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ANroputMbl NPUMEHEHUS NPOTUBOINUJIENTUYECKUX
npenapatoB y NaLMeHTOB C NepBUYHbIMY

U MéTaCcTaTU4eCKMMHU ONyXosiAMU IroJiIOBHOIo Mo3ra
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AHHOTALMSA

B HacToslLee BpeMs BO BCEM MUpe OTMeYaeTcs pocT HOBOOOpa3oBaHMi FofIOBHOMO Mo3ra. AnuUnencus U anunenTuyecKme
MPUCTYNbI BBICTYNAT OAHUM U3 BeLyLUMX KIIMHWYECKUX NPOSIBMIEHMIA ONYyX0ei ronoBHoro Mosra. Llens uccnegoeanus —
Ha 0CHOBaHMM [LaHHbIX IMTEpPaTypbl pa3paboTaTb anropuTMbl MPUMEHEHWS NPOTUBO3NUENTUHECKMX NPENapaToB Y NaLyUeHTOB
C MePBMYHBIMM U MEeTacTaTMYeCKMMM OMyXOMSIMU FONI0BHOrO Mo3ra. [oMCcK ocyLLecTBASANCA MO KIYeBbIM CioBaM B Hasax
AaHHbix eLIBRARY, PubMed. YcTaHoBneHo, 4To npodunaktMyeckas Tepanus NpOTMBO3NWIENTMYECKUMM Npenapatamu y na-
LMEHTOB C MEPBUYHBIMA MM METAcTaTUYECKUMM OMYXOMNSMW TOMIOBHOTO MO3ra He CHUXAET PUCKU BO3HUKHOBEHMUS OCTPbIX
CMMMTOMATMYECKUX MOCNE0NepaLMoHHbIX NPUCTYMOB U Pa3BUTUS 3NWIENCUM NOCNe OnepaLmm, B CBAA3W C YeM Tepanus npo-
TMBO3NWUNENTUYECKUMM MpenapaTtaMu NPOUNaKTUYECKU He AOKHA HasHavaTbes. [10 MHEHWK 3KCMepToB, MPW NEPBUYHBIX
HOB0O0OPa30BaHMAX roNIOBHOMO MO3ra TaKas Tepanus LOoMKHA ObiTb MHULMMPOBAHA KaK MOXHO paHblue, faXe nocne 0fHo-
KpaTHOr0 HEeCnpoBOLMPOBAHHOrO 3NKUAENnTUYecKoro npuctyna. Mpu AByx u Bonee HecmpoBOLMPOBAHHBIX 3MUAENTUYECKUX
npuctynax (c uHTepBanoM bonee 24 4) 060CHOBaH AMArHO3 «3NWENCUSA» U AOMKHA NPOBOAUTLCA Tepanus NPOTMBO3MM-
NenTMYeckUMM npenapatamu. Bbibop rpynnbl 3TMX MpenapaToB OCyLLeCTBASET feyallumii Bpay MCX0Aa W3 TUMa MpucTynos,
BO3pacTa M Mona nauueHTa, ConyTcTByOWMX 3ab0N1eBaHUiA, NOTEHLMANBHOrO (hapMaKOKUHETUYECKOTO MX B3aUMOLENCTBUSA
C ApYrMMM npenapatamu (C y4eTOM BO3MOXHOM XUMWUOTEPanuM), B YaCTHOCTW crefyeT u3beraTb NPOTUBO3NUNIENTUYECKMX
MpenapaToB, MHAYLMPYILLMX MUKPOCOMasbHble hepMeHTbl neyeHu. MpefcTaBneHbl anroputMbl MPUMEHEHUS TaKUX npena-
paToB Npy pasBuTUM QOKaNbHOMO 3NMENTUYECKOro MPUCTyNa BO BPeMS OMepaTMBHOrO BMELLATeNbCTBa, Pa3BUTMM OCTPbIX
CMMMTOMATMYECKUX NPUCTYMOB W 3MUNENTUYECKOr0 CTaTyca B paHHeM MOC/eonepaLyuoHHoM nepuoge.

Kniouesble cnoBa: anroputMbl MPUMEHEHUS| MPOTMBO3NWENTUYECKUX MPEenapaTos; FIMOMbI; HECMPOBOLMPOBAaHHbIN
3NWUAENTUYECKUIA NMPUCTYM; OCTPbIE CUMMTOMATUYECKME 3MUENTUYECKUE NPUCTYMbI; NEPBUYHbIE U METAcTaTUYECKME OMYXONK;
XMMWOTEPanus; aNUNencus; aNuaenTUYeCKUiA CTaTyc.
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Antiepileptic therapy algorithms in patients

with primary and metastatic brain tumors
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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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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

3nunencus M 3NUIENTUYECKWE MPUCTYMbl ABASKOTCA
OJHWM U3 BeAYLIMX KJIMHUYECKUX NpOSBNieHUI HoBOOGpa-
30BaHUi FOJIOBHOTO MO3ra, Pa3BMBAKITCA NMPU TNMANbHBIX
M MeTacTaTMYecKMx OMyxonsx rofioBHoro mosra B 51,11
n 24,14 % cnyyaes cooTeTcTBeHHO [1]. 3nunencus y na-
LMEHTOB C HOBOODOPa30BaHMAMW TOSIOBHOrO MO3ra MOXeET
BO3HWKaTb KaK [0, TaK M MOC/e OMepaTUBHOTO JIEYEHUS.
Bo BpeMs onepaTBHOro ie4eHNUs MOTYT pa3BMBaTLCS OCTpbIE
CUMMTOMATUYeCKWe 3MUNEeNTUYECKMe NpUCTYMbl, B paH-
HeM MocneonepaLMoHHOM nepuofie — OCTpble CUMMTOMa-
TUYECKUE 3NUNENTUYECKME MPUCTYMbl W 3NUNIENTUYECKMIA
cTaryc.

BesycnoeHo, yBenuyeH1e SMTENbHOCTY 6e3peLManBHOTO
nepuozia 1 NPOLOSIKUTENBHOCTU XU3HW ABMIAETCA NPUOPUTET-
HOM 3aJ,a4el, KOTOpas PELLaeTCs COBMECTHO HEMPOXMPYProM,
HEBPOJIOrOM, OHKOJIOTOM, PafMoioroM, XUMWUOTepaneBToM
1 BpayaMmu Apyrux cneuuanbHocTen. [ocTuxeHue KOHTpoNS
Haf, ANUIenTUYeCKUMU NPUCTYNaMM TaKKe M0o3BONISET YiyY-
LUMTb KaYeCTBO XM3HU 3TOW KaTeropum nalueHToB.

Lene uccnedosarusi — Ha OCHOBaHWUW [aHHbIX, onybnm-
KOBaHHbIX B OTKPbITbIX UCTOYHMKAX, pa3paboTaTb anropUTMel
NPUMEeHEHUs NpoTMBO3NUNenTMYeckux npenapatos (M3M)
Y NMaLMEHTOB C NEPBUYHLIMU M METACTAaTUHECKUMU OMyXONsi-
MW TrO/I0BHOTO MO3ra.

MATEPUAJIbl U METOAbI

MaTepuanamMn uccnefoBaHUA CRYXKWAM CTaTbW Hayuy-
HbIX M3[aHWIA, onybnMKoBaHHbIE B 6a3ax AaHHbIX PubMed,
PubChem u eLibrary u ppyrux oTKpbITbIX pecypcax CeTv
WHTepHer.

PE3YJIbTATbI U OBCYXXAEHUE

K npo6ieMHbIM KITMHUYECKUM BOMPOCaM MOXKHO OTHECTM:
1. Lupokoe «npodmnaktuueckoe» HazHayeHue M3 naum-

eHTaM C [JIMOMaMu FOJIOBHOIO Mo3ra.

2. flBnseTca M OQHOKPATHbIA HECMPOBOLMPOBAHHbIN 3MU-
NenTUYECKUA NPUCTYN Y NaLMeHTa ¢ HoBoobpa3oBaHWEM
rOIOBHOrO MO3ra OCHOBAHMEM [ YCTaHOBKM AMarHosa
«3nunencus» U HasHaderma M3

3. fsnstotca nm gBa v 6onee HecnpoBOLMPOBAHHBIX 3MK-
NEeNTUYECKUX MPUCTYNa y NaLMeHTa ¢ HoBO0Opa3oBaHNeEM
rOIOBHOrO M03ra OCHOBAHMEM [ YCTaHOBKM JMarHo3a
«3nunencus» U HasHavenus M3M1.

MepBbi KNMHMYeCKWiA Bonpoc — Ha3sHadeHwe [13[1 ¢ npo-
punakTUyecKoi Lenbto. AHanu3 Matepuarnos, MOJyYeHHbIX
13 86 HeMpOXMPYPrYeckux LeHTPoB (16 CTpaH, 5 KOHTUHEH-
TOB), MOKa3an, 4To 63 % Bpayen 3TUX LEHTPOB NPaKTUHECKH
BO BCEX C/lydasx HasHavatoT [13[1 naumeHTaM ¢ onyxonsmu
rOIOBHOr0 M03ra NoJTyLIApHOW JTOKanu3aLmm ¢ npodunaKTu-
UECKOM LieJTbo laXKe Npu 0TCYTCTBUM NPUCTYNOB B aHaMHE3e.
MpogomkutensHocTb Tepanuu M3 coctaBnana fo 7 nHei
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B 25 % cnyyaes, 2 Hes,— B 16, 0T 2 go 6 Heg — B 21, bonee
6 Hep — B 13 % cnyyaes [2].

B cooTBETCTBUM C 0TEUECTBEHHBIMW PEKOMEHAALMSMM
«[lepBUYHbIE ONYX0/M LIEHTPASIbHOW HEPBHOM CUCTEMbI» [3]
M3M HasHavaloTCA NpU HaNMYWMM CYLOPOKHOM0 CUMHAPOMA
(B T.4. B aHaMHe3e) WM NPU3HAKOB 3NUNENTUHOPMHOIA
aKTMBHOCTU MO [aHHbIM 3nekTposHuedanorpadum (33r).
lpodunakTnueckoe npuMeHenue 301 B oTcyTcTBME 3NKnen-
TMYECKUX MPUCTYNOB B aHaMHe3e Heobs3aTenbHo [4]. Takum
06pa3oM, peLeHue o HazHadeHum M3 npuHUMaeT nevatumii
Bpau.

B cooTBeTCTBMM C KIIMHMYECKUMK pekoMeHaaumamu 06-
LwecTBa HeipooHkonoroe (Society for Neuro-Oncology, SNO)
1 EBponeickoi accoumaumm HelipooHkonoros (European Asso-
ciation of Neuro-Oncology, EANO) [5] y naumeHToB ¢ Brepsble
[VarHoCTMPOBaHHLIMU NEPBUYHBIMU UM METACTATUHECKUMU
ONYXOMAMW FOJIOBHOMO MO3ra, Y KOTOpbIX He bblno npuctyna,
K/MHWLMCTBI He LOMKHbI HasHayaTb 31 ¢ uenbio cHke-
HWA pUCKa Pa3BUTUA MPUCTYNOB (CTeMeHb [0Ka3aTenbCTBa
A, ypoBeHb pokasatenbHocTu |I-l11). B oTHoLLeHMM naumeHToB
C NePBUYHBIMU MITM METACTaTUYECKVUMM OMYXOMSMM FO/I0BHOIO
MO3ra, y KOTOpbIX He ObII0 MpUCTYNa 1 KOTOPbIM MyaHWpyeTcs
XMPYPrUYECKOE JIeYeHIe, HeJ0CTATOYHO [LOKa3aTeNbCTB, YTODb
pekoMeHoBaTb HasHayeHue M3 ¢ Lenbio CHUXKEHUS pucKa
pa3BUTMS MPUCTYNOB B MepuonepaLMoHHOM nepuofe (cTe-
neHb AoKa3artenbcTsa C, ypoBeHb pokasatensHoctu |I-Il) [5].
OnupaloTcs 3T NOMOXKEHUS Ha LeMblii AL, KITMHUYECKUX UC-
cnepoBaHuiA. B yactHocty, Ansari S.F. et al. [6] Ha pocTaTouHo
DosbLLIO rpynne naumeHToB (B uccienoBaHme Bowm 202 na-
LmeHTa 13 588 ¢ NepBMYHBIMK UMM METACTaTUYECKUMM OMYXO0-
NSIMM OJTOBHOM0 Mo3ra) ObII0 NOKa3aHo, YT YacToTa pasBUTUA
npucTynoB nocse onepaumn B 1,75 pa3 Bbille Y NaLMEHTOB,
nonyyatoLmx npodunaktnyeckyio Tepanuto M3 [6].

Takum obpa3soM, npodunakTuyeckas Tepanus M3 y na-
LMEHTOB C MEPBUYHBIMU UM METAcTaTUYECKUMU OMYXOMSMM
TO/IOBHOrO MO3ra He CHUXAEeT PUCKM BO3HUKHOBEHMS OCTPbIX
nocneonepaumnoHHbIX NPUCTYNOB M Pa3BUTUS ANUIENCUM MO-
cne onepaumn. Moatomy MN3M1 He foMKHBI HAa3HaYaTbCA Npo-
(unakTUyecku nepes, onepauusamMmu no NoBogy HoBoobpaso-
BaHWM rofioBHOr0 Mo3ra (puc. 1).

Bropas KnuHM4ecKas cutyaums — obocHoBaH nu aua-
rHO3 «3nunencusa» 1 nokasada i Tepanus N30 npu ogHo-
KpaTHOM HecnpoBOLMPOBaHHOM 3MUNENTUYECKOM MpuUCTyne
Yy NaLUMeHTOB C MEPBUYHBIMU UM METACTaTUYECKUMI OMyX0-
NAMM TONOBHOTO Mo3ra?

B coO0TBETCTBUM C MPaKTUYECKUM OMpeLeNeHneM, anu-
nencus — 3To 3aboneBaHWe rOIOBHOrO Mo3ra, OMpeaens-
eMoe B TOM YuC/e C/IefyHLWmMMM YCNOBUAMM: OLUH HECMPO-
BOLWMPOBaHHbIN (M pedNeKTopHbIN) NPUCTYN U BEPOATHOCTb
MOBTOPEHMS MPUCTYNOB, BM3Kas K obLieMy puCKy peumamBa
(> 60 %) nocne ABYX CMOHTaHHLIX MPUCTYMOB B MOCNEAYHO-
wme 10 net [/, 8]. PUcK noBTOpPEHMS HECMPOBOLMPOBAHHbIX
MPUCTYMOB MOCNe OJHOKPATHOr0 HEeCnpoBOLMPOBAHHOMO
MpUCTyna 3aBUCUT OT 3TUONIOMUM, JIEXALLEN B OCHOBE NMpu-
cTyna. [laHHble pUcKu onpegeneHbl Npu 0CTPbIX HapYLLIEHUAX
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Puc. 1. AﬂrOpVITM npuMeHeHna nan Y NauneHToB C NepBUYHbIMU NN METACTAaTUHECKUMU ONMYXOJIAMKU rONI0BHOIO Mo3ra

Ta6nuua 1. 3Kcnpeccus UMCTUH-TyTaMaTHoro nepeHocuuka (cucteMa xCT, SLC7A11) y naumeHToB ¢ Anddy3HbIMU rIMOMaMu1 FOSIOBHOTO
MO3ra C HaIMYMeM 1 OTCYTCTBUEM 3NUIENTUYECKUX NPUCTYNOB

WccnepyeMein Cratuctnyeckue Hannuve anunentuyeckux | OtcyTcTBUe anunenTuye- 3
_ _ HaueHue p
nokasarenb XapaKTepUCTUKM 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=YUTHU,
SLC7A11), % Me (LQ; UQ) 50 (45; 75) 40 (40; 50) p=0,033

[lpumeyaHue. M — cpepHee 3HaueHue, SD — CTaHAApPTHOE OTKJIOHEHWE, MiN — MMHUMAJbHOE 3HaYeHWe, MmaX — MaKCcUMasbHoe
3HaueHne, Me — MepgmaHa, LQ — HmkHWiA kBapTuib, UQ — BepxHuii kKBapTunb. CpaBHeHMe NpoBoaMnochk ¢ noMolublo Mogyns ANOVA

u U-kputepus MaHHa—YutHu.

MO3r0BOro KpoBoobpalleHns B aHaMHe3e — PUCK MOBTO-
penuns coctaenset 71,5 % (95 %, poBepuTenbHbIA MHTEp-
Ban 59,7-81,9), npu 4epenHo-Mo3roBbIX TPaBMax B aHaM-
He3e — puck nosTopeHus 46,6 % (95 %, noBepuTENbHBIN
uutepBan 30,4—66,3) [9]. MNpocneanTb pUCKM MOBTOPEHMS
3NMNenTUYECKMX NpUcTynoB B TeyeHne 10 neT y nauueHToB
C HOBOODpa30BaHMAMY FOSIOBHOTO MO3ra He NpeACcTaBnseTcs
BO3MOXHbIM, 4TO CBA33HO KaK C caMuM (HaKTOM onepaTus-
HOr0 NeYeHUs,, TaK M C OrpaHUYEHHO NPOACIIKUTENBHOCTbH
JU3HW 3TUX NaumeHToB. TakuM 06pa3oM, C y4eToM HeBO3-
MOXKHOCTM OLIEHKW BEPOSITHOCTM NOBTOPEHMS MPUCTYNOB Aua-
HO3 «3MUNIENcUsi» B 3TOM CIly4ae He MOKET BbiTb BbIHECEH
(B COOTBETCTBUM C NPAKTUYECKUM OMpeSeNieHeM 3MUencum
MexayHapoHOW NPOTUBO3NMAENTUYECKON UK.

HecMoTps Ha OTCYTCTBME OCHOBaHWiA [ AMArHOCTUKM
3NWNencum, y nauueHToB C HOBOOOPA30BaHWEM T0OSIOBHOMO
MO3ra nocne 0fHOKPaTHOro HecrpoBOLMPOBAHHOO 3nunen-
TMYeCKoro mpuctyna nokasaHa Tepanus 301, Mo MHeHuio
3KcnepToB U3 Kutaiickon HapogHon Pecnybnuku, npu ang-
Qy3HbIX rAvMomax rofoBHoro Mosra Tepanus N30 gomkHa
BbITb MHULMMPOBAHA KaK MOXHO paHbLUe nocsie HecrpoBo-
unpoBaHHoro anunentuyeckoro npuctyna [10]. Mo Hawemy
MHEHU0, Npy AMGdY3HBIX FMOMaX FofIOBHOMO Mo3ra 370
060CHOBaHO BBUAY riyTaMaTepryeckux MexaHu3MoB, fe-
XalluMx B OCHOBE Pa3BMTUA 3nuUnenTuyeckux npuctynos. llo
LaHHbIM COBCTBEHHOrO MCCefoBaHMs Obio YCTaHOBMEHO,
YTO OAHMM M3 NaTOreHeTMYECKUX MEeXaHW3MOB pa3BUTUS
3NUNENcun y NauMeHTOB C FIMOMaMK FOfIOBHOTO Mo3ra siB-
NAETCS BbICOKas IKCMPECCUS LIMCTUH-TyTaMaTHOro nepeHoc-
umKa (cucteMa xCT, SLC7A11) u, Kak cneAcTBuWe, NOBbILLEHME
BHEKJIETOYHOr0 YPOBHS riyTamarta (tabn. 1) [11].
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TpeTuit KNMHUYecKuiA Bonpoc — 060CHOBaH S AMarHos
«3nunencus» 1 noka3saxa v Tepanus N30 npu agyx n bonee
HeCrpoBOLMPOBaHHBIX 3MWENTUYECKUX NpUCTynax?

YTBepAUTENbHbIA OTBET MO AMArHo3y «3MWencusy TakkKe
BbITEKAET U3 MPAKTUYECKOrO ONpeLeNeHus Mo CleaytoLeMy
YCNOBUIO: MO KpaliHeli Mepe ABa HECMPOBOLMPOBaHHbIX (MK
pednekTopHbIX) MPUCTYNa C MHTepBanoM bonee 24 4 [7, 8].
BesycnosHo, B TakoM cnyyae Tepanus [13[1 nokasaHa.

B cOOTBETCTBUM C KMHUYECKUMM peKoMeHpaumamu [4]
B Poccun npu dokanbHbIx hopMax anunencum B pexxume
MOHOTEpanuu paspeLLeHbl K MpuMeHeHuto: beH3obapbutan,
BasibNpoeBas KUCOTa, rabaneHTuH, 3oHucamug, Kapbama-
3eMuH, KIoHa3enaM, lakocamuz, NaMoTpUILKWH, NeBeTUpa-
LieTaM, OKCKapbasenuH, MPUMUAOH, ToNMpaMart, (EeHUTOWH,
teHobapbuTan, acnukapbasenuH. YkasanHble 1311 umetot
pa3nuuHble MexaHU3Mbl LEUCTBUS, @ UMEHHO BNOKUpyHoLLMe
HaTpueBble KaHalbl, BJI0KMpYloWMe KambLyeBble KaHanbl,
akTuupytowme FTAMK-eprveckyto cucteMy, noHwxaroLwme
aKTUBHOCTb FNyTaMaTepruyeckon cuctembl. Boibop rpynnbl
npenapaTta OCYLLEeCTB/IAET Jieyallyuid Bpay MCXoas npexnae
BCEr0 M3 TMMa NPUCTYMOB, a TaKXe BO3pacTa v nofa naumeH-
Ta, COMyTCTBYIOLMX 3aboneBaHuiA, NoTeHUManbHOro hapMa-
KOKWUHETMYECKOr0 B3aUMOAENCTBUA C ApYrUMU Npenapatamu
(c y4eTOM BO3MOXKHOW XMMUOTEPANHK).

B co0TBETCTBUM C MPAKTUHECKUMM PEKOMEHAALMSMU NO
NeKapCTBEHHOMY JIeYeHWI0 MEePBUYHBIX OMYX0el LeHTpanb-
HOI HEPBHOI CUCTEMBI, KITMHUYECKUMU peKoMeHaaumamiu 06-
LecTBa HerpooHKosoroB (Society for Neuro-Oncology, SNO)
u EBponenckon accoumauuu HerpooHkonoros (European
Association of Neuro-Oncology, EANO), KiMHUYeCKUMM Npak-
TMYECKMMU PEKOMEHJALUMAMU MO0 AUArHOCTUKE W JIEYEHUIO
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Tabnuua 2. HPOD,OJ'I)KVITEJ'IbHOCTb HU3HW Y NaLMEHTOB C rAmMobnacToMamm B 3aBUCUMOCTU OT d)aKTa Tepanun Banbnpoesoﬁ KUCNOTOM

ecnenosaie | B/ ap. N3 | P e s B0 | e
oot 19113 74 4 041
o a0ns 108/57 159 14,0 063
P 24198 137 e 0.56

lMpumeuarue. BK — Banbnpoesas Kucnota.

3NUMENCKUW, CBA3AHHOW C FNMOMaMK y B3POCHbIX, CleayeT
nsberatb 301, MHAYLMPYIOLLMX MUKPOCOManbHble (epMeH-
Tbl NeYeHu (K HUM oTHocATcs beH300apbuTan, kKapbaMasenuH,
NPUMUAOH, heHUTOMH, heHobapbuTan, B MeHbLUEH CTeneHu
OKcKapbasenuH, acnukapbasenuH) [3]. 3To cBA3aHo ¢ papMa-
KOKMHETUYECKMM B3aMMOJENCTBMEM W YBENIMYEHWNEM KIIMPEH-
Ca XMMMOMpenapaToB, YTo B UTOre CHKaeT A dEKTUBHOCTb
xumuotepanuu [9, 10, 12].

B uenom psze paHHux paboT 6bino BbickasaHo Npeanosio-
JKEHME, 4TO Ha3HaYeHWs BanbMpOEBON KUCMOThI YBEMYMBAET
NPOAOIIKMTENBHOCTb XM3HW Y NALMEHTOB C rMobnacToMamu
(tabn. 2) [13-16]. MpeanonoxuUTesbHO 3TO CBSA3AHO C UHMU-
BupoBaHMeM r1CTOHAeaLLeTUA3bl BaNlbNPOEBOi KUCOTON.

OpHako, no MHenuto Happold C. et al., HasHayeHue npe-
napaToB BajibNpoeBO¥ KUCOTbI He OKa3biBaeT BAMSHME HU Ha
ANUTENbHOCTb 6e3peLn anBHOT0 NepUoAa, HU Ha NPOJOMKHU-
TeNbHOCTb XM3Hu [17]. Van der Meer P.B. et al. ytBepxaatoT,
YTO Ha3HauYeHWe BasbNPOEBON KUC/IOTbI COBMECTHO C TEMO-
30/10MUJOM COMPSIKEHO C Bonee BLICOKUM PUCKOM rema-
TONIOrMYecKkUX NobouHbIX 3hHEKTOB, a TaKKe MOBbLILLEHUEM
Maccbl Tena u TpemopoM [18]. MomuMo 3toro, NpuMeHeHue
BaIbNPOEBOI KUCNOTHI MOXKET NPUBOAMUTL K MMMOK0ArynsaLmu
BO BpeMsl OMepaTUBHOIO BMeLLATeNIbCTBa BCNEACTBUE TPOM-
boumToneHum, CHUXKEeHUs YypoBHA GUBPUHOTeHa, a TaKKe Npy
neduvumte daxtopa Koarynauum Xl [19].

lpesMeTOM MHTEpeca McCnefoBaTeNie YxKe NPOACITKM-
TENbHOE BPEMSA ABMIIETCA BO3MOXHBIA NPOTUBOOMNYXONEBbI
addekt HekoTopbix M3 npu ogHOBpEMEHHOM NpuUMeHe-
HWW CTaHAAPTHBIX CXeM XuMWoTepanuu. 1o AaHHBIM OLEHKU
npoTuBoonyxonesoro 3ddexTa Yetbipex M3 Ha KNETOYHBIX
JMHMAX, JTy4LLMIA pe3ynbTaT NoKasan nepaMnaHen no cpas-
HeHuto ¢ KapbamasenuHoM, BanbNpOEBO KUCIOTOM W feBe-
TupaueTtamoM [20].

HeobxoanMo yunTbIBaTb, YTO Y YacTW MALMEHTOB C K-
OMaMW TOJIOBHOrO Mo3ra MpoMcXoauT (opMuUpoBaHue
(hapMaKopesucTEHTHOro TeueHua anunencuu. o LaHHbIM
Correia C.E. et al., papMaKopesucTeHTHOCTb HabntogeTcs
y 22 % nauweHToB npu Hanuumn Mytaummn IDH1/2 ny 12 % na-
LMEHTOB NpM OTCYTCTBMM AaHHOM MyTaumm (IDH wildtype).
Mo pe3ynbTataM COBCTBEHHbIX WUCCELOBaHWUA YCTaHOBJIE-
HO, YTO MpuUCyTCTBME MyTauuii B reHax IDH1/2 accouuu-
POBaHO C NOKanu3auuen rMuanbHbIX onyxosiel B N06HOM
W TEMEHHOW [0NAX TOMOBHOMG MO3ra M C KJMHUYECKUMM
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MPOrHOCTUYECKMMM aKTopaMu: 6ofiee MOJIOAbLIM BO3PacTOM
Hayana 3aboneBaHus, NPUCYTCTBUEM B KIIMHUYECKON KapTu-
He 3NunenTUyeckux nNpuctynos [22]. [Ing naumeHTOB C Ha-
nnumem mytaumii IDH1/2 xapaktepHo bonee GnaronpusiTHoe
TeyeHue 3abonesaHns (6onee BbICOKUE AJIUTENBHOCTbL Oe3-
PELMAMBHOTO MEPMOAA W NPOLOIIKUTENBHOCTb KU3HM).

B cooTBeTCTBUM C 06LLENPUHATBIM MHEHWEM, MPU NMPO-
BeAEHUM NonmMTepanuu creayet kKoMobuHuposatb 311 ¢ pas-
JIMYHBIMU MeXaHWU3MaMM LeiCTBUS, YTOObI NOBLICUTL 3 heK-
TMBHOCTb U M30€aTb YBESIMYEHUS PUCKA BO3HUKHOBEHUS
HeXenaTtesibHbIX ABfeHUiA. B cBssu ¢ 6onblumMM BbibopoM
M3 npu nepexofe Ha nonuTepanuio HeOHXOLUMO Y4YUTbI-
BaTb (hapMaKOKMHETUYECKME M (hapMaKoLMHAMMYECKME 0CO-
beHHocTM HasHadaeMmblx [1311. B KauyecTBe AONONHUTENBHOO
CpefcTBa B3pOC/bIM NauMeHTaM C papMaKOpesnUCTEHTHOM
(hokanbHoi anunencueit (GoKanbHLIMU 3NUIENTUHECKUMM
NPUCTyNaMu C HapylieHneM U 6e3 HapyLieHWst CO3HaHWA,
c OunatepanbHbIMU TOHWUKO-KITOHUYECKUMU C (OKamNbHbIM
0e0loTOM) peKoMeHAayeTcs HasHayaTb bpuBapaLeTaM, Balb-
NPOEBYH KMCAOTY, rabaneHTuH, 30HUCaMMA, naKocamua, na-
MOTPUAXKMH, NeBeTUPaLIeTaM, OKCKapbasenuH, nepaMnaHen,
nperabanuH, Tonupamar [7].

CornacHo KJIMHWYECKUM peKoMeHAauusM Poccuiicko-
ro obulectBa KamMHMdecKon oHKonorum (RUSSCO) B cxemax
NeKapCTBEHHOW Tepanuu FAIMOM MOryT ObITb UCMONIb30BaHbI
TEMO30/10MUA, JIOMYCTUH, BUHKPUCTUH, NPOKapbasuH, beBa-
UM3yMab, MpUHOTEKAH, 3TOMO3WUA, LMCMNaThH, fabpadeHud,
TpaMeTuHKb, BeMypadeHnd B MOHOPEXMME W B PasfiUyHbIX
KOMBWHaLuMAX B 3aBUCMMOCTY 0T npoduns onyxomm [4].

CTaHaapTHBIM PeXKMMOM NEepBOM JINHAW Tepanuu A rIYoM
[I-1Il cteneHeit 3noKka4ecTBeHHOCTH aBNseTcs cxeMa PCV (no-
MycTiH 100 Mr/m? BHYTpb B 1-i1 A€Hb + BUHKPUCTUH 1,4 Mr/m?2
BHYTPMBEHHO B 1-/l 1 811 MM + npoKapbasuu 60-75 Mr/m?
BHYTPb B 8-21-i OHW, uMKn 6—8 Hen). CornacHo [aHHbIM
pana uccnenoBaHuii [23, 24], cxema PCV, BrovatoLLas npo-
M3BOJHbIE HUTPO30OMOYEBMHbI, ACCOLMMPYETCA C LOCTAaTOYHO
BbICOKOM BCTPEYAEMOCTbH) FeMaToNoryeckon TOKCUYHOCTH
Ha ¢oHe npuema M3M. B nybnmkaumm King P.D. et al. ot-
MeyeHa posib NpoKapba3nHa B pa3BUTHM renaToTOKCMYHOCTMH,
MOCKONbKY MpenapaT MeTabonmampyeTcs ¢ y4acTUeM B TOM
uncne MUKPOCOManbHbIX GepMeHTOB nedenn [25]. [pyron
KOMMOHEHT CXeMbl — BMHKPUCTUH — TaKXe CnocobeH Bbl-
3bIBaTb renaToTOKCUMYHOCTb, OAHAKO 3HAUNUTENBHO pexxe [26].
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CxeMoii NepBoOM IMHUM Tepanuu rOM BbICOKOW CTene-
HW 3710KAUECTBEHHOCTU AIBASIETCA TEMO30/IOMUL, B peXuMe
MoHoxumuoTepanun 150-200 mr/m? BHyTpb B 1-5-it AHK,
umkn 28 paHeii (5/23), 6-12 umknos [27]. Temo3onomug —
NpOTUBOOMNYXO/EBLIN MpenapaT anKuIupyHLLero Buaa Aek-
CTBMSA, NPOM3BOAHOe TeTpasuHa [28]. Mematonoruyeckas
TOKCMYHOCTb — 3TO CaMbli YacTbl NOBOYHLIN 3P GEKT TEMO-
30/10MULa, OTPaHWNYMBAIOLLMIA €r0 [UTENIbHOE MPUMEHEHME.
OCHOBHbIMK NMPOSBNEHUAMU MUENOCYMPECCUM Y 3TUX NaLu-
€HTOB ABNIAKOTCS TpoMboLmMTONEHUsA U HeliTponenus [29, 30].
KombuHauus ¢ BanbnpoeBoil KUC/OTOW, KOTopas SBNSETCA
MHIMOUTOpOM LmToXpoMa P450, yBenmumMBaeT rematonoru-
YECKYH TOKCUYHOCTb. TakuM 06pa3oM, COBMECTHOE MpUMeHe-
HWe TeMO30/10MULA M BasbNpoeBoi KUCNoTl TpebyeT bonee
TLLATeNbHOT0 MOHUTOPUHIA YPOBHS TPOMOOLIMTOB.

CxeMoMl, Yalle BCero UCMonb3yeMon B Tepanuu rinoM
npu NpoOLOMKEHHOM pocTe, ABAseTcA KoMbUHauua besauu-
3yMaba B fo3upoBke 10 Mr/Kr ¢ upuHoTeKaHoM 125 Mr/m?
BHYTPMBEHHO B 1-i U 15-1 gHM umkna. beBaunsymab —
MOHOKJIOHaNbHOe aHTUTEN0 NMPOTMB COCYAMCTOT0 3HAOTE-
nmanbHoro dakTtopa pocta (anti-VEGF), nokasbiBaeT xopo-
Me pesynbTaTbl B Tepanuu NPOAOIKEHHOTO POCTa FMOM
1 noctnyyeBoro oteka [31]. CambiMM YacTbiMK MOBOYHBIMM
addektamu beBaumsymMaba senstoTcs 0bLias cnabocTb, npo-
TEMHYPUA U CKIIOHHOCTb K apTepuanbHomn runepteHsnu [32].
He oTMmeuaeTcs Hanuuus nekapcTBEHHOro B3aUMOJENCTBUS
Mexny besaumsymaboMm u T30, sBAAIOWMMUCA UHOYKTO-
paMM MUKpOcOManbHbIX epMeHToB neyenn [33]. C opyroii
CTOPOHbI, BTOPOM KOMMOHEHT 3TOr0 NPOTOKOSIa — WMpUHOTe-
KaH — 0YeHb YYBCTBUTENEH K U3MEHEHUsM MeTabonn3ma.
lNapannenbHoe npuMeHeHue 3H3UM-UHAYUMpYOWMX (30
HeraTMBHO CKa3blBaeTcs Ha (hapMaKOKMHETUKE WMPUHOTEKa-
Ha, NPMBOASA K 3HAYUTENIBHOMY CHKEHMIO 3QhEKTUBHOCTU
Tepanuu UM yCumnBas ero TOKCUYHOCTb [34, 35].

Pexke npuMeHsieTcs cxeMa C WUCMONb30BaHWEM WHIU-
outopoB BRAF n MEK — pnabpadeHunb + TpamMeTuHnb mnm
BeMypadeHnb + TpamMeTHub. BemypadeHnd n pabpadennd
meTabonuampytotca nocpenctsoM CYP3A4, a 3HauwT, Ha mx
(apMaKOKMHETUKY OyayT BNATL UHLYKTOPbI MU MHMUOMTO-
Ppbl MUKPOCOMabHbIX GpepMeHTOB neyenu [36]. B cBA3u ¢ Tem
YTO 3Ta CXeMa NPUMEHSETCA TONBKO Y NaLMEeHTOB C rMoMamu
C BbIfBNEHHOM MyTaumeit BRAF V600, Ha cerofHALWHWiA AeHb
ony6MKOBaHO HeJ0CTAaTOYHO aHHbIX 06 UX NeKapCTBEHHOM
B3aUMOJENCTBUM, NOATBEPIKAEHHOM KITMHUYECKVM UCCNef0-
BaHUAMM.

TakuM 0bpa3oM, npu HazHauveHum M13M1 HeobxoanMo yun-
ThIBaTb UX QapMaKOAMHAMUYECKOE U (hapMaKOKUHETUYECKOE
B3aMMOJENCTBME C XMMMOTEPANEBTUYECKUMU NpenapaTamu.

AnroputMbl npumenenns M3 B HenpooHKonornye-
CKOM MPaKTUKe MMEKT 0COBEHHOCTM MpW pasBUTUW OCTPbIX
CUMNTOMATUYECKUX 3NUIENTUYECKUX MPUCTYNOB BO BpeMs
onepaumm, 0CTPOro CUMMTOMATUYECKOr0 3MUAENTUYECKOro
npucTyna B paHHeM Noc/ieonepaLMoHHOM NMepuoje, a Takke
3NUENTUYECKOTO CTaTyca B paHHEM MoC/eonepaunoHHOM
nepuoge.
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lpsMas KopKoBas CTUMyNAUMS BO BpeMs onepauuu
C Lenblo onpeaeneHns (QYHKUMOHANbHO 3HAYMMbIX 30H
rOfI0BHOr0 MO3ra HerocpefCcTBEHHO BO BpeMs onepaTtus-
HOrO JleYeHUs MOXKET MpUBOAMTb K Pa3BUTUIO (OKanb-
HbIX 3MUNENTUYECKUX MPUCTYMOB, MX 4YacToTa COCTaBnseT
3,2-15,5 %. QakTopammu pucKa ABNAITCA MONOLON BO3-
pacT, oKanu3auus onyxonu B NOOHOW [0Ne rOSI0BHOrO
Mo3ra (4OMNoHUTENbHOM MOTOPHOW 06NacTH), HannuKe Npu-
CTynoB [0 onepaTtuBHOro nedenus, nonutepanus M3M, Ha-
nmuve IDHT-myTaumn. enatenbHo Mcnonb30BaTb MHTpa-
OMepaLMOHHbIN HepodU3NIOTNYeCcKUii MOHUTOPUHT (33T)
Ons bonee paHHero BbISIBIEHUS Hayana 3MUNENTUYECKOro
npucTyna.

Anroput™ peincTeuiA npy pasBuTUM OKaNbLHOro anunen-
TMYECKOr0 MPUCTYNa: HEMpOXUPYProM AOMKHA ObiTb Mpe-
KpalleHa 3M1eKTPOCTUMYNALMS, TaKXKe OH LOJIKEH OpOLLaTh
KOpY rO/I0BHOr0 Mo3ra XoJI0AHbIM pacTBOPOM PuHrepa wim
¢u3nonornyecknM pacTBopoMm (cTeneHb AoKasaTenbcTsa B,
ypoBeHb AokasatensHoctu lIb), ecam mpuctyn noeTopseT-
CSl, UCMONb3YKTCA UHBEKLUMOHHbIE hopMbl BeH3oanasenu-
Hos [10].

Ecnm npuctynbl passuBatoTcs B TedeHue 7 [HeW nocne
onepaLmuu, TO OHW SBNSIOTCA OCTPbIMU CUMMTOMATUYECKUMM
3NUNENTUYECKUMU NPUCTYNaMM (CUHOHUM — «PaHHWe no-
CrieonepawuyMoHHble NpUCTYnbi»). JuarHocTuyeckue Meponpu-
ATUSA: 3NEKTPOKapAMorpadms, obLUMN KITMHUYECKUI aHanu3
KpOBM M MouYM, BMOXMMMUECKMIA aHanM3 KpoBu (IIIHOKO3a,
OLEHKA (QYHKLUMW MeYeHW M MOYeK), UCCNefoBaHNe YPOBHS
3/1EKTPOIUTOB, KOMMbIOTEPHAS WM MarHUTHO-pPe30HaHCHas
TOMOrpadus rofloBHOr0 MO3ra C LESbo MUCKIIOYEHUS BHY-
TPUYEPENHOTO KPOBOM3MUSHUSA W ULLEMUYECKOTO UHCYNbTA,
J3r-monuTopuHr. KynupoBaHue mpucTyna ocyLuecTBiseTcs
Ha3HayYeHWeM MHBEKLMOHHBIX hopM BeH30AMasenrHoB nnbo
Apyrvx BHYTpuBeHHbIX GopM M13[1 (BanbnpoeBas KMCNOTa, Je-
BeTWpaLeTaM, lakocamup). B HacTosLLee BpeMs oTcyTCTBYIOT
K/IMHUYECKMe WUCCefl0BaHNSA, Onpefensiole npoaosKu-
TenbHocTb Tepanuu 131 nocne ocTporo CUMNTOMATUYECKOTO
3NUNENTUYECKOr0 NPUCTYNa B paHHEM MOCNeonepaLoHHOM
nepuoje y NaumeHToB C ManbHbIMKA U MeTacTaTUYeCKUMK
OMyXONIIMM FOJIOBHOTO Mo3ra. TeM He MeHee B 3TOM Cily4ae
B COOTBETCTBUM C KITMHUYECKUMM NPAKTUHECKUMU PEKOMEH-
[aUMAMKM 10 OMarHOCTUKE M JIEYEHMI0 ANUNENCcuM, CBA3aH-
HOM ¢ rnoMamu y B3pocnbix [10], a TakKe pekoMeHAaLMAMM
Koperickoro obuiectsa HelpooHKosoros (Korean Society for
Neuro-Oncology (KSNO)) [37] Tepanusi N3M1 nonxHa npoBo-
[VTbCA B TEYeHUe 3 Mec.

Hanbonee rpo3HbIM COCTOSHUEM SIBNSETCA PasBUTUE
CMMMTOMAaTUYECKOr0 3MWUMENTUYECKOr0 CTaTyca B PaHHEM
nocneonepauuoHHoM nepuoge [38]. Mo cemmonorum oH Mo-
KeT npoTeKaTb ¢ npeobnagaHneM [BuraTefibHbIX CUMMTO-
MOB (TOHMKO-KJTOHWUYECKUIHA, MMOKIIOHUYECKUI, QOKaNbHBIN
MOTOpHbIA W Ap.) 1 be3 npeobnagaHus ABUraTeNlbHbIX CUM-
TOMOB (6ecCyiopOXHbIN INUNENTUYECKUiA cTaTyc). B Haleil
KJIMHWYECKO NPaKTUKe Haubonee 4acTo BCTPeYasncs cuMmn-
TOMaTMYECKUI 3MUNENTUYECKUIA CTaTyC C npeobnapaHueM
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Pa3BuTie anunentmyeckoro
MpucTyna Bo BpeMsl onepaLmm

BobinonHeHue 33 MOHUTOPMH-
ra B0 BpeMs 0nepaTvBHOMO
BMeLuaTenbCTBa. Henpoxvpyprom
[OJIKHA bbITb MpeKpaLLeHa
cTumynsuns. OpoLuenme Kopbl
FOI0BHOMO M03Ta X0/I0AHbIM
pacTBopoM

HaszHauenune N3N

Het

Tom 42, N° 4, 2023

Pa3suTue ocTporo cumnToMa-
TUYECKOTO 3MMIENTUYECKOTO
MPUCTYNa B paHHeM nocrnieonepa-
LIMOHHOM Nepuoge

KynupoBaHue npuctyna HasHaueHMeM MHBEKLIMOHHBIX
dopM beH3oauasenvHoB M60 BHYTPMBEHHBIX HOPM

1311 (Banbnpoesas KUCNOTa, NeBETUpaLIETaM, Jlako-
camup). [lnarHoctyeckue meponpuaus: KT, obLumii
KNMHUYECKUA aHaNM3 KPOBM M MOYM, UCCTIE10BaHNE
YPOBHS Caxapa KpoBy, GUOXMMIUYECKUA aHaNu3 KPoBM
C LIe/Ib0 OLIEHKM (YHKLMW MEYeHN W MoYeK, UCCredo-
BaHue yposHs anekTponuToB, KT unu MPT ronosHoro
MO3ra C LIefbI0 UCKIKOYEHNs BHYTPUYEPENHOrO KpOBO-
n3nnaHns uan OHMK, 33 MoHMTOpUHT

[la (B Teyenme 3 Mec)

V138ecTua Poccuiickonm
BOEHHO-MeMLHCKOM aKaaemMin

Pa3BuTie cumnToMaTiyecKo-
ro 3MWNENTUYECKOTO CTaTyCa
B PaHHEM Noc/eonepaLyoHHOM
nepuoae

[varHocTnyeckue MeponpusTus
1 NieYeHue MUNEeNTUYECKOro
CTaryca B COOTBETCTBAM
¢ KnuHnyeckvmmn pexoMeHaa-
LmMaMM 3nunencus 1 anunen-
TUYECKWUN CTaTyC Y B3POCIbIX
u peteid, 2022. MposeaeHue
HelipoBu3yanu3aumum (MPT ronos-
Horo Mo3ra, KT ronoBbl) cTporo
peKOMeH0BaHo

Puc. 2. AnroputM peiictBuii U HasHadeHus [13[1 y naumeHToB C NePBMYHBIMM MAM METacTaTUYeCKMMKU OMyXOMIIMM FOIOBHOMO Mo3ra
MpY PasBUTUM 3NUNENTUYECKOrO MPUCTYNA UM MUNENTUYECKOro cTaTyca

[BuWraTeslbHbIX CUMMNTOMOB B BUAE NEpPUOPanbHOr0 MUOKIO-
Hyca. ANropUT™ AMarHOCTUKM U JIeYeHWS COOTBETCTBYET Kiu-
HWYECKUM PEKOMEeH[ALUMAM «3MUNencus U IMUNenTUYECKUI
CcTaTyc Yy B3pOC/bix 1 geten» [7].
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Jytowme anroputMbl HasHauenus M3 y naumenTtoB ¢ nmep-
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npeacTaBneHHble Ha puc. 1, 2.
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TakuM 06pa3oM, y NaLMEHTOB C NePBUYHBIMM U MeTacTa-
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CKOM mpucTyne — Heobxoammo HasHadeHue M3T7;
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3¢ HEKTMBHOCTM NeyeHUs. Ha 0CHOBaHUM HAKOMMIEHHOTO OMbITa OKa3aHWs MOMOLLM NaLMEHTaM C HEBPONaTUYECKUM H60oNeBbIM
CMHAPOMOM TPaBMaTUYECKOro reHe3a COTPYAHMKAMU KIMHUKKM HepBHbIX bonesHen uM. M.A. AcTauatypoBa BoeHHo-mMeam-
LIMHCKOW aKazfieMumn pa3paboTaH MeTof, OLEHKU BbIPaXKEHHOCTU U MOHUTOPUHTa 3QOEKTUBHOCTU NeYEHNS HEBPONATUYECKOTO
bonesoro cuHapoma. MeToA 0CHOBaH Ha ayTOMOHUTOPUHIE MaLMEHTOM CBOMX 60MIEBLIX OLLYLLIEHWN B TEYEHWE CYTOK C Nocse-
[0BaTeNbHOM (MKCaLMeld YCpeaHEHHOro CpeaHe4acoBoro NoKasaTens BbIPaXEHHOCTW WUCMbiTbiBaeMoii 6o no 11-6annb-
HOW LUMQPOBOI PEMTUHIOBON LUKane, a TakKe yKasaHWeM MpOAOIKMTENBHOCTM U KayecTBa CHA B CYTOYHOM rpaduyeckoM
AHEBHUKe D60nn. Bpay oueHMBaeT cpefHEeCYTOYHbIA U CyMMapHbIii CYTOYHbIV MOKa3aTesu 60nM, a TakKe mapameTpbl CHa.
Pa3paboTaHHbIii MeToA, 06/1afaeT BbICOKMMM HarNIAAHOCTbIO M BOCNPOM3BOAMMOCTbIO, anpobupoBaH, BHePeH U NPUMEHSIETCS
B BoeHHO-MeMLIMHCKOM aKageMun Npy fIEYEHUM NALMEHTOB C HEBPOMATUYECKUM DOMEBLIM CUHPOMOM.

KnioyeBble cnoBa: KauyeCcTBO CHa; HEBPOMATUYECKU BOMEBO CUHLAPOM; CPeAHECYTOYHBIN NOKa3aTesb 60/11; CyMMapHbIn
CYTOYHbIV NoKa3aTesib 60/M; CYTOUHBINM rpaguyeckuin AHEBHUK 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.
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AKTYAJIbHOCTb

06beKTMBM3aLMA MPeAbABSEMbIX MaLMEHTOM Kanob
ABNAETCSA BaKHEWLLEN COCTaBNSAIOLEN YCMELHOro neyeHuns
noboro TMna 6oneBoro CUHLPOMA, O[HAKO K HacToALLEMY
BpPEMeHU He pa3paboTaHO YHMBEPCANbHOTO MeTofa Konu-
YECTBEHHOM OLIEHKW MHTEHCMBHOCTM Bonu. [peanoeHHble
MHCTPYMEHTasIbHbIE METOfbl OLEHKM 60neBOro CUHAPOMa,
TaKMe Kak NpUMEHEeHWe ajbroMeTpa (anresumeTpa) U nan-
NeCcTe31oMeTpUs, He MONYYMITN LIMPOKOr0 pacnpocTpaHeHus
B K/IMHWYECKOI MPAKTUKE W UCMOMb3YHOTCA B 0CHOBHOM B Ha-
YUHbIX Lensix. B HacTosee BpeMs MeAMUMHCKMUM cooblie-
cTBOM npennoxeHo 6onee 100 wKan, oNPOCHUKOB U creum-
anbHbIX TECTOB 1A IUArHOCTUKM PasfinyHbIX TUMOB HoneBbIX
CMHLPOMOB, Ka4eCTBEHHOMW M KONIMYECTBEHHOW OLIEHKM 6o
C Y4ETOM WHAMBULYANbHBIX XapaKTepUCTUK (Bo3pacTa, ypoB-
HSl CO3HAHMs, BULA COMATWYECKON maToniioruv W T. A.) na-
LIMEHTOB, OLIEHKM KayecTBa MX XW3HW. OCHOBOM yKa3aHHbIX
METOAMK SBNSETCA aHKeTWpOBaHWe MauneHToB nmbo 3a-
MOJIHEHWE BPaYOM CTaHAAPTU3MPOBAHHbBIX OMPOCHUKOB, YTO
BO BCEX CNyyasX CBA3aHO C CYOBEKTUBHOCTBIO M3NOXEHUS
MaLMEeHTOM CBOWX Xanob, a TaKe BOCNPUATUA U UHTepMpe-
Tauum 3TUX Xanob BpayoM. NHamBMaoyanbHble 0COBEHHOCTU
3MOLMOHANBHOr0 BoOCNpUATUA 60K, CyTOYHas BapuaTuB-
HOCTb TeYeHWs 6051eBOr0 CUHAPOMA, NMPUEM JIEKAPCTBEHHBIX
npenapatoB, CONYTCTBYIOLLAA NaToNOrKs, HapyLUeHWe CHa,
MCUXOI0TMYECKOe COCTOSHWE, KOTHWUTMBHbIE HApyLUEHUS
W T. O. BIMAIOT Ha CaMOOLIEHKY NaLMeHTaMW WCMbITbIBae-
MbIX 60N1EBbIX OLLYLLEHMIA. 3TO He BCeraa no3BosiseT Bpayy
00BEKTUBHO OLEHUTL MPeAbABASEMbIE MALMEHTOM Xasno-
Dbl W OCYLLECTBNATL MOHUTOPUHT 3QGHEKTUBHOCTMU JieUeHMS
bonesoro cuHApoMa B AuHamuke. OfHaKo 3a CYET CBOEN
MPOCTOTbI U AOCTYMHOCTH, a TaKXKe aKTyanbHOW Heobxomau-
MOCTM 00BEKTMBM3MPOBATb }anobbl NauMeHTa, 0MPOCHUKM
1 OLEHOYHbIE LUKaMbl B HAacTosLLee BpeMs BecbMa pacrnpo-
CTPaHeHbI, @ UX NPUMEHeHe ABNSETCA NoYTU obauraTHoiA co-
CTaB/IAoLLEN BpayebHbIX OCMOTPOB MPU JIEYEHUN NaLMEHTOB
¢ 6onbio.

Ha tepputopum Poccuitckoii ®enepaumn Haubonbluee
pacnpocTpaHeHne B PYTUHHOW KIMHUYECKOW MPaKTUKe Mo-
NY4UN OLHOMEPHbIE LUKabl OLEHKW BbIpaKEHHOCTU bo-
NeBOr0 CMHAPOMa: BW3yasibHO-aHanoroBas Lwkana (BALL;
Visual Analogue Scale, 1974 r.) u undpoBas perTUHroBas
wkana (LUPL; Numeric Rating Scale, NRS-11) [1, 2]. Opy-
rve WKanbl OLEHKU MHTEHCMBHOCTM Bomu: MoauduUuMpoBaH-
Haa nuueBas Wwkana 6omm (The Faces Pain Scale-Revised,
FPS-R), uBetoBas LWKana oueHKM 6onu, 5-bannbHas Bep-
banbHas WKana oueHkn 6oam (Frank A.J.M., Moll J.M.H., Hort
J.F., 1982), BepbanbHas onucatenbHas LWKana oLeHKku 6o
(Verbal Descriptor Scale, Gaston-Johansson F., Albert M.,
FaganE. et al., 1990) n oip. MMetoT MeHbLLYI0 pacnpocTpaHeH-
HOCTb [3-5]. CNOXKMBLLENCA KIIMHWUYECKOW NPaKTUKOI Bpayei
pasnMuHbIX creumansHocTen B Poccuiickon ®eaepaumm sB-
nseTca CMHOHMMMYeckoe BocnpusTue BALL (npepctaBnset
coboit 10-cM NMHMIO, MHTEHCUBHOCTL DOMM oLeHMBaeTCA
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ot 0 go 100 mM; puc. 1) u LUPL (oaHomepHas 11-6annbHas
wkana ot 0 go 10 6anno.; puc. 2), a TakXKe OLLEHKa pe3ysib-
TaToB TECTUPOBAHMS MO HUM KaK TOXAECTBEHHBIX.

OpHaKo HecMOTpS Ha BbICOKME KOPPENALMOHHbIE NOKa3a-
TENM pe3ynbTaToB TECTUPOBAHUS MO 3TUM LUKanaM, LaHHas
K/IMHUYecKas NpaKTUKa BepHa ToNbKo oTyactu. Koppens-
LIMOHHbIE MOKa3aTeNM MHTEHCMBHOCTU DOMIEBOT0 CMHAPOMA
Mo 3TUM LUKanaM MOryT OT/MYaThCA Y NaLMEHTOB B 3aBM-
CMMOCTH OT 3aboneBaHuii, Bo3pacTa, YpoBHA 06pa30BaHus,
a TaKXe MPW HanMuMu KOTHWUTMBHBIX HapyLeHW. Takxe
HECKONIbKO OT/IMYAlOTCA AMana3oHbl rpagaumm 6onm BAL
u LPLL Ha cnabyto, yMepeHHyio 1 cunbHyto. o AaHHbIM 3a-
pybexHbIX UcCreoBaTenen, NaLuMeHTbl, 0COBEHHO MOXUIIOro
W CTapyecKoro Bo3pacTa, ¥ Bpauu NpeanoyMTalT ucrnosb3o-
Batb LPLL no npuunHe ee npoctoThl [6].

Lenbto neyenns noboro tuna bonesoro cuHApoMa sB-
nseTcs u3baeneHne 0T HEro WK, No KpanHei Mepe, YMeHb-
LEHME ero MHTEHCUBHOCTU. XOpOLUMM pesyNbTaToM Tepanim
ABNAETCSA CHUMEHWe WHTeHcuBHOCTM Bonm Ha 30-50 % [7].
Mpu 3ToM 06bEKTMBM3ALMA OLEHKU 3PGhEKTUBHOCTM Mpo-
BEAEHHOTO JIeYEeHNs KpaliHe BaXHa KaK Ang naumeHTa, Tak
W ANs Bpaya, 0COOEHHO B Ciyyasx HeyLOBNETBOPEHHOCTY
naumeHTa KIuHU4eckuM addexTom nedeHns. Hanbonblume
TPYAHOCTW MpU OKa3aHMM MOMOLLM NauueHTaM ¢ 6oneBbIM
CMHAPOMOM BO3HMKAKT MPW Kypauum TeX U3 HUX, KTO CTpa-
[AeT oT HeBpoMaTu4ecKoi bonu, 1. e. 60M, BbI3BaHHOM 3a-
BoneBaHMeM Wi NOBPEXAEHNEM COMATOCEHCOPHOW HEPBHO
CUCTEMBI.

Hesponatuyeckuit 6onesont cuHapoM (HBC), pasBsus-
LUKMACA BCNEACTBME TPAaBMAaTUYECKOro MOBPEXLEHUs Nepu-
(epuyecKoi HEpPBHOM CUCTEMbI, XapaKTepu3yloT BbICOKas
MHTEHCUBHOCTb, CTOWMKOCTb W [JIUTENIBHOCTb TEYEHUS, Bapu-
abenbHOCTb CyTOUHbIX KonebaHui u pasHoobpasue KMHU-
UECKWX XapaKTepUCTUK DOneBbIX OLLYLLEHMIA, 3HaUNTeNbHas
yacToTa pedpaKTepHOCTH K NPOBOAMMOMY JIEYEHUIO U BbICO-
Kue pucku xpoHusaumm [8]. Npn neyenmn HEC TpagmumoHHo
MPUMEHSETCSA BECb CMEKTP KNACCMYECKUX aHabreTUYeCKMX
CPeACTB, B T. Y. rabaneHTMHOMAbI; aHTULENPEeCCaHTbl CMe-
LIAHHOrO JEeiCTBUS; NeKapCTBEHHbIE Npenapatbl, 0bnagato-
LuMe afblBAHTHLIM aHANbreTUYeCKUM AENCTBUEM; HapKO-
TMYeCKMe Npenapartbl; NPOAJIEHHAs peroHapHas aHecTesus.

Het 6om Hecrepnumas 60ib
k 1
0 MM 100 MM
Puc. 1. BusyanbHas aHanoroBas LuKana
| | | I O I | . 1 1
| | | | L | | | | | I
0 1 2 3 4 5 6 7 8 9 10
Hectepnumas
6H9T L 2 3 L 3 [ 1 [ 6oMb
o
Cnabas YMepeHHas CunbHas
0onb 0/lb bonb

Puc. 2. Lindposas peiituHroas LUKana
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PedpaKkTepHblii K KoHcepBaTuBHOMY neyeHuto HBC sBns-
eTcA MoKasaHueM [ NpOBEAEHWUS| HeMpOXMPYPruyecKux
BMeLLaTeNbCTB (BKIHOYas AECTPYKTMBHbIE BMeLLATenbCTBa)
[aXe B CNyyae COXPAHHOCTW LNIOCTHOCTW CTPYKTYp nepu-
(epuyeckoit HepBHOW CUCTEMBI MO AaHHBIM AOMOJHUTENb-
HbIX METOJ0B MCCef0BaHuiA. B cBA3M ¢ 3TMM BbIBOL, O He-
3 PEKTUBHOCTU NPOBELEHHOTO KOHCEPBATUBHOTO JIEYEHMSs
W TLlaTeNbHbIW, 0D0CHOBaHHbIN C NMO3ULMIA [O0Ka3aTeNlbHOM
MeLULMHbI 0TOOp MaUMEHTOB L1 NMPOBELEHUS| HENpOXU-
PYPruyecKuX BMeLLaTeNbCTB AOSIKEH OCYLLEeCTBAATLCA MO-
/e NpPUMEHEeHMs BCeX CMOCOBOB KOHCEPBATUBHOMO 1EYEHMS
(B T. Y. X KOMBMHALMK).

Mpy Kypaumm naumentoB ¢ HBC ocobyto aKTyanbHOCTb
MMeeT OLiEHKa BbIPaXKEHHOCTW 60nM B AMHaMWUKe — B Ha-
yarne, B MpOLECCe M NOCNE OKOHYaHWs nedeHns. Mpubnusuts
K 06bekTBmM3aumm amHammukn HBC MoxkeT conoctaBneHue pe-
3ynbtatoB TectupoBahusa no BALL u LIPLL. OgHako 6annbHbIx
3HaYeHWI 3TUX OAHOMEpHBIX LUKan He Bcerfa bbiBaeT focTa-
TOYHO A5 NPOBEAEHNS CPaBHUTEILHOTO aHanm3a u GopMynm-
pOBaHMs BbIBOA0B 00 3Q(eKTUBHOCTV NPOBEAEHHOIO JIeYeHMS
Y KOHKPETHOr0 NaLMeHTa C No3vLMiA 0Ka3aTeNbHOM Meuum-
Hbl BBULLY OrPaHN4YEHHOI BO3MOXHOCTU NPUMEHEHUS METOLL0B
CTaTUCTUYECKOrO aHanu3a. CyLuecTByHOLME TPYOHOCTM 0ObeEK-
TUBM3aLMW NPeABABSEMBIX NALMEHTOM Kanob Ha BbipaXeH-
HoCTb 6oseBOro cMHapoMa 06ycnoBiMBalOT HEOOX0AMMOCTb
CO3[aHMS HOBbIX MPAKTUYECKUX MHCTPYMEHTOB OLEHKW ero
MHTEHCUBHOCTU 1 MOHUTOPUHIa 3P MEKTUBHOCTM JIeYeHMS..

Liene — paspabotatb cnocob OLEHKW BbIPaKEHHOCTU
HBC y nauueHToB ¢ TpaBMaTUYECKUMU MOPAKEHUAMU ne-
pudepruyecKoil HEPBHOW CUCTEMBI, MO3BONIAKLLMIA 0OBEKTU-
BM3MpPOBATb anobbl Ha NpeabABNSAEMY0 00b U AUHAMUKY
bonesoro cuHApOMa Ans OLEHKU 3DHEKTUBHOCTU NPOBOLAK-
MOr0 JIe4eHUs.

Vol.42(£4)2023

Russian Military Medical
Academy Reports
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OueHKa BblpaxkeHHocTM HEC v panbHeiLwmnis MOHUTOPUHT
3hdEKTUBHOCTM €ro feYeHUs y MaLMeHTOB C TpaBMaTuUye-
CKMMM MOpPaXKEHUAMW HEPBHOW CUCTEMbI (B T. Y. Y MauueH-
TOB C (haHTOMHbIM BOMEBLIM CUHLPOMOM, NPEACTaBNSOLLUM
coboi 0cobblii BUA HeBponaTMyecKoi 6o/mu) ocyliecTens-
JIUCb C MOMOLLbID OpPUrMHabHOro crnocoba, paspaboTaHHo-
ro COTPYLHUKaMM Kadeapbl U KIMHUKW HepBHbIX 6onesHel
BoeHHOo-MeaMLMHCKOM akaseMun B nepuof, 2022-2023 . [9].
[laHHbIN crnocob ocHOBaH Ha ayTOMOHUTOPUHTE MALMEHTOM
¢ HEC cBomx 60oneBbIX OLLYLLEHWIA B TEYEHME CYTOK C Moche-
L0BaTeNlbHOM (UKCaumelt ycpeSHEHHOT0 CpeiHeYacoBoro
MoKa3aTeNiA BblpaXXeHHOCTU UCMbiTbiBaeMoii 6onan no LIPLL,
a TaKXKe YKasaHUeM MPOAOIIKUTENIBHOCTU W KayecTBa CHa
B CYTOYHOM rpadyeckoM AHEBHUKe 6oam (puc. 3).

[ina ynpoLleHus onucaHusa Kayecta CHa Mo aHaniorum
¢ UPL nauneHTaM bbina npeanoxeHa ero oLeHKa no 0AHo-
MepHoi 11-6annbHon Wkane (puc. 4) [10].

Ha ocHoBaHWM MoMyyeHHbIX pe3ynbTaToB OLeHWBaNM
cnenylolLee: CpefHEeCyToUHbI NoKasatenb bomu (cpepHee
3HayeHue nokasatesns LIPLL co ctaHaapTHBIM cpefiHeKBapa-
TMYECKUM OTKJIOHEHWEM B Nepuof, 60,pCTBOBaHMS); CyMMap-
HbIii CYTOYHBINA NoKa3aTtenb 6osu (MpousBefeHne cpefHero
3HayeHus 6onm no UPL v konuyectsa yacos boppcrBoBa-
HWSA B TEYEHME CYTOK, B KOTOpbIE MALMEHT UCMbITbIBaN 601b)
U MHAeKC HouHoro cHa (MHC, npousBeneHve nokasartens
KauecTBa cHa no 11-b6annbHoM WKane n KonMYecTBa Yacos
HOYHOTO CHa). B cOOTBETCTBUM C KNaccdUKaLMeN BbipaxeH-
HocTu boneBoro cuHApOMa, oueHuBaemoro no LPL, HeBpo-
naTuyeckas 6osb OLEHMBanNach Kak nerkasi npy 3HauyeHusx
cpefHecyTouHoro nokasartens 6onm B 1,0-3,99 6anna, yme-
peHHas B uHTepBane ot 4,0 go 6,99, cunsHas — 7,0 n bonee

i34 (0] Hara:
HurencueHocTs | 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
(s o) ¥ ¥
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9
8
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5
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3
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0
KauecTBo HOUHOrO CHA:  «4)» (0 — y’xacHbIiT coH/He cnaf; 10 — OTINYHBII COH)
Puc. 3. CytouHbiii rpaduyeckuit sHeHuK HBC (npumep)
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6annos. [uartoctuka HBC ocyliectBnsanack B COOTBETCTBUM
C KIMHWYEeCKUMW pekoMeHJaumsamMm Poccuitckoro obuuectsa
Mo M3ydeHWo 6onm c UCMONb30BaHMEM OMArHOCTUYECKUX
OMPOCHMKOB HeBponaThieckon 6onm DN4 u pain-DETECT [7].

OueHky BblpaxkeHHocT HBC ocyllecTBnsanu exeaHeBHO
B TEYEHWe BCEro nepuopa neyenus. Mpu nepBuyHoM ocMo-
Tpe, a TaKKe Nocfe AOCTUXEHUS YCTONYMBOTO KIIMHUYECKO-
ro NpoT1Bo6oNeBoro apdeKTa U/MM No OKOHYAHWUM NIeYeHMs
LO0MOSTHATENBHO 3aMOJHANMM ONpOCHUK Bonn Mak-Twnn, ro-
CnuTanbHyo WKany Tpesoru u genpecckn (Hospital Anxiety
and Depression Scale, HADS), AduHckyto Wwkany 6eccoHHULb
(Athens Insomnia Scale, AIS) [11-13]. lna oueHKkn uHbOp-
MaTUBHOCTU MpPeJJI0XKEHHOTr0 METOAA MOJyYeHHbIE [aHHbIe
aKKyMynmpoBanuch B TabnuuHbi pepaktop Excel ¢ nocne-
LYHOLMM KOPPESIALMOHHBIM aHanM30M C UCMOMb30BaHUEM
KoaduumeHTa Koppensauum MupcoHa.

PE3YJIbTATbI

B cooTBeTcTBMM C pa3paboTaHHbIM NpoTOKOOM 0bcre-
posaHo 6onee 200 naumenToB ¢ HEC BCneacTeue TpaBMa-
TUYECKOro NopaxKeHus HepBOB BepXHUX KoHeuHocTel (19 %),
HEpPBOB HUXHMX KOHeYHocTel (29 %), nneyeBoi nnexconatm
(11 %), NO3BOHOYHO-CMIMHHOMO3r0BOM TPaBMbI (2 %), daH-
TOMHbIM 60neBbIM cHApoMoM (39 %). MaumeHTbl ¢ oCTPbIM
(no 12 Hem) HBC coctaBnsnn 82 % (nepBuyHas oLEHKa
Ha 22,2 + 14,8 [4; 76] cyT nocne nofy4eHnUs TpaBMbl); Naum-
eHTbl ¢ xpoHnyeckum HBC — 18 % (6onee 90 cyT c MomeHTa
passutust HBC). Bo3pacT naumeHtoB coctaun 36,5 + 12,6
[20; 57] neT. ®aKT noBpexaeHUs CTPYKTYp nepudepryecKoii
HepBHOW CUCTEMBI Y 006CNe0BaHHbIX NALMEHTOB (MCKIIOYas
MaLMeHTOB C GaHTOMHBIM DOJIEBLIM CHHAPOMOM) NOATBEP-
[ancs BbINOJHEHNEM UHCTPYMEHTaNbHbIX METOA0B UCCNE0-
BaHus (anekTpoHeiipommorpadms — 90 %, ynbTpasByKoBoe
uccnefoBaH1e HepBOB U criieTeHnid — 72 %, MarHMTHoO-pe-
30HaHCHas ToMorpadus HepBoB v crineTeHuit — 4 %). OueH-
Ka xapaktepuctuku HBC B nuHamuKe (mocne BOCTUKEHUS
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YCTOMYMBOrO KJIMHMYECKOro MpoTuBoboneBoro addekta u/
WM MO OKOHYaHWM NeyeHus) Obina BbinonHeHa y 72 % na-
LIMEHTOB.

Ha ocHoBaHMM pacyeTa CpefHEcCYTO4HOr0 MoKasaTe-
na 6onm 12,5 % naumeHToB ucnbitbiBanm HBC nerkoi uH-
TeHcuBHocTH (2,01 + 0,55 6annos); 59,4 % — ymepeHHoM
(4,74 £ 1,24 6annoB); 28,1 % — BbICOKOI WMHTEHCMBHOCTU
(7,89 + 1,00 6anno.). OCHOBHblE KJIMHUKO-CTaTUYECKUE MO-
KasaTenu nauueHTOB W3y4yeHHOW BbIDOPKW NpefcTaBMeHb
B Tabn. 1.

C noMolublo METOA0B HenapaMeTpUYecKOn CTaTUCTUKU
NpoBeAeH KoppensaUMOHHBIA aHann3 ¢ pacyeToM Koaduum-
eHTa Koppenauum [TMpcoHa 4518 cpeaHecyTOYHOro U CyMMap-
HOrO CYTOYHOr0 MoKasaTesiel BonM U ocTanbHbIX UCCNeao-
BaHHbIX MoKa3artesien (Tabn. 2).

OBCYXAEHWUE NOJTYYEHHbLIX
PE3YJIbTATOB

PaspaboTaHHbI MeTo OLeHKM BbipaxkeHHocT HBC ¢ mo-
MOLLbI0 CYTOYHOrO rpaduyeckoro JHeBHUKA bonu sBnsetca
MPOCTbIM W YAOOHBIM MPAKTUYECKUM MHCTPYMEHTOM, Mo-
3BONAIOLLMM He TONbKO 6oniee 06BEKTMBHO OLEHUBATH €ro
MHTEHCUBHOCTb W CYTOYHYIO BApUaTMBHOCTb, HO U C MO3MLIMIA
[0Ka3aTeNbHON MefuUMHbI (C MPUMEHEHMEM MeTOL0B He-
napaMeTpUYeCcKOil CTaTUCTUKKU NYTEM CPaBHEHUS 3HAYEHW
CpeHEeCYTOYHOr0 MOKa3aTens BblpadeHHocTH bonesoro
CMHLPOMa B CBAi3aHHbIX BblOOpKax) Mo3BONISET OLEHMBATH
3 EKTUBHOCTL NPOBEAEHHOTO NIEYEHMs Y KOHKPETHOrO na-
LMeHTa.

Mo pesynbTataM KOPPENIAILMOHHOTO aHanu3a CpefHe-
CYTOYHbIA M CYMMapHblii CYTOYHbIA MOKa3aTenn WHTEH-
cuBHocTu HBC npopemoHcTpupoBanu cunbhble (r > 0,7)
npsMble M obpaTHble KOppenAuMOHHbIe CBA3M CO Che-
OYIOWMMN MOoKasaTensaMu: 5-6anibHOW LUKanoi OLeH-
Kn bonu (pasgen 3 wkanbl Mak-Tunna), mokasatens-
MU KayecTBa cHa no 11-6annbHOM OLEHOYHOW LUKane,

Tabnumua 1. OCHOBHbIE KIIMHUKO-CTAaTU4ECKIME NOKA3aTeNM NaLMeHToB C HeBponaTtn4yeCKuMm bonesbiM CMHOPOMOM TpaBMaTU4eCKOro reHesa

MccnepyeMblii nokasatesb M+ SD
CpepnHecyTo4HbIN nokasatenb 6onu, bann 5,48 + 1,96
CyMMapHBI cyTOYHbIN Nokasatenb bonun, 6ann 101,71+ 41,0
MpogonxutensHocTe HBC B TeueHue cyToK, Y 18,1+ 2,1
CeHcopHble aeckpunTopbl 605 (wkana Mak-Mmnna, pasgen 1), n 8,4+34
AddekTnBHbIE AecKpunTopbl 6onm (WwKana Mak-Twnna, pasaen 2), n 2,6+14
OueHka 60mm no 5-6annbHom (wkana Mak-Twnna, pasgen 3), n 26+09
[pomoMmKMTENEHOCTD HOYHOMO CHa, Y 59+21
11-bannbHas oLeHKa KayecTBa CHa, bann 4,2 +21
WHaeKc HouHoro cHa, ef. 27,9 + 20,1
AdwuHcKas Wwkana beccoHnmubl AlS, 6ann 10,4 +5,6
YpoBeHb TpeBoru no wkane HADS, 6ann 4,1+3.2
YpoBeHb genpeccum no wkane HADS, 6ann 31+28
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Tabnuua 2. KoppensiumoHHble 3Ha4eHUst OCHOBHbIX MOKa3aTesiel Mo LaHHbIM CYTOYHOro rpaduyeckoro AHeBHUKa 6onm npu HBC

Wccneayensi noxsaren nocaromom | nosarens bom
MpopomkutensHoctb HBC B TeYeHMe CyToK, Y 0,51 0,71
Yncno ceHCopHbIX fecKpunTopoB bonm no wkane (pasgen 1) Mak-Tunna 0,4 0,41
Yucno addeKTMBHBIX AecKpunTopoB bosm no Lwkane (pasgen 2) Mak-Munna 0,53 0,58
OueHka 6onm no 5-6annbHon wkane (pasgen 3) Mak-Tvwnna 0,76 0,75
MpoAoKMTENBHOCTb HOYHOIO CHa (4) -0,49 -0,7
Kauectso cHa (0-10) -0,75 -0,79
MHpeKc HoyHoro cHa -0,78 -0,86
AdwmHckas wkana 6ecconnmubl AIS 0,74 0,81
YpoBeHb TpeBoryv no Lwkane HADS 0,54 0,61
YpoBeHb genpeccum no wkane HADS 0,53 0,43

WHLEKCOM KayecTBa HOYHOTO CHa, pe3ynbraTtaMu TecTu-
poBaHus no AduHckoi wKane beccoHHuubl AIS. [onon-
HWUTENbHO CYMMapHbIi CYTOYHbIA MOKa3aTeNb WHTEHCUB-
HocTW 60neBOro CUHAPOMa NPOLEMOHCTPUPOBAN CUIBHYHO
NPAMYI0 KOPPESISILMOHHYI0 CBA3b C MPOAOMKUTENBHOCTHIO
HBC B TeyeHWe cyToK W 0bpaTHYK KOPPENSLIMOHHYI CBA3b
C NPOACIKUTENBHOCTBID HOYHOTO CHA. BbisiBNEHbI npsiMble
n obpaTHble cpegHeit cunbl (r=0,3-0,69) KoppenauuoH-
Hble CBS3W CPeAHECYTOYHOr0 M CYMMApHOro CyTOYHOrO
MoKasaTefiel MHTEHCUBHOCTU 60/1eBOro CMHApOMaA CO 3Ha-
UEHUAIMU CEHCOPHbIX M apheKTUBHBIX AecKpunTopoB 6onun
no wkane Mak-Tunna, ypoBHAMK TpeBOrM U Aenpeccu
no wkane HADS. Npn 3TOM CyMMapHbIii CyTOYHbIA MOKa-
3aTenb uHTeHcuBHocTM HBEC uMen Bonee BbicoKMe 3Haue-
HWA KO3IQGULMEHTOB KOPpenALuK, YeM CpefHEeCyTOYHbIN
nokasatenb 60au. B To e BpeMs HECKO/bKO ycTynalo-
WM MO cue KOPPENIALMOHHBIX CBA3€W CpefHEeCYTOYHbIN
nokasatenb 6onu sBnseTca Gonee NpocTbiM M yA06HBIM
LNs BOCMPUSATMA C YYETOM YCTOSABLUEr0CA B OTEYECTBEH-
HOM Me[MLUMHCKOM c006LiecTBe MoAXoAa K OLHOMEpPHOW
oueHKe 6onu no 10-6annbHONM LWKane B COOTBETCTBUM
¢ UPLL.

BaKHOW XxapaKTepUCTMKOMW, OLEHMBAEMON C MOMOLLbIO
CYyTOYHOr0 rpaduyeckoro AHeBHUKa Bonu, ABNAETCS OLieHKa
AJVTENBHOCTW W KauyecTBa cHa. [TpeanoeHHbIN 1 Mcnonb3o-
BaHHbIA HaMM MHTErpanbHbIi MOKa3aTeb OLEHKM KayecTBa
cHa (MHpekc HouHoro cHa MHC) sBnseTcs 0fHOBpPEMEHHO
MpoCTbIM B pacyeTe U B [OCTaTO4HONA Mepe MHbOpMaTuB-
HbiM. [loKa3aTeneM «OT/IMYHOMO» CHAa CYMTANM 3HAYEHUs
NHC 6onee 70 en. (M3 pacyeTa: NpomssefeHUe HOPMasbHOM
NPOAOIKMUTENBHOCTU CHA >7 4 1 10 6annoB KayecTsa cHa
no 10-6annbHoOM 0AHOMEPHOM LKane OLEHKE Ka4yecTsa CHa);
«XOpOLUEro» — 3HayeHus B AuanasoHe 49-69 ep., «yaos-
netBopuTtenbHoro» — 28-48 ep., «nnoxoro» — 7-27 eg.,
«HEeY[0BNETBOPUTENbHOTO» — MeHee 7 efi.

