauuMHbl Kutas,
cpeau KoTopbix nepeBodbl U3 «[yH-n-6ao-u3aHb» («[paro-
LieHHOe 3epKarno BOCTOYHOM MeAMUMHbI»), «TalraHb CuHbha»
(MOMHBIA KypC KUTAWCKOro aKyllepcTsa), «MUH-U WKU-YKa»
(0 KMTaMCKMX NEKApCTBaX), @ TaKXkKe 3amucy 0 KUTaluax ¢ Me-
JMLMHCKOM TOYKM 3peHUs (OnMcaHWe aHTPOMOMETPUYECKUX AaH-
HblX 30 KUTaNLIEB), CTaTbM O HAPOLHBIX KUTANCKMX Bpayax, 0 TOM,
UTO [OMMKEH W3YUUTb KUTAMCKUIA MeauK, 0 GopMax KUTaMCKMX
peLenToB (C MPUIOXEHWEM OpUrvHaMbHOro obpasua peven-
Ta) U MPOMMCAX JIeYeHUs nepeMelxaroLLerica mmxopagku [171.
Ero cratbs «MenuumHckuid mpukas B Kutae» onybnvkoBaHa
B 1862 r., HekoTopble paboTbl OCTANMCH B PYKOMMUCHOM BUAE.

Imunmin Bacunbebuy bpetwHenaep (1833-1901), Bpau
B COCTaBe LUMIOMATUYECKOM MUcCuM B [eKuHe, poamncs
B 1833 r. B cene baHkaycrod KypnsHackon rybepHum (ceii-
yac JlatBus) B ceMbe necHuyero. B 1853-1858 rr. npowen
0byyeHne Ha MegMUMHCKOM dakynbTeTe MMnepatopckoro
[lepntckoro yHuBepcuteta (r. Tapty, 3cToHus). Mo oKoHua-
HWM YHMBEpCUTETa TPU FOfla COBEPLUEHCTBOBAN CBOM 3HAHUS
1 npuobpeTan npaKTUYecKWe HaBblkU B KIMHUKaX [Mapuxa,
bepnuHa v BeHbl. BepHyBiumce B Poccnto B 1860 r., noctynun
Ha cnyxby B MuHuctepcTBO MHOCTpPaHHbIX aen. C 1862 po
1864 r. Bbln NeKapeM Npu pyccKOM MOCONLCTBE B TerepaHe,
3a 3TOT KOPOTKMI CPOK MOMy4Mn penyTaumio creumanucra
BbICOKOr0 YPOBHS. Yepe3 HeCKONbKO feT bbin HasHayeH Bpa-
YoM aunnoMatuyeckoit Muccum B lNekune [11], roe yneyeH-
Ho pabotan B TeueHue 18 net (go 1884). OBnapmeB KUTaNCKUM
A3bIKOM, OH M3y4an UCTOpUIO, MefuLUMHY, dapMaKonoruio,
botaHuky Kutas. Ero ¢yHmameHTanbHbi Tpya «Hystory of
European Botanical Discoveries in China», ony6nnMkoBaHHbIN
Ha aHrMUCcKoM a3bike B 1898 r., nonyumn BceMupHoe npu-
3HaHwe. [lepBble ABa TOMa MOCBSALLEHbI PacTEHUAM, a Tpe-
THi ToM «Botanical Investigations into the Materia Medica
of the Ancien Chinese», Bblweawmin B 1895 r., nog, 06Lwmm
Ha3BaHWeM «Botanicun sinicum», COAepMUT cBeAeHus
0 358 nexkapcTBEHHbIX CPeACTBaX, NPUMeHsIEMbIX B ApeBHeM Ku-
Tae [18]. 3munuin Bacunbesuy nepesan CaHkT-lNeTepbypreckomy
BoTaHMYecKOMy cafly BbICOKOLEKOPATUBHLIE PacTEHMs, KO-
TOPble COXPAHWIUCh M CErOAHS: LEWLMI0 MESIKOLBETKOBYIO
(Deuzia parviflora Bunge) v ropTeHsuio, KoTopasi Bnoc/ies-
cTBMM Bblna onucaHa Kak HOBbIM BUA W Ha3BaHa ero uMe-
HeM — Hydrangea bretschneiderii Dipp [18]. 3a HeoLeHUMBbIA

