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Cepreit HukomaeBuu ®PemopoB — BBITAIOIINIICS
HEHPOXUPYPT, CAMOOBITHAS TUIHOCTb — HECKOJIBKO JIECSI-
TUJICTUI HapsITy ¢ HEMHOTMIMU KOJIJIETaMU OBLT TOPIOCTHIO
coBpeMeHHoi1 Helipoxupypru CCCP u Poccuu. MoxHo
BCIIOMHHTH O €T0 PETajIvsiX, HO OHMA OTCTYITAIOT Ha BTOPOM
IUIaH TIepel XUPYPTUUCCKUM TaJTaHTOM W HEOOBIKHOBEH-
HBIMH Y€JIOBEYECKUMM JOCTOMHCTBaMU. OH OBLT ITpodec-
COpOM, TOKTOPOM MEAMLIMHCKMX HaykK, jJaypeatoM [ocy-
nmapctBeHHoI nipemunt CCCP, 3aciny>keHHBIM JesITeleM
Hayku Poccun... PykoBoawn 25 1eT OHKOJIOTHYECKOM KT~
Hukoit MHcTtuTyTa Helipoxupyprum um. H.H. BypneHko,
IJe cOo3Iajl KOy 0a3aabHBIX HEMpOXupyproB. OgHAKO
MOH 3aMeTKU — BocrtoMrHaHusI 0 Cepexe Penopose, OO
IJIT MeHsI OH Bcerma 01 1 octancst Cepexeit. M mumry
s 0 HeM, KakK O JIpyre, a He ero omorpaduio 1 TeM doiee
HE HEKPOJIOT.

...BHE3aImHas TOJTOCTHAST OTIepalnsl ¢ OCTIOKHEHUSIMH,
TaK CBONCTBEHHBIMH BpauyeOHOMY COCIIOBHIO, 1ajla BPEeMsI
rmepedpaTh BCIO MPOMICAIIYIO KU3Hb M BCIIOMHHUTDH BCE
He OTmaHHBIe Ha 3ToM cBeTe moiru. Cepexa Pemopos
yIes U3 Xku3Hu 22 Hosiopst 1995 1, poBHO 3a MSITh Mecs1eB
0 MOeM oIlepaliiy, Koraa MHE BEpHYJIH XH3Hb BMECTE
C HEOOXOMMMOCTBIO BBHITIOJTHSITH 00513aTEILCTBA, B3STHIC
Ha cebs camMuM... JlaTa ero cMepTu cuesiajia Yucio 22 s
MEHS HECUACTIIUBBIM.

...B monmynpeme j1exxy Ha ITyCTBIHHOM IDUISDKE STITUHCKOTO
JioMa TBopuecTBa «Aktep». [loa myHOBeHMs BeTEpKa U PUT-
MWYHBIH IITyM TIPHO0ST 3aT0paro IO, XKIyINMU JIy9aMH POII-
HOT0 KpBIMCKOTO cojtHIIa. [1pusiTHast Tipoliemypa, 0COOEHHO
TTocJie OOMPHUYHOM KOMKH. Lleah MosT He TIpoCTO 3aropeTs,
HO U KaK-TO JEKOPHPOBATh, CKPBITh «EJIOUKY» — ITMHHBINA
CU3BIi1 py0Oell ¢ CHMMETPUIHBIMUI BETOYKAMU OT IITIBOB. boxe,
Kak MHe 1oBeafio! Cepexke — He TTOBE3JIO. ..

Kak s1 1005110 eTo 1 Kak Majto 3Hato o HeM. CTpaHHBIM
JIaxe MHE caMOMY KaXeTcsI 3To mpu3HaHue. Benpb 37 ner
MBI C HUM ObITM 3HAKOMBI, 33 roga apyxuin. CTOIbKO
BMeCTe MCIBITAIM U nepexwm! Ho oH 6buT Majtopasro-

Cepreit Hukonaesny ®epopos
(1925-1995)

K cToneTuio co oHA poXaeHus
Bbla0LLLErocsl HEMPOXMPYPra
Sergei Nikolaevich Fyodorov (1925-1995)

On the occasion of centenary
of the birth of the exceptional neurosurgeon

BOpPYMB, a 51 HE Jie3 eMy B ayury. Mor TojibKo Ha0ao0aTh
M IO TTOCTYIKaM Ja HEMHOTUM CJIOBaM CYJIUTh O MPOLILIOM
M [IYOMHHBIX TJ1aCTax 9TOU CUJIbHOI HATYpHI.

Cepexa He UMeJT CTpeMJICHUS TIPOM3BECTH BIIeUaTe-
HYe€, HO BCera ero Npou3BOAnI — MEPBOE OTIMUMTENbHOE
KauyeCTBO UCTUHHO He3aypsiIHOM JUYHOCTH, HE3ABUCUMO
OT TIpopeccru, perajunii, TOJKHOCTH, Bo3pacTa. B HeM
ObLIO TO, YTO HA3bIBAETCSI O0ASTHUEM UYETOBEKA.

JUIMHHBIN, XXWIUCTBINI, C XyIAbIM YETKO OYEPUYEHHBIM
JIMLIOM, MPOHULIATEIbHBIM B3IJISIAOM YyTh HACMELIMBBIX,
C JIYKaBUHKOM I71a3 U3-MOJ T'YCTbIX HaBUCIIMX OpOBEM,
C 3a4ye€CaHHbIMM Ha3ajJ TEMHBIMHU BOJIOCAMU, BBICOKHM
JIOOM, CJIOXXHBIMU 3aBUTKAMM CU30BaTbIX OT KypeHUsI
ylIei, TOPOAUCTBIM HOCOM, OOJIBIIMM PTOM B oOpamiie-
HUM TOHKMX T'y0 ¢ BeUHOI curapeTKoii. OOBIYHO CYpOBBIiA,
Jlaxke MpauyHOBaTbIi, OH OYEHb CBETJI0, KaK-TO MO-AETCKHU
cMestcs... Takum st BrepBbie yBuaea Cepexy B OKTSIOpe
1958 ., ¥ TaKuM OH OcCTaBaJjicsS IO KOHIIA CBOMX JHEI,
XOTsI e11le OoJbliIe YyCOX, ITo0bIeaHeN, 100aBUI0Ch OOPO3-
MODIIKMH, IOCeAeaa U mopeaea ieseatopa. Bozpact, 60-
JIe3Hb, 00CTOSATENLCTBA MEHSIOT HAC BCEX.

Cepexa yXe Torma ObIT KyMHPOM MOJIOIBIX HEHPOXH-
pyproB. 3a Bce 0e30TKa3HO OpaJicsi, BO BCeM OBIT yMel
W YIaWINB, BceM Ieapo moMorai. K Hemy tssaymich n Ca-
mra Konosanos, u FOpa ®unatos, n Tog KopskeHeBCKMiA,
n Burg CananwikuH, n Banepa KopHuenko. IToyuntbes
y ®enopoBa OBLIO YeMy. A YUHII OH BCerma IPoCTo, IMpe-
METHO, TOJIKOBO OOBSICHSISI, TOKA3bIBasi BCE CBOUMM 30J10-
TBIMU pyKaMmu. [oymoBacThIif 1 pyKacTeiii Cepexka oKazajcs
Y UCTOKOB BHEAPEHUSI B UHCTUTYTE MPSIMOI BEpPTEOpaib-
Ho¥1 anTHorpaduu (1 BBITTOIHSLI €€ JIyYIlle BCeX), Tpaxeo-
TOMMU, CTEPEOTAKCUUYECKUX U COCYIMCTBIX OIepaluid.
Bwmecte ¢ bopucom IpuropseBuyem EropoBbIiM co3naBai
HOBBII HEMPOXUPYPTUUECKMi MHCTpyMeHTapuii. OH ObIT
M3 T€X, KTO HEIIAAHO ce0sl IKCITyaTHpOBal.

Ipodeccop I'puropmii IMaBnosuuy KopHAHCKUIA,
PYKOBOAMTENb OTACICHMS, Tie padoTtan Cepexa, ToXamyi,
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Cepeeii ®edopos Ha 2-M YkpauHckoM ¢poHme. 1944 2.
Sergei Fyodorov at the 2 Ukrainian front. 1944

MEePBBIA U3 CTAPIIErO IMOKOJCHHUS OICHIUI MaHyaIbHBIN
TaJlaHT MOJIOJIOTO Helipoxupypra. Mcxons 3 MHTepecoB
OOJIBHBIX ¥ CBOMX COOCTBEHHBIX, OH cTaj Imopy4yaTth Cepe-
Xe cBou omepanun. Beckope demopoB Bolmesnx B YMCIO
CHJIPHEUININX HEMPOXUPYPTOB — CHavYaja KIMHUKY, a 3a-
TeM W WHCTUTYTA.

B 1966 r. Anekcannp MiBaHOBMY APYTIOHOB Ha3HAYMII
Ceprest ®emopoBa pyKOBOAUTEIEM HEHPOCOCYINCTOTO
otnenenusa. Ho eme no atoro Cepexka (haKTUUECKH CTall
co3garesieM HUKETOPOJCKON IIKOJBI HEMPOXUPYPIOB.
Kak Bo3MoXxHO, paboTasi B CTOJIUIIEC, BOCITMTHIBATH HEHPO-
XUPYPTOB B MpOBUHLMK? Sl IpUYacTeH K 3TOMY U MOTY
pacckaszaTh MOIPOOHEHA.

3aKOHYMB aCIUPAHTYPY 110 HeBposiornu B MHCTHTYTE
Heypoxupypruu um. H.H. bypaeHko u 3aliuTuB KaHAU-
JIATCKYIO TUCCEePTAIHIO, ST OCTayICs 6e3 paboThl. OTCyTCT-
BHE TIPOIMCKY M HEKOTOPHIE IpYyTrHe (PaKTOPBI BOCIPETISIT-
CTBOBAJIM MOEMY YCTPOMCTBY B MockBe. EnMHCTBEHHBIM
W3 aCMPAHTOB M OPAMHATOPOB MHCTUTYTA S ITOEXaJ
B ipoBuHLIMIO. Ho 11 TaM MeHS yITopHO HMKyIa He Opayid —
CumMmdbepononb, Kypck, Kanuann, MBanoBo, Psa3aHb,
SpocnaBnb, [oppKMii — BO BCEX 3TUX YHUBEPCUTETCKHX
ropomax, XOTS Y IO pa3HBIMH IIPEIIOTaMu, S TTOIYIIIT
OTKa3 B IIpreMe Ha paboTy B MEIULIMHCKIE MHCTUTYTHI.

[TombITascst ycTpOUTHCS B pOACTBEHHBIN JICHUHTPAL -
ckuii Hepoxupypruyeckuiit Uucturyt um. A.JL. I1oneHo-
Ba, IMPEKTOp KOTOporo mpodeccop Beanammu Muxaiino-
BUY YTPIOMOB OUYEHBb XOPOIIIO MeHS 3Hald. M Bce-Taku
B3STh He pemwics. Bummmo, ero Hamyraa (eabeToH

Russian Journal of Neurosurgery

B «MeauimHCKOI razeTe» 00 akaaeMUIeCKIX aCITAPaHTax
C XapaKTepHBIMU (haMIUTUSIMU, XKeJIAOIIUX BO YTO OBI TO
HU CTaJIO 3alleNUTbCs B MOCKBE: Cpeau repoeB ObL1 YI1o-
MSIHYT U 5.

M TonpKO TUpeKTOp TOPHKOBCKOTO MHCTUTYTA TpaB-
MaToJIOTHH U opTonennu npodeccop Muxaw [puropreBud
IpuropneB, y3HaB, YTO ST CTOIMYHBIN KaHAWAAT HAyK, IIPO-
AN HACTOSIITYIO HEBPOJIOTMIECKYIO KOy B HEMPO-
XUPYPrUM, He pa3myMbIBasi, cpasy IPeUIOKII MHE MECTO
cTapIIero HaygHoro cotTpyaHuka. B [opbkoM 110 pereHnto
MunsapaBa Poccuu oTKphIBasicsi MeXX0O0JIaCTHOI HEMPO-
XUPYPTUIECKUI LIEHTP, 1 S ObLI 31eCh OYCHb KCTATH.

Hemo 6BLTO TT0 MHE, HO CUTYAIIUsI OKa3ajlach CTPAaHHOM
u cinoxHoit. C OmHOM CTOPOHBI, MOJIOIBIE CIIOCOOHBIE
XUPYPIH Y TPAaBMATOJIOTH C KeJIaHEM OIIepHpOBaTh Ha IO-
JIOBHOM U CITMHHOM MO3T¢, HO, IO CYIIIECTBY, 0e3 HEelpo-
XUPYPIUYECKUX HABBIKOB M TeM 00J1ee IKOobL. C apyroi —
TMOXUJION PYKOBOIUTENh, (POHTOBOM XHUPYPT, TpaBMa-
TOJIOT W OpTOITed C OOJIBIIMM CTaxkeM, HO He BJIaICBIIUIA
HEBPOJOTHUEN.