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

DO https://doi.org/ 1017816/ rmmaré1114/

MpUuYMHOK pasBuTus beccoHHuuUbl. B To e Bpems, Hakon-
NEHHbIN KJIMHWUYECKUA onbIT Kypauun naumentoB ¢ HBC no-
3BONSAET CAeNaTh BbIBO, YTO B OOMBLUMHCTBE Cly4aeB HOp-
Manu3aums HOYHOTO CHA ABMSETCS BaXKHBIM LLAroM Ha nyTu
ycnewHoro neyeHns HBC.

[ins ynobcTea KypaLmm NaumeHToB U BO3MOXHOCTM OLEH-
KW IMHAMMKM N0 Pa3fu4HbIM NOKA3aTesIsaM NpejJiaraeM faH-
Hble CYTOYHOrO rpaduyeckoro AHeBHWKa 6onm permcTpupo-
BaTb CleyloLmMM 06pa3oM (npumepi):

1. Ins cpenHecyToyHoro nokasarens HBC: 5,1 £ 1,6 [3; 8]
21/0/3(3), roe 5,1 + 1,6 — cpefiHee 3HayeHue 1 CpeLiHEKBa-
Apatnyeckoe oTknoHeHue BennumHbl HBC no LIPLL B Teve-
Hue cyToK; [3; 8] — MuHMManbHoe M MaKCcUManbHOe 3Ha-
yenue HBC no UPLL; 21/0/3(3) — 21 u 3a cytku ¢ HBC/ 0 y
boapcreoBaHua 6e3 HBC / 3 4 cHa (3 — KayecTBO CHa
no 11-6annbHoii WKane oueHku cHa). UHC B faHHOM cryyae
paBeH 9 eauHULL, 4TO COOTBETCTBYET MJIOXOMY CHY.

2. ina cymmapHoro cytoyHoro nokasatens HBC: 100 [4; 9]
16/1/1(6), roe 100 — cymmapHas BenmumnHa HBC 3a cyTky;
[4; 9] — MWUHMManbHBIN U MaKcuManbHbIM nokasatens HBC
no LIPLL; 16/1/7(6) — 16 u 3a cytkun ¢ HBC / 1 4 boapcTBo-
BaHWs 6e3 6onm/7 4 cHa (6 — KayecTBo cHa no 11-6ansbHoik
LUKane oLeHKM cHa). MHC B faHHOM cnyyae paBeH 42 ef,., UTo
COOTBETCTBYET Y0BIETBOPUTENIEHOMY CHY.

3AKJIOYEHUE

Pa3paboTaHHbIi cnocob oLEeHKM BblpaxeHHOCTU 6051eBOr0
CUHIPOMA SIBNISIETCA NPOCTLIM, QYHKLMOHANBHLIM U B TO e
BpeMsi MHHOPMATUBHBIM MHCTPYMEHTOM Kypauuu nauueHTa
C HeBponaTuyeckon 6osbto. OLeHKa CyTo4Hoi BapuabenbHo-
ctv HBC, kayecTBa 1 AIMTENbHOCTM CHA MaLMEHTa, UCTbIThI-
Batowero 6o0nb, No3BonAlT bonee KOMNEKCHO NOAX0ANTb
K OLEHKe ero COCTOSHWSA, [ief1aTb BPeMEHHble aKLeHTb Mpy
Ha3HaYeHWUW NEeKapCTBEHHbIX Npenapatos, auddepeHumpo-
BaHHO C NO3ULMI [JOKa3aTe/bHOM MeIULMHBI OLEHUBATb 3¢-
(EKTUBHOCTb NPOBOAMMOTO JIEYEHHS.




OPTHATTBHBIE MCCTTE[IOBARMA

AOMNOJHUTENBbHAA UHOOPMALUA

WUcTouHuk dhuHaHcmpoBanus. OuHaHCHMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMIOCH.

KoHdnukT wuHTepecoB. ABTOpbl [eKNapupywT OTCYTCTBUE
ABHbIX M MOTEHUMANbHBIX KOHGMJMKTOB MHTEPECOB, CBSA3aHHBIX
¢ nybnnKaLmeit HacTosLLei CTaTby.
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0co6eHHOCTU AMarHOCTUKM, NlIeYEeHUs U Kypauuu
NalUeHTOB C HeBponaTUYecKUM 601eBbIM CUHAPOMOM

TpaBMaTU4YeCKOro reHesa

C.B. KonomeHues, W.B. JIuteunenko, H.B. Upiran, A.P. bynatos, A.W. [ailBopoHCKuN,
A.B. KonomeHuesa, H.10. MonywwuHa, A.B. Pabues, B.A. laHos, E.WA. LLiepMaTioK,

M.A. NMonexaes, A.A. Knpnnuenko, M.C. Apocnasuesa
BoeHHo-MemumHcKas akapemus, CaHkt-letepbypr, Poccus

AHHOTALMA

AxTtyanbHocTb. CyLuecTByloLMe MeXyHapOHbIe N 0TEYECTBEHHbIE KIIMHUYECKUE PeKOMEeHAALMM Mo JIeYeHUo HeBponaTy-
yecKoro 6071eBOr0 CMHAPOMA OCHOBaHbI MPEUMYLLECTBEHHO Ha OMbITE OKa3aHWs MOMOLLYM MaLMEHTaM C HETPaBMaTUYECKUM
reHe3oM HeBponatudeckon 6omu. Moaxombl K AMArHOCTUKE, NEYEHWI0 U KypaLuu NaLMeHTOB C HEBPONATUYECKUM boneBbIM
CMHLPOMOM BC/IE[ICTBME MOBPEXAEHUI HEPBHON CUCTEMBI B Pe3yNibTaTe paHeHWH, NOyYeHHbIX B NepuoL, D0eBbIX LeNCTBui,
MOFYT OT/IMYATLCS OT TAKOBbIX Y MALMEHTOB C COMATUHECKUMU 3aD0NIEBAHNAMY.

Lienb. CuctematnanpoBaTh 0COBEHHOCT OKa3aHWS MeAULIMHCKOW NOMOLLM M COBEPLLEHCTBOBATb METOA0/10TMYECKUN MOAX0S,
KypaLuu MauMeHTOB C HEBPOMATMYECKUM B0/eBbIM CUHAPOMOM TpaBMaTUYECKOro reHesa.

Matepuansb! u MeTogpl. 0606LLEH NPaKTUYECKUIA OMbIT OKa3aHWUA NOMOLLM PaHEHbIM C TPABMATUYECKUMM MOpaXKeHNaMH ne-
pubepUYECKOi HEPBHOM CUCTEMBI (B T. Y. MauMeHTaM C (haHTOMHbIM DONEBLIM CHHAPOMOM), HAKOMEHHBIA COTPYAHUKAMM
Kadenpbl U KIIMHWUKN HEPBHbIX bone3Hei BoeHHo-MeamUmHCKOM akageMun uMenn C.M. Kuposa 3a 2022-2023 rr.
Pe3ynbratbl. CucTeMaTu3upoBaHbl 0COBEHHOCTM BHYTPUCTALMOHAPHOW MapLUpYTU3auMK, OMArHOCTUKM, JIeYeHUs WU opra-
HW3aLMKM OKa3aHus MefMLMHCKOW MOMOLUM MaLMeHTaM C HeBponaThyeckuMm 60neBbiIM CMHAPOMOM TpaBMaTMYecKoro re-
He3a Ha 3Tane CreuManu3vpoBaHHOrO neyebHoro yupexaeHus. OcBelLeHbl MPaKTUYECKME acneKTbl Kypauuu MauueHToB
C HeBpoMaTUyecKol Bombl BCNEACTBUE paHEHWI, MOMyYeHHbIX B Nepuof 60eBbIX LEMCTBUIA, CBA3aHHbIE C Ha3HAYEHUEM
NeKapCTBEHHbIX NpenapatoB (B T. Y. HAPKOTUYECKUX aHambreTUKOB), MPOBEAEHUEM PErMOHaNbHONM aHecTe3nu, OKasaHWeM
Helipoxmpypryeckoi nomoLuy. OTAENbHbIA aKLEHT CAeNaH Ha BaXXHOCTU OLLEHKW MCUXMYECKOTO COCTOSIHMA M KauyecTBa CHa
paHeHbIX C HeBPOMaTUYeCcKM 60M1eBbIM CUHAPOMOM, 0COBEHHOCTAX MeAVKaMeHTO3HOW KOPPEKLMN BbISIBIEHHbIX HapYLLEHWH.
MpencTaBneHbl NpakTUYeCKMe PeKOMEHAALMM N0 NIEYeHUIO NaLMEHTOB, OCHOBaHHbIE HA Pe3yNibTaTax OLEHKU BblpaXKeHHOCTH
HeBpomaTMyecKoro 601eBoro CMHAPOMa C NMOMOLLBIO CYTOYHOMO rpadMyecKoro JHeBHUKA bonu.

3aksioyeHme. BoisBneHHble 0TIMYMS NeYebHO-AMarHOCTUYECKMX NOAX00B MPU 0Ka3aHUM MeAMLMHCKOW MOMOLLUM PaHEeHbIM
C HeBpOMaTUYecKUM HONEBBIM CMHAPOMOM TPaBMaTMYECKOr0 reHe3a, BaXKHOCTb MEXAMCLMNIMHAPHOMO B3aUMOLENCTBUSA
Bpayel pasHbIX CreLmanbHoCTeN (HEBPOIOroB, XMPYproB, TPaBMaTosIoroB, HEMPOXMPYProB, NCUXMATPOB) Ha PaHHMX 3Tanax
NleYeHNs YKa3blBaloT Ha He0BX0AMMOCTb pa3paboTKM OTAENBHBIX PEKOMEHAALIMIA MO JIEYEHUI0 HEBPONATUYeCKon 6omm y no-
CTPaAaBLLUMX B pesynibTaTe BOOPYKEHHbIX KOH(IIMKTOB.

KnioueBble cnoBa: BOOPYXEHHbIN KOHMIMKT, HApKOTUYECKME aHaNbreTUKK; HapyLUeHWe CHa; HeBpomaTUYecKun bone-
BOM CUHAPOM; NepudepuyecKan HepBHas CUCTEMA; CYTOYHBINA rpadMyecKuin JHEBHUK B0NW; TpaBMaTMUECKOE MOPaXEeHNE;
(GaHTOMHbI 601€BON CUHAPOM.

Kak untuposars:

KonomeHues C.B., JiuteuneHko W.B., Libiran H.B., Bynatos A.P., laiiBopoHckmin AWM., KonoMeHuesa A.B., MonywmHa H.10., Psbues A.B., MaHos B.A.,
[LlepmaTiok E.W., Monexaes MM.A., Kupnuuenko A.A., fApocnasuesa M.C. OcobeHHOCTU AMarHOCTVKM, NeYeHUs M KypaLuy NaLMeHToB C HeBponaTu-
YecKuM HoMeBLIM CYHPOMOM TpaBMaTUYecKoro reHesa // /3sectvs PoccuidcKol BoeHHO-MeamumMHeKon akapemmn. 2023. T. 42. N2 4. C. 357-367.
DO https://doi.org/10.17816/rmmaré11148

Pykonucb nonyyena: 22.10.2023 Pykonucb ogo6pena: 30.10.2023 Ony6nukoBaHa: 14.11.2023
V-2
3KO®BEKTOP Cratest gocTynHa no nvuenavm CC BY-NC-ND 40 International

© 3xo-Bextop, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/rmmar562986
https://doi.org/10.17816/rmmar562986

Russian Military Medical
ORIGINAL ARTICLES Vol 42 (4) 2023 Academy Reports

DOI: https://doi.org/10.17816/rmmar611148
Research Article

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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OPTHATTBHBIE MCCTTE[IOBARMA

CyLuecTByloLIME KIMHUYECKME PEKOMEHZALMK No neye-
HWI0 HeBponaTKuyeckoro bonesoro cuHapoMa (HBC) ocHoBaHbl
MPEeuMyLLIeCTBEHHO Ha HAKOM/IEHHOM OMbITe 0Ka3aHWA NoMo-
LUK MauMeHTaM C HeTPaBMaTUYECKUM reHe30M HeBponaTu-
yeckor 6omu. Moaxoabl K AUarHoCTUKE, JIEYEHUIO U KypaLmu
nauuentoB ¢ HBC Bcneacteue moBpexaenus nepudepuye-
cKoii HepeHoi cuctembl ([THC) B pesynbTate paHeHwid, no-
Jly4YeHHbIX B Nepuog 60eBbIX AECTBUIA, UMEKT AL BaXHbIX
0C06€eHHOCTEl 1 0T/IMYAIOTCS OT TaKOBbIX Y MALMEHTOB C HEB-
ponaTuyecKoi 6osbio, CONpOBOXAAIOLLEN TEYEHUE OCTPbIX
W XPOHUYECKMX PajMKyNonaTuii, KOMNpeCCUOHHO-MLLeMKYe-
CKWX TYHHENbHbIX CUHPOMOB, 6oneBbIX hopM nonMHeBpona-
TUW, TPUreMUHaNbHOM, NOCTTepreTUYECKON HEBPANTUM U M.

Yucno naumenTos ¢ HBC TpaBMaTMueckoro reHesa KpaTHO
BO3pacTaeT B nepuof boeBbIx AEACTBUIA B pe3ynbTaTe yBe-
JIMYEHMSA YMCNA paHeHbIX C TpaBMaTUYECKUMM MOBpeX[e-
Huamu cTpykTyp MHC. Tak, Hanpumep, Npu OrHecTpesbHbIX
paHEeHMSX KOHEYHOCTEeW, COMpOBOXAAILLMXCA NepenoMamu
KocTew, TpaBMa nepudepuyeckux HepBOB BO3HUKAET Npu-
MepHo B 50 % cnyyaeB, Npy paHEHMsX COCYAOB KOHEYHO-
cten — B 10-25 % cnyyaes [1, 2]. U3BecTHo, uto HBC npu
nopaxeHun MHC passuBaeTcs B pesynibTaTe NOBPEXEHMS
CMMMATUYECKMX HEPBHbIX BOJIOKOH. B cBsian ¢ atuM HBC pas-
BMBAETCS, KaK NpaBusio, Npy NOBPEXAEHUM CMELLAHHBIX Hep-
BOB (CpeaMHHOro, cepanuLiHoro, 6onbluebepLoBoro, pexe
JIOKTEBOr0), CMNIETEHWH, 3aiHNX CMIMHHOMO3r0BbIX KOPELLKOB,
cMMMaTnyeckux raHrves. Mo AaHHBIM Kadeapbl HerMpoxu-
pyprun BoeHHo-MeamumHCKoN akageMun nmenmn C.M. Kuposa
(0.B. Ceucros, A.W. TaliBopoHcKuMin u ap.), 3a 2022-2023 .
B CTpyKType nopaxeHnusa [MHC Hanbonee yacto permctpupo-
Ba/INCb MOBPEX/EHUS JIOKTEBOMO M NY4EBOr0 HEPBOB (MpH-
mepHo no 20 %), nanee cnepoBanu: cpeanHHbin (17,2 %),
cefanuLLHbIN 1 ManobepLosbIiii (npumepHo no 13 %), 6onb-
webepuoBbin HepBbl (7 %), nneyesoe crnnetenne (6,3 %),
MBILLEYHO-KOKHBIV (2,5 %), beapeHHbiii (1 %) HepBbl.

N3BecTHo, uto HBC xapaKTepu3yeTcs CTOWKOCTbIO Teye-
HWS, BbICOKOW MHTEHCMBHOCTbIO, LUIMPOKOW BapMaTUBHOCTbHIO
K/IMHWYECKMX XapaKTepUCTUK 60NEBbIX OLUYLLEHUH, PUCKOM
XPOHM3aLMW W Pa3BUTUS CONYTCTBYHOLLMX addEKTUBHBIX pac-
ctpoucts [3]. MocnenHee ocobeHHO aKTyanbHO 4518 NauueH-
TOB C TPAaBMAaTMYECKMM FeHE30M Pa3BUTUS HEBPOMATUYECKON
6om, UTo CBA3aHO C XapaKTepoM U LOMONHUTENbHBIM 06b-
€MOM MOBPEXAEHNS OKPYXKalOLWMX TKaHel, 0CobeHHOCTAMM
OKa3aHus MOMOLUM Ha 3Tanax 3BaKyauuu W 0cobbiM ncu-
XOJIOTMYECKUM COCTOSIHUEM MOCTPaAaBLUMX, HAXOAMBLUMXCS
B 3KCTPEMAIbHbIX CTPECCOBbIX CUTYaLMsX B MOMEHT Mony-
yeHus paHeHus. Ocobyk rpynny naumeHToB, TpebyrLMx
LOMOJHUTENBHBIX CNELManbHbIX HaBbIKOB KypaLuu, coCTaB-
NAKT NauMeHTbl ¢ GaHTOMHbLIM 6oneBbiM cuHapomoM (DEC),
ABNAOLWMMCS 0C0ObIM BULOM HEBPONATUYECKOM bonn [4].

B pyTMHHOM npaKTKe 3 )eKTMBHOCTL JieyeHns 60/1eBOro
CcMHOpoMa noboro reHesa v AMHaMUKa COCTOSHWA MaUMeHTa
OLIEHMBAIOTCA NeYalluM BpayoM, KaK NpaBuno, no TpuxoTo-
MUYECKOMY MPUHLMNY «yyLue/Xyxe/Takke». [JaHHbIA Kpu-
TEPUI OLLEHKU IMHAMUKM COCTOSHUSA He BCErAa MOXET ObITb
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npueMneM 1 goctatodeH npu Kypauuu naumentos ¢ HBC.
lpuMeHeHne Hanbonee YacTo UCMOMb3YeMbIX LKA OLEHKM
6onm: BusyanbHo-aHanoroson (BALL) n Undposoit pentuH-
rosoi (LIPLL) B Hayane 1 KoHLe NeyeHnst No3BOJIAET PeLUnTb
[aHHYH0 33[a4y YacTUYHO MO MPUYMHE OTPaHUYEHHOCTH NpU-
MEHEHWA CTATUCTUYECKUX MHCTPYMEHTOB, YTO 3aTpyAHSAeT
OLEHKY 3QEKTUBHOCTU NPOBOAMMONO JIEYEHUS C NO3ULMIA
[0Ka3aTesIbHOW MeMLMHBI Y KOHKPETHOro nauueHTa [5, 6].
TpyaHocTb 06beKTMBM3aLMM Noboro 601eBoro CUHAPOMA,
n HBC B yacTHOCTW, 3aKNoyaeTcs B CyOBbEKTUBHOCTM €ero
OLieHKM NavuymeHToM. [pu 3ToM Bpayy, BbICTyNaloLLEMY B POJU
aKuenTopa MHGOpMaLMX OJJHOCTOPOHHEr0 MOpsAKa, Heob-
X0AMMO (UKCMpoBaTb AUHAMUKY 60NeBOro CUHApOMaA U UH-
TeprpeTUpoBaTh NPeAbABNSEMble anobbl B MeAULMHCKOM
LOKYMEHTaLMM JaXe B TeX Cyyasx, Korja MMeKTcs 00b-
EKTUBHblE COMHEHUS B UX [LOCTOBEPHOCTU. B ciyyasx HU3KoM
KOMM/IaEHTHOCTW MauMeHTa K NPOBOAUMOMY JIeYEHUIO, A3bl-
KoBoro 6apbepa, popMUpOBaHUS afAMKTUBHOW 3aBUCUMOCTH
OT NpMeMa ONMOMIHBIX aHaNbreTMKoB 06BbEKTMBM3aLMA XKa-
nob Ha BblpaXKeHHOCTb COXpaHstoLLerocs boneBoro cHAPO-
Ma AIBJIAETCA KITIOYEBbIM MHCTPYMEHTOM OKa3aHuUsl MOMOLLM.

CoBOKYMHOCTb BbILLEN3NOMKEHHBIX 0COOEHHOCTEN M Npo-
BnieM, CBA3aHHbIX C OKa3aHueM nomMowm naumeHtam ¢ HBC,
pa3BMBLUMMCS B pe3ynibTaTe MosTydeHHbIX B nepuof, 6oesbix
OeWCTBUIA paHeHuiA, co3LaeT NPeAnochiIKW ANS COBEepLUEH-
CTBOBAHWA CYLLECTBYHOLLMX MOAXOAO0B K KypaLuu NaLMeHToB
AaHHOr0 Npoduns U CO3[4aHUI0 HAAEXHbIX WHCTPYMEHTOB
MOHUTOPUHIa 3 EKTUBHOCTM JIEYEHNS.

Llens — cucTeMaTM3npoBaTb 0COBEHHOCTM OKa3aHus
MEJMLIMHCKON MOMOLLM U COBEPLUEHCTBOBATb MeTOL0N0MM-
YeCKUi NoAxo[ Kypauuu NauMeHTOB C HEBPOMATUYECKUM
boneBbIM CMHLPOMOM TPAaBMATMHECKOTO FeHe3a.

MATEPUAJIbl U METO/1bI

B ocHoBe paboTbl NEXUT NPaKTUYECKUN OMbIT OKa3aHUA
MOMOLLM paHeHbIM C TpaBMaTuyeckumm nopaxenuamu MHC
(B T. 4. naumeHTam ¢ ®BC), HaKoNNEHHbIN COTPYLHWUKAMM Ka-
(eapbl ¥ KINMHUKM HepBHbIX Bone3Hel BoeHHO-MeaMUMHCKON
akapemun umenn C.M. Kuposa 3a 2022-2023 rr.

[lnarHocTuka HeBponaTtuyeckoii 6onu. B cootseTcTBMM
C CYLLECTBYIOLLMMM KIIMHUYECKUMI peKoMeHdaumamn Poc-
cuiickoii Mepepaunn [7] AmarHo3 HeBponaTMyeckoin 6onm
YCTaHaBMMBAETCA Ha OCHOBaHWM anob nauumeHTa, Bepu-
(GuKaumM npuumH (3aboneBaHus UM TpaBMbl), NPUBEALLNX
K NMOBPEXEHNI0 COMATOCEHCOPHOW HEPBHOM CUCTEMBI, @ TaK-
JKE XapaKTepHOM KJIMHUYECKOW KapTUHbI, 3aKJitovatoLLiencs
B HE/pPOaHaTOMUYECKW JIOTUYHOM pacrpefeneHun Heratme-
HbIX (HanpuUMep, CHUXKEHWE UMK yTpaTa YyBCTBUTENLHOCTM)
W MO3UTUBHbIX (aNNI0AUHMS, TUNepanre3uns) CEHCOPHbIX CUMM-
TOMOB, BereTaTMBHbIX HapyLIEHWA B COOTBETCTBUW C 06-
NacTsMK, WMHHEPBMPYEMbIMU MOBPEXAEHHBIMU HEPBHbIMM
CTPYKTypaMu. MHCTpyMeHTanbHble MeToAbl obcnefoBaHus,
TaKMe KaK 3nekTpoHenpomuorpadusa (3HMI), ynbtpassy-
Kosoe uccnenosaue (Y3W) ctpyktyp MHC, KoMnbloTepHas
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KJIMHWYECKOE OBCJIEAOBAHUE
Bosb I0KanmM3yeTcs COrnacHo HelpoaHaTOMUYECKOMY
pacnpepaeneHuio u CONPoBOXAAeTcA TUNUYHbIMMN ans HB
CEHCOPHBIMU HapYLUEHUAMU

v A
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WHCTPYMEHTAJIbHOE NOATBEPKAEHUE
NoBpeXAeHNA COMaTOCEHCOPHOI HEPBHOW CUCTEMbI

|

Hb pokasana

Puc. 1. AJ'IFOpVITM [MarHoCTuKn HeBpOI'IaTVNeCKOVI 6onm B cooTBETCTBUM C CyLLecTBYHLWMMU KIIMHNYECKUMU PEKOMEHAaUNAMU

M MarHWTHO-pe30HaHCHas ToMorpadus, Apyrie UHCTPYMeH-
TaNlbHble METOAbl UCCNEeL0BaHUA HOCAT BCMOMOTraTesbHbIi
XapaKTep, a UX pesynbTaThl ClefyeT TpaKToBaTb TOJIbKO
B KOMMJIEKCE C KIMHWMYECKON KapTUHOM. ANropuTM noLuaro-
BOM [MarHOCTMKW HEBPOMATMYeCKOM 60sM B COOTBETCTBUM
C CYLLECTBYIOLLMMM KIIMHUYECKUMM PEKOMEHALMAMM Npes-
cTaBneH Ha puc. 17, 8].

TpaAMUMOHHBIM [LOMOHUTENbHBIM WHCTPYMEHTOM Auma-
rHocTuku HBC siBnsieTcs NpUMeHeHWe cneumanbHbIX onpoc-
HWKOB U LUKan, Mo3BONIAKLLMX YCTAHOBUTb KayecTBEHHbIE
XapaKTepucTUKM 60K, ee NIOKaNM3aLMio U MOMOYb 00bEKTH-
BM3MPOBAaTb BbIPaXKEHHOCTb DONEBLIX OLLYLLEHMI C MOMOLLbIO
KOIMYeCTBEHHOW oLeHKN. K HAM OTHOCATCA! CKPUHUHTOBBIN
ONpOCHWK HeBponatuyeckon 6osm (Neuropathic Pain Screen-
ing Questionnaire — ID Pain), AMarHOCTMYECKUIA BOMPOCHUK
HeBponatnyeckoi 6o DN4 (Neuropathic pain diagnostic
questionnaire DN-4), JIuackas LWwKana oUeHKW HeBponaTu-
yeckoi 6onm (the Leeds Assessment of Neuropathic Symp-
toms and Signs — LANSS), onpocHuK HeBponaTU4ecKoi
6onm (Neuropathic Pain Questionnaire — NPQ), onpocHuk
pain-DETECT u gp.

PyccKoA3bIUHYI0 NIMHIBUCTUYECKYI0 ajanTaumio W Ba-
JMAALMI0 UMEKT [Be LUKanbl: AUAarHOCTUNECKUIA OMPOCHUK
HeBponaTudeckon 6o DN& (ot ¢p. la douleur neuro-
pathique (DN) — HeBponaTuyeckas 60/ib) M OMPOCHMK pain-
DETECT (ot aHrn. obHapyeHue 6onm), No3TOMy B NpaKTU-
yecKon pabote Poccuitckoe 06LiecTBo No M3yyeHuto 6omm
PEKOMEHAYET UCMO0/b30BaTb MMeHHO uX [7]. [lns bonee yrny-
bneHHoro obcnefoBaHus naumMeHTa MoryT bbiTb NonesHbIMU
TaKkne WHCTPYMEHTbI, KaK OMpocHUK 6oneBoro noBegeHus,
LKarna KatacTpodmsauuv bomu, onpocHuk PonaHpa—Moppu-
ca, OMPOCHWKY Ha BbISBNIEHWE Aenpeccuy v Tpeeory, bonesoii
onpocHuK Mak-Tunn un gp. [9].

B nopasnsiowem 6onbLUMHCTBE CyYaeB NPUYMHON ro-
cnuTanu3aumm nauuentos ¢ HBC TpaBMaTudecKoro reHesa
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SIBNSIETCA paHeHue, 3aTparuBatoLLee 0JHy UM HECKOMbKO 06-
nacteii Tena (KOHEYHOCTW, CMEXHBIE C HUMM 30HbI); MECTOM
rocnuTanusauum — xupyprideckoe otaeneHue. OCHOBHbIE
neyebHO-AMArHOCTMYECKME MEPONPUATUSA HA HAYaNbHbIX 3Ta-
Max OKa3aHWA NMOMOLLM B CMELManM3vpOBaHHBIX JiedebHbIX
YUPEKAEHUSX pPaHEHbIM UMEIOT XMPYPryecKylo HanpasJieH-
HOCTb C LieJIbl0 COXPaHEHNS XU3HeCNoCcobHOCTY NoBpeXaeH-
HOM KOHEYHOCTU M XM3HU caMoro paHeHoro. [lofo3peHue
Ha Hannume y paHeHbIx nopaxeHnii cTpyktyp [MHC Bo3HuKakoT
Yy CMeLManucToB XUpYPruyeckux OTAeNeHuin B BoMbLIMHCTBE
C/y4aeB OTCPOYEHO, MO Mepe KynMWUpoBaHWs OCTPOTbl paHe-
BOr0 npoLecca M MosiBIEHUS HOBbIX }Kanob y BoccTaHaB-
JIMBAIOLLIErocs nocne paHeHust naumeHta. [pn 3ToM yacToi
MPUYMHOI 0BPaLLLEHNS 33 KOHCYbTAaTUBHOM NOMOLLLbHO K HEB-
porory siBNSeTCs He HeBponatuyeckas 6osb, @ CUMNTOMBI
BbiMafeHNsa GYHKUMM HepBa, TaKWe KaK MblLLeyHas cnaboctb
W HapyLUeHWe YyBCTBUTENIBHOCTU. B psafe cnyyaeB noBpex-
penue MHC yctaHaBnmBaeTcs HeBPONOroM Bo BPEMS 0CMOTpa
LS BbIHECEHWS! SKCMIEPTHOTO PELLEHWS UM CaMOCTOATENbHO-
ro obpalleHuns naumneHTa K HeBposory.

[lononH1TeNbHY0 CNOXHOCTL HeceT B cebe BepudmKa-
uma nospexaenuii cTpykTyp MHC y paHeHbIX ¢ MacCMBHbIM
OeheKTOM TKaHel, 0XOoramu, NepenoMaMm KocTel KoHeu-
HOCTE, MUMMOBUNN3UPOBAHHBIMU TUMCOBLIMKA MOBSA3KaAMMU,
a TaKe y ManoMobUNbHbIX MaLMEHTOB MO NpUYMHE orpa-
HWYEHHON BO3MOXHOCTU MPUMEHEHUS WHCTPYMEHTAsIbHBIX
amarHocTuyeckux metoamk (IHMI, Y3U u MarHuTHo-pe-
30HaHCHOW ToMorpadum). B cBs3n ¢ 3TUM y BONbLUMHCTBA
NauUMeHTOB JaXe B CMeLuanu3vpoBaHHbIX NevebHbIX yuy-
pexpaennax auarHo3 HBC Ha HauyambHbIX 3Tanax NeyeHus
YCTaHaBNMBAETCS HEBPOJIOrOM KIIMHUYECKM, U TOSIBKO CMyCTA
BapuaTUBHbIN nepuop, dakT nopaxkenus NMHC noaTeepxaaeT-
CS MIHCTPYMeHTasbHbIMY 06crief0BaHUAMM. [Tpy 3TOM BaHoI
3ajlayel HEBPOOra YXKe NpW NepPBUYHOM OCMOTpE ABNSETCS
MPOrHO3UPOBaHUe [abHELLEN TaKTUKU JIeYeHUs NaLMeHTa




OPTHATTBHBIE MCCTTE[IOBARMA

Ha OCHOBaHWUM KJIMHMYECKWX cuMnToMOoB nopaxenus MHC,
B T. Y. OMpefeNieHne KaHAMAaToB As 3TanHoro Hempoxu-
PYpruyeckoro nedenus. B cTpykType MexaucumnaHapHoro
B3aMMOJENCTBUSA M COXPAHEHUS MPEEMCTBEHHOCTU OKa3aHus
crneunanu3“poBaHHoi NOMOLLUM B OJHOM CTaLMoHape npa-
BW/IbHBIM LUArOM SIBNISIETCA YBEAOMIIEHWE HENpOXUpYproBs
0 HanMuMW NOTEHUMANBHOMO KaHAuLaTta A1 NpoBefeHus
OTCPOYEHHOr0 OMepaTMBHOrO BMeLLaTeNbCTBA N0 Mepe 3a-
BEPLUEHWS OCHOBHOMO 3Tana XUPYPruyecKoro JIEHEHNS 1 Ky-
MUPOBaHWA paHeBOro BOCMAJUTENBHOMO MpoLecca.

MeTon OLEHKU BbIPaXXEHHOCTU U MOHWUTOPUHra 3g-
tekTuBHoCTM NleyeHust HBC. [1ns nepBuyHOM M OMHaMUye-
CKOM OLIEHKM MHTEHCMBHOCTM HeBpomnaTuyeckon 6omu y no-
CTPajaBLLUMX B pe3ysbTaTe H0EBbIX AEMCTBUI COTPYAHUKaMH
Kadenpbl U KIMHUKW HepBHbIX BonesHen 6bin pa3paboTaH,
BHEJPEH U MPUMEHSETCA METOL OLEHKU BbIPaXKEHHOCTH
1 MoHuTopuHra addextnsHocTn niedeHns HBC. Metog ocHo-
BaH Ha ayTOMOHMTOPMHIE MaLMeHTOM CBOMX 60NeBbIX OLLy-
LLEHNN B TeYeHMe CYTOK C nocnefoBaTesibHOW (uKcaumen
YCpeLHEHHOro CpesHeYacoBoro MoKasaTens BbIpaXeHHOCTU
ucnbiTbiBaeMon bonm no 11-6annbHon LPLL, a Takke yka-
3aHWEM NPOLOSIKMTENBHOCTU M KayecTBa CHa B CYTOYHOM
rpaduyeckoM LHeBHWKe 6onn. Bpay oueHuBaeT cpepHecy-
TOYHBIA M CyMMapHbIN CYTOYHBIN NoKasaTtenu bosm, a Takxe
MHIEKC HOYHOTO CHa.

KnloyeBbiM yCnoBMEM YCMELIHOCTU MpUMEHEHUs pas-
paboTaHHOro MeToAa SBNSETCS CaMOCTOSATENbHOE BeLEHUe
rpaduyeckoro aHeBHWKa bonu naumeHtoM. C ogHoi cTo-
POHbI, NPaBUNbHOE M CBOEBPEMEHHOE BELEHWE CYTOYHOro
rpaduyecKoro AHEBHUKA 60NN NaLMEHTOM MO3BONISIET Bpayy
LenaTb BbIBOAbI 0 3aMHTEPECOBAHHOCTM MaLMEHTa B BbI3L0-
POBJIEHMM, MOBBILIAET KOMM/IAEHTHOCTb MaLMeHTa K NpoBO-
LMMOMYy NiedeHuto. C apyroii CTOPOHBI, B yCNoBusX feduuuta
BpeMeHU NMpuMeHeHWe pa3paboTaHHOro MeTofa Mo3Bonser
Bpayy B KpaTyailLMi CPOK MOMYYnTb KITHOYeBy MHdOpMa-
LMK 0 CYTOYHBIX KonebaHuax bonu, ee NuKax, AMTENBHOCTH
M KauecTBe CHA M B COOTBETCTBMM C 3TUM COCTaBUTb UHIU-
BMAYyanbHYl0 CXEMY MpUEMa JIeKapCTBEHHBIX MPenaparos,
KOPpEeKTMpOBaTb WX [LO3MPOBKY B nepuop, Neuyenus. Mepes
MepBbIM 3anoJIHEHWEM AHEBHUKA CrieflyeT TILATENIbHO Npo-
MHCTPYKTUPOBATb MaLMEHTa, a N0 UCTEYEHUU NEPBBIX CYTOK
HabniofeHns B NpUCYTCTBUN NALMEHTa BHUMATENbHO U3Y4YMThb
3anoJIHeHHbIN rpadmK 6onm, B ciyyae HeobxoaMMOCTM 3a-
AaTb YTOUHAKLLME BOMPOCHI MM MOMPOCUTL MaLMeHTa ca-
MOCTOSTESIHO YCTPaHUTb BO3MOXHbIE HETOUHOCTH 3armoJiHe-
HUs. BaxHbIM ABNSETCS U3bATUE 3aMOIHEHHOMO MALMEHTOM
rpauyeckoro OHEBHWKA MO WUCTEYEHUM CYTOK W 3aMeHa
€ro HOBbIM BO BpEMS BM3WTa Jleyallero Bpaya K mauumeHTy.
Mo okoH4aHWM neyeHmns rpadmkm oueHkn HBC Kak BakHbIi
MeAVLMHCKIIA [JOKYMEHT, 0TPaaIoLLMN AUHAMUKY COCTOSHMS
naumeHTa, MOryT BK/afbIBaTbCA B UCTOPUIO HonesHu.

lpeanoxeHHbln MeTog oueHkvu HBC no3sonser MoHu-
TOPUPOBaTb AWHAMUKY COCTOSHUSA OMUCTaHLUMOHHO, YTO 0CO-
DeHHO aKTyanbHO NpU Kypauuu MaLMeHTOB, HaXOASLLMX-
CA Ha JIeYEHUM B XUPYPrUYECKUX OTHENEHUSAX B YCOBUAX

Tom 42, N° 4, 2023

DQk https://doiorg/ 1017816/ rmmaré11148

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKOV aKaaemum

HEBO3MOXHOCTM OCYLLLECTBIIEHUS eXKeAHEBHbLIX HEBPOJSIOrM-
yeckux ocMoTpoB. CpaBHUTENbHAs OLEHKAa TaKWX MoKasa-
TeNlel, KaKk CPeAHECYTOYHbIA U CYMMapHbIA CYTOYHBIA MO-
Kasatesm 605, y oiHOro NauueHTa B AMHAMMKE MO3BOJSIAET
HarnagHo, a npu HeobxoAMMOCTU C NPUMEHEHWEM NPOCTbIX
CTaTUCTUYECKUX METOLO0B (OLleHKa [LOCTOBEPHOCTU Pa3finymiA
B CBA3aHHbIX BbIDOPKAX) ONpeLennTh YCreLwHOCTb NPoBeeH-
HOro JIEYEHWS, YTO NOBBILIAET HArNAAHOCTb 3PHEKTUBHOCTH
NeYeHUs KaK ANns Bpaya, TaK W AN naumeHTa.

OueHKa McUXMYecKoro cratyca. BaxHoii coctaBnsto-
Leit Kypaumm naumenTa ¢ HBC B pe3ynbtate 60eBoM TpaBMbI
ABNSAETCA OLiEHKa ero Nncuxuyeckoro coctosHus. Hecmotps
Ha TO YTO [aHHas COCTaBAILLAs KOMMIEKCHOTO 0CMOTpa
BXOJMT B KOMMETEHLMIO Bpayen-Ncux1aTpoB, NcuxoTepanes-
TOB M KIIMHUYECKMX NCUXONI0roB, Bpay-HeBposIor 0bs3aH Bna-
LeTb 6330BbIMM 3HAHWAMM U HaBbIKaMK1 PaboTbl CO CKPUHMH-
TOBbIMM LUKaNaMu OLEHKM Mcuxuyeckoro ctatyca. K Takum
LUKanaM OTHOCATCS: FoCnuMTanbHas LWKana TpeBory 1 genpec-
cum (Hospital Anxiety and Depression Scale, HADS), wka-
na penpeccum MonTtromepn—Actepra (Montgomery—Asberg
Depression Rating Scale, MADRS), wkana amunbToHa Ans
oueHkn aenpeccun (Hamilton Rating Scale for Depression,
HDRS), WwKana MaMuibToHa ANs OLEHKU TPEBOKHOIO COCTOSA-
Husa (Hamilton Anxiety Rating Scale, HAM-A), wkana aenpec-
cum beka (Beck Depression Inventory, BDI).

B dhopmupoBaHUM NCKUX0NOrMYECKOro cTaTyca NauneHTa,
MOJTYYMBLLEr0 paHeHue, MOMUMO 6a30BbIX MHAMBMAYANbHbIX
MCUXONOTMYECKUX 0CODEHHOCTEN BaXKHYK PONb UrpalT Xa-
PaKTep W TAXKECTb MOYYEHHOr0 paHeHus, 0bCToATeNbCTBA
nosyyeHust 6oeBoii TpaBMbI, KQYECTBO OKa3aHUs MeLULMH-
CKOI NOMOLLY Ha NpeablAyLLMX 3Tanax IeYeHus), COXpaHeHu e
CnocobHOCTM K CamMooOC/yKMUBaHMIO, NEPCMEKTUBLI BOCCTa-
HOB/IEHWA PYHKLMM, M3NEYEHUS U BO3BPALLEHNA Ha BOEHHYH
cnyx0y, coumnanbHble acneKTbl (NoAaepxKa poACTBEHHUKOB,
MosTy4eHne CTPaxoBbIX BbINAAT, 0DOPMIEHNE MHBAIMOHOCTH,
LanbHenllee TPyA0YCTPOMCTBO M Np.). Mo HaleMy MHeHwmio,
npu paboTe ¢ NauueHTaMmn JaHHOTO NPodUNsA LIS CKPUHUH-
FOBOW OLIEHKM HaNnuusi NCUXUYECKUX PaCcCTPOWCTB Ha Ha-
YasbHbIX 3Tanax rocnuTanu3auuy Haubonee NOAXOAALMMY
ABNSKOTCA LWKaNbl OLEHWBAIOLLME YPOBEHL TPEBOrM MOCTpa-
paswero (wkana HAM-A, nogwkana HADS-A), a Takxe
WwKanbl [aMunbToHa M MoHTroMepu—Acbepra, npefcTaBns-
fowme coboi pa3BepHYTOe KIIMHUYECKOE MHTEPBBIO M Npes-
rnonarawLLue He TONBKO MONyYeHWe OTBETOB OT MaLMEHTa,
HO ¥ (OpMMPOBaHME KIIMHWUYECKOTO BreyYaT/eHns Bpaya
0 nauweHTe. Vicnonb3oBanue wKan beka v noALwKansl fe-
npeccun HADS-D rocnutanbHoi LWKanbl TPEBOTY U fenpec-
CUM NpueMneMo Ha boniee NO3AHMX 3Tanax JieyeHus.

OueHKa NpoAoMKUTENIbHOCTU U KayecTBa cHa. X{anobbl
Ha HapyLLeHWe CHa ABNAIOTCA PaKTUYECKM 0BAMraTHBIMK ANS
naumeHToB ¢ HBC TpaBMaTnyeckoro reHesa. HapyweHue cHa
Y NaumeHTOB AaHHOro NpoQunis MOXeT BbiTb CBA3aHO KaK
C HarmumeM 60nM, NCUXMYECKUMM HapYLLEHUAIMM, TaK U WX
coyeTaHueM. B 6onbluMHCTBE CyyaeB paccTpoOWCTBA CHa,
C KOTOPbIMM CTAJIKUBAKITCA HEBPOJIOTM NP JIEYEHWUM PaHEHbIX
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¢ HBC, B cooTBeTCTBMM C MexayHapoaHoi KnaccuduKaumei
paccrpoiicts cHa (MKPC-3, 2014 r.) oTHOCATCA K BTOPUYHBLIM
hopMaM ocTpon (MPOACIKUTENBHOCTL MeHee 3 MeC) MHCOM-
Hum [10].

LLInpoKo M3BECTHO, YTO COH SABNSETCSA ECTECTBEHHBIM
npoTMBOOONEBLIM COCTOSHWEM, 00YCNOBNEHHBIM KaK Npo-
Leccamu oTHocuTeNbHOM AeaddepeHTaumm CTPYKTYp LEHT-
pasibHOM HEPBHOW CUCTEMbI, TaK M BIMSIHUEM Ha HOUM-
M aHTUHOLMLENTMBHbIE HEWPOMEeANaTOpHble CUCTEMBI.
BaHylo ponb B yMeHbLLeHUM oLuyleHns 6oau Bo BpeMs
CHa MrpaeT HapylueHue NpOBEAEHWS Ha YpOBHE TanaMyca,
a TaKXKe NMoJaBfieHWe aKTMBHOCTU OpeKcuHa (HenponenTu-
[a, Y4acTBYIOLLEro B Npoueccax perynsuum Bo3bywaeHus,
UMKNa «COH—b0/1pCTBOBaHME»), YBEIMUEHME CEKpeLun [o-
daMuHa 1 MenaToHWHa. PaccTpoiicTBa cHa AMarHocTupyT
y 67-88 % BonbHbIX C XpOHUYECKMMM 6ONEBBIMU CUHAPOMa-
MW, B TO 3Ke BpeMs He MeHee YeM 50 % BombHBIX € MHCOM-
HWeli CTPaAaloT XpoHMYeckuMm bonsmu. HapyLieHue HouHoro
CHa COMPOBOXAAETCS YBENMYEHNEM YaCcTOTbl BCTPEYAEMOCTH
BoneBbIX CMHAPOMOB KaK 13-3a COKpaLLeHns 0bLuel npoaon-
JKUTENBHOCTM, TaK M U3-3a YXYALIEHUS HEMPEPbIBHOCTM CHa.
KoppeKums camoro yacToro paccTpoicTBa cHa — XpOHWYe-
CKOM MHCOMHWM — MPUBOLAMT K YMEHBLLEHMIO COMYTCTBYHOLLEH
6onm n ynyuLweHmto cocTosHMA nauuenTa [11]. Ha ocHoBaHuu
BbILLEW3/IOXEHHOr0 KOPPEKLUMS HapYLUEHWS CHA Y PaHEHbIX
¢ HBC npepcTaBnsieTcs He NPOCTO CMMMTOMATUYECKUM fle-
YeHWeM COMYTCTBYIOLLEr0 PaccTpoOWCTBa, @ BaKHOW, naro-
FeHeTMYeCKU 0DOCHOBAHHOW COCTABASIOLLEN KOMMIIEKCHOM
MeJMKaMEeHTO3HO! Tepanuu.

MpaKTUYeCKW KaxAas M3 LUKan OLEHKU NCUXMYECKOro
cTaTyca COAEPXUT BOMPOCHI 0 KayecTee CHa obcnemyemo-
ro. PaspabotaHHbil MeTof oLeHKM BbipaxeHHocTM HBC
C MOMOLLbK CYTOYHOTO rpauyeckoro AHeBHUKa 60Nn TaK-
e YuMTbIBaeT MPOJOMKUTENBHOCTD W KayecTBO HOYHOMO
CHa nauueHTa, a MPeAsIoKEeHHbIA UHTErpanbHbIA MoKa3a-
Teflb — WHAEKC HOYHOrO CHa (Npou3BefeHWe KONMYecTBa
HOYHOr0 CHa B Yacax Ha KauyecTBo cHa no 11-6annbHoit
PENTMHIOBOM LUKase) — Mo3BOASET KnaccupuumMpoBaTh COH
nalmMeHTa C HeBPOMaTUYeCKOi 60Nbio M Ha OCHOBaHUM 3TO-
ro 6onee anddepeHUMpOBaHHO NOAXOAUTbL K JIEYEHUMIO ero
HapyLUEeHWA.

B HacTosee BpeMs BHe 3aBUCUMOCTU OT (OPMbI WH-
COMHMM METOLLOM BbIbopa B JieYeHUN ABNSAETCSA NpUMEHEHME
METOAMK KOTHUTUBHO-NOBEAEHYECKON Tepanuu, BKIOYak-
weil B cebs peKOMeHAALMM MO TUrMeHe CHa, OrpaHUYeHus
BHELUHE CTUMYNALMK, Tepanuio orpaHUYeHNeM CHa 1 0TAbI-
Xa, Nno3HaBatenbHble (KOrHUTMBHbIE) MeToauku [12]. OgHa-
KO MpUMeHeHMe AaHHbIX METOAMK HEBO3MOXHO B YCNOBUSX
MaccoBOro MOCTYMEHUs NOCTPALaBLLUMX, Y JUL, C TSKENOo
COMaTUYeCKO MaTonorueil, a Take B LENOM Yy [aHHOW
rPynnbl NaLMeHTOB MO MPUYMHE OTCPOYEHHOCTU NleyebHoro
apdekTa. Hanbonee npocTbiM 1 0AHOBPEMEHHO 3D dEKTHB-
HbIM CMOCOBOM KOpPEKLMM OCTPOK MHCOMHWM Y MaLMEHTOB
¢ HBC TpaBMaTnyecKoro reHesa ABnseTcA NpuMeHeHne hap-
MaKOMNOTMYeCKUX CPEACTB, NPX 3TOM MHOTWE U3 MpenapaTos
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nepBoii (QHTMKOHBYNbCAHTbI, aHTUMAENPECCaHTbl CMELLaHHO-
ro [eNcTBUA) U BTOPOM JIMHWUIA (OMMOUAHLIE aHAMNbreTUKK)
neyeHns HeBponaTuyeckon bomm obnapatoT cefaTMBHBIMU
CBOMCTBAMW pa3HOM CTeneHU BbIpaxeHHOCTU. OfHaKo ux
LeicTBUA He Bceraa bbiBaeT AocTaTouHo Ans adhdeKTUBHOrO
NeYeHUss MHCOMHWM, NO3TOMY B MPaKTUKe JIeYEHUS AaHHbIX
nau1eHToB 000CHOBAHO AO0MOJHUTENBHOE Ha3HayeHWe npe-
napaTtoB, TPAAMUMOHHO UCMONb3YEMBbIX MPU NIEYEHUU Hapy-
LeHUs cHa. K HAM OTHOCATCS: aHTUAEeNpeccaHThbl (TpasofoH,
MUpTa3anuH, MMaHcepuH), beHsoamasenuHosble (heHasenam,
nopasenaM, KioHasenaMm, HuTpa3enam) u HebeH3oamasenu-
HOBbIE (30/TNMAEM, 30MUKJIIOH, 3aNeMJI0H) aroHUCTbI BeH3oau-
a3enuHOBbIX PeLenTopoB peLenTopHbix KoMnnekcoB MAMK,
6nokatopbl H1-ructaMuHOBLIX peLenTopoB (LOKCUNIAMMH,
IMGbEHTMAPaMUH), HEMPONENTUKY (TUMUYHBIE U aTUMUYHBIE),
aHTUKOHBYNbCAHTBI (rabaneHTuH, nperabanuH), npenapartbl
MenaToHWHa. 1o BO3MOXHOCTU NPY IeYeHUN HapyLLEHWIA CHa
y naumenToB ¢ HBC cnepnyet craparbcs usberatb HasHaueHus
BbICOKWX 103 HEMPOMIENTUKOB (B T. Y. aTUMUYHbIX) N0 MPUYMHE
Ux uHrnbmpyoLero fenctena Ha D,-nodamuHoBbIe peLien-
TOpbl HelpoHoB rpynnbl A10 Me30NMMOUYECKOW CUCTEMBI,
ABNAOLLENCA YacTbl0 A0PaMUMHOBOM aAHTUHOLMLLENTUBHON
CUCTEMBI.

JleueHue HeBponaTUyeckoii 60mn. TaKTUKa NeYeHms na-
umenTa ¢ HBC TpaBMaTyecKoro reHesa LoMHa CTPOUTHLCS
B 3aBMCMMOCTM OT BENIMYMHBI COCTaBASIOLLMX €ro HouuLen-
TMBHOTO, HEBPOMATMYECKOr0 U NMCMXOTEHHOr0 KOMMOHEHTOB,
MpU 3TOM HOUMLENTMBHAs COCTaBMAOLLIAA MOXKET bbiTb cy-
LLLeCTBEHHOMW C Y4YETOM MOMTy4YeHHbIX paHeHui. B poccnickmx
K/IMHWUYECKNX PEKOMEHAALMAX MO JIEYEHNH0 HEBPOMATUYECKON
Bonu B paMKax ee KOMMJIEKCHOM Tepanuu onpejeneHsbl cne-
AyloLume MeToAbl:

- Tepanus 0CHOBHOro 3aboseBaHus;

+ (hapMaKoTepanusa 601eBoro CMHAPOMa;

* HeMe[MKaMeHTO3Hble MeTobl fleueHns bomu;

* MarlovHBa3WBHbIE W XUPYPryecKue MeTofbl Tepanum

bonu;

 Tepanus conyTcTBYOLLMX Bonm paccTpoicTs [7].

Mpu rocnuTanMsauMy OCHOBHOM MOTOK MOCTpafaBLUMX
B pe3y/ibTaTe paHeHWi, NoNyYeHHbIX B nepuos 6oeBbIX Aei-
CTBWM, HANPaBNISETCA Ha JIEYEHWE B XUPYPrUYeCKWe oTaene-
Hus. ConytcTBylowme nopaxenus ctpyktyp MHC octatotcs
B TEHW OCHOBHOM XMPYPrU4ecKoi paboTbl, YXO4AT Ha BTOPOM
MnaH WM MoryT 0CTaBaTbCA HeAMArHOCTUPOBaHHbIMK, a bo-
NeBO CUHAPOM, MPeAbABNIAEMbIA PaHEHbIM, pefKo Aud-
(epeHUMpYeTCS Ha HOLMLENTUBHLIA U HEBPOMATUYECKUN.
B cBAi3W C 3TMM NauUMeHTbI C paHEHUAIMU 1 TPaBMaMu Mony-
yakT HeauddepeHUMpoBaHHyto 0be360nMBaloLLYI0 Tepanuio,
COCTOSILLYI0, KaK NpaBwio, M3 NpocToro (Haubonee yacto —
MeTaMW30/ HaTpus) UM KOMBMHWMPOBAHHOMO aHanbreTuKa
nnbo HecTepouHOro NMpOTUBOBOCMANMUTENBHOIO Npenapa-
Ta (HMBIT) B coveTaHmm ¢ npenapaTtamu, 0biafaloLwmMMm cefa-
TMBHbIM fieicTBueM. [pu HeadeKTUBHOCTH 00e300MBaHMS
CeayHoLLMM 3TanoM JIeYeHUs ABNSKOTCA ONUOMAHbIE aHasb-
retukun. lNpu HepocTaTo4HOM 3QHEKTMBHOCTM NOCNEAHMX
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Puc. 2. MMpoanieHHas pervoHasnbHas (MPpoBOAHMKOBAs) aHecTesus
MECTHbIM aHaCTETMKOM [JIMTENbHOMO AeiCTBUA Y MaumeHTa C He-
KynupyembiM HBC B pesysnibTate OrHECTpesbHOT0 paHeHusl MpaBoro
MeYeBoro CryieTeHNs

B CMeLMan13npoBaHHbIX CTaLMOHapax MPUMEHSIIOT METOAb
MPOAJIEHHOW perMoHanbHOM aHecTesun (puc. 2, 3).

B oTHOWeHUM ycTaHOBNEHWS OuarHo3a daHToMHoM 6onm
B XVPYPrUYeCKUX OTAENEHMSX, KaK NpaBuno, npobnem He BoO3-
HUKAET, O[JHAaKO MOAXoAbl K 00e300/MBaHMI0 TaKUX MaLMeH-
TOB SBNISOTCA CXOKMMU. [Py 3TOM KIaccuyecKkme aHanbreTukm
(npocTble 1 KoMbUHMpoBaHHbIe) 1 HIBI He oTHocsATCA K npe-
napaTaM C [JoKa3aHHOW 3O HEKTMBHOCTBLI0 NPY NIEYEHUM HEBPO-
narnyeckoii 6onu. B HacTosiLee Bpems BbIGENAIOT NATb Fpynn
npenaparos, 0651afaloLLMX A0Ka3aHHO! 3QHEKTUBHOCTBIO A5
nevenns HBC. K nepBon nuHMM Tepanuu HeBpOMaTUHeCKoM
B0/M OTHOCATCS aHTUKOHBYIBCAHTBI (rabaneHTuH, nperabanuH,
KapbamasenuH — TOJbKO NpY TPUTeMUHAMBHOW HeBpanruu),
aHTUAENPEeccaHTbl (TPULMKIIMYECKIME, MHTMOMTOpBLI 0BpaTHOro
3axBaTa CEpPOTOHWHA WM HOPaApeHanuHa), Ko BTOPOM U Tpe-
Tbeil — OMUOMAHbIE aHanbreTUKU (Tpamagos, TaneHTagon,
OKCWMKOZ0H, MOp@WH), nMpenapatbl 415 MECTHOr0 NpUMEeHEeHMs
(c 5 %-HbIM MMIOKaMHOM MM 8 %-HbIM KancauumHoMm), boTy-
JIMHUYECKMA TOKCUH TNa A (B BUE MOAKOXHbBIX MHBEKLMIA) [7].

InddepeHumrpoBaHHas Tepanus B COOTBETCTBUM CO CTpa-
TUQUKALMEN MALMEHTOB Ha rpynmbl N0 CTENEHU BbIPAXEH-
HoCTM DONEBOro CUHAPOMA ABNSAETCS «30M10TbIM» CTaHAAp-
TOM JIEYEHUA NALMEHTOB C NIOLIM TUNOM Bonu. MonydaeMble
C NoMoLLbIo cyTouHoro rpadmyeckoro aHeBHuKa HBC Konm-
YeCTBEHHbIE MOKa3aTenu WHTEHCUBHOCTW HEBPOMATUYECKOM
6onun 0bnafalT LieHHbIM NPaKTUYECKUM 3HAYEHUEM C TOUKM
3peHus Bblbopa NeKapcTBEHHOM cTpaTerum, 0cobeHHo npw

Puc. 3. lponoHrpoBaHHas anuaypanbHas aHecTe3us ¢ NepMaHeHT-
HbIM MOCTYMIEHNEM MECTHOTO aHECTETUKA Yepes [103aTop C BO3yLL-
HOM NOMMON Yy NaumeHTa ¢ GaHTOMHOMN DONbIO

OnpefeneHny NoKa3aHW W MPUHATUM PEeLLeHns 0 HasHa-
YeHUM OMMOMIHBIX aHanbreTukoB. [laHHble nNpenapatbl OT-
HeceHbl K TpeTbel JIMHAW Tepanuu HeBponaTuyeckol 6onm,
TaK KaKk Npy ANWUTENIbHOM MPUMEHEHWUM BO3HWKAET PUCK 3a-
BMCUMOCTW U LUIMPOKMIA CMEKTP HeBNaronpusaTHbIX ABEHUN.
HeobocHoBaHHOE U JJIMTENIbHOE MPUMEHEHWE OMUOULHbIX
aHanbreTMKoB ABNseTCA (haKTOPOM puUcKa pasBUTUSA afauK-
TMBHOI NaTOMOMMK, NO3TOMY K MX Ha3HAYEHWO CrefyeT oT-
HOCMTbCA C MaKCUMasTbHBIMU TLLATENBHOCTBIO M BHUMAHMEM.
TaK, no faHHbIM A. Mohamadi et al. (2018), 3noynotpebnenue
onuouzaMm BCTpeyaeTcs NpuMepHo y 4 % niopeii nocne mx
MPUMEHEHUs NpU TpaBMax Unu 6oneBoro cMHApOMa, CBS-
3aHHOro C onepaTuBHbIM NiedeHneM [13]. Tepen npuHsATUEM
PeLUeHUs 0 Ha3HaYeHUM OMMOUIHBIX aHANbreTUKOB C Lieblo
KynupoBaHus HBC cnepyeT ybeauTbes B NpaBMibHOCTUA NpU-
eMa M [0CTaTOYHOCTU [03 NMPUMEHSEMBIX HEHAPKOTUYECKUX
aHanbreTMKoB, MCMOMb30BaTh BECb apCeHan MMelLLMXCS
npenapaToB, a TaKXe WX AOMyCTUMble hapMaKonornyeckue
KoMbuHaumu. He cnepyeT HasHauaTb OMWMOMAHBIE aHanbre-
TUKM B cnyyasx, Korga neveHve HBC nposogutcs 6e3 npu-
MEHEHUs afieKBaTHbIX A03 MPEenapaToB NepBoM JIMHUU.

B cooTBeTCTBUM C KIIMHMYECKMMM peKoMeHaaumuamMmn Poc-
cuinckoi ®enepaumm [7] HasHaueHUe ONMOMAHBIX aHamNbreTH-
KOB Lies1eco0bpasHo TOMIbKO Y NALMEHTOB C HEBPONATUYECKOI
Oonbilo cpefiHeN U BbICOKOW MHTEHCMBHOCTH, pedpaKTepHOM
K Tepanuv npenapaTtaMmu Nepeoi W BTOPOW JINHWIA, NpK YeT-
KOM COBIOAEHUM HUMKECeayoLWmX npuHUmMNoB (Tabn. 1).

Ta6nuua 1. MNprHUMNLI NPUMEHEHNS ONUOMAHBIX aHanbreTukos npu HBC

1. HPOBECTM MNOBTOPHYH OLEHKY HeobxoaMMoCTH NMPUMEHEHNA U B3BECUTb NMOJIb3Y U PUCK nepep HasHa4yeHneM npenapara. M3y‘-WITb
aHaMHe3 Ha NpeAMeT Hann4yua 3J'IOYI'IOTp66IIeHVIFI 1 3aBMcMMoCTU. cknounTb Hannume nenpeccun.

2. CdopmupoBaTb 0XKMAaHNSA OT Jie4eHus, 06bACHUTL DOSILHOMY ero posib B npouecce 6e30nacHoi Tepanum U MOHUTOpUHTE 3 dek-

TUBHOCTU.

3. HauuHatb Tepanuio ¢ bonee HU3KMX [,03 C NOCTENEHHOI TUTpaLmei. [TPOBOAUTL MOHUTOPUHT eXKe[HEBHOI 403bl; N0 JOCTUKEHUM
£03bl, paBHoii 50 Mr B MOPMHOBOM 3KBMBANEHTE, NOBTOPHO OLLEHUTb 6anaHc Nonb3bl U pUCKa.

4,  0becneunBaTb MOHUTOPUHI NO6OYHBLIX IQPEKTOB M OCNOXKHEHWIA Tepanum, BKIOYas 3n0ynoTpebneHne 1 npuBbIKaHue.

5. MpeKpaTuTb Tepanuio B cyyae Hea(eKTMBHOCTM UMM KOTAa PUCK NepeBeLLMBaeT nosib3y. OLEHKY pucka Nosib3bl peKOMeHyeTcs
NpoBOAUTb Yepe3 1—4 Hep, OT Hayana Tepanuu, 3aTeM — Kazble 3 Mec.
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Puc. 4. YnbTpa3syKoBas HaBuraums npy BoiNonHeHUn bnokagel Ne-
BOTO 3BE3/4aTOro raHrma. 1 — WHBLEKUMOHHaA Urna; 2 — nepea-
HSI NECTHWUYHAA MbILLLA; 3 — 00LLas COHHas apTepus; 4 — [IMHHas
MbILLLIA LLeW; 5 — monepeyHblii OTPOCTOK 6-T0 LUEHOT0 MO3BOHK;
6 — 3Be3a4aTblii raHrni

o

Puc. 5. Cunapom lopHepa cneBa (nTos, Mu03, 3HODTanbM) —
MPU3HaK NPaBW/bHO BbINOJHEHHO 610Kaabl 3Be344aTOM0 FaHINs

Puc. 6. Komnpeccua npaBoro cefafMLHOr0 HepBa KOCTHbIM OT-
NIOMKOM 6eJipeHHO KOCTW MOoC/e OrHECTPEesIbHOTO MHOT0O0CKOSIb-
yaToro nepenoma: 1 — 6GefipeHHas KoCTb; 2 — KOCTHBIi OTJIOMOK;
3 — ManobepLioBasi MopuUMs CeLaNULLHOMO HepBa (TMMo3xoreHHast
CTPYKTYpa, HepBHble (hacLMKyNbl He BU3yanuaupyloTcs); 4 — Gonb-
LwebepLoBas nopuns cefanuLiHoro Hepsa (CTpyKTypa hacumkyn co-
XpaHeHa); 5 — 30Ha BbIpaXKEHHOro NepuHeBPabHOro OTeKa

Mcxoas m3 onbiTa oKasaHua noMoly naumentam ¢ HBC
TPaBMaTUYECKOro TreHesa, MoKasaHus [ONA NPUMEHeHUs
ONMMOMAHBLIX aHaNbreTMKOB C Liefblo 00e300nMBaHMA MoryT
ObITb OrnpeneneHbl Ha OCHOBAaHUM Pe3yNbTaTOB CYTOYHOrO
rpadmyecKoro [HeBHUKa HeBponatuyeckoi bomu. Mo Ha-
LIeMY MHEHWUIO, K HUM OTHOCWTCA COXPaHSIOLLMIACS Ha Npo-
TAXEHUM He MeHee 3 cyT (Ha (oHe mpueMa MOHOTepanuu
AHTUKOHBY/IbCaHTaMM (rabaneHTWH, nperabannH) B MaKcu-
MaJlbHO [I0MYCTMMbIX TepaneBTUYeCKMX Ao3ax (mpu ycno-
BUAX YO0BNETBOPUTENIbHON MEPEeHOCUMOCTH) MM KOMOU-
HauMM %2 MaKCMManbHO [ONYCTUMbIX TepPaneBTUYECKUX [103
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aHTUKOHBYNbCaHTOB (rabaneHTuH 1800 mr/cyT, nperabanuH

300 mr/cyt) n amutpuntunmHa (100 Mr/cyT)) oanH U3 cnepy-

towmx peckpuntopoB HBC:

1. 3HayeHue cpepHecyTouHoro nokasatens HBC bonee
5,0 6annos no LPLL.

2. Tpu n bonee 4acoB B CYTKW HEBPOMATUYECKON 60U C UHTEH-
cuBHOCTBHO 8 1 6onee 6annos no LIPLL npu 3HaueHmsx cpeq-
HecyTouHoro noka3atens HBC 6onee 4,0 6annos no LIPLL.

3. 3HaueHus cymmapHoro cytouHoro uHaekca HBC bonee
120 6annos.

B psge HabmogatenbHbIX UCCNEA0BaHNA, NPOXOAMBLLINX
B pasHbIX CTpaHax Mupa, bbio NoKasaHo, 4to addeKTMBHOCTb
MOHOTEpanuM HeBponaTMYecKoi bonu B peanbHoi NpaKTHKe
coctaenseT B niydwem cnydae 20-30 % [14]. B cootBeTCTBUM
C KIIMHMYECKUMU PEKOMEHALMAMM Ha3HaueHWe KOMOUHUpO-
BaHHom Tepanuu npu HBC cnepyet paccMatpumBarth B ciyyasix,
Korfa MoHoTepanua B 3QQeKTUBHBIX J03aX Ha NPOTSXEHUM
3 Mec neyeHMs MpUBENA K CHUKEHWUK0 MHTEHCUBHOCTM Bosin
He bonbLe YeM Ha 30 %, unn Ha ee doHe Bosb coxpaHseTcs
Ha ypoBHe 5 6annos no 11-6annbHoi LIPLL, a 6onesoi cuHa-
POM Npy 3TOM NPUBOLMT K 3HAYUTENBHOMY YXYALIEHMI0 Kade-
cTBa *u3Hu [15]. HeBposior, 0Ka3biBatoLLMiA NOMOLLb PaHEHbIM
¢ HBC TpaBMaTu4ecKoro reHesa, B T. 4. ¢ ®BC, He uMeeT Ta-
KOro 3anaca BpeMeHM, MO3TOMY, UCXOLS M3 HaLLero OnbITa,
K Ha3Ha4yeHM0 KOMOMHMPOBAHHOW Tepanuu cnepyet npube-
raTb Cpa3y Xe nocsie yCTaHoBNEHUsA He3Q(PEKTUBHOCTU MOHO-
Tepanuu MaKcUMarnbHO paspeLUeHHbIMKA [03aMu MpenapaToB
nmbo B cyyae MOSBNEHUS HeXenaTenbHbIX ABEHWA B Npo-
Liecce TuTpaLmm ux 1o3. Haubonee 3apekoMeHoBaBLUel cebs
KoMbuHauuen npym neveHnn HBC cunbHOM MHTEHCUBHOCTM SIB-
nseTcs npuMeHeHue radaneHTuHa (1800-2700 mr/cyT) n amu-
TpunTUAMHa (75—100 Mr/cyT). NMpu HeaddeKTUBHOCTU JaHHOM
KOMBMHALMM BO3MOXKHO Ha3HaYeHWe afbloBaHTHOW Tepanuu
B BUJE HEKIAcCUYecKux aHambreTukos (Hedonam); npenapa-
T0B, 06/1aAat0LLMX HEWPOMOAYNUPYIOLMM [LENCTBMEM Ha aH-
TUHOLMLENTUBHbIE cucTeMbl (aroHucTbl D,-aodamMuHOBbIX
peLenTopoB, bnokatopsbl rnytamatHbix NMDA-peuenTopos);
npoBefieHue NieyebHO-auarHocTUyYeckux brokag (Hanpumep,
GnoKazbl 38e344aTOM0 FaHIIMA NPY TPAaBMATUHECKUX Niede-
BbIX nnexconatusax nop Y3W-Haeuraumeid, puc. 4, 5), npoa-
NeHHOW Per1oHasnbHoi aHecTe3nn (Ha NepUoA TUTpaLMM [03
NeKapCTBEHHbIX NPenapaTos).

Mpu coxpaHsiowwenca HeaPheKTMBHOCTU KOHCepBaTUB-
Hou Tepanuu HEC B TeueHue 4—6 Hep mocnie 0bs3aTeNlbHOMO
KOHTPOJIbHOTO MHCTPYMEHTaNbHOro 06CnefoBaHus, BKITO-
vatowwero B cebs IHMI u Y3W, cnepyrowmm 3tanom okasa-
HWS NMOMOLLY SIBNISIETCA OMEpaTMBHOE HEMPOXUPYPrUYECKoe
BMELLATENIbCTBO HA HEBPasbHbIX CTPYKTYpaX, SBASIOLLMXCA
UCTOYHMKAMM HeBpOmaTMyecKoi 6onu: HeBponn3 HepBoB
W CNNETEHUI C LESIbI0 YCTPaHEHUs NepUHEBpanbHOro pyb-
LLOBO-CMAeYHOro npouecca, ucceyeHne copMUpPOBABLLMXCS
BOKOBbIX MW BHYTPUCTBOJIBHBIX HEBPOM, YAaneHWe paHee
He Bepu(hULMPOBaHHBIX MHTPaHeBpPabHO UM NapaHeBpanb-
HO PacnomoXeHHbIX MHOPOAHBIX TeN (PaHSALMX CHapsZoB),
KOCTHbIX OT/IOMKOB (puC. 6).
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Tabnuua 2. Kputepun dhapMaKkopesUCTEHTHOCTM HEBPONaTUYeCcKo 6onu

1. [omkHa 6GbiTb NpeanpuHATa NOMbITKa NeyeHus 6oNeBoro CMHApOMa Mo KpaiiHel Mepe YeTbipbMs Mpenapatamu ¢ [JoKa3aHHol

3 EeKTUBHOCTBLIO NpK HEBpONaTUYECKON bosu.

2. TponomKUTENbHOCTb JIeYeHNA KaXabIM U3 3TUX MpenapatoB A0/bKHa bbiTb He MeHee 3 Mec 160 [0 Tex Nop, MoKa noboyHble
3G deKTbl He NOMeLLatoT NpueMy NpenapaTa B afieKBaTHO! fo3e.

3. HecMoTps Ha NeyeHue, MHTEHCUBHOCTb 60 CHIMaeTcA He Gosblue YeM Ha 30 % unu octaeTcs Ha ypoBHe 5 6annos no 10-6annb-
Hoii BALL w/vunu npofomKuTeNbHO TeKyLLMA BoNEBOM CMHAPOM NPUBOAMT K CYLLECTBEHHOMY YXYALUEHUIO KA4ecTBa KU3HM.

Takum obpasoM, noaxon, K onpesesieHnio hapMaKopesu-
CTEHTHOCTY B OTHOLIEeHuM naumeHToB ¢ HBC TpaBMaTnyeckoro
reHe3a 0T/IMYAETCA OT MeXAYHapPOAHbIX [enbhuickux Kpu-
TepueB (Tabn. 2) coKpaLLeHeM MMHUMYM B [iBa pa3a nepu-
0[1a KOHCepBaTMBHOIO neveHus [15].

Taroke y naumenToB ¢ HBC TpaBMaTyecKoro reHesa oTin-
YaKTCA NOKa3aHWs, CPOKM NPOBESEHUS U BUAbLI ONEPATUBHBIX
BMeLLaTesbCTB. B 0CHOBHOM OHM HanpaBneHbl Ha YCTpaHeHWe
MopdosIorMyecKoro cybeTparta, BbICTYNaLLEro TPUITEPOM
HeBponaTMyeckoi 60K, a He Ha yCTpaHeHWe, MOAYNALMIO
NpOoBEAEHUSA UNW BOCTIPUATUS BXoAALLEro apdepeHTHoOro no-
TOKa CTPYKTYpaMu LieHTpasnbHOW HEPBHOW CUCTEMBI (K TaKUM
onepaumMaM TpaguumoHHo oTHocsaTcs: DREZ-onepaumu, Xpo-
HUYeCKas HelpocTUMYNALMA nepudepudeckux HEpPBOB U X
MOJKOXHbIX BETBEM, CMMHAMbHBIX KOPELLKOB, XPOHUYECKas
3NuaypanbHas CTUMYAALMA CMMHHOTO MO3ra, XpOHUYecKas
CTUMYNAUMA TAYOUHHBIX CTPYKTYP W MOTOPHOI KOpbI FON0B-
Horo Mo3ra [7]).

3akuitoyeHme. MoaxX0Abl K OKa3aHWIO Crieuuanu3upoBaH-
HOM MeJMUMHCKOW MOMOLLM, NMPUMEHSIEMble A8 JleYeHus
HeBpoMaTMyecKoi 6oM y nocTpafaBLMX B pe3ynbTaTe BO-
OPYKEHHbIX KOH(MIMKTOB, MOMYT OT/INYATLCA OT W3NIOXKEH-
HbIX B KJIMHUYECKMX peKoMeHpaumsax no nedenunio HBC,
pa3paboTaHHbIX NpeUMYLLECTBEHHO ANA JIeYeHUs JinL
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C HeTpaBMaTUYECKUM reHe30M 6ou. HakonneHHbIi npakTu-
YeCcKuiA OMbIT OKa3aHMs noMoLm naumeHTam ¢ HBC TpaBMa-
TUYECKOr0 reHe3a yKasbiBaeT Ha HalMyme MHOrOYUCIIEHHBIX
OpraHM3aLMOHHbIX M NeYebHO-AMarHoCTUYeCKUX 0CODOeH-
HOCTEN, BAXXHOCTb MEXAMUCUMNIMHAPHOMO B3aMMOJEeACTBUSA
Bpayen pasHbIX CreunanbHocTeld (HEBPOJIOrOB, XUPYpProB,
TPaBMaTosIoroB, HepoXupyproB, MCUXMATPOB) Ha PaHHUX
3Tanax ne4yeHns U HeobxoanMMoCTb paspaboTKy OTAENbHbIX
KIMHUYECKUX PeKOMEHALMIA N0 JIEYEHNIO HEBPOMATUYECKOM
605 y N1, nocTpapaBLUKX B pe3ysibTaTe BOOPYKEHHbIX KOH-
bnuKTOoB.

AONOJIHUTENbHAA UHOOPMALUA

UcTounuk duHaHcupoBaHus. GuHaHcupoBaHWe JaHHoOW pabo-
Tbl He NMPOBOAKNOCH.

KoHdnukT uHTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE SIB-
HbIX 1 MOTEHUMaNbHbIX KOH(JIMKTOB MHTEPECOB, CBA3aHHBIX C My-
OnMKaLmelt HacTosLLLeN cTaTby.
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3nupemuonorua 60amM npu No3BOHOYHO-CNUHHOMO3rOBOM

TpaBMe
A.®. Msonrun', A.C. Ma3yp?, U.B. JiuteuHenko®, H.B. Lpiran®, T.10. Asceiiuesa’, B.A. fikosnesa®

! HaLmoHanbHbIl MeMLIMHCKNIA UCCIe0BaTENbCKMIA LIGHTP BBICOKUX MEIULIMHCKIX TeXHONOTMA — LIeHTpanbHbIA BOBHHBIIA KIMHUYECKMIA FOCUTab
uM. A.A. BuwHeBckoro, MockBa, Poccus;

2 HayuHbiit LieHTp Hesponorim, Mocksa, Poceus;
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AHHOTALMSA

BeepeHue. boneBoil CMHAPOM NMpU MO3BOHOYHO-CMMHHOMO3rOBOM TPaBMe, SBMAKLLMIACA N0 CBOEW MPUPOLE OJHMM U3 ca-
MbIX TSXKENbIX U U3HYPUTENBHBIX COCTOAHUIA, MOXET NMPUBECTM K YXYLALIEHMIO KA4eCTBa KW3HM, AENPECCUM, HapYLUEHUSM CHa
W, KaK CNeACTBUE, CHUXKEHMIO pe3ynbTaToB peabunmraumoHHoro fieveHus. B aaHHoi ctatbe ByoyT npeactaBneHbl anMaeMuo-
JIOTMYecKVe faHHble 60/1eBOro CMHAPOMA NP NO3BOHOYHO-CMMHHOMO3MOBO TPaBMe.