* Poccuiickuit rocynapcTBeHHbIA McTopuyeckuin apxus (PTUA).
0. 1297. 0n. 135. . 48. NHcTpyKumm ana nekapa (MOJ1) MekuHcKoi Muc-
cum 1856 . /1. 3.
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BK/aL B pacTeHneBoactso B 1883 r. 3.B. bpeTwwuHelinep 6bin
n3bpaH nouyeTHbIM YneHoM CaHKT-[leTepbyprckoro MMnepa-
TOpcKoro 6oTaHnyeckoro caga. 3a 3acnyrv B CUHOMOTMN —
uneH-KoppecnoHaeHToM MpaHLy3cKon aKageMuu Hayk.
MaBen fAxosnesuy [laceuxnid coBepumn nyTelle-
ctBue B Kutaii B cocTaBe HaydyHOW W TOProBOW 3KCreauumm
B 1874-1875 rr. Bmecte ¢ Tomorpadom 3.J1. Marycos-
CKWM Moj, pYKOBOACTBOM MOJIKOBHWUKA eHepanbHoro Litaba
t0.A. CocHosckoro [10]. 3a Bpems npeboiBaHua B Kutae
M.A. Maceuknit cobpan o6LMpPHbIE CBEAEHUS Pa3fMYHOMO
XapaKTepa, NpuBe3 Ha poauHy boraTble KOMNEeKUMM MUHepa-
NOTMYECKMX M 3THorpadmueckux npegmetos. B [Metepbypre
onybnmKoBan psag, MeaULMHCKUX cTaten U Khury «0 MeauumHe
U caHUTapHbIx ycnosusx Kutas» (1876). 0coboit LIeHHOCTbIo 0T-
nn4aeTcs MoHorpadus «Kak uByT 1 nievatcs KuTaLbi» (1882),
COCTaBJIeHHas U3 CODCTBEHHbIX HAbMIOAEHWI U CBeIeHUN, B3SI-
ThbIX M3 OTYETOB EBPOMENCKMX Bpayen, pabotaslumx B Kutae.
Hapsgy ¢ uHdopmaumen 06 MHDEKUMOHHBIX M HEMH EKLM-
OHHbIX 60Ne3HsX, opraHu3aumMv BpadebHOW NOMOLLM, KHWra
BKJTIOYAET [J1aBbl, MHTEPECHBIE LUMPOKOMY KpYry uuTateneii: 0b
06bI4asx 1 TpaAMLMAX KUTaWLEB, 0 KIMMaTe 1 bnaroycTpoicTee
lNekuHa. EBponeiickoMy unTaTento coobLuaeTcs, YTo pasHuua
MEXY 3eNIEHbIM, XEeNTbIM W YepPHbIM BULAMU YaliHOTO HanMTKa
0bycnoBreHa He pasHbIMW BULAMM PaCTEHMIA Yas W YCNOBUAMU
BblpaLLuBaHms, a cnocobamu npuroToBnieHns. B paspene «bo-
nesHu. MeguumHa v Bpauu» nogpobHo onMcaHbl aHaToMMYe-
cKkue 1 du3monornieckue NpeacTaBneHus, npuHsTbie B Kutae,
TeopeTMYecKas KOHLENLMS UHb—SH, AUarHOCTUYECKUE MpUeMbl
(B TOM umncrie MynbcoBas AMAarHOCTUKA), CPeLCTBa, NpUMeEHse-
Mble KUTalLaMK B JledeHnn bonesHen. YNoMUHaeTcs, YTo aKy-
MYHKTYpa NPOBOLMTCSA NOYTU BCEMM BpavaMm U NPUMEHSAIETCS «B
neyeHwmn BcaKMx bonesHeii» [19]. [ByxTomHbIi Tpya, MNsceuKoro
«[MyTewectaue B Kutai» 6bi1 nspan B 1874-1875 rr. u nepe-
BeZleH Ha (PpaHLy3CKUA U aHrMCKUIA s3biku [10].
[lesitenbHocTb paboTaBlumx B Kutae Bpayent M yueHblX,
a TaKKe pykoBoauTeneir PocCuiicKOM AYXOBHOM MuUCCUM
B [lekuHe BHeCNa HeOLeHUMBIV BKIIaf B pa3BuTHe TPaaULIM-
OHHOV BOCTOYHOW MeuLMHBI B Poccum, Ux Hacneame msyya-
eTcs 1 cerofHA. NepeBobl LPEBHUX KUTANCKMX TPAKTaToOB Ha
PYCCKUIA A3bIK, DoraTble HoTaHUYeCKMe KOMEKLMM, ONMCaHMS
pacTeHWi, peLenTbl MPUroTOBNIEHMUS SIEKapCTBEHHbIX CPEACTB
3aN0XUM QYHAAMEHT AN U3Y4YEHWSt BOCTOYHBIX METO/0B
NeYeHUst U MPUMEHEHNS UX B POCCUICKUX YCIOBUSIX.

AOMNOJIHUTENBbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcpoBaHWe AaHHOM pabo-
Tbl He NPOBOLAMNOC.

KoHdnukT wmHTepecoB. ABTopbl AeknapupylT oTCyTCTBUE
SIBHbIX W MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnMKaLmelt HacTosLLel CTaTby.

3J1nyecKasn aKkcnepTU3a. ITUeCKast IKCMepT3a He NMPOBOANIACh.

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbINA BKNaf,
B MpOBe/ieHN1e UCCNe0BaHNSA U NOATOTOBKY CTaTby, NPOYIM U 040-
Bpunmn duHanbHyo Bepcuio nepen nybnukaume.
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