B coznmaBaBiieMcst IIEHTpe S CTapaics 3aJI0XKUTh BOC-
MPUHSITBIC MHOW MPWHITUITEI PaOOTE MOCKOBCKOTO MH-
CTUTYyTa HEeHpOXMPYpruu. Sl MOT HAy4YWTb TOIMUIECKOM
IMATHOCTHUKE, OCHOBAM BeIeHUSI HEHPOXMPYPTIHUICCKUX
MNalueHTOB, TOOUTHCS KOMILJIEKCHOCTHA B 00CI€I0BaHUM
OOJIbHBIX — MOSIBUJIMCH HEHPOO(PTATEMOJIOT, OTOHEBPOJIOT,
HEHPOPEHTICHOJIOT, HEHPOIICHXOJIOT, TICUXUATpP, HEHpO-
¢usnonor, Heitpomopdonor. Ho Hayuuts omepupoBaTh
KaK Hajo, MOHATHO, HE MOT. A 3TO B KOHEYHOM CYeTe —
caMoe BaXHOe, caMOe HeOOXOIMMOe TSI HEMPOXUPYypIu-
YeCKO CIIyX0bl. BMecTe ¢ KojuteraMu s CTaBUJI IMATrHO3,
a pe3yJIbTaThl OIepaTUBHOIO JICYCHMSI, OCOOCHHO B HEli-
POOHKOJIOTUH, HEPEIKO Pa304apoOBEIBATIA HAC, M TIPEXKIE
BCETO CTpanaiyn OOJIbHBIC.

CrokoeyHast KIIMHKKA, 10 MOJIONBIX HEIPOXUPYPIOB,
IUIST KOTOPBIX HY>KEH YIUTEJb, Hy>KHa IIKosa. CIIOXUIOCh
TaK, YTO PYKOBOIUTENIb HEMPOXUPYPTHUICCKOTO IIEHTpa
yiIesll B 3aTSHYBIIMKCS TBOPYECKHWIH OTITYCK ST 3a-
BEPILEHMS TOKTOPCKOM auccepraiuu. Ha MeHs1 Bo3jioxu-
JIA €T0 00s13aHHOCTH. PyKu ObUIH pa3BsS3aHbI, U 51, HUKOTO
He 001Kast, MOT IeCTBOBATh HAa CBOM CTpaX M pHUCK.

CHauaja, gymMas TOJbKO O OOJBHBIX, OTIIPABIISUI BCE
cllioxHble ciiydyau B MockBy. [lotom, nymast o Oynyiiem
HEHPOXUPYPIUIECKOTO LIEHTPA U O TeX Xe OOJIbHBIX, CTall
TIpUTJIAIIATh Ha orepanuu B [oppkuii MmacTepoB n3 Moc-
KBbI. Tak cka3aTb, METOM MPEAMETHOIO OOyUYEHHUSI HA Me-
cte. Toabko B 1964 1. y Hac noGbiBanu H.M. BonbiHKUH
n M.A. Canaszkun, C.H. ®engopoB u I0.M. ®unaros,
I'A. Tabu6oB u H.4. Bacun, H.C. Abaumona n A.JI. Ka-
IWH. MBI TIOAOMpaITH T OITepallfii TpeX-4eThIpeX Mmaly-
€HTOB, HaIll HEMPOXUPYPTH aCCUCTUPOBAIM MOCKBHYAM,
OBJIAICBAJIN TEXHUKOM MO3TOBBIX OITepaLfii, MOTJIN CPaB-
HUBATh BapMAHTHI PEIICHU W JOCTYIIOB, BOOYMIO BUIEThH
paboTy CTapIIMX KOJIJIET, COIPUKACATHCS C JOCTUTIIUMU
BEPIIMH HEUPOXUPYPTAISCKOTO MAaCTePCTBA, CTPEMUTHCS
K COBEPIIICHCTBY.

13



TOM 27
Vol. 27

PAIRY  Russian Journal of Neurosurgery

14

HENPOXUPYPI'US

t06uneii | Jubilee

C.H. ®edopos ¢ compydHukamu ceoell knuHuku. Okmsibps 1995 a.
S.N. Fyodorov with employees of his clinic. October 1995

MockoBcKU€ KOJUIETU M HACTABHUKU, HECMOTPS Ha
CBOM JieJia ¥ 3a00ThI, Cpa3y OTKIMKAJIUCh HA MOU TTPOCH-
661 nmpuexatb B [opbkuii. 1 caMbIM JIeTKMM Ha NOLBEM,
caMbIM 0e30TKa3HbIM oKa3zaiics Cepexa ®egopoB. Mo-
KEeT ObITh, s 3710ynoTpe6isi1 3TuM: ¢ 1964 mo 1967 ron
(mo cBoero otbe3na B Akup) Cepeka npuesxkan K HaM
ornepupoBaTh pa3 ABaaaTb. OH cTag MouM OIMKAUIITAM
JIPYTOM.

Bcem Demopos mpuuiencs mo ayie. K Hemy npu-
BBIKJTM, K HEMY TSHYJIUCH U, TJIABHOE, Y HETO yYUJIUCH.
OH MHOTO€ MTPUBUJI MOJIOJIBIM, TIOKA3aJI TJIAHKY BBICOTHI
OodpIioro Helipoxupypra. Cepexa — nepBblid HACTOSIIINI
YUUTETh HUIXKETOPOACKNX HEMPOXUPYPTOB — BHITIECTOBAT
CBOIO KONy B [OpbKOM paHblIlle, 4eM 3TO eMy yoalioch
B Mockse.

Oo6nraHO Cepexka IIprjIeTa, IOJb3YSICh CAaHABUAIINEH,
5TO0 OBLIA caMast ymooHast hopMa BeI30Ba. M3 asporopra —
Ha MallluHe CKOPOIi MIOMOIIY MPSIMO B KIIMHUKY. MBI 10-
KJIQ/IBIBAJI €MY O OOJIbHBIX, TOKA3bIBAIN AHATTU3bI, AaHTHO-
rpammbl. Kak mpaBuiio, oH corjamancs ¢ AMarHO30M.
Tyt xe HauMHanach onepauus, K KOTOpoil 60JbHON ObLI
TIOATOTOBJICH.

CocpenoToueHHbBIN, HEMHOTOCTOBHBIN, Cepexa pa-
6oTau 6bIcTpo. JItoObIe 3aaepKKU pazapaxanu ero. Brmpo-
4YeM, €CJTU €ro CIPaAIINBaIi 0 YeM-TO TI0 XOIY XUPypTude-
CKOTO BMEIIIATeIbCTBA, OH MOAPOOHO OTBEYAT ACCUCTEHTY.
®egopoBcKkuii TeMn ObUT J1erKO 00bsicHUM. OH cuuTall,
YTO YyeM ObICTpee c/ieslaHa orepalys, TeM JIydille TepeHe-
ceT ee 0OJIbHOM. YIMBUTEIbHO TOYHO BBIXOAWJ OH Ha OITy-
XOJTb, TIOYTH BCET/IA YCIIEBAJ B CAMOM Hayajie OCTAHOBUTh
KPOBOTEUEHME U KaK-TO, 51 Obl CKa3aj, apTUCTUYHO y/a-
JINTb HOBOOOpa3oBaHue. Bripouem, ObIBaIM Y HAKJIAIKU,

C.H. ®edopos u @.A. CepbuHerko. 1980-e 2.
S.N. Fyodorov and FA. Serbinenko. 1980s

OHM Heu30eXHbI B pabote Helipoxupypra. Ho kak n3 Hux
Boixonui MenopoB?

Y MoJ101011 JKEHIIIMHBI TTOCTIE pOXAEHUS peOeHKa pa3-
BWINCH [JIyXOTa HA JIEBOE yXO, IIATKOCTh MOXOAKU, MU-
MOTONaIaHue U APYTUE MO3KEYKOBBIE U CTBOJIOBBIE CUM-
nTombl. JInarHo3 HeBpuHoMbl VIII HepBa HU y KOro
HE BBI3bIBAJI COMHEHM, C HUM COTJIACWIICS Y TIPUEXABIINI
®enopos. Oniepaliysl, TaTepalbHbI MOAXOI K MOCTOMO3-
JKEYKOBOMY YIJIY, U — BCE YOUBIIECHBI U 00ECKYpaXeHbl —
HeT onyxosuu. M ceronHs ciydaeTcs Takoe, a TeM 0oJjee
ObIBAJIO B JOKOMIBIOTEPHYIO 3pY.

Tem He MeHee 51 OblT yOeXIEeH, YTO OIYyXOJb €CTb
", ecin 661 oneprupoBas He MenopoB, He OBEpUIT OBl B e€
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orcyrctBrue. OgHako B Cepexke s He comHeBayics. Kaza-
JIOCh, HAJIO CBOPAYMBATh OIEPALINIO, YTOOBI HE IPUHECTH
mareHTKe Bpega. Ho @emopoB 4yBCTBYET, YTO OITyXOJIb
PSIOM, Y IBUKETCS IAJIbIIle IIyIIOM ST ITyHKIIAH JIEBOTO
ITOJTyIIapysI MO3KeuKa. B rryOnHe omyTiI 3HaKOMOe eMy
COIIPOTHBIIEHNE 0JIACTOMATO3HOM TKaHM. Sl 3HAJ: TTOCe-
IyeT paccedyeHne MO3XKedKa, U 3TO YKe XUpypruyeckas
arpeccHsi ¢ BEPOSITHBIMM KIMHUYCCKUMHU M3IEPKKAMMU.
Boanyroch, a Bopyr onsite Cepeska He HaWIET OITYXOJb.
Ho oH pemmTe1bHO BTOPraeTcst B MO3XKEUOK U TIe-TO Ia-
JIEKO Y CaMOT0 CTBOJIa O0OHAPYKMBAET BIABIIYIOCS B HETO
MeIMAIBbHYI0 HeBpuHOMY. PannkansHo ynanser ee. [Tanm-
€HTKa TIOIIPaBUJIaCh, MO3XXEUKOBBIE HAPYIIICHUS CO Bpe-
MEHEM CTJIaTUINCh.

Kaxmas, maxke camast ymagHas orepaliisl JaBajach eMy
Henerko. OH He IMOKAa3bIBajl 3TOT0, HO AyMaJjl O IIPOOTIe-
pUpPOBaHHOM OOJIBHOM U THEM, ¥ HOublo. Cepeka Bcerma
OCTaHABJIMBAJICA Y MEHSI, 1 ST HEPEIKO 3aCTaBall €T0 Kypsi-
IIUM A CMOTPSIINM B HOYHOE OKHO. [lexXXypHbIe Bpadyu
OBUIM UM TIPEeIyIpPeXIeHBI: TP MAJICHIITNX COMHEHUSIX
mpuchkUIaiiTe cKopyw. Ho mopoit oH He BBIIEpPKUBAI
¥ IIPOCWJI MEHsI Y3HaTh, Kak 00J1bHOI. TeecoHa B KBap-
THpe TOTHA He OBLIO, U 51, BRITIOIHSIS €TO IIPOChOY, BRIOETAI
K OmmxaimemMy ynmdHoMYy aBToMaty. OH, Ka3ajaoch,
YCIIOKanBAaJICA.

Orepurpyst OOJIBHBIX M 00yYast HAIITX HEHPOXUPYPIoB,
Cepexa OMHOBpPEMEHHO 340poBO Imomoran MHcTUTyTy
HEMpPOXUPYPIUM ¢ MHCTpYMeHTapueM. Jeao B ToOM,
yTo B [OpHKOBCKOI 00IACTH HAXOOATCS 2 KPYITHEHIITNX
B Poccum Memnko-mHCTpYMEHTAIbHBIX 3aBoga — Bopc-
MmeHckuit u TymGoTuHckuii. [TpakTruecku Bce CKaabIleu,
3aXXMMBI, KOJIOBOPOTHI, TpEeaHbl, HOXHUIIBI, IITIPHIIHI,
IMYHKIIMOHHBIC WTJIbI, Aep>KaTeau, JTOMATOIKN, KyCauKu,
Wbl JIKWIbM M MTHOM XUPYpPruYeCcKuii MUHCTpyMeHTapui
nmaBanu ctpadHe Bopema u Tym6oTHO. OCco0yI0 IIEHHOCTh
MIPEACTaBIISIA M KOMIUIEKTOBaBIIecss B BopcMe 6ospiime
Helipoxupyprudeckue Habopsl. [IoHATHO, 4TO y HAC CJTO-
KWJIMCh C UHCTPYMEHTAJIbILIMKAMU Y MX HA4aJIbCTBOM TIpe-
KpacHBbIC OTHOIICHMSI, OCHOBaHHBIC Ha B3aMMOIIOMOIIIN
M TIPOCTO YSIOBEUYCCKUX CUMIIATUSAX. MBI HUKOTIA HE OT-
Ka3bpIBaJll MM, 4 OHM HUKOTIA HE OTKa3bIBaJI HaM.
ITo obecriedeHHOCTH MHCTPYMEHTapHEeM HIKETOPOICKIE
HEHpOXUPYpru OBUIN IIEPBBIMU B CTpPaHe.