Lienb. M3yunTb cTpyKTYpy 1 0cobeHHoCcTU 60N1eBOro CMHAPOMA Y NALMEHTOB C MO3BOHOYHO-CMMHHOMO3MOBOI TPaBMOH.
Matepuansl u Metopbl. [lpoaHanu3vpoBaHbl KJMHUYECKWE [aHHble Ha BbIDOPKE NaLMeHTOB € OOneBbIM CUMHLPOMOM
Npy1 NO3BOHOYHO-CMMHHOMO3rOBOM TPaBMe KONMYecTBOM 75 YenoBek. [pynna uccnefoBaHus Obina npescTaBiaeHa naumeH-
TaMM MYKCKOr0 MoJia, CPeHUIA BO3PacT KOTOPbIX COCTaBUN 36 neT, NpOXOAALIMX KYpC CTaLMOHApHOro eyeHns Ha base
OrBY «HaumoHanbHbI MeAULMHCKUA UCCIeA0BATENIbCKMIA LLEHTP BbICOKMX MeAMLIMHCKUX TeXHONOoruit — LleHTpanbHbIi Bo-
€HHBI/ KIMHUYeCKmiA rocnuTanb uM. A.A. BuwHeBckoro» MuHucTepcta 0bopoHsl Poccuiickon ®epepaumun. AHanus bonesoro
CMHIPOMa Y [laHHO KOropThl NPOBOAMIICA CPa3y Mo 8 noKasaTensm: HeBpOIOrUYECKUIA YPOBEHb TPaBMbl, NOKanMU3aums bonu,
MHTEHCUMBHOCTb 6071, MOTOPHBIA HEBPONOrUYECKUIA AePULNT, CTEMEHb NOBPEXLEHUS aHATOMUYECKO LIEIOCTHOCTW CMIUHHOMO
MO3ra, HalinyMe HEBPOMATUHECKOrO KOMMOHEHTA, TN H0EBOr0 CUHAPOMA U XapaKTepHble AecKpUnTopbl bonu.
Pesynbratbl. CornacHo pe3ynbraTaM Hallero ucciefjoBaHus, yuuTbiBas Knaccudukaumio 60im npy No3BOHOYHO-CMMHHOMO3-
roBOW TpaBMe, MpeAnoXKeHHY MexayHapoAHbIM KOHCEHCYCOM KIIMHULMCTOB U UCCrie0BaTeneid, pacnpocTpaHeHHOCTb pas-
JMYHBIX TUNOB 607K Cpeamn uccnepyemon rpynnbl 6bina NpeacTaBneHa credylowmM obpa3oM: HeBponatuyeckas — 64 %;
HoumuenTuBHas — 32;, ouchyHKumoHanbHas — 4 %. [pu aHanu3e pasnnyHbIX MOATMINOB HEBPONATUYECKOW D0MM BbISICHM-
NoCb, YTO AOMUHMpPOBana bosb HUXKe YpoBHSA TpaBMbl — 72 %.

3aksioyeHune. Hanbonee pacnpocTpaHeHHbIM W TPYLHOKYNMPYEMbIM BapuaHTOM B CTPYKType H0NeBoro cUHApOMa Y nauueH-
TOB C NMO3BOHOYHO-CMMHHOMO3r0BOW TPaBMOM ABNSETCA HeBpONaTuyecKas 6osb.

KnioueBble cnosa: 60/b; 60/1b Ha ypoBHE TPaBMbI; 60/b HUXE YPOBHSA TpaBMbl; AECKPUNTOPbI 60/K; HeBponaTMyecKas
60s1b; N03BOHOYHO-CMIMHHOMO3r0Bas TPaBMa; 3MUAEMUONIOTUS.
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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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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

Bonb 3BonuUMOHHO npefcTaBnseT coboi 3aWWTHYIO
peaKuumio, CUrHanmaupytowwyto 06 onacHoct. B 1979 r. Ha
3acefjaHuM 3KcnepToB MexayHapoJHOI accoumaumm no us-
yyeHuto 6oam (IASP) npuHsaTo onpepenenme: «bonb — 310
HEMpUATHOE CEHCOPHOE M 3MOLMOHANbHOE MEPEXMBaHUE,
CBSI3aHHOE C [eNCTBUTENbHBLIM UM BO3MOXKHBLIM MOBPEXae-
HWEM TKaHeii UM ONUCbIBAaEMOE B TEPMMHAX TaKOT0 MOBPEX-
LEHUs», KOTOpoe Ha npoTsxeHun bonee 30 neT octaBanoch
OCHOBHBIM.

B 2009 r. B JTonnoHe bbin cobpaH MexayHapoaHbIi KOH-
CEHCYC KIIMHULMCTOB W UCCrief0BaTenNeit Ans co3naHus eiu-
HOM KnaccuduKaumum 60am Npy NO3BOHOYHO-CMIMHHOMO3r0BO
Tpaeme (1ICMT). Mocne KOppPEKTUPOBKYM CO CTOPOHbI BEAYLLMX
OpraHM3aumii, a UMEHHO AMEepUKaHCKOW accoumauum TpaBM
no3soHouHuKa (ASIA), AmepukaHckoro oblectBa 6onwm,
IASP, MexayHapoaHoro obLiectsa cruHHoro Mosra (ISCoS)
n AKagemMuu CneumanucToB No TPaBMaM CMMHHOMO MO3ra,
Bbin NpeaCcTaBneH OKOHYATe bHbIA BapUaHT KilaccubmKaLlmum-
onpocHuka 6omm mpu MCMT [1, 2]. BaxHoM 0COBEHHOCTbIO
LaHHOW KnaccuduKauum SBNsSeTcsa BblLeNneHne AByX NOATU-
MnoB HevponaTtnyeckomn bonm: 6onb Ha YpoBHe TpaBMbl 1 60/b
HWKE YPOBHS TPaBMbl.

(OyHLaMeHTanbHble UCCIEL0BaHUA MO M3ydeHWo 6o
MPOAOSIKANNCh, M YUUTbIBASA MOABMIEHNE HOBBIX AAHHBIX, alb-
royioru no BceMy MUPY NPULLAK K BbIBOAY 0 HeobxoanuMocT
nepecMotpa onpeaenenus 6onn. B saueape 2020 r. Konnek-
TMBOM 3KcnepToB IASP bbino NpuHATO pewleHue 06 n3MeHe-
HUM HOPMYNIMPOBKU Ha «HEMPUSATHOE CEHCOPHOE M 3MOLMO-
Ha/lbHOe MepeXUBaHWe, CBA3aHHOE C LENCTBUTESbHBIM MK
BO3MOXHbIM MOBPEKAEHNEM TKaHEH W/ CXOXee C TaKOBbIM
nepexusaHuem» [3].

3a nocnepgHue 10 neT oTMevaeTcs TEHAEHUMS K yBe-
JINYEHMI0O 4aCTOTbl BCTPEYAEMOCTU TPaBM MO3BOHOYHMKA
W CMIMHHOMO MO3ra, pacnpoCcTPaHEHHOCTb KOTOPbIX BO BCEM
Mupe exerogHo BapbupyeT oT 238000 o 332000 [4-6].
Kak B paHHeM, TaK u B oTcpoyeHHoM nepuoge [CMT naum-
EHT CTaJIKMBAETCA C TaKUMW Hanboslee YacTo BCTPeYaroLLu-
MWUCS BTOPUYHBIMW OCNOXHEHWUAMM, KaK NPONEXHH, UHDEK-
UMM MOYEBBIBOASALLMX NyTel, Bonib M cnacTuyHocTb [7-9].
XpoHuueckuii 601eBOI CUHLPOM, ABNIALOLLMIACS MO CBOEMN NpU-
POAE OJHUM U3 CaMbIX TSIKENbIX 1 U3HYPUTESBHBIX COCTOSHNN,
MOXKET NPUBECTY K YXYALUEHMIO Ka4ecTBa XW3HM, Lenpeccum,
HapyLIEHMAM CHa M Kak pe3ynbTaT CHUXEHWUK pe3ynbTaToB
peabunutaumonHoro nevenuns [10]. YuutbiBas akTyanbHocTb
AaHHOI NpobneMbl, CNeLmManucTbl U3 pasHbiX CTpaH co3fa-
Ba/M Pa3/yHble CMCTEMbI KnaccubUKaLMiA, HanpaBeHHbIX
Ha CMCTeMaTuU3auMio AaHHbIX AN AanbHedwero nogbopa
cneundunyecKon Tepanuu naumeHTaM, nepeHeciumm MCMT.
OTcyTCTBME €AMHOM CTPYKTYPUPOBAHHOM KnaccuuKaumumn
M OMarHOCTUYECKUX KPUTEpPUEB MPMBENO K LUMPOKOMY pas-
Bpocy 3HaueHwi# pacnpoCTPaHEHHOCTU pasHbIX TUNOB Honu.
HanpuMmep, oueHka obLuen pacnpoctpaHeHHocTn 6onm no-
cne CMT BapbupyeT B auanasoHe oT 25 po 96 % [11],
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MoKa3saTesi1 pacnpoCTPaHeHHOCTU BUCLIepabHOM Bonm oue-
HWBalOTCA B AMana3oHe oT 5 ao 34 % [12], B To BpeMs Kak
pacnpocTpaHeHHOCTb HEBPOMATUYECKON BOMM HUKE YPOBHS
TpaBMbl OLieHMBaeTCs B auanasoHe ot 14 go 40 % [13].

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

MATEPUAJIbI U METObI

Ha 6a3e ®I'BY «HaumoHanbHbI MeAULMHCKWIA UcCneaoBa-
TEeMNbCKUN LIEHTP BbICOKMX MeAMLIMHCKUX TeXHoNorun — LleHT-
panbHbli BOEHHBINA KIIMHUYECKUIA rocnuTanb uMenn A.A. Buw-
HeBCKoro» MuHucTepcTBa 060poHbl Poccuitckoit ®eaepaumm
(r. KpacHoropck) obcnenoBaHbl naumeHTsl ¢ NICMT (n =75).
[pynna wccnepnoBaHus Obina npefcTaBieHa NaUMEHTaMu
Myxckoro nona (100 %), cpeHuiA BO3pacT KOTOpbLIX COCTaBUA
36 net. BceM yyacTHWKaM uccnefoBaHus Bblan npoBefeHb!:
cbop *anob M faHHbIX aHaMHe3a, NOAPOBHBIA KIMHUYECKMIA
0CMOTP C WUCCNIe[0BaHNEM HEBPOOTMYECKOro CcTaTyca, Nncu-
XOMETPUUYECKOE TECTUPOBaHMe (FoCnMTanbHas LWKana TpeBor
u penpeccun (HADS)), amarHocTyecKas OLeHKa HeBponaTu-
YeCKOro KOMMoHeHTa 60N1eBOro CUHAPOMa (BMarHoCTUYecKue
onpocHukn DN4, Pain Detect), oueHKa BblpaXeHHOCTM Bonn
(Bu3yanbHas aHanorosas Lwkana 6onu (BALL)) n oueHka noka-
3aTenen M pe3ynbTaToB BbIMOSHEHHBIX 1abopaToOPHO-UHCTPY-
MeHTaNbHbIX METOAO0B MccefoBaHus. AHanu3 pacnpocTpa-
HEHHOCTU U ocobeHHocTel 601eBOro CMHApOMa MPOBOAMIICS
cpa3y o 8 nokasarteniiM: HEBPOJIOMMYECKMI YPOBEHb TpaB-
Mbl, NOKanu3aumsa 6onm (yuuTbiBas aHaTOMUYECKY0 06M1acTb
WM N0 OTHOLLIEHWHO K YPOBHIO TPaBMbl), MHTEHCUBHOCTb 6osn
(no BALL), MOTOpHbIN HEBPONOrMYECKUA AedULMT, CTeNeHb
MOBPEXAEHNS aHATOMUYECKOM LLENIOCTHOCTU CMIMHHOTO MO3-
ra npu MNCMT (no wkane ASIA), HannuMe HeBPONATUYECKOrD
KoMnoHeHTa (no DN4 u Pain Detect), Tun 6oneBoro cuHapoMa
W XapaKTepHble AecKpUnTopbl 6omu.

PE3YJIbTATbI U OBCYXXAEHUE

CornacHo pe3ynbTaTaM HaLLEero UccieoBaHus, yuuTbIBas
Knaccudukaumio 6onm npu MCMT, npeanoxeHHyilo Mexay-
HapOLHLIM KOHCEHCYCOM K/MHULMCTOB U WUccnefoBaTesen,
pacnpocTpaHeHHOCTb PasfnyHbIX TUMOB Bonn cpean wc-
cregyeMoli rpynnbl cocTaBuna: HeBponatuyeckas — 64 %
(Hmke ypoBHS TpaBMbl — 72 %, Ha ypoBHe TpaBMbl —
19 %, npyras (HeBponaTtuyeckas) bonb — 9 %); Houmuen-
TMBHas — 32; amcdyHKumoHanbHas — 4 %. Hambonbluas
yacToTa BCTpeyaeMocTu 6onim oTMeyanach cpeay NaLneHToB
C TpaBMOW FPYAHOT0 W LIENHOTO OTAENOB (y4MTbIBas BbICO-
Kyl pacnpocTpaHeHHOCTb TPaBM AaHHbIX OTAEN0B M03BO-
HOYHMKA) C NPEeUMYLLLECTBEHHON JIOKaNn3aLyeil B CMHe Um
HUKHUX KOHEYHOCTAX, @ B HEBPOJIOTMYECKOM CTaTyce Ha-
bnioaanca napa/TeTpanapes. AHanusupys 6oneBoi CUHAPOM
y naumeHToB ¢ [1ICMT, bbinn 3aduKcMpoBaHbl onpeaeneH-
Hble 0C0beHHOCTH: 60oibLUE MONOBUHBI NALMEHTOB COOBLLM-
N1 0 BblpakeHHoi 6onu (no wkane BALL bonee 7 bannos);
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yalLie Bcero 60/b MMena BoSHO06Pa3HbIN XapaKTep TeueHus,
KoTopblii Mo LKane Pain Detect MoXHO 6bino onucaTh Kak
«npucTynbl 6osK, conpoBoxpatLwmMecs boneBbiMKM oLLyLLe-
HUAMK B MPOMEXKYTKAX MEXAY HUMU»; OCHOBHbIE AECKpUN-
TOpbl 60N1EBOT0 CMHAPOMa: CTPESIAKLLMNA, KOSIOLLMI, XKIY4UiA,
pexyLumi (tabn.).

Mo AaHHBIM pa3nMyHbIX 3apyDeXHbIX UCCNeL0BaHMIA, NO-
Kasatenu pacnpocTtpaHeHHocTH 6onm nocne NMCMT BapbupytoT:
64 % B LLeuwu, 73 % B [anum, 77 % B Hupepnanpax n 80 %
B CoeamHeHHbIx LLTatax AMepukmn [14—17]. 3HaunTenbHbIik

Tabnuua. Xapaktepuctuka 6oam y naumnentos ¢ [ICMT

Vol.42(£4)2023
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pa3bpoc B [aHHbIX, BEPOSiTHee BCero, 06ycoBeH pasnny-
HbIMU OMArHOCTUYECKUMM MOAXO0JAMW C WUCMOJb30BaHUEM
OT/IMYAIOLLIMXCA KPUTEPUEB UM LUKAN onpegeneHus bonu.
Burke D. et al. (2017) B cBoeM cucTeEMaTMYECKOM 0030pe
n MeTaaHanu3e 12 uccnepoBaHui ¢ yyactmeM 1401 naum-
eHTa NpeSCTaBUAM [aHHble 0 pacnpoCTpaHEHHOCTU HeBpO-
natmyeckon 6onm nocne MNCMT, Kotopas 6e3 yyeta cTagum
TpaBMbl M YPOBHA NoBpexaeHus cocTaBuna 53 % [18].
Mpu paHxuposahum [CMT B 3aBUCMMOCTM OT BpeMeH-
HOW (hasbl MOBPEKAEHMA CMIMHHOMO Mo3ra (ocTpas <6 Mec,

[Noka3zatenu

3HayeHue

lpuMeyaHmne

HeBponoruyeckuit ypoBeHb TPaBMbl

Jlokanuzauua 6onu
(aHaTOMMYecKkme obnactu)

Jlokanu3auus 6onu
(N0 OTHOLLEHMIO K YPOBHIO TPaBMbl)

OueHka 6onm no wkane BALL
(cpepHee 3HayeHue)

OueHka 6onm (cornacHo auarHocTu-
YECKOMY OMPOCHMKY HeiponaTtnye-
cKoii 6onm DN4)

OueHka 6onm (cornacHo guarHocTu-
YecKoMy onpocHuKy Pain Detect)

MoTOpHbBIN HEBPOMOTMYECKUI
aedvumt

CTeneHb NOBPEXAEHUA aHAaTOMUYe-
CKOA LIeNIOCTHOCTU CMIMHHOIO MO3ra
npu MCMT (no wkane ASIA)

XapakTep 6oneBoro cMHapoMa
(Hanbonee yacTo BCTpeyaloLmecs)

Tunbl 6onn

MepuKaMeHTO3Hoe feyenme
(rpynnbl npenapato.)

rpyaHoit — 56 %;
LwenHbIi — 29 %;
MOSICHUYHO-KpecTLoBbIi — 15 %

Horv — 83 %;
cnuHa — 76 %;
pykn — 38 %

Ha ypoBHe TpaBMbl — 19 %;
HWXKe YpOBHS TpaBMbl — 72 %

6,8 6anna

y 60nbLUMHCTBA NauueHToB (64 %)
ObINM AMArHOCTUPOBAHbI NPU3HAKK
HeliponaTtuyeckon bomm nnm ee
KOMMOHEHTOB (MpK CMeLLaHHbIX
BoneBbIX CUHAPOMaX)

y bonblumHcTBa (64 %)
ObiN1 AMArHOCTMPOBaH Helponatuye-
CKUIA KOMMOHEHT 60

TeTpanapes (nnerus) — 29 %;
napannerus — 56 %;
MoHonape3s — 15 %

nosHoe nospexaeHne — 48 %;
HenosiHoe noBpexaeHne — 52 %

Komowwasa — 53 %;
cTpenstowwas — 68 %;
npucTynoobpasHas — 49 %;
Hryyas — 26 %

HenponaTuyeckas — 64 %;
HoumuenTueHasa — 32 %;
ancdyHKUMoHanbHas — 4 %

aHTUAenpeccaHTbl (TPULMKIMYECKHE,
CeNeKTUBHbIE MHTMBUTOpBLI 0BpaT-
HOro 3axBaTa CEpOTOHMHA U Hopa-
OPEHasIMHa); aHTUKOHBYSIbCAHTBI;
HecTepouaHbIe NpoTUBOBOCTA/N-
TesbHble npenaparbl

Haubonee pacnpocTpaHeHHble aHaToMU4eckue obnacTy,
BONBLUMHCTBO NALMEHTOB OTMEYaM HECKOJbKO
obnacteit ¢ boneBbIMM oLLyLLeHNAMM (2 1 Bonee)

OosibLLE MOJIOBUHBI MALMEHTOB COODOLLIAN O CUIBHOM
oonm (o1 7 po 10 6annos no BALLI)

OLLLLIEHNE HOKEHUs — 76 %; olLylleHue yaapa To-
KoM — 67 %; oLlyweHre non3aHus Mypawek — 72 %;
oHeMeHne — 88 %

Hauboniee YacTo BCTpeYaloLLMiACA XapaKkTep bomnu:
«MpUCTYNbl 60/W, CONPOBOXKAaloLLMeCs HONEBbIMM
OLLYLLEHUSIMU B NPOMEXYTKAX MeXay HuMu» — 57 %;
«HenpepbiBHas 60/1b C NeproanYecKUMM
npuctynamu» — 31 %

DQk https://doiorg/ 1017816/ rmmaré11165
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XPOHMYECKas >6 MEC), a TaKxKe HEBpONaTUYeCKoi bonn Ha ypoB-
He TPaBMbl 1 HUXKe Bblv NoNyYeHbl CeaytoLLve pesynbTaThl:

+ B TpeX MCCNeAoBaHUSX C yyacTueM 142 nauueHToB
obLas pacnpocTpaHeHHOCTb HEBPOMATUYECKOK 6o
B ocTpyto a3y [ICMT cocrasuna 52 %;

* B [1eBATU UCCNEAO0BaHMAX C yyacTneM 1259 naumeHToB
06LLas pacnpocTpaHeHHOCTb HEBPOMATUYECKOH 6o
B XpoHUMueckyto a3y MCMT coctaBuna 56 %;

B [1eBATU uUccnefoBaHuax ¢ yyactneM 1141 nauueHTa
06LLas pacnpocTpaHeHHOCTb HeBponaTUHecKon 6onm
Ha ypoBHe TpaBMbl cocTaBuna 19 %, Hxe ypoBHS
TpaBmbl — 27 %;

B Tpex uccneaoBaHusx octpoit dasbl [ICMT ¢ yuactmem
188 naumeHToB 06Lias pacnpocTpaHEHHOCTb HEBPO-
naTuyecKoli 6onm Ha ypoBHe TpaBMbl cocTaBuna 27 %,
HUXe ypoBHs TpasMbl — 20 %;

« B Wectu 13 953 nccnenoBaHnii XpoOHUYecKon dasbl
MICMT, obbefMHEHHBIX Ha YPOBHE TpPaBMbl, pacnpo-
CTpaHeHHOCTb HeBponaTuyeckoi 6omm cocTaBuna
13 %, Huxke ypoBHS TpaBMbl — 27 %.

B Tpex uccnepoBaHMsx ¢ yyacTmeM 366 nauMeHToB
npeAcTaBneHa obLas pacnpocTpaHeHHOCTb HeBponaTuye-
CKOM 60K B 3aBUCUMOCTM OT MOTOPHOMO HEBPONOTUYECKO-
ro aeduvumta; Tak, Npu napanfernm oHa coctaBuna 46 %.
B Tex e Tpex uccneposaHusax ¢ yyactueM 221 naumenta
obLias pacnpoCcTpaHeHHOCTb HeBpOMaTUYeckoi 6onm npu
TeTpanneruu coctasuna 52 %.

HepaBHo 3aBeplieHHoe uccnepoBaue Hunt C. et al.,
B KOTOpPOM 0606LLeHbI faHHbIe 3a nepuog, ¢ 1980 no 2019 r.,
NPOAEMOHCTPUPOBANo crieaytoLme pe3ynbTarbl. 06was pac-
MPOCTPaHEHHOCTb XpoHuyeckon 6oam npu MCMT coctaBuna
68 %. PacnpocTpaHeHHOCTb HeBpOomnaTUYecKon 60 [oMU-
HWpOBana Haf ApYyruMu TUNamu 1 noatunamu 6omm u co-
ctaBuna 58 %. 06Lan pacnpocTpaHEHHOCTb HOLMLLENMTMBHOM
6osm, @ UMEHHO ABYX CaMbIX YacTblX MOATUMOB (CKeNeTHo-
MbILLEYHOW U BUCLepanbHoi Bonm), coctaBuna 56 n 20 %
cooTBeTcTBeHHO [19].

Mpu aHanu3e Bonpoca B3aMMOCBSA3M YPOBHA W BMAA
TPaBMaTU4ECKOr0 MOpaXKEHUsi CMMHHOTO MO3ra C Bblpa-
YKEHHOCTbI0 60/1€BOF0 CMHAPOMA MHOMOYUCIEHHBIE UC-
CNefoBaHus He MpOAEMOHCTPUPOBANM 3HAYMMOW B3au-
MOCBSI3M MeXay BblbpaHHbIMKW napametpamu. [lpu 3ToMm
y naumeHToB ¢ NICMT Ha ypoBHe NOSICHUYHO-KPECTLOBOr0 0T-
Aena no3BoHOYHWKa 0TMevarcs bonee BbipaeHHbIN 6oneBoi
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CMHAPOM C npeobnafaHneM HEBPOMATUHECKOTO KOMMOHEHTA
6onm [20].

Bresnahan J.J. et al. (2022) BbisiBUAK, YTO CTeMeHb Mo-
BPEXAEHUS aHaTOMUYECKOW LLeNOCTHOCTU CMIMHHOIO Mo3ra
npu [ICMT obpaTHO NponopLy1oHanbHO KOppenmpyeT co cTe-
NeHbl0 HEBPOMaTMYeCKo 60/ — MauMeHTbl C NOJHBIM NO-
BpexaeHneM no wkane ASIA nmenum bonee HU3KMIA cpeHUiA
0ann BbIpa)KEHHOCTM BOAM MO CPABHEHMIO C TEMM MaLMEH-
Tamy, Y KOTOpbIX UarHOCTUPOBANOCh HEMOJTHOE NOBpPEXe-
Hue [21].

TakuM 06pasoM, Nosy4YeHHble HaMW [aHHbIE KOppenu-
PYIOT C pesynbTaTaMM 0CHOBHbIX KPYMHBIX MEeXAYHapoaHbIX
uccneoBaHWi B 061acTH aNKULEMMONOrM 60NM Cpeam naum-
eHToB ¢ [ICMT c y4eTOM KOPPEKTUPOBKM HA YMUCIIEHHYIO Bbl-
OopKy naumeHToB. lpaBuiibHas MHTEpPNPETaLMA BbISBNIEHHOM
AeTepMUHaHTLI 60/M UrpaeT peLLatoLLyto posb B nogbope on-
TUMasbHOTO anroputMa 3QHEKTUBHOIO apMaKoIoryecKo-
ro BO3[ENCTBMA M CNOCOOCTBYET YAYHLLEHUIO KIMHUYECKUX
UCX0A0B, YTO ABNIAETCA MPUOPUTETHOM 3ajayeli y Bpayeid,
33aHUMALOLLMXCSA JIeYeHWeM AaHHOW NaTomoruw.

3AKJIOYEHUE

CrpykTypa bonesoro cuHapoma npu [ICMT HeogHopoaHa,
Hanbosiee pacnpoCcTpaHeHHbIM BapuUaHTOM SBIAETCA HEBPO-
naTmyeckas 60sib, Yalle «HUXKE YPOBHS TPaBMbI», YTO He-
06X0aMMO yuuTHIBaTh BpayaM Ha pasHblX 3Tanax OKa3aHus
MeOUUMHCKOM nomowm. Lenbio Oyaywmx uccnenoBaHuii
CTaHeT MOWCK ONTMUMANbHOrO MeAMKAMEHTO3HOro NMoAxoaa,
HarpaBJIeHHOr0 Ha Pa3finyHble NOATUMbI 6ONK, UTO NOXKMTCS
B OCHOBY NEPCOHANN3UPOBaHHONM MeAULIMHBI.

AOMOTHUTENIbHAA UHOOPMALNA

UcTounmk dmHaHcupoBaHus. GuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOC.

KoHdnukT uHTepecoB. ABTopbl AeKnapupylT OTCYTCTBUE
SIBHBIX UM MOTEHLMANbHBIX KOHOMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnnKaLmeii HacTosLLe CTaTby.

JTnyeckas skcnepTusa. posesieHne UccneoBaHus ofobpe-
HO JIOKa/IbHbIM 3TUYECKUM KOMMUTETOM.

Bknap aBTopoB. Bce aBTOpbI BHECAM CYLLECTBEHHbIN BKIAf,
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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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MeauuMHCKHUe U coumnanbHbie nNocnaeacTBuUs
CUHAPOMa CNYTAHHOCTU CO3HaHUA, pa3BUBLUErocsa

B OCTpOM nepuoae UleMU4YecKoro UHCysNbTa
t0.B. Xnbictos, H.B. LpiraH, C.B. KonoMeHues, E.C. Kypacos, M.M. Ogunak, U.B. JiutBnHeHko

BoeHHo-MenunHcKas akapemus, CaHkT-letepbypr, Poccus

AHHOTALMA

Lienib. MpoBecTn oLeHKy AMHAMUKU KOTHUTUBHBIX GYHKLMIA Y MALMEHTOB, Y KOTOPbLIX OCTPbIA NEPUOL ULLIEMUYECKOTO UHCY/bTa
COMpPOBOXAANCS Pa3BUTUEM CUHAPOMA CMYTAHHOCTW CO3HAHMS, B CPABHEHUM C MaLMEHTaMM, Y KOTOPbIX TOT JKe Nepuop, He co-
MPOBOX/a/CA Pa3BUTUEM 3TOrO CUHAPOMA. M3yunTb BIMSHUE KITMHUYECKUX 0CODEHHOCTEN CMHAPOMA CMYTaHHOCTU CO3HaHUA
Ha pa3BUTHE MOCTUHCYNBTHBIX KOTHUTUBHBIX HapyLLEHWH, CMEPTHOCTb, HAarpy3Ky Mo YXOZy 3a NaLMeHTaMu.

Martepuanbl u MeTogbl. B uccnenoBaHum npuHaIM ydacte 99 naumeHToB, y 55 U3 KOTOpLIX B OCTPOM NEpUOAE MHCYNbTa
pasBUach BblpaXKeHHas CMYTaHHOCTb CO3HaHWA, a Y 44 NaUMEHTOB ULLEMUYECKWUI MHCYILT HE OCNIOXHANCA Pa3BUTUEM 3TOr0
cuHapoMa. [pynnbl 66 0AHOPOAHbI N0 OCHOBHBIM 3TUONIOTMYECKWM NOKa3aTeNaM: Nojly, BO3PacTy, CTENEHU JOMHCYbTHBIX
KOTHUTMBHbIX HapyLUeHWiA. B xofe uccnenoBaHus NpoBeAeHa OLEHKa BAMUSHWS PasBUTUA CUHAPOMA CMYTaHHOCTU CO3HaHMS
Ha ucxop 3aboneBaHus.

PesynbTatbl. CUHAPOM CMYTaHHOCTM CO3HAHWSA, Pa3BUBLLMIACA B OCTPOM NEPUOAE ULIEMUYECKOT0 MHCY/bTA, 3HAYUMO MOBbI-
LUAeT PUCK Pa3BUTUS UM YCYryBeHNs UMEIOLLMXCA KOTHUTUBHBIX HapyLLEHWIA, CMEPTHOCTH, 3aBUCUMOCTb OT YX0Aa U Harpys-
Ky Ha JIL, YXaXM1BaIOLLMX 3a NaLMEHTOM.

3aknoyeHue. BNAACH Cepbe3HbIM OCTIOMHEHWEM, CUHAPOM CMYTaHHOCTU CO3HaHMA TpebyeT NpoBeAeHUs MOHUTOPUHIA KO-
JIMYECTBEHHBIX M KAYECTBEHHbIX MOKa3aTesell YPOBHSA CO3HAHMA B OCTPOM MEPUOLLE ULLIEMUYECKOrO MHCYNbTA, NMPOdUIAKTUKN
W, NPV BbISIBNIEHUH, HE3aMe[ITENbHON KOPPEKLMN 3TOT0 CUHAPOMA.

KnioueBble cioBa: Aenvpuid; LEMEHLMS; ULLEMUYECKUI MHCYNBT; KOTHUTUBHbIE HapyLUEHWUS:; CUHAPOM CMYyTaHHOCTU CO3HAHUS;
CMEPTHOCTb; yX0A.
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BACKGROUND

Poststroke confusion syndrome is a common and
severe complication that occurs in the acute phase of
ischemic stroke. It hinders the initiation of rehabilitation,
prolongs the hospital stay, burdens the staff, worsens
the functional outcome, and increases the incidence of
complications and mortality. Its frequency ranges from
10%-48% according to several sources [1-6].

The CAM, CAM-ICU, and 4-AT scales are straightfor-
ward and dependable tools for identifying confusion, and
they can be applied in routine medical practice by physi-
cians of any specialty. Furthermore, trained nurses can
use the CAM and CAM-ICU scales [7]. The assessment
experience is also applicable to neurology in cases of
prolonged unconsciousness and stroke [8].

Research in this area often centers on studying etio-
logical factors, consequences, and medication interven-
tions while neglecting the examination of the burden on
caregivers following hospital discharge [9, 10]. Their
findings frequently contain inconsistencies, and the re-
search design has some notable limitations. Specifically,
data revealed the correlation between the onset of confu-
sion syndrome during the acute phase of ischemic stroke
and ensuing cognitive decline. Nonetheless, this correla-
tion remains inadequately understood because studies
do not consistently consider patient age or the effect of
prestroke cognitive impairment on disease prognosis
[11, 12].

MATERIALS AND METHODS

The study comprised 99 participants aged 67-78 years
diagnosed with ischemic stroke, consisting of 63 men
(63.6%) and 36 women (36.4%). Of these participants,
55 (33 men and 22 women) exhibited marked confusion
during the acute phase of stroke (study group), whereas
44 (30 men and 14 women) had not experienced confu-
sion (control group).

Age and level of cognitive impairment did not sig-
nificantly differ between the study and control groups
(p > 0.05).

All patients underwent a comprehensive clinical and
neurological evaluation, which comprised collection of
complaints, medical history review, neurological status
assessment, consciousness qualitative appraisal, cogni-
tive status evaluation, and psychometric testing. Cognitive
functions were assessed within the post-acute phase of
stroke while ensuring clear consciousness. The diagnosis
of confusion syndrome was made using the confusion
assessment method, whereas the severity and dynamics
of the confusion were evaluated using the delirium rating
scale [13-15].

The study group comprised individuals who experi-
enced severe confusion lasting over 24 h during the acute
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period of stroke, as indicated by a delirium rating scale
score of 12.

All patients underwent neuropsychological testing to
assess cognitive functions during hospitalization and at
3, 6, and 18 months after discharge, including the brief
mental status scale, a battery of tests to assess fron-
tal dysfunction, a clock drawing test, and a five-word
memorization test [16-19].

The study used the cognitive function status ques-
tionnaire for elderly relatives to evaluate cognitive im-
pairment before stroke to rule out anxiety and depres-
sion disorders, as assessed by the hospital anxiety and
depression scale [20, 21]. The patient assistant burden
scale was implemented to gauge the burden on the pa-
tient's relatives [22].

RESULTS AND DISCUSSION

The assessment of the cognitive status of patients in
the study and control groups during hospitalization re-
vealed the following data:

In the brief mental status scale, the study group
scored 22 (range, 21-25) points, whereas the control
group scored 26 (range, 25-28) points (p < 0.001).

In the battery of tests assessing frontal dysfunction,
the study group scored 12 (range, 12-13) points, where-
as the control group scored 16 (range, 15-17) points
(p < 0.001).

On the clock drawing test, the study group scored
7 (range, 6—8) points, whereas the control group scored
7 (range, 7-7) points.

On the test of memorizing five words, the study group
scored 7 (range, 6-8) points, whereas the control group
scored 8 (range, 6-9) points. However, no statistically
significant differences (p > 0.05) were observed.

Cognitive function was evaluated 3, 6, and 18 months
after hospital discharge.

The brief mental status scale scores were as fol-
lows: After 3 months, the study group scored 22 (range,
20-24) points, whereas the control group scored
26 (range, 25-28) points. After 6 months, the study group
scored 21 (range, 19-23) points, whereas the control
group scored 25 (range, 24-27) points. After 18 months,
the study group scored 21 (range, 19-23) points,
whereas the control group scored 25 (range, 23-26)
points.

The results of the battery of tests assessing fron-
tal dysfunction were as follows: After 3 months, the
study group scored 12 (range, 11-13) points, where-
as the control group scored 16 (range, 15-17) points.
After 6 months, the study group had a score of 11 (range,
11-12) points, whereas the control group scored
15 (range, 15-16) points. After 18 months, the study
group showed 10 (range, 10-11) points, whereas the
control group showed 15 (range, 14-16) points.

39
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The scores on the five-word memorization test were
as follows: After 3 months, the study group scored
6 (range, 5-7) points compared with the control group
that scored 7 (range, 5-8) points. After 6 months, the
study group scored 6 (range, 5-7) points, whereas
the control group scored 7 (range, 5-8) points. Af-
ter 18 months, the study group scored 5 (range, 4-7)
points, whereas the control group scored 6 (range, 4-7)
points.

The results of the clock drawing test were as fol-
lows: After 3 months, the study group scored 6 (range,
6-7) points, whereas the control group scored 7 (range,
5-8) points. After 6 months, the study group had
6 (range, 5-7) points, whereas the control group had
7 (range, 5-8) points. After 18 months, the study group
scored 5 (range, 5-7) points, whereas the control
group scored 6 (range, 5-7) points.

Although no differences were found in prestroke
cognitive impairment, cognitive deficits were more sig-
nificant in patients who experienced confusion during the
acute period of stroke (p < 0.05), based on the results
of the brief mental status scale and the battery of tests
assessing frontal dysfunction throughout the follow-up
period. No significant differences were found in the re-
sults of the five-word memory test and the clock drawing
test during the follow-up period.

According to the patient assistant burden scale
conducted 3 months later, the study group scored
35 (range, 30-64) points, whereas the control group
scored 33 (range, 24-38) points. After 6 months, the
study group scored 41 (range, 35-67) points, whereas
the control group scored 35.5 (range, 25-43) points.
Finally, after 18 months, the study group scored
39 (range, 34-70) points, whereas the control group
scored 37.5 (range, 27.5-44) points. The patient assis-
tant burden scale scores revealed a significantly higher
burden in the group of patients experiencing confusion
than in those without it at 3, 6 (p < 0.01), and 18 months
(p < 0.05).
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During the follow-up period, mortality rates were sig-
nificantly higher in the study group (n = 25; 45.5%) than
in the control group (n = 12; 27.3%) (p < 0.001).

CONCLUSIONS

The high incidence of poststroke cognitive impairment
underscores the significance of identifying its long-term
effects, which hinder patients’ day-to-day functioning
and social adjustment and pose a severe burden on care
providers, leading to higher mortality rates. These issues
directly influence the physical health, emotional well-be-
ing, and financial stability of caregivers.

Monitoring quantitative and qualitative measures of
consciousness, timely identification and exclusion of
instigating factors, and implementing a comprehensive
range of therapeutic and preventive measures, such as
adequate sedation and analgesia, correction of infectious
and metabolic complications, early mobilization, normal-
ization of the sleep—wake cycle, orientation in space and
time, and increasing contact with loved ones, can reduce
the incidence of confusion syndrome and, in the event of
its development, increase the effectiveness of therapeutic
interventions, ultimately reducing the burden of social
consequences.
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Features of changes in fractional anisotropy
of different brain parts during the progression

of Parkinson's disease

Irina A. Vlasova' 2, Artem G. Trufanov', Igor’ V. Litvinenko', Miroslav M. Odinak'

! Military Medical Academy, Saint Petersburg, Russia;

2 North-Western district scientific and clinical center named after L.G. Sokolov, Saint Petersburg, Russia

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 Il —
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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OcobeHHOCTH M3MeHeHUA (ppaKLMOHHOM
aHU30TPONMUMU Pa3sIMYHBIX OTAEJIOB rOJIOBHOr0 MO3ra

npu nporpeccupoBanun 6onesuu MapkuHcoHa
N.A. Bnacosa' 2, A.T. TpydaHos', U.B. Nluteurenko', M.M. Ogunak’

! BoeHHo-MeanuMHCKas akaaemus, CankT-Metepbypr, Poccus;
2 CeBepo-3ana/Hblii OKPYHOIN Hay4HO-KMHMYeckmit LeHTp uM. J1.T. Cokonosa, CankT-Metepbypr, Poccusa

AHHOTALMSA

AktyanbHocTb. bonesHb [lapkuHCOHa — HeiipoaereHepaTuBHOe 3abosneBaHue, MO YacTOTe BCTPEYAEMOCTM HaxoAsLieecs
Ha BTOpoM MecTe B Mupe nocre 6onesnn AnbureiiMepa. B HacTosiLee BpeMs cuuTaeTcs, YTo NpeAcUMNTOMHbIE CTaguu 6o-
ne3Hu [MapKUHCOHa B OCHOBHOM CBfA3aHbI C flereHepauuei NoAKOPKOBOM 1 BereTaTMBHOW HEPBHOI CUCTEM, @ MOPAXEeHUS KOpbl
roIOBHOr0 Mo3ra MosBAsoTCA Ha bonee no3pHMx cTapusx 3abonesaHus. OgHaKo NpencTaBnseT uHTepec bonee AetanbHoe
U3y4YeHWe BOBNEYEHUS NPOBOAALLMX MyTel FONIOBHOr0 MO3ra B NaTOIOMMYECKMIA NPOLLECC NpK NPOrpeccMpoBaHun bonesHu.
Lienb uccnepoBaHus. M3yuntb 0cobeHHOCTU U3MeHEHUS (DPaKLMOHHOW aHU30TPONMM Pa3iMYHbIX OTZENO0B rOfI0BHOTO MO3ra
npu nporpeccupoBaHuy bonesHn MapKMHCOHa Mo AaHHBIM MarHUTHO-PEe30HAHCHOW TpaKTorpaduy.

Martepuansl u MeToabl. bbino obcnenoBao 88 nauvenToB ¢ 6onesHbto MapkuHcoHa (Il ctapus 3aboneBaHus — 42 yenoBe-
Ka, Il cTagusa — 46 yenoBek no Lwkane XeH u Apa). pynny cpaBHeHUst cocTaBuM 35 YeNoBeK, He OTIMHABLUMXCA N0 Moy
1 Bo3pacTy. BceM BKJIOUEHHBIM B UCCiej0BaHMe NaLMeHTaM NPOBOAMUAMCE HEBPOJIOTMYECKU OCMOTP U MarHUTHO-Pe30HaHC-
Has ToMorpadus rofloBHOro Mo3ra C BbINOSHEHWEM AU(dY3HO-TEH30pPHON BU3yanu3aumu. [laHHble TpakTorpadum npoeum-
POBaUCh Ha CTaHAAPTHYI0 MacKy rosIoBHOMO Mo3ra.

PesynbTathl. C yennyennem crapum 6onesuu MapkuHcoHa Hamm bbino 06HapyKeHo y naLMeHToB 40CTOBEPHOE YBENUYEHWe
(paKLMOHHON aHM30TPOMKUM TMNMOKaMNa, KOpbl OCTPOBKOBBIX U3BUMMH, @ TakxKe Hbl0 0TMeYeHO [LOCTOBEPHOE YMeEHbLLEHHE
(paKLMOHHON aHM30TPOMUW CKOPJTYMbI.

3aksioyeHune. TpakTorpadums SBNSETCS MEPCMEKTUBHBIM UCCNEL0BaHMEM, MO3BOMSHLWMM YTOYHUTb NaToreHe3 bGomnesHu
[apKUHCOHa, B TOM YMC/IE POSib IKCTPAHUrPasbHO NaToNOrK 1S Pa3BUTUS PAAA HEMOTOPbIX HapYLLUEHWIA.

KnioueBble cnosa: 6enoe BeLlecTBO rofioBHOr0 Mo3ra; 60ne3Hb MapKWHCOHa; KOpa rofoBHOMO M03ra; MarHUTHO-pe3o-
HaHCHas ToMorpadms; NporpeccupoBaHue; TpakTorpadus; GppaKLUMOHHAA aHU30TPOMNKS.
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BACKGROUND

Parkinson’s disease (PD) is a neurodegenerative dis-
order with the second-highest incidence worldwide, after
Alzheimer's disease. The clinical manifestations of PD
mostly result from the demise of dopaminergic neurons
within the substantia nigra (SN). However, as this dis-
ease advances, neurodegenerative transformations occur
in nearly all brain structures [1].

Several studies on PD, alongside morphometric in-
dices, have evaluated the brain’s structural connections
using diffusion-tensor magnetic resonance imaging
(DT MRI). This technique enables the assessment of mi-
crostructural brain disorders in vivo and relies on mea-
suring the magnitude and directionality of water molecule
diffusion within each voxel of the image. Water diffusion
occurs along a preserved axon fiber because it has an
insulating myelin sheath, indicating its direction and in-
tegrity. This is the basis for acquiring DT images. DT MRI
visualizes and quantitatively evaluates the condition of
brain conductive pathways [2].

The quantity of DT MRI studies in patients with PD is
quite less. Nonetheless, available data demonstrate that
this approach can enhance the quantity and value of the
diagnostic information obtained.

A study [3] discovered that cognitive disorders in
patients with PD are linked to specific characteristics
of brain tractography. A reduction in working memory
capacity was consistently associated with reductions in
fractional anisotropy (FA) of the brain’s conductive path-
ways in the left temporal region, head and tail of the right
hippocampus, head of the left hippocampus, knee of the
corpus callosum, and left orbitofrontal region. The “dis-
ruption of ascending fibers within the corpus callosum”
may serve as a neuroimaging biomarker for dementia
progression in PD.

Langley et al. used DT MRI data from 20 patients with
stage lll PD assessed according to the Hoehn and Yahr
scale and from 17 healthy volunteers [4]. The authors
identified changes in regional FA within the SN. A sub-
stantial decline in the FA of the SN was observed in pa-
tients with PD compared with that in control participants,
specifically in rostral areas more than in caudal sections.
Abnormalities were observed in the SN of the hemisphere
opposite to the limbs, exhibiting the most significant neu-
rological symptoms.

The role of extranigral pathology in causing nonmotor
disorders and the link between cognitive disorders and
psychotic symptoms were observed by the staff of the
Department of Nervous Diseases of the Academy [5, 6].
However, the precise progression of the conductive path-
way changes from PD stages Il to lll remains inadequate-
ly understood.

The discrepancy in the obtained results can be at-
tributed to the limited sample of patients studied and
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variances in the methodologies employed. In most
studies, structural interrelationship disorders were
found in patients with PD, mainly in the SN and stria-
topallidal complex and in some cases in the cerebel-
lum. In addition, patients with cognitive impairments
exhibited a decrease in FA within the left temporal
region, hippocampus, and corpus callosum. These ob-
servations hint at the possible nature of disease pro-
gression and potentially introduce new therapeutic
approaches.

If the confirmed data from subsequent studies de-
monstrate that the measurement of FA of the listed tracts
can be useful for the differential diagnosis of various
parkinsonism syndromes, the data can help in prescrib-
ing appropriate therapy at an earlier stage.

Currently, cortical lesions manifest in the later stages
of the disease. However, there remains interest in study-
ing the precise involvement of brain structures in the
pathological process during disease progression [7].

This study aimed to examine the distinctness of le-
sions in cerebral conductive pathways during the pro-
gression of PD using MR tractography data.

MATERIALS AND METHODS

Eighty-eight patients with PD were assessed based
on the diagnostic criteria set by the British Brain
Bank [8]. These patients were divided into 2 groups
according to the disease stage and criteria stipulated
by the Hoehn and Yahr scale: 42 patients with stage Il
and 46 with stage Ill. All study participants were re-
ceiving therapy with dopaminergic drugs at the time of
inclusion.

The control group comprised 35 individuals of com-
parable age who exhibited initial symptoms of cerebral
circulation insufficiency.

The patients were subjected to neurological examina-
tions that included evaluations of their motor functions.
The degree of motor disorders, such as hypomimia, gait
disorders, posture, trunk bradykinesia, rigidity, tremor,
and postural instability, was measured according to Sec-
tion lll (motor functions) of the Unified PD Rating Scale
(Fahn S, Elton S, et al.), a dedicated tool for diagnos-
ing such disorders. The clinical stage of the disease was
evaluated using the Hoehn and Yahr scale. All patients
and controls underwent DN MRI.

A 3.0-T brain MRI was conducted using an 8-channel
head coil on a Philips Achieva machine. The obtained re-
sults were projected onto a standard brain mask.

FA was measured on a scale from 0 to 1, where 0 in-
dicates unrestricted diffusion and 1 represents the com-
plete directional movement of all water molecules along
the conductor’s axis. The functionality of a white matter
conductor is contingent on its FA level, which is directly
related to its integrity.
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Statistical analysis was performed on 390 gray and
white matter structures. Data were processed using
Statistica 10.0 from StatSoft.

Data with normal distribution were described us-
ing the mean (M) and standard deviation (SD). Reliable
differences were determined by a significance level of
p < 0.05.

RESULTS

Statistically significant differences were discovered
in the FA of several brain regions in patients with PD
and controls. Specifically, the left hippocampus, short
gyrus islet cortex, inferior temporal sulcus cortex, puta-
men, right superior temporal tract, left middle temporal
tract, left and right red nucleus (RN), and subthalamic
nucleus (STN) on the left showed significant variation
(Table 1).

As the PD stage increased, a significant increase in FA
was found in the left hippocampus, insular gyrus cortex,
superior and inferior temporal sulci, right and left RN,
and left STN. Moreover, the FA of the putamen on the left
side consistently decreased.

Patients with PD showed a significant decrease in
the FA of the rubrospinal tract, medial longitudinal fas-
ciculus, and inferior cerebellar peduncle on the right side
(Figures 1-3).
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DISCUSSION

The use of DT MRI in PD studies is limited; how-
ever, evidence indicates that the progressive decline in
the function of various tracts can disrupt the integrity of
the conductive pathways between cortical and subcortical
regions associated with specific cognitive functions [9].

The study identified significant increases in the FA in
certain gray matter structures of the brain in patients
with PD. Specifically, the left hippocampus, insular gyrus
cortex, and inferior and superior temporal sulcus cortices
showed notable changes.

According to Chen et al., FA values were reported to
be higher in the hippocampus and temporal gyrus regions
of the cerebral cortex in patients with PD than in healthy
controls [10]. The hippocampus and temporal cortex are
responsible for cognitive functions, which suggests that
the increase in FA may be attributed to compensatory
functions.

Herz et al. conducted a meta-analysis of functional
neuroimaging studies on motor tasks and reported
consistently reduced FA in the posterior putamen of
patients with PD while performing motor tasks [11].
In this study, we replicated these findings by observing
a nearly twofold decrease in FA in the left hemisphere
of patients with stage Il PD according to the Hoehn
and Yahr scale.

Table 1. Fractional anisotropy indices of the brain regions investigated in patients with Parkinson’s disease that showed significant

differences
Structure Compi;ison group, Stage Il on the Hoehn Stage Il on the Hoehn p-value
+ 5D and Yahr scale, M + SD and Yahr scale, M+ SD
Left hippocampus - 0.194 + 0.004 0.216 + 0.007 0.024
Insular cortex gyri - 0.179 + 0.004 0.197 + 0.004 0.014
Inferior temporal cortex 0.226 +0.127 0.236 + 0.007 0.268 + 0.005 <0.05
Superior temporal cortex 0.248 + 0.006 0.249 + 0.006 0.276 + 0.005 <0.05
Left putamen - 0.340 + 0.004 0.196 + 0.007 0.046
Left RN - 0.415 + 0.017 0.489 + 0.022 0.023
Right RN - 0.474 + 0.01 0.532 +0.02 0.026
Left STN 0.358 + 0.046 0.531 +£0.03 0.512 £ 0.036 <0.05
Right rubrospinal tract 0.431 £ 0.422 0.402 +0.38 - 0.009
Rght medlial longhtudinal 0.46 + 0.44 0421+ 0.4 - 0.037
Right inferior cerebellar 04 +0.39 0.37 + 0.35 B 0.047

peduncle

00 https://doiorg/ 1017816/ rmmaré09537
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In addition, patients with PD exhibited an increase in
FA within both the left and right RN and STN regions.

The RN is an objective subcortical center that plays
a pivotal role in movement coordination. Its bilateral
connection with the cerebellum and cortex allows it to
proficiently participate in motor control. Presumably, in-
creased FA amplifies RN activity to compensate for the
dysfunctional thalamostriatocortical circuit.

STN plays a crucial role within the basal ganglia—
thalamocortical circuit. Studies have suggested that STN
overactivity may be responsible for the symptoms of
PD [12]. Moreover, Wang et al. reported that problems
concerning basal ganglia and thalamocortical connec-
tions may result in bradykinesia and rigidity [12].

Patients with newly diagnosed and moderately severe
PD exhibit heightened functional connectivity between the
STN and sensorimotor cortex, which implies that these
changes occur in early disease stages [13]. This study
revealed that the FA of the left hemisphere of the STN
increases with disease progression.

In addition to the gray matter, modifications affect
the neuronal pathways of the brain. Patients diagnosed
with stage Il PD showed FA reduction in the rubrospinal
tract, medial longitudinal bundle, and inferior cerebellar
peduncle on the right.

The Mormina et al. study analyzed the FA of the con-
ductive pathways of patients with PD at the base of the
peduncles and cerebellar hemispheres, comparing re-
sults from those with the disease for more than 5 years
to healthy volunteer controls [14]. A decrease in FA was
found in the cerebellar hemispheres of patients with PD,
likely due to the inclusion of patients with longer disease
duration.

Another study discovered an association between
higher PD stages and longer disease duration with cer-
ebellar white matter changes and decreased FA [15].

The medial longitudinal fasciculus belongs to the
global coordinator and cognitive system [16]. The mal-
function of this pathway causes coordinator and postural
disorders in PD and cognitive decline.

Furthermore, patients with PD exhibited a decrease
in FA within the rubrospinal tract. The rubrospinal tract
primarily transmits information related to the nature of
purposeful movements and the occurrence of tremors
that are symptomatic of PD.

CONCLUSIONS

The data indicate a reduction in the FA in the
brain's conductive pathways and subcortical forma-
tions, implying their dysfunction. By contrast, FA
increases in different cortical regions. The latest
established finding is a result of the cortical compen-
satory response to lesions of the conductors and basal
ganglia.
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Comparison group Stage Il PD

Fig. 1. Visual comparison of the right inferior cerebellar peduncle
between the controls and patients with stage Il Parkinson's di-
sease (PD) using the Hoehn and Yahr scale

Comparison group Stage Il PD

Fig. 2. Visual comparison of the right rubrospinal tract between the
controls and patients with stage Il Parkinson’s disease (PD) using
the Hoehn and Yahr scale

Comparison group

Stage II PD

Fig. 3. Visual comparison of the right medial longitudinal fascicle
between the controls and patients with stage Il Parkinson's di-
sease (PD) using the Hoehn and Yahr scale

Thus, MR tractography augments the amount and cali-
ber of diagnostic information acquired from patients with
PD and serves as a method of evaluating disease pro-
gression. Moreover, this approach enhances and broad-
ens the understanding of PD causes.
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CpaBereanasl OLleHKa nepcl:ysuu U MeTabonusma
roJIoBHOro Mo3ra y nawMeHToB C 6onesHblo
Anbu,reﬁmepa n cocyauctbiMU KOrHUTUBHbIMU

paccTpoicTBaMu

A.10. Emenun, U.B. boikos, B.10. J1o63uH, K.A. KonMakosa, K.M. Haymos,
M.C. ObiHuH, U.A. JlynaHos

BoeHHo-MemnunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMSA

AxTtyanbHocTb. BbicoKas Me[uKo-coumanbHas 3HauMMoCTb npobnemsl onpefenseT HeobxoaMMOCTb MaKCUMaNbHO paHHEN
HO30/10rMYECKOM AMArHOCTUKM KOTHUTUBHBIX HapyLUeHW. BaxHyto posib B paHHeN AnddepeHUmManbHoi AMarHocTUKe urpatoT
MeToAbl GYHKLMOHANBHOM HelipoBM3yanu3aLmm — 0AHO(MOTOHHAA IMUCCUOHHAA KOMMbIOTEpPHas ToMorpadms 1 NO3UTPOHHAS
3MUCCMOHHAA ToMorpadus, No3BONSIOLLME OLEHUTb Nepdy3uio 1 MeTabonnM3M MO3roBOM TKaHMW.

Lienb uccnepoBanus. lpoBefeHne cpaBHUTENBHOMO aHanu3a nepdy3noHHbIX M MeTabonMuecKUX HapyLLEHWU B pasfnyHbIX
LepebpanbHbIX CTPYKTypax NauueHToB ¢ 6onesHbio AnbureiiMepa M COCYAMUCTBIMA KOTHUTUBHBIMU PaccTporcTBamMu npu 6o-
Ne3HW MasbiX COCYLL0B OJIOBHOMO Mo3ra.

Marepuansbl u Metogbl. 0aHOMOTOHHAA IMUCCMOHHAA KOMIbOTEpPHas ToMorpadus BoinosHeHa y 13 nauueHToB ¢ 6one3HbI0
AnbureiiMepa n y 21 ¢ COCYAMCTBIMA KOTHUTUBHBIMIA PAaCCTPOMCTBaMM, MO3UTPOHHO-3MUCCUOHHas ToMorpadms ¢ 'SF-OLN —
y 17 naumeHToB ¢ 6one3Hbio AnbureiiMepa My 15 ¢ COCYAMCTBIMM KOTHUTUBHBIMU PacCTPOCTBaMM.

Pe3synbTartsl. latTepHbl nepdy3noHHbIX M MeTabonMuecKux HapyLLEHWI pa3finyalTca y naumeHToB ¢ 6onesHblo AnbLreimepa
W COCYLUCTBIMU KOTHUTUBHBIMM PacCTPOMCTBaMU. Y NaLMEHTOB € COCYAMUCTBIMU KOTHUTUBHBIMU PacCTpoOMCTBaMU, 0BYCoBIEH-
HbIMW NaToOrVel Mablx COCYA0B FOSIOBHOMO MO3ra, OT/IMYMTENbBHBIM MPU3HAKOM BbiNio coueTaHue runonepdysui B NoaKop-
KOBbIX CTPYKTypax, 0COBEHHO B XBOCTATOM iipe W 3puTeNibHOM Byrpe, ¢ runonepdy3suen B raybokux otaenax nobHoM fonu.
Mpu 6onesnn AnbureiiMepa Hambosniee xapaKTepPHbIMU ABASNUCH ABYXCTOPOHHME BbIPAXEHHbIE HApyLUeHWs nepdysum B Te-
MEHHOM M BUCOYHOM Kope. [1aTTepHbl MeTaboIMYecKMX HapyLLIeHWI BbIM aHaNorMYHbI NaTTepHaM Nepdy3vMOHHbIX HapyLLEHWI
MpU pasnnyHbIX BapuaHTax KOHUTMBHBIX HapyLUEHWA, 04HaKO HapylleHus MeTabonuama Hocunu 6oniee pacnpocTpaHeHHbIN
xapakTep. [103UTPOHHO-3MUCCUOHHAsA ToMorpadus B AMArHOCTUKe MaumMeHToB ¢ 6onesHbio AnbureliMepa obnapfana bonbluen
MH(POPMATUBHOCTHIO B CPABHEHWUW C OLHO(MOTOHHOW 3MUCCUOHHOW KOMMbIOTEPHOW ToMorpadueit. bonee BbipaxeHHble Ha-
pyLUeHUs nepdy3un n MeTabonnsMa HabNAAKTCA y NaUMEHTOB C Oonee BbIPAXKEHHBIMA KOTHUTUBHBIMW PacCTPOICTBAaMM.
Hapywwenuns nepdy3umn B 061acTM NOAKOPKOBBIX CTPYKTYP MOXKHO paccMaTpuBaTb B KayecTBe paHHEro MapKepa pasBuTUS
KOTHUTMBHbIX HapYLUEHWI y NauueHToB ¢ 6051e3HbI0 ManbIX COCYA0B.

3akuioyeHne. 0gHOMOTOHHAsA 3IMUCCMOHHAA KOMMbloTepHas Tomorpadus obnapaeT [OCTaTOYHOM YYBCTBUTENbHOCTHIO
U cneunduyHoOCTbI0 NpY 06CNeL0BaHNM NALMEHTOB C COCYAMCTbIMU KOTHUTUBHBIMU PaccTpoiCcTBaMu, B TO BPeMS KaK Mo-
3MTPOHHO-3IMMCCUOHHas ToMorpadus bonee NpegnoyTMTENbHA NpU 06CNeL0BaHUM NALMEHTOB C LEMEHLMEN anbLreiMepoB-
CKOro Tuna.

KnioueBble cnoBa: 6onesHb Anbureimepa; 60/1€3Hb ManbiX COCYAO0B; AEMEHUMS; AEMEHUMs anbLreiiMepoBCKOro TUMa;
MeTab0/M3M; HelipoBU3yanu3aums; 0AHOPOTOHHAA 3MUCCHOHHASA KOMMbloTepHas ToMorpadus; nepdysus; No3uUTPOHHO-
3MUCCHOHHas ToMorpadus; cocyaucTas AeMeHLMS; COCYANUCTbIE KOTHUTUBHbIE PacCcTpPOCTBa.
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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, bilateral 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; neurocimaging;
single photon emission computed tomography; perfusion; positron emission tomography; vascular cognitive disorders;
vascular dementia.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

KorHuTvBHbIE paccTpoicTBa B COBPEMEHHOM MUpE NMpe-
CTaBnsAlOT coboW Ype3BblYaHO 3HAUMMYK MeLULIMHCKYIO,
coumanbHyo 1 3KOHOMMYecKyto npobnemy. CornacHo cospe-
MEHHbIM 3MMAEMUONIOTMYECKUM AaHHBIM, B MUpe 0duLmManb-
HO 3aperucTpupoBaHo bonee 50 MH YenoBeK C BbIpaXKeHHbI-
MW KOFHUTMBHBLIMW HapyLueHWsMK (BemeHumen). bonee Toro,
CyLLeCTBYET HebBNaronpUATHLINA NPOrHO3, COrIacHO KOTOPOMY
uncno Jmu ¢ AemeHumei yeenuumtea o 82 MnH Kk 2030 .
1 8o 152 mnH Kk 2050 r. [1]. B nepByto o4epeab 310 00ycnoB-
JIEHO CTapeHMeM HaceneHus 3eMM C HeYKIIOHHBIM pPOCTOM
unCna NWL, NOXWUOrO M CTapyecKkoro Bo3pacta. YuuTbiBas,
YTO BO3PaCT — 3TO CaMbll 3HAYUMBIN HEKOPPUTUPYEMBIi
daKTop pucKa pa3suTHA 3aboneBaHWU|, NPUBOLALLMX K KOr-
HWTMBHBIM PacCcTPOMCTBaM, Heu3DeXeH POCT KOJMYecTBa
MaLMeHTOB C [eMEHUWEN, yTpayeHHOW AeecnocobHOCTb
1 TpebyloLmX OMeKu, CMCTEMATUYECKOrO JIeYeHNs U yxoaa.
B HeKoTopoI cTeNneHN «CKpbITOM» B TEHW LEMEHLMM 0CTaeTcs
npobnema HefeMEHTHbIX KOTHUTUBHBIX PAacCTPOMCTB, @ MeX-
LY TEM KOIMYECTBO NaLUMEHTOB CTapLue 65 NeT, HaXoALLMX-
Cs Ha 3TOM cTagumu, oueHnBaeTcs He MeHee YeMm B 20 % [2].
3HauMMocTb NpobeMbl 3aKIKYAETCA B TOM, YTO 3Ta CTaaus
3aboneBaHMa [OMKHA paccMaTpuBaTbCA KaK rnaBHas Mu-
LUEHb HALLMX TepaneBTUYECKUX BO3LEWCTBMIA, OfHaKO Auma-
THOCTWKa, TeM Bosee paHHAs, TpebyeT COBepLLEHCTBOBAHHS.
B Haweli cTpaHe, cormacHo npefBapuTeNibHbIM pacyeTam
C Y4eTOM MoKasateneil rnobanbHbIX 3NMAEMUONOrNYECKUX
UCCNefoBaHuiA U JaHHbIX Nepenucy Hacenenus Poccun, 06-
LLiee YMCI0 NnL, ¢ NoboK 3TMoNorueit leMeHUmMen B TeYeHne
nocnegHux 20 net pomkHo 6bino Beipactu ¢ 1249760 o
1743476 yenosex [3].

Hanbonee pacnpocTpaHeHHbIMU  3TUOJIOMMYECKUMY
MPUYMHAMN KOTHUTWBHBIX HapyLUeHWn sBAsioTca bonesHb
AnbureiiMepa (BA) n LepebpoBacKynspHble 3aboneBaHus.
Mo 0606LLEHHbIM JaHHBIM, B 00LLEN CTPYKTYpe 3aboneBaHuii
LeMeHLMs anblreiiMepoBckoro Tuna coctasnset 60-70 %
BCEX [eMeHUMI. B Halueli cTpaHe cTaTMCTUYECKME AaHHbIE,
HaobopoT, CBMAETENLCTBYIOT 0 BefyLleid ponu Lepebposa-
CKyNSIPHOI MaTonormm, 0CobeHHO Y NaLMEHTOB C HEAEMEHT-
HbIMW CTaAMAMW KOTHUTUBHBIX paccTpoicTs [4]. o MHeHuto
Bo/bLLMHCTBA 0TEYECTBEHHBIX 3KCMEPTOB, CyLLECTBYeT Npo-
bnema runepAMarHoCTUKN COCYAUCTbIX BApUAHTOB KOTHUTMB-
HbIX PacCTpPOMCTB, KOrAa Ha 0CHOBaHWM OJHOrO MccrefoBa-
HWA (Yalle BCEro 370 3aKJIOYEHWe MarHUTHO-Pe30HaHCHO
Tomorpadum (MPT)) ycTaHaBnMBaeTcs AMarHo3 6es nomkK-
HOM OLIEHKM MPUYUHHO-CNELCTBEHHbIX B3aMMOOTHOLLIEHMIA.
C yyeToM TOro, YTO MaKcuManbHbI 3bdEKT OT Npodunak-
TMYECKUX M Ne4ebHbIX MeponpuATUA 0XKMAAEeTCS NpU BMe-
LaTeNlbCTBE MMEHHO Ha A0JEMEHTHbIX CTaAusX, OCHOBHas
K/IMHWYECKan 3afiaya CerofjHa — 370 PaHHASA AMarHOCTUKa
He TOJIbKO CMHAPOMA KOTHUTUBHOM AUCOHYHKLMK, HO W onpe-
[eneHne ero Ho30/10rMYEeCKOM NPUHALNEKHOCTH [5].

K coxanenuio, B NpaKTUYECKYH KIMHUYECKYlD [es-
TE/IbHOCTb [0 HacTOALLEro BPEMEHW MOKa He BHEApPEHbI
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pa3paboTaHHble abopaTopHble MapKepbl paaa 3aboneBaHuii,
B yacTHocTn BA, no3Bsonsiowme Ha camblX paHHWX CTagusx
3aboneBaHus [JOKa3aTb HaNMuMe NaToIorMyecKoro aMunou-
[,03a W HenpogereHepauuu. Beixon ogMH — 310 BHeapeHue
CTaH[APTHOTO KOMIJIEKCHOTO aNropuTMa, BHIOYAKLLEro
TLWaTeNbHbIN cbop aHaMHe3a, 0bLLecoMaTMyecKuii U HeBpo-
NIOTMYECKUIA OCMOTP, HEMPOMNCUXONIOMMYECKUE METOAMKM, Na-
DopaTopHO-MHCTPYMEHTaNbHbIE UCCNIEL0BaHMUSA, B TOM YKCe
YNbTPa3BYKOBbIE, @ TAKXKE CTPYKTYPHYIO U QYHKLMOHANBHYHO
HenpoBuM3yanu3auuio [6, 7.

lpuMeHeHne MeTOAMK HelipoBM3yanusaumm npu npo-
BeAeHUM anddepeHUManbHOW AUArHOCTUKM Hapsady C Hel-
POMCUXO/IOTMYECKOW OLIEHKOW SIBNISIETCA KIKOYEBbIM U 068-
3aTeNlbHbIM KOMMOHEHTOM obcnenoBaHus. HecMoTps Ha
COBEpLUEHCTBOBAHWE annapaTypbl, NoBbIlWeHWe npodeccu-
OHaNIbHOTO YPOBHA CMELManUCTOB, UHTEPMPeTaUmMs LaHHbIX
334acTyl0 BbI3bIBAET 3HauMTENbHblE TPYAHOCTU. [l0BOMLHO
4acTo B 3aKJTOYEHUAX NOAPO6HO M CKpyMy/esHo OnuChbiBa-
l0TCA Maneiune U3MEHEHWs COCYAMUCTOr0 XapaKkTepa, npy
3TOM NpU3HaKK aTPOdMUECKUX U3MEHEHMI MOTYT BbITb Npo-
UrHopupoBaHbl. [lanee B 3ak/oyeHun nosensetcs ¢pasa
0 NMpU3HaKax LiepebpoBacKynApHO/A NaToNorMM U KIIMHULMCT
«3aKOHOMEPHO» CBSA3bIBAET UMEIOLLMECSH KOTHUTUBHBIE pac-
CTPOIACTBA C aHHbIMU HEMPOBU3YanM3aLmMm be3 JOMKHbIX Ha
TO OCHOBaHMM.

Kpome BO3MOXHOCTEN CTPYKTYPHON OLEHKU M3MEHEHMIA
rO/I0BHOr0 M03ra Bce bosee LMPOKO UCToMb3YoTCS MeToAU-
KM OYHKLMOHANBHONM HelpoBMU3yanu3aLmum — Mo3UTPOHHO-
3ImuccroHHas Tomorpadma (M3T) ¢ drop'8-nesokcurniokosoi
("®F-®[I) 1 0fHODOTOHHASA IMUCCUOHHAS KOMMbIOTEPHasA To-
morpadus (OD3KT) [8].

M3T ¢ "*F-O/r sBnAeTca HelpoBM3yanM3aLMOHHON Me-
TOAMKOW, NO3BONAIOLLEN OCYLLECTBAATb OLEHKY MeTabonu-
UECKOW aKTMBHOCTM PasfiNyHbIX CTPYKTYp FOIOBHOTO MO3ra
[9, 10]. 0606LLEHHBIN aHanM3 NOSTyYeHHbIX Pe3ynbTaToB Npu
BbIMOJIHEHUM MO3UTPOHHO-3MUCCMOHHON ToMorpaduu y na-
LIMEHTOB C AeMEHLMEN anbLredMepoBCKOro TUMa BbIABUN [0-
CTaTO4YHO TUMWUYHBIA NPOdUIL MeTaboNNYECKUX HapyLUEHUI
B BUAE JBYXCTOPOHHErO, Yalle CUMMETPUYHOIO, CHUMEHMS
MeTa00/M3Ma B KOPKOBBIX CTPYKTYPaX TEMEHHBIX U BUCOYHbIX
A0nen ronosHoro Mosra. Hanbonee 3HauMMbIMM NpU3HaKamu
MpefCTaBNAOTCA BblpaXKeHHbIW rMnomMeTabonnam B Mefuo-
GasanbHbIX 0TAeNnax BUCOYHBbIX AO0NIEN, 0COBEHHO B rvnno-
Kamnax [11-13].

Mpu uepebpoBackynApHbIX 3aboneBaHus ¢ pasBUTUEM
KOFHUTUBHBIX HapyLLeHnn MeTabonmyeckuin npodunb HocuT
bonee reteporeHHbIN XapakTep. Yalle BbISBAAKTCA MHO-
JKECTBEHHbIE, KaK MpaBWUN0 HECUMMETPUYHbIE, MO3aU4HO
pacnosfioXKeHHble OrpaHUYeHHble 30Hbl rMnoMeTabonn3Ma
KaK B KOpe, NpenMyLLeCTBEHHO JTOOHOM, TaK W B FyOUHHbIX
oTAenax Mosra, BKIoYas benoe BeLLECTBO M MOAKOPKOBbIE
o6pa3soBaHus. [JoBOMbHO YacTo TaKXkKe OMUCHIBAKOTCS M3Me-
HEeHUs B MO3KeUKe U NosicHoi u3sunuHe [14-16].

CyLecTBeHHast MHDOPMaLMS 0 COCTOSHWUM PervoHapHo-
ro KpoBOODpaLLeHUst B PasfMuHbIX CTPYKTypax rof0BHOrO
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MO3ra MoXeT bbITb MofyyYeHa C MOMOLLBI0 APYroro MeTofa
(QYHKLMOHANbHOW HenMpoBU3yanu3auum — OAHOMOTOHHOM
3MUCCUOHHONM KoMMbloTepHoW ToMorpadum (0D3IKT), KoTo-
pas B LenioM no cpaBHeHuio ¢ 3T aBnseTcs MeHee popo-
ruM 1 bonee pacnpocTpaHeHHbIM METOLOM B KIIMHWUYECKON
npaktuke. lpu BA perucTpupyeTtca cHuXeHue nepdy3um
MO3rOBOM TKaHU CUMMETPUYHO B BUCOYHO-TEMEHHON Kope
FOJI0BHOTO MO3ra C OTHOCWTESIbHOW COXPaHHOCTb0 nepdy-
3MOHHBIX MOKa3aTenel B NMepBUYHON ABUraTenbHON U YyB-
CTBUTEJTbHOW MPOEKLMOHHBIX 30HaxX [8, 17]. Mepdy3noHHbIN
naTTepH MpU KOTHUTMBHBIX PacCTpoiicTBax LepebpoBacky-
NAPHOT0 reHe3a OT/INYAETCA 3HAYMMOM TeTepOreHHOCTHIO,
W B MepByl0 0Yepelb XapakTep HabmoaeMbiX U3MEHeHWI
KOPPENMpYeT C BblpaXKEHHOCTLIO W NIOKaNMU3aLmel 04aroBblx
CTPYKTYPHbIX MOBPeXAeHuUi ronosHoro Mo3ra [18]. bonee
OLHOPOAHbIA Npodub Nepdy3vOHHBIX HapPYLIEHUA MOXKET
BbITb MonyYeH Npu BKKYEHWW B MPOTOKON WCCNEA0BaHMS
bosee 0AHOPOAHBIX rPYNN NaUMEHTOB, HAaNpUMep MaLMEeHTOB
c bonesHblo ManbIx COCYA0B FOI0BHOTO MO3ra, CBA3aHHO
C pa3BuTMEM CYOKOPTMKaNbHOrO BapuaHTa KOrHUTUBHbIX
paccTpoMCTB.

OnHaKo B Hallen CTpaHe CKOMb-HMOYAb MacluTabHbIX
UccnesoBaHWi, NOCBSALLEHHBIX CPABHUTENIBHOMY U3YYEHMIO
LepebpanbHbix MeTabonmnyeckux u nepdy3noHHbIX U3MeHe-
HWA NpW anbLreiMMepoBCKO MaTonoruu U COCYAUCTON fe-
MEHLMK, He MPOBOAMIOCH, AOMOJHUTENbHOM OLEHKM TpebyeT
4yBCTBUTENLHOCTB U crieumduyHocTs OO3KT n N3T B paHHen
b depeHUmManbHol anarHoctuke bA 1 cocyancTbIX KOrHu-
TMBHbIX paccTpoiicT (CKP), 00ycnoBneHHbIx 6051e3HbI0 Ma-
NbIX COCY0B.

Lens uccnedosaHuss — nNpoBefEHUE CPaBHUTESNIbHO-
ro aHanu3a nepdy3uoHHbIX U MeTabosMyecKux HapyLLeHuii
B pasfnuHbIX LiepebpanbHbiX CTPYKTypax naumeHToB ¢ bo-
nesHbto AnbureiiMepa n CKP npu 6onesnn Manbix cocyaoB
rOJI0BHOMO MO3ra.

MATEPUAJIbl U METOAbI

[lns peanu3aumm uenv npoBefeHo obcnenoBaHure 38 na-
umeHToB, U3 HUX 17 ¢ BA, 21 c bone3Hblo Manbix cocyaoB
ronoBHoro mMo3sra. CpegHuin Bo3pacT 06cniefoBaHHbIX Naum-
eHToB ¢ bA coctasun 69,4 + 8,1 net, c CKP — 66,9 + 10 ner.
OO®3KT 6bina BbinonHeHa y 34 naumeHToB, U3 HUX y 13 ¢ BA
ny 21 c CKP, obycnoBneHHbIMM Gone3HbI0 ManbIX COCYA0B
rosI0BHOr0 Mo3ra. [103UTPOHHO-3MUCCMOHHas ToMorpadus
¢ '8F-O0I 6bina BbINonHeHa 32 naumeHTam, u3 Hux 17 ¢ BA
n 15 ¢ CKP. KoHTponbHyto rpynny coctaBuau 8 uyenoBek
(5 MYXUMH W 3 XKEHLUMHBI), HE UMEIOLMX 3HAYUMBIX MCK-
XMYECKMX, HEBPOJIOTMYECKMX M COMATMYecKux 3abonesa-
HWA. CpeHWiA BO3paCT UL, KOHTPOSbHOW Fpynnbl cOCTaBMI
64,2 + 5,4 ropa.

Kputepumn cootsetctBusi. CMHAPOM yMepeHHbIX Kor-
HWUTMBHBIX PacCTPOWCTB [MarHOCTUPOBACA NpU COOTBET-
CTBMM KOTHWUTMBHOTO AeduumuTa KpUTepUsM, pa3paboTaHHbIX
R. Petersen B 2001 r., mMoauduumpoBaHHbix B 2004 T.
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CvHAPOM JeMEHLMM YCTaHaBIMBAsCA NPU COOTBETCTBUM Bbl-
PaXKeHHOCTW KOrHUTUMBHOTO aAeduumta Kputepuam MKB-10.
[ins gmarHocTmky AeMeHUMM anbLreliMepoBCKOro TUna npu-
meHsnmcb Kputepun NINCDS-ADRDA, ons noatBepixaeHus
COCYLMCTOr0 reHe3a KOrHUTUBHBIX PacCTPOWCTB NPUMEHSNNC
Kputepum NINCDS-AIREN [19, 20].

O®3KT npoBoamnack B BoeHHO-MeAMLIMHCKON aKafeMuu,
KadeLpa peHTTeHONOTM U PagMoNioru, ¢ UCMOJIb30BaHUEM
ramma-kamepbl E-CAM Variable Angle. Mpumensncs pagmo-
dapmnpenapart “™Tc-rekcaMeTMANpoNuIeHaMUHOKCUM. Ca-
HWPOBaHMe BbINOJIHANOCH B pexkuMe MaTpuubl 128 x 128 B Te-
yeHne 32 MUH C paguMycoM BpalLeHus aeTekTopoB 12—14 cMm
C nocnefylowen TPeXMIOCKOCTHON PEeKOHCTPYKLM-
el u3obpaxeHwit M nocnepywLMM pacyeToM nepdy-
3uM B OMpejeneHHbIX 30Hax WHTepeca no MeTogdy Patlak
C KoppeKkumeit no metony Lassen. MonydyeHHble faHHble
aHanM3MpoBasCb KaK KayeCTBEHHO, TaK U KONNYECTBEH-
Ho. M3yueHbl cnepylowme LepebpanbHble nepgysuoHHbIe
nokasaTenu: cpefHee 3HayeHue obuero uUepebpanb-
HOro KpoBOoTOKa B 060mMx nonywapuax (mn/100r/MuH),
KoaduumeHT Mosroson nepdysum (Mn/100r/muH), nocne
yero oueHuBanacb nepdysus B pasfiMyHbIX 0bnacTsx ro-
noBHoro Mo3ra. Obnactamu unTepeca bbinm: nobHas Kopa,
MO3XEYOK, FyOuHHbIE OTAENbl JIOBHLIX foneld, Meauoba-
3abHble OTAESbI BUCOYHBIX [ONEH, MMMMNOKaMMbl, TEMeHHas
Kopa, 3aTblfioyHas Kopa, basanbHble raHriuM, XsocTartoe
A0po, 3puTenbHbI byrop. [ng Kampgoro nauueHTa B Ka-
yecTBe pedepeHCHO 30HbI 3HaYeHWA MO3roBoW nepdy3uu
Bbin Mo3xevoK. NToroBble KoHeuHble pesynbTaThl nepoy-
3un B M1/100r/MUH B OLEHMBAEMBIX PErMOHaX roSIOBHOMO
Mo3ra Obln conocTaBneHbl ¢ peepeHcHbIMU 3HAUYEHNAMM
W C KOHTPOJIbHBIMK MOKa3aTensMu1, Nocie Yero KoAMpoBa-
nuck B bannax ot 1 go 10 cnenyrowmm obpa3oM: nokasartesb
runonepdy3umn cHkeH ao 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 banno., Ha 61—
70 % — 7 6annos, Ha 71-80 % — 8 bannos, Ha 81-90 % —
9 6annos, Ha 91-100 % — 10 6annos.