41 obpanoBajcs, korna gupekrop MHcTUTyTa HEelipo-
xupyprun A.M. ApyTIOHOB MOIMPOCHUI TTOCOASICTBOBATh
B TIOJyYCHUM OOJBIION IMAPTUU <«KeJIe30K» M IPUCIIAIT
3a HuMu Cepres Demopona. 3amnacimmch 6€30TKa3HbIM
MEIUIIMHCKUM CITeIICPEeICTBOM, Ha OOJIBHUYHOM «Bosre»
Cepexa, Cama ®@paepMaH U 9 TpoHyIHUCh B BopcMmy
u Tym0GoTHHO.

Crosn uronb. IlyTh exan yepes jeca, oS, Iepe-
JIECKH, KUBOTIMCHBIC TEPEBEHBKIN. XOJIMHUCTHIEC TIPOCTOPHI
pamoBaIM B3IJISII M BJICKJIM K 3adyliieBHOI Oecene. Hesa-
METHO TIPOJICTEIN AECSTKA KIJIOMETPOB. Y3Ke HeTaaeKo
oT BopcMEl, Korma MBI TIpoe3skaan KpacuBOE CEJIO C IOy~
pa3pylIeHHOM LIepKOBBIO Hall peuKoii, Cepeska 3aIyMInBO
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Cepeeii ®edopoe (cnesa) u KOpuii Qunamos. KoHey, 1980-x 22.
Sergei Fyodorov (left) and Yuri Filatov. Late 1980s

MIpOoU3HeC: «XOPOIIO OBl TYT MOIUTH ITAPHOTO MOJIOUYKa».
Ero BHe3amHO BO3HUKIIIEE XXKeJIAHWE YIWUBIJIO MEHS: Ha-
CTOJIbKO HECBONCTBEHHO 3TO OBLIO IIJIST HETO.

Mpn1 ocmotpenu u TymbotuHckuit, 1 BopcMeHckuii
3aBOBI, MOOBIBAJIN B 1I€XaX, ITIOTOBOPUIIN C TUPEKTOPAMU
Y TJIaBHBIMU WHXeHepaMu. Te IMoIuIMm HaM HaBCTpeuy,
ITO00EIIIaB cpasy Xe Iocye ouIaThl MOCKBOIT CIETOB BHE
JINMUTA BBICJIATh OOJIbIIME TapTUX UHCTpyMeHTapus1. Ho
Cepexe s OIepalliOHHBIX MHCTUTYTa HY>KHO OBLIIO BCE
HeMeIJIeHHO, ceiJac.

Oo0paTtunch Ha BopcMeHCKOM 3aBoie K OOTHOMY
mareHTy — HadaabHuKy OTK. OH-TO moHMMain, 3aueM
HYXXHBI «<KeJIe3KH» W M0YeMy TaK CpOIHO. OIIBIT TaKOM
MoMOIIU MeauKam y Hero Obu1. [1o3Ban mactepa cOopou-
HOTO IIexa. Borresr KpyImHEIiA ¢ 00BeTpeHHBIM JIUIIOM JIe-
THa. «3HakoMbTech — FOpa KOpoB, a 310 — Halu Ipy3bs-
3eMJISIKM U HEeMpoXupypr m3 MOCKBBI, — HpPeACTaBUII
HayaibHUK OTK. — ITomorn nMm, KOpa». — «Xopoimo.
Tonbko Hamo momoxpaathb. [locMoTpro y cebst, TIpoiay
110 1exaM». Yaca yepes nBa baraxkHUK Harrei «Bojrm» ObuT
3arpyXeH HellpoXupypruaeckuM nHerpymeHTapueM. Ce-
pexa yabibaics, omarogapui. Mel ¢ Caileil pagoBajiich
1 TOXe OJIaromapuiIn.

«A He TIOIIBe3€Te JIM, TOKTOPa, MEHS TOMOii? — 06pa-
tricd K HaM FOpa OpoB. — CMeHa MosI 3aKOHUMJIACh,
KWBY HelajaeKo». MbI ObITA pambl XOTh YeM-TO YAPYKUTH
eMy. [Tokatm. MUHYT 4epe3 OecsITh T0Ka3aJ0Cch ITOHpa-
BuBleeca Cepexe ceylo. «31ech MOM JIOM, — CKasaj
IOpa. — A Bac mpoiry Ko MHe B TocTd. [lombeM mapHOTO
MOJIOUKA J1a TIOeIUM MOJIOIOM KapTOIIKH C OTYPUMKAMIT».
«Cepexa, 9ygo, TBOSI Me4Ta cObLIach», — YABIOHYJICS
s npyry. Y Cepexa, n Carra cka3ajan, 9T0 UMEHHO 3TOTO
OHM XOTEJIH.

Bce BMecTe MBI BBaJWJINCH B JACPEBEHCKHUMA TOM.
Ha croze crosia KpeIHKA C ITApHBIM MOJIOKOM, U3 TIeYH
keHa KOphI BEIHYJIA YYTYHOK C MOJIOMOM KapTOIIKOM, ITpH-
HecJIa MaJOCOJIBHBIX OTYPYMKOB M CBEXeEH 3eJieHr. MBI
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BBIJIOXKIUIM CBOM 3aITachkl — MTapy 6aHOK KOHCEPBOB U ITy-
3bIpeK co crmpToM. Cpasy ITOIyBCTBOBAIM Ce0ST TOJIOMHBI-
MM, ¥ TIMPIIECTBO HayaJaoch. BemacTh monmmayu Moiodka,
HAeJINCh, BBIITWIN, Pa30MIICIIN, a TIOTOM Pa3rOBOPYIINCH
0 Xxu3HU. f mopaxaics METKOCTH U TJTyOUHE CYXKIeHUIA
Cepexun. Korma oH roBopwI, CIOPITUKA YMOJIKAIHN, yB-
ctBoBasics unep. Paccranucs ¢ FOpoit npy3psiMu.

C Tex mop e1e MHOTO pa3 MbI ¢ Cepexeil ObIBaIN
B BopcMme. U Bcerna 3ae3xanu B IpUBETIIMBEINA oM FOpsI
IOpoBa. 1 Bce TOBTOPSIITIOCK.

OrpoMHas Harpy3Ka 1 OTBETCTBEHHOCTbD, JIOKMBIIIHC-
cs Ha Cepexy B Te JBa-TPU IHSI, KOTOPbIe OH OOBIYHO
MIPOBOAMJ B HEUPOXUPYPTAUECKOM ILIEHTpE, TPeOOBaIU
pemakcanuu. Beaepamm Mel it B Toctu. [Topoit yxkuHa-
JIN B «ITOITIaBKe» Ha HIDKHEBODKCKOM HaOepesKHOIM, JIeT-
KO€ MOKaunBaHNE M 0ECKOHEYHOE ABIKEHIE BOIBI YCIIO-
KanBaJIl 1 OTBJIeKaIW. Ecim neHp BBIIABAICS XapKUM
1 MBI OCBOOOXKIAIMCh ITOPaHbIIIe, TIePEIUTIBIBAIN Ha KaTe-
pe yepe3 peKy — Ha MaJIOJIOIHBIIN 3aBOJIKCKUMA TUISIK.

Onpnaxnael Cepexa, FOpa ®duiaTtoB u 9 3anibliv
Ha TIeCYaHBI OCTPOBOK — OIMH M3 TeX, KOTOPHIE BAPYT
IMOYEeMY-TO 00pa3yloTCs IMMOCPEAN PeKU M TaK K& HEOXM-
nmaHHoO mcye3aloT. Cepexka cell y 3a0CTPeHHOT0, KaK HOC
y KOpabJis1, KOHIIa OCTPOBA, OITYCTHJI HOTH B BOIY U 3aKPH-
yai. «Pebsra, rssmute — ogHa Hora B Boare, mpyras
B Oke!» D10 OBLUIO TIPaBION: CIMBAsICh, 00€ PEKH elle J0I-
IO COXPaHSIOT KaXIasi CBOe TeYCHME U CBOM IIBET BOIBI —
royryooit y Bonru u cepuiii y Oku. BepHyBIINCH B TOpOJ,
MBI TIOTHUMAJINCh Ha BepXHEeBOKCKYI0 HaOepeXHYIO,
MMPOXJIaXIATNCh MOPOXKEHBIM Ha BepaHe «Yaiiku» 1 J1fo-
0OBaJIMCh 3aKaTOM Hal Boiroii u maasaMmu.

JIvms omHaxaer Cepeska mmpuexai Ko MHe B [opbKui
He T10 XUPYPTAYECKOI YIIM MHCTPYMEHTAJIBHOM HamOOHO-
ctu. [emo 6s010 Tak. B Mae 1972 1. s 3aBepIiI CBOIO TOK-
TOPCKYIO TMCCEPTAIINIO, TTOCBSIIECHHYIO (Da3HOCTH TeUe-
HUS W TPUHIUIIAM KIMHWYECKOTO paclo3HaBaHUS
TUCTOOMOJIOTMYECKHX KAYECTB OITyXOJICH TOJIOBHOTO MO3-
ra. [Ipencrosiia, Kak 1 IOJIOKEHO, alfpo0aIiis Ha y9eHOM
coBeTe HCTUTYTA TPaBMATOJIOTUM 1 OPTOIICANH, TIIE S pa-
6otasi. HeoOxoammbl ObL1M TpU peLieH3eHTa. Torna B [opb-
KOM WMMEJICS JIUITh OOWH JOKTOP MEAUIIMHCKUX HayK —
HEHPOXUPYPr U3 TPABMATOJIOTOB-OPTOIIEIOB, K TOMY XK€
oH gpysuicst wieHoM CoBerta. MTak, mepBBIi pelieH3CHT
0003HauMIICS.

«A cynpu KT0?» MHe, eCTeCTBEHHO, XOTEJIOCh, YTOOBI
MHOTOJIETHUM TpyA OLIEHWJIU T€ y4YeHble, KOTOpbIE
CIICIIUAJIBHO «CHIAT» Ha OIYXOJISIX TOJIOBHOTO Mo3ra. Ce-
pexa, YBBI, OTHanajl IT0 YMCTO (hOpMaIbHOM ITPUIMHE — OH
ObLT MOKa KaHAMOATOM HayK. A BoT moii apyr Konst Bacun,
HeIaBHO 3allUTHBIINKA TOKTOPCKYIO IUCCEPTAIIUIO
MO OITyXOJISIM BUCOUYHBIX IOJEN, MPEACTABISUICS Uaeab-
HBIM 0a3MCHBIM PeIicH3eHTOM — HelipoxupyproM. Erre Hy-
XKeH OB TpeTHii peleH3eHT — HeBpoJior. Pazymeercs,
BBIOOD ITaJI HA MOETO APYToro MOCKOBCKOTO apyra Koo
CmupHoOBa. B modpoxenaTe IbHOCTH 1, 9YTO HEMAJIOBaXKHO,
MOOWJILHOCTU ApYy3eil 51 Obl1 yBepeH. Ho He MeHblie,

a, ToXajnyi, eme OoJblle TPeOOBAINCHh MX KOMIIE-
TEHTHOCTh B aHAJIM3E¢ MOEr0 MCCAeAOBAaHUS U aleKBaT-
Hash KpUTUKA, YTOOBI HE OBLIO CTHIAHO BBEIXOIWTH Ha
oduLMaIbHyO 3aIIUTy B alma mater — MHcTUTYTE HEli-
poxupypruu uM. H.H. bypaeHko AkageMun MeauLIH-
ckux HayK. M s moexan B MOCKBY Bce COTTIaCOBEIBATD.

IMepBbiM, K KoMy $ 3amien, 6611 Cepexa. M3moxun
emy cutyanuio. OH 3aIyMInBO ITOMOJTYAT U cKazalr: «lo-
IUTCS. A pelieH3eHTOB Tebe 51 mpuBe3y caMm. Y HajexHei,
U genienie». 1 ObL1 pacTporaH 3a00TJIMBOCTbIO pyra, BeIb
sI HY O YeM €T0 He TIpocil. MHe U B TOJIOBY HE IIPUXOIUIIO
TaKOE — CPHIBATh €r0 ¢ PaOOTHI, THATH 32 TOJITHICSYM KH-
JioMmeTpoB MatuHYy. S otBeTmir: «Cepexka, He OeCITOKOMCS.
Kynunio 6unerst Ha noe3n. Hous y Konu B Huxknem. Her
npodsem». — «He nypn, JInxrepman, xxau rocreii». Cepe-
’Ka 9aCcTO Ha3bIBajJ MEHsS W APYTUX 110 (haMUINU, OTKYIa
9Ta MpUBBIYKA TIPUIILIA K HEMY, He 3Ha10. MOXET, OT CITyK-
OBI B apMUM, MOXKET, OT IaITbl-KaIlUTaHa.

Arnpobanyg Oblta HadHavyeHa Ha 13 mionsd. Toctn
npuexaan HakaHyHe — 12-ro BeuepoM. Cepexxuny «Bonry»
TIOCTaBWJIM 10 OKHaMM MOeTo goMa. [1ocite yxkitHa pa3Ben
Ipy3eil o cBOMM «arapTaMeHTaM»: Cepexe M ero sKeHe
3uHe 0TBeJ 0OIBIIYIO KOMHATY, KoJIsiM — MaJIeHBKYIO, caM
JIeT B KyXHe Ha packianyike. He crmanock. 3armstayn K Ko-
M. Koirst BacuH cTostt y pacKpBITOrO OKHA, CMOTPET
Ha UIOHBCKWE 3Be3IbI 1 BIBIXaJI apOMAThI PacIIBETAIOIIIX
Jmn. Komist CMUPHOB CKIIOHWICS Hall CTOJIOM, JOTIMCHIBAST
OT3bIB. Sl BO3BpaTUJICSI Ha KyXHIO, CTaJI MBICJICHHO ITPOTO-
BapyBaTh CBOI MOKJIAMI M IIPOBAJIAJICS B COH.

Ha yuyenniii coBeT myO0auku cobpanoch OoJblile,
yeM 0O0BIYHO. JIOKTOpCKIE TUCCePTAIINN TOTHA OBLIN peil-
KW, a TIpUe3X1e CBeTUIa M3 MOCKBHI CO3IaBaii 0c000e
MpUTSDKeHUE. YBHI, s Ieperopet. [IpeBpatit sHe prmdHbIiA
JIOKJIaJ, B 3aTSHYBLIYIOCS JIEKLIUIO, B KOTOPOM MOTOHYJIN
¥ CMBICJI, 1 HOBM3HA IUccepTain. [10BepXHOCTHEIN OT-
3bIB MECTHOTO ONIITOHEHTA JIUIIB YCYTYOMI cuTyaunio. Om-
HaKoO ITyOOKHUe, apTyMEHTUPOBAHHBIC 1 SIPKHE BBICTYITIC-
Hus1 Helipoxupypra Hwkomass BacmHa m HeBpoJjora
Huxonass CMupHOBa, B KOTOPBIX BCe aKIIEHTHI, BKIIFOYAsT
HEMaJI0 KPUTHIECKUX 3aMeYaHMii, ObUTM pacCTaBJICHBI
10 MeCTaM, CITaCJIM MOIO OUCCEPTAIINIO OT MOPaXKECHMSI.
Cepexa Ha YIeHOM COBETE MOJTIAII, OMHAKO S IyBCTBOBAJT
€r0 HEYIOBJICTBOPEHHOCTh. [ToTOM OH cKazanm MHe: «JIeHs,
CETOAHS Thl A0 ce0s1 He JOTSAHYJ». JIpyr ObuT MpaB.

Ho Beuepom Ham Bcem ObLIO Xopomro — u Cepexe
¢ 3unoii, u Komgam, n mue. Kong Bacun nmpurotoBui
BEJIMKOJICTTHYIO COJISTHKY, SI BBICTABUJI JIydIlIee M3 CBOUX
BUHHBIX 3amacoB. [1ocie TpyaTHOTO JHS MBI C YIOBOJIBCT-
BHEM €JIA Y IIWJIN, PAlOBaIiCh, CMESUTNCH, HACIaXXIaINCh
NPY>XeCKUM 0oO0l11ieHUeEM. [TOTOM MbI MOLIIM Ha 3aKaTHBIN
Otkoc, ciyctiiuch K peke. Koist BacuH un 1 HeIpHYIN
B HOuHYI0 Bosnry. TedeHne moHeca0 Hac, XXM3HB Ka3aj1ach
npekpacHoii. Cepeka Kypul, YIbIOAICs, 1, XOTSI OOphIBAII
MOH BBIpaXKeHUS ITPU3HATEILHOCTH, 9yBCTBOBAJIOCH — OBLT
JIOBOJIEH YAABIIMMCS MYTELIECTBUEM, CTOJIb 3HAYMMbIM
171 MeHs. [To3mHUM yTpoM OH yBe3 Apy3eil B MOCKBY.
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Mocudenku Ha daye C.H. ®edoposa. Cnpasa Ha pomo — T.0. Pannep u H.C. Abaumosa. Abpamueso, asaycm 1995 a.
Gathering at S.N. Fydorov's dacha. On the right in the photo: T.0. Faller and N.S. Abaimova. Abramtsevo, August 1995

Cepexxa OBLT HaIe>KHBIM, YIVBUTEIHFHO 0€30TKA3HBIM
U IeTMKATHO-TPOTraTeIbHBIM ApyroM. Jpyk0y OH HMKOTIa
He AeKJIapupoBaJl, a BCErna NoATBepKAal KOHKPETHbIMU
JIeJIaMH.

B ToppkoM 66110 TUIOXO ¢ TpoaykTamMu. OH 3HaJI, YTO
s1, ObIBast B MocKBe, KaxXAblii pa3 10 M3HEMOXEHUS Oerato
10 Mara3MHaM, CTOIO B OUEPEIsIX, YTOOBI IIPUBE3TH TOMOM
KaK MOXHO OOJIbIIIe Oe(PUIIMTHBIX ITPOITYKTOB.

IIpueskaio ogHAXKIB B MTHCTUTYT, MEHST OCTaHABIIMBA-
er Cepexxa M HEHaABSI3YMBO TOBOPUT: «SI Tebe mpumac
oKoBaJIoK Msica. Ecim He Hamo — Bo3bMy cebe». [Tommmyma
TOBSAMHEI 0e3 KocTteit moaBe3 MHe Cepexa K ITOe31y.
B npyroii pa3 oH Iie-TO OTHICKA TAPHBIX [BITUIIT. « ToJb-
KO He MOpo3b ux, JIeHs», — HanmyrcTBOoBasl Cepeka.

B Mockse Toraa Oblj1a pacrpocTpaHeHa CUCTeMa 3aKa-
30B, B KOTOpPEIE IT0 IEIIEBBIM IIeHaM BKITIOUAJIN Ae(PUIINT-
HbIe TTpOayKTHI. Kak-To mepen MaeM st moripocui Cepexy:
«Eciu ymacTes, monydu oIt MeHsI 3aKa3 K Ipa3sTHUKY».
3aITOMHUJICSI OTPOMHBIH SITITUK, B KOTOPOM, Ka3aJloCh, Jie-
KaJio BCe, YTO HEBO3MOXHO OBIJIO TOTIA JOCTaTh B Mara-
3WHaX: M KapOoHal, M IIeiiKa, M KOITYECHBIN SI3bIK, U Oa-
JIBIK, W 0aHOYKa WMKpBI, U HAbOOp pemkux KOHperT,
W PAaCTBOPUMBIIA KOobe, 1 3¢JICHBIN TOPOIIIEeK, K MOJIONECHb-
KH€ OTYpUYUKHU...

Korma y Cepexu mosiBmiach 0jarogapHasi YCIIEITHO
IIPOOTIEPUPOBAHHASI ITAIIMEHTKA, pa0OTABIIIAs B 3aKPHITOM
pacnpenenuresne, crajl opaTh Tyna U MeHs. PomaHTuka:
B YCJIOBJICHHBII Yac Bhe3KaeM BO IBOP B IIEHTpe MOCKBEHI,
CIIycKaeMcs B He 0003HaUYeHHBII BBIBECKOI MOJTYTIOIBAIT.
Inaza pas6eratorcsi OT peAKOCTHOTO U300MJIUS IeIUKaTe-

COB M IIPOCTHIX, HO Ie(PUIIMTHBIX MPOAYKTOB — BEIOMpaii
YTO XOYelllb, TOJIBKO 3HAall Mepy a He TSHU BpeMmsl. S Oma-
romapHo cMoTpio Ha CepexXy M TOpAEIMBO YIbIOAIOChH,
TIpeaCTaBIIsIs N3yMIICHUE XKeHBI. Bripoyem, oHa cama mc-
MBITajIa OBITOBYIO ITOMOIIB MOETO Apyra, KOrma Imoexajia
B MockBy 3a canTexHnKoi. Cepexa cyMelsl HaliTH XKeJTaH-
HBI KOMIAKT U KAKUMU-TO €My BEITOMBIMU MyTSIMUA CYMeIT
TIPOBE3TH ero K SIpociaBcKoMy BOK3aTy CKBO3b IIEPEKPHI-
Thie 1o cay4yaio noxopoH K. E. BopoiinnoBa yauiis.
Cepexxa HUKOTIa HUYero He xaires misd Apyra. OmHax-
ITBI TaK CJIOKUIICH OOCTOSITEIIBCTBA, UTO I OBLIT BEIHYXKIECH
nonpocuthb y Cepexki ero HeBpOJIOTHISCKIIT MOJIOTOYEK.
OH nocMOTpeJT Ha MEHSI, Bce TTOHSIT M OTHaJI HaBCeTa.
KoneuHo, 1 s pITasicst OBITh ITOJIE3HBIM APYTY, yraaaTh
€ro XXeJJaHWsl. 3HaJI, YTO OH JIIOOUT CBEXYIO phIOy. [ToMHIO,
KaK-TO B Mae MHE IPMHECIU TOJHKO YTO ITOMMAaHHYIO
CTepJISiAb ¢ MKpoit. OOIOXUB ee KPalluBO, S TYT XKe T0-
muajscs u3 [oppkoro B MockBy — 00pamoBaTh Ipyra.
Cam Cepexa OBUI TOPOBIM U CTECHUTEIBHBIM
omgHoBpeMeHHO. 3a 30 JieT ApyKObI JTUIIIL HECKOJILKO pa3
OH B cocJjiaraTteJIbHOM (popme oOpaTuiicss Ko MHE 3a IO~
nepxkKou. st MeHs1 3To ObLI0o OOJIblIe, YeM IIPUKa3.
S BO 94TO OBI TO HU CTAJIO CTPEMUJICST BBITTOJIHUTD IIPOCHOBI
npyra. KpaitHsist Heo6xommMocTh, 3acTaBisiBinas Cepexy
MMcaTh WIM 3BOHUTH MHE, ObLIa CBsI3aHa ¢ ero «Bomramm»,
cTapoit M HOBOM, TOYHEE C 3aI9acTsIMHM (a s, HAIIOMHIO,
kw1 B [OpbKOM M, KOHEYHO, KOHCYJIBTHUPOBAI B MEICaH-
YacTH aBTO3aBO/A).
Muorue ronsl PemopoBHl XWIM TECHO — CHadaia
y ponureneit B CokonbHMKax, 3aTeM Cepexa, 3uHa U 1Be
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UX I0YEPU — B IBYXKOMHATHON XPYILIEBKE C «FABAHHOW»
(Tak Ha3bIBaJMW CaHy3eJ, COBMEIICHHBIM C BAaHHOM)
Ha Tpudonosckoii. Ho kak-To A. 1. ApytioHoB u Cepexa
yIa4yHO MPOOoIeprupoBaIn XeHy Mapiiaia A. M. Bacuies-
ckoro. CorpynHnky CepeXiTHOTO OTISICHUS TTOACKA3aIN
MapIiajy, KaK JIydqille BCeTo 0TOJIaromapuTh HEMpoOXupyp-
ra. MoCCOBET IIPUCITYIIAJICS K XOIaTaliCTBY 3HAMEHUTOTO
nonkoBoaua, 1 B 1970-x rogmax PenopoBul Mepeexanu
B TPEXKOMHATHYIO KBapTupy Ha [IpeobpaxeHke.

oM DPenopoBHIX OBLI TOCTEIPUMMEH, TIOJIOH POACT-
BEHHUKOB, JIpy3eii, IPOCTO 3HAKOMBIX. Kak oHU 3TO Bce
BbIIEPXKUBAJIM, TIPEACTaBUTh TPYAHO. S caM 4yacTo HoueBas
y DemopoBbIX — 1 Ha CTapoil, 1 Ha HOBOW KBapTHUpe.
Kak-To pa3, omo3maB Ha moe3m, sl oKasayicsl 0e3 KpoBa.
K xoMy e 13 apy3eli 03 3BOHKA SIBUTHCS ITO3THIM Bede-
poM — KoHeuHO, K Cepexe. [Ipururencs, a moMa HUKOTO
HET; ceJ1y IBepH Ja YCHYI. Tak OHM MEHSI ¥ 3aCTaJIi, KOT-
J1a BEPHYJINCH TOMOIA.

JIrooumoe Mecto y Cepexkit ObIJIO 3a CTOJIOM Ha KyXHe.
OOBIYHO MBI TaM U CUAEJU, N0 HOYU BEJIN PA3TOBOPHI
1 0 HEHPOXUPYPIHH, 1 O KOJIJIETaX, M O KU3HU BOOOIIE.
HetopormuBo BeimmBaiu. Cepeka IIpeaIroInTai BeIep-
JKaHHBIN KOHBSK WJIM XOPOIIIYIO BOAKY. 3aKyCHIBaJl MaJio.
4 en 6ompire. PaHHMM yTpoMm 31HA TOTOBMIIA STIT1IA BCMSIT-
Ky (¢ yuetom CepexkrHOI s13BbI) 1 Koe. [ToToM MBI exanu
B MHCTHUTYT, Cepeska BeJl MaIllMHY MOJI4a, COCpeaoTaurBa-
SICh TIepe.l oIepausaMu. Sl 9yBCTBOBaJI 3TO M HE 3aIaBal
JINIITHUX BOTIPOCOB.