Mo3uTpoHHas 3MMCCMOHHAA ToMorpadus Takxe Bbinos-
Hsnacb B BoeHHO-MeMUMHCKOI aKaieMUM Ha COBMELLEHHOM
Tomorpade (M3T/KT)»Biograph» ¢mpmbl «Siemens» (Fep-
MaHua) u B LHUWMPU M3 PO Ha Tomorpadax Ecat Exact 47
u Ecat Exact HR+ (dupMa «Siemens»). MpuMeHsncs pagmo-
dapmnpenapar — "8F-O/.

[laHHble 0bpabaTtbiBanuCch C NOMOLLbLK CTaHAAPTHOM pe-
KOHCTPYKLMW 1 BbIMOJIHEHWUSA MOCNOWHBLIX CPE30B TOMLLMHOV
0,5 cM B Tpex MpoeKumsx (KOPOHApHOM, TpaHCAKCMaNbHO,
caruTTanbHoii). icnonb3oBancs KoNM4eCTBEHHBIN NOKa3aTenb
MeTaboNIMYecKoi aKTMBHOCTWM TKAHW — CTaHLApPTWU30BaH-
Hblii ypoBeHb 3axBaTa POl «Standard Uptake Value (SUV)».
Bbluncnsnmch oTHOLWeEHMs MoKasaTeneii MeTabonnyeckon
aKTUBHOCTM B PasfiMyHbIX 0bnacTax Mo3ra K aHanormyHbIM
MoKasaTensM B KOHTpanatepasnbHoi 061acTu U K ycpeaHeH-
HOMY 3Ha4eHMi0 MeTaboIn3Ma Bo BCel KOpe rofloBHOM0 Mo3ra
Mo CTaHAapTHON METOAMKE.




OPTHATTBHBIE MCCTTE[IOBARMA

PesynbTaTbl NOMYYEHHBIX OTHOLLIEHWIA ObIMM BbIpaeHbI
B MPOLEHTax C MOCNeAylLmM NPUMEHEHUEM CMeLManbHo
pa3paboTaHHON PeNTUHIOBOM MONYKOMYECTBEHHOW LUKAbI.
CHuxKeHuWe nokasaTenis MeTabonnyecKon akTMBHOCTM MO3ro-
Boi TKaHu Ha 11-20 % oueHmBanm B 1 6ann; Ha 21-30 % —
B 2 6anna; Ha 31-40 % — B 3 banna; bonee yeM Ha 40 % —
B 4 banna.

CraTucTnyeckmii aHanus. MaTeMaTuKo-CTaTUCTUYeCKas
06paboTKa AaHHbIX, NOYYEHHBIX B UCCNEA0BaHWMW, NPOBO-
Aunacb C WCMOMb30BaHWEM MpoOrpaMMHOro obecneyeHms
Statistica for Windows 6.0. (StatSoft, Inc, 2001). Cranaapt-
Hblli aHanu3 BKIYan B cebs MeTOAbl NapaMeTpUyecKoil
1 HenapaMeTPUYECKON CTaTUCTUKK, PErpecCMOHHOr0 aHanm3a
C UCMO/b30BaHMEM HEMapaMeTPUYECKOro KpUTepus YMIKOK-
coHa (W), MaHHa—YutHu (U), cTaHOapTHOTO OTK/IOHEHMS No
BbIOOPKE, 0BEPUTENBHBIX UHTEPBAIOB M OLIEHKY 3HA4YMMOCTH
pa3nnuMA NoKasaTeneil C UCrosib30BaHKUeM t-Kputepus CTblo-
peHTa. Mpu BepoaTHocTn p < 0,05 HyneByto runotesy uccrne-
A0BaHNA OTBEprasy.

OcHoBHbIe pe3ynbtatbl UCCNief0BaHUA

Pe3synbTaTbl npuMeHeHUst 0AHOGOTOHHOM 3MUCCUOH-
HOM KOMNbloTepPHOI ToMorpacmm y naumenToB ¢ bA n CKP

OCHOBHbIM XapaKTepHbIM NaTTePHOM Nepdy3nOHHbIX Ha-
pyLLEHUA MO3roBOM TKaHW Y naumenTos ¢ CKP, obycnosnek-
HbIMU MOPaXeHMEM MaJlbIX COCYL0B rOJIOBHOMO MO3ra, bbina
runonepdy3us B Npoekuun 6asanbHbIX raHrmeB. [JononHu-
TeSIbHO B pAfe C/ly4aeB BbISBNIANACL runonepdysns KOpKo-
BbIX OTAEJ10B IOOHOW M TEMEHHOW KOpbI, NPY 3TOM CHUXEHME
nepdy3un B NpoeKLMM 6a3anbHbIX raHrIMeB 0CTaBanoCh A0-
MUHWPYIOLLMM U 06/IMraTHbIM NpuU3HakoM (puc. 1).

CpenHue nokasaTenu HapylueHwi nepdysuu Mo3roBoi
TKaHW, OLLEHEHHbIE C MOMOLLbI0 PEUTUHIOBOM MOJSTYKONMYe-
CTBEHHOM LUKanbl ¥ NaLMEHTOB ¢ 601€3HbI0 ManbiX COCYL0B
rosioBHOro Mo3ra u bA, npeacraeneHsl B Tabn. 1.

CaMble 3HauMMble HapyllieHWs MO3roBoi nepdysuu
Y NauueHToB C DONE3HbI0 MafblX COCYLOB Habwopanuch
B CYOKOpTUKaNbHLIX OTAenax J00HbIX [0Nied FoNIOBHOMO
Mo3ra (4,2 + 0,7), npoekuun 6asanbHblx raHrnmes (2,5 + 0,6)
W NpoeKumMm 3puTenbHbix byrpos (3,7 + 0,5), uTo AocToBepHO
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V138ecTua Poccuiickonm
BOEHHO-Me/LIHCKOM aKaaemm

Puc. 1. 0O3KT ¢ "™Tc-TMMAQ. bonesHb Masnblx COCYOB FOJI0B-
Horo Mo3ra. CyOKopTUKanbHasi COCyaMCTas LeMeHUMs YMepeHHoM
CTeneHn TKeCTU. MHOXXeCTBEHHbIE 1BYCTOPOHHUE 30HbI PE3KO Bbl-
PaXXEHHOr0 CHUXKEHMSt MO3roBoM nepdy3un B NPOEKLMM TaNlaMycos,
6a3anbHbIX raHrMeB (MoKasaHo CTPesiKaMm)

OT/IMYaNOCh OT aHaNOrMYHbIX MOKasaTesien y NaLueHToB
C AeMeHuMeli anbLreliMepoBCKOro Tuna (COOTBETCTBEHHO
2,4+05(<0,05),18+04(p<0,05109=+04(p<0,01)
6annos.).

B Lenom, xapakTepuays nepdy3voHHbIN NaTTEPH Y NauneH-
T0B ¢ BA, MOXH0 CKa3aTb, UTO HapyLueHns LiepebpanbHoi nep-
(y3um aBnanucb bonee 0AHOPOAHBIMM M BbINM NpeLCTaBNEHbI
B MOAABNAOLLEM OOMbLUMHCTBE CNY4aeB ABYCTOPOHHEN CUM-
METPUYHOX runonepdysueli B KOPKOBBIX OTAENaX TEMEHHbIX
U BUCOYHBIX [JOMEN ronoBHoro Mo3ra (puc. 2). B pape cyyaes
BbISIBNANOCH aCMMMETPUYHOE pacnpeesnieHne runonepdysum.
Y naumeHToB ¢ 6onee BbIpaKeHHbIM KOrHUTUBHBIM AeduLm-
TOM HapyLLeHus nepdysum Hocuim bosee pacnpocTpaHeHHbIN,
b y3HbIN XapaKTep C BOB/IEYEHWEM BCEW KOpbI.

B pesynbrate npoBefeHHOro UCCnef0BaHUA yCTaHoBMe-
Ha B3aMMOCBA3b BbIPAXEHHOCTU KOTHUTUBHBIX PacCTPOMCTB
¥ naTTepHa nepdysvoHHbIX HapyLUEHWIA. Y NaLWeHTOB C Bbl-
PaXeHHbIMU KOTHUTUBHBIMM PaccTpOCTBaMM 0TMeYeHo 6o-
nee onddysHoe cHUXeHWe LepebpanbHoi nepdysum ¢ Bo-
BNIEYEHUEM BCEX OTAENOB KOpbl, O4HAKO LOMUHUpYHOLLEN
ocTaBanacb runonepdy3us B BUCOYHOW U TEMEHHOI KOpe.

Ta6nuua 1. CpaBHUTENbHAs XapaKTePUCTUKA NoKa3aTeneii nepdy3sum Mo3roBoi TKaHW B pasiiyHbIX LiepebpanbHbIX perMoHax y naLmeHToB
¢ CKP BcnepcTaue bonesHu Manbix COCYA0B M Y naumneHToB ¢ bA (6annbl (M + o))

06nact nHTepeca | CKP | bA
JlobHble gonm, Kopa 1,6 £0,3 1,2+0,3
JlobHble ponu, cybKopTUKanbHo 4,2 +0,7* 24+05
TeMeHHble fomu, Kopa 1,9+0,3 52+ 0,7
BucouHble fonu, MeamnobasanbHble oTaenbl 2,1+04 5,7 +0,7%**
3aTbinoyHble 40M, Kopa 28+04 22+05
BasanbHble raHrmm 25 +0,6* 0,9+04
XBocTatoe 84po 30+0,6 1,8 +0,4
3puTenbHbIn 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 ¢ P™Tc-TMMNAO. [leMeHUMs anbLreAMepoBCKoro
TMNa NerKoi cTeneHn TskecTn. [ByCTOpoHHSS runonepdy3us Bu-
COYHOM KOpbl (MOKa3aHo CTpesikaMmm)

B cpeaHeM nokasatenu uepebpansHoi runonepdysum B Me-
AvobasanbHbIX OTAeNax BUCOYHBIX AONEN W TEMEHHOM Kope
cocTaBuM cooTBeTcTBEHHO 5,7 + 0,7 1 5,2 + 0,7 6annos, 4to
3HAuYMTENIbHO OT/IMYANOCh OT MoKasaTenel runonepoysum
B [IpYruX OTAeNax Mo3ra 1 A0CTOBEPHO OT/IMYaNoCh OT NoKa-
3ateneii naumentoB ¢ CKP (1,9 + 0,31 2,1 + 0,4, p < 0,001).

TaKe YCTaHOB/EHO, YTO BbIPAXEHHOCTb Nepdy3noH-
HbIX HapyLUeHW KOPPESMPYET C TAXKECTbH KOTHWUTMBHOIO
AepuunTa, 0fHaKO CTaTUCTUYECKU AOCTOBEPHLIE Pasinyms
YCTaHOBJIEHbI TOJIKO B rpynne ¢ 60/1e3HbI0 ManblX COCYAOB.
Moka3saHo, 4o y naumeHToB ¢ CKP BbipaXeHHble HapyLieHus
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LepebpanbHoii Nepdy3nn 3aKOHOMEPHO Yalle perucTpu-
poBanuch y nauueHToB C 60fiee 3HaYMMbIM KOTHUTMBHBIM
peduvumutom. MMpu atom bonee oTYeT/IMBas AMHaMWKa Ha-
bnofanacb Npy CpaBHUTENBHOM OLEHKK nepdy3umn B npo-
eKLMM MOAKOPKOBbIX 00pa3oBaHuii U B CYOKOPTUKAbHbIX
oTaenax NobHbix poneit. Tak, y NaLUMEHTOB C YMepeHHbIMH
[.0[€MEHTHbIMM KOTHUTKBHbIMM paccTpoicTBamm (YKP) noka-
3aTesb runonepdysum B CybKopTUKaNbHbIX 0TAeNax NOBHbIX
ponen coctasun B cpegHem 2,0 + 0,6 b6anna, y naumeHto
C [ieMeHUuelt nerkon cteneHun Taxkectu (J11) cooTBeTCTBEHHO
4,5 + 0,7 6annoB (pasnuumns pocroBepHsl, p < 0,05), y naum-
EHTOB C [leMeHUMell yMepeHHoN cTenenun Tsekectn (Y) —
9,3 + 0,7 6annos (pasnuuus goctosepHsbl, p < 0,001). Takue
e pasnuuus OblM yCTaHOBNEHBI LJIA COCTOSHUA nepdy-
3UM B MPOEKUMM DBasasbHbIX FaHrfIMeB — COOTBETCTBEH-
Ho 1,4 £ 0,6, 23+0,8 u 6,3+0,9 (pasnnuuus L0CTOBEPHI,
p <0,01), B NpoeKuumM XBOCTaTbIX ALEP — COOTBETCTBEHHO
1,5+0,5, 3,2 0,81 6,7 + 0,7 6annos (pa3nuumsa focroBep-
Hbl, p < 0,05), B npoeKumm 3putenbHbix byrpos — 2,3 + 0,6,
40+05 un 6,7+0,7 6annos (pa3nmuua AOCTOBEPHbI,
p < 0,05) (tabn. 2).

Y nauueHTOB C [LeMeHUMeN anbLreMMepoBCKOro Tvna
TaKe HabMtoaanoch yBenMYeHne BbIpaXEHHOCTU runonep-
(y3umn NpU YBENIMUYEHUN TSIKECTU KOTHUTUBHBIX PaccTpOACTB,
O[IHAKO BbISIBJIEHHbIE Pa3nnyuKA He Bblan CTaTUCTUUECKM A0-
CTOBEPHbI, BO3MOXHbI B CBSA3U C 60J1e€ BbIpaXKeHHbIM KOrHH-
TMBHbLIM PacCTPOMCTBOM (Tabn. 3).

Tabnuua 2. CpaHuTeNbHas XapaKTepUCTMKa NoKasaTtenen nepdysnn Mo3roBoii TKaHW B pasHbIx 06N1acTsx ronoBHoro Mo3ra y imy ¢ CKP
BCeAcTBMe 60ne3HU Manbix COCYA0B B 3aBUCMMOCTH OT BbIPaXKEHHOCTU KOrHUTMBHOTO feduuuTa (bannbl (M + 6))

06nactn uHTepeca YKP | na | yh
JloBHble ponu, Kopa 0,8+0,3 1,6 + 0,4** 37+0,3
JlobHble ponu, cybKopTUKanbHo 2,0+06 45+0,7¢ 9,3+0,7**
TeMeHHble gonu, Kopa 1,4 +0,4 1,5+0,3 4,3+0,3*
BucouHble fonu, MeanobasasnbHble OTAENbI 0,5+04 2,8 £0,3*** 40+0,1
3aTbinoyHble f0NM, Kopa 29+09 23+05 40+0,1
BasanbHble raHrmm 1,4+0,6 2,3+0,8 6,3+0,9*
XBocTartoe 8apo 15+0,5 32+08 6,7 +0,7*
3puTenbHbIit byrop 2,3+0,6 4,0 +£0,5% 6,7 +0,7*

lpumeqarue. Paznnuna mexxgy YKP v N0, A v YL * — p < 0,05, ** — p < 0,01, *** — p < 0,001.

Ta6nuua 3. CpaBHUTENbHAA XapaKTepUCTMKA NoKasaTesien nepdysun Mo3roBoii TKaHM B Pas/iMyHbIX 0611acTAX rojioBHOMO Mo3ra y il
C AeMeHLMelt anbLreMepoBCKOro TUMa B 3aBUCMMOCTY OT BbIPaXKeHHOCTU KOrHUTUBHOIO feduumTta (6annbl (M + 6))

06nacTu nHTepeca | Na | yh | T
JlobHble ponu, Kopa 1,0+£0,6 1,0+0,4 1,4+05
JloBHble AonM, cyOKOpTUKaNbHO 20+14 23+0,8 28+04
TeMeHHble fomu, Kopa 45+10 5017 58+1,1
Bucounble nonu, MeanobasanbHble 0TAENbI 40+1,6 6,3+1,0 6,609
3aTbinoyHble 40M, Kopa 1,0+0,6 28+1,1 28+0,7
Ba3anbHble raHrnm 0 1,0+0,6 1,605
XBocTatoe 84po 15+1,0 20+04 20+05
3puTenbHbii byrop 2011 15+05 1,8+0,6
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Pe3ynbTatbl NO3UTPOHHON IMUCCUOHHOM
ToMorpacum npu bA u CKP

Mocne OLEHKM [aHHBIX MeTabonMyecKoi aKTMBHOCTM
Pa3nnuHbIX LepebpanbHbIX CTPYKTYpP MpW AEMEHLMM anb-
ureMMepoBckoro Tuna u CKP Hamu 6binn onpepeneHbl pas-
Hble npodunu uepebpanbHoro MeTabonuaMma. Jlokanusaums
W BbIPAXKEHHOCTb PeruoHanbHbIX U AUQdY3HBIX HapyLLEeHWi
LepebpanbHoro MetabonnMsama B LENOM COOTBETCTBOBA/U
paHee OMMCaHHbIM MaTTepHaM HapyLUeHuii MO3roBomn nep-
Gysuu, BoisBNieHHbIX ¢ nomolblo OQ3KT, xotsa M3T ans
OLEHKM (QYHKLMOHANBHOrO COCTOSHWA TOMOBHOTO MoO3ra
BOMbLLMHCTBOM 3KCMEPTOB cuMTaeTcs bonee YyBCTBUTENbHOI
1 cneumdrUYHON MeTOAMKON. 10 HaLWMM AaHHBIM, HapyLLEHUS
MeTaboIMyecKol aKTMBHOCTU HOCUMK, KaK npasuno, bonee
BbIPAXEHHBINA 1 AU dY3HBIN XapaKTep N0 CPaBHEHUIO C Nep-
(Y3MOHHBIMM HapYLLEHNAMU.

MeTabonmueckuit npodmb NauneHToB ¢ 601e3HBI0 Ma-
JbIX COCYAO0B FOJIOBHOrO MO3ra XapaKTepu30BaCs MHOXKe-
CTBEHHbIMW MEJIKO0YaroBbIMA aCUMMETPUYHBIMU Y4acTKaMu
runomeTabonnaMa B NpOEKUMN CYOKOPTUKANbHBIX CTPYKTYP
(xBocTaTble Aapa, Tanamyc, basanbHble raHrum). MNpu bonee
BbIPaYKEHHOM TAXECTU KOTHUTUBHBIX PacCTPOMCTB LOMOSHU-
TENIbHO BbIABANCS KOPKOBLIA rMnoMeTabonunsm, npemmyLiie-
CTBEHHO NpedpOHTaNbHON KOpbl U KOPbl TEMEHHBIX [O0Meil.
C nomowbto M3T TaKKe yaanocb AOMNOSHUTENBHO OLEHWUTb
cocTosHue MeTabonM3Ma B MPOEKLUMM MOSCHOM M3BUNMHI,
KOTOpbIN TakKe Bbln 3HAYMMO CHUMKEH Y MHOMVX MaLMEHTOB.

Takum obpasoM, naumeHTsl ¢ CKP Bcneacteue natono-
MM MarblX COCY[0B XapaKTepU30BaMCb MHOM004ar0BOCTbH
MOPaXeHUs, «NATHACTBIM» UM «MO3aWUYHBIM» PUCYHKOM
MeTabosIMYeCcKUX HapyLIeHU, MPeuMYyLLECTBEHHO JlOKa-
NIM30BaHHbIX B MOJKOPKOBBIX CTPYKTYpax rofoBHOMO MO3ra
(puc. 3).

CHuKeHne MeTabosMyecKonm aKTUBHOCTU TOJIOBHOIO
MO3ra y NauMeHTOB C AeMeHUMeN anbLreliMepoBCKOro Tuna

Tom 42, N° 4, 2023

V138ecTua Poccuiickonm
BOEHHO-Me/LIHCKOM aKaaemm

Puc. 3. M3T ¢ "®F-O/II. BonesHb Manbix cOCY0B FONIOBHOIO M03-
ra. CybKopTuKanbHas cocyamcTas AeMeHUMs YMepeHHO! CTeneHn
TAXECTU. MHOXKECTBEHHbIE «MO3alyHbIe 30HbI» HapYLLIEHUS HaKo-
nneHus paguodapMnpenapara B NpoeKuMM basanbHbIX raHrIneB
C HepaBHOMEPHbLIM TMMNOMETaboAM3MOM KOpbl JIOBHBIX, BUCOYHBIX
U TeMeHHbIX A0s1el (NMoKasaHo CTpeNikamm)

Hocuno bonee 0AHOPOAHLIN XapakTep. OCHOBHBIM NATTEPHOM
HapyLUeHuii MeTabonnama bbio ABYXCTOPOHHEe CUMMETpUY-
HOE CHWXKEHMe NoKa3aTeNeli MeTabonmama pasfuyHoii cTene-
HW BbIPAXKEHHOCTU B BUCOYHOM M TEMEHHOW KOPE FOJIOBHOIO
mo3ra. [TpuMenenue MN3T Takoke no3sonuno bonee npuuesns-
HO MPOBECTM OLIEHKY MeTabosIMyecKoi aKTUBHOCTU CTPYKTYp
rO/I0BHOM0 M03ra, 3HAaYNMBbIX A5 0becneyeHns KOrHUTUBHOV
AesTenbHocTK. Hapagy ¢ runomeTabonnmaMom BUCOYHOM U Te-
MEHHOW KOPbl 0YeHb HArAAHBIM OKa3aioCb CHUXEHWE Mo-
Ka3aTesiell MeTabonMYecKom aKTMBHOCTU B MeiobasabHbIX
0TAenax BUCOYHOM A,0/M, 0COBEHHO B runnokaMnax. [aHHble
M3MeHeHMs Hambonee YeTKo No3BoNsAM auddepeHLMpoBaTh
HelpoJereHepaTMBHYK M COCYAMCTYHO STUOMOMUI0 KOTHUTMB-
HOM AUCGYHKUMM (puc. 4).

CpaBHuTeNbHasA XapaKTepUCTMKA HapyLueHWid MeTabo-
NM3Ma B PasfnyHbIX LiepebpanbHbix CTPYKTYpax y nauueHToB
¢ CKP vy nauuenToB ¢ bA npepacrtaBneHa B Tabn. 4.

Ta6nuua 4. CpaBHUTENbHASA XapaKTepUCTHKa NoKasaTene MeTabosMYeCKoN aKTUBHOCTI MO3rOBOI TKaHU B PasfMyHbIX 061acTsX ronoB-
Horo Mo3ra Yy naumnenToB ¢ CKP BcneacTaue bonesHn Manbix cocyAoB U Y nauueHTos ¢ bA (6annbl (M £ o))

06nactn uxTepeca CKP | BA
Kopa opbutodpoHTanbHbIX 30H 35+04* 1,4+05
Kopa npepoHTanbHbIX 30H 20+0,3 1,1+0,5
Kopa TeMeHHbIX fonen 1,6+0,3 55+0,5*
Kopa BucouHbIx goneii 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 +0,8*
BasanbHble raHrmm 3,3+05" 0,704
3putenbHble byrpbl 2,7 £ 0,4** 0,4+0,3
3aIHAA YyacTb NOACHOW U3BUUHDI 1,0+£0,2 2,7 +£0,3*
CpepnHss 4acTb NOSICHON U3BWIIMHBI 0,7+0,2 1,4 +0,2*
MNepenHss yacTb NOACHON U3BUNMHDI 1,9+0,3 20+0,3

[lpumeyanue. * — p < 0,05, ** — p < 0,001.
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Puc. 4. MM3T ¢ "*F-®/T. [leMeHUMs anbLreiiMepoBCKOro TUNa YMepEeHHOI CTEMeHN TAMECTH. A — aKcuanbHbIi cpe3, b — KopoHapHbIii cpes.
[IByCTOPOHHMI rMNOMeTaboIM3M Kopbl TEMEHHBIX U BUCOYHbIX oMl (MOKa3aHo CTpesikamu)

Ta6nuua 5. CpaBHUTENbHAs XapaKTEpUCTMKA NOKa3aTesel MeTaboIMYeCKON aKTMBHOCTM MO3roBOM TKaHW B PasfiMyHbIX 061acTsX rofI0BHOMO
Mo3ra y naumeHToB ¢ CKP Bcneacteue 6oesHu Mabix COCYA0B B 3aBUCMMOCTY OT BbIPaXKEHHOCTY KOTHUTMBHOTO Aeduumta (6annbl (M + 6))

06nactn uxTepeca YKP | nn | ya
Kopa opbutodpoHTanbHbIX 30H 2,3+07 39+04 4,0+0,7
Kopa npedpoHTanbHbIX 30H 0,8+0,5 2,1+05 30+04
Kopa TeMeHHbIx fonen 08+05 1,7+05 23+05
Kopa BucouHbIX fonei 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+10
basanbHble raHrum 1,515 0,7+0,3 1,3+£0,6
3puTenbHble byrpbl 0,8+0,5 3,0+0,2* 40+0,4
3a[iHAA YacTb NOACHOW U3BUUHDI 0 1,4 +0,3* 1,3+£0,5
CpenHss yacTb NOSICHON U3BUIIMHBI 0,3+0,3 0,6 +0,2 1,3+0,5
lepeaHss YacTb NOSICHON U3BUIIUHBI 0,8+05 2,3+05 25+0,3

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

Y naumeHTOB C [eMeHUMEN anbLreiMMepoBCKOro Tuna
CpenHWI NoKasaTeslb METabonMyeckon aKTMBHOCTU B Kope
TeMeHHbIX fosien coctaeun 5,5 + 0,5 6anno., B Kope BUCOY-
HbIX goneit — 6,5 + 0,5 6annoB, 4To 3HAYMTENBHO NpEBbILLA-
110 aHaNOrMYHbIN NOKa3saTesb Y NaLMeHTOB C BonesHbl Ma-
nbIx cocynos (cooTeTcTBeHHo 1,6 + 0,3 1 1,2 + 0,3 bannos,
p < 0,001). Ewe bonee BblpaXKeHHbIE pa3fnyns YCTaHOBEHbI
Mpu OLEHKe MeTabonMuecKoil aKTMBHOCTM B MMMMOKaMMax.
Y naumeHToB ¢ AeMeHLMe anbLreiiMepoBCKOro TUMa NoKasa-
TeNb CHUXEeHNs MeTabonuama coctasun 7,9 + 0,8 banna, npu
COCYAMCTbIX KOrHUTMBHBIX paccTporctBax — 1,1 + 0,4 b6an-
na, p < 0,001. Ewle ofHOW 30HO¥ C BbIpaXeHHbIMU pasnnym-
AMU MeTaboNMYECKON aKTMBHOCTM Oblna 3afHsAs 4acTb Mo-
ACHOM M3BUNMHBI (2,7 + 0,3 6annoB Npu anbLreiiMepoBCKOi
natonorum u 1,0 + 0,2 6annos npu CKP, p < 0,001).

Mpu 3TOM bonee BbIpaeHHOE CHWXEHME MeTabonuue-
CKOM aKTMBHOCTM Yy naumenToB ¢ CKP yctaHoBneHo B op-
butodpoHTanbHOM Kope, MPoeKuMW HasanbHbIX raHrMeB
W 3puTenbHbIX byrpoB (cooTBeTcTBeHHO 3,5 + 0,4, 3,3 £ 0,5
u 2,7 + 0,4 6annos, pasnuuua goctosepHsl, p < 0,001).

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

[lononHuTeNnbHO NpoaHanM3MpoBaHbl MoKasaTenu Me-
TaboNMYeCcKoM aKTUBHOCTM B 3aBUCMMOCTU OT TSKECTM
KOTHUTUBHbIX HapYyLUEHWiA, KOTOpble [JI HEKOTOpbIX 06-
nacten [0OCTOBEPHO OTAMYanMcb Yy naumeHtoB ¢ CKP
(tabn. 5).

Ha ocHoBe aHanusa AMHaMMKM M3MeHeHwii MNokasare-
neit MeTaboNIMYECKO aKTUBHOCTU MOXHO CLenaTb BbIBO,
4TO MpK NaToNOrUKU MarblX COCYLOB BbIPAaXEHHOCTb TMMo-
MeTabonmama, BepOATHO, CBA3aHa C BbIPAXKEHHOCTbIO KOr-
HUTMBHOTO feduumTa. Heobxoanmo ykasatb, YTo B MepByio
oyepelb OTMEYAETCA 3HAYUTENIbHOE MPOrpeccupoBaHue
MeTabonnyecknx HapyLieHun B npedpoHTanbHoO 1 opbu-
TOpOHTa/IbHON KOpe, NepefHen YacTu NOSICHON WU3BWIIUHDI,
Ba3anbHbIX raHruAx, 3puTenbHblx byrpax. Mpu ymepeHHbIX
KOFHUTMBHBIX PacCcTpOiCTBax MoKasaTenb rmnomMetabonns-
Ma B opbutodpoHTanbHoM Kope coctaeun 2,3 + 0,7 6anna,
y BonbHbIX C nerkoi aemeHumen — 3,9 + 0,4 6anna, y 6onb-
HbIX C yMepeHHoW aeMeHumeir — 4,0 + 0,7 banna. B 3tux
e rpynnax CHUxeHue MeTabonm3Ma B NpoeKumn basanb-
HbIX raHrnMeB 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 14,0 +0,4 6annos.

YcTaHoBNEHHas B3aWMOCBA3b KOPKOBBIX M MOAKOPKO-
BbIX HapylleHuii LepebpanbHoro Metabonmama, BepOSTHO,
CcBA3aHa c ycyrybneHueM deHoMeHa pasobLueHns nofKop-
KOBO-KOPKOBbIX CBAi3eli, 4T 00YyCNOBNEHO NporpeccupoBa-
HUeM LepebpoBacKynspHoro 3aboneBaHus. CpaBHUTENbHBbIN
aHasn3 BbIPaXeHHOCTU U AUHAMUKW METabONMUECKUX U nep-
(Y3MOHHBIX HapyLUEHWWA TaKkXKe MO3BONSAET CAenathb BbIBOA,
YTO rMNOMeTabosn3M Mo BpeMeHU HECKOSbKO Onepeaet
runonep@y3noHHble HapyLLEHWs, MO KpaliHelt Mepe, B Moj-
KOPKOBbIX CTPYKTypax ronosHoro Mo3ra npu CKP.

Mpy LLeMeHLMM anbLrelMepoBCKOro TUMa He YAanoch Bbl-
ABUTb CTAaTUCTUYECKM [LOCTOBEPHBIX Pa3finuuiA NoKasaTenei
MeTaboIMYeCKOi aKTUBHOCTM B 3aBUCMMOCTM OT CTafiuM 3a-
boneBaHus, BO3MOXHO, B CBA3U C TEM, YTO OTYET/IUBbIE Ha-
pyLIEHMs MeTaboniM3Ma NOSABAITCA YIKE HA pPaHHMX 3Tanax
(GOopMMPOBaHMA KOTHUTUBHOTO AeduuMTa U B AanbHeLLeM
MPOrpeccupytoT He Tak bbicTpo. B aToi cBsA3u LenecoobpasHo
paccMatpmearthb [13T B kauecTe MeTOAa paHHeN AUArHOCTUKU
KOTHUTMBHbIX HapYLUEHWI anbLredMepoBCKOro TUMa.

06c¢yxeHne 0CHOBHbIX pe3ysibTaToB
UccneaoBaHuA

BkntoyeHune B guarHoctuyeckuii anroput™ OO3KT u MN3T
AaeT BO3MOXKHOCTb MPUMHKU3HEHHON OLIEHKU COCTOSIHUA Liepe-
BpanbHoii nepdy3sum 1 MeTabonMYecKoi aKTUBHOCTM pasnuy-
HbIX LiepebpanbHbIX CTPYKTYP Y MALMEHTOB C KOTHUTUBHBIMY
paccTpoMcTBamm pasnuyHoi atuonorun. 0606LLas nonyyeH-
Hble [laHHbIe, MOXHO CAEeNaTh BbIBOL, YTO U AJ1S HelpoLere-
HepaTMBHON, W NS COCYAMCTON 3TUOSIOTMM KOTHUTUBHBIX pac-
CTPOMCTB XapaKTePHbIMU SBASKOTCS ONpeLeSIeHHbIE MATTePHbI
nepdy3noHHBIX M MeTaboNMYeCKUX HapyLUEHWH, YCTaHOoBMe-
HWe KOTOPbIX MOKET MOMOYb B PELLEHWN CIOXHBIX andde-
peHuMansHo-auarHocTUyeckux 3agay. ¥ nauuentos ¢ CKP,
06yCNOBNIEHHBIMM NATONIOrMEN MasbiX COCYAOB TONOBHOIO
MO3ra, OT/IMYMTENbHBIM NPU3HAKOM DbIN0 coyeTaHWe runo-
nepdy3um B rnybokux otaenax nobHoM 40 ¢ HapyLUeHEM
nepdy3un B cyBKOPTUKaNbHBIX CTPYKTYpaX, 0COBEHHO B XBO-
CTaTbiX SAAPaX M 3pUTENbHbIX Byrpax, YTo B LESIOM cornacy-
€TCA C ITepaTypHbIMM AaHHbIMK [15, 21-23].

Pe3ynbTatbl NpoBeAeHHbIX UCCNeL0BaHuiA O3B0 Bbl-
LEeNUTb BO3MOXHbIE MapKepbl BO3HUKHOBEHWUS U NPeLUKTOpbI
MpOrpeccupoBaHns KOrHUTMBHOMO Aeduuuta npu Lepebpanb-
HoM bonesHn Manblx cocynoB. Y naumentoB ¢ YKP nepdysu-
OHHblE HapyLUEHWs B NPOEKLIMM 6a3anbHbIX FraHrIMEB, BKITHOYas
3puTenbHble Byrpbl, XBOCTaTble SApPA, OKA3aAMCh 3HAYUTESNIBHO
bonee BbIpaXEHHbIMX, YeM B MPOEKLMM KOPKOBbIX 30H. [1po-
rpeccupoBaHye YKP o ctagum nerkoit ieMeHLmn 6biio conpsi-
JKEHO C OTYET/IMBLIM YXy/LIEHWEM MOKa3aTeNneii LiepebpanbHoii
nepdy3uu B MeamobasanbHbIX OTAENax BUCOYHBIX [oMen
1 Kope No6HbIX [JoMelt ¢ nocneayoLmM GpopMUpoBaHUEM rvno-
nepdy3noHHbIX U3MeHeHWIA B INyDOKKX oTaenax obHbIX fLone
KOpbl M B MPOEKLMM Ba3anbHbIX raHrme. 1o HalleMy MHeHMIO,

Tom 42, N° 4, 2023
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HapyLUeHus MeTabonmamMa B opbuTodpoHTaNbHON Kope Npu na-
TOJOMMW MarbIX COCYL0B SBMAOTCS BTOPUYHBIMM, YTO OTPaXaeT
SIBNIeHMe «avalLm3a, T. e. AeaddepeHTaLmm Kopbl BCeACTBUE
[ECTPYKLMM NOLIKOPKOBO-KOPKOBbIX CBSA3€M.

Mo>kHo caenath BbIBOL, YTO HapyLleHns nepdysuu B 06-
NacTv NOAKOPKOBBIX CTPYKTYP LieNilecoobpasHo paccMmatpu-
BaTb B KAYeCTBe PaHHEro MapKepa pa3BUTUS YMEepEeHHbIX
KOTHUTUBHBIX PaccTPOICTB NPW NaToNOrMU MESKUX apTepui,
B TO BpEMS KaK MapKepOM BbICOKOr0 pyCKa pasBUTUA LEMEH-
LM MOXKET BbITb NpUCOe AMHEHUE KOPTUKAbHBIX HapYLLEHNI
nepdy3uu B 30Hax, Hanbosnee 3HaYUMbIX B GYHKLIMOHANIBHOM
OTHOLUEHUW NS 0becneyeHns perynaTopHbiX GYHKLMIA 1 06-
LLero KOTHUTUBHOTO COCTOSHUSA. BO3MOKHOCTL NpUMEHSATH
OLEHKY nepdy3nun B NPOEKLUMW NMOLKOPKOBBIX CTPYKTYP KaK
MPOTHOCTUYECKUI MapKep pasBUTUS COCYLMUCTON LEMEHLMM
npu cybKopTUKanbHOM 3HUedanonat paccMaTpuBaeTcs
W B [ipyrux uccneposanusx [23].

Mpu aemMeHUMM anbLreiiMepoBCKOro Turna cBoeobpasHoi
«BM3UTHOM Mepdy3nNOHHON KapTouKol» 3aboneBaHns b
BunatepanbHble BbipaXKeHHbIe HapyLLeHus nepdysum B Kope
TEMEHHBIX 1 BUCOYHBIX A0J1el Ha GoHe Anddy3HoI rvnonep-
(y3um Bceli Kopbl MOMYLLAPWIA TOJIOBHOMO MO3ra, YTO COOT-
BETCTBYET IUTEPATYPHLIM AaHHbIM [15, 16, 24].

lo3nTpoHHas 3MuUCCMOHHaA Tomorpadusa B auddepeH-
UManbHoM auarHoctuke bA obnapana 6omblien uHbopMa-
TMBHOCTbIO N0 cpaBHeHuio ¢ 0M3KT, xoTa B LenoM npodunm
M3MeHeHW LepebpanbHOM MeTabonnyeckol aKTMBHOCTU
BbinM aHanornyHel natTepHaM nepdy3noHHBIX HapyLLEHWI
MpW HelipoJereHepaTMBHOW W COCYAMCTON 3TMONOMMN KOTHM-
TUBHBIX PacCTPONCTB.

Y nauwmeHToB ¢ LepebpanbHoi 60ne3HbI0 MasblX COCYA0B
CHUXKEHWe MeTaboMYeCcKON aKTUBHOCTU B CYOKOPTUKAMbHBIX
CTPYKTypax Oblno Haubonee BblpaXeHHbIM M COYETaNoch
c runometabosm3MoM Kopbl NOGHbIX [0Meid, YTO Hapagy
C JaHHbIMK 0 nepdy3MOHHBIX HapyLleHWsX MoATBepAa-
eT (eHOMeH MOJKOPKOBO-KOPKOBOr0 pa3obiyeHus. Takue
XapaKTEPUCTUKU (YHKLMOHANBHOW aKTUBHOCTW Pa3iUYHbIX
LepebpanbHbIX CTPYKTYp MpU COCYAMCTON LeMeHUUK Bbinm
MoJyYeHbl U B ApYrux uccnenoBanusx [14—16]. lMomumo 3ato-
ro, Obi10 BbISBNEHO CHUXEHWE MeTabonM3Ma B MpoeKuuu
nepesLHen 4acTu NOSICHOW U3BUIMHBI, HTO MOXKET XapaKTepu-
30BaTb HapyLUEHWEe MeXMOoMyLIapHbIX B3aMMOLENCTBUN.

[lns BCex MauMeHTOB C AeMeHLUMEN anbLreiMepoBCKO-
ro TMna obLMM MpU3HaKOM BbINo HanMuMe CUMMETPUYHOIO
[BYXCTOPOHHEr0 rMnoMeTabonmamMa B Kope TEMEHHbIX U BU-
COYHbIX [10N€ii Pa3HOM BbIPAaXEHHOCTU U, KPOME TOr0, 3HauU-
TeSIbHOE CHUKEHWe MeTabonM3Ma B runnoKamnax, uto paHee
onucbiBanock Apyrumu uccnegosatenamu [11-13]. Takum
006pa3oM, NMO3UTPOHHYID 3MUCCUOHHYKD TOMOrpadmio MOXKHO
CuMTaTb METOAOM KaK paHHen, Tak U auddepeHumanbHomn
[VarHOCTUKW KOTHUTUBHBIX PacCTPOMCTB anbLireMMepOoBCKOro
TUMa, rAe B KayecTBe MeTabonyecknx nokasarenen MapKe-
POB CNYXUT ABYXCTOPOHHEE CHUXEHME MeTabonmu3ma B Kope
TEMEHHbIX [ONiel, B MeanobasanbHbiX OTAeNax BMCOYHbIX
JloNei 1 B 3aHUX OTAenax NosicHon u3sunuHbl [12, 13, 251.
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3AK/TIOYEHUE

lprMeHeHne MeToA0B QYHKLMOHANBHOW HEMpOBM3Yanu-
3aumu, Takux Kak OO3KT u M3T, no3sonseT NoBbICUTL Ya-
CTOTY 0OHapYeHWs NaToNorM4eckux U3MeHeHUN B rONI0BHOM
MO3re Ha paHHUX CTaausax 3aboneBaHni U ynydLwnTb audde-
PeHLManbHy0 AUArHOCTUKY KOTHUTUBHBIX PacCTPOICTB Held-
POfereHepaTMBHOM W cocyaucToii aTnonorun. Metog, OD3IKT
obnagaeT JOCTaTOYHOI HYBCTBUTENBHOCTBI U CEUMdUYHO-
CTblo npu 0b6cnepoBaHumn nauuenToB ¢ CKP, B To BpeMs Kak
M3T bonee mHbopMaTvBeH Npu 0b6CEL0BaHUM NALMEHTOB
¢ BA.
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Optical coherence tomography with angiography

in the diagnosis of Alzheimer’s disease
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! North-Western State Medical University n.a. |.I. Mechnikov, Saint Petersburg, Russia;

2 Military Medical Academy, Saint Petersburg, Russia;

% Children’s Research and Clinical Centre for Infectious Diseases, Saint Petersburg, Russia

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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OnTuyeckas KorepeHTHas
ToMorpadusa ¢ aHruorpadmen B AUarHocTuke

6onesnu AnbureiiMepa
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AHHOTALMA

AxtyanbHocTb. bonesHb AnbureiiMepa cTaHOBMTCS BCe bonee pacmpocTpaHeHHOM, U KOMMYECTBO MALMEHTOB C AeMEHLMeEN
HEYKJIOHHO pacTeT. CywecTBytoLmMe MeTobl AMArHOCTUKK (HEMpOMCUXOMOrMYecKoe TeCTUPOBaHUe, UCCie0BaHue Liepebpo-
CMUHANBHOW UAKOCTU, MarHUTHO-PE30HaHCHas TOMOrpadus U No3UTPOHHO-3MUCCUOHHasA ToMorpadms) Moo CyObEKTUBHSI,
nMbo ManoAoCTyrHbl, B0 ABAAIOTCA MHBA3WBHBIMU M JOPOrOCTOSLLMMM, B CBA3M C YeM HE0bX0AMM MOMCK HOBBIX METOA0B
AvarHocTuky 6onesHn AnbureiMepa. CeTyaTka U rosI0BHOM MO3T YeN0BEKa MMEIOT 06LLee IMBpUOHaNbHOE NPOUCXOKAEHNE.
lprMeHeHMe ONTUYECKON KorepeHTHOW ToMorpadum ¢ aHrmorpaduein MoXeT NOMOYb B AMArHOCTUKe 3abonesaHns, ocobeHHO
Ha paHHel CTaguu.

Lenb uccnepoBanus. MNpoBefieHne CpaBHUTENBHOIO aHanM3a COCYAMCTON MIOTHOCTM NepunanuiispHon 0bacTu ceTyaTku
YeNIOBEKA C BbIPAXEHHOCTbH) KOTHUTUBHBIX HapyLLIEHUI U aTPOGMYECKUX M3MEHEHWUI NO AaHHBIM MarHUTHO-PE30HAHCHOM To-
morpaduv y naumeHToB ¢ bonesHbio AnbureiimMepa.

Matepuansl n MeToabl. B nccnegosanum npuHsnm yyactue 30 naumentos: 20 ¢ 6onesHblo AnbureitMepa u 10 B KOHTPOSBHOI
rpynne. Y Bcex NauMeHTOB Npou3BefeH cOop anob v aHaMHesa, 00LLMIA HEBPOSIOrMYECKUIA U 0TaNbMOSIOrMYECKUIA 0CMO-
TPbl 4151 OLLEHKU KPUTEPUEB BKITIOYEHMS M HEBKITIOUEHUS. B panbHelLueM BbINOHEHO HEMpONCUX0I0rNYecKoe TeCTUPOBaHHE,
MarHWUTHO-pe30HaHCHas ToMorpadua rofloBHOT0 M03ra C OLEHKOW N0 CTaHAAPTM30BaHHbIM HEMPOBU3yann3aLMOHHbIM LUKA-
NaM U ONMTUYecKas KorepeHTHas ToMorpacdmm ¢ aHruorpaduen no ctaHLapTHoMy npotokony. 06paboTka nonyyeHHbIX pe3ysb-
TaTOB NPOM3BEJEHA C NPUMEHEHUEM MPOrpaMMHOro nakeTa Statistica 10 (StatSoft, CLUA).

Pe3ynbtartbl. [pn oLeHKe COCTOAHUS MUKPOCOCYAMCTOrO pycna CeTYaTKy rnasa y naumueHToB ¢ 6onesHblo Anblireiimepa 6bi1o
BbISIBIEHO Ha [0CTOBEPHOM YPOBHE CHIXEHWE OTHOCMTENbHOW COCYAMCTOW MAOTHOCTU B BEPXHEl MOfoBUHE pafuainbHO-
ro NepunanunaspHOro CIETEHUs CETYATKU 3a CUET CHWMEHMS MOTHOCTU Menkux cocynoB (p = 0,02). BeiseneHa npamas
B3aMMOCBA3b MeXAY BblpaXKEHHOCTbIO CHUXEHUA cyMMapHoro 6anna no wkane FCSRT u n3MeHeHust cocyaucToii NA0THOCTM
B HOCOBOM ceKTope ceTdyatku (r=0,52). MonydeHa pocToBepHas 0bpaTHas 3aBUCMMOCTb MEXAY COCYLMCTOM MIIOTHOCTbIO
B BUCOYHOM CEKTOpE M UTOroBbIM bannoM no wkane GCA ans naumeHToB ¢ 6onesHbio Anbureimepa (r = 0,57). Mpu oueHke
no wkane Fazekas BbisBneHa 06paTHas KOPPEeNsiuMA MeXAY ee pe3yabTaToM U COCYAMCTON NAOTHOCTLI) B BEPXHEN NOMOBUHE
CeTHaTKM U ee BepxHeM cekTope (r=0,53).

3akuioyeHmne. OnTuyecKas KorepeHTHas ToMorpadmum ¢ aHruorpauen — BbICOKOMHGOPMATMBHBIN 1 NePCreKTUBHBIA METO
B pPaHHeid, B TOM 4YuCne [OHO30/10MMYECKOW, AMarHocTuke 6onesnn AnblreiiMepa, SBASIOWMIACA B 3HAYUTENBHOW CTEMEHM
bosee [LOCTYMHBIM U TOYHBIM, YEM Apyrue METOLMUKU UCCNeL0BaHuS.

KnioueBble cnoBa: Geta-aMunoupHblii benok; 6onesHb AnbureiiMepa; rnas; AMarHOCTUKA; KOTHWUTMBHBIE HapyLUEHUS;
ONTUYECKas KorepeHTHas ToMorpadus ¢ aHruorpadueit; ceTyatka.
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BACKGROUND

The prevalence of Alzheimer’s disease (AD) and other
forms of dementia is increasing, creating challenges for
caregivers and their families. This increases expenditure
on care and psychological support for family members,
burden on the healthcare system, and socioeconomic de-
velopment in general [1]. In the central nervous system
(CNS), the development of dementia is believed to start sev-
eral decades before the onset of cognitive impairment [2].
Specifically, extracellular plaques of beta-amyloid (AB)
and intracellular neurofibrillary tubules of hyperphos-
phorylated tau protein develop in AD approximately
20 years before the initial symptoms manifest. AD [3, 4]
is also associated with changes in the cerebral vascu-
lature, such as decreased vascular density, cerebral
amyloid angiopathy, altered capillary morphology, and
atherosclerosis. AP deposition nearly reaches its peak at
the onset of cognitive impairment. The acceleration of tau
protein accumulation characterizes the transition period
from the preclinical stage to the first clinical manifesta-
tions. However, the effect of AP and tau protein deposition
on synaptic dysfunction and neuronal survival does not
reach its peak until the moderate and severe stages [5].
Thus, timely diagnosis is crucial for developing and ap-
plying early treatment methods for AD, which can help
preserve cognitive abilities or slow their decline [6].
The prevalent and easily accessible method for di-
agnosing AD presently is neuropsychological testing.
In patients with classical Alzheimer's dementia, this test
identifies a progressive deterioration of amnestic-type
memory. However, diagnostics can be time-consuming
and subjective and cannot provide a completely precise
diagnosis. It often complements clinical interviews with
patients and their relatives. Additionally, magnetic reso-
nance imaging (MRI) is necessary for diagnosis, which
reveals general cortical and selective atrophy of the
mediobasal parts of the temporal lobe, accompanied by
hippocampal atrophy. In 2018, experts from the American
National Institute on Aging and Alzheimer’s Association
released revised diagnostic testing guidelines. These
guidelines present a biomarker-based biological defini-
tion of AD within the amyloid, tau, neurodegeneration
classification system, which was established by Jack et
al. in 2016 [7]. In addition to brain MRI, several supple-
mentary diagnostic methods are available, although they
are inaccessible or expensive. A lumbar puncture can de-
tect the level of amyloid in the cerebrospinal fluid; how-
ever, it is an invasive procedure. Additionally, positron
emission tomography (PET) with “Pittsburgh substance”
and fluorodeoxyglucose is an expensive option and is not
widely used in hospital practice. The creation of noninva-
sive biomarkers that are objective, easy to measure, and
widely available will boost the effectiveness of screening
and diagnosing AD and other types of dementia.
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The retina and brain share a common embryogenic
origin, thereby exhibiting similar patterns of vascular
network structure. The microvascular structure and regu-
latory mechanisms between these two vascular systems
indicate the possibility of common pathologic degenera-
tion markers [4,8]. Changes in retinal microcirculation
similar to pathologic processes in the brain are evident in
CNS diseases such as cerebral small-vessel disease and
AD [9,10]. For instance, small-vessel disease is associ-
ated with dilated venules, whereas AD is associated with
narrow caliber and increased tortuosity of veins [11, 12].
In addition, decreased venous blood flow velocity can
be observed in earlier disease stages, as indicated by
changes in quantitative parameters that assess the state
of the microvascular network [13]. This is also true for
diabetes and hypertension, where the retina exhibits
microvascular damage such as hemorrhages, micro-
aneurysms, perfusion loss, and arteriole narrowing,
whereas the brain exhibits subcortical infarcts, lacu-
nes, white matter hyperintensity, and microhemorrhages
[14-16].

Optical coherence tomography (OCT) is a noninvasive
retinal imaging method with micron resolution. Changes
in the indices of the ganglion cell complex, which in-
cludes the nerve fiber layer (SNVS, retinal nerve fiber
layer [RNFL]), ganglion cells, and the inner plexiform
layer containing axons, cell bodies, and dendrites, are
the most promising markers for identifying Alzheimer’s
degeneration. Several researchers reported a significant
reduction in the thickness of the SNVS in OCT in the AD
group compared with the control group. Thinning was
reported to occur diffusely and locally in the temporal,
upper, and lower quadrants [17-19]. However, reports on
microcirculatory changes in this area are few, and their
results are controversial. Consequently, this study aimed
to evaluate the state of the retinal microvascular pool,
particularly in the peripapillary area (PA).

Optical coherence tomographic angiography (OCTA)
is a recent imaging technique that identifies blood cell
movement in retinal capillaries without using dye [20, 21].
The primary benefit of OCTA is its capacity to visualize
vessels at varying depths, similar to structural OCT.
Compared with contrast angiography, OCTA details are
independent of dye infiltration quality, and deeper ves-
sels remain visible without being obstructed by super-
ficial vessels. Few studies using OCTA in patients with
AD exist, and those that are available are contentious.
In 2021, a panel of authors issued a meta-analysis of
14 papers scrutinizing OCTA results in patients with AD.
The research measured either area-based metrics
(i.e., overall vascular area per unit retinal area), length-
based metrics (i.e., overall vascular length per unit reti-
nal area), or both. A meta-analysis revealed a noteworthy
enlargement in the measurement of the foveal avascular
zone (FAZ) and a considerable reduction in the density
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of the surface parafoveal vessels (VD) in addition to a
generally deficient capillary framework in AD. Despite
this, the techniques used for data collection and pro-
cessing were substantially heterogeneous among stud-
ies [22]. The Atherosclerosis Risk in Communities study
found that certain uncommon retinal abnormalities may
predict cognitive decline and dementia onset [23, 24].
In a recent study, quantitative OCT analysis was found to
help differentiate AD from other types of dementia, and
OCTA detected microvascular changes in patients with
AD, representing new potential criteria for differential
diagnosis [25].

MATERIALS AND METHODS

This study prospectively enrolled 20 patients with
a probable diagnosis of AD and 10 cognitively normal
healthy volunteers, aged 5480 years, as determined by
neuropsychological testing, with no evidence of moderate
or severe cognitive impairment.

The exclusion criteria were as follows: patients with
mental illness, disorders of consciousness or behav-
ior that would prevent full participation, acute cerebral
circulation disorders or related consequences affecting
strategic cognitive function areas, gross motor and/or
sensory impairment, and clinically significant neurologi-
cal diseases such as multiple sclerosis, brain tumors,
neuroinfections, and other neurodegenerative and dys-
metabolic disorders. Factors to consider include the
presence of comorbidities and other neurological disor-
ders such as multiple sclerosis, brain tumors, neuroin-
fections, and other neurodegenerative and dysmetabolic
disorders, along with concomitant somatic diseases in
the decompensation stage and any retinal pathology in
the macula or glaucoma, as well as any pathology that
impairs transparency of the optical media (including cata-
racts stronger than grade 1 according to Lens Opacity
Classification System scale Ill) and OCTA scan quality of
Q6 and below.

All patients underwent neuropsychological testing, in-
cluding the mini-mental state examination (MMSE), free
and cued selective reminding test (FCSRT), clock draw-
ing test, and clinical dementia rating (CDR) assessment.
Brain MRI was performed on all participants to confirm
the diagnosis and identify patients meeting the exclusion
criteria. Patients then underwent further assessment us-
ing atrophy scales, including Fazekas, Koedam, global
(diffuse) cortical atrophy (Pasquier scale, GCA), and me-
dial temporal lobe atrophy.

The RTVue-XR Avanti tomograph (Optovue Inc., USA)
was used for OCT, employing the 3D PAR algorithm to
eliminate projection artifacts and provide analytical mea-
surement of capillary network density. This was done to
evaluate the state of the retinal microvasculature using
the Angio Retina 3 mm and Angio Disc 4.5-mm scanning
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protocols. The Angio Retina 3-mm protocol, centered on
the macula, was used to assess vascular density. Ana-
lytical parameters for OCTA were automatically gener-
ated using the tomography software as a heat map
showing vascular density. Areas on the heat map that
are low enough to be classified as colder than green
within the vascular density color scale would indicate
reduced vascular density. An HD Angio disk scan mea-
suring 4.5 x 4.5 mm with a resolution of 400 x 400 pixels
was conducted within the optic disk area (ODA) and PA.
The EnFace mode was used to isolate the superficial
nerve fiber layer. The radial peripapillary capillary (RPC)
plexus was then analyzed. For analysis, the RPC was di-
vided into upper and lower halves and four distinct sec-
tors (Fig. 1). The vascular density (VD) percentage was
measured within the ODA and the indicated PA in each
sector. Then, an average was obtained for both PA and
their combined total area. The analysis conducted with
Angio Analytics software revealed the VD of the entire
network of both the PA and ODA. In addition, it indicated
the relative density of capillaries excluding large or small
vessels. The results were analyzed using nonparametric
statistical methods, specifically the Mann—Whitney U-test
for two independent samples. Correlation interdependen-
cies were evaluated using Spearman rank correlation.

RESULTS

The study included 30 patients (58 eyes), and no
significant differences were observed between the two
groups regarding sex and age. The AD group displayed
lower neuropsychological testing scores than the con-
trol group, as was anticipated (Table 1). Brain MRI data
showed signs of atrophy in the temporal cortex (middle,
basal, and lateral) and parietal cortex (medial and lat-
eral) in the main group. Table 2 presents the data ob-
tained during MRI evaluation using neuroimaging scales.
Tables 3-5 exhibit the results of the performed OCTA in
the two groups, along with its comparison and the search
for correlation with neuropsychological testing data and
evaluation of neuroimaging scales.

DISCUSSION AND CONCLUSIONS

Neuropsychological testing revealed that 19 patients
diagnosed with typical AD and one patient with the atypi-
cal logopenic variant of primary progressive aphasia
participated in this study. The primary group included
older patients with AD, most of whom showed only mild
dementia according to the CDR scale. Considering the
development of cortical section atrophy within the me-
diobasal area with primary involvement of the hippocam-
pus in patients with AD, this group experienced atrophy
in the medial sections of the temporal lobe (p = 0.001).
During the assessment of the retinal microvascular bed
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Table 1. Comparison of the results of different neuropsychological techniques in patients with AD and controls

Groups | FCSRT MMSE coT COR
Patients with AD 27.95 £ 12.51 21.95+5.15 421 +£2.64 1.20 £ 0.41
Controls 47.50 + 0.76 29.38+1.19 10.00£0 0
Significance of differences (p < 0.05) 0.001 0.001 0.001 0.001

Table 2. Comparison of MRI assessment results using the neuroimaging scales in the study groups

Groups | Fazekas Koedam MTA GCA
Patients with AD 1.33£0.49 1.07 £ 0.88 220 £ 1.15 17.53+8.73
Controls 0.67 +0.82 0.67 + 0.82 0.20 £ 0.45 9.33+£3.21
Significance of differences (p < 0.05) 0.079 0.381 0.001 0.250

Table 3. Evaluation of the VD in ODA and PA projections

VD area AD Controls Significance of differences (p < 0.05)
Total area 48.76 + 1.58 49.91 £ 1.48 0.07
0DA 49.31 + 6.06 52.58 + 6.73 0.20
PA 51.04 + 2.05 52.24 + 1.66 0.24
Upper half 50.78 + 2.05 52.76 + 1.50 0.02
Small vessels Lower half 53.67 + 11.37 51.63 + 2.09 0.75
Temporal sector 53.05 +2.82 53.38 £ 1.77 0.47
Upper sector 50.25 + 3.16 53.25+2.31 0.03
Nasal sector 47.55 + 3.33 47.63 + 3.42 0.90
Lower sector 53.95 £ 3.07 56.00 + 4.04 0.17
Total area 55.11+£1.83 96.20 + 1.10 0.15
ODA 58.94 +5.19 60.94 +5.39 0.33
All vessels PA 57.08 + 1.90 58.44 + 1.08 0.11
Upper half 57.06 +1.90 58.98 + 1.08 0.01
Lower half 57.10 + 2.09 57.88 + 1.27 0.44

Upper half

(RFC) : - 1 I " !
Controls Alzheimer’s disease

Figure 1. The arrows on the heatmap indicate a decrease in vascular density in the upper region of the radial peripapillary plexus in the AD
group compared with the control group. The retina is divided into the upper and lower parts (A) and further subdivided into sectors (B),
denoted by abbreviations (S for upper, | for lower, T for temporal, and N for nasal). The vascular density decreased in a patient with AD
in the retinal upper region and upper sector compared with that in a healthy volunteer

in patients with AD, a significant decrease in the relative  normal range for their age. Additionally, the thickness
VD in the upper half of the radial retinal RPC plexus was  of the RNFL, which topographically corresponds to the
found. The cause for this is the decline in the density of  PA, is reduced in patients with AD, as previously men-
small vessels when compared with the control group; tioned. Most likely, the degeneration of the SNVS in AD is
however, the numerical values themselves fall within the  caused by the axonal death of ganglion cells, in addition

D https:// doi org/ 1017816/ rmmars92301
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Table 4. Correlation analysis between neuropsychological testing results and VD in the ODA and PA projection for patients with AD

(Spearman correlation coefficient (r) values p < 0.5)

VD area FCSRT MMSE coT CDR

Total area 0.30 -0.20 -0.07 -0.11

ODA 0.29 0.27 -0.18 -0.04

PA 0.16 -0.23 0.18 -0.25

Upper half 0.09 -0.45 0.15 -0.08

Small vessels Lower half 0.25 -0.03 0.31 -0.35
Temporal sector -0.05 -0.28 0.05 -0.27

Upper sector -0.02 -0.59 0.24 -0.09

Nasal sector 0.52 -0.13 0.39 -0.13

Lower sector -0.06 -0.08 0.09 -0.14

Total area 0.37 -0.19 0.06 -0.11

ODA 0.20 0.26 -0.20 0.00

All vessels PA 0.21 -0.21 0.35 -0.20
Upper half 0.15 -0.42 0.15 -0.08

Lower half 0.14 -0.22 0.37 -0.18

Table 5. Correlation analysis between data obtained by MRI and VD in the ODA and PA projection for patients with AD (Spearman

correlation coefficient (r) values, p < 0.5)

VD area Fazekas Koedam MTA | GCA

Total area -0.13 -0.04 -0.32 -0.07

0DA -0.03 0.04 -0.05 0.34

PA -0.39 -0.36 -0.39 -0.32

Upper half -0.20 -0.31 -0.31 -0.35

Small vessels Lower half -0.53 -0.38 -0.35 -0.34
Temporal sector -0.18 0.03 -0.43 -0.57

Upper sector -0.17 -0.36 -0.03 -0.24

Nasal sector -0.22 0.01 -0.21 -0.22

Lower sector -0.48 -0.47 -0.39 -0.16

Total area -0.10 -0.02 -0.39 -0.28

0DA 0.03 0.04 -0.07 0.26

All vessels PA -0.30 -0.36 -0.31 -0.44
Upper half -0.16 -0.33 -0.30 -0.44

Lower half -0.31 -0.34 -0.28 -0.43

to retrograde degeneration caused by the loss of cortical
neurons [17]. The timing of microcirculation disruption in
this region requires further investigation. Ganglion cell
death and blood flow disturbance in the capillary net-
work appear to be parallel. A correlation analysis was
conducted to determine the degree of change in the VD of
capillaries in the projection of the ODA and PA and its re-
lationship to the outcome of neuropsychological tests in
patients with AD. The analysis revealed a reliable inverse
relationship between the decrease in the MMSE score and
the change in the VD in the upper sector of the retinal RPC

DO https:// doi org/ 1017816/ rmmars92301

plexus. Further analysis of individual test responses with
an assessment of the “amnestic” component is neces-
sary to interpret the obtained result. The FCSRT test, with
direct reproduction, is highly sensitive in AD diagnosis.
A correlation was directly found between the decrease
in the FCSRT score and the change in the retinal VD in
the nasal sector (r = 0.52; p < 0.05). Furthermore, a sig-
nificant correlation was observed between the scores on
the scales measuring neurodegeneration and OCTA data.
The GCA scale quantitatively evaluates cerebral atro-
phy in 13 brain regions separately for each hemisphere,
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with the total score being the summation. The study iden-
tified a noteworthy negative correlation between the VD
in the temporal region and the final GCA score among
patients with AD (r=-0.57, p < 0.05). These findings
provide additional evidence of the potential usefulness
of OCTA data. The Fazekas score revealed a negative cor-
relation between the outcome and VD in the retinal infe-
rior half and sector (r=-0.53, p < 0.05). Nonetheless,
this study has certain limitations. For instance, although
the diagnosis was developed based on the neuropsycho-
logical testing and brain MRI results, biomarker studies
in the cerebrospinal fluid, let alone PET, were not con-
ducted, which may have constrained the accuracy of our
diagnosis. Second, no significant age differences were
observed between the two groups; however, the control
group participants were still younger (p = 0.08). Third,
the study excluded individuals with glaucoma; however,
we cannot completely rule out glaucoma with pseudonor-
mal pressure or patients with latent diabetes mellitus.
Finally, OCTA imaging protocols are not standardized,
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method for AD diagnosis.
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HayuHas cTatbs

lpo6neMbl AUArHOCTUKM U NleYeHUsI XPOHUYECKOro
6oneBoro CMHAPOMa y NaLMEHTOB C BapUaHTaMM
CTpoeHus nepudepuyecKux HepBoB.

Cepml KJIMHU4YECKUX ciyyaeB
A.P. bynatos, T.A. Konechuk, A.A. boikoBa, W.B. JIuteuHeHko, H.B. LbiraH

BoeHHo-MenunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

Lienb. OueHuTb HanMuMe BapuaHTOB CTPOEHMS NEPUGEPUHECKNX HEPBOB KaK BO3MOXHbIX GaKTOpOB pUCKa XpOHW3auuu bone-
BOTO CMHJPOMA Ha NpUMepe CepuM KITMHUYECKUX Cy4aeB.

MeTog uccnepoBaHus. [poBefeHbl CUCTEMATU3aLMA M aHaNU3 LaHHbIX 0TEYECTBEHHOM M 3apybeXHOM uTepaTyphbl No nato-
GU3MON0rKK, KNMHMKE, ANArHOCTUKe U Tepaniv KOMMIEKCHOro peroHapHoro 6oseBoro cuHapoMa.

PesynbTtathl. [peacraBneHa cepus KMHUYecKuX crydyaes. [lepeuncneHbl 0CHOBHbIE (aKTOPbI PUCKa XpoHM3aLmm Boneso-
ro cuagpoma. CucteMaTnanpoBaHbl COCTOSHUA U 3aboneBaHus, ¢ KOTOpbIMU HeobxoanMo npoBoauTb AuddepeHUmanbHyio
AVarHoCTUKY Npy NOAO03PEHUM HA HANMYMe KOMMJIEKCHOTO pervoHapHoro 601eBoro cMHAPOMa: TYHHeSbHbIE CUHAPOMbI (Kap-
nasbHbIA TYHHENbHBIA CUHAPOM), AvabeTuueckas nonuHesponatus, BUY nonuHeBponatus, noctrepneTuyeckas HeBpanrus,
HeliporeHHast XpoMoTa/MtoMBabHBIN CTEHO3, LEHTPabHas MOCTUHCYNbTHas 60/1b, CUHAPOM BEPXHEl rpyLHOM anepTypbl.
3aknoueHune. Ha ceropHsAWHNUA JeHb NpaKTUYECKWe BPaym 1 HelipoduU3nonory HegocTaTo4uHo 0CBELOMIIEHDI O CyLLeCTBOBa-
HWW MeXHEeBpasIbHbIX aHAaCTOMO30B M 0CODEHHOCTEN, TUMMYHBIX 3NIEKTPOHEMPOMMOrpauUeCKUX NPU3HAKOB, BCIEACTBUE YEro
B BOMbLUMHCTBE CNy4aeB NOSyYeHHble [aHHbIe 3M1eKTPOHeNpOMUOrpadum MHTepNpeTUpyloTca owmbouHo. BapuaHTsl cTpoe-
HWSA HEpPBOB MOrYT [1aBaTb HEBEPHYI KIIMHUYECKYH KapTUHY COCTOSIHUS Nepudepuyeckux HepBOB U NMPUBOAMTH K HECBOe-
BPEMEHHbIM AMArHOCTUKE W JIEYEHWUIO XPOHUYECKOr0 60/1eBOro CUHPOMA, KOMMJIEKCHOTO per1oHapHoro 6oneBoro cuHapoma.
CoBepLUeHCTBOBaHWE METOJ0B [IUArHOCTUKM, a TaKKe LUMPOKO BHEAPSEMbIE BbICOKOTEXHONOMMYHbIE METOAbI 00CNe0BaHUH,
B YaCTHOCTM 3NeKTpOHepoMUorpadus, MarHUTHo-pe3oHaHCHas ToMorpadus 1 yNbTpa3ByKoBOe UcCe0BaHue, CnocobCeTBy-
10T MOBbILUEHWI0 4YaCTOTbl BbISB/IEHUS aHOMaMA CTPOEHUSA Nepudepuyeckux HepBoB. B NpeacTaBieHHbIX KIIMHUYECKUX Cy-
yasx y MauMeHTOB MMENCh BapUaHTbl CTPOEHNS, KOTOpbIe AaBaii HEBEPHYIO KITMHUYECKYI0 KapTUHY COCTOSHUA nepudepnye-
CKWX HEpBOB W NMPUBOAUNM K HECBOEBPEMEHHOM AMArHOCTUKE U JIEYEHUI0 — Pa3BUTMIO XPOHWYECKOro 6onieBoro cuHapoMa.

KnioueBble cnoBa: BapuaHTbl cTpoeHust HepeoB; KPBC; MexHeBpanbHble aHacTOMO3bl; TpaBMaTuieckas Hesponatus; Y3U;
XpOHM4eckas 6onib; 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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KJIWHAHECKME CITYHAN

AKTYAJIbHOCTb

KonunyecTBo naumeHTOB ¢ XpoHWYeCKoi dopmon bomm no-
CTOSIHHO pacTeT, 3T0 MOXeT bbITb CBA3aHO ¢ ypbaHusaumen,
YBEJIMYEHMEM TEMMA }U3HU B Meranonmcax, Gpuanyeckum
De3neicTBMEM U pacnpoCTpaHEHUEM COMYTCTBYHOLLMX MCU-
XMYECKUX PacCTporCTB. JleyeHne TakuX NaLMEHTOB — 0YEHb
CnoXHasa 3agadva. OTCyTCTBYIOT YeTKMe MPOTOKONbI feYeHus
MaLMeHTOB C XpOHUYecKoii bosbto. OAHMM 13 HauMeHee U3-
YYEHHBIX W KIIMHUYECKU TSIKENbIX BapUaHTOB XPOHUYECKOM
6o ABNAETCA KOMMJIEKCHBIA PErMOHAPHbLIN 00N1EBON CUHLL-
poM (KPBC).

3abonesaeMoctb B eBponenckux ctpaHax KPBC | tuna
coctaenset 21 Ha 100000, KPEC Il Tuna 4 Ha 100000 Ha-
cenenus, B CLUA — 20,57 Ha 100000 Hacenenus. Cpegn-
HWIA BO3pacT naumeHToB coctanset ot 40 po 60 net [1].
YeHckuit non nopBepxeH passutuio KPBC go 4 pas value,
yeM MyXKCKoi [2].

lepenoMbl UM onepaTMBHbIE BMELLIATENbCTBA B aHaMHe-
3e y naumenToB ¢ KPBC BcTpevatotca B 80-85 % cnyyaes;
nerkue TpaBMbl — B 10 %; cnoHTaHHOe BO3HUKHOBEHUE bo-
nesoro cuHgpoma — B 5—10 % cnyyaes [3].

KPBC — XpoHuueckwii 6oneBoi CUHLPOM, pa3BUBal0-
WMACS Nocne BO3LENCTBMA noBpexparollero akropa,
He 0rpaHUuMBAIOLLMIACS 30HOM MHHEPBAaLMM OJHOTO Nepu-
(epryeckoro Hepa M KIMHUYECKW MPOSBASIOLLMNACA He-
MpoMNopLMOHaNbHO TsKenee BO3AeMCTBYloWero hakTopa.
Ero KMHMYECKWIn CUMMTOMOKOMNEKC CKITaAbIBAeTCsA U3 YyB-
CTBUTEJIbHbIX, ABUraTeSlbHbIX W BEreTaTMBHO-TPOPUUECKUX
HapYLLEHWIA.

Lleste — OLEeHUTb HanMuMe BapUaHTOB CTPOEHUS nepude-
PUYECKUX HEPBOB KaK BO3MOXHbIX (HaKTOpPOB pUCKa XPOHU-
3auum boneBoro CUHAPOMA Ha NpUMepe Cepum KITMHUYECKUX
Ciyyaes.

MATEPUAJIbl U METOAbI

MpoBefeHbl CUCTEMATU3aALMA U aHaNM3 [aHHbIX 0Teve-
CTBEHHOW W 3apybexHOM nuTepatypbl Mo Natodu3nonoruu,
KNMHUKe, auarHoctuke u Tepanum KPBC. MeToabl uccneno-
BaHWSA: CUCTEMHBIN aHanu3, NpeLCTaBEHNE CEPUM KIIMHUYe-
CKWX CyyYaes.

PE3YJIbTATbI

Mo MHEHWK COBPEMEHHbIX MCCNeAO0BaTeNel, pasBuTUe
KPBC cBA3aHO C HeMpOreHHbIM BOCMANUTESNIbHBIM NpoLec-
COM, BbI3BaHHbIM BbICOKWUM YPOBHEM BpafMKWMHMHA B Mia3Me,
MOBbILLEHHLIM YPOBHEM HeponenTMaoB, BbICBODOXKAEHNEM
npoBocnanuTeNbHbix umtokuHoB (TNF-a IL-6) [4].

Mogenb akTMBaLMM TKaHeBbIX AEHAPUTHBIX KIETOK NATbI0
OCHOBHbIMM UHUALMMPYHOLLMMM (aKTopamu [4]:

1) MoneKynsipHble CTPYKTYpbI, CBSA3aHHbIE C MOBPEXAEHNEM

(DAMP), 1 MoneKynspHble NaTTepHbI, aCCOLMMUPOBaHHbLIE

¢ natoreHamu (PAMP);
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2) TKaHeBasi FTMMOKCUS;

3) BereTaTMBHas AUCOYHKUMS;

4) peaKums Ha cTpecc;

5) MMMOBMNM3aLMA KOHEYHOCTEN
M OCHOBHbIMM BTOPUYHBbIMK 3deKTaMK, CBA3AHHLIMU

c passutneM KPBC:

) 3HAoTeNManbHas AUCHYHKLMS;

) aKTMBaLMs MUKPOTInK;

) LeHTpasibHas ceHcMounmsaums;

)

)

SN oo N —

ayTOMMMYHHbIE peaKLuy;

MChYHKUMA Bas3anbHbIX raHrmnesB.

KPBEC po cux nop He UMeeT eaMHOro YeTKOro NaTonoru-
yecKoro 0bbsAcHeHWs. HeyamBuTeNbHO, YTO METOLLI Tepanuu
3TOr0 COCTOSIHUS OFPaHMYeHbl MO KOMYECTBY M 3hdeKTMB-
HOCTM. X0TS BbINO BLINOIHEHO HEMANO UCCIeA0BAHUA MO U3-
YYEHW0 [LaHHOW NaTonoruu, TOHHas 3TMONOTUSA ee 0CTaeTcs
HesicHol. [lpefioxeHa HoBas rMnoTesa, obbAcHALWas co-
CTOSIHWE, BbI3BAHHOE YETbIPbMA AMHAMUYECKU M3MEHUMBBI-
MW 1 B3aUMOAEHCTBYIOLLMMM KOMMOHEHTaMM: NOBPEXEHNE
TKaHW, Natosornyeckas obpabotka bonu, BeretatmeHas guc-
OyHKUMS (KaK nepudepuyecKas, Tak W LeHTpanbHas) U UM-
MYHHas AMCHYHKUMA, KOTOpas B MepBYH ouepeib BKIKOYaeT
Upe3MepHYK UM NaTONIOrMYECKYD aKTUBALMI0 AEHLPUTHBIX
KNETOK nocnie NOBPEeXAeHUs unu atpoduio [4]. YMepeHHas
npecuHanTMyeckas fodaMuHepruyeckas AUchYHKLMS B No-
nocaToM Tene MOXeT bbiTb BoBfieyeHa B natoreHes KPBC, uto
MOXKET 00BACHUTb IPDEKTUBHOCTb arOHUCTOB LO(YAMMHOBbIX
peLenTopoB, KOTopble, BEPOATHO, 06/1aJal0T HEMpOMpOTeK-
TOPHBIM 3Q(HEKTOM He TONbKO B OTHOLLEHUM AO(DaMUHOBBIX
HEMPOHOB.

KpoMe Toro, HeKoTopble aBTOpbl OTMETUAM POfib MUTO-
XOHApWanbHol aucdyHkumm (M) B XpoHusauum bonesoro
cuHapoMa [5-71].

lpuMeyaTenbHO, YTO NOTEHLMANbHO BO3MOXHbBIM MapKe-
POM B AMarHoCTWKe M buonormyeckon xapaktepuctuke MJ
MpY HeBPOMaTUYECKOW BOMM MOXKET CTaTb cUCTEMA UHCYNN-
HOMoAobHbIX haKTopoB pocTa [6-8].

(®akTopamu pucka passutua KPBC moryT ObiTb: TpaBMa
(He3aBMCUMO OT €€ CTEMEHM U TAXKECTM); paHeBas UHPEKLMS;
OTCYTCTBME MOABUIKHOCTM CYCTaBOB W [JINTENbHAsA UMMO6U-
N3aums; HacneAcTBeHHas (reHeTWdecKasl) npeapacnono-
KEHHOCTb; MOBPEXAEHNE HEPBHOM CUCTEMbI (MHCYNbT, Ony-
X0J1, TPaBMbI FONI0BHOr0 Mo3ra) [9].

(akTopammu pucKa XpoHM3aLuW nepBuYHOK 6omm MoryT
CITYXWTb aHAaTOMUYECKMEe 0COBEHHOCTM (BapWaHTbl CTPOEHUS
HEPBHO-MBILLEYHOT0 M OMOPHO-CBA304YHOMO annapara), Ko-
TOpble MPENSATCTBYIOT MPUMEHEHUIO METOLOB AMArHOCTUKM
W NeYeHuns B NofIHOM obbeMe.