Ectb XecTkas pycckasi mocaoBULA: «Y MOrocTa Xussl,
000 Bcex He HaIUTaYeIbCs». DTOM TOPHKOI HCTUHE XUPYP-
TOB YIMT caMa XM3Hb. Jlaxke caMbIM JIyJIIMM U CaMBIM
TaJAHTIMBBIM M3 HUX IIPUXOIUTCS IIPOBOXATH OOJIBHBIX
B MHUpP MHOI Yale, 9eM OOBIYHBIM JIIOIsIM. MacTepcTBy
YyeJioBeKa HepeIKo MPOTUBOCTOUT Ipuponaa. Y MHorue
U3 Bpayeil — B ylIepO cede — COXpaHSIIOT CIIOCOOHOCTH
K TIOJTHOI Mepe COCTpamTaHusl.

BcroMmHaeTcst Takoit anm3oa. OmHaKIBI MBI C SKEHOM
OBUTM TIpUIJIAIICHB B TOCTU K PemopoBbIM. SIBUIHCH
B Ha3HAYEeHHEI cpoK, HO Cepexu He 6pLT0 1oMa. He pm-
exaJl OH U Yepes yac, a Korjaa, HaKoHell, SIBUJICS, ObL He-
BeceJI M CKa3ayl TOJIBKO, UTO AeJIajl CJIOXKHYIO OIepalIHio.
3acrtonbe He Kieuaoch. Cepexa 3BOHUI 110 TesieDOHY
B KJIMHUKY, TSDKEJIO TIJI, MpadyHeIl 1, y>Ke IPoBOXast Hac,
ckazai: «Tak 1 He MOTy IPUBEIKHYTh K cMepTH. Bece MHe
KaXXeTCsI, YTO s1 BUHOBAT».

CrpanHO, 4TO, KOTHa I mepeexaid B MOCKBY, TTOUYTH
repectaj obBaTh goMa y Cepeku, XOTsI HUKaKasl KOITKa
He Tiepedexana Ham gopory. Ko MHe, CKOJIBKO 1 HA 3Bal
ero u 3uHYy, OHM TaK U He BbIOpaimch. K cebe akTMBHO
He nipuriaiiany. HaBs3eBaThes He X0TeI0Ch. S moHMMA,
kak Cepexa yctaBai B mHCTUTYTe. M, HaBepHO, ke HauM-
HaJlach CMepTebHast 6oJie3Hb. [1paBna, s Bunencs ¢ Ce-
pekeil MoYTH KaXIBli IeHb B MHCTUTYTE, HO OOBIYHO
Jqumb MeabkoMm. Croiikuit 20-neTHH pedlieKec —
KaK TOJIbKO s1 B MockBe — BcTpeda B CepeXkXMHOM JoMe —
yrac, XOTI ST TIBITAJICSI €TO BOCCTAHOBUT.

Cepexka OBIT He TOJIBKO OJTMCTaTEeIbHBIM HEHPOXUPYP-
TOM, HO M MBICITUTEJIEM, XOTSI Ce0SI TAKOBBIM HE CUUTAJ,
KaK 1 He CUMTal ce0s yaeHBIM. «S1 mpexae Bcero Bpau», —
yrBepxnan oH. [lo MeTkomMy ompeneiaeHuio Muxauia
IOnpeBuua Pamomopra, ®egopoB Ob1 «IipodeccopoMm
n3 DoKTopoB». Korma Cepeka, He CTaHOBSICH B TT03Y, TOBO-
PWJI, BOCIIPMHUMAJIOCHh — M3peKad. Tak apopUCTUIHEI
Y MYJIpbI OBLJIA €T0 OLIeHK!. EMy ObLIM CBOMICTBEHHBI T10-
pasuTebHAs WHTYUIMsI, YYBCTBOBAaHHUE CYTH YeJIOBEKa.
XapakTepucTUKN, KOTOPhIE OH JaBajl KoJuleraM, OBLIN
YIUBUTEILHO TOYHBI, XOTS ITOPOI ¥ YOMMCTBECHHEI.

A mopaxkancs: yutan Cepexa Malio, a 3HAJI MHOTO
¥ Bcerma ObUT Ha YPOBHE TTPAKTUYSCKHU B JIIOOOM pasziere
COBpEeMEHHOI Helipoxupyprun. Buamumo, y Hero, Kak
n'y Anekcanapa UBanoBmya ApyTioHoBa, Obl1a peHOME-
HaJIbHAS CITOCOOHOCTB BCE CXBATHIBATh Ha JICTY U ITPOBUI-
YecKM mepepadarsiBaTh, a MHCTUTYT HEMpOXUPYPTUN —
YHUKAJIbHOE MECTO MOCTOSIHHON LUPKYISIUUU HAyYHOM
nHGOPMALIMY M HOBBIX 3HAHUI.

Cepexa He ObUI OpaTOpOM, HE JIIOOMJI BBICTYNATh,
HO KOTJIa BOJICIO OOCTOSITEILCTB OKA3BIBAJICS 3a Kaheapoi,
B 3aJIe CTAHOBIJIOCH TUXO, Kaxknoe ciioBo demopoBa JIOBU-
JIM: TOBOPWJI OH BCET/a IO CYTH, KOHKPETHO, apTyMEHTH -
POBaHHO.

IMucate Cepexa He mobuit. TIHYT HECKOJBKO JIMIII-
HUX JIET ¢ KaHOIUOATCKOI muccepTalleil, ITOCBSIIIEeHHOM
MOIN(PUIIMPOBAHHBIM MM METOAMKAM BepTeOpaIbHOMU
aarnorpaduu. Bopouem, OblIa eie 1 MHAS IIPUYMHA 3a-
JEePKKH.

3umoii 1962 1., Korga B MUHCTUTYT MIPUBE3/IU ITOruba-
OIIIETO OT TSDKEJI0i YepeITHO-MO3TOBOI TpaBMBI aKaJIeMM-
ka JI.J1. Jlanpay, neyainyM BpadyoM HasHaumian Penoposa.
KoHcynsraHTOB — ¥ CBOMX, M 3apy0esKHBIX — ObUIO MHOTO,
a Jevammii Bpad — onmmH. Heckonapko mecsiieB Cepexa
KW B MHCTUTYTE, 0€30TIIYYHO HAXOIUJICS PSIIIOM C BCe-
MHMPHO M3BECTHBIM IAlIMEHTOM. Bce, 4To peran KOHCH-
JINYM 3Be31 HEBPOJIOTUU W HEHPOXUPYPTUM, BBHITTOITHSIT
Cepexa, IIpy 3TOM MHOTHE OCTPEHIIe BOIIPOCH! BBIHYX-
JleH ObL pellaTh caM, 0epsl Ha ce0sl MCKIIOUUTEIbHYIO
OTBETCTBEHHOCTh. 3HAMEHUTHIC (DM3NKU-KOJIJICTH U yUe-
HuKHY JIaHmay oleHUI BEICOKMI TTpodeccrnoHanm3m De-
nopoga. [ToHBIE TIPU3HATEILHOCTH HAIEXKHOMY JOKTODY,
0e3 BCIKMX IPOCch0 moobenany JOOUTHCS TPUCYXKIASHUS
eMy Briciieii aTrecTalliOHHOM KOMUCCUEH yYEHOM cTerne-
HUY KaHIuAaTa MeIUIIMHCKUX HayK IT0 COBOKYITHOCTH Ha-
YYHBIX paboT 0e3 3aIINTHI AUCCEPTALIHH.

Axkanemuk JlaHgay BEDKIIT, BBITHCAJICS M3 MHCTUTYTA.
Cepexa cTai repoeM 04epKoB U ¢oTorpaduii B razerax,
XypHajax, KHurax. O HeM ObLIO JIETKO TTcaTh — 3(pdeKT-
Hasl BHEIITHOCTb, CJIOKHAasI TTpodeccrs, TATaHTJIMBBIA Bpad
¢ (OpOHTOBBIM OTIIBITOM PAOOTHI, MYy>KECTBEHHAS TMYHOCTD
¥ COBEpIIIEHHOE UM 4yno — craceHue JIpBa JlaBunoBuya,
Kazajioch Obl, U3 6e3HaneXHOTo cocTosiHus. Ho dusuku
0 CBOEM O0enIaHNU 3a0bITH.

Cepexka HaIrpo4b OBUT JIUIIIEH KaphepHBIX Hadaj. Bcero
IOCTUT CBOMM TPYIOM, HE3aypsSITHBIMM CIIOCOOHOCTSMU,
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CBOMMM Y€JIOBEUECKUMMU TOCTOMHCTBAMMH, MOPSIOIHO-
cThi0. OH HMKOTIAa HE BHIIBUTAJICS CaM — €T0 BBIIBUTAJIN
npyrue. [IpaBna, 0p11 y Cepexkul OniH — 110 TeM BpeMeHaM
3HAYUTETBHBIN — «U3bSTH» . MIIAAIINIA CBIH OHIIepa U3 OX-
panbl CTanmHa oKa3ajicsl OeCImapTHITHBIM.

ITomHI0, Kak KO MHE 00paTUIach ceKpeTapb NapToIo-
po UHctutyTa Heiipoxupypruu: «Jleonun bonecnaBoBuy,
BoI Apyr Ceprest HukonaeBuya, poiry Bac yOeIUTh €ro
BCTYIIUTH B IAPTUIO. DTO HYXKHO U IIJIST HETO, U TSI MHCTH-
TyTa. JIpeKins u napToopo peKOMEHIYIOT eTro Ha 3aBe-
IBIBAHUE IIEPBOU HEMPOOHKOJOTMYECKOU KIMHUKOM.
VYueHblit COBET OH, 0€CCIIOPHO, TIPOMAET. A BOT Ha YPOBHE
YTBEpXKIOeHUS B AKaIeMWUM BO3HMKHYT CIIOXHOCTH,
TeM OoJiee YTO OH ellle U He JOKTOP HayK».

B te nHemanekue BpemeHa wieHcTBO B KITCC 6bI0
TIepBOI1 00SI3aTEIILHOM TTPEATIOCHUIKOM MIJIST 3aHSATHS JIFO-
001 PYKOBOMSIIEH MTODKHOCTH, MaxKe IS 3aBEIbIBAHMS
KJIMHUKOU B aKaeMUIeCKOM MHCTUTYTe. HekoTophie Mon
IIPY3bsI-KOJUIETH OBUIM BBIHYKIEHBI BCTYITUTD B TTAPTHIO,
YTOOBI 3aHATH AAMUHUCTPATUBHBIC TIOCTHI B MHCTUTYTE
¥ HEe OTIATh ero B Uyxkue pyku. OHM OBLIN M OCTaBAINCH
BBICOKMMM ITpOo(eCcCHoHaIaM1 1 TTOPSIIOYHBIMHU JTIFOIBMM;
CUNTAIO, YTO BO UM JIeJia OHU ITOCTYIAIN IIPaBUJIBHO.

Sl moobGeman meperoBoputh ¢ Cepexeit, XOTs 3HAT,
4yTO 3TO0 Oecnoie3Ho. Tak OHO U BhIILIO: «JIuxXTepMaH, uau
ThI TToganbie. Kak Oyger — tak OyaeT, a BCTyIaTh B Iap-
TUIO paay JOJDKHOCTHU 51 He ctaHy». M TeM He MeHee Bropo
OTIeJIeHNS KIMHNYEeCKOM MEIUIINHEI, a 3aTeM u [Ipesn-
muyM Axkanemuun MeaunmHckux Hayk CCCP yrBepaunm
KaHmumata MeguuHCKUX HayK C.H. ®demopoBa pykoBo-
IuTesieM 1-To OTHeIeHNS KaK IPOIIEAIIeTO 0 KOHKYPCY.
Yerepth Beka Cepreit Hukomaesna @emopos B 3TOM Ka-
YecTBe IIeCTOBaJl COOCTBEHHYIO IITKOJIYy HEHPOXUPYPTOB
B UHCTUTYTE.

MHorue roast Cepexxa ¢popMaIbHO He COOTBETCTBOBAI
CBOEMY peHOMe pyKoBoauTensl KimHuUKU. Ha 14 jer
3aTSIHYJIOCH HAITMCAHNME JOKTOPCKOM TUCCePTALINU — IO~
HEPCKOTO Tpya IT0 XUPYPIUH 0a3aabHbIX OITyXOJICH MO3Ta.
Bunst Moo «mmcydecThb», Cepeka HICKpeHHE TOBOPUJI MHE
¥ 10, ¥ IIOClie CBOCH 3amIuThl: «Tak He XBaTaeT TeOs.
Ha mapy mMb1 ObI COTBOpWIY Ky4y IPWIMYHBIX KHUT». YBBI,
Cepexa He CcTall aBTOpOM HU omHO¥ KHUTH. Korma oH
XOTeJI M3IaTh KaK MOHOTpachHuio CBOIO TOKTOPCKYIO AWC-
CcepTalnio, BCTPETU KPUTHKY, C KOTOPOIT HE COTIACHIICS.
W, naxe He mbITasich OOPOThCS, OTKA3AICS OT UIEeU. Xa-
pakTep.

BepHych, ogHaKO, K 3alIUTe JOKTOPCKOM AMccepTa-
mun. Bee npy3ns u cotpymanku CepexXu MedTaid 00 3TOM
nHe. Cepexa caM BBIOpai OUIIMATBHBIX OIIIOHEHTOB.
BmecTe ¢ mMaTpamu Heiipoxupyprum mpodeccopaMu
HNocndom Mapkosuuem Uprepom n Dppanmom Mcaako-
BUYEM 3JIOTHUKOM B MX YHCJIO MoIal U s. beuto ato
11T MeHST HeoxxmmaHHo. Cepexa IpeaBapruTeIbHO MEHS
HE U3BECTUJI, a MOCTABUJI MEPEN YTBEPXKIAECHHBIM TUCCEP-
TaIIMOHHBIM cOoBeTOM (pakToM. OH OBUT BO MHE YBEpEH,
M $I, ECTECTBEHHO, HUKOTIa ObI HE OTKA3AJICS OT 3TOI YECTH.

Russian Journal of Neurosurgery

HeoxnmanHo BO3HUKIIO MaJIeHbKOE «HO». S T10I
50 neT BIIepBBIC B XXM3HU ye3XKaJl 3a IPaHUILY, M HE Ha He-
JIeJII0, a MOYTU Ha TMOoJITopa Mecsilla — B MyTelleCTBHE
Ha KopabJre 1mo Tuxomy okeaHy u KOro-BocTtouHoit A3num.
He u3-3a cTpaxa 3a ce6s1, a MUCKJIIOUMTENBLHO U3-3a OTBET-
crBeHHOCTH Ttepen Cepexeit, n3-3a 00SI3HM eTo ITOABECTH
(a BOPYT CO MHOU YTO-JIMOO CIIyUUTCS), ST HATIMCAJT TIPO-
CTpaHHbBIM OT3bIB Ha AWCCEPTALIMIO 32 YEThIpe Mecslia
IO 3aIIUTHI 1, TUIIb OTIPaBUB ero Cepexe, YCIIOKOWIICS.

JleficTBUTENbHO, BO BpeMs IJIaBaHUsI ObLIW JBa MO-
MEHTa, Koraa s Mor mocTpanath. [lepBriii — B CuHramype,
KOorza 51 BAPYT OKa3ajicsl 3AJI0)KHUKOM COOCTBEHHOM TTy-
MOCTU: HAa HOYHOM IIoNKHre B YaliHaTayHe MEHsI 3anepiun
B KOHTeliHepe ¢ JxkuHcamu. Bropoii — B TuxoM okeaHe,
KOrJaa Ha 00paTHOM ITyTH KOpabJib HACTUT LUTOPM — JAECsI-
TUMETPOBBIE BOJHBI UTrpain ¢ «PerkcoM [I3epKMHCKIM»
KaK C UTPYIIKOI, CMbIBasi BCE€ C Majy0, rpoMaabl BOJbI
BbIOMBAIM WLTIOMUHATOPbI, TTACCAXUPhI JeXKaIU U3-3a Ta-
KHMX «Kadelieii» M TOTOBMJIMCH K XYAIIEeMY, TeM OoJiee
YTO paauocCBs3b nepecrana paborarb. Ho Bce 3aBepiuu-
JIOCh 0J1aroIoJIyqyHO, U $, LEblid 1 HEBPEAUMBIM, MOJTHbIN
sipyaililux BrieyaTiaeHui, Bo3Bpatuiics B Hukauit HoB-
TOpO/I.

Temneps 51 3HA, 9TO OYIy BEICTYIIATh Ha 3amuTte Cepe-
xu. Ho 4To cKaXXy MHTEpPECHOTO MOC/Ie TAKUX aBTOPUTET-
HBIX 3yOPOB, TAKMX OpaTOpoOB, Kak nmpodeccopa M. M. Up-
rep u D.U. 3norauk? I[Mo3BoHun Cepexe. OH cooOImMI,
YTO AOBOJIEH MOUM OT3bIBOM, MOCTYNHUBIIUM C TaKUM
oIepekeHNEeM, U 9TO Y Hero KoH(mKT ¢ Mprepom.

Cepexa He 0bLT caMoyBepeHHBIM. Ho cebe 11eHy 3Ham
U, €CJIM B UeM-TO ObLT YBEPEH, TO TBEPJO CTOSIT HA CBOEM.
3mech YMECTHO BCIIOMHUTD ONWH KIMHUYECKHI CITydaid,
KOorjga Hall¥ JUArHOCTUYECKHUE CYXAEHUS Pa3oLLIUCh.
Kak xmmanmmcer Cepeka 0O4eHb PEIKO OIMMOACs, a KaK
TaKTUK C YECTbIO BBIXOAWJ U3 CAMbIX HEBEPOSITHBIX 3aIly-
TaHHBIX CUTyallMiA U B UHCTUTYTE, U BAAIU OT MOCKBBHI.
B TopbKOBCKUIT HEMPOXUPYPTUUECKUM LIEHTP MOCTYITUI
28-JIeTHUI MHXEHEP ¢ XKao0aMM Ha CYUTBHYIO TOJIOBHYIO
00J1b TIPUCTYNIOOOPA3HOTO XapakTepa. S yJI10BUI B HEMl OK-
KJIIO3MOHHBIN OTTEHOK U, BBISIBUB MTPU HEBPOJIOTUUECKOM
00CJIeNOBAaHUU MSTKYIO MO3XEYKOBYI0 CUMMOTOMATUKY,
MPENNOoJOXWI ONyX0Jib 3aAHEN YepenmHOM IMKHU. BbI3Ban
Ha ortepanuio Cepexy. OH, ormpasich Ha TeMIIepaTypHbBIC
peakluuu U BOCHAJUTEIbHbIE UBMEHEHUSI B KPOBU, I10O-
CUMTAJI, 9TO y OOJBHOTO 1iepedeummT. «Omepau 31ech He
HYXXHO, II0JIeYM aHTHOMOTHUKaMM». MBI TIPUCTYIIAJINCE,
HO 3 heKT oKa3aucs 00paTHBIM, TIPUCTYITHI HECTEPITUMOM
TOJIOBHOM 001 yyalllaaruch U YTSKENSJIUCh, Ha TJIa3HOM
JTHE TIOSIBIWIIMCH 3aCTOMHBIC siBJeHMsI. 51 mo3BoHMI Cepexe
B MOCKBY M HACTOSIJT HA OTIIpaBKe OOJILHOTO B MHCTUTYT.
BenTpukynorpadust ¢ MaitonmioMm (zejio ObLIO 3aI0JTO
IO KOMITBIOTEPHOM TOMOTpayi ) ITOATBEPAMIIA OKKITFO3UIO
Ha ypoBHe IV xenymouka. Onepaius crajia Heu30eKHOI.
Omnako Cepexka Imo-mpeskHeMy HacTauBaJl, YTO OKKITFO3HSI
BOCHAJIMTENBHOTO OpoucxoxaeHus. A xe mojarain,
yto omyxojieBoro. IIpu peBusnu Cepexa oOHAPYKIII




TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

20

HENPOXNPYPI'US

t06uneii | Jubilee

MaJ€HbKYI0 MEHUHTMOMY B 30HE MOIEPEYHOIro CUHYyca
C pe3vyaiImM OTeKOM TKaHU Mo3Xeduka. OIyXoJib yIali-
. DTUM OTPaHUYMIINCH, YTO-TO YIEPXKaJIO OT BEHTPUKY-
nocromuu 110 TopxwmbaceHy. ITocne omepaumu Cepexa
ocTajcs Mpu CBOEM MHEHUU, TIOCYUTAB MEHUHTIOMY CJTy-
YailHOW HaXOIKOU M BUIISl B UBMEHEHHOM BEIIECTBE MO3-
XKeuka A0Ka3aTeJbCTBO BOCIAJMTEJbHOTO Tpoliecca.
MHe Xe npeAcTaBIsIOCh, YTO MPUYMHA TSKEJI0ro COCTO-
SIHUSI YCTPpaHEHA 1 C HEM TOJIKHBI YIUTU U TpyOble peaKTUB-
Hbl€ UBMEHEHMSI MO3TOBOI TKaHU, TaHHbIE TUCTOJIOTUYE-
CKOTro MCCEA0BaHMSI KOTOPO MOXHO ObLIIO TPaKTOBAaTh
NBOsIKO. Tenepb TOJILKO AajbHENIIee TeueHue 00JIe3HU
MOTJIO IOATBEepAUTH paBoTy Cepexkxu uiu Molo. [la pa3Be
JIeJIO B TOM, KTO OKaXeTCsl MpaB B 3TOU HEOpAMHAPHOM
cutyauuu. JIuib 661 00bHOMY cTajio ay4iie. K cuacTelo,
CepeXXHOMY ¥ MOEMY, MHXXEHEp OBICTPO ITOTIPaBUIICS,
KEHWICS, TIpeycres Ha CyxX0e 1 hcue3 ¢ ToJisl 3peHus,
KakK 3TO 0OBIYHO ObIBAET C TEMU, KTO BBI3IOPOBEI.

Ha coBepiieHHO MHOM MoAenu, HO B MOJIOOHOI ABO-
skoit curyarum Cepeka CTOJKHYJICS CO CBOMM IIEPBBIM
onnmoHeHToM M.M. Uprepom. Mocud MapkoBuu —
3PYAUPOBAHHbBIN HEHPOXUPYPT, XOPOILIO 3HAKOMBII U C 3a-
pyOeXHOI TUTEpaTypOid, MOCUUTAN, YTO MPEATOXKEHHAs
Cepexeil aHaToMO-ToTorpaduyeckast KiracCuuKamus
MapacTBOJOBbIX M 0a3ajibHbIX OIYyXOJieil Mo3ra TpeoyeT
OMNpEeNeJIeHHOW KOPPEKLMU, U MPUTIACUI IUcCepTaHTa,
MOKET OBITh B HECKOJIBKO ITOBEJIUTEIbHOM (hopMe, TIPUii-
TU K HEMY JOMOM JJ1s1 OOCYXIE€HMS CIIOPHBIX BOMPOCOB.
Cepexxa HAOTpe3 0TKA3aJICS, YeM OOMIEI CTAPOTO YICHOTO
U TIOCTABUJI €r0 B HEJIOBKOE MOJIoXeHUE: «JIeHs, ToMHU,
HY, YTO 1 K HEMY MOy, KaK MPOBUHUBILIMICS MaJTbUYUK.
B cBoeii obnactu 1 KomneteHTHe# Mprepa, n Mos Kiac-
cupukauusi mpoBepeHa Ha OTPOMHOM OMBITE UHCTUTYTA.
ITycTp nuiiieT, YTO CYUTAET HY>KHBIM, TIOCTIOPUM TTPUJTION -
HO, Ha 3aLLUTE».

Bosmoxno, dpaktnuecku Cepexa ObUT TIpaB, KpoMe
TOro, 51 yOEeXIeH, ero caMmostodue 3aaena UMIepaTMBHas
maHepa oopaiueHust Mocuga Mapkosuua. «M Bce-Taku, —
otBetun 51 Cepexke, — MATU CIIEAYST IO MHOTUM IIPWYIH-
HaM: npodeccop Mprep Ha mokojeHUE cTapiie TeOs;
B KOHIIE€ KOHLIOB OMITOHEHT UMEET MPaBO OOCYIUTh C AUC-
CEepTaHTOM MpOOJEeMbl U 10 MYyOJMYHON 3allUThI; HE
HUCKJTIOUEHO, YTO, YYUTHIBasI TUIHBIN ormbIT Mocuda Map-
KOBMYA U KaK HEHpoxupypra, U Kak perakTropa MHOTHX
KHUT, OyZIeT IpemIoKeHO HeuTo AeabHOoe. A Ha hopmy
MpUIJIAIEHUS He Ha0 OOMXKAThCS — 9TO YK€ OCOOEHHO-
CTH XapakTepa». S 31ech BCIOMHIII, KaK B aHAJIOTUIHOM
pe3koit hopme Mocud MapkoBud, Oyayun 3aMeCTUTEIEM
IJIABHOTO pelakTopa XXypHaia «BoIpockl Hefipoxupyp-
TU», TI03BaJI MEHS K ce0e TOMOiA ISl KPUTUKN MOEH KOH-
LETITyaIbHOM (pyTyposorndyeckoii ctatbu «I[IporHo3 pa3-
BUTHS HelipoTpaBmarosioruu go 2000 roma».