IwnarHoctuka KPEC B 0CHOBHOM OCHOBaHa Ha KJIMHWUYe-
CKOMi KapTuHe. CoBpeMeHHbIe MarHOCTUYECKUE KITMHUYECKMe
Kputepun amarHocTvkm KPBC BKtoualoT Hanuume 3 u3 4
bymanewTckux kputepumes [10].

Boigenstor 2 Tuna KPBC: KPEC | Tvna pa3suBaeTcsa npu
nopaxeHuu ntoboii atuonorumn, o KPBC Il Tvna obbiuHO ro-
BOPAT NpU pa3BUTUM CUHAPOMA TOSIbKO MOC/E NOBPEXLEHNS
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Tabnuua. uddepeHumnansHas amardoctuka KPBC

3aboneBaHue

Otnnume ot KPBC

CvHApPOM KoMnpeccuu HepBa
(KapnanbHbIN TYHHESbHbIA CUHAPOM)

[nabetnyeckas nonuHeBponatus

BMY nonuHeBponatus

HOCTFEpI'IETVI‘-IECKaFI HeBpanrusa

HeWiporeHHas xpoMoTa/nioMbanbHbIi
CTeHo3

LI,EHTpaJ'IbHaFI NOCTUHCYNbTHaA 6onb

CvHApOM BepxHeii rpyHoiA anepTypbl

XpOHMHECKaﬂ BocCnanutesibHaa neMu-
eJIMHU3NPYLLaa nosiMHesponaTna

Kak npaswno, npu onpeneneHHoOM aHaTOMUYECKOM CTPOeHUM HepBa
06b14HO aHOManbHble pesynbTatbl 3HMI
YBesiyeHa nnioLLajib NoMnepeyHoro CeYeHns HepBa Mo AaHHbIM YIbTpasByKOBOIo
uccneposanus (Y3U)

B aHamHe3e caxapHblii anabeT 0bbi4HO ¢ Bonee AAMTENBHBIM NAaTONOTMYECKUM MPOLECCOM
W NIOXMM TTIMKEMUYECKUM KOHTPOJEM
PacnpepneneHue 6onu (HapyLLeHWe YyBCTBUTENBHOCTM) MO TUMY «MEPYATOK M YYNOK (HOCKOB)»
CvMMeTpUYHOe pacnpefeneHne CUMMNTOMOB

Y naumeHTOB C yCTaHOBEHHbIM AuarHo3om BAY
HapyLueHune 4yBCTBUTENBHOCTU MO TUMY «NEPYaTOK U YysOoK (HOCKOB)»
CuMMeTpuyHOe pacnpefeneHne CUMNTOMOB
BapuaHT BocnanuTenbHo JeMUENMHU3NPYIOLLEN NOSIMHEBPONATUM
JInmdoumTapHbIit nneountos
lporpeccupytoLLas noaMpaauKynonaTus U BapuaHT MOHOHeBpUTa ByayT CBUAETENbCTBOBATL
0 UMB-nHpeKummn
BapuaHT BeretaTMBHOM HEBPOMATUM He BKIIOYAET ABUraTesIbHyl0 M CEHCOPHYH AUCYHKLMIO
1 byaeT cBA3aH ¢ HapyLleHreM obMeHa BELLECTB MM HayalioM NpyUeMa HOBbIX JIEKapCTB
He cBsi3aHO ¢ TpaBMUpYIOLWMM COBBITMEM

Accounnpyetcs ¢ npeaLuecTBytoLLeli 601€3HEHHOM ChiMblO, U30/MPOBAHHOM B ONPeeNeHHOM
AepMatome
Penko coyetaetcs ¢ 0TEKOM, TPODUUECKUMI M3MEHEHUSMMW, Ba30OMOTOPHAs UM MOTOpHas
auchyHKLMSA
MonoxutenbHein pesynbtat MNLUP Ha Bupyc repneca, B T. 4. 3ocTepa
He cBs3aHo ¢ TpaBMUpYHOLLMM CODBITMEM

Borb ycunmBaeTcs npu pasrnbaHum CiHbI
Buayanusupytolume 1ccnefoBaHus BbIBNSKOT CMIUHAMbHBIA CTEHO3
OTCyTCTBME CYAOMOTOPHOM M Ba30MOTOPHOI AUCHYHKLMM

Kak npaBuno, oTcyTCTBUE BEreTaTMBHOI MMM Ba30MOTOPHON AUCHYHKLMM Be3 Tpoduyeckux
U3MEHEHUN

06bIYHO MUHUMaNbHAA aNOANHUA, TUMEPECTe3us, rMnepnaTus Uam TPodUUECKUe N3MEHEHUS
PeHTreHonornyeckoe UccnefoBaHne MOXeT NoKasaTb NPU3HAKW CUHAPOMA BEPXHEN rPYAHOM
anepTypbl — 06CTPYKLMIO MM KOMMPECCuio
[poBOKaLMOHHBIE pe3ynbTaThl GU3MYECKOro 0CMOTPA MOryT YCUAMTL Bonb
(tecTbl Lnpakca, obpaTHoro BoeHHoro 3axBarta, Paiita, Pyca, AncoH)

Hryyas 6osb ¢ MblleyHoil cnabocTbio
AccoummnpyeTcs ¢ cMMMeTpUYHON apedneKcuent
Mo3kHO yBMAETb B HECKONIbKUX KOHEUHOCTAX 3NeKTpoHepoMmorpadms 1 nioMbanbHas
MYHKLMSA MOTYT NoMoYb B AuddepeHLmanbHoi UarHocTuke

nepudepuyeckoro Hepsa (MOATBEPIKAEHHOMO MO [aHHbIM
3MeKTPOHelipoMuorpadmm unu Heposuyanusauum). Oa-
HaKO BapWaHTbl CTPOEHUS, 0CODEHHO HEpBOB BEPXHWUX KO-
HEYHOCTeN, MOryT [aBaTb HEBEPHYK KapTUHY COCTOSHWA
nepuepuyeckux HepBOB W NPUBOAUTL K HECBOEBPEMEHHOI
[OMarHoCTUKe 1 NledeHuio (Tabamua).

InddepeHumnanbHbIii AuarHo3 TakxKe NpoOBOAMTCA C CO-
CYAMCTbIMM 3aD0/1EBAHNAMM, TaKUMM KaK ULLEMMYECKas Xpo-
MOTa, IuMbeneMa, TpOMB03 rnybOKWX BEH, IpUTPOMENanTus;
C BOCMANMUTENbHBIMUA U MHDEKLMOHHBIMK 3ab0NeBaHNUAMM:
PeBMaTOMAHbIVA apTpWT, LENNONUT, NoOAarpa, pacTseHus/
AedopMaummn/TeHauHonatum, dubpomuanrus; ¢ ncuxono-
TMYECKUMM CUMHAPOMaMU: COMaTO(OPMHOE PaccTpOICTBO,

CUHApoM MioHxay3eHa.

[maBHble npuHUMnbl NeveHnss KPBC ocHoBaHbl Ha: dap-
MaKoTepanuu, 3proTepaniu, MHTEPBEHLMOHHbIX MeTofax
NIEYEHUs U NcuxoTepanuu. A TakxKe Ha MHAMBULYanU3upo-
BaHHOM MHTErpUpOBaHHOM MEXAMCLMMIMHAPHOM MOAX0Ae,
COCTOAILLEM B MepByl0 ouepeab W3 00y4YeHMs NaLMeHToB,
peabunmuTaLmMm, NCUX0N0TMYECKON U MeAMKaMeHTO3HOM Kop-
pekumn [12, 13] (puc. 1).

[pu BbIpaKeHHOM 60NIeBOM CHHAPOME MOKa3aHa fIoKanbHas
MHBEKLMOHHasA Tepanus. IdHEKTUBHOCTb JIOKabHBIX MHBEKLMIA
3HaUMTENBHO MOBbILLIAETCS MPY BBELEHUN CTEPOUAHBIX Mpena-
patoB. [lpuMeHeHWe MeaMKaMeHTO3HO! Tepanuv HanpaeneHo
Ha obneryeHne COCTOSIHWS MaLMeHTa, KynupoBaHue ero 6onu
WM YMeHbLUEHWE ee BbIPAXKEHHOCTH, YTO B KOHEYHOM UTOre
MO3BOJISIET MONYYMTh NALMEHTY NOMHbIV Kypc peabunutaumu.

DOl https://doi.org/ 10.17816/rmmarb15774
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BoiaBneHne kKnuHuyecknx npusnakos KPHC

anBHaKM, cooTBeTCTBYyHLWMNE 6y,ﬂal'IELIJTCKVIM
KIWHUYECKUM OAUATHOCTUYECKUM KPUTEPUAM

HanpaBneHme B CooTBETCTBYHWMNE Cneymnannusaupo-
BaHHble yYypeXpeHUA ONA NOLATBEPXAEHNA AMATHO3a
B Cnhy4yae KNUHNYECKO HeonpenoeneHHOCTHU

v

‘ ”pVI Hanuymm cuMnTtomMoB ner- ’

KOW W YMEPEHHOW CTeneHH

‘ Hal'lpaBJ'IEHME B NOJNTUKNNHUKY ’

v

‘ pM HanNM4YUM CUMNTOMOB yMe- ’

PEHHOW W TAXENON CTENEHM

‘ HanpasneHue B cTaumnoHap ’

¢ v

+ +
ObyueHue Ousunotepanus,
W nofAepxKa TpyAOTepanus,
NaLueHTOB obesbonuBanune

Mcuxonornye-
CKas Tepanus

Peabunurtaumua,
cneunduyeckasn
ana KPBC

v

PaccMoTpeTb BO3MOXKHOCTbL Ne-
YeHMA HeBpomaTUyecKol bonm

HanpaBneHne Ha xupypruye-
CKOe NeyeHue

v v

v

YcnewHoe neyeHne unam npu-
eMneMbll OTBET Ha NeyeHue

l

»(
| 4

HeadheKTMBHOCTb NeYyeHUS B YyCNOBUAX
NepBUYHOW MEAUKO-CAHUTAPHON NOMOLLY \
no MecTy XUTenbCTBa

MpoRONKUTb TeKyllee NeyeHue, paccMOTPeTb BO3MOMKHOCTb NPUMEHEHUS
obesbonueatwux npenapatos 2-u, 3-# nuuun unm off-label, ecnu cumnto-
Mbl He MOALAKTCA NeYeHul

Puc. 1. Taktvka neuenmns KPBC ¢ namenenuamm [11]

KnuHuyeckue npumepsl, feMOHCTpUpYIOLLME BapuaH-
Tbl CTPOEHUS nepudepuyecKUX HepBoB KaK (hakTop Xpo-
HWU3auum 6oeBoro CUHAPOMA BCNIEACTBUE HECBOEBPEMEH-
HbIX AWArHOCTMKMN U JieYeHus

N2 1. MaumenTka A., 30 net. [lnarHo3: «MynbTUHEBPO-
naTis NpaBoro JIOKTEBOr0 M CPEAMHHOTO HEPBOB C YPOBHS
Ny4e3anscTHOro CycTaBa B BULE CTOMKWX YyBCTBUTENbHBIX
paccrpoiict, pacctponcts Tpoduku, KPBC Il Tunay.

Co CcnoB nauMeHTKM, Xanobbl Ha BblpaXeHHyl bonb
B NpaBOW KUCTW OTMETWNA NOC/e NoyYeHHON TpaBMbl MpaBo-
ro Jly4e3ansacTHOro CycTaBa B pe3ysibTaTe Pe3Koro pbiBKa npu
ornope Ha MopyYeHb BO BPEMSA PE3KOr0 TOPMOXEHUS MapLL-
PYTHOrO Takcu Ha ceeTodope. OHa HEOLJHOKPATHO Npoxoaumna
CTaLMOHapHOE M aMByNaTopHOE JIeYeHHEe C HE3HAUUTESbHBIM
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NONOXUTENbHBIM 3 deKToM. Yepe3 4 Mec nocne TpaBMbl
BbIMOJHANACh OMepaums: NiacTUKa MoaynyHHo-NaabeBua-
HOM CBS3KM ayTOTPAHCMIAHTAHTOM U3 CYXOXWNWA Jly4eBo-
ro crubatens npaBoi kucTW. boneBol cuHApoM oTMevancs
Ha NPOTSXeHUW oKono roaa. MNpu BbinonHeHnn IHMI aaHHbIX
33 NOpaXeHWe MOTOPHbIX U CEHCOPHBIX BOJIOKOH CPEAMHHOMO
U JIOKTEBOTO HEPBOB BbiSIBEHO He bbino. IHMI npusHaky Ha-
nnunsa aHactoMo3a MaptuHa—Ipy6epa 3-ro Tuna. OgHako npu
BbINoIHeHWM Y3 npaBoro 3anscTHOro KaHana Ha ypoBHe ny-
Ye3anacTHOro cycTaBa Onpefesnsiach 30Ha NoCTTpaBMaTMye-
CKMX pybLLOBO-CNaeyHbIX M3MEHEHU MSATKUX TKaHew, Yepes
KOTOpYI0 NPOXOAMN NMpaBbli CpeIUHHBIN HepB. B kapnanbHoM
KaHane AuaMeTp HepBHOMO CTBOJIA Obl1 HEPaBHOMEPHbIA —
B MPOKCUMAnbHbIX 0TAeNax pa3Mepbl Hepea 2,8 x 6,0 MM,
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Puc. 2. 0 — Y3 cpeanHHoro HepBa Ha ypoBHe BXOAa B 3aMACTHbINA KaHan (monepeyHoe ckaHupoBaHue); 6 — Y3 npaBoro cpeamHHOro
HepBa Npy NonepeyHoM CKaHUpOBaHUM CPEAMHHOMO HepBa B KaprasbHOM KaHane

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

< Konupoearts & npotokon
§ [ Tonsxo sry nposy
C ["]B cvuecteviowswii nootokon

Komn (A

4 6 8 0 12 14
2mc '.101\«:5 v

1| Norenuuan aeficrens nepea

Amna: | HeratveHedi nuk v | flat-Ts: | nowavany v | Mac

Touxa
N crumysymn
(oreeaers)

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

{| nes., | nanew Ramus superficialis . radialis, C5 C6
14 74 [s509
25 108 601

1 sanacree 70
SoiA, O, ATy * % 12 | cp. Tpets npeanneuss 70
neph | nftlew, Ramus superficialis . radialis, C5 C6

6

Puc. 3. 0 — BHewwHuin Bup nesoi Kuctn; 6 — IHMI-napaMeTpbl NPoBeAEHUS 3NIEKTPUYECKOTO UMMYSIbCa MO NOBEPXHOCTHOMY Jly4eBOMY

HepBy (B NpeZenax BO3pacTHON HOPMbl)

MIoWajb NoMepeyHoro cedenna 16 MM2, B ANCTaNbHOI Ya-
¢t — 17 x 75 MM, nnowagb nonepeyHoro ceyeHns 11 My,
BHYTPeHHAA AuddepeHUMpoBaHHas CTPYKTYpa rMNo3XoreH-
Hasl, KOHTYP 3MMHEBPUA YETKWUMN, HENpepbIBHLIN (puc. 2).

OcobeHHOCTbI0 A@aHHOMO KIMHWYECKOro cyyas siBnseT-
A amccoumaumsa Mexxay nosydeHHbIMM pesynbtatamm IHMI
n Y3W cpenmHHOro HepBa, KOTopasi Morfia CBUAETENbCTBO-
BaTb 0 HAJIMYWM JpYryX BapUaHTOB CTPOEHNS HEPBHOIO CTBO-
Na ¥ MHHEPBaLWW LieNeBbIX MbILLL, TeHepa KUCTK [14].

Ne 2. MaumenTka T., 32 roga. [lnarHos: «TpaBMaTUyecKas
MyNbTUHEBPONaTUA CPEAUHHOMO U Iy4eBOr0 HEPBOB C YPOB-
HA HWKHeN TpeTu Niesoro npeanneybs 16.02.2017 r. KPBC I
una. CocTosHMe Nocnie HeBPOM3a JIEBOr0 CPEAUHHOTO M N0~
BEPXHOCTHOM BeTBY j1eBoro nyy4eBoro HepeoB 11.06.2017 r.».

Co cnoB NauMeHTKy, Nosly4mna TpaBMy BO BpeMs KaTaHus
C FOPKM Ha BaTpyLLKe, BO BPEMSA MafEHUs OLLYTUNA PE3KYH
bosb B NieBOM 3anscTbe. [poxoauna neyeHne ¢ AMarHo3oM:
«3aKpbITbIA MepenoM AUCTaNbHOr0 0TPe3Ka JIeBOM NyyeBoid
KOCTW CO CMeLLEeHMEM OTJIOMKOB». [lpoBoaunack MomnbiTKa
3aKpbITOM py4YHOW penosvumm nepenioMa. Ha KOHTpOsbHOM
PEHTTEHOrpamMMe MOJIOXKEHWE OT/IOMKOB Hey[0BNeTBOpPU-
TenbHoe. BbinonHeHa onepaums: 3aKpbiTas peno3svums, QuK-
cauus NeBoii ny4eBoit KocTv annapatoM MnusapoBa (puc. 3).
B nocneonepauuoHHoM nepuone boneBoi CMHAPOM CoXpa-
HAncA. Yepe3 2 Mec BbINOJIHEHA OMepaLys: OTKpbITas peno-
31LMs, OCTEOCMHTES JIEBO Iy4EBOM KOCTU NAacTUHOM. B no-
creonepaLMoHHOM Nepuoae — HEBPOMATUA JTy4eBOro HepBa
cnesa. [JautenbHocTb boneBoro cuHapoma 7 Mec.

B HeBponornyeckoMm cTaTyce nauMeHTKM 0TMeYanoch Ha-
pyLLEHME YyBCTBUTENBHOCTW MO JIy4eBOW ThIbHOM MOBEPX-
HOCTU JIEBOM KUCTU B BULE FMMECTE3WMW, OJJHAKO NpW npoBe-
AeHun IHMT u Y3U neBoro ny4eBoro 1 cpeiMHHOIO HepBOB,
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a TaKXKe NMOBEPXHOCTHOrO Jy4eBOro HepBa NaToNorum BbisB-
neHo He bbino (puc. 3).

N2 3. MaumeHT b. 26 net. KoMnpeccnoHHo-MUWEMUYeCKas
HeBpOMaTUs NIeBOr0 CPeAMHHOrO HepBa Ha YpPOBHE 3anAcT-
Horo KaHana c passutmeM KPBC Il Tuna. C ero cnoB u co-
NacHO MeAMLMHCKON [OKYMeHTaLuuW, Npu cAadye HopMa-
TMBOB MO (M3MYECKON MOLTOTOBKE MOAYYUN TpaBMy JIeBOM
KMCTU W NEBOrO Jly4e3anscTHOro CyctaBa (KpaeBoii nepenom
nesoii Il nacTHo# KocTm). Yepe3 3 Mec BbIMonHANAch one-
pauus — yAaneHue KOCTHO-XPALLEBOrO 3K30CTO3a JIeBOA
KucTu. MNo3aHee TeHoNM3 pa3rubateneit neBoii KuCTH. Yepes
2 ropa nocse onepaumii Ha hoHe U3NYECKMX Harpy3oK nos-
BM/IaCb 0CTpas 60s1b BbICOKOW MHTEHCMBHOCTY 1o 89 bannos
no BALL c nocnepytowmM coxpaHeHreM boneBoro cuHapoMa
00 3-4 6annoB, He KyNupYHOLLLErocs NPUeMOM HeCTEPOUIHBIX
NPOTUBOBOCTNANMTENBHBIX MPEenapaToB, NEPUOLUYECKM BO3-
HUKaloLLLee YYBCTBO OHEMEHMS 1-T0 U 2-0 NanbLieB NEBON K-
cn. Co cnos naumeHTa, npuHuMan TpamMagon 4o 1500 mr/cyr,
nperabanuu oo 1200 mr/cyT, 3ateM rabanenTut fo 3600 mr/cyr,
BbIMOJTHANACh JIOKa/bHas MHBEKLMOHHAs Tepanusa gunpocna-
HOM B 06y1acTb N1eBOr0 KapnasbHOro KaHana 6e3 3Haunmoro
nonoxutenbHoro 3ddekrta. Mpu BoinoaHeHun IHMI — no-
KasaTenu NEerkoro 04aroBoro AeMWENMHU3MPYIOLLEro o-
Pa)EHUs CEHCOPHbIX BOJIOKOH NIEBOr0 CPeLMHHOr0 Hepsa
Ha YpOBHe Nyye3anscTHoro cycTasa. [lnutensHocTb 6onesoro
cuHapoMa 9 Mec (puc. 4).

Mpu BbinonHeHun MPT KucTed daHHbIX 3a naTono-
M0 Nepudepuyeckux HepBOB BbIBNIEHO He Obino. Wme-
nacb He3HauuTenbHas runoTpodus Mol TeHepa fe-
Boi Kuctu. [lpu nosTopHOM aHanuse MPT Takike 6bino
BbISIBNIEHO [BYCTBOJIbHOE CTPOEHWE CPEeMHHOr0 HepBa
(puc. 4).
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Puc. 4. NMauvent b; @ — MarHuTHo-pe3oHaHcHas ToMorpadwmsa (MPT) kucteli; 6 — MPT neBoi KUCTU: MeNTbIM LBETOM BbleNeHbl ABe

nopuuu CpeAMHHOrO HepBa

[pu BbINOAHEHWM NaumeHTy Y3W neBoro cpeanHHOro Hep-
Ba: Ha BCEM MpOTSKEHUM Obln HOPManbHOM 3XOCTPYKTYpbI,
33 UCKJIOYEHUEM YPOBHS JIMHWW Ny4e3anscTHOro CyCTaBa,
rae 0TMeYasncs y4acToK HepBa C YMEPEHHO BbIPaXeHHOM -
MO3XOreHHOW 3XOCTPYKTYPOiA C HEPAaBHOMEPHBLIM ANAMETPOM
HepBHOro CTBO/IA, YBESMYEHNEM S cedeHns HepBa A0 21 MM?
(N— no 11 Mm2). B iMcTanbHOM YacT1 KapnasibHoro KaHana
CPeaMHHbIN HepB pa3fBauBaeTCs Ha 2 CTBOMA: MeuallbHYH
BeTBb (S ceyeHns Hepaa 14 MM2) 1 naTepasnbHyto BeTBb (S ce-
yeHns Hepsa 10 MM?).

Y naumenTa b. 6bina 0TMeueHa auccoumaums MeXxay faH-
HbiMi IHMT (nopakeHne CEHCOpHbIX BOJIOKOH JIEBOMO Cpe-
AVHHOrO HepBa), AaHHbIMKU MPT (rnoTpodus MbILL TeHepa
neBo KUCTH), a Takke pesynbtatamu Y3W (aBycTBonbHOE
CTPOEHME NIEBOTO CPeAMHHOTO HepBa), KoTopas npuBena
K HEeCBOEBPEMEHHOM AMarHoCTUKe 3aboneBaHns U XpoHu3a-
Lum bonesoro cuMHLpoMa.

3AKJIKYEHUE

CoBepLUeHCTBOBaHME METOAO0B AWMArHOCTUKM, a TaKke
LUMPOKO BHEJPSEMbIE BbICOKOTEXHONOMMYHbIE MeToabl 06-
cnefoBaHui, B YactHoctn JHMI, MPT u Y3, cnocobetsy-
0T MOBBILIEHMI0 YaCTOTbl BbISIBNIEHUS aHOMAaUA CTPOEHMS

CMUCOK JIUTEPATYPbI

1. Mos M, Bruijn A.G.J,, Huygen F.JP.M, et al. The incidence of
complex regional pain syndrome: a population-based study // Pain.
2007. Vol. 129, No. 1-2. P. 12-20. DOI: 10.1016/j.pain.2006.09.008
2. Taha R, Blaise G.A. Update on the pathogenesis of complex re-
gional pain syndrome: role of oxidative stress // Can. J. Anaesth.
2012. Vol. 59, No. 9. P. 875-881. DOI: 10.1007/512630-012-9748-y
3. 0tt S, Maihdfner C. Signs and symptoms in 1,043 patients with
complex regional pain syndrome // J. Pain. 2018. Vol. 19, No. 6.
P. 599-611. DOI: 10.1016/}.jpain.2018.01.004

4. Russo M., Georgius P., Santarelli D.M. A new hypothesis for the
pathophysiology of complex regional pain syndrome // Med. Hypoth-
eses. 2018. Vol. 119. P. 41-53. DOI: 10.1016/j.mehy.2018.07.026

5. Kostopoulos V.K., Davis C.L., Terzis JK. Effects of acetylo-L-
carnitine in end-to-side neurorrhaphy: a pilot study // Microsurgery.
2009. Vol. 29, No. 6. P. 456-463. DOI: 10.1002/micr.20639

6. Sadaba M.C., Martin-Estal I., Puche J.E., Castilla-Cortazar I.
Insulin-like growth factor 1 (IGF-1) therapy: Mitochondrial dysfunc-

DO https://doi.org/ 10.17816/rmmarb15774
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Ha ceropHsWwHWA BeHb NpakTUYecKue Bpauu U Hempo-
(u13mnonory HefoCTaTOuHO OCBELOMIEHbI O CYLLECTBOBAHUM
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AOMOTHUTENIbHAA UHOOPMALNA

UcTounmk dmHaHcupoBaHus. GuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOC.

KoHdnukT uHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
SIBHBIX UM MOTEHLMANbHBIX KOHOMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnnKaLmeli HacTosLLe CTaTby.

JTHYeckas 3KcnepTM3a. 3TMUecKas 3KCMepTH3a He NpoBoay-
nac.

Bknap aBTopoB. Bce aBTOpbI BHECAM CYLLECTBEHHbIA BKAf,
B MpOBefieHWe WCCef0BaHWA M MOATOTOBKY CTaTbW, MPOYM
1 0800pnnn GuHanbHYK Bepcuio nepes nybnuKaumen.
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HayuHas cTatbs

Ucnonb3oBaHue rubkux UHTepBaoB

BBef,eHUs 60TyNoTOKCMHA TUNa A y nauueHTa

c reHepanu3oBaHHou auctouuen DYT-THAP1 (DYT6)
Ha ¢oHe OTMeHbl rNY60KOM 3NeKTPOCTUMYNALUM
roJIOBHOro MoO3ra B CBfi3u ¢ MUHPULUPOBAHUEM MeCTa

pacnosioXXeHus reHepaTopa MMNy/bCOB

W.B. Kpacakos, W.B. JlutenHenko, [.E. IbickuH
BoeHHo-MeaMuMHCKas akagemus, CaHkT-[letepbypr, Poccus

AHHOTALMSA

[nyboKas 3NeKTPOCTUMYNALMS BHYTPEHHErO cerMeHTa bnefHoro wapa sBnsetca 6e3omacHbIM U 3G(EKTUBHBIM METOLOM
NIeYEHNs U30IMPOBaHHOI reHepanu30BaHHOI AMCTOHWN. [peKpaLLeHre 3NEKTPOCTUMYNALMM MOXKET NPUBECTU K PE3KOMY Ha-
PacTaHWI0 TAXKECTU COCTOSHUA CO 3HAUMTENbHBIM YBEJIMYEHWEM PUCKa Pa3BUTUA AMCTOHWYECKOro ctaryca. Koppekuum co-
CTOSHWA MyTeM NoA6opa KOHCePBATMBHOM TepanuyW 3a4acTyto bbiBaeT HeloCcTaToOuHO. Ha 0CHOBaHMM OMMCAHUS KIIMHUYECKOTo
HabnAeHMs NPOLEMOHCTPMPOBaHa BO3MOXHOCTb 3DdEKTUBHOIO NPUMEHEHUS TMBKUX MHTEPBaNoB BBeAEHMS HOTYNOTOKCH-
Ha TMNa A y naumeHTa ¢ reHepanmsoBaHHoi auctoHuen DYT-THAPT (DYT6) Ha doHe 0TMeHbl ryDoKoW 3NeKTPOCTUMYNALIAN
rOIOBHOrO M03ra B CBA3U C MHOWLMPOBAHMEM MECTa PacrosiOeHWUs FreHepaTopa UMMYNbCOB. B CBA3M C BBICOKMM pUCKOM
dopMMpoBaHMs aHTUTEN K DOTYNOTOKCKMHY TUNA A mpu MCMONb30BaHUM KOPOTKUX MPOMEXKYTKOB, @ TaKXe Mpu NpUMEHEHUM
BbICOKMX [103, MPeAnoyTeHne bbiio 0TAaHO Npenapaty C A0Ka3aHHOW HU3KOM MMMYHOTEHHOCTbH) — MHKOOOTYNOTOKCHHY A.
NHkoboTynoTokenH A BBogumncs 1 pa3 B Mec B cymmapHoid ao3e 400 ef. B pasnuuHble rpynnbl Mbiwl, (FoioBbl, LWeu, Ty-
NOBMLLA, KOHeYHocTel). Ha MOMeHT nybnuKkauum LMTeNnbHOCTb HabniofeHus cocTaBuna 6 Mec, BbIMOSHEHO 6 MpoLeayp,
cymmapHo BeefaeHo 2400 en. nHKoboTynoToKkcuHa A. Pa3Butnsa 3HaumMblx NobouHbIX 3G PeKToB 0TMeYeHo He bbino. OueH-
Ky 30hhEKTMBHOCTM NPOBELEHHON Tepanuu OCYLLECTBASIM NyTeM nojcyeta 6annoB peMTUHrOBOM LUKanbl AN AUCTOHWM
Bypke—®aHa—MapcaeHa. Mpousowwno cHuxeHne ¢ 34 bannoB (MoKasaTenb Ha MOMEHT MPEKPALLEHUSt HEMPOCTUMYMALNM)
£0 13,5 6annos (cnycta 6 Mec Tepanuu). lpoBefeHHas Tepanus NO3BOUNA NALMEHTY COXPaHUTL ABUraTesbHYH aKTMBHOCTb
B MEPUOL, 0XUaHMS BbINOHEHWS MOBTOPHON FyBOKOW 371EKTPOCTUMYNALMK FOIOBHOMO MO3ra.

KnioueBble cfioBa: BOTYNOTOKCUH TUMa A; reHepann3oBaHHas AUCTOHMS; TMOKWe WHTEpBabl BBEAEHMS; ryb0Kas 3NeKTpoCTyu-
MYNSILMA FOSIOBHOMO MO3ra; AMCTOHUYECKMIA CTATYC; OTMEHA 3IEKTPOCTUMYMALMM; NPEKPALLEHIE INEKTPOCTUMYSLIMN.
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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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KJIWHAHECKME CITYHAN

AKTYAJIbHOCTb

[MyboKas 3NeKTPOCTUMYNALUMA BHYTPEHHEr0 CerMeHTa
bnepHoro Wwapa sensetcs 6e3onacHbIM U 3G HEKTUBHBIM METO-
L0M JIeYEHUs U30/IMPOBaHHOM reHepanm30BaHHOM OVUCTOHUM,
ocobeHHo dopm DYT-TORTA (DYTT) n DYT-THAP1 (DYTé) [1].
Ynyudiuenue fauratenbHbiX GyHKLMIA, OLEHUBAEMOE pa3nmny-
HbIMWU MeToAamu, coctaenseT oT 50 ao 75 %.

MpeKpalleHne CTUMYNALMM BO3MOXKHO B Cilyyae pa3Bu-
TS CnefyloLLMX CUTyaLMi: paspsfiKa reHepaTopa UMMybCoB,
MOBpeXAeHUe UM MHOMLMPOBaHWE CUCTEMBI CTUMYMALMN.
B HacTosiLLee BpeMs NpeanoXeH TEPMUH «CUHAPOM OTMEHbI
rnyboKoi 3NeKTPOCTUMYNALMM TONIOBHOTO MO3ra», KOTOPbIN
MCMONb3yeTCA ANS ONUCaHUS COCTOSHMS, pPa3BMBalOLLErocs
nocne OTMeHbl CTUMYNALMM Y NauMeHTOB ¢ bonesHbio [Map-
KWHCOHA [2]. Mbl cunTaeM, YTO AaHHbI TEPMUH B MOJHOM
Mepe NMPMMEHWUM B TOM YUCIIE U K MaLMEHTaM C reHepanu3o-
BaHHOM IUCTOHUEN.

Pasbpoc pacnpocTpaHeHHOCTU MHGDEKLUMOHHBIX 0CIIOXKHE-
HWI mocne rnyboKoi 3NeKTPOCTUMYNALMM, N0 [LaHHbIM Jin-
TepaTypbl, WKXPOKO BapbupyeTcs. Hanbonee npaepononob-
HbIM MPU3HaHO CYMTaTb NATUMPOLIEHTHYH BCTpeYaeMocTb [3].
TpaaMUMOHHBIM NleYeHneM MHGEKUMIA Npu rNyBOKOM 3neK-
TPOCTUMYNALMW ABNSAETCA CUCTEMHAs aHTMOMOTUKOTepanus
¢ nebpnaMEHTOM paHbl M yaneHNeM UMMIAHTUPOBAHHOM an-
napartypbl. YaaneHue cuctemsl rnyboKoii 3neKTpoCcTUMynaumm
Yy NaUMEHTOB C reHepanu30BaHHOW ANCTOHMEN MOXKET NPUBO-
AVTb K BeKOMMNEHCaLUN COCTOSHUSA U YBENIMYMBAET PUCK pas-
BUTUS KU3HEYTPOKAIOLLEr0 COCTOSHUS — [MCTOHUYECKOrO
cTaTyca (QMCTOHUYECKOrO LITOpMA).

[IIMCTOHMYECKNIA CTAaTyC — OCNOXKHEHWE TeHepanu3o-
BaHHOM (NepBWUYHOM, BTOPUYHONM) AUCTOHMM, NpOSIBNSIOLLE-
€CA YYaLLEHUEM U yTAXENeHWeM (Mo cpaBHeHUIO ¢ HOHOBOVA
AVCTOHWEN) AMCTOHNYECKOr0 MMMepK1He3a Unn nepexofoMm
B HernpepbIBHbIA NPUCTYN 1 pa3BuTUeM bynbbapHbIX 1 gbixa-
TeNbHbIX PacCTPOUCTB, TpebyloLLiee CPOYHOro CTaLMOHApPHOM0
Neyenusd [4]. OcHoBHas 3aaaya Bpaya B Cilyyae NpeKpaLleHuns
CTUMYNAUMM — NoJ60p KOHCEpBATMBHOW Tepanuu 1 onTH-
MW3aLms DOTYNIMHOTEPANWM C LEeMbH HeLoNYLLEHUS AaHHOIO

Tabnuua 1. BFMDRS nocne onepauum

Tom 42, N° 4, 2023

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKOV aKaaemum

0CNOXHeHus. B KauecTBe KOPpeKLMK KOHCepBaTMBHOI Tepa-
MW MOXKET BbITb paccCMOTPeHO 0baBnieHne TpUreKcMpeHu-
gvna wnm bunepuieHa, rabaneHTuHa, KNoHasenama, Tetpa-
BeHasuHa. MpoToKonbl 60TyNMHOTEPaNUK Y TaKWX MALMEHTOB
LOJTKHBI BbITb TaKKe NepPecMOTPeHbI B CTOPOHY YBENUYEHMS
[03bl NpenapaTta W 4acToTbl UHBEKLMIA — (HOpMUPOBaHMS
rMBKMX MHTepBanoB [5].

K coxaneHuto, puck dopMupoBaHus aHTUTen K botyno-
TOKCMHY TUNa A yBenmuuBaeTcs Ha (OHe WUCMOoMb30BaHUS
KOPOTKWX MPOMEKYTKOB, a TaKKe NP1 NPUMEHEHUM BbICOKUX
003 [6]. HerTpanuayiowume aHTMTENa, HampaBJieHHble NPOTUB
HelPOTOKCHUHA, MOTYT B/IUATH Ha (apMaKoOrMYecKyH aKTUB-
HOCTb NpenapaToB W NPUBOAMTL K MOTEPE UX KIMHUYECKO
3QHEKTMBHOCTH, T €. K YaCTUYHOM WAM MOJSIHOW yTpaTe WX
TepaneBTUyeckoro addekTa. Ucxons M3 BbiLLecKa3aHHOrO,
B C/lyyae HeobXo4MMOCTU UCNONb30BaHUs TMOKMX UHTEpBa-
0B M BbICOKMX A03 MPUOPUTET OTHaeTcs npenapary boty-
JIOTOKCKHA C HU3KOW MMMYHOMEHHOCTBI0 — WHKOBOTYNOTOK-
cuHy A. Huskas MMMyHoreHHoCTb npenapaTta obycnoBneHa
OTCYTCTBMEM B €r0 COCTaBe KOMMeKCcoobpasyowmx 6enKos,
KOTOpble B OCHOBHOM W AIBNSIOTCS NPUYMHON Pa3BUTUS AaH-
HOro npouecca.

KNTMHWUYECKWK CNYYANA

MyumHa, 31 rog, B TeueHue 10 net ctpagaet DYT-THAPT,
6 net Ha3aj BbINOSHEHA MybOKas INEKTPOCTUMYNIALMS BHY-
TPeHHero cerMeHTa bnefHoro Lwapa B CBA3M C He[OCTaTou-
HbIM 3(Q(hEKTOM OT NPOBOAMMON KOHCEPBATUBHOW Tepanuu
u boTynuHoTepanuu. [eHepaTop MMMNYNbLCOB Db pasMeLLeH
B JIEBOW NOAK/IOYMYHOM obnacTu. locne npoBeaeHus rny-
DOKOIA 3NEKTPOCTUMYNALMM OTMEYaNach BbIPaXKEHHas Moso-
UTENbHAA OMHAMUKA, AONOJHUTENIBHO NPOLOSIKAN nony-
yaTb K/oHa3enaM 1 Mr B CyTKM M 6OTYNMHOTEpPanMI0 MbILuL
nmua u wemn 3 pasa B roa (MHkobotynotokemH A 300 ep.
Ha ofHy npouenypy). lNocne onepaunu cymMmapHblii 6ann
PENTUHIOBOM LKasbl Ans AucToHun bypre—PaHa—MapcaeHa
(Burke—Fahn—Marsden dystonia rating scale, BFMDRS) co-
ctasnan 10 bannos (tabn. 1).

Pacnpenenenve MpoBoumpytowwmin dhakTop | TaxkecTb (akTopa | 3HaunmocTb | Bannel
[nasa 2 2 0,5 2
Port 2 1 0,5 1
Peys, rnotaHue 1 2 1 2
LWesn 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 10

DA https://doiorg/ 1017816/ rmmar595878
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Ta6nuua 2. BFMDRS nocne npekpalleHus CTUMynsLumu
Pacnpepenenune MpoBoumpytoLmii pakTop | TskecTb akTopa | 3HaunMocTb 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
JleBas pyka 0 0 1 0
Tynosuue 2 3 1 6
lpaBas Hora 2 3 1 6
JleBas Hora 0 0 1 0
Cymma 34

Ta6nuua 3. MpoToKon BBEAEHUS MHKOOOTYNOTOKCMHA A

[\ TSTITIITY] [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

CnycTs 6 net nocsie onepaLymm y NaumeHTa pasBuioch UH-
(uuMpoBaHWe MecTa pacrosioXeHUs reHepaTopa UMMNysbCOB
(neBast NoAKMOYMYHAA 00nacTb) C OPMUPOBAHMEM CBHLLA,
cucteMa cTUMynaumMM bbina ymanewa. Cnycts cyTku nocne
MPEeKPaLLEeHNs CTUMYNALMM Y NaLmMeHTa BbiNo 0TMEYEHO yXy .-
LUEHME COCTOSHUS B BMAE HapacTaHWs TAMECTU OUCTOHWM.
CymMapHblii 6ann no wkane BFMDRS coctasun 34 (tabn. 2).

lpoBeaeHa KoppeKUms KOHCepBaTUBHOI Tepaniu, fobas-
neH bunepuaeH B fo3e 8 Mr/cyT, yBennuuTb 103y KIOHa3ena-
Ma He YAanoch B CBA3M C Pa3BUTMEM [HEBHOW COHMBOCTU.
MpennpuHATbIE Mepbl HE Aanu MOMOXUTENbHOro addekTa,
B CBAI3M C YeM Obl0 NPUHATO peLLeHne 06 MHTEHCUUKaLMK
boTynuHoTepanuu. lNepsas npouenypa 60TynMHOTEpPaNMU Bbl-
MOJIHEHA B MbILLILbI FOJI0BbI U LLEW KaK 00/1acTb, MPUHOCALLYH

DAl https://doiorg/ 1017816/ rmmar595878

HanbonbLUylo MHBanNMAM3aumio. Bropas npoueaypa BbINosHe-
Ha cnycTs 1 Mec B MbILLLbI TYNIOBWLLLA M NPaBbIX KOHEYHOCTEM.
MpoToKon pacnpefeneHns MHKOHOTYNOTOKCMHA A B MbllLLax
npeactaeneH B Tabn. 3. Wcnonb3oBanack Y3W-HaBuraums
UHBEKLMIA.

[InutenbHocTb 3 deKTa 0T NpoBeAeHHON BOTyNMHOTEpa-
MWK cocTaBnsnia 2 Mec ANs Kaxaoi 0bnactu, B CBA3U C YeM
ObINIo NPUHATO PeLLEeHNe 0 eXXeMeCAYHOM BBeLLEHUM BOTyno-
TOKCWHA B NpefCTaB/eHHbIe PYNMbl MbILLL, C UX YepesoBa-
HWEM U MOBTOPEHMEM LIMKIIOB A0 MOMEHTA BOCCTaHOB/IEHMS
rnyboKoli 3NeKTPOCTUMYNIALMM FOJIOBHOIO MO3ra.

Ha MoMeHT nybnnkaumm anvtenbHocTb HabnoaeHus co-
cTaBuna 6 Mec, BbINOSHEHO 6 npoueayp (Mo 3 npouenypsl
B ABe 00nacTu), cyMmmapHo BBeaeHo 2400 en. MHKObOTYNO-
ToKcuHa A. Ha doHe Tepanuu ymanocb A0CTUYb MOSOMM-
TeNbHO AnHaMuKy, 6ann no wkane BFMDRS coctasun 13,5
(tabn. 4). MaumneHT oXMAaeT NPOBEAEHUS NOBTOPHOM ry6o-
KO¥ 31eKTPOCTUMYNALMM FOJTIOBHOMO MO3ra.

3AKJTOYEHUE

MpekpalleHne rnyboKon 3MEeKTPOCTUMYNALMM BHYTPEH-
Hero cerMeHTa 6M1efiHOr0 Lapa y NMauMeHTOB C reHepanu-
30BaHHOI (HOpMON AUCTOHUW MPUBOAMT K Pe3KOMY Hapac-
TaHUIO TSXKECTU COCTOSIHUS CO 3HAYUTENBHBIM YBENNYEHNEM
pUCKa Pa3BUTUS MOTEHLMANBHO XWU3HEYrpoXKatoLLel cuTya-
UMM — JMCTOHUYECKOro CTaTyca. B oTimume oT paspsaaku
reHepaTopa, B C/lyyae 0TMeHbl 3NIEKTPOCTUMYMIALMM MO NpU-
YMHE MHEKLMOHHBIX OCIIOXKHEHHIA ee BO30OHOBIIEHME MOXKET
BbITb OT/IOXKEHO Ha ANMTENbHBINA CPOK. KoppeKumm cocTosHus
nyTeM nopbopa KoHCepBaTUBHOI Tepanuu 3adacTyio bbiBa-
eT HeflocTaTouHo. lpeacTaBneHHoe HabmoAeHWe NoKasaro,
4YTO NPUMeHeHWe BOTYIMHOTEPANUM C UCMOJIb30BAHUEM nep-
COHa/IM3MPOBAHHbIX CXEM W MHAMBUAYANbHBIX TUOKUX MHTEp-
BasioB MeXJy BBEAEHMAMU MO3BONSET YNYULINTb KayecTBo
KM3HU MaLMEHTOB C reHepasM30BaHHbIMU hopMaMu auc-
TOHWUM C CUHAPOMOM OTMeHbI TJyBOKOM 3EKTPOCTUMYNALMM
W CHU3UTb PUCK Pa3BUTUSA AMCTOHMYECKOrO CTaTyca. [aHHblii
BONpoC TpebyeT AaNbHEMLIEr0 U3YYeHus.
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Tabnuua 4. BFMDRS nocne npekpalleHns CTUMynsALMM Ha GoHe KoppeKLmmW Tepanum

Pacnpenenenve MpoBouupytowwmin hakTop | TaxecTb akTopa | 3HaunMocTb Banne
[nasa 2 2 0,5 2
Pot 2 1 0,5 1,5
Peyb, rnotanue 2 2 1 4
LLes 2 2 0,5 2
lpaBas pyka 1 1 1 1
JleBas pyka 0 0 1 0
Tynosuwie 1 1 1 1
MpaBas Hora 1 1 1 1
JleBas Hora 0 0 1 0
Cymma 13,5

NOMO/IHUTENIbHAA UHOOPMALUA

UcTounuk duHaHcmpoBaHus. OuHaHcMpoBaHWe faHHoi pabo-
Tbl HE MPOBOAMIOC.

KoHbnukT uHTepecoB. ABTOpbl [EKNapupyloT oTCyTCTBUE
ABHBIX M MOTEHUMANbHBIX KOHGJMKTOB MHTEPECOB, CBSA3AHHBIX
C nybnnKaLmeli HacTosLLel CTaTby.

CMUCOK JIUTEPATYPbI

1. Tamanes AA, Tomckun AA, Topaybexas AA, v ap. 3ddeKTvis-
HOCTb [IBYCTOPOHHEW 3IEKTPOCTUMYNISILMM BHYTPEHHErO CerMeHTa
bnefHoro Lapa B SIeYeHWM CerMeHTapHO 1 reHepann3oBaHHoi GopM
aucToHmmn // MeamupnHekmin andasmr. 2017.T. 1, N2 2. C. 47-55.

2. Grimaldi S., Eusebio A, Carron R, et al. Deep Brain Stimulation-With-
drawal Syndrome in Parkinson’s Disease: Risk Factors and Pathophysi-
ological Hypotheses of a Life-Threatening Emergency // Neuromodula-
tion. 2023. Vol. 26, No. 2. P. 424—434. DOI: 10.1016/j.neurom.2022.09.008
3. Bernstein J.E, Kashyap S., Ray K., Ananda A. Infections in Deep
Brain Stimulator Surgery // Cureus. 2019. Vol. 11, No. 8. P. e5440.
DOI: 10.7759/cureus.5440

REFERENCES

1. Gamaleya AA, Tomsky AA, Poddubskaya AA, et al. Efficacy of bilater-
al pallidal deep brain stimulation in treatment of patients with segmental
and generalized dystonia. Medical alphabet. 2017;1(2):47-55. (In Russ.)
2. Grimaldi S, Eusebio A, Carron R, et al. Deep Brain Stimulation-
Withdrawal Syndrome in Parkinson’s Disease: Risk Factors and Patho-
physiological Hypotheses of a Life-Threatening Emergency. Neuro-
modulation. 2023;26(2):424-434. DOI: 10.1016/j.neurom.2022.09.008
3. Bernstein JE, Kashyap S, Ray K, Ananda A. Infections in
Deep Brain Stimulator Surgery. Cureus. 2019;11(8):e5440.
DOI: 10.7759/cureus.5440

DA https://doiorg/ 1017816/ rmmar595878

3JTnyeckas akcnepTnsa. HacTosilas cTaThs He COAEPHMUT Ka-
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Hoponatum: KAMHUKA, AUMArHOCTUKA, NleveHue.

OnucaHue KnMHUYecKoro cnyyasn

A.P. bynartos, W.B. JIuteuHenko, H.B. Lbiran, C.H. bapaakos, A.A. bonkosa,
T.A. KonecHuk, J1.C. OHuweHKo

BoeHHo-MeauunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

Lienb. OueHKa 3HaUMMOCTV 1 BO3MOXKHOCTEN J1TabopaTOpHO-MHCTPYMEHTabHbIX METOL,0B AMArHOCTUKM B YCTaHOBNIEHUW Aua-
rHo3a 1 nogbopa TapreTHol Tepanuy y MaLMEeHTOB C HOZOMNATUAMM.

Matepuanbl u MeToapl. CUCTEMHBIN aHanNM3 LaHHbIX 3apyDeKHONM 1 0TeYECTBEHHOW ITEPATYpbl C MPUBEAEHUEM KIIMHUYE-
CKOro cryyas.

Pe3ynbtartbl. [TonivHeBponaTm KnaccuuUUMpYOTCA Kak AeMUENMHU3MPYIOLLME UM aKCOHabHbIE HA OCHOBE 3NeKTpodu3no-
nornyeckux uccneposanuini. OnHako, B 2015 T., KpOMe aKCOHaMbHBLIX M AEMUENTMHU3MPYIOLLMX HeBpomaTui, bbino npeano-
JKEHO BbILENATb OTAENbHYI0 NaTodM3noNornyecKyto rpynny — Hoponatiu. flatoreHe3 HOZONATMI MOXKET OT/INYATLCA B 3a-
BMCMMOCTM OT TUMa BOB/EYEHHBIX B MPOLECC MOHHBIX KaHanoB, HO BCerfa MpUBOAMT K yTpaTe BO30byAuMOCTM MeMbpaHbl
aKCOHa, B HoAanbHOW 0bnacT MeMbpaHa CTaHOBMTCA HEBO30yAMMON. [118 TaKMX HEBPOMATWUM XapaKTepHbl TPAH3UTOPHbIE
BnoKM NpoBefeHNs ¢ NoCNeayoLLMM Pa3BUTUEM aKCOHaMbHOM AereHepaumm. TUMMYHBIMU NpUMEpPaMK HOLOMATUI CYMTaKTCA
0CTpasi MOTOPHas aKCOHanbHas HEBPONATUS, a TaKKe MyNbTUdOKanbHasa MoTopHas HeBponaTus. CoBpeMeHHoe naTodusuo-
JIOTMYECKOE MOHUMaHWe CrieLmann3npoBaHHbIX Y310BbIX 0bnacTeii (NepexBatoB PaHBbE) W CBA3AHHBIX C HUMW aKCoruab-
Hbix beniKoB pacteT. BoigBuraiotcs runoTessl 06 Ux posiv B naToreHese MMMyHOOMOCPEA0BAHHOM aTaku Ha nepudepuyeckui
MWENTMHM3MPOBaHHBIN aKCoH. B nocnesiHee Bpems bbinm BbiSBNEHbI B BBICOKMX TUTPaX aHTUTENA, HanpaBneHHble NpOTUB pAaaa
KJTIOYEBbIX MONEKYJT afire3nn Kak npu oCTpbIX, TaK U MPX XPOHUYECKUX BOCMANMUTENbHBIX HeBponatusax. [aHHble daKTbl A0-
NOJHUAMW pasnuunsa B AnddepeHLManbHON AMarHOCTUKE MEX[Y aKCOHANbHBIMU U LEMUENIMHU3UPYHOLLMMK NepudepUyecku-
MU HEBPOMATMAMU. YCKOPEHHO pa3pabaTbiBaloTcs HOBbIE CXeMbI KiaccubuKaLmv 3aboneBaHuid, 0CHOBaHHbIE Ha CEpOno3u-
TMBHOCTM, YNY4LIEHHOW 3NEKTPOGU3MONOTMIECKON 1 YNbTPa3BYKOBOW KNaccuduKaLmMmM 1 MAeHTUGUKaLMM NpeLnosiaraeMblx
OCHOBHBIX MaTONOMMYECKNX MULLEHEN N MeXaHU3MOB.

3akuioyeHme. Ha HalleM KIIMHWUYECKOM NpyUMepe Mbl NPOLEMOHCTPUPOBAM BO3MOXKHOCTY JTabopaTopHO-MHCTPYMEHTalIbHbIX
MEeTO[L0B IMarHOCTMKM B YCTAHOBNEHWUM IMarHo3a y nauveHTa ¢ 0AHoH 13 GopM HoaonaTuii — MynbTUhOKaNbHOW MOTOPHOM
HeBponaTUu.

KnioueBble cnoBa: HofonaTtuu; napaHogonatuu; nepexsat PanBbe; Y3U Hepsos; IHMI; NF155; NF184.
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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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KJIWHAHECKME CITYHAN

AKTYAJIbHOCTb

MonuHeBponati nepudepuyecKon HepBHOW CUCTEMbI
TPaAMLMOHHO KNaccubULMpYIOTCA KaK [eMUeNHU3UPYIo-
LUMe WM aKCOHaNbHble Ha OCHOBE 3NeKTpodu3nonoruye-
CKUX uccnepoBaHnid. OpHako B 2015 r. KpOMe aKCOHasbHbIX
W LAEeMUESIMHU3MPYIOLMX HEBPONaTWUiA BbiNo NpenJioXeHo
BbIAENATb OTAENbHYK NaTopu3nNoNoruyeckyto rpynny —
Hogonatun. VX naToreHes MOMeT OT/IMYATbCA B 3aBUCK-
MOCTM OT TMMa BOB/EYEHHBIX B MPOLIECC MOHHBIX KaHasos,
HO Bcerga MpuBOAMT K yTpaTe B03byaMMoCTM MeMbpaHbi
aKCOHa, B HOAanbHOM obnactv MeMbpaHa CTaHOBUTCA He-
B030yanMoid. [lns Takux HeBpONaTM XapaKTepHbl TPaH3W-
TOpHble 6MI0KM NpoBeAeHWSt C MOCNEAYHLMM pa3BUTUEM
aKCOHanbHOW [JereHepaumn. TUNUYHBIMWA NpUMEpPaMU Ho-
AONaTUA CYMTalOTCA OCTpas MOTOPHAaA aKCOHasbHas He-
Bponatua (OMAH), a Takxke MynbTUdOKanbHas MoTOpHas
HeBponatus (MMH).

MATEPUAJIbl U METOAbI

CucTeMHbIN aHanmM3 faHHbIX 3apybexHON U 0TeYecTBEH-
HOM NIUTEpaTypbl.

MpencraeneH cnyyaii: nauuent K., 32 roga. Obpatuncs
¢ xanobamu Ha cnabocTb B JIEBOW HUMHEN KOHEYHOCTH, MO-
XyZLaHue nesoii ronenu. Mo ero cnosam, boneet ¢ 23 ner,
Habnopanca ambynaTopHo y HeBposiora no MecTy JKuTenb-
CTBa C [MArHO30M «XpOHWYecKas BepTebporeHHas pagu-
Kynonatua L5, S1 cnesa». B cBA3u ¢ nporpeccupoBaHnem
MbILLIEYHOM cnabocTi B NIEBOM CTOME U MOXYLAHUEM NIeBOM
rosieHn 0bpaTunca 3a MeLUUMHCKON MOMOLLBIO B YaCTHYH
KnmHuky 01.06.2018 r., 66K BbINOHEHbI 3NIEKTPOHENPO-
muorpadms (3HMT), ynbtpassykosoe uccnegosanue (Y3W)
HEpPBOB HOI, YCTaHOBJIEHA HEWPOHONATUS MOTOHENPOHOB
nepeaHux poroB Ha ypoBHe L4-ST1 cnesa. 29.11.2019 r.
CaMoCTOATENIbHO  00paTUNCA B KIMHWUKY  HEPBHbIX
bonesHen.

04.12.2019 r. naumeHTy Bbin BbLINOSHEH aHanM3 KPOBM
Ha pa3BepHyToe 00cnefoBaHWe npu nonuHeBpuTax (CKpu-
HWHI NapanpoTenHa, aHanu3 Ha YpoBEHb aHTUHYKIIEApHOro
dakTtopa (AH®), aHanu3 Ha aHTUTeNa K uMTOMnias3Me Heli-
Tpodunos (AHLA), aHanu3 Ha aHTU-3HA/ENA n aHTU-GM1,
GM2, GM3, GD1a, GD1b, GQlb, GT1b knacca IgG/IgM),
B KOTOPOM BbISIBUM aHTUTENa K aHTM-GM1 1 3HMTI. B no-
CnefiHeM uccnefoBaHumM Bbinu 06HapyKeHbl MPU3HaKK py-
Boro aKcoHanbHOro MOPaXeHUsi MOTOPHBIX BOJIOKOH JIEBOrO
ManobepLoBOro HepBa M YMEPEHHOr0 aKCOHaNbHOMo Mo-
paXKeHUs MOTOPHBIX BOJIOKOH feBoro 6onbluebepuoBoro
HepBa. [pu 3HMI npaBoro 6onbluebepLoBoro HepBa Bbl-
SIBNEHbl MPU3HAKKM 04aroBOr0 MopaxeHus ¢ (opMMpoBa-
HveM bnioka nposefeHns M-gonHbl I ctenenu (71 %) ¢ m.
Abductor hallucis dex.

Ncxops 3 HeobpaTMoCcT NaTonornyeckux U3MeHeHMN,
HeobXoMMO NOAYEPKHYTb BaXHOCTb pPaHHEe! OMarHoCTUKM
1 Tepanum NoLoBHbIX NATONOMMN.

Tom 42, N° 4, 2023
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Puc. 1. Cpyktypa nepexsatoB PaHBbe (y310BbIX nepexsatos) [2]

PE3YJIbTATbI U OBCYXAEHUA

Mpu aHanu3e nuTepatypbl ObINO NPOAEMOHCTPUPOBAHO,
YTo ANS XapaKTepUCTUKM HojonaTuii 6onbluoe 3HayeHue
MMeeT pacrnosioxeHne 6efKoB, COeMHSIOLLNX MUENMHOBYIO
000/104Ky C aKCOHOM, W MOHHBIX KaHanos [1], 4To HarnsaHo
noKasaHo Ha puc. 1.

B MMenuHM3MpoBaHHbLIX HEPBHbLIX BOJIOKHAX BbIAENAKT
HECKOJIbKO TUCTONOMMYeckux obnactei: HopanbHylo (nepe-
xBaT PaHBbe), napaHofanbHyW, HOKCTanapaHoAanbHyHo
U WHTepHomanbHyto [3]. B HoganbHOM obnacTu akconeMMa
KOHTaKTMpYET C BHEKJIETOYHOM MAKOCTbIO, B MapaHofasb-
HOW — MMESIMHOBbIE «BbLIPOCTbI» MOAXOAAT K aKCOHY, 00-
pa3ys TaK Ha3blBaeMble NMapaHofalbHble aKCO-rnanbHble
COEAMHEHUS, @ MHTEPHOAANbHas 0bnacTb aKcoHa MOKpbLITa
KOMMaKTHbIM MUENIMHOM. AKCONIeMMa MMeET BbICOKOYNopsi-
L0YEHHYH0 MOJIEKYNSIPHYI0 CTPYKTYPY, NEPEUMCIIEHHbIE BbILLe
061acTv oTMYaoTCA BULAMM MPUCYTCTBYHOLIMX B HUX MOH-
HbIX KaHasoB U NJIOTHOCTBIO UX pacnpeenequs [2].

MepexsaT PaHBbe MMeET BLICOKYH MAOTHOCTb BOSbTaX-
3aBucuMbIX Na*-Kananos (1000-2000/MKM?) 1 MeasieHHbIX
K*-kaHanoB. HoganbHble Na*-KaHanbl MPUKPEneHs! K Cnex-
TPUHY, HaXOAALLEMYCA B aKCOHE, U K TIMOMELMHY MUKPO-
BOPCMHOK LLUBAHHOBCKOM KIETKM Yepe3 HerpodacumH-186 [1].

lOkcTanapaHoaanbHas 0bnacTb COLEpKUT BOMbTaX-3a-
BuCMMble BbicTpble K*-KaHanbl. TakKe cuMTaetcs, YTo B 3TOM
obnactn Haxoputcs Na'/K*-Hacoc. HOkctanapaHopanbHble
K*-kaHanbl 3akpenneHbl Caspr-2 (KOHTaKTMH-accoUMMpoBaH-
Hblii BenoK 2) u nepexodHbIM rukonpotenHoM-1 (TAG-1) [1].
WHTepHopanbHas 30Ha WMMeeT Haubonbliee 4uchno
Na*-kaHanoB, a Takke ObICTpble U MefJieHHble K'-KaHanbl,
0[JHaKO WX MIOTHOCTb OTHOCUTENBHO HEBEJWKA.

B mapaHopanbHoi 0bmacTu He pacnonaraloTcsi MOHHble
KaHarbl, Ho bnarofaps NioTHOW CBA3W aKCOHANbHOTO KOH-
TaKTUH-accouumpoBanHoro benka 1 Caspr-1 ¢ Helpodacum-
HOM-155 napaHofanbHbIX MUENMHOBLIX METESlb U KOHTaKTYy
¢ NF155 obpa3yrotcs akco-rnmanbHble CoeIMHEHNS, KOTOpble
oTaenstoT y3noBble Na*-KaHanbl 0T CMEXHBIX OKCTOMNapaHo-
AanbHblx K*-kaHanos [1]

HeBponaTuu, npu KoTopbIx nopaxattcs 6enku Hoganb-
HOM U NapaHofanbHOM 30HbI, UMEIOT Pas3fnyHble KIMHUKO-
nabopatopHble NPosBEHNS, ONpefieneHne KOTopbIX MOMOra-
€T NP1 NOCTaHOBKE OKOHYATENIbHOM0 iUarHo3a v HasHaueHuu
Hanbonee 3 dEKTUBHOrO 3TMOTPONHOIO NieYeHuUs (Tabnuua).

CrpykTypa nepexsata 1 o]
PaHsbe o6nactb

obnacte obnactb
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Tabnuua. KnuHuko-nabopatopHas xapaKTepucTKa HOLoNaTuiA M NapaHo4onaTui
lapaHoponatum
Oesku nepexearta nopKiacc
PaBbe anTvTen nposiBneHne XapaKTepucTuKa NleyeHue
XBIMN ¢ Hayanom B bonee MosI0A0M
Bo3pacTe
« OcobeHHO NOBLILLIEHHBIN YPOBEHD Mnasmacdepes (78 %),
«[epeKpecTHble» CUHA- benka B NMKBOpe puTyKCcuMab (75 %),
CN155 0G4 poMbl (MuenmuT + OBAMN, ¢ [McTanbHblid, MOTOPHbIN Npeobnaga-  ctepomabl (56 %) u BHY-
g CTBOJIOBOV 3HUeDanuT + oL TpUBEHHOE BBEZEHME
0BAM), OBAM, XBAM  « Atakcus u Tpemop MMMYHOT100yIMHOB
» XopoLuWii OTBET Ha PUTYKCUMaD, (32 %) [5-7]
0[JHaKO N0X0W Ha BHYTPUBEHHOE
BBE[leHWe UMMYHOrN06yNUHOB [4]
« [loxunon Bo3pact
« ArpeccvBHOE Hayano 3aboneBaHus BHYTPMBEHHOE BBEJIEHUE
« [lpecbnagatoLLmii MOTOPHbI MMMyHornobynnHoB
CNTN IgG, 1gG3c OBAM, XBAM (2]  PaHHsAs noTeps aKCoHOB (21 %), ctepomapbl (72 %)
 Cnabas peakumsi Ha BHYTPMBEHHOE [5, 6]
BBE[leHWe UMMYHOrN00YNMHOB [4]
NMeeT cxoaHble XapaKTepUCTUKM
CASPR] IgG4, IgG3 XBAN [2] ¢ NF155/CNTN1 un cneumd)mqecmv
accoLmMMpyeTcs ¢ HeBpOMaTUYecKoi
oonbio [4, 5]
laHrnmo3unapl CM® (6Q1b, GT1a) OLip nl-tlaigl:nge XAOH;:L;J?/I[;ITT::IMHT: J111ent4pee$|_e
®CIB (GT1a, GQ1b) -
1 bnaronpusTHbIA ucxopq, [4]
Hoponatum
benku nepexsara nofKiacc
PaHBbe aHTYTen nposiBneHne XapaKTepUCTMKa NneyeHune
XopoLumii oTBET
KaK Ha cTepoumapl,
NF140 [8] IgG4, IgG3b XBAI [9] TaK W Ha BHYTpPUBEHHOE
BBEJEHWNE UMMYHOI00Y-
nnHoB [8]
XopoLumii otBeT
. KaK Ha cTepoumabl,
NF186 lgG4, Ig63b OMAH, 0B, XBAr, NF186 v aHTMTENa K rMMOMeanHY 0OHa TaK M Ha BHYTPMBEHHOE
MMH pyxuBatoTCs y naumeHToB ¢ MMH [4]
BBE[leHMEe UMMYHOTN0bY-
NHoB [8]
NF186 v aHTuTENa K rNMOoMeanHy 0bHa-
oM OBAM, MMH pymBatoTcs y naumeHToB ¢ MMH [4]
OMAH (GM1a/b, GD1a,
GalNac-GD1a) OMCAH
(GM1, GM1b, GD1a)
FaHEO3M b laM. 1aG MMH (IgM GM1) AnT-GM1 cBsizaH ¢ OMAH (IgG) 1 MMH
A g™ g cuuapom CANOMAD / (IgM) [4]
CEHCOpHan aTaKcus
(GD1b u/wnm ppyrve

raHrano3uabl) [4]

pumeyarue. CMO® — cunppom Munnepa—Ouiepa; XBLI — xpoHuyeckas BOCManuTesbHas [EMUENMHU3MPYIOLLAS MOSIMHEBPONATHS;
OBAI — ocTpas BocnanuTesbHas AeMUenuHu3upytoLias nonamHesponatus; OMCAH — ocTpas MOTOpHO-CEHCOpHas aKCOHanbHas HeMpo-
natus; OLB ¢CI'b — dapuHro-LepsuKo-bpaxuansHas dopma cuuapoMa MiteHa—-bappe; cuHapom CANOMAD (xpoHuuecKas aTakTuuecKas
HeBponarus, odTansMonnerusi, M-npoTeunH, Xono0BbIe arrlTUHWHBI U aHTUTENa K AUCUANoCuIly).
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B cBoeM nccnenosanum Kerasnoudis A. et al. (2016) npo-
CMEKTUBHO OLieHUBanN npuMeHeHne «[lpoToKona ynbTpassy-
KoBOro uccnegoanusa Hesponatum — PUEN» ansa andde-
peHUManbHOM AWarHoCTMKKM Haubonee pacnpoCTpaHeHHbIX
XPOHUYECKMX MMMYHOOMOCPeLoBaHHbIX Hesponatui [10].
MpobnemMa 06BLEKTUBHOTO OMMCaHWUA MATONMOrMYECKOro Co-
CTOSHUS NepudepUYecKUX HEPBOB B MOCNELHUE oAbl Bbl-
ABUN0 NOTPEOHOCTb B CO3[1aHWM NPOTOKOJI0B, CNOCOBHBIX KO-
JIMYeCTBEHHO OLeHMBaTh HabnoaeHus cneuranucTos. Takoi
noAxop, A0JKeEH NOMOYb B UHTEPNPETaLMM M CONOCTaBNIEHUN
AaHHbIX Y3W ¢ KNMHMYeckuM AuarHosoM. B cBasm ¢ atum
B MPOTOKOJ1 Obiia BBeAeHa cxeMa oueHku Y3U (Bochum ul-
trasound score — BUS), KoTopast MoKeT noMoyb B andde-
peHumManbHon auarHoctuke nogoctpon XBAIM ot OBAM [10].

OueHKa Mo NpeAnoXeHHOMY anropuTMy MpoM3BoAMNIach
Y NaLMEHTOB C KIIMHUYECKUMMW W 3MIEKTPO(U3NONOrUHECKUMM
MPU3HaKaM1 CUMMETPUYHON M aCUMMETPUYHOW AeMUENMHM-
3VPYIOLLIEN WM aKCOHabHOM NosinHeBponaTum. OLeHKa CXeMbl
MpoBOAMNach Ha 4 uccnepyeMbix rpynnax, BO Bpems Nepeoro
3Tana Bo BCeX rpynmnax CyMMapHbli 6ann no wkane BUS cocras-
nan = 2, yto cnocobctBoBano cneunduyeckon auddepeHuma-
v XBJ[ oT Apyrix XpOHUUECKUX ayTOMMMYHHbIX HEBPOMATUIA.

[laHHasa cucteMa nopcyeta 6annos MMeeT 3 OCHOBHBIX
JTana.

MepBbliii 3Tan: Mo MPeLJIOXKEHHOMY anropuTMy MpoU3BO-
AVUTCS OLEHKa: a) CMeLUaHHbIX HEpBOB (FIOKTEBOW U ny4eBoM)
W YyBCTBUTESILHOTO (CypabHbIN, MKPOHOXKHBIV HepB); 6) NpoKcu-
MasbHbIX (Mpefnieybe) U AUCTaNbHbIX aHAaTOMUYECKUX Y4aCcTKOB

BUS > 2 banna

BeposTHbIn gnarto3 XBLI,I'I)

OueHka no wkanam BUS
) lokTeBoli HepB B KaHane [MioHa
) TlokTeBOI HepB B BEPXHEM YacTh pyKu
) JlokTeBoli HepB B cvpasnbHon bopo3ae
)

1
2
3
4) VIKpOHOXHBIN HepB

BUS < 2 6annos Ouenka MMNC

1) CpeanHHOro HepBa Ha npeaneYbe
2) JloKTeBOI HepB Ha Npean/eybe

3) bonbLuebepLioBLIit HepB Ha YpoBHE

JIOLbIKKK

Ecnu nccnenyemble HepBbl
He UMeloT NaTonorum

Tom 42, N° 4, 2023

Ecnn nccnepnyemble HepBbl
He UMEKT natonoruu

V138ecTua Poccuiickonm
BOEHHO-Me/LIHCKOM aKaaemm

(kaHan Miona) y naumenTos ¢ XBA[. Takum 06pasom, natono-
ryecKme M3MeHeHs NOKa3bIBaloT HEOAHOPOAHYH MyNbTUO-
KanbHyl0 AeMUEeNIMHU3aLMI0 KaK B ABUraTesibHbiX (IOKTEBbIX,
NyyeBbIX), TaK U B YyBCTBUTENBHBIX HEPBAX, YTO XapaKTepHO
onda naumexTos ¢ XBA[.

BTopoii aTan: obHapy»eH1e NaTonorMyecknx U3MeHeHUM
nnowaau nonepeyHoro cevenus (MMNC) B obnactu npeanne-
Ubsl B CPEAMHHOM U JIOKTEBOM HepBaXx, a TaKKe B HosbLue-
0epLoBOM HepBe MOXET ObiTb CNELMOUYHBIM AN MyNbTU-
(oKanbHoN MoTopHoii HeponaTum (MMH).

WNHTepecHo, YTo YyBCTBUTENBHOCTb M CNIELM(UYHOCTL OCTa-
I0TCS B,OCTATOYHO BBICOKMMM B CITyHasiX € TUMMYHBIMM (acuM-
METPUYHBIMM) U aTUMUYHBIMU (CUIMMETPUYHBIMM) heHoTUMaMK
MMH, nokasbiBas, 4to «[lpotokon Y3U HepBoB» MOXET bbiTb
Mone3HbIM [0MOJHEHUEM K KITMHUYECKOW OLIEHKE MaLveHToB
¢ MMH [10]. C pgpyroi CTOpOHbI, CXxeMa NpOLEMOHCTPUPOBa-
na CTo/Ib e BbICOKME YYBCTBUTENTBHOCTb U CMELMBUYHOCTD
npu 06HapyeHUN TUMUYHBIX (ACUMMETPUYHBIX) WU aTUMUYHBIX
(CMMMETPUYHBIX) CrlyyaeB MynbTUQOKaNbHOM MPUOOpPeTeH-
HOM JeMUENMHU3MPYIOLLEN CEHCOMOTOPHOM HeBponaTuM Wi
cuHapoma Jlbtonca—CamHepa (MADSAM) Bo Bpemsi TpeTbero
atana. Pe3ynbTathl cBuaetenscTBytoT, 4to MADSAM moxet
XapaKTepu30BaTbCA Ha/MYMEM MATONOTMYECKUX U3MEHEHMIA
MMNC B aHaTOMWUYECKWX MeCTax, TUMWYHBIX AN CAABMEHMS
HepBa (3anACTHbIN KaHan, KybuTanbHbIN KaHan).

CornacHo NpoToKoJTy, y MaLMeHTOB NOC/e TPeTbero arana
BO3pacTaeT BEpPOATHOCTb JMArHOCTMPOBAHUS BaCKynUTa i
napanpoTemHeMumn (puc. 2). 3Ta MaTonorus No-npexHeMy

Ecnu xoTb 0aunH u3 HepBoB
UMeeT naTonoru

BeposTHbii gnarHo3 MMH )

Ecam xoTb 0amnH U3 HEpPBOB
MMeeT naTosiorut

BeposTHbIl anarHo3
cuHapoM Jlbtonca—-CamHepa

Ouenka NNC
1) CpepHHoro HepBa Ha npef-
nneyse
2) JlokTeBoi Heps

BepoATHbLI# AuarHos
1) BackynmTbl
2) MNapanpotenHemms

Puc. 2. bnok-cxeMa npoToKona YibTpa3ByKOBOr0 UcCiefoBaHus npu HeBponatusx [5]. BUS — Bochum ultrasound score; MMNC — nno-

wanb nonepevyHoro cedyeHna
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0CTaeTCA AMarHo3oM uckuitodeHus. o pesynbrataM uccnepo-
BaHWW M3BECTHO, YTO BaCKYNUThLI U MapanpoTeMHEMMS Yalle
BCEro AEeMOHCTPUPYIOT pa3HoobpasHble 1 Hecneuuduyeckue
nattepHbl uaMeHeHui MMNC npu Y3 HepBos.

OpHaKo u3MeHeHus, BbisiBReHHbIe npy Y3W HeBpanbHbIX
CTPYKTYp, HEOOXOAMMO OLieHMBaTb B COBOKYMHOCTM C pe-
3ynbTatamMu pyrux obcnefoBaHW AN UCKIOYEHUS TaKUX
3aboneBaHui, KaK LEeMUENMHU3NPYIOLLME HACNeCTBEHHbIE
MOTOpPHO-CeHcopHble Hesponatu (HMCH), napanpoteuHe-
Mudeckne Hesponatun, POEMS-cuHgpoM, funabetnuyeckas
PaAMKYNOMNIEeKcoNnaTus, aMUoMaHas NoNMHeBponaTus, He-
Bpanruyeckas aMmoTpodus, NienposHas HeBpoMNaTus, Henpo-
(GunbpoMartos unm HeMponMMdomaros.

[insa bonee nogpobHoro 060CHOBaHMS 3HAYUMOCTU OLLEHKM
NabopaTopHbIX U MHCTPYMEHTANbHBIX METOAOB AMAarHOCTUKM
HOA0NATWI NPUBOAMM KIIMHWUYECKMIA Crydai naumeHTa ¢ MMH.

KTMHUYECKUUA CNYYAN

Naument K., 32 ropa.

Xanobbl Ha cnabocTb B IEBOM HUMKHEN KOHEYHOCTH, MO-
Xy[laHWe NeBoii roNieHu.

AHaMHe3 3abonieBaHus: No cfoBaM NauueHTa, boneet
¢ 23 net, Habnwopanca aMbynaTopHo y HeBposora no Mecty
JUTENbCTBA C AMArHO30M «XpOHWYecKas BepTebporeHHas
pagumkynonatua L5, S1 cneBa». B cBA3u ¢ nporpeccupoBaHu-
€M MbILLEYHOI CNabocTy B NeBOM CTOME U NOXYyAaHUEM JIEBOW

Vol.42(£4)2023

Russian Military Medical
Academy Reports

rosieHn 0bpaTunca 3a MefMLMHCKOW MOMOLLBIO B YaCTHYI0
KnmHuky 01.06.2018 r., 6110 BeinonHeHo IHMI, Y3U HepBoB
HOr, YCTaHOBJIEHA HEVpOHONaTUS MOTOHEWPOHOB MepesHNX
poroB Ha ypoBHe L4-ST1 cnesa. 29.11.2019 r. camocTosATenb-
HO 00bpaTUNCS B KIIMHUKY HEPBHbIX Doe3HeN.

Mpu nocTynneHnn: HeBPONOTUYECKUIA CTATYC: MbILLEYHAs
cuna B crubarensx nesoro beapa, roneHn CHKeHa fo 4 ban-
noB, B pa3srubatensx (TbibHbIX CrubaTtensx) nesoi cTonbl 40
1-2 6annos, B 0CTabHbIX rPynnax MbLL, — JOCTAaTOYHaA.
[nybokune pedneKcel ¢ pyK xuBble, S < D; ¢ HO: KONEHHbIE,
axwnoBbl — He BbI3bIBAKITCA C ABYX CTOPOH. [laTonornye-
CKVe NMupaMuAHble KUCTEBble, CTOMHbIE pedneKchbl 0Tpuua-
TeNbHble C [BYX CTOpPOH. HapylueHusi noBepXHOCTHOW 4yB-
CTBUTENBHOCTU HET. CUMNTOMOB HaTSEHWS KOPELLIKOB HET.

C Uenbl UCKIIYEHUS aTUMUYHBIX GOPM NOpaXeHUs ne-
pudeprUyecKoii HEPBHOM CUCTEMBI, @ TaKIKE 0TKA30M Mauu-
€HTa OT BbINOSIHEHWUSA NIOMOANBbHOM NYHKLMK, Bbin BbINOSIHEH
aHanu3 KpoBu Ha pa3BepHyToe obcnefoBaHue npu NojMHeB-
putax (CkpuHuHT napanpotenHa, AHO, AHLA, aHTn-3HA/ENA
n antn-GM1, GM2, GM3, GD1a, GD1b, GQ1b, GT1b knacca
IgG/IgM) ot 04.12.2019 r:. obHapyXeHbl aHTUTeNA K aHTK-
GM1 (Hu3Koe conepanue 1+).