WnTu He xotenock, HO s 1olie. S yBunen mpodeccop-
CKMIt KaOMHET, yCTaBJEHHbIIi KHUTaMU 110 OT€YECTBEHHOM
1 MUPOBOU HEWPOXUPYPTUH, TTO3HAKOMUJICS C TOJCTOM
IMaykoi KapTouyek «bypmeHKO cMmeeTcsi» — 3aroTOBOK

IUIsT Oymytneit KHUTu o0 yauTese (YBBI, TaK M HEHAITHCaH-
Hoi1). PazHoca He ObIIO, a 32 YaeM COCTOSITIaCh 0OCTOSI-
TeJIbHas Oecena o Heitpoxupypruu u ee oymymem. C Kpu-
TMYeckumu 3amedanussMu Mocuda MapkoBuua s rae-To
corjaiaics, rae-To Bo3paxan. Pacctaaiuch Mbl ¢ HUM
OYEHB TETUIO, a MOSI OOJIbIIAs CTAThsl BCKOPE IOSIBUJIACH
Ha CTpaHMIIax XypHana. «Bce paBHo, JIeHs1, He TTOMIy», —
otBeTr1 MHe Cepexa. M He moriert.

B nmenn 3ammThl B nekabpe 1980 . KoHbepeHII-3a
MHCTUTYTA ObLI TToI0H. Cepexxy 3Haiau 1 iroouinu B Mo-
CKBe MHOTHE, TeMa TOXe BJIeKJIa ITyOJIUKY.

IToce modbpoTHOro mokiaga CepexXd M eT0 OTBETOB
Ha BOIPOCH BrIcTynmua Mocud MapkoBud ¢ mIyOOKUM
TOJIOXKUTEIBHBIM OT3BIBOM. Ho Bce ke B HeM IIpo3ByYasio
HECKOJIbKO yImpeKkoB Cepeske ¢ KAKMM-TO TOPBKHUM OCajl-
koM. Cepexa OTBeYall IO CYIIECTBY, HUKAK HE pearupys
Ha okojoHay4YHylo (pabyny. Ha 6anketr Mocud MapkoBmy
He noexan. Bropoii onmmoneHT Ddpanm Mcaakosnu 310T-
HUK UCKPEHHE BOCXUILIAICS pa3paboTaHHBIMU ONepaTUuB-
HBIMU JOCTYIIAMU M TTOJTyIeHHBIMU pe3yisraTamu. Bospa-
XXaTb eMy He ObLIO HaOOHOCTH.

YT0 Xe 0cTaBaIOCh CKa3aTb MHE — TPEThEMY OIIIIO-
HEHTY M K TOMY e HeBpoJiory? Korna st BeICTyIaro Ha 3a-
IIUTaX, 1 HUKOTIA He YMTal0 HallMCaHHOE, a CBOOOIHO
TOBOPIO Ha TEMY, COOJIIOIAsI JIMIITH OOIIYI0 KaHBY OT3hIBA.
A cocpemoTouns BHUMaHME HA BaXKHOCTH U TTEPCTICKTUB-
HOCTH pa3BuToii B Tpyae Cepexxyn KOHLIeNUUN Ga3HOCTU
TEeYCHUS HEUPOXUPYPTUICCKOM ITATOJIOTUN ITPUMEHUTEITb-
HO K 0a3aJIbHBIM MEHMHTHOMaM. TeMa MHe O4eHb 3HaKO-
Masl 1 OJIM3Kasl, ¥, Ka3aJIoCh, SI CyMeJl IOHECTH 10 ayanuTO-
pUM TIPUKJIATHOE 3HAYCHNE TAKMX CJIOXHBIX ITOHSTHUH,
KaK «KJIMHWYeCKass KOMIICHCAIIMsI» W «KJIMHUYIEeCKasT JIe-
KOMIICHCALIMST», B ICXOMIAX XUPYPTUICCKIX BMEIIIATSIIBCTB.
BricTymmm 1 HeCKOJIbKO HeO(UITNATBHBIX OIIIIOHEHTOB,
TaKXe BBICOKO OIIeHMBIIMX auccepTanuio Cepexu. Mcxon
ObUT MpeapelleH: EAMHOIJIACHO «3a».

BaakeT HOBOMCIIEYEHHOTO JOKTOPa HAayK ITPOXOMIUIT
y Hero Ha KBaptupe. CToJt OBLT 00MJICH, MECT HE XBaTaJo.
U Boaka, v peun munuch. Cepeka OBIJT HEOOBIYHO BO3-
OyXIeH (ST TOTOM ITOHSII TToYeMy: HaKaHyHe y HETO OHe-
MEJIM JIeBbIe pyKa M HOTa, M OH BCEpPhE3 MOAYMAJI, 9TO
HE CMOXET BBINTU Ha 3aIllUTY, a TYT OHEMEHUEe MUCUYE3IIO,
3alMTa TPOIIIa BEIMKOJCITHO, OAHKET IMPOXOAUT yaad-
Ho). [Tomxbexan mpencenaTenb CIeICOBETa, TUPEKTOP MH-
cturyta rpodeccop Anekcanap Huxkonaesuuy KoHoBanos.
Cepexa 00pamoBajics ¥ BBIIAT €My CBOM PeKOMEHIAIIVN:
«B THIIMYHBIX CITy4asix JaBaiiTe OOJIBIIIE OIEPHUPOBATH IPY-
TMM, a CaMU COCPENOTOUBTECH HA 00Jiee BHICOKUX U HYX-
HBIX JUISI MHCTUTYTa IpobjieMax». Calra ITOMOPIIUIICS,
KPUBO YJIBIOHYJICS 1 cTepriell. OH TaK e, KaK ¥ BCe APY3bs
u mounTatean Cepexkd, pagoBaJICS CBEPIICHUIO CTOJb
JOJITOXXIAHHOTO aKTa.

Cepexxa ObUT HEHPOXMPYPIOM C MEKITyHAPOTHBIM IIPH-
3HAHUEM, C OTKPBITOM BM30i1 ISl CPOYHOTO BBUIETA B JIIOOYIO
CTpaHy MHpa. []1e TOJIbKO OH He ITOOBIBAJI, TIIE TOJIBKO HE OITe-
puposai — 1 B KOxHoi1 AMepuke, 1 B Adppuke, 1 B A3un,
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u B ABctpanuu, 1 B EBpone. KBaptupa ero Onlia mojHa
CYBEHUMPOB co Bcero ceta. Hukorna He 3a0bIBaj OH U Me-
Hs: U3 AJXKMpa MpUBE3 HEBPOJOTMYECKUIN MOJIOTOUYEK
(He TOT, 4TO SI y HeTO KOTIa-TO He TSt ceOsl BBITIPOCII),
KOTOPHIi BOT yKe 40 J1eT MO HeM3MEeHHBII ITOMOITHUK
B IMarHoctuke, u3d KamM0oaku — cTaTyaTKy U3 Iepesa,
13 ABCTpaJIUM — OPUTMHAIbHbBIN 3Ha4YOK, u3 Ilepy — namy
C KOJIEUKOM [IJIs1 KJIIOYeM... S 3aciyimBacs ero paccka-
3aMM O IAJPHUX CTpaHCTBUAX, Cepexa pa3IBUTaT MOU
MpencTaBAeHUsI O MUPE.

Hayunsie nokmnaner Cepress Hukonaesnaa ®demopoBa
3ByYaJIi Ha BCEMHUPHBIX M €BPOIIeCKIX (DopymMax HEHpo-
xupyproB. Ho raBHbIM €ro pabourm MecToM Oblia nepBasi
orepalMoHHas, a B IPOMEXYTKaX MEXIY OrepalusiMu —
CTOJI B OPAMHATOPCKOM, IJI€ OH CUIE, KypWJ, BBICIYIIM-
BaJl panopThl Bpaueil U cectep, O0ecenoBayl C POAHbIMU
0O0JIbHBIX, PYKOBOAMI KIMHUYECKMMU pa3dbopaMu, Mpu-
HuMai pewieHus. st 6e3oTinaratebHbIX JOBEPUTEIbHbIX
Pa3roBopoB MBI BEIXoauiiu ¢ Cepexxeil B KOPUAOP U, CTOST
y OKHa, 00cyXaaau nmpooiaemy.

Brpouewm, B mociemame rogsl Cepeska HepeIKO CHXKH-
BaJl U B CBOEM HEOOJIbILIOM KaOUHETe HAPOTUB OpJAHA-
TOPCKOM. YTonain B Kpecjie U KypuJ Noj MoJapeHHO! eMy
OBbIBIIMM OOJIbHBIM KapTUHOI C TUIMMUYHBIM CpelHepyc-
CKHM IIefi3aKeM — PO30BBIM MOPO3HBIN J€Hb U YCTPEM-
JIEHHBbIE K COJIHIIY KyroJjia cTapuHHOro xpama. M korma
s 3aXOJIMJI K HEMY, BCe pacroJiarajo K oecene, MMEHHO
K Oecene, a He CTpeMUTEIbHOMY OOMeHYy MH(pOpMaLIUEN,
Kak ObIBaJIO B OPAMHATOPCKOM.

MpuI 06cyxnam ¢ HuM Bce 1 BceX. Cepeska OBIT Bcerna
WCKPEHEH M TpelebHO OTKpOBeHEH. I He Xxouy 3J10-
YIIOTPEOIITh €ro JOBEPUEM KO MHE U pasriallaTb UM
ckazaHHoe. Ho MHe OH pacKpbIBaJl I71a3a HAa MHOTOE, YETO
s HE 3HaJ U AaXke He nmpennosarai. S noHs1, Kakoi mpecc
Bce Bpemst maBuil Ha Cepexy. OH OB YyBCTBUTEIIbHEE
U paHMMee, YeEM 3TO Ka3aJloCh CO CTOPOHBbI. M, XOTs1 OH
HUKOTAA HE OTPhIBAJICI OT 3€MJIM C €€ MOBCEAHEBHBIMU
3a00TaMUu U 00513aHHOCTSIMU, MHE BAPYT OTKPbLIACh €T0
cBaTocTh. «Takme, kKak Cepexa, CTAHOBUINCH CBSITBI-
MW», — IyMaJIOCh MHE.

...Pak nerkoro Hactur Cepexy HeoxumaHHo. Heza-
JIOJITO IO HETO TAKOM XK€ I1MarHo3 MoCTaBUIu HERPOXUpPYp-
ry Dayapay Kangemnio. boyie3Hs ObICTpO HabMpasia CHTy.

Csoii auarHo3 u mporHo3 Cepexa 3Hail. «UTo orme-
PUPOBATHCS, UTO HE ONEPUPOBATLCI — OJUH KOHEL», —
roBopwi oH. Ho Bce-Taku coriacuiicst Ha onepainuio, XoTs
0c000 1 He Haxesics. «KopMUTh ceMblo Hamo», — 00BSIC-
HUJI CBOE pellleHKe, KOraa s HaBeCTuJ ero B MHCcTUuTyTe
onkonoruu uMm. I1.A. Iepuena. TopakaabHBINM XUPYPT ITPO-
deccop A.X. TpaxTeHOEpr ycreHo MpoonepupoBal CBO-
€ro KOJIJIETY.

Cepexa IIpoXWII elle S5 JIeT, HO y Hero yxe He ObUIO
MPEXHUX CUJI, TIOXYIeJl, Tocenes, MyJyasa ofbliiKa, a Xxa-
pakTep, NOBEAEHUE, TPUBBIYKMU OCTATMCh MpeXXHUMU. Bee
IMpeKpacHO ITOHMMasl, OH BepHYJICS K KypeHmio. Cepeka
obL1 (paTaymmcToM. TsoKeso mepeXXuBajl CBOU (pU3MIECKIe
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OrpaHUYeHus], OMHAKO CHOBA CTAaHOBWJICS, XOTsI ropasio
pexe, K onepalluOHHOMY CTOJY.

Emy Bce TpyaHee ObLIO BbICMXXMBATh Ha YTPEHHUX
KOH(EepeHLMSIX, 3aCeIaHMIX YUEHOTO COBETa, Ha 3al1TaXx.
Ho xorna Hago ObL10, OH MPeoaoJIeBal CBOIO (PU3UYECKYIO
HEMOIIHOCTb 1 HE TPOCTO MPUCYTCTBOBAJI, @ OCTPO BBICTY-
nai. [ToHMMas, 4To XKU3Hb YXOAUT, HO MPUHLMIIAMU CBO-
MMM HE TTOCTYIaJIC.

TToMHI0 OTHO U3 MOCAEAHUX ETO BBICTYIIEHWI B KOH-
depeHn-3ane. Ha pacimmpeHHOM 3aceqaHNN YIEHOTO CO-
BeTa 00CyXXaaJjcsl 1IEKOTJIMBBIM BOMPOC O BO3BpallEHUU
B MHCTUTYT HAyYHOTO COTPYAHMKA, MOKMHYBIIETO €ro
HECKOJIbKO JIeT Ha3an. MHeHus ObulM MoasipHbIMU. T1bI-
TasiCh TMONABUTh ONBINIKY, Cepeka cKazal pelInTeIbHOe
«HET», apTYMEHTHUPYS cBoe MHeHMe (hakTamu. C HUM Co-
IJIACUJIUCh.