[ins oueHKM YHKUMOHANBHOIO COCTOAHUA Nepudepuye-
CKOVi HEPBHOM CUCTEMbI U ONpeSeNieHns NaTTepHa NopaKeHus
B Aekabpe 2019r. 6bina BbinonHeHa IHMI — 3akniove-
HWe: MPU3HaKN YMEPEHHOr0 aKCOHANbHOTO MOPaXEeHWUs Mo-
TOPHBIX BOJIOKOH JieBoro bosbluebepLioBoro Hepea (puc. 3).

CPB MoTopHas
1: nes., Extensor digitorum brevis, Peroneus, [4 L5 S1
Mpo- Otse- Touka Nar,, 7] AwT., | Nnow., Pacct., Bpems, Ckop.,
6a aexne cTuM. MC MC | MBxMC MM MC M/c
1 nee., Extensor nNpeanItCHa 7,40 6,10 1,0
digitorum brevis,
Peroneus, 14 LS S1
ronoexa 166 030 |590 (0,9 350 9,20 38,0
Manobepuosoit
KOCTH
noaKosieHHan aMka 19,4 | 0,30 5,70 0,9 a5 2,80 33,9
CPB MoTOpHan
1: nes., Extensor digitorum brevis, Peroneus, 14 L5 S1
0 75, 15 25 30 37,5 45 52,5 €0 675 75
. FEE T K K K h K : P TEOME -
'ﬁ/\:\/*"'_'—'_‘_'——“—_rae,qr:mo»s
ZﬁN—Af—— >
: N T 3 i N R T Torgexa wangepuosoi koo
3 e AN e —— . "
C MOTOpHas : 3 NOAKONEHHER FMK3
1: np., Abductor hallucis, Tibialis, 4 L5 S1
Mpo- Orse- Touka Nar.p Amnn., | Anut,, | MNnow., Paccr., Bpemsa, Ckop.,
6a nerne cTumM. Mc B MC MBxmMc MM Mc m/c
7 np., Abductor npeannocHa 3,65 || 11,2 6,25 30,9
hallucis, Tibialis, 14
LS S1
noakoneHHas smka 13,8 || 3,24 20,6 34,2 450 10,2 44,3

.\_/\:\/\A—/_AN'EK!MI we

Puc. 3. 3HMI" — npu3Hakm rpyboro akcoHanbHOro NopaxKeHusi MOTOPHbIX BOJIOKOH NeBOr0 ManobepLioBoro Hepea
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Tom 42, N° 4, 2023

V138ecTua Poccuiickonm
BOEHHO-Me/LIHCKOM aKaaemm

0,50cm A:0,14cm? C:1,36cm B 0,81cm A:0,35¢cm? C:2,17cm
0,52¢m A:0,11cm? C:1,29¢cM D 0,84cm A:0,37cm? C:2,25¢M

A
C

Puc. 4. CoHorpaMMa fieBOro Cefla/MLLHOTO HepBa Ha YpOBHe HuHeli TpeTu beapa (a); coHorpamma neBoro ManobepuoBoro U 6osb-
LwebepLOBOro HEpPBOB Ha YPOBHE MOAKOMEHHO AMKY (6); COHOrpaMMa NpaBoro ManobepLoBoro M bonbLiebepLoBoro HepBOB Ha YpoBHE
noaKosneHHo! AMKK (8). pumedarue: a) — MMC nesoro cepanuwHoro Hepea (3nmnc AA); 6) — MMC nesoro ManobepLoBoro Hepea
(anmmnc AA), TNNC nesoro bonbluebepuosoro Hepsa (3namnc BB); 8) — MMNC npasoro Manobepuosoro Hepsa (3namnc CC); MMNC npasoro

bonbluebepuosoro Hepsa (3naunc DD)

IHMI" — npu3HaKu 04aroBOro NopakeHns Npaeoro bonbLuebep-
LLOBOro HepBa ¢ GopM1poBaHWeM brioka nposeseHns M-BosHbl
Il crenenm (71 %) ¢ m. Abductor hallucis dex. 3HMI noka3are-
JI NPOBELIEHMS N0 HEPBAM BEPXHUX KOHEYHOCTEl B Npejenax
pedepeHCHbIX 3HAYEHUH.

B cooTBeTCTBUM C MPOTOKONOM YNLTPa3BYKOBOMO McCIie-
noBanua npu Hesponatuax PUEN, HawweMmy naumeHTy noatan-
HO BbIN0 BLINOSIHEHO UCCNIE0BaHNE HEPBOB BEPXHUX U HIK-
HWX KOHEYHOCTEW: Ha MepBOM 3Tamne C Lefbi UCKITIYEeHMS
BepoATHoro auarHoza XB[I nposogunack ouenka [MC:
1) nokTeBOro HepBa Ha ypoBHe KaHana MMioHa; 2) NIOKTEBOro
HepBa Ha YpoBHe npeanneybs; 3) Ny4eBoro HepBa Ha ypoB-
He CrMpasibHOro KaHana; 4) WKPOHOXHOro HepBea. B cBsisu
C HabpaHHbIMK bannamm BUS — 0 6annos (MeHee 2 ban-
710B), NaLMeHTy Bbl10 BbINOIHEHO UCC/eJOBaHME B COOTBET-
CTBMM CO BTOPbIM 3TanoM: 1) cpeaMHHOrO HepBa Ha YpOBHE
npeAnseybs; 2) NOKTEBOr0 HepBa Ha YpPOBHE Mpeansieybs;
3) bonbluebepLOBOro HepBa Ha YpoOBHE NOALLKKU. B cBA3M
C BblISIB/IeHWEM YTOJILLEHUS NeBoro bosbLuebepLioBoro HepBa
Ha YPOBHe MeAMasbHOi JIOABIXKW N0 faHHbIM Y3U y naum-
€HTa bbINT AMArHOCTUPOBaHHBIN BEPOATHLIN AnarHo3: MMH.

Mo paHHbIM Y3W HepBOB BEPXHUX M HUMHMX KOHeY-
HocTen oT pekabpa 2019 r.: MMC ceganmwHoro Hepea Ha
YPOBHE HiKHen TpeTn befipa: cnesa ot 62 [0 68 MM, cnpa-
Ba oT 42 no 62 Mm%, Hopma: 42,4 + 13,2 mm? [11]. Mano-
bepLoBLIM HepB HepaBHOMEPHOW TOJLLWMHBI, C HaMboNbLLIMM
YTOJILLIEHUEM Ha YPOBHE NOAKOJNIEHHOM IMKM, TMMO3X0rEHHBIN
C yBeNMYeHMeM OTAeNbHbIX Pacumkyn. lpusHaku cpasne-
HWA Ha ypoBHe ManobepLOBOro KaHana He onpenenstTCcs.
MMNC Ha ypoBHE MOAKONEHHOM AMKY: creBa oT 9 [0 16 MM?,
cnpasa ot 9 1o 11 mm2. Hopma [11]: 8,54 + 2,89 MM%. Bonb-
webepLoBbIi HEPB — HEPaBHOMEPHOM TOJILUMHbI, C Hau-
BONbLWMM YTOMLLEHNEM HA YPOBHE MOAKOJIEHHOM SMKM
W MefManbHOW NOLBIKKM, MMNEP3XOreHHbIA C YBEIMYEHNEM

DOk https://doi.org/ 1017816/ rmmaré11154

OTAENbHbIX TMNO3X0reHHbIX hacumkyn (bonblue cnesa). Mpu-
3HaKu caaenenus He onpeaenstotes. MMC: cneea ot 35 mo
43 mM?, cnpasa ot 37 ao 43 mm2. Hopma [11]: 23,7 + 5,7 M2
(puc. 4).

Ha ocHoBaHuK anob, AaHHbIX aHaMHe3a, HeBpooruye-
CKOro ocMoTpa (Hannuue M30IMPOBaHHbIX NMPU3HAKOB Mopa-
XeHUs nepudepuyecKoi HepBHOW CUCTEMBI: OTCYTCTBUE KO-
NeHHbIX M axunoBbIX pedneKcoB, rMNoTpodus NEBO roNieHu,
rnyboKuin nepudepuyecKknin napes NeBom CTonbl, OTCYTCTBUE
HapyLUEHWIA YyBCTBUTENBHOCTY), pe3ynbTaToB NabopaTopHbIX
METOLL0B MCCNeA0BaHNSA (0BHapyKeHWe aHTUTeN K aHTU-GM
B KpoBw), AaHHbIX JHMI (Hanuume M30aMpOBaHHOMO nopa-
JKEHWUS MOTOPHbIX BOJIOKOH HEPBOB HUMHUX KOHEYHOCTEN
C HanuuueM 610KOB npoBefieHuss M BONHbI), pe3ynbTaToB
Y3 (nokanbHoe yTonwieHne 6onbLiebepLoBbIx U Manobep-
LLOBbIX HEPBOB Ha YPOBHE MOLKONEHHOW MKW U JIOJBIKEK),
OTCYTCTBUEM NPU3HAKOB COYETAHHOI0 MOPaXKEHUs BEPXHETD
U HUXHEr0 MOTOHEMPOHOB, NaLMeHTy Obll U3MEHEH AMarHo3
HanpaeneHus U ycTaHoBneHa: MynbTudoKanbHas MoTopHas
HeBponaTus ¢ 6roKamm npoBefeHus. PekoMeHa0BaHO npo-
BeJeHMe BbICOKOA03HOM MMMYyHOrnobynuMHoTepanuu wmm
nnasmadepesa. B cBA3u ¢ penurnosHsiMmu yoexaeHnamm na-
LMEHT OT NPeAsIOKEHHOr0 JIeYeHUs 0TKa3ancs, COCaBLUMCh
Ha nepee3q 3a rpaHuLly.

OcobeHHocTamMM Teuenms MMH y naumenTa K. sBnanocb
MeZAJIeHHOe TeueHre 3aboneBaHus, acUMMETPUYHOE BOBE-
YEHME HUXHUX KOHEYHOCTEN, OTCYTCTBUE BO3MOXKHOCTMW NMPO-
BeAEHMs IoMOanbHOM NYHKLMM (B CBA3W C 0TKA30M NaLyeH-
Ta): BHayane nauueHT oTMeYan cnabocTb B IEBON HUKHEV
KOHEYHOCTH, Yepes rof, nocne obpalleHus B KIMHUKY HepB-
Hbix Done3Helt 0TMETUN CBUCAHWE NIEBOM CTOMbI, Yepe3 2 rofia
OTMeTUN Cc1abocTb B MpaBoi Hore — AucTanbHo Ao 3 ban-
no. OfHaKo cnefyeT OTMETUTb, YTO yXe 4yepe3 3 roja oT
MOMeHTa 00palLieHns Npu BbinosHeHMM 3HMI (He B KIMHUKe
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HepBHbIX bone3HeN) LONONHUTENBHO BbINO BLISBNEHO BOBIIE-
YeHue B NaTONOMMYECKMIA NPOLIECC MOTOPHBIX BOJIOKOH 1EBO-
ro JIOKTEBOr0 HepBa Ha YPOBHe JIOKTEBOro cruba.

3AKJTIOYEHUE

CoBpeMeHHOe NaTo(M3MONOrMYecKoe NMOHMMaHKe cre-
LiManu3mMpoBaHHbIX Y3noBbIx 0bnacTeii (nepexsatoB PaHBbe)
M CBA3AHHBIX C HUMW aKCOTNManbHbIX B6eNKoB pacTeT. Bbl-
[BUraloTCca runote3bl 06 MX posin B NatoreHe3e MIMMyHOOMOC-
PefoBaHHOM aTaku Ha nepudepuyeckmin MUeIMHN3NPOBaH-
HbIl aKCoH. B nocneaHee Bpemsi Obinn BbISIBNIEHBI B BLICOKMX
TUTpax aHTWUTeNa, HanpaBneHHble NPOTUB PAfA KIKYEBbIX
MOJIEKYT airesnun KaK npu oCTPbIX, TaK M NPU XPOHUYECKUX
BOCMaNNUTesbHbIX HeBponaTusX. [aHHble daKTbl LOMOAHWN
pa3nuuna B auddepeHLmMansHoN AMarHoCTUKe MEXY aKeo-
Ha/NbHLIMU U SEMUESTMHU3UPYHOLLMMM NepUPEpPUIECKUMM He-
BpOMaTMAMU. YCKOpEHHO pa3pabaTbiBaloTcs HOBbIE Kiaccu-
(uKaumm 3aboneBaHMin, 0CHOBaHHbIE HA CEPOMO3UTUBHOCTH,
YAYULLEHHOW 3NeKTPOMU3MNONOrMYECKO U YNbTPa3BYKOBOW
KnaccuduKkaumm M UaeHTUGUKaLmMM npeanonaraeMblx oc-
HOBHbIX NaTONOrMYECKUX MULLIEHEN U MeXaHu3MoB [4, 7, 10].

JIn cxembl auddepeHUMaLmMm cnocobCTBYT yyulle-
HUIO OMarHOCTUKM W NPOTHO3MPOBaHUS, a TaKKe TapreTHoMW
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YECKMX MEXaHU3MOB, [IEMACTBYIOLLMX Y OTAESbHbIX NaLMEHTOB
[4,7,10].
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poBanyu BO3MOXHOCTM J1labopaTOpPHO-MHCTPYMEHTAbHbIX
METOL0B IMarHOCTUKM B YCTaHOBEHUM AMarHo3a 1 nogbopa
TapreTHOM Tepanuy y NaLMeHTOB C 0fHOW M3 GOpM Hoaona-
™M — MMH.
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JTnyeckas aKcnepTM3a. 3TMueckas 3KCMepTH3a He NpoBOAY-
nace.
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PeyeBble HapyleHUs NpU reHeTUHECKMU-
AeTepPMUHUPOBAHHbIX GOpMax INUIENCUM Y AeTeM.

Knunuueckue HabnioaeHus
B.W. Ty3eBa, [0.A. EpeMkuHa, 0.B. l'y3esa, B.B. l'y3eBa, [1.A. Manekos, B.A. BeaepHukosa

CaHKT-leTepbyprcKuii rocyAapCTBEHHbINA NeauaTPUYECKU MeAULMHCKIIA YHuBepcuTeT, CaHKT-eTepbypr, Poccus

AHHOTALMSA

AkTyanbHocTb. PeueBble HapyLleHWs Y [eTen SBNSAOTCA OHOW U3 aKTyanbHbIX npobnem [eTcKon HeBponoruu. PeyeBas
(YHKUMA B JETCKOM BO3pacTe YA3BMMA, a €€ HapyLUeHWe UMEET LieNiblil A, 3HaYUMbIX NOCNeACTBUIA. CrneunanmcTbl pasHblx
LVCLUMNIIMH COCPELLOTOYEHBI Ha CeLMpUUECKMX acreKTax HapyLweHus peyn. Jloronefibl paccMaTpuBalOT peyeBble pacCTpoid-
CTBa Ha OCHOBE JIMHIBUCTUYECKMX KPUTEPUEB, NMCUXOJIOTY OLEHMBAIOT MCUXOA0TNYECKUE 0COBEHHOCTH AeTeN C HapyLUEHNSMM
peun. bypHoe pa3BuUTME reHETUYECKWX UCCTIeA0BaHWUIA, OCTYNHOCTb MPOBEAEHNS MHOTUX MOJIEKYNIAPHO-TEHETUYECKUX TECTOB,
0c0oOEHHO TaKoro MeTO/la KaK CEKBEHMPOBaHKE HOBOrO MoKoneHus (next generation sequencing), No3Bonuno yaenuts 60sib-
LUEe BHAMaHMS U3Y4EHMIO TEHETUYECKUX aCMEKTOB Pa3BUTUA PEYEBbIX HAPYLLEHWIA Y AeTEN C 3NUNEncUei.

Lenb pabotbl. lpefcTaBuTb BapUaHTbl peyeBbIX HapYLUEHWA MpU reHeTUYECKU-AEeTEPMUHMPOBaHHLIX GopMax 3nunencuu
y LeTel Ha 0CHOBAHUM KIIMHUYECKUX MPUMEPOB.

PesynbTathl. B cTaThe mpoaHanu3npoBaHo 3 KIIMHUYECKWX Ciyyas INUNENncUn y AeTel, COYEeTaloLMecs C NaTosiorven peun
(2 Manbuvka n 1 neBoyka B Bo3pacTe oT 2 1o 5 net). [lpeacTaBneHbl AaHHble aHAaMHE3a XW3HU U 3aboneBaHus, HEBPOJOTU-
YECKOro 0CMOTpa C OLIEHKOM peyeBor GYHKLMM, pe3ynbTaTbl FEHETUYECKOT0 UCCNeA0BaHNS, 3NEKTpo3HLedanorpaduyeckoro
UCCNEA0BaHNUA U MarHUTHO-pE30HAHCHOI ToMorpaduu.

3aknouenune. Beex naumeHToB 06BbEAMHSAET cOYeTaHWE peyeBblX HApYLUEHWH, IMUNENTUYECKUX MPUCTYNOB, HaMUMe reHe-
TMYECKOW NaToNIoruM, KOTOPbIE OTBETCTBEHHLI 3a peyeBytd GYHKLMIO. [laHHble KMHUYECKMEe HabnoaeHus LeMOHCTpUPYOT
Heobxo0AMMOCTb KOMMNIEKCHOTO, MyNbTUAMCLMIIMHAPHOIO NOAX0AA KaK Ha 3Tane paHHen AMarHOCTUKM HapyLLEHWUs peyeBoi
QYHKUMM y [ieTen € INUNENTUYECKUMI NPUCTYNaMW, TaK U Ha 3Tane AaNbHEeMLLIEero JIeYeHNs TakuX NaLneHToB.

KntoueBble cyioBa: reHeTUKa 3MUENCUM; MONEKYNSPHO-TeHETUYECKas AMAarHOCTUKa; peyeBble HapyLUEHWs:; CEeKBEHUPOBaHUe
HOBOr0 NoKoieHus;; cuiapoM Jlanaay—KneddHepa; anunencus; anunenTyeckas aHuedanonatms.
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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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AKTYAJIbHOCTb

PeueBas GyHKUMS ABNSETCA KIOYEBOW [N pasBUTUA
MbILLNEHUS pebeHKa U MHTENNIEKTa B LIEIOM, MO3TOMY Ha-
pyLueHne pOpMUPOBaHUA peyun HensbexkHo BneyeT 3a coboii
0TCTaBaHWe B Pa3BUTUM MBILLNIEHNS, HapyLUeHWe 06LLeHus
W coumManusaumm, BO3HMKHOBEHWE MOBEAEHYECKUX HapyLue-
HWIA W LIKONbHYI HeycneBaemocTs [1, 2].

HapyweHnus peus MoryT 6biTb BbI3BaHbl PasiUYHbLIMK
NpUYUHaMW W NPeLCTaBNAT cob0i CEHCOPHbIE UM MOTOp-
Hble HapyLUEHMs Peyu Ui 1 To 1 [pyroe BMecTe.

Ony6nuKoBaHbl pe3ynbTaThl UCCNE0BaHUSA, B KOTOPOM
BbISIB/IEHA BbICOKAs 4acTOTa HapyLIEHWIA MOTOPHOW peum
y LeTen ¢ anunencueid. [usaptpus sBunacb Hambonee Ya-
CTbIM AuarHo3oM. CpaBHeHuWe rpynn MoKasano, 4to y JeTeil
C M3BECTHOM 3TMONIOrMEN MPUCTYNOB DOSblie aTUMUYHBIX
ABUraTeNbHbIX peyeBblx 0cobeHHOCTeN 1 boniee HU3KMeE A3bI-
KoBble 6ansbl, YeM y fieTeli ¢ MAMONaTUYECKUMM NPUCTYNaMH
(3, 4].

B nocnepHue roabl npuBneKaeT BHUMaHWe posib reHe-
TU4YecKkux hakTopoB B HOPMUPOBAHUM HapYLLEHW pPa3BUTUS
peum. B uncno reHoB, KOTopble MOrYT AETEPMUHUPOBATL OT-
CTaBaHue peyveBoro 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), KIAA0319 (6p22.2). Ocobas ponb 0TBOAMTCS
FOXP2 Ha xpoMocoMe 7q31. CumtaeTcs, YTO 3TOT reH OAHO-
BPEMEHHO KOHTPOIMPYET KaK YCBOEHWE W NPUMEHEHME rpaM-
MaTU4YeCKMX A3bIKOBBIX NPaBUA, TaK U peyeByrd MOTOPUKY —
OBVXEHUS MbILLL, A3bIKa, ryD, roptanu [5].

PeueBble HapyLueHMs Yalle NPOSBASKOTCS Y NaUMeHTOB
C aTUMUYHOM PONAHAMYECKOM 3nunencuen, pobpokaye-
CTBEHHBIMM 3aTbIIOYHBIMU 3MWMENCUAMM, CUHAPOMOM [la-
HanoTonynoca C paHHUM HayanoM 1 TMNoM [acTo ¢ No3gHUM
HauyanoM, cuHapoMoM Jlanaay-KneddHepa, cuHapoMoM He-
MpepbIBHOM cnaiiK-BosHbI Bo BpeMs cHa, GRIN2A snunencu-
en-adasmeii [6, 7].

KTMHUYECKUU CNTYYAM N2 1

B ncuxoHeBponoruyeckoe oTaeneHue  CaHKT-
MeTepbyprckoro rocysapcTBEHHOrO MeAMaTPUYECKOr0 Me-
LVLMHCKOTO YHUBEPCUTETA MOCTYNUN ManbyuK 2 roga 9 mec
C Xanobamu Ha 3aiepKKy NCUXOMOTOPHOTO paseuUTUs (He cu-
[VT, He BCTAET, He XOAMT, He pa3roBapuBaeT), pa3MallmCTbIe
ABVKEHWS PYK, 3MUNEeNTUYECKME NPUCTYMbI.

AHaMHe3 XM3HU: pebeHOK oT 4-1 BepeMeHHOCTH, Npo-
TeKaBLen Ha QoHe yrposbl BbikMAbIA B 16 HeA, aHe-
Mun. Pofpl 2-e, CpoyHble, 0TMeYanach MMMNOKCUA B POAax.
Bec — 3400 r, poct — 55 cM, oueHKa no wkane Anrap —
8/8 bannos. M3 popaoMa BeinucaH B cpok. B 10 Mec npo-
XOAMN Kypchbl GU31OTepaneBTUYECKOrO SIeYeHUs U Maccaxa
B AHEBHOM CTauuoHape peabunMTaLMOHHOr0 OTLEeNeHUs
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no MNOBOLY TEMMOBOW 3afEpXKM MOTOPHOrO pa3BUTUS.
Manee Habnwpanca B NOMKIMHUKE C AMArHO30M «[ETCKUIA
LiepedpanbHbIiA Napannd, FTMNOTOHMYECKU-acTaTnyecKas hop-
Ma. 3afieprKKa MCUXopeyeBoro pasBuUTUs».

AnaMHe3 3aboneBaHus: nepBble NpUCTyNbl Habnoaa-
nuck B 12 Mec Ha QOHe COMAaTMYecKoro 340pOBbS B BUAE
06MsKaHMI, CONPOBOXAABLUMXCS M0O3bIBOM Ha PBOTY, MHOTAA
PBOTOIA, C BEreTaTUBHOM CUMNTOMaTUKO (6neiHOCTb, NOTN-
BOCTb), KyNMPOBaUCb CaMOCTOATENbHO. [auTenbHoCTb na-
POKCM3Ma [0 5 MUH C YacToToii 1-2 pasa B Mec. CtaTycHoro
TeYeHWs NpUcTynoB, hedpubHLIX NPUCTYMNOB HE 0TMEYanoch.
Mo nepebiM pesynbTatam I3M, BUAe0-33 MOHUTOPUPOBAHMS
C HOYHBIM CHOM 3NWNENTUMOPMHON AKTUBHOCTU HE PErUCTpU-
poBasnocb. HasHaueHa NpoTUBO3INUNENTMYECKAA Tepanus OK-
CcKapbamaseMuHoM.

Ha MoMeHT ocMoTpa: coMaTuuyeckuin cratyc 6e3 oco-
BeHHocTen. B HeBponormyeckoM craTtyce TeTpanape3 [o
3 bannos. nybokue cyXoxunbHble pedneKcbl BbICOKME,
C pacluimMpeHneM pe(neKCcOreHHbIX 30H, CUMMETPUYHbIE,
MonoXuTeNbHbIE NaToNiornyeckne pednekcol (pednexcol
babuHckoro, PocconuMo). MblleyHbI TOHYC M3MEHEH Mo
3KCTpanupamMuaHoMy Tuny. VIHTEHUMOHHBIN Tpemop U ane-
MEHTbI AMHaMWYEeCKOl aTakcuu. [onoBy yLepHuBaeT Kpa-
TKOBPEMEHHO, CJTyXOBOE 1 3pUTESIbHOE COCPEA0TOUEHME ECTb.
He cupurt, He nepesopaumBaetcs. yneHue. HaBbikv onpsT-
HOCTW He copMupoBaHbl. basucHas Tepanus Ha MOMeHT
ocMoTpa OKcKapbaMasenuH 32 Mr/Kr/cyT.

Mo pesynbTatam npoBefeHHOro 0b6CneAoBaHUS KIUHU-
YECKMIn U BUOXMMUYECKWUIA aHanW3bl KpoBu be3 natonoruu.
InekTtpokapamorpamMma (IKIN) — cuHyCOBBbIN PUTM C YacTo-
TOV cepaeyHbix cokpatuenuin (CC) 107 ya./muH. HopManbHoe
MOJOXEHMWE 3NEKTPUUECKOI ocu cepaua. HenonHas 6nokapa
MpaBo¥ HOXKKM NyyKa [wnca.

JnekTtposHuedanorpadus: boHoBbIN naTTepH pedop-
MWpoBaH. PernoHanbHble 3nMnenTUdopMHbie U3MEHEHUS —
penyuMpoBaHHbIE KOMMJIEKCh OCTpas-MefAsneHHas BOJIHa
budpoHTansHo.

3nekTpoHeipoMmuorpacms: NaTonorum He BbISIBEHO.

MPT ronosHoro mo3ra 1,5 Tc: YMepeHHO BblpaXKeHHbIN
NepUBEHTPUKYNAPHLIN o3 (aaHHble MPT rofioBHOro Mo3sra
npeLcTaBnieHbl Ha puc. 1).

leHeTUyeckoe obcnepoBaHMe: UCKIOYEHBI Hone3HM
obMeHa. lpu npoBeaeHun cekBenmpoBanus JHK «bonbluas
HeBposoruyeckas naHenb» B nabopatopuu «leHoMen» Bbl-
siBneHa MyTaums B reHe STXBP1, noaTBepikaeHHas ceKBeHu-
poBaHueM no CaHrepy.

Ha ocHOBaHWM KIIMHWUKO-aHAMHECTUYECKUX [aHHbIX, pe-
3ynbTaToB NPOBEJEHHOr0 06CNeA0BaHNA YCTaHOBNEH Auar-
HO3: 3HUedanonatua pasBUTUS U 3MUNENTUYECKas 3HLe-
(anonatus, accoummnpoBaHHas ¢ MyTaumen B reHe STXBP1.
Tetpanapes. Artakcuyeckuit cuHapoM. pybas 3apepxka
MCUXOMOTOPHOIO M PeYeBoro pPasBUTMS.
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Puc. 1. MPT ronosHoro Mo3ra 1,5 Tc naumenTa (pexxumbl T2W, TIW, FLAIR, DWI): yMepeHHO BbIpaXKeHHbI NepuUBEHTPUKYNSPHbIN FN03

KNTMHWUYECKWK CITYYA Ne 2

Manbumk 4 roga 5 mMec ¢ anobamu Ha 3aepiKKy B pas-
BUTUM, 3NUNENTUYECKUE MPUCTYMbI BO BPEMS HOYHOMO CHa
B BULE B3AparvuBaHui.

AnamHe3 Xu3HuU: pebeHok ot 4-i1 bepemeHHocTH (1-9 —
poub 11 net, cTpykTypHas anunencus; 2-9 — poyb 10 ner,
nerkast gopma JUM; 3-a — cbiH 7 neT, 3a0poB). [aHHas
bepeMeHHoCTb OT Apyroro bpaka, nepebie 3 pebeHka oT
1-ro bpaka. bepemMeHHOCTb nmpoTekana 6e3 ocobeHHocTel.
Poabl Ha 38-i1 Hep recTaumoHHOro cpoka. Bec npu poxxaeHuu
3351 r u poct 51 cM. OTMeyanacb MMNOKCUs B poaax (Tpex-
KpaTHoe 00BMTHE MYMOBUHBI 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 NULLEeBOI annepru HeT. YepenHo-Mo3roBble TpaBMbl OT-
puuatotcs. BeinonHeHa apeHotomus B 2019 r. B aHamHe3se
nHeBMoHus, COVID-uHdeKums B Tsenon dpopme (Haxoamn-
€A Ha KUCNIOPOLHOM noaepxKe), bpoHxuT. CocTomuT Ha auc-
MaHecepHOM ydyeTe y odTanbMosora no noBogy YacTUYHOM
aTpodun OMUCKOB 3puUTeNbHBIX HEPBOB 0B0MX rnas, Kocorna-
31s; Ha y4eTe y racTposHTeposiora — befiKoBo-3HepreTUye-
CKasl He[LOCTaTO4YHOCTb.

HacnencteeHHocTb: y TeT no AnMHuM MaTepu 3 pebeHka
C 3nunencuen, 2 U3 HAX YMepNIW OT CepAeYHON HeoCTaTou-
HOCTU BO BpeEMS 3MMMENTUYECKOro cTaTyca.

[ebrot npuctynos B 1 mec. Yactota o 5 pa3 B cyr.
MpucTynbl B BUAE NafeHNs, TOHWHECKOrO HaMpsiXeHUs, Apo-
aHua anutenbHocTblo 1-5 MuH. B aHaMHe3e cepuiiHoe
TeYeHWe, aTOHNYECKMe MPUCTYMbI, MPUCTYMbl B BUAE 3aMU-
paHuii. HeogHOKpaTHO NpoBoAMnach KOPpeKuMs NpoTMBO-
3NUNEeNTUYECKON Tepamuu (MonoxuTenbHbIA 3hdEKT npu
npueMe K/I0Ha3enama, aTocyKceMmaa)

Ha MoMeHT ocMoTpa: coMaTnyeckuin ctatyc be3 ocobeH-
HocTel. B HeBpPONOrMYECKOM CTaTyce: B KOHTAKT He BCTYMaerT,

DAl https:// doi.org/ 1017816/ rmmar585236

MHTEPEC K 0CMOTPY He NposBNseT, Bo30yAUM, MOXKET YAapuTh.
HaBblku camoobenyKuBaHUs 1 ONPATHOCTM He copMMpoBa-
Hbl. Cxofsllieecs anbTepHUpYloLLee Kocornasue. [usaptpus.
Inddy3Has MbllweyHas runotoHus. Xoasba ¢ nofaepKKou,
e[IMHWNYHbIE CAMOCTOATENbHBIE LLIAry C LWMPOKOW 6a3oii ono-
pbl. BbICTPO Non3aeT Ha YeTBEpEHBLKAX.

lMoHMMaHKe obpalleHHON peun m3bupatenbHoe, CUTya-
TMBHOE, Ha YPOBHE BbITOBbIX 3HAKOMbIX MHCTPYKLMIA, NPOCHH,
TpebyeTca NMOBTOPEHME, eCTOBOE NOAKPENeHne. JKCrpec-
CMBHasi peyb: CNIoBa, NpocTble npeanoxenus (1-3 cnosa)
arpaMMaTtnyuHble Ha QoHe HapyLleHHOro hoHeMaTUYecKoro
BOCMPUATHSA, apTUKYNSLMOHHON AUCTIPAKCUN.

BasucHas Tepanus: gpeHobapbuTan 75 Mr/cyT (4,6 Mr/kr/cyT),
Knobasam 17,5 Mr/cyt (1 Mr/kr/cyt), atocykeumug, 500 Mr/cyt
(31 mr/kr/cyT).

PesynbTaTbl npoBeieHHOro 06cCef0BaHUSA: KIIMHNYeE-
CKWMA, BUOXMMUYECKMI aHanu3bl kpoBu be3 natonoruu; IKT:
cuHycoBbii putM ¢ YCC 123 ya./MuH. HopManbHoe nonoxe-
HWe 3IEKTPUYECKon ocu. HapylueHne npoueccoB penonsipu-
3aLMM N0 HKHEN CTEHKE NEBOT0 Jey[0uKa

JnekTpoaHuedanorpadms: 04aroBbIX U3MEHEHWUN U 3MN-
nenTU(OPMHOI aKTUBHOCTU He BbISBIIEHO.

3nekpoHeitpoMuorpacdms: LOCTOBEPHbIX NPU3HAKOB NO-
PaXEHUS MOTOPHBIX U CEHCOPHBIX BOJIOKOH HUKHUX KOHeY-
HOCTeW He 3aperucTpUpoBaHo.

Y3U opraHoB 6ploLLHOI NONOCTM 6€3 3XOCTPYKTYpHOM
naronorum.

Y3 MblwL, 1 HEPBOB BEPXHUX U HUKHUX KOHEYHOCTEN
0e3 np13HaKoB MX MaTosoruy.

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

KoHcynbTupoBaH ncuxonoroM: obive npefcraBrieHus
06 OKpY»KaloLLEM MUPE CHUXEHbI B COOTBETCTBUM C BO3PaCT-
HbIMK TpeboBaHusAMU. BHUMaHKe HeycToMuMBOE, OTMEYalOT-
CS CNOXHOCTW C YCUAYMBOCTbIO. [NpUCYTCTBYHOT CIIOXHOCTH
C NpOM3BOJIbHBIM NEpeKioYeHeM BHUMaHMA. CnocobHocTH
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Puc. 2. MPT ronosHoro Mo3ra 1,5 Tc naumenTa (pexxumbl T2W, TIW, FLAIR, DWI): 6e3 cTpyKTypHbIX M3MEHEHMI

K 0000LLEHNI0 W BbIAENEHUIO CYLLECTBEHHbLIX MPU3HAKOB
CHMEHbI. YpOBEeHb MOHWMaHMSA CMbICa NPUYUHHO-CEf -
CTBEHHbBIX OTHOLLIEHUI CHUXeEH. CamMoperynsauma u KOHTPOsb
3HAQYMUTENBHO CHUXEHBI. [PUCYTCTBYIOT MHTEHCWBHbIE He-
raTMBHblE 3MOLMOHANbHbIE PeakLMn B CUTyaLuMK, Koraa He
MOJKET MOYYUTb KENAEMOE.

leHeTUyeckoe o6cnefo0BaHMe: WCKIOYeHbl 6ones-
HM obMeHa. MeTo[l0M CEeKBEHWMPOBAHMS 3K30Ma BbISIB/IEHbI
natonoruyeckue BapuaHTel reHos FOXP2, COLTA2, OPAT.
B nanbHeliweM npoBefieHO CekBeHMpOBaHMe no CaHrepy, 4To
MOATBEPAUNIO M3MEHEHWE HYKIIEOTUAHOM NOC/eA0BaTeNIbHO-
cTn B reHe FOXP2.

Ha ocHOBaHWM KIMHUKO-aHaMHECTUYECKUX [aHHbIX,
pesy/nbTaToB MNpOBeLEHHOro 00cNefoBaHWA YCTaHOB/EH
OMarHo3: reHeTUYecKM [OEeTEPMUHUPOBAHHASA 3MUNENCUA.
CMHLPOM aTaKCWM W MbILLEYHOW MMNOTOHUM B CTPYKTYpe re-
HETMYECKOW MaToNorMn. 3afiepKa NcUXopeyeBoro pasBuTms
CMCTEMHOIO XapaKTepa ¢ HeC)OpMUPOBAHHOCTbLIO KOTHUTUB-
HOro, BepbanbHOro M perynsaTopHoOro KOMMoHeHToB. Cxoas-
LLieecs anbTepHupytoLLee Kocornasue. Iusaptpus.

KNTMHWYECKWK CITYYA N2 3

[leBouKa 5 neT ¢ anobamu Ha nosHyto yTpaty chopmm-
POBaHHO peyn 1 INUIEeNTUYECKUE NPUCTYMbI.

AHaMHe3 Xu3Hu: pebeHoK oT 1-i HopManbHO npoTe-
KaBLLeii 6epeMeHHocTW. Poabl Ha 39-1 Hep recTaLMoHHOro
CpoKa, 6e3 ocnoxkHenuin. Bec npu poxaeHun 3700 r, poct —
52 cM, OLieHKa cocTosHMA no WwKane Anrap 9/9 6annos. Poc-
na W pasBuBanach o Bo3pacty. HacneacTBeHHOCTb MO 3nu-
Nencum He OTArOLLLEHaA.

AHaMHes 3aboneBaHus: B Bo3pacTe 4 et 11 Mec Bnep-
Bble B YKM3HW Pa3BW/ICA FeHEPasM30BaHHbIA CYLOPOXKHbIN
npucTyn Ha doHe coMatuyeckoro bnarononyyus. B TeyeHue
3 nocnepyroLLMX MecsALEeB 0TMEYasCs NOCTENeHHbIN perpecc
peyeBoro, MOTOPHOrO PasBUTUA C HapYLLUEHWEM MOHMMaHUS
obpaleHHon peun. PesynbTaTbl nepBon 3neKposHueda-
norpadum (gexabpb 2021 r.): BbiABNEHa 3nunenTMdopM-
Has aKTMBHOCTb. HasHaueH neBeTupaueTaM 43 Mr/kr/cyr.
ObbeKTMBHO [eBOYKa aKTMBHas, Ha BOMPOCHI He OTBevasna
(dpa3oBoii peyun HeT, IMOLMOHANbHBIE CIOMOBbIE MblYaHUS),
3aflaHus BbINOJHANA no noapaxanuto. Ouaroson natooruu
He BbISIB/IEHO.

MPT ronosHoro Mosra: KapTMHa JIOKaNbHOMO y4yacT-
Ka CTPYKTYPHbIX M3MeHeHWH cybkopTuKanbHoro Genoro

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

BeLLeCTBa MeauanbHOW KOpbl MapacaruTTaibHbiX OTLENOB
NoBHO-TeMeHHO 06acTy 1eBoii reMucdepbl ¢ HEYETKOCTbHO
KOPTUKO-MOAYNSAPHO/ AeMapKauuu. He MCKNKOYeHbl NposB-
NeHNs KOpTUKanbHOW (oKanbHOW aucniasuu.

Bupeo-33I-MoHuTOpUpOBaHME: BO3PACTHOW PUTM 3a-
MefneH, fedhopMmupoBaH. 3nunenTudopMHas aKTMBHOCTb Ha
toHoBoit I3l B BUAE NPOLOMKEHHON AN(DY3HOM: KOMNIEK-
Cbl OCTpasi BOSIHA — Me[JIeHHas BofHa € npeobnagaHuem
B JI06HO-BUCOYHBIX 0bnacTsax oboux nonywapuit. CoH 1 boap-
cTBoBaHue cnabo amddepeHumMpoBaHbl. B cocTosHuM cHa
perucTpupyeTtcs perynspHas auddysHas anunentudopMHas
aKTUBHOCTb: BbICOKOAMMMTYAHbIE KOMMJIEKChbl OCTpas BOJI-
Ha — MefieHHas BonHa Ao 90-100 % Bo Bcex cTapmsx cHa
(puc. 3 a, 6).

leHeTMYecKoe obcneaoBaHmMe: CEKBEHMPOBaHME 3K30Ma
MaTonorum He BbISBANO, NPY BbINOJHEHUM CEKBEHUPOBAHUA
reHoMa obHapyeH natoreHHbIn BapuaHT CNKSR2 B reTepo-
3UroTHOM COCTOSIHUM.

Ha ocHOBaHMM KIMHUKO-aHAMHECTUYECKUX [aHHbIX
W pe3ynbTaToB MPOBEJEHHOr0 00CNef0BaHMs YCTaHOBMEH
OMarHo3 «anunentuyeckas sHuedanonatmsa (cuHapom Jlax-
nay—-KneddHepa). CucteMHoe Hef0pasBuTUE peyn cpefHe-
TsKenon crenenn. CeHcoMoTopHas adasusy.

B cBA13u ¢ HeadheKTUBHOCTLIO NleBETUpaLieTaMa Npoum3Be-
[eHa ero 3aMeHa Ha npenapar BajlbnpoeBoi KucnoTsl. Mpo-
BEAEH KypC ropMOHaNbHON Tepanuu: NPeAHU30oNoH 3 Mr/Kr
B/M N2 1, 2 mr/kr B/M N® 3 c panbHeiwmMM nepexofoM Ha
TabneTupoBaHHyl ¢dopMy 2 Mr/Kr/cyT B TeueHue 1 Mec
C MoCneayloLyUM MOCTEMEHHbIM CHUXEHUEM [103UpOB-
Ku. PerynspHble 3aHATMS C N0ronefoM-aedeKTosoroM.
Ha ¢oHe KoMnnekcHoi Tepanuu y [eBOYKM OTMevanach
MnosoKuTeNbHas AMHAMMKA B MCUXOPEYeBOM pa3BuUTu (mo-
HUMaHWe 00palleHHOW peyn Ha NpeAMKATUBHOM YPOBHE
chopMMPOBaAHHOCTHM; OAHAKO He MOHUMAeT CNOXHble J10-
TMKO-TpaMMaTnyeckue 000poTbl, BbipaxaloLiue BpeMeH-
Hble, NMPOCTPAHCTBEHHbIE OTHOLLEHWS, 0bobLyaowmmm no-
HATUAMMW BNafeeT, NOAOMPAET aHTOHUMbI CPeAHE-TSKENON
CTENeHU — OJMH Ha CNOBO-CTUMYN; NEKCUYeCKU 3anac
HEeJLOCTaTOYHbIA OTHOCMTENIbHO BO3PacTHOW HOpPMbI, A0MNy-
CKaeT OLMBKM rpamMMaTnyeckoro ohopMiIeHUs peuu: npu
CcnoBoobpasoBaHUK (MPUTSIKATENbHBIX, OTHOCUTENbBHBIX NpU-
naratenbHbIX) M 3nekpoaHuedanorpaduyecku (0TcyTCTBUE
3NMNenTUHOPMHOM aKTUBHOCTW BO BpeMs 60ApCTBOBaHMS,
CHUXKeHUe MHAeKca npeacTtaneHHocT (90-100 —> 20-40 %)
M PpacnpoCcTPaHeHHOCTW 3NUAenTUPOPMHON aAKTUBHOCTH
BO BPeMSl CHa).
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Puc. 3. 3neKTposHLedanorpaMMa NaLmeHTKN: @ — KOMIIEKChI 0CTPas BoJIHA — MeAsieHHas BOJHa ¢ npeobnafaHneM B 106H0-BUCOUHBIX
o6nactax 0boux nonyLapuii Bo BpeMs 60pCcTBOBaHUS; 6 — perynsapHas aMddysHas anunenTuhopMHas akTMBHOCTb BbICOKOAMIIUTYAHbIE

KOMMNJIEKCbl 0CTpas BOJIHA — MeAJIEHHaA BO BpPeMA CHa

3AKJTIOYEHUE

HapyweHns peun y neTel c anunencueit Koppenupy-
0T C BbIPYKEHHOCTbIO CTPYKTYPHBIX MOPAXKEHWIA rOI0BHOMO
Mo3ra, KypabenbHOCTbIO 3NWAencumu, AJMTENbHOCTBI0 3MU-
nenTUdOpPMHOI aKTUBHOCTH, OCIIOXHEHWUSIMU JIeKapCTBEHHOIA
Tepanuu, pasnnyHbIMUA TeHETUYECKUMM BapUaHTaMU UM UX
COYETaHUEM.

B HacTosLLee BpeMs Haspena HeobxoanMMocTb paspabot-
K1 W BHELLPEHUs eAMHbIX JUArHOCTUYECKUX MOAXOA0B peye-
BbIX PacCTPOICTB Y AeTeli paHHEro W JOLLKO/IbHOMO BO3pacTa,
B TOM YMCJie C 3MWIENCcUen, YTo, B CBOK 04epefb, MO3BOSUT
NpOBOAUTL AETAM CBOEBPEMEHHYH KOPPEKLMI0 NPOTUBO3MM-
NenTUYeCKoN Tepanum B KOMMIEKCE C NCUXOSI0ro-nefarory-
YecKoii M NOroneanYecKoii NoOMOLLbH.

DAk https://doiorg/ 1011

AOMOTHUTENIbHAA UHOOPMALUA

UcTounuk duHaHcupoBaHus. GuHaHcupoBaHWe AaHHoOW pabo-
Tbl He NPOBOLAMNOC.

KoHdnukT wuHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
SBHbIX W MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnnKaumeli HacTosLLel CTaTby.

3Jtnyeckas akcnepTusa. [poBeeHue uccneoBaHus ofobpe-
HO JIOKaNbHbIM 3TUYECKUM KOMUTETOM.

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHLIA BKNAA
B MpOBELEHWe WCCNefj0BaHWUA M MOAFOTOBKY CTaTbW, MPOYM
1 0800punn GuHanbHYK Bepcuio Nepes nybnuKaumen.
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HayuHas cTatbs

3I'IMJ'IEI'ICMH, nunenTtoMa, Xupyprua

(no paHHBIM KNUHUYECKOro cay4as)
E.C. MoHranesa, [1.A. JllobumoBa, E.B. MNonosa, H.0. leHbruHa, I'.B. OauHLuoBa

HaumoHanbHbI Me AMLIMHCKWIA UccnefoBaTeNbCKUA LieHTp M. B.A. Anmasosa, CaHkT-[letepbypr, Poccus

AHHOTALMSA

Onyxonb-accounmpoBaHHas anunencus — KoMopbuaHoe 3aboneBaHne, 06yCnIoBNEHHOE OHKONOMMYECKUM NPOLLECCOM U Npo-
TeKaloLlee C CUMMTOMATUKOM (OKamnbHBIX UK BunaTepanbHbIX TOHUKO-KIIOHUYECKUX CYAOPOXHBIX MpucTynoB. B paHHom
paboTe npefcTaBNeH KIMHAYECKUIA Cly4all OMyXOJib-aCCOLMMPOBAHHON 3MUENCUM Y KEHLUMHBI 36 NET, rocnuTan13npoBaH-
HOM U3-3a YacTbIX reHepanM30BaHHbIX NPUCTYNOB C QOKanbHLIM HayanoM, GapMaKope3nCTEHTHbIM TEYEHUEM 3aboseBaHMs.
3 aHaMHe3a U3BECTHO, YTO MepBbIA ANUNENTUYECKMIA NPUCTYN BO3HUK B BO3pacTe 23 NET HOYb BO BPEMS CHA, NPOSBIISICS
TOHMYECKMMMW CYAO0pPOramMi C NMOBOPOTOM FOfIOBbI BMPaBO, HapyLieHUeM co3HaHus. MpuHUMana NnamoTpUaKMH, NaKocaMua
C Nep1oaMn KOHTPOAS MPUCTYMNOB, 0O[JHAKO CTOWKOW peMUcCUM LOCTUMHYTO He Bbino. Hannume 3abonesaHns 3HaunTenbHO Ha-
pyLLano TPYAOBYI0 LeATENbHOCTb, KAYeCTBO KMU3HW NaLMEHTKM 1 ee COLMaNnN3aLmio, 4To NPUBENO K pasBUTUIO AENPEecCUBHOMO
paccTpoiicTea. [lpu npoBeseHUN MarHUTHO-pe30HaHCHOW ToMorpadun 0bHapyXeHbl CTPYKTYpHbIE U3MeHeHUsi B Meauoba-
3a/IbHbIX OTZe1ax NpaBoM BUCOYHOW Aonn — raHrnvornuoma. MNpu nposepenn M3T-KT — npusHakm MeTabonnyeckun aktue-
HOI ONYX0NEeBOM TKaHW B NpaBO/ BUCOYHOM 0bnacTu. Ha ocHOBE NONYYEHHBIX AaHHbIX NOATBEPXAEHA POfib FaHMIMOTIMOMbI
B 3Tonorum anunencuu. MNauneHTKe npoBefeHa CENEKTUBHAA Pe3eKLUMA 3TOK 30Hbl. K MOMEHTY BbINMCKM W3 CTaLMoHapa
Ha 10-1 LeHb noc/e onepaTUBHOMO BMeLLaTe bCTBa 06LLee COCTOSAHME MOJTHOCTBI0 BOCCTAHOBMIIOCh, FEHEPanIM30BaHHbIX Npy-
CTYMOB B M0OCNE0NepPaLMOHHOM Neproge He 0TMeuanoch. Ipu oLeHKe KaTaMHe3a 0AHOKPaTHO BO3HUKIIA 30/IMpOBaHHas aypa.
[laHHoe omepaTMBHOE BMeLLATENbCTBO YNYYLLIMIO 06LLee COCTOSHWE MaUMEHTKM, CHU3WUNO BbIPAXEHHOCTb apheKTUBHbIX
HapyLweHuii. bnarofaps pasBUTWIO COBPEMEHHOM HEMPOXMPYPrUM, KOTHUTWBHbIE (YHKLMW OCTaNMUCh COXPaHHbI HECMOTPSA
Ha ANWUTENbHbIA CTax 3aboneBaHus. TakuM 06pa3oM, onyxosb-accoLMMpOBaHHbIE 3Munencun, obycnoBneHHbIe 3NKUNenTo-
MaMW, XapaKTepu3yloTca GapMaKope3nCTeHTHOCTbI. MefiKaMeHTO3Hoe JleyeHne He [aeT YCTOMYMBOro 3QeKTa, TeueHue
3aboneBaHmMs CONPOBOXAAETCA peumnanBaMu npuctynos. OnepaTmBHOE NieyeHne SBNSETCA METOAOM Bbibopa.

KnioueBble cfioBa: raHIrMOrMMOMa; HEMpOXUPYPrisi; OMyXOJb-acCOLMMPOBaHHas 3MWIENcUs; coumanbHas Ae3afanTtauus;
(hapMaKopesnCTEHTHOCTb; 3NWAENCUS; SMUNEnToMa.
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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

Almazov National Medical Research Centre, Saint Petersburg, Russia

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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KJIWHAHECKME CITYHAN

AKTYAJIbHOCTb

Xvpyprus anunencuM — aKTUBHO pa3BuMBalOLLeecs Ha-
npaBfieHne B anusenTonorum nocnegHux net [1]. Passutue
HOBbIX XMPYPrMYeCKMX METOLOB pacluMpsieT BO3MOMHOCTM
JIeYEHMS, CHUXKAET PUCKM OMepaTUBHbIX BMeLLaTenbCTs [2, 3].
MpousoLwenuiee B nocneaHee BpeMs 00HOBNEHWE OCHOBHbIX
MOHATUIA B 3NMNENTONOMUU 00ECMeYnNio AOMOSHUTENbHbIE
BO3MOXKHOCTW B JIEHEHUM 3IMWENCUM, NPUHATHI OCHOBHbIE
OnpeAesieHns: NpaKTUYecKoe onpesesieHne ANUIencum, nu-
NenTUYecKoro cTatyca, hapMaKope3UCTEeHTHOM 3NMAencuy;
00HOBJIEHBI KITaCCUUKALMM 3NUAENCUIA U INUAENTUYECKUX
MPUCTYNOB, 3NUNENTUYECKUX CUHAPOMOB [4—7].

B HacTosiee BpeMs nporpecc B pasBuTUM HEMPOXMPYP-
WK 3NWIENCUM PACcNPOCTPaHAGTCS TaKKe Ha HedapMaKope-
3uCcTeHTHble GopMbl 3aboneBanus, hopMupys HanpaBneHue
paHHei xvpyprum anunencum [8].

PaHHee xupypruyeckoe nedeHue 0COOEHHO aKTyaNbHO
LNS ONYX0J1b-acCoLMMPOBAHHBIX GOPM 3NMAENCUM.

Onyxonb-accounmMpoBaHHbIe 3NWENCUM MOKHO YCIIOBHO
pasfennTb Ha [Be rpynnbl: nepeas — C npeobnagaHvem
K/IMHWMYECKON KapTWHbI OMYXoNM M BTOpas — C BeayLuei
CUMNTOMATUKOM 3nunencum [9].

[Ina HoBOOBPa30BaHWI C BbICOKMM PUCKOM 3MWIENTOTEH-
Hoctvt B 2014 T. BBEAEH TEPMUH «3MUNIENTOMAY, MATOrEHETU-
YECKMMMW BapuaHTaMK KOTOpOro sABNAOTCS Au33Mbpuonna-
CTUYECKME HEVPO3NUTENNATbHBIE OMYXOIN W TaHTIMOrIMOMBI.
Onyxonb-accoummpoBaHHas anunencus — KoMopbuaHoe 3abo-
NeBaHue, 00yCIOB/IEHHOE OHKOOTMYECKMM MPOLLECCOM M MPo-
TEeKaloLLLee C CUMNTOMATUKON (QOKasbHbIX UM OUaTepanbHbIX
TOHMKO-KIOHWYECKMX CYA0POXKHbIX NpUcTynoB. OcobeHHOCTLIo
TEYEHMs NaPOKCU3MalIbHOr0 CUHAPOMA NPU AaHHOM NaTonorum
ABNAETCA BblpaXeHHas (GapMaKOpe3UCTEHTHOCTb, YTO BaXKHO
MOHUMaTb 3MUJIENTONIOraM B AETCKOM MpaKTUKe U npu pabote
CO B3POC/IbIM HacesieHeM, TaK Kak 3aboneBaHme yacto febio-
TMPYeT B MOAPOCTKOBOM U HoHOLLEeCKoM Bo3pacte [10].

TspxecTb 3ab051€BaHMA C MO3ULMK IMUENTONOMUN U Helt-
POOHKOJIOTUM OLLEHUBAETCA Pa3nMyHo. C No3numMM HelpooH-
KOJIOTUM 3NWNENTOMbI OTNIMYAOTCS HU3KOW mponmdepaTms-
HOM aKTMBHOCTbID. C MO3WLIMM 3NMNENTONOrUM 3MMAENCUM,
0byCrioB/IEHHbIE 3NWUNENTOMaMK, XapaKTepusytotca hapma-
KOpEe3WMCEHTHOCTbI0. B TaKoi cuTyaumu Ba)KHa OLEHKa TA-
XKecTu 3ab0s1eBaHNA MO TAKECTM BEAYLLEro CUMNTOMA, YTo
¥ LOMKHO ONpefesniaTh SIe4ebHY0 TaKTHKY.

[peacTaBneHHbIN KIMHUYECKUI CyYaid MOKa3biBaeT BaX-
HOCTb W BO3MOXHOCTM PaHHEr0 XMPYPruYeCcKoro IeYeHus.

Lleie — npeacTaBUTL Ha KIIMHUYECKOM NpUMepe 0Co0eH-
HOCTU KJIMHMYECKOr0 TEYEHWS OMyX0Jb-acCOLMMPOBAHHOM
3NUNENCUM W TaKTUKY XUPYPrUHECKOro NIeYeHus.

MATEPUAJIbl U METOAbI

WccnepoBanne BhinonHeHo B PoccMACKOM HayyHO-UC-
CNe0BaTeNlbCKOM HelpoxupypriveckoM UHcTUTyTe (PHXN)
uMm. npod. AJl. ToneHoBa no nnaHy [ocymapCTBEHHOrO
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3apaHua N° 122011900530-8 «Crpatndmkaumus puckos,
BbIOOp ONTMManbHOM CTPaTerMm XUPYPruyeckoro fleyeHus
¥ MPOrHO3WPOBaHWE MCXOL0B Y MAUMEHTOB C (hapMaKope-
3UCTEHTHOW CTPYKTYpHOW 3nunencuen» B 2023 r. Onucaxbl
K/IMHUYECKUA CNyyail AMHAMUMKKW anunencuu, obycnoBneH-
HOM FaHrMIMOTSIMOMOM, U TaKTUKA XUPYPrUYECKOrO JIeYeHUs.
B paboTe npezcTaBneHbl HabMOAEHWE AMUAENCUM Y KEHLLMN-
Hbl 36 NneT, rocNUTannU3VUpOBaHHON 13-3a YacTbIX reHepanu-
30BaHHBIX MPUCTYNOB C HOKabHbIM HayasoM, hapMaKopesu-
CTEHTHOCTBH, M TaKTUKa XMPYPrUYECKOro feyeHus.

PE3YJIbTATbI

Knuunyeckui cnyvai

Maunentka K., 36 net, noctynuna B HeMpoXupypruye-
cKoe oTgeneHuve N2 2 (3aB. OTAENEHMEM KaHA. Mef. Hayk
B.I. HespoposuHa) B anpene 2023 r. ¢ anobamu Ha npu-
CTYMbl HECUCTEMHOIO FOJIOBOKPYKEHUSA C MOCNeAYyIOLWMM Na-
[EHVeM, YTpaToii 0CO3HAHHOCTU, afiBEepPCUEN rOfI0BbI BIIEBO,
OBYCTOPOHHMMM CYL,0pPOraMu, pPas3fMyHOM 4acToTbl — OT
O[JHOr0-[1BYX [0 HECKONbKUX pa3 B Mecsil (MaKcuManbHoe
KONMYECTBO yKa3aTb 3aTpyLHAETCA BBUAY CHUXKEHUSA MaMATH,
LHEBHUK NPUCTYNOB He BefeT).

Co cnoB nauueHTKK, nepsblid npuctyn ciyunncsa B 2010 r.
B BO3pacTe 23 eT, HOYbIO BO BPEMS CHa, MPOABNIA/CA TOHMYE-
CKMMU CY[,0poraMm ¢ NOBOPOTOM rO/I0BbI BMPaBO, HapyLLEHU-
€M C03HaHus.. B cBA3M ¢ BO3HMKLLIMMM xanobamu obpaTtunach
K HEBPOJIOTY, KOTOPbIM DbINl Ha3HaueH NaMOTPULKMH (103U~
POBKY YTOUHWTL 3aTpyaHseTcs). Ha doHe npuema npenaparta
Clepytolme ABa rofa npucTynos He oTMevanockb. B 2012 r.
poauna Manbyuka. Bo BpeMs rpyHOro BCKapMAMBaHus y pe-
DeHKa pa3Bunach TAXenNan anjepruyeckas peakums, B CBA3M
C 4yeM npenapat 6bin oTMeHeH. B Teuenne 2012 r. coobuum-
na 0 ABYX MPUCTyMa C aHanorMyHbIM PasBUTUEM, MOCTMPU-
CTYMHbIA NEpUOA OMMUCbiBana Kak JIMTENIbHOE W TAXenoe
coCTosiHWe cnabocTh, CHUKEHUS DU3NYECKOW U YMCTBEHHOV
aKTUBHOCTW. B TeueHue 3 nieT NpUCTYNOB He 0TMeYanoch Npu
B0300HOBNEHUM npueMa namotpuaxuHa. B 2016 r. Bos-
HUKJIM MPUCTYNbl C 4acTOTOM OKONO 3—4 pa3 B HeLento Ha
(boHe npueMa namoTpumxuHa. CamoctosTenbHo obpatunach
K 3MuUNenTosory, Ans KynupoBaHWa NpUCTYNOB Ha3HaueH ne-
BeTupaueTaM 1500 Mr ¢ nonoxutenbHbIM 3QHEKTOM — Ya-
CcTOTa NpuUcTynoB cHuaunack Ao 1 pasa B 1-2 ropa.

B Hosbpe 2020 r. nepeHecna HOBYI KOPOHaBUPYCHYIO
UHGeKUMIo.

B wione 2021 r. 6bin BbINOMHEH BUAE0-33-MOHUTOPUHT,
roe B I-Il ctagum cHa obHapyeHa WTHEpUKTaNbHAsA aKTMB-
HOCTb B NpaBblX 3aiHENI0BHO-BUCOYHBIX OTBEAEHMSX (B CTPYK-
Type NepuoaMYecKoro 3amefJieHns BCMbIWKK KosiebaHun,
CXO0XMe C KOMMJIEKCaMK 0CTpasi — MeJJ1eHHas BOJIHA).

C ceHTs6psa 2022 r. oTMeyaeT yxyaLweHne — wucyesna
aypa, yBenmumach YactoTa NpUCTynoB, UX UTUTENbHOCTb yBe-
NM4Mnach A0 2 MUH, YMEHBLUKCA MEXMPUCTYMHBIA NepUos,.
Ha cdoHe KnMHM4YecKoro yxyalieHus npousolina noTeps
paboTbl, CYLLECTBEHHO CHM3WCS 06LLMIA POH HACTPOEHUS.
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B pekabpe 2022 r. BbINOAHMMA MarHUTHO-PE30HAHCHYHO
ToMorpagmio (MPT) rofloBHOro Mo3ra: y4acToK CTPYKTYPHbIX
M3MEHEHWA B KOPTUKalNbHbIX-CyOKOPTMKaNbHbIX Meamoba-
3anbHbIX OTAENax MpaBoi BUCOYHOW Aonu — bonee Bepo-
ATHO AM3aMbpuUonacTUYecKas Helipo3anuTeNnanbHas onyxosb
(DNET). EMHWYHBIN 0Yar rnno3a B IEBOM W NPaBOW BUCOYHbIX
ponsx (puc. 1).

C koHua MapTa 2022 r. nocne KOHCynbTaLyW ¢ BpayoM-
3NWUNENTONIOrOM Hayana MpUHUMaTh AO0MOSHUTENBHO NaKo-
camua 150 Mr 2 pasa B CYTKM Ha 3Tane npexvpypryecKkon
MoArOTOBKM.

B anpene—mae 2023 r. npoxoguna crauMoHapHoe fe-
YeHue B YCIIOBUSX 2-T0 HEMpPOXMPYPTUYECKOr0 OTAENeHMs
Poccuiickoro Hay4Ho-MCCNe L0BaTENbCKOr0 HEMpOXUpYpruye-
CKOro MHCTUTYTa MM. npod. A.J1. MoneHoBa, rae NpoBeaeHo
AononHuTensHoe obcneposaHne B 06bemMe MPT, no3uTpoH-
HO-3MWUCCUOHHOM TOMOrpaduu, COBMELLIEHHOW C PEHTIEHOB-
CKoM KoMnbtoTepHom ToMorpaduent (M3T-KT) ronosHoro Mos-
ra, ¢ 11C-MeTMOHNHOM.

Vol.42(4)2023
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Mo paHHbIM N3T-KT — npusHaku MeTabonmyeckmn aKTme-
HOW OMyX0J1eBOI TKaHW B NPaBOM BUCOYHOI 0bnacTu.

Bupaeo-33-MOHUTOPMHT — OCHOBHOI PUTM MO YacToT-
HbIM XapaKTepuUCTUKaM COOTBETCTBYET BO3PacTHOM HopMe
C OTYET/IMBbIM (PPOHTO-OKLMNUTANbHBIM 30HaNbHBIM pac-
npeaeneHneM, 6e3 ocobon MexnonywapHoOM aMnauTyLHON
aCMMMETPUN aKTUBHOCTU. COH HOCMIT LIMKIIMYECKMIA XapaKTep,
MoJynMpoBaH no $hasam u cTaguaM, dpusmonoruyeckue nat-
TEPHbI CHa BbIPAKEHbI YA 0BNETBOPUTENBHO.

PervoHanbHble M3MeHeHUs B BUCOYHbIX OTAenax crpa-
Ba B BMAE MEpPUOAMNYECKOr0 M NPOAOIIKEHHOTO Wppery-
NAPHOro TeTa-AenbTa 3aMefsIeHnsl aKTUBHOCTU, Ha (oHe
KOTOpOro perucTpupoBanuch 3NU30AMYECKME CYBKIMHWYe-
CKWe 3nunenTudopMHble paspsfbl KOMMIEKCOB OCTpas —
MefAJleHHas BofHa. VIHAeKC npeAcTaBNEHHOCTU B 3anucy
1-3 %.

INMNenTUYECKMX MPUCTYMOB, NATTEPHOB 3nWienTUYe-
CKMX NPUCTYMOB B X0/ UCCef0BaHNS He 3aperncTpupoBaHo
(puc. 2).

Puc. 1. YyacToK CTPYKTYpHbIX U3MEHEHUI B KOPTUKAbHBIX-CYOKOPTUKabHBIX MeAnoba3anbHbix 0TAenax npaBoii BUCOYHOM Aonv — bonee
BeposTHa DNET. EAMHUYHBIN 0Yar rKo3a B IeBOM BUCOYHOM [0Me, BEPOSITHO, HeCneLmMdUIecKoro pesnayanbHoro reHesa, He BbipaXKeHHOro
pacLUMPEHNs HapYKHOMO IMKBOPHOrO NpocTpaHcTBa. B cpaBHeHnn ¢ MPT ot 2009 r. — 6e3 AMHamMuKW No pa3mMepaM U3MeHeHUs B NPaBou

BUCOYHOW Ji0Ne
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Puc. 2. PervoHanbHble M3MeHeHUs B BUCOYHBIX OTAeNax CnpaBsa B BUAE nepnogMyecKoro 1 npoAoiKeHHOro MpperynapHoro teta—nenbra
3aMmepJjieHnAa aKTMBHOCTH, Ha CbOHe KOTOPOro perucTpupoBanincb ann3oanyeckmne CyﬁKJ'IVIHVI‘-IECKl/Ie 3I'Il/|J1€I'ITVId)0pMHbIe pa3pAnbl KOMNieK-
COB 0CTpas — MepJieHHad BOJIHa. WHpexc npeAcTaB/ieHHOCTU B 3anucu 1-3%
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KJIWHAHECKME CITYHAN

Ha ocHoBe monyyeHHbIX [aHHbIX YCTaHOBSIEH AMArHo3
«CTPYKTYPHas BUCOYHas 3nunencus (CTPYKTypHble U3MeHe-
HWA 6a3anbHbIX OTAENI0B MPaBOM BUCOYHOM [LOSM, FaHIMO-
[MIMOMA C HU3KOM NPoNUdepaTUBHON aKTUBHOCTLIO, BbICOKas!
cTeneHb AndpepeHLMPOBKY OMyX0sn), ONyX0Jib-accoLumnpo-
BaHHas, ()apMaKope3nCTeHTHas, peLManBUpYIOLLEe TEYEHME,
MPUCTYNbI C KOMM/IEKCHLIM (DOKaNbHBIM MOTOPHBLIM HayanoM,
BTOPUYHOW reHepann3aLmein».

MposepeHa onepauus 10.05.2023: kpaHuoTOMMA
B MpaBoM BUCOYHOM 06nacTv. MuKpoxupypruyeckas ce-
NEKTUBHasi Pe3eKuUMs 30Hbl CTPYKTYPHBbIX M3MeHeHWi ba-
3a/bHbIX OTAE/10B NPaBOi BUCOYHOW AOMM C NPUMEHEHWEM
HeMpPOM3MONOrMYECKOr0 MOHUTOPUHIA U YNbTPa3BYKOBO
HaBuramm.

B HeBposiornyeckoM cratyce nocsie onepaTMBHOMO BMe-
LUaTesbCTBa 663 0YaroBOM CUMMTOMATUKM, INUIENTUYECKNX
MPUCTYNOB He 3aperucTpupoBaHo, CyOBLEKTMBHO OTMeuva-
Na COHNMBOCTb B paHHEM MOCIe0nepaLmnoHHOM Mepuoae.
Ha MOMEHT BbINMCKM MauMeHTKe pPeKOMEeHAOBaH Nepexon
Ha MOHOTEpanuio: NOCTOSHHBIA NpMeM NaKocaMuaa B [03U-
poBKe 400 Mr B CyTKM M OTMeHa eBMTMpaLeTaMa B CBA3M
C pasBMBLUMMCS [enpeccuBHbIM 3nu3oaoM. [ns npeport-
BpaLL,eHus BO30OHOBNEHNA CYA0poOr A03a lakocamuaa bbina
yBenmyeHa. llocne BbINUCKM M3 cTaumoHapa Ha 10-1 fgeHb
Mnoc/e OnepaTMBHOMO BMeLLIaTeNbCTBa 0bLLee COCTOsHME NOJT-
HOCTbI0 BOCCTAHOBW/IOCb, COOTBETCTBYET A0OMEPALMOHHOMY
YPOBHHO.

MaumeHTKa Obina npurnalleHa Ha aMbynaTopHY KOH-
CYNbTaUMI0 AN1S OLLEHKW MPOBELEHHOro JieYeHust B LLONTO-
cpouHon nepcnektuee. C ee cnos, B uone 2023 r. Ha doHe
(GUM3MYECKOr0 YTOMIEHMS M SIPKOTO OCBELLeHUs (Ha npueMe
y odTanbMonora) — OAHOKPATHLIA NPUCTYN MO TUMY M30-
JIMPOBaHHOM aypbl, FreHepanM3aLmumn nNpucTynos bonee He oT-
MEYasnoch.

HecMoTps Ha [/MTenbHbIE aHaMHe3 3aboneBaHus,
MaLUMeHTKa KOrHMTMBHO coxpaHHa (MoHpeanbcKas Kor-
HWTMBHas LUKana fo onepaumm — 28 6annos, nocne —
27 6annoB), UMeeT 2 BbICLUMX 00pa30BaHUs, eCTb MyX
n 3p0poBbii pebeHok. OpHako Hanuume 3aboneBaHus
3HAUYUTENIbHO Hapylano KayecTBO XM3HU MaLMEHTKM
W ee couManusaumio. BoipaxeHHas TPeBOXKHOCTb B CBS3U
C BHE3amnHbIM HayasoM MPUCTYNOB BbIHYAWNA NaLMEHT-
Ky YUTW c paboTbl. Bo BpeMsi HaXoXaeHWs B OTAENeHUU
Oblna KOHCYNbTMpPOBaHa MCMXMATPOM, YCTAHOBNEH [Ma-
FHO3 «JenpecCUBHbIN 3MU304 CPeAHEeN CTeneHu», B CBA3U
C YeM NauMeHTKe HasHayeH 3cumMTanonpaM B [J03MPOBKe
10 Mr 1 pekoMeHAoBaHa NcuUxoTepanus B aMOynaToOpPHbIX
YCIOBUSX.
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OBCYXAEHUE

[laHHbIN Cryyaii npeAcTaBnseT 0cobbIin MHTEpeC, LeMOH-
CTPUPYET peaKyto NaTooruio B 3TUONOTMM 3ANUNENCUM, CIIOXK-
HOCTW AMArHOCTUKM U TaKTUKY BefeHus. 0cODeHHOCTbIO Cry-
Yas ABNISAETCA NO3LHWIA AN1S ANUNenToM LebioT anunencum.

Mpyu obpalLeHusx ¢ *anobamMu Ha peumamBbl MPUCTYNOB
He peKOMEeHJ0BanoCh NPOBEAEHUE XUPYPTUYECKOrO JEYEHMS,
4TO B AA/bHENLLEM MPUBENO K YXYALLEHWIO TEYEHWS IMUMENCUN
W1 PasBUTUIO CKIOHHOCTM K BunaTepanbHoCTH (0TMeYaeT c4esHo-
BEHVE NPeALLIECTBYOLLMX MPUCTYNaM OLLyLLIeHWIA-ayp). MaumeHT-
Ke Oblna BbINoSIHEHa OnepaLiys, KOTopasi, HECMOTPS Ha A/UTeSTb-
HbIii CTa)k 3aD0N1eBaHNS, He Bbi3Basla KOTHUTMBHBIX HapYLLEHWH.

3¢ deKTMBHOCTL ONEPATUBHOTO JIeYEHUs MpU 3nunen-
cusiX, 00YCNOBMIEHHBIX 3NUNENTOMaMy, AOCTATOYHO BbICOKa.
TaK, bnaronpuaTHbIe HEBPOIOTUYECKME UCXOLbI 3apPErUCTPU-
poBaHbl y 72,5 % nauveHToB, B TO BpeMsi Kak Hebnaronpu-
ATHbIE HEBPONIOrUYECKUe Ucxoabl Obinv 3aperucTpupoBaHb
y 27,5 % [10]. Me1KaMeHTO3HOE Ie4eHWe NpK ANUIeNToOMax
He [aeT ycToiumMBoro 3pdeKTa, Te4eHMe AnNUIencum conpo-
BOX[AETCA peLnamBaMu NpUCTYNOB, YTO MPUBOANT K KOMOp-
OMaHbIM abdEKTUBHBIM HapYLLIEHNUSIM U B UTOTE — K COLM-
arnbHOM fie3afanTaumm.

OnepaTnBHOE NieYeHe B COYETAHIUM C MPOTUBO3NUNENTUYE-
CKMMM NpenapataMu sIBNAETCA ONTUMalbHBIM BapuUaHTOM Ajis
MaLMeHTOoB C anusencyen, 06ycnoBeHHOM ANUnenToMaMu.

3AKJTOYEHUE

OI'IyXOHb-aCCOLI,VIMPOBaHHbIE anunencuu, Oﬁyu‘lOBﬂEHHble
anunenToMaMu, XapakKTepusyrTca d)apMaKDpe3MCTEHTHO-
CTbi0. OI'IepaTMBHOE Jle4eHue aBnsgeTca MeToaoM Bbl60pa.

AOMOTHUTENIbHAA UHOOPMALUA

WUcTouHnk cdumHaHcmpoBanua. WccnefoBaHue BbIMOSHEHO
B PHXW uM. npod. A.J1. MoneHoBa no nnaHy 3 N2 122011900530-8
«CrpatudmKaums puckos, BbIDOP ONTUMANbHON CTpaTerum Xmpypru-
YECKOr0 JIEYEHNS U MPOTHO3MPOBaHMeE UCXOA0B Y NaLMEHTOB ¢ dap-
MaKope3nCTEHTHOI CTPYKTYpPHO anunencueii» B 2023 r.

KoHdnukt nHTepecoB. ABTopbl 3asBNIAKOT 06 OTCYTCTBUM KOH-
(GIMKTa MHTEpecoB.

JITnyeckana akcneptusa. Viccnepnobanme bbino 0gobpeHo J13K
OrbY «HMUL, um. B.A. AnmazoBa» M3 PO (18 anpens 2022r.,
N2 2304-22).

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbIA BKIaL,
B MpOBELEHWe WCCNef0BaHWUA M MOAFOTOBKY CTaTbW, MPOYM
1 0f0bpuan GuHanbHy Bepcuto nepes nybauKatmen.

2. Engel J. Jr. The current place of epilepsy sur-
gery // Curr. Opin. Neurol. 2018. Vol. 31, No. 2. P. 192-197.
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OcobeHHOCTM YepenHO-MO3roBOM TPaBMbl

BCNeACTBME BO3AeMUCTBUS B3PbIBHOW BOJIHbI

B.0. HuknwwuH, WU.B. JIutenHenko, K.M. Haymos
BoeHHo-MeauumHckas akapemus, CaHkt-letepbypr, Poccus

AHHOTALMA

YepenHo-Mo3roBas TpaBMa, HECMOTPA Ha PacrnpoCTPaHEHHOCTb M WU3YYeHHOCTb, SIBMISIETCA aKTyasnbHEWLWWM BOMPOCOM CO-
BPEMEHHOM Me[ULMHBI B KIMHWYECKOM, COLMANbHOM M BOEHHO-MeAMUMHCKOM 3HadyeHun. B Poccum exerofHo okono
500 Tbic. YeNoBEK NOTY4aKT YepPenHO-MO3roBy0 TPaBMY, a yLLepd AN1s 3KOHOMUKM cTpaHbl npesbiwaet 500 Mapa pyb. B rog.
YepenHo-Mo3roBas TpaBMa — 3T0 MOBPEX/EHUE MEXaHWYECKO 3HEprueli Yyepena U BHYTPUYEPEMHOTO COAEPIMMOrO (ro-
JIOBHOTO MO3ra, MO3roBbiX 000/104EK, COCYAO0B, YepenHbiX HEpBOB), COMPOBOMALIEECH KIMHWUYECKOW CUMNTOMATUKOM
1 B BonbLMHCTBE ciyyaeB MophOOrMyecKMM n3MeHeHnamMu. B nocnegHee Bpems ocoboe 3HaueHne npuobpena yepenHo-
MO3roBas TpaBMa BCNeACTBME B3pbiBa, YTO 0BYCMOBIEHO M3MEHEHUEM COBPEMEHHOW TaKTUKW BefeHWs BoeBbIX LerCcTBUM
n npeobnagaHneM B3pbIBHOW TPaBMbl B CTPYKTYpEe BCEX MOBPEXEHW, YBEIMYEHUEM B CTPYKTYpe paHeHbIX KONMyecTBa
rpaxaaHckux nmu. OcobeHHOCTU YepenHo-MO3roBoW TpaBMbl BCIIEACTBME B3pbiBa CBA3aHbl C MHOroobpasuem (haKTopos,
BO3/EMCTBYIOLMX Ha YenoBeKa (yAapHas BoJHa, CBETOBOE, TEMIOBOE M3/y4eHUe, OCKOIKU U T. A.). Takoe MHorodakTopHoe
BO3[EMCTBME HA YenoBeKa 3aTpyLHSeT UAEHTUDUKALMIO YepernHO-MO3roBOM TpaBMbl BCELCTBUE B3pbiBa, B 0CODEHHOCTH
COTPSCEHMS FOJIOBHOrO Mo3ra. 3T0 MPOMCXOAMT W3-3a BO3MOXHOMO COYETaHUs MOBPEXAEHMIA Pa3HbIX OpraHoB M CUCTEM
YesloBeKa Mpu B3pbiBe, KOTOPble MOTYT MMUTUPOBATb MM MacKMpOBaTb COTPSCEHME FOAOBHOr0 Mo3ra. lpu AnarHocTuke
YepernHo-MO3roBoil TpaBMbl 0COOEHHO BaXKHO OLLEHWTb 0BCTOATENbCTBA U MHGOPMaLMIo OT CBMAETENEN CobbITUS, UTO 3a-
yacTylo NpeaCcTaBnseT ONpefenEHHY CIIOXKHOCTb B YCNOBUsAX DoeBbix AeNCTBUW. B HacTosee BpeMs B KayecTBe nepcrnek-
TUBHOTO HanpaBMeHus AN AMArHOCTUKYW NIErKoi YepenHo-MOo3roBol TpaBMbl paccMaTpUBaOTCA METObI BbISIBIEHUS CUMI-
TOMOB HEYCTOWYMBOCTH, 3PUTENBHBIX U HAPYLUEHWUIA OPYruX CEHCOPHBIX CUCTEM, YHACTBYHLLMX B MOLAEPIKAHUM PABHOBECKS.
Takke BaXKHO OTMETUTb, YTO Y NaLMEHTOB, MEPEHECLLUMX YEPEMHO-MO3roBYH) TPaBMYy, CyLLLECTBYET PUCK pa3BUTUA HEMpOLEre-
HepaTuBHbIX 3aboneBaHuii. Bce 3To LONOAHUTENBHO NOAYEPKUBAET aKTyabHOCTb YepenHo-Mo3roBoi TpaBMbl M Heobxoam-
MOCTb pa3paboTku onNTMManbHOro anropuTMa obcnefoBaHUs TakMX MaLMEHTOB.

Kniouesble cnoBa: BecTUbynsipHas runodyHKUMs; B3pblBHas TPaBMa; Sierkas YepenHo-Mo3roBas TpaBMa; My/IbTUMOAAsIbHbIe
CEHCOpHbIe Bbl3BaHHbIE NOTEHLMaJIbI; HapyLIEHWe PaBHOBECUS; ONTUYECKAs KOrepeHTHas TOMorpadusi; CEHCOpHbIE CUCTEMbI;
COTPACEHME FOJIOBHOTO MO3ra; YepenHo-Mo3roBas 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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0B30PHI

AKTYAJIbHOCTb

YepenHo-Mo3roBasi TpaBMa (UMT) coxpaHsieT CBOIO aKTy-
anbHOCTb, BAXHOE MeAMLMHCKOE W COLManbHOEe 3HaueHue,
3aKJ/T0YaloLLMecs B CNIOXHOCTM MaToreHe3a, MHOroobpasuw
K/IMHWYECKUX NPOSIBNIEHUI M BapuaHTOB TeyeHus 3abone-
BaHWS, a TaKKe B BbICOKOWM CMEPTHOCTU M UHBaJMAM3ALMM.
CoumanbHas 3HauMMOCTb ONPeSensieTcs B TOM YMCTe TEM, YTO
Haubonee yacTo CTpafaloT oAy TPyA0CNocobHOro Bo3pacTa,
Hambosiee aKTUBHblE B TPYLOBOM U coumanbHon cdepe [1].
CornacHo oLeHKaM, 0CHOBAHHbIM Ha KCTPaNoNALMK AaHHbIX,
MpeLCTaB/eHHbIX B MEXAYHAPOAHbIX 0TYeTaX, eerogHo ot
YMT crpapatot 50-60 MAH YenoBeK, ¥ MPOrHO3WPYETCS, YTO
okono 50 % Hacenenus 3eMHoro Lwapa nepeHecet YMT B Te-
yeHue cBoelt xu3Hu. YMT, cocTasnas 30-40 % B cTpykType
TpaBMaTWU3Ma, 3aHMMaeT NepBoe MeCTO CPeayn NPUYMH UHBa-
NIMAM3aLMM HAaCeNEeHUs U BPEMEHHOW YTpaTbl TPYLOCNOocobHo-
CTW. B pasBuTbIX CTpaHax TpaBMaT13M Cpeay NPUYUH CMEPTH
HaceneHus cnepyer 3a cepAeyHo-CoCyANCTBIMU U OHKOJOTU-
YecKuMM 3ab0N1eBaHUAMM, a N0 HAHOCMMOMY 06LLLECTBY CyM-
MapHOMY 3KOHOMWUYECKOMY W MeJMKO-CoLManbHoMy yepby
YMT 3aHuMaeT nepsoe MecTo [2, 3].

B Poccum exxerogHo okono 500 Teic. Yen. nonyyarot YMT.
Bonee 50 ThiC. U3 HUX YMUPAIOT, U NMPUMEPHO TAKOE e KO-
JIM4ECTBO CTaHoBUTCA MHBanupamu. 06wwee umcno nogen
C MHBa/MAHOCTLIO B Poccumn u3-3a YUMT npeBbiwaeT 2 MiH
a yoenbHbin Bec YMT cpeay npuumH BpeMeHHoM HeTpygocno-
cobHocTu coctaenset 30-50 %. Mo faHHbIM HaumoHanbHoro
MHCTUTYTa 06LLECTBEHHOTO 3[0POBbSA, EXEroAHbIN yiiepb
oT YMT ouenuBaetca B 500 mnpn pyb. C KaxabiM ronom
YBENINYMBAETCA KOMMYECTBO MALMEHTOB C OTAANEHHbIMU
nocneacTBUAMM AaHHoi natonorun. Ocobylo aKTyanbHOCTb
nMeet nerkas YMT, 3aHuMatowas B obuuen ctpyktype UMT
o 80 % [2, 4, 5].

OcHoBHbIM MexaHu3mMoM YMT B MupHoe Bpems sBRseTCs
HenocpeACTBEHHOE BO3LENCTBME TyMbIX TBEPLAbIX MPELMETOB
Ha rooBy, M TOJIbKO B HEKOTOPbIX Cly4asx oHa GopMupyeTcs
Mo KOCBEHHOMY MeXaHWU3My, KOrja OTCYTCTBYET MPSMOMN KOH-
TaKT MeXaHUYecKuX NOBPEeXalLmMxX haKTopoB C roioBOM.
TaKoi MexaHu3M UMeeT MeCcTo NpY LLOPOMHO-TPAHCMOPTHBIX
MPOMCLUECTBMSAX, NAaAEHUAX C BbICOTbI, CUHAPOME TPaBMa-
TMYeCcKoro coTpsiceHus pebeHka wnu B3pocnoro. [laHHbIl
BapWaHT 3aKpbITOro MOBPEXAEHNS TOJIOBHOMO M03ra 06bly-
HO paccMaTpuMBaeTCs KaK pesynibTaT ycKopeHus (yaapHo-
NpOTUBOYAAPHBINA), UMMYNbCHOTO (YCKOpPeHWUs-3aMe[ieHus)
NoBpeXAeHus. B page cnyyaeB UMeeTcs coyeTaHue 0bomx
3TUX MexaHu3mos [1].

CoBepLueHHo ocoboe MecTo B cTpyKType YMT 3aHumaet
MoBPEeXAeHMe BCleCTBME BO3LENCTBUSA YAapPHON B3PbIBHO
BO/HbI. Cpeay rpaaaHCKoOro HaceneHus MUHHO-B3PbIBHbIE
paHeHUs B MUPHOE BpeMs BCTPEYaloTCs AO0BOJIbHO PefKo,
B OCHOBHOM Ha 0MacHbIX NPOM3BOLCTBAX U NpU TePPOPUCTH-
yeckux atakax [6]. Ho umeHHo Takoi MexaHusm YMT npu-
0bpeTaeT LWMPOKOE pacnpoCcTpaHeHWe B YCIOBUSAX BOEHHbIX
KOH(JIMKTOB.
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CoBpeMeHHas TaKTMKa boeBbix AeiCTBMIA onpepenset
BCe Donee LUMpOKOe pacrmpocTpaHeHWe B3PbIBHOW TPaBMbl.
Tak, Bo BpeMs 60eBbix AeiicTBuin Bo BoeTHaMe u Pecnybnun-
Ke AdraHucTaH [ons paHeHbIX BCEeACTBUE B3PbIBHOO Mo-
paxeHus bbinia 3HaYUTENBHO BhILLE, YeM BO BpeMs BTopoii
MWpPOBO BOWHBI. W B HacToslLLee BpeMsl B pa3fMyHbIX BOOPY-
JKEHHBIX KOH(IMKTaX MHTEHCUBHOCTb MPUMEHEHUS OpYXMA
B3PbIBHOIO AEWCTBMA HEYKNIOHHO pacTeT. Tak, Hanpumep,
B MUpE EXErofHo ycTaHaB/MBaeTca bonee 2 MJH pasnuy-
HbIX MUH, Ha KoTopbix Kaxaple 20-30 MuH moppbiBaetcs
1 yenoBek. B T0 e BpeMms, N0 AaHHBIM Pa3NIMYHbIX aBTOPOB,
0o 60-70 % Bcex B3pbIBHbIX TPaBM compoBoxaaetcs YMT.
[lons MUHHO-B3pbIBHBIX PaHEHMI B COBPEMEHHbIX BOHAX A0
HenaBHero BpeMeHu coctasnsana o 30-45 %, a npu Tep-
POPUCTMHYECKMX aKTaX Y FPaXKAaHCKOr0 HaCeNIeHUs CEerofHs
noytn 100 % [7].

B nepvog, ¢ 2014 no 2020 r. npounsoLuno 6onee 15 3aBep-
LUEHHBIX W MPOAOIKALLMXCA BOOPYMEHHBIX KOH(IMKTOB,
4TO NpUBENO K yBennuyeHuto cnyyaeB YMT. B coBpeMeHHbIX
BOEHHBIX KOH(IMKTaX CaHMTapHble MOTepU U3-3a MOBPEX-
LEHVs rofloBHOro Mo3ra coctaensioT Ao 12 %, u3 Kotopbix
oKono 40 % — B3pbiBHbIE NoBpexaeHns [8].

Bonpocbl, cBsizaHHble ¢ u3ydyennem YMT Bcneactsue
BO3/EACTBUSA Pas3NNyHbIX (HAKTOPOB B3pblBa, aKTYyaslbHbl
M aKTMBHO M3Y4aloTCs BO BCEM Mupe, 0CODEHHO B CTpaHax
HATO. CornacHo aaHHbIM LieHTpa YepenHo-Mo3roBoii TpaB-
Mbl MUHUCTepcTBa 06opoHbl M BeTepaHoB CLUA, 3a nepuop
¢ 2001 no 2018 r. 383 947 yenoBeK 13 cocTaBa BOOPYIKEHHbIX
cun nonyumnm YMT, u3 Kotopbix bonee Tpetn BcreacTeme
B3pbiBa [9].

WccnepoBaHue acneKToB NOBPEXAEHWSA TOIOBHOMO MO3-
ra, KOTopble YHUKanbHbl A5 B3PbIBHOW TpaBMbl, NpeACTaB-
nseT ocobylo aKTyanbHOCTb [/ HEBPOJIOTWKM, B TOM uuCie
KaK MOpdOQYHKLMOHANBHBIA CyBCTpaT Noc/enyoLero pas-
BMTUS HEMPOZEereHepaTMBHbIX 3ab0NeBaHuUi.

YMT — 370 noBpexaeHWe MexaHUYeCKoW 3Hepruen ye-
pena 1 BHYTPUYEPEMNHOr0 COLEPHKMMOro (FOIOBHOMO MO3ra,
MO3roBbIX 000/104€K, COCY/0B, YepemnHbIX HEPBOB), COMPOBO-
KAAI0LLEecs KIMHUYECKOW CUMNTOMATUKOI 1 B 60NbLUMHCTBE
cnyyaeB Mopdonormyeckummn uameHenusmu [10].

B3pblB — 3T0 MMMYNBCHBIA 3K30TEPMUYECKUIA XUMUYe-
CKWI NpoLiecc NepecTpoiKkv TBEPAbIX WM KUAKWX B3pbIB-
yaTblX BELLECTB, MpeBpaLLeHNs WX B MOJIEKy/bl B3pbIB-
Hbix ra3oB [11]. 3To co3gaeT 0bnacTb BbICOKOrO [aBEHMS
U reHepupyeT bonbluoe KonMyecTBO Tenna. YacTb aHeprum
B3pblBa NEpBOHaYaNbHO pacxodyeTcs Ha paspylueHue obo-
noykn boenpunaca (MEpPexof B KMHETUYECKYH 3HEPruio
ockonka), a 30-40 % BblaenseMblx ra3oB pacxofLyeTcs Ha
0bpa3oBaHue yLapHOW BOMHbI, CBETOBOTO M TEMJIOBOMO W3-
NlyyeHusi, Ha nepeMeLLeHne OCKONKOB. Ha onpegeneHHoOM
PacCTOSHUW B3pbIBHbIE Fa3bl COXPAHSIOT CBOM PaspyLLn-
TeNbHble CBOWCTBA MPU BBLICOKUX CKOPOCTSX W AaBIEHUM.
C ra3oobpa3HbiMM NpoayKTamu B3pbiBa CBSi3aHbl 3 [ei-
cTBMA: Bpu3aHTHOe (pe3Koe yLapHOe BO3[eWCTBME Mpo-
LYKTOB B3pblBa Ha OKpyXaloliue npeaMeTbl), dyracHoe
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(paspyLwmTenbHoe LENCTBME HA KOPOTKME PaccTOsHUS U3-3a
pacLUMpeHus NPOAYKTOB B3pbIBa, a Ha yAaneHuM u3-3a pac-
MpOCTPaHEHUs yAapHOi BOJTHbI BO BCEX HaMpaB/eHusX) U 3a-
uratenbHoe. BonHa razoobpasHbix NPoAYKTOB AeTOHaLMM
OKa3blBaeT MOBPEeXJalollee LeNCTBME Ha TKaHW, Bbi3blBas
yLLUMOLI, pa3pbiBbl, PAcCIOEHUSA, KPOBOM3IMUSAHUSA, CCafUHbI
W NOBPEKIEHME CTPYKTYpP, 3amosIHEHHbIX BO3AyxoM. Hau-
Dosee onacHo HampaBfieHHOE ABWMEHWE B3PbIBHbIX Fa3oB.
B nononHeHWe K B3pbIBHBIM ra3aM MpOLYKTbI HEMOJHOro
CropaHMsl M 4acTu HepasnoXUBLLErocs B3pblBYATOr0 Be-
LLecTBa pasneTtalTcs ¢ NoBepXHOCTH 3apsaa. Menbyaniume
TBEPAbIE YaCTULbl BHEAPSKOTCA B TKaHW, BbI3blBas UX «3a-
KonueHue» U oxoru. OHM TaKxe ONpepensT TOKCuue-
ckue 3ddeKTbl (3a cYeT yrapHoro rasa, CoAepallerocs
BO B3pbIBHbIX rasax B Gomblmx Konuyectsax). lNpoHuKas
B Pa3pyLUeHHble TKaHM, a TaKXKe B JIErKWUe NpU AbiXaHuu,
OH 0bpa3yer KapbokcureMmornobuH. lpu B3pbiBax B Mo-
MELLEHUM OKOTM U TOKCUYECKOe BO3AEHCTBME BAbIXaeMbIX
rasos (CO, CO, HCN, NO u pp.) MoryT bbiTb Ype3BblyaiiHO
TAKENbIMY.

3a (poHTOM y[apHOI BOMHbI CXaTbI BO3AYX LBUMKETCA
C BbICOKOI CKOpOCTbI0, CO3[1aBas AMHaMUYECKOe [aBNeHME.
Mo Mepe TOro Kak yfapHas BOJHA yLansetcs OT LeHTpa
B3pbIBa, U30OLITOYHOE AAB/EHME CIEpeaN YMEHBLLAETCS, CKO-
POCTb YMEHbLUAETCA 10 CKOPOCTM 3BYKA, @ YAapHas BOSHA
npeBpaLLaeTcs B 3BYKOBYIO.

Cumtaetcs, YTO OCHOBHOM TpaBMaTU4eCKMN 3Q(EKT BO3-
LYLUHOM YAapHON BOMHbI NOA0DGeH BHe3amHoMy ypapy Ay-
BuHoI Mnn TBepAbIM NPeAMETOM C LUMPOKOW YAApHOM no-
BEPXHOCTbIO, MPWU KOTOPOM MOBPEKIEHUE TKaHEN MOXET
HanoMWHaTb pasfaBnuBaHve. B LenoM Bce noBpexaeHus,
BO3HMKAIOLME NMPWU ero BO3AEHCTBMM, 00bIYHO MoApasge-
NATCA Ha NepBMYHbIE (M3-3a NPAMOro BO3AENCTBUSA yaap-
HOW BOJHbI), BTOpPUYHbIE (M3-3a BO3AENCTBMSA OOBEKTOB,
NpUBEJEHHbIX B LENCTBUE B3PbIBHOW BOJHOW) U TPETUYHbIE
(13-3a yaapa Tena nocTpagaBLUEro, MPUBELEHHOMO B [BU-
JKEHMWe y[apHOW BOJIHOW, O MPeAMETbl, MPENATCTBUS, 3eMITH0
nT. o).

TpaBMaTW4ecKue NOpaKeHus, BbI3BaHHbIE YAaApPHOM
BOJIHOW, M WX TSKECTb HAxoAATcs B MPAMOIA 3aBUCMMOCTH
OT BEJIMYMHBI U3OLITOYHOrO [LaB/EHMS, 30HbI BO3AEACTBMS,
BPEMEHW MOBbLILLEHNS [aBNeHUs A0 MaKCUMyMa M NpoAaon-
UTeNbHOCTU AelicTBus. BospencTeue ynapHoi BOSHbI Ha
pa3nunyHble YacTu TeNa HeofyHaKoBo. 3T0 3aBMCUT OT pac-
MOMOXEHUA TeJla YeNOBEKA MO OTHOLLEHWIO K B3PbIBHOM BOJI-
He, XapaKTepUCTUK TKaHel, Ha KOTOpble OHa BO3AENCTBYET.
OpraHbl ¢ 60M1bLLIOI NOBEPXHOCTbLIO M HU3KOIM Maccom norno-
LLaT HanbosblUee KOMMYECTBO SHEPTMM, NO3TOMY NOLBEP-
raloTcs Haubonbluemy paspywenuto. Mpu B3pbiBe crepyet
YUMTBIBaTb BAMSHUE MMOPOAMHAMUYECKOrO YAapa Ha Mosble
3anofiHeHHbIe KMAKOCTBI0 OpraHbl (cepaue, nerkue, NouKu).
TMopoaMHaMUYECKUI yAap TaKXKe OKasbiBaeT rybutesnbHoe
BO3/E/CTBME Ha LIEHTPasIbHY0 HEPBHYIO CUCTEMY, Tie MpUCYT-
CTBYET BObLLOE KOIMYECTBO LiepebpoCnnHanbHOM KUAKOCTH
1 BEHO3HOM KpoBu. OMUMO B3pbIBHOM BOJHbI HA OpraHWU3M
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BO3[E/CTBYIOT OCKOJIKM 1 YacTW B3PbIBHOTO YCTPOWCTBA, Ae-
TOHATOPOB, CreLMabHbIX Pa3pyLUMTENbHbIX 3IEMEHTOB (Lua-
poB, rBO3[EN W [p.), KOTOPbIE [LOMOSHUTENBHO BKIIHOYEHBI
B 6oenpunac. XapakTep M cTeneHb MOBPEXAEHWA 3aBUCAT
OT KMHETUYECKOW 3HEprMM OCKOMKa, ero GopMbl U pasMepa,
HanpaBneHUs ABWXEHUSI OTHOCUTESILHO MOBEPXHOCTU Tena
M 0cobEHHOCTEl aHaTOMMYECKOTO CTPOEHUS MOPaEHHOM
yacTut Tena. OCKOMIKM B OCHOBHOM HaHOCAT paHbl (CKBO3HbIE,
cnenble, KacaTesbHble), HO MPU HU3KOM CKOPOCTW Moneta
MOTyT BbI3blBaTb 3aKPbiTble TpaBMbl (yLKObI, NepenoMsi,
pa3pbibl) [11].

MpumepHo 80 % coTpsiceHwid ronoBHOrO Mo3ra, mony-
UeHHbIX BO BpeMsi 60eBbIX LENCTBUM, ABNSAIOTCA BTOPUYHbI-
MU MO OTHOLLEHMI0 K 3(deKTaM B3pbIBHOW BOJHbI. Bonpoc
0 TOM, KaK MepBUYHbINA B3pbIB UK M3OLITOYHOE [aBNIEHME
BbI3bIBAaET TPaBMy rOJIOBHOrO MO3ra, 40 CUX MOp SBASETCA
npeAMEeTOM CMOPOB CPeAM UCC/e0BaTeNel B 3TOW obnacTu.
Bo3moxHoe noBpexeHne rofoBHOrO Mo3ra MOXeT Mpo-
M30WTH, KOrAa BOJHA [ABJIEHUS MEXaHWYEeCKU MepefaeTcs
yepes TKaHM B MO3r, YTO COOTBETCTBYET TPaBMe OT yjapa
TYNbiM MPeaMeTOM, YCKOPEHWUIO-3aMeANeHN0 [BUXEHNA
rosioBbl, OTEKY, CMa3My COCYL0B, 00pa30BaHNK MUKPOKaBU-
TaLMOHHbIX My3bIPbKOB U LIepebpoBacKyNsApHbIX HapyLUeHMI
U/MNM NOCTTPaBMaTUYECKUM WU3MEHEHMAM M3-3a CHUXKE-
HWA KOHLIEHTpaLMM KWUCopofa Npy MoBpeXAeHUN Nerkux.
BTopuuHble 1 TpeTuuHble daKTopbl B3pbIBa, MpU KOTOPbIX
nbo BTOPUYHBIE paHsLLME CHapsAbl MOMajakoT B rofoBy,
nnbo nocTpagaBUi YOApSETCA O pasfiyHble MPeAMeT
¥ NMOBEPXHOCTM, KOHLENTYaslbHO aHanorMyHbl MOAENAM TaK
Ha3blBaeMOW «rpaxaaHckoi» YMT, KoTopble oTpaaloT Me-
XaHW3Mbl YCKOPEHUs—3aMeJIeHns UK yAapa TynbIM npej-
MeToM [12].

BaHbIM HanpaBieHneM OWUarHoCTUKKM SBMAKOTCA Herpo-
MCUXONOTMYECKWE HapyLIEHWsi KaK y MNauueHToB C Mo-
CNefCTBUAIMM B3PbIBHOW, TaK M MEeXaHW4YecKoW TPaBMbl.
AKTyanbHbIMKM ABAAKOTCA BOMPOCHI MOBTOPHOM nerkod YMT
BC/NeLICTBME BO3AENCTBUSA (haKTOPOB HU3KOM U CpeSHei MoLL -
HOCTM Y CMOPTCMEHOB U BOMHCKOIO KOHTMHreHTa. WHTepec
MpeLCTaBNAET U3yyeHUe BAUSHUSA QYHKLMOHANBHOMO COCTOo-
SHWA OpraHM3Ma Ha MOMEHT MOJTyYeHUst TPaBMbl, UMELOLLINX-
cs 3aboneBaHuiA, aHaTOMUYeCKMX 0cobeHHOCTeN U paKTopoB
06pa3a xu3Hu [9]. OTAeNbHOE BHUMaHWe yLenseTca U apy-
TMM (aKTopaM, YCMOKHSAIOWMM MAEHTUPUKALMIO JerKoi
YMT npu B3pbiBe. Tak, 70-75 % cnyyaeB B3pbIBHLIX TPaBM
Y BOEHHOC/TY)KALLWX COMPOBOXKAAIOTCA HapYLLEHUAMU Clyxa
u 0o 50 % u3 HUX He gmarHocTupytoTcs BoBpems. CoueTa-
Hue YUMT v noBpexaeHUs opraHa ciyxa co3faeT TPYAHOCTH
b depeHLManbHOW AMArHOCTUKK, @ Hanuuue ConyTCTBYHO-
LLIMX TPaBMaTUHECKWX NOBPEXLEHWI LPYTUX OPraHoB 3aMef-
NsieT OKa3aHMe CBOEBPEMEHHOM HEBPOOTMYECKON U OTOpU-
HOMAPUHIO/IOrMYECKO NOMoLLM. 3TO NPUBOANUT K PasBUTMIO
HeobpaTUMbIX NaTONOrMYECKUX MPOLECCOB B LiEHTPaNbHbIX
1 nepudepuyeckux OTAenax CyXoBOro aHanu3aTopa, pas-
BMTUIO MOCTTPaBMaTUYECKOW CEHCOHEBPANbHOW TYroyXocTy,
(GopMUPOBaHMID  NMCUXOMATONOMMYECKOTO  CUHAPOMA,
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CHWKeHN0 3 (EKTUBHOCTM NPOBOAMMON Tepanun U yBeNK-
UEHWI0 CPOKOB HETPYAO0CMOCOBHOCTH, @ TaKKe YBENUYEHMIO
BEPOATHOCTU OC/OXHeHU YUMT 1 pasBuTUIO CTOWKOM yTpa-
Tbl TpyLocrnocobHocT. MeeT MecTo Takke runepamarHo-
cTuka YMT npu B3pbIBHbIX TpaBMax, COMPOBOXAAMLLMXCS
M30/IMPOBaHHLIM MOBPEXIEHWEM OpraHa cnyxa. Takum o6-
pa3oM, npobnema covetaHua YMT c noBpexaeHneM cnyxo-
BOr0 aHanu3aTopa npy B3pbIBHbIX TPaBMax TaKKe ABMAET-
CSl aKTyanbHOW AN BOEHHOM MeAMUMHbI BO BpeMs BoeBbix
peicteuit [7].

B kauecTBe NepcneKTMBHOTO HanpaBieHUs AUArHOCTUKM
nerkoit YMT paccMaTpuBaloTcsl METOAbI BbISIBIEHWS| CUMMTO-
MOB HapyLLeHUs paBHOBECUS WIW MOCTYpaNbHOW HeycToW-
UMBOCTW. ITU CMMMTOMBI 4acTO MPUMUCHIBAIOT AUCHYHKLIMK
BECTUDYNAPHOM CUCTEMBI, OJHAKO NieXaluue B OCHOBE MX
Pa3BUTUS MEXAHM3MbI, @ TAKIKE CIOXHOCTb aHAaTOMUYECKUX
1 OU3MONOrUYECKUX CUCTEM, Peanm3yoLLmx QYHKLMIO nog-
LepXaHusa pasHoBecus npu YMT, usyyeHbl HeAOCTaTOYHO.
locTTpaBMaTYecKoe roIOBOKPYXEHWEe — TEPMWUH, KOTO-
Pbiii YKa3biBaeT Ha 0OLLy0 3TMONOMMI0 pPa3HOPOAHbIX Npo-
ABNEHUA OUChYHKUMM nepudepuyeckoit U LeHTpanbHOM
BecTMbynapHoii cuctembl. BectnbynapHas amcyHKuma npu
YMT B 0TAaNeHHOM NepUOAE MOXKET BO3HUKATb B pe3ysibTaTe
MNepenoMoB BUCOYHBIX KOCTel (M3-3a BO3MOXKHOMO nosiBfe-
HWA NepuAMMdaTUYecKon GUCTYIbI B 0BASIbHOM WU KPYTIOM
OKHe), NOBPeXAeHNs BeCTUOYNO-KoXieapHoro HepBa (MoxeT
MPUBECTU K MOCTOSHHOM MOTEPe C/yXa U LUYMy B yLLaX), CTBO-
1la TONIOBHOTO M03ra, MO3euKa M KOPTUKalNbHbIX CBA3EH,
yyacTBylowux B 0bpaboTke BeCTMOYNAPHBIX U APYrUX CeH-
COPHbIX CUTHaNOB, Ba)HbIX AN NOJLEPMKaHUsA paBHOBECKS.
Heobpatumasa noteps BeCTUOYNApHOM (YHKLMM, KOTOPYIO
pAn, aBTOPOB Ha3blBalT nepudepuyeckoii BecTUbYNspHoOM
rMNOQYHKLUMEN, MOXKET NpOMU30IATU M3-3a TPaBMaTUHECKUX
MOBPEXAEHMI BHYTPEHHErO yXa. B 3aBMCcMMOCTM OT cTeneHu
LieHTpanbHOW BeCTMOYNAPHOM KOMMeHcaLmn 3T NoBPeXae-
HWSA MOryT NPMBOAMTL K MOCTOSIHHBIM }anobam Ha HeycTol-
umMBoCTb Npu xonbbe n ctosHum [13]. MNpogomxuTensHOCTb
MOCTTpaBMaTMYeCKoN AUCHYHKLMM CUCTEMBI NOALEPIKAHMS
paBHOBecus pasnuuHa. Y nauueHToB nocie YMT ronoso-
KpYXKeHUe COXpaHAeTCs OT OLHOW HeLeNn A0 HECKONbKUX
net. B cnyyae nerkon YMT cMNTOMbI HapyLUeHUs paBHO-
BECKS MOTYT COXPaHATLCA B TeUeHWe roAa Unm Jaxe Aosblue
y 10-15 % naumeHTOB, ¥ 3TOT NPOLLEHT YBEJIMUMBAETCS [0
28 % npw TpaBMax cpefiHen TaxecTu. [00BOKpYXEeHWe no-
cne YMT TakKe ABRAETCA NPUYMHON AJMTENbHOW HETPYAO-
cnocobHoctu [14, 15]. Momumo nepudepuyeckon BecTuby-
NAPHONA TMNOGYHKLUMN NMOBPEKLEHNE 3PUTENIBHON CUCTEMBI
TaKKe MOXKET BAMATb Ha HapyLLEHWE PAaBHOBECUS, IBUMEHMS,
KOOPLAMHALMK, KOTHUTUBHBIX QYHKUMIA. bosbLLoe KonmyecTeo
naumeHToB ¢ YMT coobLuatoT o cumMnToMax, CBA3aHHbIX C Ha-
pyLieHueM 3penus. Cpeay Hanbonee pacnpocTpaHeHHbIX U3
HWUX — MOBLILUEHHas YyBCTBUTENBHOCTb K CBETY, NpU KOTO-
poii BO3[eMCTBUE CBETA BbI3bIBAET HOsb B [N1a3ax W rosiose
(cBeT0OO0A3HL). Y nauueHToB, nepeHeciumx YMT, BbISBAAOT
3aMe/J/1eHHbIe N/aBHbIE CReJALLMe ABUKEHUSA 1133, @ TaKKe
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OLMOKM MO3ULMOHWUPOBAHMA W 3aMefjleHWe YCKOPeHUs
rnas npu CakKagWueckux ABVXKEHWsX. TakkKe y MaLueHToB
¢ UMT cHuKaeTCs CKOpOCTb YTEHNS, MOBbILLAIOTCS BUKCaLms
W perpeccus Npu uTeHun. B LieHTpanbHol HepBHOW cuCTeMe
aHanM3upylTCca AaHHble, NOJTy4yaeMble NMPU CaKKaLUYECKUX
LBVXEHUSX TNa3, YTo HeobxoauMo [ ynpaBneHus ABU-
eHuamu Tena. Hanpumep, 310 NO3BOASET YENOBEKY OLE-
HWUTb HaXOX[EHWe npefMeTa B NPOCTPAHCTBE U MPOTAHYTH
PYKy, 4T0bbI B3ATb ero. OgHako nocne YMT MoryT Bo3HMKaTb
[Ee3VHTerpaLmnsa BXOASALLEN CEHCOpHOW MH(OpPMauMK W Ha-
pyLiaTbCs BOCMPUSATME MPOCTPAHCTBA, YTO MPUBOAMT K Mo-
Tepe cnocobHOCTM BOCMPUHUMATL B3aUMHOE PacrofioKeHne
OKpY»atoLLmx 00beKToB [16]. 3puTenbHas uHGopMaums 06b-
eMHSAETCA C KUHECTETUYECKOW, NPONPUOLIENTUBHOM, BECTU-
OynApHOM U fae TaKTUIbHOW, CyMMUpYeTcs 1 obpabaTbia-
eTCA C Lie/Ibi0 OpUEHTaLMM B NPOCTPAHCTBE M NOALEPHKaHUA
paBHoBecusi. OLeHKa CeHCOpHbIX CUCTEM B HacToslLLee Bpe-
MSi BO3MOXHA C MOMOLLb0 MyNbTUMOLANbHbIX BbI3BaHHbIX
CEHCOPHbIX MOTEHUMANoB. TecTbl 3pUTeNbHbIX, CIYXOBbIX,
BECTUBYNAPHBIX BbI3BaHHBIX MOTEHLMANOB LEMOHCTPUPYIOT
He TONbKO [OMOJHUTENbHYI0 AMArHOCTUYECKYH LEHHOCTb,
He HabnogaeMyl NpU PYTUHHOM KIMHWYECKOM TecTUpoBa-
HWAW W HeWpoBW3yanu3aLmuu, HO U LOBOMbHO BbICOKYH LO-
CTOBEPHOCTb MpU OTCNEXMBaHUM WU3MeHeHuid npu YMT,
lpuMeHeHne TecToB B pasiMYHbIX MOAM(UKALMAX U Co-
YeTaHMSAX MOXKET MOMOYb BbISIBUTb HapyLUEHWUSt B CEHCOp-
HbIX CUCTeMaX, Y4acTBYIOLLMX B MOAAEPXKaHUM paBHOBECHS,
KOTOpble MPUBOASAT Y MaUMEHTa K HeycToMuMBoCcTM (puc.)
[17-19].

laumeHTsl, y KOTOpbIX B aHaMHe3e bbina YMT, Brutouas
nerkyto YUMT, nopgepratotca 6onblueMy pUCKY pa3BuTUA
HeWpoaereHepaTvBHbIX 3aboneBaHWi, TakUX Kak 6onesHu
AnbureiMepa, MapKMHCOHa U XpOHWYeCKas MOCTTPaBMaTu-
yeckas 3sHuedanonatus. lpegnonaraetcs, YTo NOBTOPHas
nerkas YMT MoxeT MHULMMpOBaTb NPOLIECC HelipoBocnane-
HWA 1 aTpodum ceporo 1 benoro BeLLECTBa, YTO CO BpEMEHEM
MPUBOAMT K MpOrpeccupyloLLeil fereHepaumny HepBHOW Cu-
cTeMbl. HecKOMbKO KPYMHbIX MCCNef0BaHWI NOKa3anu CBA3b
MEX[y NepeHeceHHoi B aHaMHe3e YMT 1 noBbILLEHHbIM pu-
CKOM pa3suTus bonesHen AnbureiiMepa u lNapkuHcoHa paxe
y i1 6e3 M3BECTHbIX KOTHUTMBHBIX HapyLeHui nocne YMT.
OnTtuyeckas KorepeHTHas ToMmorpadms (OKT) — 3to He-
WHBa3WBHas TEXHONOTWA BWU3yanu3auuu, MCnosb3yemas
B odTanbMonorum s npocToro W beicTporo uccnenoa-
HWSA M KOJIMYECTBEHHOW OLLEHKM CNOEB CETYATKM C BbICOKUM
pa3peLLeHneM (Ha MUKPOMETPUYECKOM YPOBHE), TOUHOCTbIO
n BocnpoussoaumocTbio [20]. Ceasb OKT-mamepenui uc-
TOHYEHMS CNIOA CETYATKU CO CTEeNeHbH HeWpOoAereHepaLum
LieHTPanbHON HEpBHOW CUCTEMbI XOPOLLO M3BECTHA Npy Ta-
Kux 3aboneBaHusax, Kak 6one3Hn AnbureiMepa, [NapkuH-
COHa W paccesHHbli cknepo3. CywlecTByloT nybnmkaumm,
roe Metog OKT npumeHsnu Ans BbiSBNEHWS AereHepaLum
onpefieNeHHbIX CNOEB CETYATKM Ma3a, YTo KOpPesupoBaso
C aTpodmen Kopbl rOIOBHOrO MO3ra y finL, nepeHectumx YMT
[21, 22].
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PMCVHOK. CeHcoprm CUCTEMBI, NOTEHUMaNnbHO noAsepratoLineca BO3LENCTBMIO B3pHBHOﬁ BOJIHbI, U MeTO/bl OLIEHKM/AMarHOCTUKM MX

COCTOAHKA

AkTyanbHoi npobnemoli B HacTosiLiee BpeMs ABNAETCA
AMarHocTuka nerkon YMT, yTo cBsi3aHO ¢ MHOroobpasu-
€M 1 HeCneunUUHOCTbIO CUMMTOMOB [JAHHOTO COCTOSHUA,
HenpeLCcKa3yeMoCTbl MaToNIOrMYECKUX M3MEHEHWIA U OT-
CPOYEHHOCTBH KIIMHUYECKUX OLIEHOK Mocie TpaBMbl. YacTo
€[MHCTBEHHOM AO0CTYMHON WHQOpPMaLMeid, UCNoNb3yeMoi
ANs NOCTaHOBKM AnarHo3a nerkon YMT y BoeHHoCnyxaLwLmx,
SBNSAIOTCA PacCKasbl 04eBUALEB M NOCTPaAaBLLMX. Bo MHo-
FOM 370 CBSA3aHO C OTCYTCTBMEM HA[EXHBIX MHCTPYMEHTOB
AMarHocTkK nerkoi YMT, cBA3aHHOM CO B3PbLIBOM, CXOLHbIX
K/IMHUYECKWX NPOSABNIEHWI C APYTUMM COCTOSHUAMM, TaKUMH
KaK aKybapoTpaBMa, M CTpecc-accoLuMMpOBaHHLIMU pac-
cTporicTBamu. C Liesbio peLleHns AaHHbIX NpobnieM npeanpu-
HUMaIOTCA yeunus ans obecneyeHns 6onee TOYHON MOEHTU-
GUKauuMM TMNA TPaBM M MEXaHW3MOB MOJTyYeHUs TPaBM Ha
none 605 c ucnonb3oBaHMeM COBPeMeHHOr0 060pyoBaHus,
BKJTHOYas [LaTYMKU AaB/EHMs B3PbIBa Ha LUEMaX U YHUDULIM-
pOBaHHbIE KaMepbl, KOTOPble MOTYT BU3yamnbHO GUKCMPOBaTh
OKpyatoLlylo obctaHoBKy. PaspabatbiBalTcs MexaHus-
Mbl 0OBEKTUBM3ALMM CUMNTOMATUKM, CBA3AHHOW C NETKOi
YMT, KoTopasi MOXET MpOsABAATLCA B pa3Hble MOMEHTH
(B OCTpbI, MPOMEXYTOYHBIN U OTHLANEHHBIA NEpUOAbI
YMT) [20].

3AKJTIOYEHUE

CnoxHocTb B MOCTaHOBKe AuarHosa nerkou YMT o06-
YCNOBNIEHA HU3KOW MHGOPMATUBHOCTBID TPaAMLMOHHbIX
KJIMHUYeCKUX MeTo[l0B 00C/ief,0BaHMsA, UX HeJ0CTaTouHbIMUI

DAl https://doi.org/ 1017816/ rmmaré11153

BO3MOHOCTSMM N0 00BEKTUBM3ALMN CUMITOMATUKN U HU3-
KOW cneumdrUyHOCTbI0 psAja HEeBPOOrMYECKUX CUMMTOMOB.
lpn BO3AENCTBMM YAAPHOI BOMHLI (OPMMPYIOTCA YCNOBUS
NepBOHayYanbHOM TUNEPCTUMYIIALMM  CEHCOPHBIX CUCTEM
C MocnefylowWmuM UX TOPMOXEHUEM U [Ae3uHTerpauuen.
Paclumpenne nuarHocTMYeCKOro NpoTOKOMA, BKIIHOYAIOLLEro
UCCe0BaHUe COCTOSIHWUSI CEHCOPHBIX CUCTEM, MOXET ObiTb
CBOEBPEMEHHBLIM MHCTPYMEHTOM, PELLAKLIMM AaHHYI Npo-
bnemy [9].

Takum obpa3oM, npobnema YMT npu Bo3gencTBuu
B3PbIBHOM BOJIHbI ABJISIETCA aKTyaslbHbIM BOMPOCOM BOEHHOVA
MeaULMHbI M UMeeT bonbLLoe coLpanbHOe U AKOHOMUYECKOe
3HayeHMe, KOTOpoe TPaKTYeT He0BXoAMMOCTb AanbHeNLero
WUcce0BaHuUA JaHHOW TeMbl A pa3paboTKy OnTUManbHOro
anroputMa obcnefio0BaHMs TakMX NaLMEHTOB.

AOMOTHUTENIbHAA UHOOPMALUA

UcTouHuk dmnHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOM pabo-
Tbl He NPOBOAMNOC.

KoHdnukT wmHTepecoB. ABTopbl AeknapupylT oTCyTCTBUE
SIBHbIX WM MOTEHLMANbHBIX KOH(DIMKTOB WMHTEPECOB, CBSA3aHHbIX
C NybnMKaLmelt HacTosLLel CTaTby.

JTnyeckas 3kcnepTusa. [IpoBefeHUS 3TUYECKON IKCMEPTU3bI
He TpeboBanoce.

Bknap aBTopoB. Bce aBTOpbI BHECAM CYLLECTBEHHbIA BKAL,
B MNpOBeEHWe WCCNefj0BaHWUA UM MOAFOTOBKY CTaTbW, MPOYM
1 08obpunu GuHanbHyo Bepcuio nepes nybnukauuen.
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KnuHunuyeckue v natonormyeckme ocobeHHOCTH
o6MeHa Xxenesa B roJIoBHOM Mo3re npu
HEﬁpOAEFEHEpaTMBHbIX U AeMUCJIUHUIUPYIOLLUX

3aboneBaHuax
M.C. ObiHun, U.B. JlutBuHeHko, A.H0. Emenun, A.B. PybaH

BoeHHo-MeauunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

Pe3ynbTaTbl MHOTMX COBPEMEHHBIX UCCNE0BaHMUIA JOKa3biBaloT 3HAYMMOCTb POSIM U3MEHEHUS MeTabonn3Ma enesa u ero
MOBLILLEHHOT0 HAKOMJIEHUs B NaToreHe3e HeMpoJereHepaTMBHLIX U AeMUENMHU3NPYIOLLMX 3aboneBaHuin. OnpeaeneHre ponu
MeTabonmaMa xenesa U 0cobeHHOCTEN ero pacnpefenieHnst B CTpaTernyeckn BaXKHbIX 30HaX FOI0BHOrO Mo3ra npu 3abo-
IeBaHMSX HEPBHOMN CUCTEMbl SIBASETCA BAaXHbIM C AMArHOCTUYECKOW TOUKM 3PEHMs, MOCKOJIbKY MOXET NOMoYb OrnpeaensTb
CKOpOCTb MpOrpeccupoBaHnsa 3aboneBaHmns 1, COOTBETCTBEHHO, KOPPEKLMIo Tepanuu. B cTaTbe npefcTaBneHbl cOBpeMeHHble
JMTepaTypHble AaHHble, ONMCHIBALLME OCHOBHbIE HapylleHus obMeHa enesa B CTPYKType naToreHesa HelipojereHepa-
TUBHbIX 3ab0neBaHui (bonesHn AnbureiMepa u [TapKUHCOHA) M AEMMENIMHU3NPYIOLLMX 3a00NeBaHWi, B YaCTHOCTM MPU pac-
cesHHOM cKiepo3e. OTMevaeTcs posib U3MeHeHUs MeTabonn3Ma Xenesa B NaTtoreHese MpoLecca perynMpyeMon KIeTouHom
rubenu, hbepponTo3a, CONPOBOXAAKLLEroCs UCTOLLLEHUEM BHYTPUKIIETOUHOIO rNYTAaTUOHA, CHUXEHWEM aKTUBHOCTU (hepMeHTa
rNyTaTMOHNEPOKCMAA3bl-4 U NOCNEAYIOLMM NPOLECCOM MEPEKMCHOTO OKWUCIIEHUS JIMWAO0B, BbI3BaHHBIM CHUMEHWEM Mpo-
TEKTUBHOW aHTMOKCUAAHTHOW CUCTEMBI KIETOK, HAKOMIEHUEM aKTUBHbIX (OpM Kuciopoaa. A Takke ponb peakunn OeHToHa
B HaKoMyieHUy cBOOOHbIX PajMKanoB, OKUCIIEHUM Xene3a W, KaK ClefcTBue, B ero 3bbITOUHOM OTNIOXEHUM B CTPYKTYpax
ronoBHoro Mo3ra. lpuBoasTca cBefeHns 06 ocobeHHOCTAX NaToreHe3a HeWpOHAbHOMO HAKOMEHMUS XeNe3a, COBPEMEHHbIX
LMarHOCTUYECKUX BO3MOXHOCTSAX OLEHKU COEpXKaHMUs Xemne3a B CTPAaTErMiyecKu BaxkHbIX 30HaX FOSIOBHOr0 Mo3ra pasnuy-
HbIMU METOJ,aMM, a TaKKe PacCMaTpUBAETCA BO3MOXKHOCTb PasfMyHbIX BapUaHTOB TepaneBTUYECKOr0 JleYeHUs AaHHbIX CO-
cTosHuiA. OTMeyaloTca 3aKOHOMEpPHOCTU pacrnpefenieHus Xene3a B CTPYKTypax Mo3ra B HOpMe B 3aBUCMMOCTM OT BO3pacTa,
a TaKKe Npu yKasaHHbIX Ho3onorusax. [puBoaAaTCcA faHHble 0 CBSA3W NOBBILIEHUS COAEPXaHUA enesa B KIeTKax rofloBHOMo
MO3ra C BbIPaXXEHHOCTBIO KIIMHWYECKUX MPOsBNeHui 3aboneBaHnid. OTMeyaeTcs B3aMOCBA3b NMPOTPECCHPOBAHNSA TKECTH
3aboneBaHuii M Bo3pacTaHWs COAEpPXaHWa MeTanna B KJIeTKax CTpaTerMyecky 3HauuMbIX 30H roloBHoro Moa3ra. llpu Hanuca-
HWM CTaTbW MCMONb30BANIUCh COBPEMEHHbIE MaTepuanbl U MeTaaHanu3bl, COAEpIKALLMEe pe3ysbTaTbl 3HAUMTENBHOIO KONMYe-
CTBa UCCNeA0BaHMiA, NOCBALLEHHBIX PacCMaTPMBaEMON B HacTosLLEeM 063ope npobneMe.

KnioueBble cnoBa: 6onesHb AﬂbLI,FEVIMepa; bonesHb napKMHCOHa; Ko/in4yeCTBeHHOE KapTupoBaHuMe BOCMPUUMYUBOCTH;
MarHuTHo-pe3oHaHCHaAd TOMOFpaCI)VIFI; HaKornJieHue xene3a B HEﬁPOHaX; 00MeH xenesa; paCCEHHHbIﬁ CKJ1iepos; xenatopsbl
Xenesa.
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Clinical and pathological features of brain iron
metabolism in neurodegerative and demyelinating

disorders
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Military Medical Academy, Saint Petersburg, Russia

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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AKTYAJIbHOCTb. METABOJIMHECKASA
POJ1b XXEJIE3A B HOPME
U NATOJIOTUK

Yeneso yyacTByeT BO MHOMMX QyHAaMeHTabHbIX Ouo-
noruyeckux npoueccax. [leno MeTanna cospaetcs 3a cuet
06pa30BaHKA B TKAHAX €ro KOMMEKCOB ¢ heppuUTUHOM. Ypo-
BeHb JKe NabunbHOro Myna xenesa B KiETKE KOHTPOIMpY-
eTCA perynaTopHbiMu benkamu xenesa [1]. B meTabonmame
)ene3a MPUHUMAEeT yyacTue HeCKOJIbKO OCHOBHbIX benkoB
1 TpaHcropTepoB. OQMH M3 HUX, LiepynoniasMuH, OKUCTSET
LBYXBaJIEHTHOE JKeNe30, KOTOpPOe NOCTyNaeT B KPOBb U3 Kile-
TOK KULEeYHMKA. Cnefylolui, TpaHcheppyH, CBA3LIBAET yKe
OKUCNIEHHbIE TPEXBANIEHTHbIE MOHBI U MEPEHOCUT UX K TKa-
HaM. [lanee npoucxoauT NepeHoc Kenesa HenocpeACcTBEHHO
B KJIETKY C MOMOLLbK TpPaHCNOpTepa ABYXBANEHTHbIX Me-
TaNsoB, a TaKKe peLenTtopa TpaHcdeppuHa [1-4]. MNonapas
B KJIETKY, MOHbI BCTPaMBalOTCA B pasfinyHble MeTabonnye-
cKkvie nyTu. B 6onbLUMHCTBE TKaHel OHM ABNSIKOTCA COCTaBHON
yactbto lIl n IV KoMnnekcos B Lenu nepeHoca 3MeKTPOHOB
B MuTOXOHApMAX [3]. 3T0 cnocobcTayeT cuHTe3y ATD, a Tak-
)K€ OKMC/IEHMIO MEPEHOCYMKOB WOHOB BOAOPOAA B KIETKAX.
bnarogaps 3TMM npoueccaM xeneso KOCBEHHO y4acTByeT
BO MHOTWX MeTabosMyeckux mpoleccax KNeToK OpraHu3Mma,
B TOM YMC/Ie M B CUHTE3e HEMpOTPAHCMUTTEPOB (TaKuX, Kak
A0(haMVH 1 ero Npou3BoAHble, MOCKONBKY eneso SBMseT-
€ KO(aKTOpPOM TMPO3MHTMAPOKCMAA3bI) U MUeNuHa. fBns-
ACb TaKKe KOaKTOpOM pUBOHYKNEOTMApPeLyKTa3bl, XeNe3o
y4acTByeT B MpoLeccax CMHTe3a 4e30KCMpUDOHYKNEoTUAOB,
Urpas KIKYeBYyHo posb B cMHTe3e reMa [1, 2].

Ponb ene3a Takxe BeIMKa B pa3BUTUM pPa3UYHOM Na-
TOJIOMMU KNETOK W TKaHei. [pu 3TOM, KOHEYHo, He BCe Mnpo-
LiecChl, B KOTOPbIX MeTasn MOXeT bbiTb MPAMBIM UMK Koc-
BEHHbIM YYaCTHUKOM, PacCMaTpuBalOTCA B [AHHON CTaTbe.
TaK, He[OCTaToK JKemne3a MOXET NPUBOAMUTL K HapyLLeHWAM
BbILLIENEPEYMCIIEHHBIX MeXaHM3MoB romeoctasa. Cneacreu-
€M 3TOr0 MOXET DObITb CHUKEHUE KONMYECTBA MaKpO3pros
KINETKW, TOPMOKEHUE ee DETKOBO-CUMHTETUYECKOH (YHKLMM,
Mepexoz KNEeTKU Ha aHa3pOoBHbI 0OMEH CO CHUKEHMEM Aeno
OpraHWYeCKMX 1 HEOpraHMYecKux BeLLecTB. N3bbITOK e Me-
Tanna npuBOAMT K APYrMM U3MeHeHUsM MeTabonnsma, of-
HaKo MmaToreHe3 3TUX W3MEHEHWI TpaKTyeTcs B NMTepaType
HeogHo3HayHo. C 0JjHOM CTOPOHbI, [BYXBaNEHTHbIE WOHbI
BCTYNatoT B peakumio DeHToHa, cnocobcTBytoLLyto 0bpa3oBa-
HUIO MMIPOKCUL-PAJMKANOB, YTO COMPOBOXAAETCSA Pa3BUTH-
€M NEePEKMCHOr0 OKUCIEHMS, NPUBOAALLETO K MOBPEXAEHMIO
KINeTOYHbIX MeMOpaH, AMCPErynaLUm KNETOK, KOTOpbIe B UTO-
re NpUBOAAT K 3aMporpaMMMPOBaHHON KIIETOYHOI rnbenin —
anonTo3y, uu K bonee cneundryHOMY BUAY KIETOYHOO NO-
paxenns — depponTo3y [5]. HakonneHue xenesa B GopMe
nonumepa GeppuTMHa, reMoCUMAEpUHa, NPUBOAUT K reMocH-
pepo3aM. OHaKo pap uccnefoBaTesiel CYMTalT, YTo pas-
BUTUE peakumm DeHTOHa He ABNSIETCA KIYEBBLIM acMeKTOM
natoreHesa. OCHOBLIBasCb Ha 3HaHWAX O AEMOHMPOBaHWM
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)enesa B BULE KOHBIOMMPOBaHHbIX (HOpPM, HO He B CBO-
BogHoM Buae (4To, KaK monarawT, U MPUBOAMT K 3anycKy
OKCMAATVBHOIO CTpecca), a TaKKe Ha OTHOCUTENIbHOM 3[10-
POBbE MaLMEHTOB, 3@ UCKITIOYEHUEM PAacCMaTpPUBAEMBIX HO-
30/10MUiA, y4eHble MPUXOAAT K BbIBOLY 0 HE0OXOLMMOCTH U3~
YYEeHUs ApYrux BO3MOXHbIX MeTabosmyeckux acnekTtoB [5].
He cTouT 3abbIBaTL U 0 TOM, YTO AEMOHUPOBAHUE Pa3NIUUHbIX
(opM MeTannia MoKeT bbITb pe3yNbTaToM Kak NepBMYHONO, TaK
1 BTOPMYHOIO NpoLiecca BCEACTBUE NOBLILIEHHOIO aIMMEH-
TapHOro, NapeHTepasbHOro0 MOCTYMIEHNSA JKefesa, a TaKkKe
XPOHMYECKOro BocnaneHus. B nocnegHem cnyyae ocHoBHas
naToreHeTUYeCKas posb OTBOAMTCS FencuivHy U Bocnanu-
TeNbHbIM LIMTOKMHAM, YTO NPUBOAMT K Ero aKTMBaLMK. YBenu-
UeHWe YpOBHs AaHHOro benika cnocobcTBYeT MHTMBUPOBaHWIO
(epponopTvHa, a cnefoBaTeNbHO, HapacTaHuio AenoHUpo-
BaHMWS, CBA3aHHOTO (eppuTMHOM MeTajna B KieTke [6].
TaK, cuuTaetcs, YTo FIMA UrpaeT BaXKHYIO Posib B NpoLeccax
HaKoM/eHMs Xene3a B Mo3re, Npy 3TOM HaKOMIeHWe Npouc-
XOQMT B OCHOBHOM B onmrofieHapouutax [7]. [laBHo foKa3aHa
Po/ib CUCTEMHbIX MaKpodaroB B 3axBaTe }efne3a Mpu XpoHu-
UECKWX COMaTUYECKMX, a TaKKe Npu MHAEKLMOHHBIX 3abone-
BaHuAX. B pane paboT KNETKU MUKPOrMM paccMaTpuUBatoTCs
KaK BeAyllMe aKLenTopbl enesa npu Bocnanewuu [7, 8].
lMoMMMO BbILLENEPEYUCIEHHOMO ONpefeneHHble UCCneLoBa-
HWA in vitro NoKasanu, YTo arperaums BenKkoB Npu HeMpo-
AereHepaTUBHbIX 3aboneBaHusx (HanpuMep, a-CUHYKNEWH
1 runepdochopnnpoBaHHbIii Tay-6e10K) BbI3bIBaETCA NO-
BbILIEHHBIMU KOHLIEHTPALMAMM TpexBaneHTHoro xenesa [1].
TaKoKe psLoM ydeHbix Oblna paccMOTpeHa B NaToreHese pas-
BUTUS HelipoJiereHepaTMBHbIX 3aboneBaHuii, B 4acTHOCTH
bonesHu AnbureiiMepa (BA), BaxHas JenesoperyampytoLLas
aKTUBHOCTb ypuHa, KOTOPbIN aKTUBMPYET anbdha-cexkpeTasy,
urpatoLuyto 60nbLuyio posib B GU3N0N0rMyeckoM MeTabonns-
Me benKa-npeAliecTBeHHMKa amMunonga (APP), B oTnnumne
0T NMOLAep}KMBaeMoro beTta-cekpeTasoi NaTonornyecKoro
amunomnporeresa [9, 10]. OgHako HecMOTps Ha WU3BECTHble
acrneKTbl NaToreHesa, CyLLeCTBYeT U MHEHWE UCCef0BaTenei
0 TOM, YTO MOBbILUEHME YPOBHS XeJe3a, onpefenseMoe Me-
TOLaMW HeWMpOBM3Yann3aLmmn, MOXET SBMIATLCA BTOPUYHBIM
M3MEHEHMEM M0 OTHOLLEHWH K aTpodum TKaHen 1 LeMuenn-
Hu3aumm [6].

BO3PACT3ABUCMUMOE
PACNPEAENEHUE XXEJIE3A
B CTPYKTYPAX MO3I'A

EcTecTBeHHbII NpoLecc CTapeHMs opraHu3Ma COnpoBo-
YAAeTCA nepepacnpesiesieHeM YpOBHS Xenesa B onpefe-
NEHHbIX y4acTKax Mo3ra. MpuunHa AaHHbIX M3MEHEHUIA MoKa
0CTAeTCs He PacKpbITOM A0 KOHUQ, HO, HECMOTPS Ha 3To,
MOKHO OTC/IeIUTb CTPYKTYpbl C HaUBOMBbLLMMU U3MEHEHNS-
MU COAEPIKaHNs MeTaia, a TakKe npeanonarathb CyLLecTBO-
BaHMEe HEKOTOPbIX 3TMONOTMYECKUX (AKTOPOB BO3HUKLLMX
npoueccoB. Paa uccnenoBaHuii NoKasbiBaeT, YTO YPOBEHb
Kene3a YBeNMUMBAETCA C BO3PacTOM B YepHOM cybCTaHumm,
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cKopnyne, 6neiHOM Luape, XBOCTaTOM SiApe W KOpe roJioB-
HOro Mo3ra, Npy 3TOM Y OTHOCWUTESIbHO 3[0POBbLIX JIOAEI
caMble BbICOKWE KOHLIEHTpaumm xene3a bbiin obHapyeHbl
B Ba3anbHbIx raHruax (cKopnyne, 6neAHoOM Luape M XBocTa-
TOM filpe), TOrLa KaK HU3KMe OMpesensinch B CEpOM BeLLe-
CTBe Kopbl, benoM BeLLecTBe, CPeLHEM MO3re Y MO3MKEUKE,
a caMble HU3KKe bbin 0bHapyXeHbl B MOCTY, rofyboM nsT-
He [11]. bblno NoKasaHo, YTo KOHLEHTpaLus obLero xene3a
B roslyboM nATHe ocTaeTcs cTabunbHOM Ha NPOTSKEHWUM BCeid
YKU3HM 1 OHa HUXKeE, YeM B YepHOM cybcTaHumu, rae Habnio-
[AeTCsa NMHenHas 3aBucuMocTsb [1]. Takoke uccnepoBatensmm
NPUBOJATCS CNefylolme AaHHbIe: COAEpKaHue KOMIIEeKca
HeMpoMenaHWH — Xene30, KOTOpbIl ABNSETCA AOMUHUPY-
fowein GopMOii KOHBIOTMPOBAHHOTO MeTanna B KaTexona-
MWHEPTUYECKWUX HEMpOHaX, YBEIMYMBAETCS C BO3PacToM
B YepHOM cybcTaHumW 1 ronyboM nATHe, Takxe Bo3pacTaeT
€ro cofiepXKaHue B HelipoHax NPeMOTOPHOW Kopbl, CKOPJTYMbI
M MO3XEUKa, YTO CBUAETENbCTBYET 06 YBENMYEHUN aKTUB-
HOCTM )Kene3a B 3TUX CTPYKTypax npu ctapeHum [11]. 3Haum-
TeNbHbIA MHTEPEC NPeACTaBnseT BO3MOXHOCTb paccMOTpe-
HWA (aKTOpOB, BEPOATHO, ABNSAIOLLMXCA MPUHLMNMANBHBIMU
ANs cneuMduyHOro pacnpefeneHus MeTanna B CTpyKTypax
MO3ra JuL, cTapLuero Bo3pacta. Hanuuve B ronoBHoM Mo3re
MOXWNbIX MOBBILIEHHOrO MPOBOCMANIMTENIBHOrO COCTOSHMA
cnocobcTBYeT MOBbILLEHHOW UIMMYHOPEaKTUBHOCTM acTpOLU-
TapHbIX ¥ MUKPOTIMaNbHBIX MapKepoB, TaKe C BO3pacToM
YBENMYMBAETCA U MPOHMLIAEMOCTb reMaTo3HLedannyeckoro
bapbepa [12]. ToBops 0 nocnefHeM, BUAMMO, CTOUT 00paTUTh
BHMMaHMe Ha BblLLeyKa3aHHble 06/1aCTU NpenMyLLECTBEHHO-
ro pacrnpefeneHus enesa, BCOMHUTb aHTUONOTMYECKME
0C0OEHHOCTM AaHHbIX 30H, @ TaKXKe OTMETUTb Nporpeccy-
PYHOLLYI0 C BO3PacTOM pofib cocyaucToro haktopa B pa3eu-
TM 3aboneBaHuin ronoBHoro Mo3sra B LenioM [13]. OgHako
Ha CeroAHALIHMIA AeHb HEMHOTE UCCNe0BaTeNIN 0TMEYaloT
Kakue-nmbo npsMbIe UM KOCBEHHbIE MOKa3aTenu no JaHHo-
My BOMpOCY B COOTBETCTBUW C U3MEHEHUEM YPOBHS MeTalna.
B MuKpornuv 1 actpoumtax Kopbl, MO3euKa, runmnokamna,
DasanbHbIX raHrMAX U MUHAANEBULHOM TeNe rMCTOXMMUYe-
CKW 0OHapYXVBAKITCA OTNIOMKEHMS eNesa, a KOHLEHTpaLms
(eppuTHHa 3eCb 00bIYHO YBENIMYMBAETCS C BO3PACTOM, 0JIU-
roAEHAPOLNTHI COLLepXKaT HanbosbLLee KONIMHECTBO Jene3a,
XpaHsiLLerocs B OCHOBHOM B Buze dheppuTiHa 1 TpaHcdeppu-
Ha, 1 ero ypoBeHb OCTAETCA MOCTOSHHBIM N0 Mepe CTapeHus
yenoseka [14].

0COBEHHOCTU HAKONJEHUKA
XEJIE3A W EI'0 COEAUHEHWUA TTPU
BOJIE3HU MAPKWHCOHA

MpuYnHbI pacnpeneneHus ypoBHS MeTanna npu AaH-
HO HO30/10MMM ABNISIOTCS MOKA 3arafKoii, Ho, HECMOTPS Ha
370, YKe Ceryac CyLlecTBYIT AaHHble O MpeuMyLLecTBeH-
HbIX 30HaX KOHLEHTPUPOBaHMA JKenie3a B 06nacTax Mosra.
WccnenoBaHus psfa aBTOpOB MOKa3anM yBeNMYEHHe Jene-
3a, CBA3aHHOI0 C HeMpOMeSTaHMHOM B HeMpOHaX, MUKPOT/INO3
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BOKPYr 3KCTPaHEeWpOHaNbHOr0 HelipoMenaHnHa B YepHOM
cybcTaHumm, €oobLianock M 0 MOBLILLEHHOM COAEPIKaHUM
06LLero ypoBHs MeTanna B KpacHbIx fapax, 6azanbHbix raHr-
nusx, npedpoHTanbHoii Kope [14].

OCHOBHbIM MPUKWU3HEHHBIM METOAOM WCCef0BaHMs
YPOBHsl }Kene3a B Mo3re ABNSETCA MarHUTHO-pe30HaHCHas
Tomorpadma (MPT). MPT-uccnefoBaHus noKasblBaloT W3-
MEHEHWs cMrHana B pexumMax T2 u T2, v ypoBHU Kene3a
MOryT ObITb KONMYECTBEHHO OMPeAeNeHbl pasnMyHbIMU Cro-
cobamy ¢ nepBoHaYasnbHbBIM aKLEHTOM Ha CKOPOCTM pefaKca-
LK1, KOHTPACcTHOCTb R2* uKCHpyeT amcnepcuio MarHUTHOMO
nons (3axBaT JIOKaNbHOr0 M OKpY3KatoLLero curHana) [15-171.
lo3gHee bbina paspabotaHa HoBas MeToamka MPT, konu-
YeCTBEHHOE KapTupoBaHue BocrpuumumsocTu (Quantitative
Susceptibility Mapping (QSM)), KoTopas ycTpaHsieT BUAHME
BOCMPUUMUMBOCTU OKpYXKaloLLleid TKaHW MOCPeACTBOM Ae-
KOHBOAOUMM, 0becrneymnBasi MPeBOCXOAHYH OLIEHKY MarHuT-
HbIX CBOWCTB JIOKanbHoM TKau [17, 18]. QSM wyBcTBUTENBHO
K pasnuumsaM MarHUTHOM BOCMIPUMMUMBOCTU MEXKAY XUMUYe-
CKMMMU BELLECTBaMM, KOTOpbIE yaBnBaloTcs Gpa3om curHana
nocnefoBaTeNbHOCTeN rpagmeHTHoro 3xa MPT [18]. B psage
uccne0BaHWi, UCMONb3YIOWMX YKa3aHHble METOAbI, Bbiiu
MoslyYeHbl CeaytoLme pesynbTathl:

* 3HayeHus QSM He oTAMYanMCcb MeXAY NeBbIM/NpaBbIM
CerMeHTaMu YepHon cybCTaHUMM unu 6e3bIMAHHBIM
CErMeHTOM Y NaLWeHTOB M KOHTPOJIbHOM rpynnbl;

* aHanu3 naumeHToB ¢ 6one3Hei MapKuHCOHa ¢ Noxu-
MW 3pUTENbHBIMW XapaKTepPUCTUKaMW MO CPaBHEHUIO
C HOpManbHbIMU BbISIBUN PacrpoCTpaHeHHOe YBeJn-
yeHne QSM y nepBoit rpynnbl;

* [1BYCTOPOHHEE YBENMYEHME COAEPIKaHMA Kere3a B npe-
(pOHTaNLHOIA, N0BHOM, NOACHOM, TEMEHHOM M MeAmnanb-
HOM 3aTblIOYHOM KOpe, a TakKe B MeaMofopcasibHoM
TanamMuU4ecKoM sfpe, CKOpJTyne, 0cobeHHo NpaBo;

* MOBBLILLEHHbI YPOBEHb JKene3a B 0OBHOM Mo3re
Y NaLMEHTOB C BbICOKMM PUCKOM Pa3BUTUA AeMEHLIUN
W'y NaLMEHTOB C NJI0XUM 3peHUeM B NpedpoHTaNbHON,
nepeaHen NOSCHON M 3aiHel TEMEHHOM KOpe, a TaKxKe
B 00/1aCTV NPeAKIMHbS, YTO, BO3MOXHO, CBUAETE b~
cTBYeT 00 06LIMX Nexaluux B 0cHoBe cybcTparax;

*  CBAi3b HAKOMJIEHWS JKene3a W YXYALWEHNS KOrHUTUBHBIX
(YHKUMI: TKaHeBble W3MEHEHUS B TMMMOKaMMe U Ta-
namyce, CBS3aHHbIE C KOTHUTUBHBIM AeduLMTOM npu
bonesnn MMapkuHcoHa 6e3 feMeHUMH, U yBeAMYeHUe
COLLepaHus Xesie3a B TEMEHHOM U NpedpoHTanbHoV
Kope rofOBHOMO M03ra, CBA3aHHOE C MpeauKTopaMu
KOTHWUTUBHOTO UCX0[a;

 KONMYECTBO efie3a B ro/IOBHOM MO3re YBeSINYMBa-
N0Cb B CKOp/yne B CBA3U C YXYALIEHWEM [BUraTeslb-
HOM BYHKLMK;

+ KOrHMTUBHblEe GYHKUMM KoppenmpytoT ¢ QSM B 06-
nacTax runmnokamna, yro rosoput 06 QSM Kak B03-
MOXHOM boJiee UyBCTBUTENIBHOM METOAE AMArHOCTUKY
PaHHWUX U3MEHEHUI TKaHWU, YeM 0OblYHbIE U3MepeHUs
atpoduu;




0B30PHI

- npu BbA 6onee Bbicokoe 3Hayenne QSM, ocobeHHo
B rMnrnoKamne, HabmoaeTcs y aMuions-no3uTUBHbIX
nauueHToB. Xene3o MoxKeT cBA3bIBaTbCA ¢ 6eTa-amu-
NOML,0M, HaNpsIMYK YCUITMBAs ero TOKCUYHOCTb WUiK 33
CYeT MOBLILLEHHOT0 GochOpUIMPOBaHUSA Tay;

 un3MeHeHus QSM, cBA3aHHbIe C MOTOPHOMN TSKECTbIO,
HabntoAanucb NpenMyLLECTBEHHO B NPaBOM MojyLua-
pwm [17, 19-23].

TakuMm 00pa3oM, MosyyeHHble pesysbTaTbl MO3BOAST
OTMEeTUTb pa3inyHble KonebaHus ypoBHei enesa B MO3-
re, NpocneauTb BEepPOATHbIE CBA3M CUMMTOMOB 3aboneBaHus
C 30HaMM [eMOHUPOBaHUA, @ TaKIKE OTMETUTb BO3MOMHbIE
06LLHOCTM HO30/10TUIA C ONpeeNieHHbIMU CXOACTBAMM B CUM-
MTOMax W NaToreHeTMYECKUX MexaHu3Max. bbino obHapyxe-
HO, 4T0 AaHHble MPT 06bI4HO KOPPENMPYIOT C MHBANIUAHOCTbIO
W, TaKUM 06pa3oM, MOTyT UCMOL30BATLCA LS MOHUTOPUHTA
nporpeccvpoBaHmns 3abonieBaHus.

MeToapl NpUKM3HEHHOI BU3yanu3aLmm, MOryT coyeTaTb-
€A C NPMMEHeHNeM naTtoMopdonornieckux MccnemoBaHui,
KOTOpbIE MOKa3blBakT 06bEKTUBHbIE MOCMEPTHbIE faHHbIE M0
pacrnpefeneHunio Xene3a B KOHKPETHbIX CTPYKTypax Mo3ra,
a TaKe Jpyrve MopdoNorMieckne U3MeHeHms, CBA3aHHbIe
C HelpopereHepaLmei, LeMUeNMH13aLmMei, BocnaneHueM [2].
McTonornyeckue pesynbTarbl, NOAYYEHHbIE PALAOM UCCNEA0-
BaTeNel, NoOKa3am cregytoLuee:

* MepuBacKynspHoe pacnpefesieHune Kenesa B CKopiy-

ne (HeKoTOpble aBTOPbI NPEAMNOJIArakT, YTo HaKome-
HWe JKene3a CBA3aHO C HapyLUeHWeM reMatosHueda-
nuyeckoro bapbepa, € 3KCTpaBa3aLyell IpUTPOLIUTOB
Y NauMeHTOB C MapPKUHCOHU3MOM, O[LHAKO 3Ty TOYKY
3peHuUs 0cmapuBaloT Apyrue, YTBEPKAatLLMe, YTo OT-
TIOEHWA JKeNe3a BO3HUKAIOT U3-3a MUKPOULLEMUN);

+ OnepHbil Wwap sABNSeTCA caMbiM boraTbiM XenesoMm

6a3anbHbIM raHrmeM;

* HaKomneHue xenesa B DasanbHbIX raHIUAX YacTuy-

HO CBA3aHO ¢ AMCHYHKLUMEN NepuBacKyNIAPHOro NyTH,
KOTOpbIN, KaK U3BECTHO, ABNAETCA aKTUBHLIM 3D deK-
TOPOM YyLaneHus 0TXOA0B;

* HabnpaeTcs CHUXEHME KOHLIEHTpaLMM HelpoMena-
HWHa B YepHOIi cybcTaHLmK;

 3afHAS YacTb CKOPAYMbl ABAAETCA NEPBOM YaCTbio,
B KOTOpOW HabnofaeTcs yMeHbLUEeHWe KOMYecTBa
A0(haMVHOBBIX PeLenTopoB, KaK 3T0 MOKa3aHo C no-
MOLLUbI0 AJEPHOM BM3yanusauuu Npu CUHLPOME
NapKWMHCOHU3Ma (NpeanonaraeTcs, YTo HaKoMieHue
XeJe3a CBA3aHo C 0c0b0OM NpespacnofioXKeHHOCTbI
natepanbHbIX NEHTUKYNOCTPUAPHBIX apTepui K uLle-
MWW B 3afHeNaTepanbHoi YacTu ckopnynbl) [24, 25].

TakuMm 06pa3oM, MOXKHO 3aMeTUTb, YTO [aHHble MaTo-
MOpOIOr1YecKMX UCCeA0BaHNUNA TaKXKe KOPPEMPYHOT C no-
KasaTensiMu HeWpoBu3yanusaumu. BaxHbeiM sBnsetcs pac-
CMOTpeHMe cocyaucToro dakTopa Kak OHOr0 U3 3BEHbEB
naToreHe3a, YTo Kak pa3 M MOATBEPKLAETCA MOyYeHHbIMU
TUCTONOTMYECKUMM [JaHHBIMU O COCTOSHUM reMaTo3HLedanu-
yecKoro bapbepa, NepuBacKyNApHbIX NPOCTPaHCTB [25].
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Takxe Heobx0aMMO YNOMsAHYTb METOAbI UCCIe0BaHuS,
HeobxoauMble 171s onpefeneHns YPOBHSA BELLECTB, Y4acTHU-
KOB MeTab0/M3Ma KIeTKH, U CTPYKTYPHBIX 3/IEMEHTOB, aKTUB-
HbIX B HAKOMJIEHWM }enesa.

lpu onpenenenHbix napametpax MPT cnocobHa Bu3y-
anuanpoBaTb HUIPOCOMbI U MenaHWH. Bbicokoe npocTpaH-
CTBEHHOE pa3peLleHue, NoNy4eHHOE C UCMOosb30BaHWeM 6o-
nee BbICOKOI HAMNpSXKEHHOCTU MarHUTHOrO MoJis, NO3BoASET
uccnefoBaThb Takue ManeHbKUe CTPYKTYPbI, KaK OTAEeSNbHbIe
HUTPOCOMBbI B KayAanbHOM M BeHTponaTepasibHOM ffpax
obnactu [26]. HelipoMenaHuH BhipabaTbiBaeTCs B BULE NPO-
OyKTOB 0bMeHa podamuHa. OH KOHLEHTpUpYeTcs BHYTpU
cneumduyeckux aytodarieckux opraHensi, HakanamBasch
B TEYEHUE XM3HW B COMEe A0(haAMUHEPTUYECKUX HEPOHOB
B YC [1]. CywecTByeT HeipoMenaHuH-4yyBcTBUTENbHaA MPT,
KOTOpas npefHa3HayeHa Ans 0OHapyKeHus COAepiKaHus
HelipoMenanuHa (HM) — npopykTa MeTabonmsMa podamu-
Ha, HaKoM/eHWe KOTOPOro BO3MOXHO OTC/IEAMTb C MOMOLLbIO
AaHHOro MeToAa Ha T1-B3BeLLEHHbIX U306paxeHusx B [o-
(aMMHeprMyeckux HemMpoHax YepHol cybcTaHumM, Tak Ha-
3blBaeMbIX HelipoMeNiaHUH-MOMOXKUTESNbHBIX A0HaMUHOBBIX
HenpoHax [7].

OCOBEHHOCTW HAKOMNEHUA
XEJIE3A W EI'0 COEAUHEHWWA TTPU BA

MeTabonu3my ene3a B natoreHe3e bA otBogmTCS onpe-
LeNieHHas pofb. YacTUYHO U3BECTHbI HEKOTOPbIE MEXaHW3Mbl
yyactus xenesa B 00pa3oBaHUM aMunomaa, Nporpeccupo-
BaHWUW HelipofereHepaumu. B yactHoct, nyTb 06pasoBaHus
beTa-amunouza (AB), B KOTOPOM, KaK MOKa3bIBaOT UCCNELO-
BaHWS, Kene3o UrpaeT akTUBHYK posb. bonbluas yacts APP
pacLlennseTcs HeaMMIOMOOreHHbIM MyTeM: O-CEKpeTasa,
a 3aTeM y-ceKpertasa BbiCcBOOOatoT N-KoHLeBoW ¢par-
MEHT p3, 0CTaBNAsA BHYTPUKIIETOYHBIA AoMeH APP B MeMbpa-
He [12]. AnbTepHaTnBHO, APP MOXeT cHauana pacLuennsaTses
B-ceKpeTasoil, a 3aTeM y-CEKpeTasoii ¢ obpasoBaHueM AP
[1, 12]. MNpoTeonuTnyecKas akTMBaums GopM a-CeKpeTasbl
1 B-cekpeTasbl MofynupyeTcs GypuHOM, NpU 3TOM Ype3Mep-
HOE KO/JIM4YeCTBO 0OLLEro JKeme3a CHUMXAET ero aKTMBHOCTb,
MOCKOJIbKY TpaHCKpunumsa benka-depMeHTa Moaynupyetcs
KNeTOYHbIMM KOHLEHTpauMsMM MeTanna, cnejosarteb-
HO, CMocoOCTBYIOT aKTMBHOCTU P-CekpeTasbl WU yCUNMBaIOT
amMunounporenHbin nytb [1]. *eneso MoxeT MogynmpoBaTth
npoueccur APP 1 nocpeactBoM B3amMogencTama ¢ benka-
MW, Y4acTBYIOLLMMM B perynsaumm ero Metabonmsma [3, 10].
CnepoBarenbHo, TpaHcnauma APP MoxeT noBblLaThCS B yC-
noBuax u3bbITKa Xenesa, yBennumeas Konuyectso APP, fo-
CTYMHOrO [J1A BCTYNNEHUS B aMUIOMULOTEHHBIN NYTb, YeMy
CnocobCTBYET CHUMKEHME aKTUBHOCTM (ypuHa [3]. Oeduumt
Tay HapyLlaeT 3KCMOPT ene3a (epponopTvHa, COXpaHsas
APP B 3HA0MNa3MaTMyecKoM peTuKyNnyMe, Tak YTo oH 60/b-
Lue He MMeeT BO3MOXHOCTM MOMacTb Ha MOBEPXHOCTb Hew-
POHOB, TAe OH MOXET CBA3bIBaTb CBOK (epPOKCMAA3HYI0
aKTUBHOCTb C hepponopTUHOM. [10BbILIEHHbIE KOHLEHTPALIMM
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)Kenesa ConpoBoXaaloT arperaumio AR B obnactsx, nepso-
HauanbHO nopaeHHbIX BA, 1 galoT BO3MOXHOCTL AMarHo-
CTUKM Ha ocHoe MPT [1, 3]. Psa aBTOPOB ONMCHLIBAKOT CBA3b
)enesa u Apyrux MeTajuioB B pasBUTUM AaHHOW HO30JI0MUN.
Peub npet rnaeHbIM 06pa3oM 0 Meau M LmHKe. B uccnepo-
BaHMAX OTMEYAKTCA BbICOKME KOHLEHTPALMM LMHKa, Meay
W Kenesa B HepacTBOPUMbIX aMUNOUAHbLIX bNsALKaX W Heli-
pobubpunnapHbix KybKax, xapakTepHblx ans bA, nomumo
3T0ro, 6610 NOKa3aHo, YTO Mefb HapAdy C XenesoM Bbl-
3blBaeT arperauumio f-amuiompa M cnocobcTByeT Hempo-
HalbHOMY OKWCIUTENBHOMY CTpeccy; 0bLLMin ypoBeHb Meay
B rO/I0BHOM Mo3re cHuxeH npu bA [27]. Takxe cywectsyet
MHEHUE Y4YeHbIX 0 BaXHOCTU remokcupaasel (HO-1) B pas-
BUTUW HEMpOJereHepaTMBHLIX MPOLECCOB B CBA3M C HaKoM-
NEHWEM XKeNe3a: HaKoMeHWe Tay B HelipodubpunnspHbIx
KiybKax cBfi3aHo ¢ MHAYKUMen HO-1, MOLLHOrO aHTUOKCK-
AaHTa, KOTOPbIA UrpaeT BaxKHYI0 posib B MeTaboninsme rema,
BbICBODO0XKAAEMOr0 U3 MOBPEKLEHHbIX MUTOXOHApUIA [27].
Ponb ocTanbHbIX M3BECTHBIX y4acTHUKOB 0bMeHa enesa
B pa3BuTumM BA He BbisiBNeHa A0 KOHLIA, 0AHAKO 0TMeYaeTcs
CneflyloLliee: KOHLeHTpauus TpaHcheppuHa Huxe B benom
BeLLeCTBe pa3/MyHbIX 0611acTel Kopbl FOSI0BHOM0 MO3ra,
a MNOTHOCTb PELENTOPOB TPaHC(hEeppUHa W ero CBA3bIBaHME
3HAYMUTENBHO CHUKEHBI B TUNMOKaMne, YpoBHU hepponopTu-
Ha, OCHOBHOr0 6esika-3KcnopTepa Xenesa B HelipoHax rum-
MoKaMna, 3HaYNTeNIbHO CHIKEHBI [27].

OCOBEHHOCTU HAKONNEHUA
XENE3A W EI0 COEAUHEHUH
MPU PACCEAHHOM CKJ1EPO3E

MoBbILEHHbIE YPOBHM Xene3a HabMoAaloTCs B CTPYKTY-
pax Mo3ra U npu paccesHHoM ckiepose. OTMeyaeTcs 3To BO
MHOIVX rNYBOKMX CTPYKTypax ceporo BelecTBa (DGM). B be-
JIOM BeLLieCTBE OT/IOXEHWA MeTaia 0bblYHO pacnonaraiTcs
B MecTax BOCMaeHusl, KOTOpble CBA3aHbl C COCYAaMM, YTO
TaKXKe 0TMeYanocb M MpW YKasaHHbIX BbILIE HO30JIOMUSAX.
MpUUMHBI HAKOMIEHUS XeNe3a HesACHbI, HO MOTYT ObITb CBSA-
3aHbl C BOCMaNUTENbHBIMU MPOLIECCaMM, KOTOPble U3MEHSIOT
NPOHMLLAEMOCTb reMaTo3HLUedanmyeckoro bapbepa, TeM ca-
MbIM 1103B0/15A BoraTbiM enie3oM Makpodaram NpOHKUKaTh
B MO3r, @ TaKKe C HapyLUeHWeM roMeocTasa aKCOHasbHbIX
MOHOB W abeppaHTHOM 3KCMpeccueld rnyTamMaTHbIX peLento-
PpOB, HaTPWEBbIX KaHa0B 1 MOTEHLMaN-3aBUCUMBIX KanbLy-
€BbIX KaHasoB, YTO MPUBOAMT K HaKOMMEHWNKO KaNbLMsA B aK-
COHax W ux aereHepaumm [28]. HexkoTopble uccnefoBatenu
B [laHHOW 06N1acTU NPUBOAAT UHTEPECHbIE, 0AHAKO NPOTUBO-
peumBble pesynbTaTbl OLEHKW MoKasaTteniel KonebaHui co-
LepxaHusa xenesa B obnactax Mosra. Pesynbtathl pabot
MOKa3bIBaloT CreaytoLLee:

* Y MaLMEHTOB C PacCcesiHHbIM CKIIEPO30M COAEepaHue
)ene3a B Tanamyce Hbin0 3HaUMTENBHO CHUXEHO, NMpU
3TOM Yy NaLMEHTOB C NPOrpeccupyioLLMM paccesHHbIM
CK/IEp030M COLlepXaHue xenesa OblN0 HUKeE, YeM
Yy NaLMEHTOB C PELIMAMBHUPYIOLLEN peMUCCUEN;
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* COAEepXaHue xenesa ymeHbluunocs B DGM y naumen-
TOB C paccesiHHbIM CK/IEPO30M, B TO BPEMS KaK B KOHT-
POJIbHOIA FPYNMe OHO BO3pacTaso v 0CTaBaoch CTa-
OUNbHBIM;

+ CHUKEHWe COAEepXaHus MeTanna B Tajamyce acco-
LMMPOBaNoCh C MPOrpeccMpoBaHUEM MHBANUAHOCTY
[28, 29].

Mpy 3TOM MHOMMMM ynycKaeTcs M3 BUAY TOT aKT, yTo
yMeHbLLUEeHNEe 06beMa CTPYKTYphI BbI3bIBAET YBENINHEHNE Ha-
bntogaeMon cpefiHen Mo PermoHy KOHLEHTpaLWMK Xenesa, 3a
UCKITIOYEHWNEM CyyaeB, KOTfa PervoHanbHbIi NoKasaTesb
COZIepXaHNA Kemne3a CHUXaeTcs MpOMopLMOHanbHO 00b-
eMy, 1 HaobopoT. TakKe 06 3TOM He YNOMMHAETCA U B KOH-
TEKCTE PacCMOTPEHUS! BO3MOXHBIX METO[0B [MArHOCTUKM
bonesHei lNapkuHcoHa u AnbureiiMepa, a cnefoBaTesbHO,
B UCCNELL0BaHNAX HEMpOLereHepaTMBHbIX 3ab051eBaHMI C UC-
nonb3oBaHneM Metofa MPT He yunTbiBanach AOMKHbIM 06-
pa3oM CTpyKTypHas atpodus. WHTepnpetaums nonyyeHHbIX
MOBBILLEHHBIX KOHLEHTPaLWI Xenesa npu AeMUeNMH13aLmMm
0CNoXHAeTCA ewe bonbLue. 370 CBA3aHO C AMaMarHUTHBIMU
CBOMCTBaMM MMENIWHA, MO MpUYMHE KOTOPbIX Mpouecc fe-
MWENUHW3aALMM MOXET MOBbILLATh MECTHY BOCMPUMMYM-
BOCTb M, BO3MOXHO, UMUTUPOBATb NOBBILIEHHYIO KOHLLEHT-
paumio uHTepecytowero Bewectea [30]. Tak, copepiaHue
Kenesa ABnsieTca bonee HafeXHbIM BU3yaNU3MPYHOLLUM
MapKepoM MpOrpeccuMpoBaHns PacCesHHOro CKNeposa, YeM
TONIBKO 00BEM MM KOHLEHTpaums Xenesa, BBULY ero oT-
HocuTeNbHOW He3aBucuMocTh oT Bo3pacTa [30]. Mpu atom
Lpyrvie aBTOpPbl OTMEYAlOT MOBbLILLEHWE METaNNa B TeX Xe
CTPYKTypax, KoppenupyloLlee ¢ NporpeccupoBaHueM 3abo-
NeBaHusl, 0[JHAKO B OCHOBHOM 6e3 yyeTa aTpoduu oTaenoB
mo3ra [31].

BO3MOXXHbIE METObl TEPATNUA
C UCNOJIb30BAHUEM XEJIATOPOB
XENE3A

TepaneBTUYecKoe MCMOMb30BaHWE XeNaTopoB ene3a
LNs YAaneHus ero u3bbiTKa Bbi3bIBAaeT MHTEPEC BBULY BO3-
MOXHOrO MpOrpecca npu NPUMEHEHUN LaHHbIX NpenapaTos.
OAHaKo HeKOTOpble y4eHble CMpaBej/IMBO 0TMEYaloT: Xena-
TOP LOKEH MPOHMKATb KaK Yepe3 KIeTouHble MeMbpaHbl,
TaK ¥ Yepes reMatosHuedanmueckuin bapbep L1s OeicTBus
HernocpeACTBEHHO Ha 0bnacTb HakomneHus xene3a 6es uc-
TOLLEHMS, CBA3AHHOr0 C TPaHC(EeppUHOM Kenesa U3 nnas-
Mbl, P 3TOM HEWU3BECTHA CMOCOBHOCTb [laHHbIX MpenapaTos
CBA3bIBaTb MeTa U3 6ESIKOB U MOJIEKYI, B KOTOPbIX JKENe3o
Haxo4uTCS B KOHBIOrYPOBAHHOM COCTOAHUM (HampuMep, Hell-
pomenanuH) [11].

B psine HabntofeHuiA nokasaHa apheKTUBHOCTb XenaTupo-
BaHMs enesa npu neyeHnn bonesnu MapKuHCoOHa Ha XMBOT-
HbIX MOJENsX, CBA3bIBaHWE MpenapaToM MeTansa NpuBoaMIo
K YMEHbLUEHWI0 KONIMYECTBA peaKTMBHbIX MOHOB [24]. TpuMe-
HeHve audepunpoHa y NaumeHTa ¢ YMepeHHbIM NapKUHCO-
HWU3MOM, PSBOM [BUraTeNlbHbIX CUMMTOMOB M HabnioaaeMoM




0B30PHI

npu nposegeHuu T2*-B3gelweHHon MPT Hakonnexun xe-
fle3a B CTPYKTypax MO3ra TaKXKe OKas3asio MOoSIOMUTENbHbIN
3tbdeKT, B pesynbTaTe KOTOPOro UCCeA0BaTenM OTMETUIIN:
Yepes 6 Mec MHOrMe CUMMTOMBI YIyYLIMNKCh, a Yepe3 1 rog,
ynyuLeHue bbino 3admKcmpoBaHo B bannax no EAMHON WwKa-
ne oueHKn bonesnu MNapkuHcoHa, T2*-e3BewwenHas MPT no-
Kasana CHUXeHWe HaKoMNeHus xenesa B bunartepanbHbIX
3ybuatbix agpax ¢ 6onee MAMKUM M NO3OHUM CHUXEHUEM
B YepHoii cybcTaHUmMK, Ho 6e3 3HaUMMBIX M3MEHEHWN B Kpac-
HbIX aapax [24]. MNpeaBapuTenbHble faHHbIe MOKa3anu, YTo
pedepunpoH B fo3e 30 MI/Kr B AeHb HE3HAUUTENBHO YyY-
LIaeT ABUraTesbHble CUMMTOMBI MOCSe 6 Mec JieyeHus, 3a-
MeJJIfeT MPorpeccupoBaHme ABUraTeNIbHOW HEeA0CTaTOuHO-
CTU U CYLLECTBEHHO YyuyLIaeT aBuratesibHble GyHKUmiA [32].
OpHako, cyns no AaHHbIM HabnAeHWH, BO3MOXHBI U Mo-
BouHble 3ddeKTbI Tepanuu: NPOSBNEHUS HEATPOMEHUN UK
arpaHynouMTo3a, KoTopble ObICTPO MCYe3NM nocne npexpa-
LeHunsa npueMa [32].

PaHee onybnuKkoBaHHbIe uccnefoBaknsa Tepanuu npu bA
MOKa3anu, YTo MPUEM XeaTOpPOB CYLLECTBEHHO CHU3WN CKO-
POCTb YXYALUEHWUS HaBbIKOB MOBCEHEBHOW U3HK Y 48 na-
LMEHTOB, NonyyaBLmx fedeppokcaMut (125 Mr BHYTpUMBI-
LUeYHo 2 pa3a B [eHb, 5 pa3 B Hep B TeyeHue 24 Mec) [6].
B 2013 r. 6binm npefcTaBneHbl pesynbTathl 2-i1 Gasbl Ku-
HUYECKMX MCMbITaHW/A Y4acTBOBABLLEr0 B «CBS3bIBAHUMU»
Metannos — PBT2 (5,7-auxnop-2-[(aumetnammno)Metun]-
8-rmapoKcuxuHonmH) y naumeHToB ¢ bA [33]. [aHHbin npe-
napat cBsA3blBaeT M3ObITOK MefM, LMHKA U, BO3MOXHO,
)KeNe3a B rojI0BHOM M03re, B pe3ynibTaTe Yero CHUMKAeTcs
KONMYecTBO 00pasoBaHMA aMUIOMAHbLIX OnfiLeK, a TaK-
e cnocobcTByeT nepeMeLLeHnio MOHOB MeTannoB B WC-
TOLLEHHbIE KIIETOYHbIE KOMMapTMeHTbl. B KiuHuueckom
“ccnefoBaHuM ¢ yyacTueM 78 naumeHToB ¢ 6onesHbto Anbl-
renmepa 29 u3 Hux nonyyanu PBT2 B gose 250 Mr/geHb,
apyrve 20 nonyyanu donee Hu3kyo go3y PBT2 (50 mMr/peHb),
a ocraswwuecs 29 nonydanu nnauebo [33]. Y naumeHToB,
nonyyaswux 250 Mr/peHb, Habmoganocb 3HauMUTeNbHOE
CHWXKEHWe KOHLEeHTpaumn AP B CMMHHOMO3rOBOM YMAKO-
CTM W OTMEYanocb HEKOTOpOe YMyYLleHWe KOrHUTUBHbBIX
yHKuui [33].

3AKJIKYEHUE

Mpyn paccMOTpeHUM U3BECTHbIX 0COBEHHOCTel NaToreHe-
3a W pacnpefeneHus xenesa npy pasnuyHbix 3aboneBaHusx
CTAHOBUTCS OYEBMAEH PAZ HEpELLEHHbIX BOMPOCOB AaHHOM
npobnembl. HecMOTps Ha CX0XKeCTb MHEHMIA Pa3fnyHbIX aBTo-
POB WUCCNEA0BaHMIA N0 BONBLUMHCTBY BOMPOCOB, CyLLECTBYIOT
W pasHornacus Mexay Humu. Bonpoc o cnocobHocTv aenoHu-
POBAHHOTO KIIETOYHOIO XKene3a K MHULMAaLMK OKUCTIUTENbHO-
ro cTpecca B pesynbTare pasBuTUA cBOBOLHO paauKanbHoro
MexaHu3Mma B UTore peakumu MeHTOHa, YTO [LO/KHO OKOH-
UNTbCS cneunduIecKoii rmbenbio KNeTkn — (epponTo3oM,
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BMAMMO, BCE JKE OCTAaeTCA OTKPbITHIM. lMoMuMo 3TOro, Ha
CEroAHSLIHUIA AeHb HelOCTAaTOYHO 0TODpaXeHa CBA3b Aen-
CTBMSI XPOHUYECKOTO BOCMANieHUs B OpraHM3Me, HepocTaT-
Ka M M3bbITKa Apyrux MeTasnos, BUTAMUHOB, aMUHOKMCIIOT,
MHQEKLMOHHBIX areHToB W LPYrX CUCTEMHBIX MPUYMH,
BAMSIIOLLMX HA NMOKa3aTeNn 0OMeHa Jefe3a Kak B opraHusMe
B Lie/IoM, TaK W B M03re B 4acTHOCTU. CTOUT ynoMsiHyTb, YTO
X0TS PONb COCYAMCTOr0 (aKTopa O4YeHb LUMPOKO 0bcyXAaa-
eTca B (pasBuTWM) NaTonorMu (FONIOBHOFO) MO3ra, OLHAKO
crefylollme B pesynbTaTe 3TOr0 MeTabonMyeckue AM3pe-
TYNATOPHbIE MPOLLECCHI, CBA3aHHbIE C HapylleHueM obMeHa
KeJe3a, 0CTaloTCA He [0 KOHLA U3y4yeHHbIMK. MccneoBaHue
pacrnpefeneHus MeTannia B Mo3re ¢ noMoLlbio MP-MeToamnk
OEACTBUTENBLHO MO3BONAET NPOCNEANTb CBA3b MEXY KO-
4eCTBOM HaKOMMBLUEr0CA JKene3a W NposB/IeHNEM CUMMTO-
MOB 3ab051eBaHMI. Y)Ke Ha [aHHOM 3Tarne 0TMEeYaeTcs BO3-
MOXHOCTb UCMOMb30BaHWUA HEMPOBU3YaNnM3aLUMK KaK MeTofa
OLIEHKM NporpeccupoBaHms 3aboneBaHms. OnHaKo oTcyTcTBME
[0CTaTO4YHOro 06beMa aHanM3a COOTHOLLEHWS aTpoduu,
LEeMUEeNMHU3aLMM, BOCNaNeHNs K 00beMy, KOHLEeHTpaLmuu
B KOHKPETHbIX CTPYKTYpaX JKenesa He Mo3BOJIeT 40 KOHLa
00BEKTUBHO OLIEHMBATb [aHHble pe3ynbTaTkl. Ho, HecMoTps
Ha 370, MEPCMEKTUBHOCTb 3TUX METOA0B ABJAETCS BCE e
KpaliHe BbICOKOW. Mcnonb3oBaHue cneumdryeckon Tepanum
XeslaTopaMu NMOKa3bIBaET, YTO [laHHbIA MeTO/, NO-BUAMMOMY,
MOXET 0Ka3aTbCA TaKKe 3P(DEKTUBHLIM B Tepanuu [LaHHbIX
3aboneBaHuii. OHAKO OrpaHWYeHHOCTb KOJMYecTBa UMelo-
LUMXCA UCCneio0BaHuiA B 0611acTW NpenapaToB U NPUMEHEHUS
MX B A@HHOM acreKTe MoKa He Mo3BOJIAET OLEHUTb peasib-
HYI0 NePCMeKTUBHOCTb, TaK KaK AaHHble CpeAcTBa MoKa He
OKa3blBalOT CUCTEMHOO JEICTBUA U UX MPUMEHEHNE MOXKET
COMPOBOXAATbCA PasnMyHbIMU NO6OYHBIMM 3 deKTaMK, 0CO-
OeHHO npu HeobXxoaMMOCTM LUTENbHOM Tepanuu. 3T0 Noa-
TBEPXKAAET, YTO CTOMT paccMaTpuBaTh U ApYyrue BO3MOXHbIE
MoAXoAbl K Tepanuu BBULY 3HAUUTESIbHOW POAM Kenesa
B roMeocTase.

AONOJIHUTENBbHAA UHOOPMALUA

UcTounuk duHaHcupoBaHus. GuHaHcupoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOC.

KoHdnukT uHTepecoB. ABTopbl AeKnapupylT OTCYTCTBUE
SIBHbIX WM MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBS3aHHbIX
¢ nybnmKaumen HacTosLLEN CTaTby.

JTnyeckas aKcnepTM3a. 3TMUecKas 3KCMepTH3a He NpoBOAY-
nach, TaK KaK CTaTbsl HOCUT 0D30pHBIA XapaKTep W He COLEpKUT
KaKux-n1bo mccnefoBaHWid C y4acTUEM JOLEH WM MUBOTHBIX
B KauecTBe 0OBLEKTOB U3y4eHMs.

Bknap aBTopoB. Bce aBTOpblI BHECAM CYLLECTBEHHbIN BKIAf,
B MpOBefleHWe WCCNefj0BaHWUA UM MOAFOTOBKY CTaTbW, MPOYM
1 08obpunu GuHanbHyo Bepcuio nepes nybnukauuen.
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CobbiTue |. PasBuTue BoCTOMHOM MeMULMHDI
B Poccuu B XVIII-XIX BB. Ponb yyeHbix
UMnepaTtopckon Meauko-xupypruyeckou

(BoeHHO-MeAULIMHCKOM) aKageMUu
I.0. AuppeeBa, M.M. OguHak, B.H. Lbiran, U.B. JIutBunenko, C.A. MamaeBa

BoeHHo-MeauunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

lpeacTaBneHa UCTOpUS 3apOXKAEHUS TpaAMLMOHHOW BOCTOuHOW MeaumumHbl B Poccum B XVIII-XIX BB. lepBbie cBeaeHus
0 BOCTOYHOI MeamumHe Bbinm npuHeceHsbl B Poccuto B XVIII B. Bpauamu, nobbiBaBmmm B MoHronnm u Kntae B coctase no-
CONBCKUX 3KCTEeAMLMIA. HauanoM cuMcTeMaTUyecKoro UCCNeAoBaHUs BOCTOUHbIX METOLOB JIEYEHUS! MOXHO CUUTaTb MepBble
pecstunetus XIX B. bonbluas 3acnyra B 3T0M npoLiecce MPUHAANEXUT COTPYAHUKAM PoccuidcKoii fyxoBHOW Muccum B leku-
He, BbINosHsABLLEN ¢ 1715 no 1864 r. penurnosHble, AMNNOMATMYECKUE W Hay4YHble 334a4u. HeoLeHUMbIN BRI B U3y4YeHue
KWTaNCKOW MeAMLMHbI BHEC/IM pyKoBoauTenun Poccuiickon ayxoBHon Muccun. Mnasa IX muccum Hukuta Akosnesuy buuypuH
(oTew NakuHb) B coBepLLEHCTBE BNAfeN KUTANCKUM A3bIKOM, U3y4all NepBOMCTOYHUKA MeAVLIMHCKON NUTepaTypbl, NepeBoams
Ha PYCCKWIM A3bIK 3Ha4MMble TPaKTaThl, 00y4Yan KUTANCKOMY A3bIKY COTPYAHUKOB Muccum. [nasa X muccuw Masen WBaHoBuy
KaMeHCKuMI cocTaBUn KUTaUCKO-PYCCKUIA MeAULMHCKUIA CNOBapb, OCYLLLECTBU/ PEopraH13aLMio MUCCUM, HAacTosN Ha HeobXxo-
LMMOCTU BBEAEHWA JOMKHOCTU JieKaps B COCTaB COTPYLHMKOB. HaumHas ¢ 1821 r. B coctaBe X—XIV Muccui Tpyamnmck Bbi-
MYCKHWKKM MIMnepaTopcKoi Meamnko-xupyprideckon (BoeHHo-MeauumHcKoi) akagemum 0.11. Boiiuexosckuid, M1.E. Kupunnos,
A.A. Tatapunos, C./. basunesckuii n I1.A. KopHneBckuit. OHU NPOSOMKMAN U3yHeHUe TEOPETUHECKUX KOHLIENLMIA KUTANCKOM
MeaMLMHBI, PUIoCOMCKUX M KYNbTYPHBIX TPAAMLMIA, NIEXaLLMX B OCHOBE 3ApaBooXpaHeHus. Hapsaay ¢ BbinonHeHueM Bpayeb-
HOM paboTbl, OHM NO 3afaHnio MeaMUMHCKOro coBeTa NpyM MUHUCTEPCTBE MHOCTPaHHbIX A 3aHUManuCh BONpOCaMu anuae-
MWOJIOTUM, OpraHW3aLMK 34paBoOXpaHEHNs U npoLiecca NOAroTOBKM Bpayel B Kutae, aHanM3npoBanu BOCTOYHbIE MOAX0.b
B AMArHOCTMKE W NieYeHumn 3aboneBaHnid, hbapMakoneto, BONpOChl MPUMEHEHNS pacTUTENbHBIX CPEeACTB, METOAbI NPOdUIaAKTH-
K1 1 NOAJEPIKaHNA 3[40POBbs. HayuHbIA NMOAXO0A, 3HaHWE KMTANCKOrO A3blKa, ANMTeNbHoe npebbiBaHue B CTpaHe Mo3BONWIM
UM BbIBECTU W3y4YeHWe BOCTOYHOM MeAMLMHbI Ha KaueCTBEHHO HOBbIA YPOBEHb M MO3HAKOMUTb POCCUICKOE MeLULMHCKOe
c006LLECTBO C KUTANCKUMM METOAAMU NIEYEHUS U MPOGUNAKTUKY 3ab0NeBaHNN, BHEAPUTb B POCCUMCKYI0 MPAKTUKY MroyKa-
NblBaHWeE, NPUKUraH1e, NPUMEHEHNE HOBbIX BUL0B PacTUTENbHBIX CPEACTB, 000raTUTh KONMEKLIMM NNEKAPCTBEHHBIX PacTEHUN.

KnioueBble cnoBa: BOCTOYHAs MeAMLMHA; UIOYKanblBaHWe; MPUKWUTaHWe; poccuiickas AyxoBHas muccus B Kutae;
TpaaMuUMOHHan KuTaickaa MeamumHa; C.M. basunesckwit; H.A. Buuypun; 3.B. bpetwHeingep; O.[1. BoiuexoBcKui;
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Kak untnpoBarts:

Anpgpeesa I.0., OguHak MM., UbiraH B.H., JluteuHenko W.B., Mamaesa C.A. CobbiTvie |. Pa3BuTre BocTouHo MeamnumHel B Poccum B XVII-XIX BB.
Ponb yueHblx Mnepatopekoit Meauko-xvpyprisdeckoit (BoeHHo-MeamMUMHCKONM) akaaemum // U3Bectust Poccuitckoit BOEHHO-MeMLMHCKON aKafeMui.
2023.7. 42.N° 4. C. 469—477. DOI: https://doi.org/10.17816/rmmaré07433

Pykonucb nonyyena: 11.10.2023 Pykonucb ogobpena: 01.11.2023 Ony6nukoBaHa: 14.11.2023
V-2
3KO®BEKTOP Cratest gocTynHa no nvuenavm CC BY-NC-ND 40 International

© 3xo-Bextop, 2023

469


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/rmmar529307
https://doi.org/10.17816/rmmar529307

470

Russian Military Medical
HISTORY OF MEDICINE Vol 42 (4) 2023 Academy Reports

DOI: https://doi.org/10.17816/rmmar607433
Research Article
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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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VICTOPUYECKVIE VICCTEIOBAHMA

BBEAEHUE

WHTepec K u3yyeHWIo TPaAMUMOHHOW BOCTOYHOM Me-
AVUMHBI B Poccum TecHO CBSI3aH C pa3BUTMEM 3KOHOMUYe-
CKWX M MOSUTUYECKUX B3aMMOOTHOLLIEHUI MEX[Y CTpaHaMy.
B XVII B. Kutai npuaepuBancs noiMTMKKN «3aKpbITbIX [Be-
peit», He UMeN AUMIOMaTUYECKUX OTHOLLEHWI ¢ PoccuidcKoii
UMnepuei U C OpyruMn rocynapcteamu. KoHTaKTbl Mexay
CTpaHaMu OCYLLLECTBASANNCH NOCPEACTBOM NOCOSbCTB, MapLu-
PYT YaLe Bcero niexkan u3 Poccumn B Kutaii. epBble gocto-
BEpHble CBEJEHWUS! 0 BOCTOYHOW MeAMLMHE B POCCUICKOM
obwectee noseunuck bnarogaps BpayaM, nobbiBaBLLNAM
B [logHebecHoM B cocTaBe MOCONbCKUX 3KCMEAMUMA U He-
MoCpefCTBEHHO HabnaaBLLMM paboTy BOCTOUHLIX KOMer.
Tak, B 1693 r. B Kutae nobbiBan Bpay Xpuctodop KapteHc
B KauecTBe Y/eHa MocosbCKOro KapaeaHa Mpeca W36paH-
Ta, B 1716 r. — netepbyprckuii xmpypr ToMac (Poma) Map-
BWH B coctase akcneauumu JlopeHua Jlanra. Bpau [xoH
Benn, Haxogmewiica B 1719 1. B lekuHe ¢ NocoNbCTBOM
JlbBa M3MainoBa, ocTaBun 3aMeTKU Ha aHIIMACKOM AI3bIKe.
OH u3yyan u onucbiBan Kutan M KWTaNUCKyl MeauLMHy
W Jaxe YLOCTOMACA YecTW ObiTb MPUHATHIM UMMepaTo-
poM [1, c. 83—-84]. B 1758 r. bbina onybnukoBaHa cTaThsl
Heu3BecTHoro aeTopa «0 MpMBMBaHUK OCTIbI Y KMTaWLEB»
(Per immissionem Chinese de smallpox), B KoTopoi roBo-
pUOCh 0 HOBaTOPCKMX MOAX0AAX, UCMOMb3yeMbIX MU UH-
(eKLMOHHBIX 3aboneBaHNsAX U Jaxe BbICKa3blBanacb MbICib
0 BO3MOXHOM NPEBOCX0ACTBE METOLL0B KUTAWCKOW TPaanLIM-
OHHOW MeAMUMHbI Haf eBponeiickumi [2].

lMepBbiM B Poccun odmumanbHbiM coobLueHneM, Kacas-
LUMMCA UrNoyKanbiBaHus, bbina ctatbs npodeccopa U yye-
Horo cekpetapsi Cankr-[leTepbyprckoit Meamko-xupypru-
yeckoi akagemum [.A. Yapykosckoro «MrnoykanbiBaHue,
Acupunctura», onybnukoBaHHas B «BoeHHO-MegUUMHCKOM
XypHane» B 1828 r. B aton pabote [poxop AnekceeBuy
coobwwan 06 ycrnewHoM MpPUMEHEHUM KWUTAWCKUX METOA0B
NeYyeHns B OTHOLLEHUW CYCTaBHbIX Bonel 1 Npu3biBan Kon-
ner Ucnosb30BaTb 3TW BO3MOXHOCTU B CBOEN KIIMHUYECKOM
npakTuke [3].

PaclumpeHnto 3HaKOMCTBa POCCUMACKOr0 MeAMLMHCKO-
ro coobuyectea ¢ MeTofaMu JIEHEHUS, NPUMEHSIEMBIMU Ha
Boctoke, Bo MHorom nocnyxuna Poccuickas LyxoBHas
muccust (PLIM) B MNeknHe — yHUKanbHasi opraHu3aums, 3a-
HWUMaBLLelc 0AHOBPEMEHHO MUCCUOHEPCKOM, Hay4HO W Au-
MI0MaTUYECKON [EeATENbHOCTBH.

Hayano poccuickon npaBocnaBHoi Lepkeu B [lekuHe
Bbino nonoxeHo Bo BpeMeHa umnepuu LuH. B pesynbtate
ofiHoro u3 Poccuiicko-Kutanckux KOHGMKTOB B NpUrpaHny-
HbIX TeppUTOPUAX BAONb pekn AMyp B paiioHe KpenocTu An-
6a3unH B 1685 r. 45 Ka3akoB OblM 3axBayeHb! B NEH U Nepe-
Be3eHbl B [1ekuH. C paspeLLeHns KUTancKoro Mneparopa ans
HWX OTKPbLAM NPaBOCaBHbIA XpaM M NPUTNACUIN CBALLLEHHU-
Ka [4]. B 1700 r. B uHTepecax poCCUIACKOr0 rocyaapcTea Ha
OCHOBE XPUCTUAHCKOr0 XpamMa B abUCCMHCKOM MoceneHuw
B [MekuHe TeTp | noBenen opraHM30BaTh AYXOBHY MUCCUIO.
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKOV aKaaemum

B 1715r. Ha ypoBHe rnaB pAgyx rocypapcte [letpa |
u CioaHb E, BTOoporo umnepartopa auHactum LinH, bbina yu-
pexaeHa Poccuiickas ayxoBHas Muccus (POM) [5].

C cornacusa kutanckmx Bnacted PLM Ha mpoTseHuu
nepsblx 150 net (go oTkpbiTMSA B lMekuHe B 1864 r. Poccuit-
CKOM [MMIOMaTUYECKOA MMCCUM) BbINOSHANA GYHKUMN He-
oduLManbHOro AMNIOMaTUYECKOro NpeacTaBuTeNbCTaa Poc-
cuv B Kntae v uMena ABOiHOE NMOAYMHEHME: MO LIEPKOBHOM
i — CuHopy, no aunnoMatuyeckoit nuHum — Konne-
TMM UHOCTPaHHbIX fen (c Hayana XIX B. — MuHucTepcTBy
MHOCTPaHHBbIX Aen). CraTyc AYXOBHOTO, @ He MPaBUTENbCTBEH-
HOrO YYpEeXAeHUs NpuUAaBan MUCCUMM MeHee 0bMLMANbHBIN
XapaKTep 1 cnocobCTBOBas PasBUTUI0 POCCUICKO-KUTANCKUX
OTHoLeHwi. B cocTas [lyxoBHon muccum Bxoamnm 10—12 ye-
noBeK: 4—8 CBALLEHHOCNYXKUTENEN U 4—b CBETCKUX CyXa-
LLMX, MPEUMYLLECTBEHHO Y4eHUKOB (C XIX B. OHM Ha3bIBaMUCh
cTyaeHTamm). CocTaB YNEHOB MUCCUM MEHSIICA MPUMEPHO
OJWH pa3 B AeCATb JeT.

YuyeHWKu (CTyLeHTbI) MUCCUM MO MOpYYeHUio A3MaTCKoro
AenaptamMeHTa MuHUCTEpPCTBA MHOCTPaHHbIX AN M3yyanu
BOCTOYHbIE AI3bIKU (KUTANCKWUN, MaHBYKYPCKUA U MOHIOJIb-
CKMI1), cobUpanu cBefleHUs CaMoro pasHoro pofia: o Npous-
BoAcTBe M crocobax obpaboTku wenka B Kutae, BegeHum
CENbCKOro X03AMCTBa, 0 3ab0N1eBaHMAX U aNuaeMusX. YneHbl
MWUCCUM B MHTEpecax NpaBuTeNbCTBA NpuobpeTtanu u nepe-
coinanu B CaHkT-leTepbypr pasHoro poga npegmeTbl: py-
KOMWUCK W PefiKue KHUTW, CeMeHa NIeKapCTBEHHbIX PacTeHun,
ONMCaHMA ANA WX pa3BefieHns W ucnonb3osaumsa . C cepe-
avnbl XVIIl B. uccnegoBaHus NpoBoaMAMChL N0 NporpaMMa,
cocTaBfieHHbIM B Poccuiickoil akageMun Hayk, bonbluoe
BHMMaHWE YOEeNAnoch WU3y4YeHUIo TPaAMLIMOHHBIX KUTANCKUX
METOZ0B NIEYEHUS.

3HaumMTENbHbINA BKAL, B M3yHeHWe BOCTOYHON MeAULMHBI
BHEC/IM HayanbHWKKM LyXOBHbIX MUccMA Hukuta AKoBneBuy
BuuypuH — apxumaHaput MakuHd u MMasen MBaHoBMY
KaMeHckuih — apxumangpurt [leTp.

OpHUM M3 CaMbIX BbIAIOLMXCS PYKOBOAUTENEN U yye-
HbIX B MUCTOpUM Muccum bbin Hukuta flkoBnesuy buuypuH
(17.08.1777-30.04.1853). OH poauncs B ceMbe AbSKOHA
B cene TunHepbl (6biBwee Akyneso) Liveunbckoro yespa
KasaHckon rybepHuu. B 1786—1799 rr. yuuncsa B KasaHckoi
OYXOBHOW ceMuHapuu. 6 miona 1800 r. npuHan MoHalue-
CTBO C UMeHeM MakuHd, nocne yero 3a4nciieH MepoMoHa-
xoM B CaHkT-lleTepbyprckyto Anekcanapo-HeBcKyto naspy.
B 1807 r. Bo3BefeH B CaH apxMMaHpHTa U Ha3HAYeH rnaBoi
PyccKoi ayxoBHOI MUCCUM, KOTOpOIA 1 pyKoBoaun B lekunHe
B TeyeHue 14 net (1807-1821). Hukuta AxoBnesny budypun
(oTew MakuH) B coBEpLUEHCTBE OBMTAAEN KUTAWCKIUM SI3bIKOM,
4TO NO3BOAMJIO €My JIerKo 06LLaTbCA C KOPEHHBLIM Hacesie-
HWeM, y3HaBaTb MeCTHble 0BblYau W HPaBbl, UMETb LLIMPOKME
CBAI3M B KYJbTYPHbIX Kpyrax KUTaUCKOM CTOMMLBI, MOayYaTb
LO0CTYN K NepBOMCTOYHMKAM JinTepaTtypel. [ledTenbHocTb ero

" Poccuiickan HaumoHanbHas 6ubnuotera (PHE). Otaen pyKonu-
cevt (OP). ©. 1457. On. 1. . 105. /1. 3-3 06.

471



42

HISTORY OF MEDICINE

Bbina MHororpaHHa: oH UHMLMKUpoBan dopmMmpoBaHue brbnmo-
TEKU NpU MUCCKM, U3ydan paboTbl MO UCTOPUM, aCTPOHOMMM,
reorpacdmm, buonoruy, NepeBoANNT 3HaYUMble MeULIMHCKUE
TPaKTaThbl Ha PYCCKUI A3bIK, 00y4an COTPYAHUKOB MUCCHN KU-
TaUCKOMY fA3bIKY, COCTaBnAn cosapu. o Bo3BpalleHun 13
MekuHa cnyxun B leTepbypre B A3MaTCKOM [enapTaMeHTe
MW[, 3aHMManca Hay4yHON W NUTepPaTypHOI LeATeNbHOCTbIO0
B 06nacT1 BOCTOKOBeAeHUs. EMy npuHapnexvT Lenbiii pag
(yHAaMeHTabHBIX TPYAO0B N0 UCTOPWM, IUTEPaTYpe, reorpa-
Guu, nybnmKaumm B 0611acT aCTpOHOMUM, MEAMLMHBL. B pyKo-
nucsax octanucb pabotsl «Kutaiickas actporHosus, uam Onu-
caHue Kutamckux cossesaumii» (1830), «06 ocne» (1847) [6].
B 1828 r. H.A. buuypuH 3a BKnag B BOCTOKOBeAeHWe Obin
n3bpaH YNEeHOM-KOpPPECNOHAEHTOM AKajeMuu HayK no
pa3pagy nuTepaTypbl M APEBHOCTEN. ABNANCS YNeHOM rep-
MaHCKOM W (paHLy3CKoW akafeMuii Hayk. [1aTb pa3 cTaHo-
Bu/CA naypeatoM [leMnoBCKOW npeMun AKagemMuu Hayk.
Ymep B 1853 ., noxopoHeH B AnekcaHzpo-Hesckoii naepe [7].
Maen MBaHoBu4 KaMeHckuin (otew MeTp) (MioHb 1765—
17.05.1845), HayanbHuk X PIIM, poauncs B HukHem HoBropo-
[ie B CeMbe CBALLEHHMKA. [locne oKoHYaHus HuxkeropoacKoil
LYXOBHOM CEMMHapuu 1 0byyeHus B MOCKOBCKOM YHMBEpPCH-
TeTe npenofasan B [leTepbyprckoM BocnUTaTeNbHOM [OME.
B 1793 r. bbin BrmoyeH B coctas VIl POM (1794-1807)
B KauecTBe yuyeHuka. B [lekuHe 3aHuMMancs wusyuyeHuem
A3blKa M HpaBOB KuTaliLeB, co3aaHneM bubnuotekn PIM.
BepHyBumch B Metepbypr, okono 12 net npocnyxun nepe-
BOAYMKOM MaHbY}KYPCKOr0 M KUTAWCKOro A3bIKoB mpu Bro-
poM penapTameHTe Konnermn uHocTpaHHbix gen. B 1819 r.
OH Obin M3bpaH uneH-KoppecnoHAeHTOM MMnepaTopcKoii
AKkapeMum HayK, YNeH-KOPPeCMOHLEHTOM NapUICKOro
A3smnartckoro obectBa. bymyun KomnemckuM aceccopow,
3Hasn Bce AeTanm paboTbl U bbiToBbIX Ycnosuid PLM, nhHmum-
upoBan nposefeHne pedopM Muccum U B 1818 r. coctaBun
noApobHY MHCTPYKLMIO ANs UX ocyuiecTieHus. Pedopmu-
POBaHKe KOCHYNOCh BOMPOCOB YCTPOMCTBA, paboThl 1 cocTaBa
muccuun. B 1819 r. bbin nocTpuxeH B MOHALLECTBO C MMEHEM
MeTp, 3aTeM BO3BeLEH B CaH apXMMaHApWUTA W Ha3HaueH
pykoBoautenem X PIIM. PykoBoas MuccueR, oH 3aHMMan-
A BHegpeHueM pedopM, nornonHeHueM bubnuotekn POM,
M3y4eHWEM BOCTOYHbIX S3bIKOB. HeoLeHUMbIM BKJIaLoM
B WU3y4eHWe BOCTOYHOW MeAMUMHBI CTano cosgaque [aBioMm
NBaHoBMYeM KaMeHCKVUM MeAMLIMHCKOTO PYCCKO-KUTAICKOro
cnoBaps, cocTosLlero 13 593 nUCToB pasHoobpasHbIx MaTe-
puarnoB: LUMTaT MeAMLMHCKUX COMMHEHWI, hapMaKonoruye-
CKOro CNOBaps, ONUCaHWI PacTeHuiA, MOLOB U XUBOTHbIX,
NPUMEHAEMBIX A1 MPUrOTOBNIEHUS NEKApCTB, NEpeBOAOB
CTUX0B 0 nyfbcax. [lo oKoHYaHWKM cnyxbbl B 1831 r. oH Bep-
Hyncs B [leTepbypr. 3a 3acnyru nepepn OTeyecTBOM MMMe-
patopoM HuKonaeM | 6bin HarpaxaeH opneHoM CB. AHHbI
1-# ctenenun. B 1833 r. yaanuncsa Ha nokoi B [OpOAeLKyt0
®eopopoBcKyto 0butens Huxeropoackoi enapxum [7].
bnaropapa ycunuam [laBna WBaHoBuya KameHckoro
HauuHasa ¢ 1821 r. (X POM) B coctaB Muccuu Bbiia BHIIKO-
YeHa [LOMKHOCTb Bpaya. BeposTHo, 3T0 cBA3aHO C TeM, yTo
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MPOXUBaHWE BAANW OT POSMHbI B HENPUBBIYHBIX KNIMMaTUYe-
CKMX W BbITOBBIX YCIIOBUSX TAXENO0 CKa3bliBanoch Ha 340po-
Bbe COTPYAHMKOB — B nepuog ¢ | no IX PLIM u3 94 ee uneHos
34 ymepnu B Kutae [5].

Bce Bpauu, npukomaHaupoBaHHble K X-XIV PIM:
0.M. BoiiuexoBckun, M.E. Kupunnos, A.A. TatapuHos,
C.N. basunesckuii 1 MN.A. KopHueBcKuiA — 6bln BbIMYCKHU-
Kamu Mepamko-xupypruyeckoit akagemuu, a C.A. basunes-
ckuin 1 .A. KopHueBCKuiA MMenu cTeneHb AOKTOpa Mefu-
UmHbI. Mepepn noesgkon B Kutaii oHu npoxoamnmn obydeHne
KUTalCKOMY 3bIKY y BOCTOKOBE[I0B, paHee paboTaBLumX B CO-
CcTaBe MUCCUM. borbLuyto posib B opraH13aLmm Kypcos 1 npo-
BEeJEHWUN 3aHATMI cbirpan Hukuta fkoBneBuy buuypuH [2].
KpoMe BbiNofHeHWs HeMmocpeACTBEHHO MeAMUMHCKUX 068-
3aHHOCTEN, Kaw[blii NleKapb AOMKeH Obln 3aHMMaTbCs UC-
Cle[0BaTe/IbCKOW WM HayyHoW paboTon. Bpauam npepmu-
cbiBanocb cobupatb cBefeHus 06 3nMAEeMMONOrUYecKoi
obcTaHoBKe 1 3abonesaemocTy B cTonmue Kutas u obnacrsx,
MpUrpaHnyHbIX ¢ Poccueld, 0 MeAMKaMeHTaXx, eKapCTBEHHbIX
TpaBax, TPaAMLIMOHHBIX BOCTOYHBIX METOAAX NeyeHns bones-
Hel, 0 cucTeMe NOAroTOBKM KUTAWCKUX Bpayen.

Ocun (Mocud) Maenosuy Boiiuexosckuii (1793-1850)
CTan MepBbiM LUTATHBIM JIEKapeM, TPYAMBLUMMCA B COCTaBe
X Poccuitckon pyxosHoi muccum B lMekuHe (1821-1830).
OH poauncs B 1793 r. B KueBckoii rybepHun B ceMbe CBSi-
LweHHWKa. lNepBoHayanbHoe obpasoBakue nonyunn B Kues-
CKOW [yXOBHOW aKajemuwn. 3ateM noctynun B Mmnepatop-
CKyt0 MeAMKO-XMpypryecKyto akafeMuto, KOTOPYI0 OKOHUMIT
B 1819 r., nokasaB «OTAWYHblE MO3HAHUS B MELULIMHCKUX
HayKkax» [8, c. 6]. OH pmobpoBonbHO mocTynun Ha cayxby
B Poccuitckyto myxoBHyto muccuio. [lepsble roabl B Kutae
MOCBATUN M3YYEHWI0 KUTANCKOTO U MaHbYXKYPCKOro A3bIKOB
M 3HAKOMCTBY C KMTaWCKOM MeauuuHoW. byayum nekapem
MUCCUK, BeN 0BLUMPHYI0 MeULIMHCKYIO NpakTuKy. MoHayany
KUTaNCKMe KoMJern OTHOCUNINCh HELOBEPUMBO W axe npe-
HebpexuTeNbHO K MeToAaM BpayeBaHMs, MCMOMb3yeMbIM
POCCMIACKWM BpayoM, HO YCreXu B JieeHUn bonesHen, KoTo-
pble NEKVHCKME MeAVKU CUUTaNM HeKypabenbHbIMU, U3MEHU-
N1 370 oTHOLLEeHWe. besycnoBHbin aBTopuTeT Ocun MaBnosuy
3aB0EBaN NOC/e WUCLENEHNs TSKeNoi 60ne3HN KUTaNCKOro
BEJIMKOTO KHA3S, «KOrAa UCKYCHEeMLLME U3 KUTACKUX Meay-
KOB, WUCTOLUMB BCE CBOM MOCO6MSA, NPU3HAIMU HEWUCLETUMBIM
Heayr OAHOr0 U3 MpUHLEB KPoBU» [9]. 3TOT daKT bbin BbICO-
KO OLieHeH — MEKWHCKWUA ABOP Bblpasui MpU3HaTeNbHOCTb
pyccKoMy Bpauy HeobbiuHbIM paHee B CpeanHHOM rocyaap-
cTBe obpasoM. «19 Hosbpa 1829 r., B IMnepckux Hocunkax,
C MblLWHBLIMM LLEPEMOHUSMY, B COMPOBOXAEHUM BaXKHENLLNX
CaHOBHMKOB rocyAapcTBa M HecunciieHHoro MHOXeCTBa Ha-
poAa, TOPIKECTBEHHO MPUHECEH Obif... MAMATHUK B PYCCKOe
noABopbe W MOCTaB/eH B 3ae NOCONbCKOro AoMa. 310 bbina
ToNCTas JocKa... B cepeamHe 1 no bokaM ee KuTaicKas Haa-
ek [9], Yan-can Mao wy K bR («YynecHoe uckycctso
YaH-caHa»), cpaBHuBaBLas Ocvna laBnosuya c nereHaap-
HbIM 6eCcCMepTHBLIM LieniuTeneM YaH-caH-L3toHeM, 00y4mBLIMM
BPa4eBaHMI0 OCHOBOMOJIOXHUKA MeauumHbl baHb Ligo [10].
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[loBepue K poccUMCKOMY Bpady CPeAn MeCTHOrO HacesfieHus
cTano 6esrpaHnyHbIM, «...60raTble 1 ocobeHHo befHble CTa-
v npuberaTb K HeMy 3a BpayebHbIMM mocobusmMu Bo BCex
bonesHsx; 3HaTHeMLMe n boraTeilume AoMa CTONMUbI CLe-
Nanucb ANS HEro OTKPbIThI; BaXKHEMLLME CAHOBHUKM rocyfap-
CTBa CTanu A0POXUTb ero 3HakoMcTBOM. KyTyxty MuH-hxyn,
BTOPOW MO CTapLUMHCTBY AYXOBHbIA CAHOBHUK MMMEpUM,
K KOTOPOMY W BIMATENbHBIE KHA3bA MO NpUbanMKaThes
He WHaye, KaK Ha KONIeHsIX, CAEeNasncs ero UCKPeHHUM fpy-
roM, noceLian ero 3anpocto, 6e3 BCAKUX LiepeMoHuii» [9].
Bnaropaps Ocuny [aBnoBuYy BeNMKIIA KHA3b MuH-[hxyn no-
3HaKOMUINCA C APYr¥MW MUCCUOHEpaMM, Mombun pyccKux
1 bbin noneseH Ana muccun B pancHenwem [9]. 0.1, Boi-
LleXoBCKuiA Ben B [eknHe 0BLIMPHYIO BpayebHy0 NpaKTuKY,
a Bce cB0OOAHOE BPeMs NOCBALLAN COCTABMEHUIO KUTANUCKO-
MaHbYXYPCKO-PYCCKOro cnoBaps. 3T0T TpyA, COCTOABLUMN U3
TPeX OrpOMHbIX TOMOB, OH MPOA0KMN B Poccuu, HO TaK U He
onybnvkoBan. Pykonuch 6bina npuobpeTteHa bubnmoTeKoi
KasaHckoro yHuBepcuteTa. [locne Bo3BpalLeHNst Ha POAMHY
Ocvn Maenoswy ¢ 1832 r. cayxun B BegomcTBe A3MaTcKo-
ro fenaptameHTa B 3BaHuW Bpaya. B 1844 r. onpeneneH Ha
LOJKHOCTb OpAMHApHOro npodeccopa KUTaMCKOW U MaHb-
UKYPCKOW CNoBecHOCTM KasaHcKoro yHMBepcuTeTa B YMHE
KOJINEXCKOro COBETHWKA. Ha HeKoTopoe BpeMs OH OTOLLEN
0T MeAMLMHCKON MPaKTUKKM, Ho, Korda B KasaHu Hauanach
anuaemns xonepbl, Bo306HOBMN BpauebHylo AesTeNbHOCTb.
Ycnexu B nieyeHumn TsenobonbHbIX BbICTpO co3gamv emy
TPOMKYI0 U3BECTHOCTb, KPYr MaLMEeHTOB BbICTPO paclumpsn-
cA, 4To TpeboBano 60bLIMX YCUAMIA W KEePTB, «HEPEAKO OH
nosy4an no HEeCKONbKY MPUIALLeHW C NPOTUBOMONOMXHbIX
KOHLL0B rOpOAia 1 B rps3b U B CNIAAKOTb, MHOMAA HOYbKO, fienan
CBOW BU3UTbI NeLKoM» [9]. CaMooTBepIKEHHOCTb M Ype3Mep-
HblIiA TPYA nogopBany ero 3noposbe. OH Be3BpeMeHHO CKOH-
yancsa B Kasanu B Bo3pacte 57 ieT.

Mopdupuin EBpoknmosuy Kupunnos (1801-1864) — Bpau
B coctase XI P[IM (1830-1840). Mpuexan B lNekuH B Bo3pacTe
29 net. Kak 1 0.[1. BonLexoBCKWK, BeN 0BLUMPHYHO MeanLMH-
CKYH0 MPaKTUKY, HUKOMY He OTKasbiBas B nomowm. K Hemy
obpalLanuch He TONIbKO COCYXMUBLIbI M MPUXOXaHE, HO U KO-
peHHble XuTenm lekuHa 1 OKPecTHbIX AepeBeHb, BHICOKOMO-
CTaBJieHHbIe YWHOBHMKM W npocToii Mo, Mepomonax XI PAM
ABBakyM nucan o pabote nekaps MN.E. Kupunnosa: «Emy He
A0CTaBaso ye HU BpeMeHu, HU CrnocoboB yA0BNETBOPUTL
BCEM HYX[AMLLMMCA B ero noMoLuu... OH He AOPOXUN HU No-
KOEM, HU TpyLaMM, HU COBCTBEHHBIM 3KaioBaHUeM» [LmT. no:
11, c. 146]. Kpome BpauebHoi pabotbl, Mopdupuii EBgoku-
MOBWY M3y4an MeJMLIMHCKYK JIUTEPATYpY, KHUMU KUTAMCKMX
¢unocodos, Ben MeTeoponoruyeckue HabnofeHus, obydan
anbasuHCKoro yyeHuKa antekapckomy feny [12]. B nucbme
B.H. BbacHuHy oH TaK onmcbiBan cBou bynHM: «...npobexanu
AN MeHs ABa MecALQ, B TEYEHUE KOMUX fl... Upe3 Kaxable
TPy Yaca Aenan HabnogeHus Hag b6a[po]meTpoM 1 TepMoMe-
TpoMm, onpeaenun npetoyHo 80 BuooB pactenu[u], [Koltopbix
He 3HaN Npex e MHaye, KaK Noj, UMeHeM TpaBbl; 3aHUMancs
KUTa[W]CKUM AI3bIKOM, Y KOTOPOr0 BbIHYAM HECKONBKO C/OB
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Ans nonesHbix 3amedalHuil» [12]. M.E. Kupunnos MHoro Bpe-
MeHM nocBaLLan cbopy 60TaHMYECKOW KOSINEKLMN He TOSbKO
NeKapCTBEHHbIX, HO M Apyrix pacTenuii Kutas, nsydan Bos-
MOXHOCTU MPUMEHEHNS PacTUTeNbHbIX COOpOB C MeaULMH-
CKUMM LIeNsiM1, UCMOMb30Ba MoJyYeHHbIE 3HaHWS Ha NpaK-
TuKe. CoBMeLLas 3anafiHblid 1 BOCTOYHBINA NOAX0[, B NIEYEHUM
NauveHToB, 106MNCA 3HauMTeNbHBIX ycriexos”’. B 6narogap-
HOCTb 3a Jie4eHe CecTpa BAOBCTBYHOLLEN KUTAUCKOW UMMepa-
TPULLI MOLApUIa eMy KOPEHb JKEHbLLEHS BbIJAKLLMXCA pas-
MepoB — pacTeHusi, 0cobo noumtaeMoro B Kutae [13, c. 39].
BrocnenctBum 3ToT 3k3eMnasp CTan TMNoBbiM 06pasLoM
ONs COCTaBJIEHUS MEPBOr0 AETalbHOM0 Hay4yHOro OMMCaHMs
XeHblweHs B Poccum. Konnekums us 127 BUAOB neKapcTs,
npuBeseHHas uMm B [leTepbypr, copepxana B ToM uucne
92 BelLeCTBa pacTUTENLHOMO NPOUCXOXAEHMA U 14 MUHepa-
NOB, Ha TOT MOMEHT Heu3BecTHbIX B EBpone [15]. Ha poanHy
OH [0CTaBMNI TaKXKe CaXKeHLbl YalHOT0 KyCTa U CeMeHa Yas.
Mopdmpuit EBROKMMOBIMY NOKa3an BO3MOXHOCTb pa3BefAeHus
3TOW KyNbTYpbl B POCCUACKUX YCNOBUAX U BblN NpU3HaH «aB-
TOPUTETHEWLIMM CMELManicToM B BOMPOCAX BbpalLyBaHMs
yas» [14, c. 3-4]. byayun wrab-nekapem npu A3uatckom
penaptamente, [L.E. Kupunnos crapancs BHeLpuTb CBOM
MOMOXUTENBHBIA OMbIT MPUMEHEHUS BOCTOYHLIX J1IEKapCTB
B POCCUMCKYHD KJIMHUYECKYH NPAKTUKY, HO KOHCEpPBaTUBHbIE
B3rNsAbI MEAULMHCKUX NPO(ECCOPOB, OPUEHTUPOBAHHBIX HA
€BPOMENCKY0 MeANLIMHY, HA MHOTWE roAbl 3aTOPMO3WIU 3TOT
npouecc. Tonbko 17 oktsbps 1848 r. KoHdpepeHums Mmnepa-
TOpCKOWN MeaMKO-XMpyprvecKoi akafeMum co3fana KoMuc-
CUI0 W MoBenena «npuBe3eHHbIe... KpUnnoBbiM KuTaickue
NeKapCTBEHHbIE BELLECTBA NOLBEPrHYTb UCMbITaHWIO». Bnm-
SHWE NPUMEHEHUS KUTAWCKMX NPEnapaToB U3y4yanoch B Kiu-
HWKe Npy JieYeHnmn 6ONbHBIX C CYCTaBHbIMU B0NIAMK, KaLLeM,
oTekamu. lNogpobHoe onucaHue 12 KIMHUYECKMX CRyYaes,
LENCTBUA KUTAUCKUX CPeACTB, (apMaKones NpUMeHSeMbIX
pacTeHW, 3KCMepTHOe 3aKiloyeHue Bbiio onybaukoBaHo
B «BoeHHO-MeaMUMHCKOM XypHane» B 1852 r. [15]. Komuc-
U, B COCTaB KOTOPOW BXOAMIM aKapeMuK AnekcaHgp He-
nobuH, npodeccopa MeaH Praunukuii, Masen LUnnynnHckui,
Bnagnmup KK, apbloHKT-npodeccop Beic n wrab-nekapb
Kupunnos, «pa3bupas Kawpoe M3 UCMbITAHHBIX KUTAWCKUX
CpencTB... ybeamnack, 4TO HEKOTOPbIE U3 HUX OTMYAIOTCA
ocobeHHoto LenebHoto cunotox» [15].

Anekcanop Anekceesny TaTapuHoB (1817-1876) cpasy
e nocne okoHyauus WMnepartopckon MepuKo-xvpypru-
yeckon axkapemuu B [eTepbypre B 1840 r. Bbin Ha3HaueH
BpayoM XIl PIM (1840-1849) u yexan B Kutait Ha pecaTb
net. B coBeplueHCTBE OBAZieB KUTANCKUM A3bIKOM, CTa
U3yyaTb NIUTepaTypy No TPaLMLMOHHOW BOCTOYHOM MeLM-
ume. B 1842 r. KoHdepeHuueir MMnepatopckon Menu-
KO-XMpYPruyeckoil akagemmu eMy bbina faHa MHCTPYKLMS
U3 24 MyHKTOB, KOTOpas BKJ/OYana: MojyyeHue CBeLEHUN
06 aKynyHKType, MOKCe, XMPYpruu, BapuaHTax Onepauui

% PHB. OP. O. 1457. [. 83. [loHeceHnA B A3uaTckui fenapTaMeHT.
N.9.
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PucyHok. lepBas ctpanuua pykonucy A.A. TatapuHoa «Mrnoyka-
TNbIBaHWE U MOKCa — KaKoBbl OHM B Kutae»

4

W NMPUMEHSIEMBIX UHCTPYMEHTAX, 0 NIEKApCTBEHHbIX PacTEHMSAX
1 ux ynotpebneHum. Takxke HeobxoamMo bbio NpeAoCTaBUTL
MH(opMaLMio 06 06y4eHNM M NOATOTOBKE KUTANCKUX Bpayen,
cynebHoW MeguumMHe, MeAMKO-COLManbHbIX Mepax npaBu-
TENbCTBA B OTHOLUEHUM [eTeid, AyLIeBHOOONbHbIX NaLneH-
TOB, MEPONPUATUAX MO NPELOTBPALLEHMIO, NPeAYNPEXAEHU
1 pa3suTuio 3abonesaHuin. Monopoii nexkapb A.A. TatapuHoB
brecTawle cnpaBunca ¢ NoCTaBneHHOW 3agadeit. B 1845T.
1M Bbln HanNMCcaH MHOrOCTPaHUYHBIN TpyL, «MrnoyKansiBaHue
M MOKCa — KaKkoBbl OHM B Kutae» (puc.), KoTopbi fonrue
rogbl XpaHuncs B pykonucu 1 6uin uspad B 2013 r. 6naro-
Aapsa YCUIIMAM COTPYAHUKOB Kadenpbl HepBHbIX HonesHen.
3a BpeMs, npoBefeHHoe B [leknHe, AnekcaHap AneKceeBuy,
U3yyas KWUTAlCKWE MeJMLMHCKWE TpaKTaThl, Habnopas pa-
DOTY MEKMHCKMX MEAMKOB, TLLATENIbHO aHanu3upys mony-
YeHHble CBEAEHNA, Hanucan bonbLUoe KoNMYecTBO cTaTen 0b
0CODEHHOCTSX BpayeBaHUs M OKa3aHUs MEeLMULMHCKOW Mo-
mowm B Kutae. lMocne Bo3BpalleHus B Metepbypr B 1850 T.
3a BK/IA, B M3y4YeHWe TPaAMLMOHHOM KUTAWCKON Meauum-
Hbl M0 COBOKYMHOCTU CTaTei, onybnmKoBaHHbIX B «Tpynax
uneHoB Poccuiickon OyXOBHOW MUCCUW» W B ApYruUX U3fja-
Husx, A.A. TaTapuHoB 6e3 3almMTbl Bbli YAOCTOEH CTENeHM
AOKTOpa MeaumumHbl. CobpaHHas uM boratas 6oTaHuyeckas
Konnekuus, cogepawiasn okono 500 MOHrofbCKUX U KuTai-
CKWUX pacTeHui, a Takxe 452 ux nsobpameHus, coenaHHbIX
Mo ero 3aKasy C HaTypbl MEKUHCKUMM XYLO0XHWKaMK, bbina
nepefaHa botaHnyeckoMy my3eto Wmnepatopckon Megu-
KO-XMpyprudyeckon (HbiHe BoeHHO-MeaMUMHCKOI) akape-
mMun TNeTepbypra. Pag HayuHblx paboT onybnmkoBaH ye
nocne ero Bo3BpalleHus M3 Kutas: «MepuumHa u Bpaun
B Kutae» (1851), «0 cocToaHumn MeamumHbl B Kutae» (1852),
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«0 KpoB0oOOpALLEHNM NO MOHATUAM KWUTAWCKON MeLULMHBI»
(1853); «KpaTkue cBefEeHWs 0 KUTAWCKOM JIEKApCTBE MeHb-
weHb» (1856), «Kuraiickas MegmumHa» (1853), «Catalogus
medicameniorum Chinensium, quae Pekini comparanda et
determinanda curavit A. Tatarinow» (1857). Ero LeHHeMLme
Uccnefi0BaHWs, KacaBLUMECS MHOTUX Pa3fesioB KUTaNCKO
MeIMLMHBl — TEOPETMYECKUX OCHOB, My/bCOBOW AMArHo-
CTUKM, hapMaKonorum, He NOTEPSANM aKTyanbHOCTb U B Halle
BpeMS.

CrenaH WBaHoBuy basunesckun (1822-1868), Bpau
Xl POM (1850-1858), poaunca B HukonbckoM yesae Bo-
noronckon rybepHuu. MNMocne obyyenns B Bonorofckon ay-
XOBHOM ceMuHapuv noctynun B WMnepatopckyl Meauko-
XMpYPruyecKyr akaLeMuio, KOTOPYH BMOCIEACTBUM OKOHUMN
c cepebpsaHoii Mepanbto. bbin yuyenukom H.W. lMuporosa.
B 1847 r. 3awmtnun aucceptaumio «HapyxHas nepeBsiska
apTepuii» 1 MOJy4Wn cTeneHb AOKTOpa MeduumHbl. Mo Ha-
3HayeHuio MuH1cTepcTBa BHYTpeHHNX Aen paboTan B [ekuHe
c ceHTs6ps 1849 r. Ina nekaps C.W. basunesckoro muccus
Obina MecToM odUUMANBHOW FOCYAAPCTBEHHONW CITYXObI,
OH MPUHAN MPUCAry Ha BepHOCTb uMmnepatopy Hukonato .
logbl, BoinaBwme Ha nepuog Xl POM, 6binm HacbilweHbl
ApKUMM cobbITMAMK B ucTopun Kutas: TalinuHckoe Boc-
CcTaHue, Bropas onvyMHas BOiHa, NepecMoTp U perynsaums
B3aMMOOTHOLLEHWA C 3anafHbIMK [epxaBamiu. [lepemeHbl
CKasanucb U Ha cotpyaHukax Xlll Pycckoi LyxoBHOW MuC-
cum B [leKuHe, BbI3BaNM MHOXKECTBO HenpusiTHocTen, bo-
ne3Hen u cMepTeid, B Poccuio BepHynach NMLIb NOOBUHA
ee coCTaBa.

CrenaH MBaHoBMY YycmewHo cnpaBnsncs c MocTa.-
NeHHbIMW Nepef HUM 3afadyaMu. OH 3aHMMancs neyebHol
MPaKTUKOW, COCTaBNEHUEM KOJINIEKLMI BOCTOYHBIX PacTeHuii
¥ pbib, M3yyan n nepeBoAMa MeLULMHCKWE TpaKkTaTbl. OcTa-
BMJ1 nocie cebs MHOro uTepaTypHbIX Tpyaos. UM coenaHbi
nepeBofibl KUTAUCKUX MEMLUMHCKMX KHWT, B TOM YuCIie 1o
(apMakonoruu, Tepanum no «baHbLAo raHMy», 0 BonesHsxX
rnas, buorpaduyeckme 3amMeTKU 0 APEBHUX BOCTOYHBIX Me-
AMKax. A Takxke oH onybnmkoBan Tpyabl «PacnosHaBaHue
no nynbcy bonesHem NATU BHYTPEHHOCTENY, «AKYMyHKTypa»,
«0nuncaHve HEKOTOPBIX XWUBOTHBIX, UCMO/b30BaHKe UX Opra-
HOB KaK MeJMKaMeHTO3HbIX», «Xonepa B [lekuHe B 1821 .,
ee neyeHner, «bonesnu, rocnoacTsytowwme B lekute Bo Bce
BpemeHa roga» [17]. B 1855 r. oH u3pan 322-cTpaHuyHbli
CMPaBOYHUK KUTAWCKMX Pbib Ha PpaHLy3CKOM fi3bIKe, K Moj-
pobHOMy OMMcaHWK NpUNoXWN 6necTale BbIMOAHEHHbIE
LBETHbIE WI/IKCTpaLUMM pblb M paKoBWUH MosockoB [16].
B 1854 r. no nmpukasy umnepatopa Hukonas | 6bin npo-
n3BeeH B YMH HapBopHoro coseTHuKa (7 knacc)’. Mocne
B03BpaLLeHna B Poccuto cnyxun npu AsnatckoM aenapra-
MeHTe. HarpaxpeH opaeHoM CB. AHHbI 3-# cTenenu. bein
Ha3Hau4eH Bpa4yoM B PyccKoe nocosibcTBo B WpaHe B 1867 T.
YMmep B Terepane [7].

’ ApxwiB BHeLUHe# nonnTkKM Poccuidckoi umnepun (ABIPK). ©. 161.
Cankt-Tetepbypr. MnaBHbiv apxvs 1-5. 1823. . 1. On. 4. M. 50. /1. 117.
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Metp Anekceeuy Kophuesckui (1833-1878) 3aHuman
pomxHocTb Bpada XIV POM B 1857-1860 rr., 3aTeM npogon-
un paboTy npu BHOBb 06pa3oBaHHOM POCCUICKOM MN0-
MaTU4ecKOM MOCOJIbCTBE.

MeamumHckum cosetoM npu MULL Poccumn emy npeanmcel-
BanoCb M3yuuTb AEATENBHOCTb FOCYAApPCTBEHHBIX M YaCTHBIX
BnaroTBOpUTENbHBIX 3aBEAEHUNA, KUTANCKYID MeLMLMHCKYH
TEPMWHONOTMI0 U CUCTeMy 0Bpa3oBaHMs Bpadel, a Takke Co-
LManbHYI0 NOSIMTUKY, NPOBOAMMYH) MaHb}YPCKUM NpaBuTENb-
CTBOM B chepe MeauumHbl‘. PesynbtatoM ero Tpyaos 6bino
bonbluoe KonmyecTBo paboT, KacaBLMXcA MeauumHbl Kutas,
cpeau KoTopbix nepeBoabl U3 «[yH-n-6ao-u3aHb» («[paro-
LieHHOe 3epKarno BOCTOYHOM MeOMUMHbI»), «TalraHb CuHbha»
(MONHBIA KYpC KWTAWCKOro aKyLlepcTBa), «MUH-U WKU-WKa»
(0 KMTaMCKMX NEKApCTBax), @ TaKkKe 3amucy 0 KUTaluax ¢ Me-
IVUMHCKOW TOYKM 3peHns (OnMcaHue aHTPOMOMETPUYECKMX [aH-
Hblx 30 KUTaNLEB), CTaTbM O HAPOLHBIX KUTANCKMX Bpadax, 0 TOM,
4TO [OMMKEH W3YYUTb KUTANCKUIA MeaMK, 0 GopMaX KUTANCKMX
peLenToB (C MPUITOXEHWEM OpUrMHaMbHOrO 0bpasua peven-
Ta) U MPOMMUCAX JIeYeHUs nepeMedxaroLLerica mmxopagku [17].
Ero cratbs «MeouumHckuiA npuka3s B Kutae» onybnvkoBaHa
B 1862 r., HekoTopble paboTbl OCTANMUCh B PYKOMMUCHOM BUAE.

IMunmin BacunbeBuy bpetwHengep (1833-1901), Bpay
B COCTaBe AuMMioMaTMyeckon muccum B [lekuHe, popumncs
B 1833 r. B cene baHkaycrod KypnsaHackoi rybepHum (cei-
yac Jlateus) B ceMbe niecHuyero. B 1853-1858 rr. npowen
obyyeHne Ha MeauMuUMHCKOM dakynbTeTe WMnepatopckoro
[epntckoro yHueepcuteTa (r. TapTy, 3cToHus). o oKoHuYa-
HWM YHMBEpCUTETA TPU FOfla COBEPLUEHCTBOBAN CBOM 3HaHUS
1 npuobpeTan npaKTUYecKWe HaBblKU B KIMHUKax [Mapua,
bepnunHa n Benbl. BepHysLumcs B Poccuto B 1860 r., noctynun
Ha cnyxby B MunucTepcTBo MHOCTpaHHbIX fen. C 1862 mo
1864 r. Bbin neKapeM Npu pyccKOM MOCobLCTBE B TerepaHe,
33 3TOT KOPOTKMI CPOK MOMyYWn penyTaumio creuuanucta
BbICOKOI0 YPOBHS. Yepe3 HeCKONbKO feT bbin HasHayeH Bpa-
YoM aunnomatuyeckoit Muccum B lNekute [11], roe yneyeH-
Ho pabotan B TeueHue 18 net (oo 1884). OBnameB KUTaNCKUM
A3bIKOM, OH M3y4an MCTOpUIO, MeauuUmMHy, dapMakonoruio,
boTtaHuky Kutas. Ero ¢yHoaMeHTanbHbli Tpyn «Hystory of
European Botanical Discoveries in China», onybnukoBaHHbli
Ha aHrnuiicKoM ssbike B 1898 r., nomyumn BcemupHoe npu-
3HaHue. [epBble [Ba TOMa NOCBALLEHbI pacTeHUsM, a Tpe-
THit ToM «Botanical Investigations into the Materia Medica
of the Ancien Chinese», Bbiweawwin B 1895 1., noa obLmm
Ha3BaHWeM «Botanicun sinicum», COAepXUT CBeAeHUs
0 358 nekapcTBeHHbIX CpeLCTBaX, MPUMEHSEMBIX B ipeBHeM Ku-
Tae [18]. 3munui Bacunbesny nepesan CaHkT-leTepbyprckomy
BoTaHMYECKOMY cafly BbICOKOLEKOPATUBHbIE PacTeHus], KO-
TOpble COXPaHWINUCh W CEerofHs: AenLMio MesKOLBETKOBYH
(Deuzia parviflora Bunge) v ropTeHsuio, KoTopasi Broc/es-
CTBMM Dbina onucaHa Kak HOBbIM BMA, M Ha3BaHa ero ume-
HeM — Hydrangea bretschneiderii Dipp [18]. 3a HeoLeHMMBbIA

* Poccuiickuin rocyaapcTBeHHbI ucTopuyeckuii apxus (PIUA).
0. 1297. 0n. 135. 1. 48. NHcTpyKumm ana nekapa (MOJ1) MekuHcKoi Muc-
cum 1856 . /1. 3.
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BKJIa4 B pacTeHneBoncTso B 1883 r. 3.B. bpetwwHeinep 6bin
13bpaH noyeTHbIM YneHoM CaHkT-[leTepbyprckoro MMnepa-
TOpcKoro boTaHnyeckoro caga. 3a 3acnyrv B CUHONOTUM —
uneH-KoppecnoHeHToM MpaHLy3cKoM aKaeMuu Hayk.
MaBen fAkoBneBuy [laceuxwid coBepmn nyTelle-
ctBue B Kutail B cocTaBe HaydHOW M TOProBOW 3KCMeAWLMM
B 1874-1875 rr. Bmecte c TomorpadoM 3.J1. Marycos-
CKWM MOA PYKOBOACTBOM MOJIKOBHMKA [eHepanbHOro Lwitaba
t0.A. CocHosckoro [10]. 3a Bpems npebbiBaHua B Kutae
M.A. Maceuknit cobpan o6LWMpPHbIE CBEAEHUS Pa3fIMYHOMO
XapaKTepa, NpuBe3 Ha POAMUHY boraTble KOMMEKLMM MUHepa-
NOTMYecKUX M aTHorpadmueckux npegmetos. B Metepbypre
onybnnKoBan psan, MeaMLMHCKUX cTaten U Khury «0 MeauumHe
U caHUTapHbIx ycnosusx Kutas» (1876). 0coboit LIeHHOCTbIO 0T-
nndaeTcs MoHorpadus «Kak uByT 1 nievatcs KuTaiLbl» (1882),
COCTaB/IEHHasA U3 COBCTBEHHbIX HAabMIOAEHIA U CBELIEHWN, B3SA-
TbIX U3 OTYETOB €BPOMENCKMX Bpayew, paboTasmx B Kutae.
Hapsgy ¢ nHdpopMauuein 06 MHPEKLMOHHBIX U HEMH(EKLM-
OHHbIX 60Ne3HAX, OpraHu3auuM BpayebHOW MOMOLLM, KHWra
BKJIIOYAET [J1aBbl, MHTEPECHBIE LUMPOKOMY KpYry uuTaTeneii: 0b
00bl4asx 1 TPaAMLMSX KUTaMLEB, O KNMMaTe 1 briaroyctponcTae
lNekuHa. EBponeickoMy unTaTento coobLiaeTcs, Yto pasHuua
MEJY 3e/IeHbIM, JKEMTHIM 1 YepHbIM BLAMM YaliHOT0 HanuTKa
0bycnoBnieHa He pasHbIMM BULAMM PaCTEHUIA Yast U YCI0BUAMM
BblpaLLMBaHms, a cnocobamu npuroToBneHns. B paspene «bo-
nesHn. MegmumHa v Bpauu» noapobHo omMcaHbl aHaToOMMYe-
CKue 1 dmamonornieckne npeacTaBnenus, nputsTbie B Kutae,
TeopeTMyecKas KOHLENLMS UHb—SH, AUarHOCTUYECKVE MPUeMbI
(B TOM umMcrie MyNbCoBas AMAarHOCTUKA), CPeLCTBa, NPUMEHse-
Mble KuTalLaMm B JieyeHun bonesHen. YnoMuHaeTcs, YTo aKy-
MYHKTYpa NPOBOLAMTCSA NOYTY BCEMM Bpa4aMm U MPUMEHSAIETCS «B
neyeHnn Besknx bonesHeii» [19]. [IyxtoMHbIN TpyL, Msceukoro
«[Mytewectsue B Kuta» 611 nspan B 1874—1875 rr. u nepe-
BeZleH Ha (paHLy3CKUA U aHrIMCKUI s3biku [10].
[lesitenbHocTb paboTaBlumx B Kutae Bpayeit U yuyeHblX,
a TaKkKe pykoBoguTenei Poccuitckom AyxoBHOM Muccum
B [leKkuHe BHeCna HeOLEHUMBIN BKNaf B pa3BuTHUe TPaAULIM-
OHHOIA BOCTOYHO MeuUMHBI B Poccum, Ux Hacneave nsyya-
eTcs u cerofHA. NepeBobl APEBHUX KUTANCKUX TPAKTaToB Ha
PYCCKWI A13bIK, Boratble H0TaHUUECKME KOMNEKLMM, ONUCaHNA
pacTeHWi, peLienTbl MPUroTOBNIEHMUS JIEKaPCTBEHHbIX CPEACTB
3anoXunM QyHAAMeHT A U3yYyeHusi BOCTOYHbIX METOA0B
NeYeHnst U MPUMEHEHNS UX B POCCUICKUX YCTIOBMSIX.

AONOJIHUTENBbHAA UHOOPMALUA

UcTounuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOM pabo-
Tbl HE NPOBOAMNOC.

KoHdnukT wmHTepecoB. ABTopbl AeknapupylT oTCyTCTBUE
SIBHbIX WM MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBS3aHHbIX
¢ NybnMKaLmelt HacTosLLel CTaTby.

3JTMyecKasn akcnepTU3a. ITUeCKas IKCMepTM3a He MPOBOANIACh.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbIA BKIaf,
B NpOBE/IEHNE UCCNE0BaHNSA U NOLTOTOBKY CTaTby, MPOYM U 040-
bpunu duHanbHylo Bepcuio nepes nybavKaumeil.
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