®emopoBa BEICOKO LIEHIIN BCETHa, XOTSI OH OBIBaI
" «HeyIoOHBIM» TIpodeccopoM. Hepkancsa Cepexa He3a-
BUCHUMO OT HauaJIbCTBA, TAE-TO JaxXe MoAYepKHYTO. PyKo-
BOJICTBY 3TO, €CTECTBEHHO, HE OU€Hb HpaBUJOCh. [Topoit
oTHoIIeHUS MexXmy PegopoBBIM 1 HAYaIbCTBOM CTAHOBH -
JIUCh HANpSKEHHBIMM, OAHAKO 0€3 BCAKUX AEeUCTBUM
KaK C TOM, TaK U C IPYyroil CTOPOHBI, Ha, TAK CKa3aTb, 3MO-
LIMOHAJIbHOM YPOBHE.

Korna HacTynwiu nociaenHue, TsKeaeniie roabl ero
JKM3HU, MO CYIIECTBY MHBAIUAM3ALMS MOCTE MYJIbMOH-
skToMmH, a Cepexka XOTell U TOJDKEeH OBLT padoTaTh («KTO
KOPMUTH OYZIET CEMbI0», ITOBTOPSUT OH MHE), TIPOSIBIIINCH
YeJIOBEYECKNE KaueCTBa, KOTOPbIE OTJIMYAIOT MOPSIOYHbBIX
Joae.

Anexcanap Hukonaesny KoHOBa0B M €ro 3aMmbl I10-
BeJIM ce0sI HE TOJIbKO T'YMaHHO, HO M Jeajiv BCE TaK Iean-
KaTHO, 4TO camomo0uBeiii Cepexa (momadek OH OBI
HE CHeC) He YyBCTBOBAJI KaKOTO-JTHOO YIIEMJICHHUS, MOT
MPOAOJKATh PYKOBOAUTh OTAEAEHUEM A0 MOCAEIHETO CBO-
ero IHsSI. DT0 ObUIO OBl HEBO3MOXHO OCYIIIECTBUTH, €CIH
OBI XKeJlaHKe «CBEepXy» HE CMBIKAJIOCh C TTOTOOHBIM KeJla-
HUEM «CHU3Y». VI HTHeUKH, 1 CeCTPhI, U Bpaur OTHACIICHUS
XOTEJIM TOTO XK€, OHU Bce OyaromapHo roomian PegopoBa
M ObUIM TipeaaHbl eMy. KiHuKa Kperuia, HaydHble ucciie-
JIOBaHUSI PACLIMPSUIMCh U, CO3HABasi CBOM OTpaHUYEHUS,
Cepexa Bce XKe OIIyIIaa ceOs BOCTpeOOBAaHHBIM B 3TOM
nene.

IMonumast, kak MHOTO cresan Cepexa it MTHCTUTYTA,
JIJISI HEUPOXUPYPTMU B LIEJIOM, HEJb3s ObLJIO HE MOAAEP-
KaTb €T0, MPEe10CTaBUB MHAMBUAYAJIbHbIE YCIOBUS pabo-
THI. 3HaM: PenopOB HUKOTIA HE 3I0YIIOTPEOUT ITOJIOXKE-
HHEM, HO €CJIM HE MPEIOCTaBUTh EMY CBOOOIHBIN PEXUM,
TO OH, OyAy4YMd ropaoi JIMYHOCTbIO, MOAACT 3asiBJICHUE
00 yxoze 1100 caoMaeTcsl.

Bcnomunaro anu3zon, korga Anekcanap Hukonaesuy
«nepeurpain» Cepres Hukomaesnua. A.H. KonoBanos
TIPUHAMAJT caMOe aKTMBHOE ydacTue B cynpoe demoposa,
Hapewas ero B MHcturyre onkonoruu uM. I1.A. [epuena
U 10, U TI0CJIe OoMepalnuu, OblI B Kypce €ro COCTOSIHUS
1 HacTpoeHus. [IpuMepHO yepe3 Mecsil NOoce BbIITUCKU
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Anexkcannp HuxkomaeBnd mozBoHmI PemopoBy momoit
U B 3aKJIIOYEHME Oecebl JOBOJIBLHO CTPOro cKas3al: «YUTh-
Te, 9TO 4Yepes ABe Heleau XIeM Bac Ha padote». Cepexa
caM MHe pacckaszall 00 3TOM pa3roBope. «JIeHsl, OH XXe He
MIPEACTABIISIET, B KAKOM sI cocTosTHUU. PaboTaTs? [la MHe
ceifyac He y onepalMOHHOTO CTOJIa CTOSITh, & XOTsI Obl HEM-
HOTO Ha BoJjIe pacxomuThcst». Ho B peakuu Cepexu s 3a-
METWJI Y UHOE — IJTyOOKOE YAOBIETBOPEHUE: XKIYT, 3HAUMT,
BEPST B €r0 BO3BpallleHVe B UHCTUTYT, B HEHPOXUPYPTHUIO.
Anekcanap HukonaeBu4 JOCTUT BAXKHOTO TICUXOTEpaIieB-
tnueckoro addekra. IMocrapanca n Cama IloramoB
(«CTTIOCOOHBII 1 OYEHB pabOTOCITOCOOHBIIN», TIO OTIpeeIIe-
Hmio CepexXn): 3a CUeT MHCTUTYTCKHX CPEIICTB OPraHN30Bal
otrpaBKy PemopoBHIX B TOAMOCKOBHBIN CAaHATOPHIA.

Bce cBoM KHUTH OTHOMY M3 TIEPBHIX 1 gapui Cepexe.
C HeTepITleHMEM XIaJI €T0 OT3hIBa, JaKe BoJHOBacs. Ha-
cynuB OpOBM, OH ITpOCMaTpUBaI MOIO MOHOTrpaduio, 3a-
CTpeBasl BHaYaJle Ha aBTOPCKOM KOJUIEKTMBE, 3aTEM Ha OT-
NeJIbHBIX MOMEHTaxX. MeHs yauBJIsIo, KaK OH OBbICTPO
yJIaBJIMBaJ CyTh U TOYHO OLIEHMBAJ KauyeCTBO Marepuaa,
JTaxke He IPOYMTaB KHUTY Kak cliemyeT. CKyIio XBaJIvI, MHOT -
Jn1a roBopu TobKo: «Hy, crmacmu6o tede». S Bcerma pagoBa-
¢, korma Cepexxa ITpochil y MeHsI KaKre-JIi0o pa3paboTKU
WJIA METOAMYKH JUIS1 HAYYHbIX UCCEI0OBAHUMI CBOE KIMHU-
ku. Tak ObLI0, HarpUMeEp, ¢ KOHLIeTLKei (pa3HOCTA KIIMHU-
YECKOro TEUEHMSI OMyXOJieli TOJIOBHOTO MO3ra.

Omnaxner Cepeska oommerncs Ha MeHsI. S TIprHec B Ka-
OMHET TMPEKTOpa CUTHAIBHBIN 3K3eMILIAp «CIIpaBOYHM-
Ka 110 HelporpaBMarosornm» u mokasan Cepexe. OH
C UMHTEPECOM B3$J1 €ro, MoHloXaj, Kak 0ObIYHO, CKa3aj
HECKOJIBKO JO0PBIX CJIOB M XOTeJl YHEeCTU. Sl BbIHYXIEH
ObLT OCTaHOBUTH €10. OH, He XXeJasl CIyInaTh OObSICHEHMIA,
yaaiujics ¢ HeNOBOJIbHBIM BUAOM. KoHeYHO, yepe3 He-
CKOJIBKO JHEN HaamcaHHbIi «CIIpaBOYHUK» JIeXKaJl Y He-
ro Ha CToJIe.

Cepexa OblT ckpoMHBIM. K HarpamaMm u peraausim
He ctpemmiicsa. U TocymapcrBennas npemuss CCCP 3a Ho-
BBIA HEUPOXUPYPIUIECCKUIA MTHCTPYMEHTAPUM, 1 TOYETHOE
3BaHUE «3aCIyXeHHBIN AesiTeb HayKu Poccui» mpuimm
K HeMy Oaromapsi XJIOIIOTaM ero Koiuier u apyseil. CaM
Cepexa JIsI 3TOTO IMaJIbIIEM O TTajiell He yaapuil.

JI1000TBITHAS CITOXKUIIACH CUTYalUS ¢ «3aCiTy>KeHHBIM
nmesiTesieM HayKi». B mHeTHTYTE BCe cumTanu, uro Cepexa
IaBHO MMeEET 3TO MoYeTHoe 3BaHue. M coBepllueHHO
ciydaitHo, Koraa mbl ¢ Aiapom KepumoBuueM lacaHo-
BbIM, HALLIUM 3aMECTUTEJIEM TUPEKTOPA MO COLIUATBLHOMY
Pa3sBUTUIO MHCTHUTYTa, B ampene 1995 r. obcyxkmanm,
KaK OTMETHUTh 100wmiei mpodeccopa demoposa, BIpyT
BcIuTbLIO, uTO Cepreit HukonaeBUY He MMeIT 3BaHUST «3a-
ciyXeHHOTO». Koseco mpencTaBieHus] 3aKpyTHIOCH,
u K 1oomrero Cepexu B aBrycre [Ipesunent Poccuu yenen
MIOAIHCaTh YKa3 o mpucBoeHUH mpodeccopy PemopoBy
Cepreto HukomaeBuay 1mo4eTHOTO 3BaHUS «3aCITy>KeHHBII
nmesteab Hayku Poccuiickoit Pegepamu» — 3a MHOTO-
JIETHIOIO Oe3ymnpeyHyto paboTy, O0JIbIION BKIAI B pa3BUTHE
MEIULIMHCKOM HayKU 1 MOJATOTOBKY KaJpOB.

1995 1. 6611 111 Cepexku TOAOM KPYITHBIX 1aT — CBOE-
ro 70-netust, 50-netnst [Tobeasl, 0COOGEHHOTO JJIsT HETO —
paHeHOTO (PPOHTOBUKA, S-JICTHS XKU3HU ITOCIIE OITepallii
M, YBBI, TOIOM €TI0 KOHYMHBI.

Cepexa JTI00MJI, KOTHA ST BRICTYITAJI B POJIA TaMaIbl
(s1 61 MM M Ha ero 50-jaetnu, u Ha ero 60-netuun). OH
XoTe, 4ToObI g Besl u 70-1etue. Ero moub AHS cipocuiia
MeHs1, Oyny Jiu 51 17 aBrycra y Hux Ha gade. Sl oTBeTuI, 4To
HE CMOTY, ye3xXaio B STy, TaK KaK CBSI3aH TaBHO BO3JIO-
SKEHHBIMU Ha MEHSI CEPhe3HbIMU 00s13aTeIbCTBAMU. 16 aB-
rycta HoYblo 13 KpbIMa Imocia mo3apaBUTENIbHYIO TeJe-
rpammy. Ho pa3sBe 310 T0, yero xoren Cepexa? o cMeptu
OCTaBaJIOCh YyTh OOJIbIIIE TPEX MECSIICB.

JexoMIieHcaMs HACTYITIIa KakK-TO cpa3y B KOHIIE
oKTs10ps1. [ToMHIO MOTO TIOC/IeIHIO BCTpeuy ¢ Cepexeii.
4 3HaJ, 4TO €ro COCTOSTHUE yKe Oe3HaaexKHoe. [103BOHMI
3uHe, YTOOHI y3HATH, MOTY JIX HeHamoro puiitu K Cepe-
xke. OH Tmoxesan BUIeTh MeHsI. BmecTe ¢ dpykramu s ripu-
HEC €My TOJIbKO YTO BBINYIICHHYIO MOI MOeil HayIHOM
penakuueit 3amedatenbHyto KHUTY [lerepa /lyyca «Tomm-
YeCKUI TUarHO3 B HEBPOJIOTUI».

Cepexa JieXXaJl y OKHa C TSKeJIeIIei OmbIIKOM,
BKOHEL U3MOXACHHBII, OJIeAHbII, MOYTHU TIPO3PaYHBbIii.
OH yaBIOHYJICS MHE, TIPOTSIHYJI XYIIOIIYIO PYKY W CIIPO-
cmt: «OnaTh YTO-HUOYAb Hammrcan?» S oTmar eMy KHUTY
Hyyca.

OH, K MOeMy YIMBIICHUIO, KaK OOBITHO TIEPEIMCTAI
KHUTY W yOOBJIETBOPEHHO cKa3zall: «Crosimee mero».
Haxommsiuiicsa psimom aHecTe3nojor mompocui Ceprest
HwukomaeBnya natb eMy KHUTY Ha HECKOJIBKO gHei. Cepe-
Ka OTBEeTWJI: «TOJIBKO TIPX OTHOM YCJIIOBHU — IO PYOJIIO
3a 9ac». «[Touemy Tax mereBo? S roToB 3aI1aTUTh M OOJTb-
e», — BCephe3 OTBETIII eMy Bpad. Cepexxa paccMmestics,
Kak pebeHOK. ZKeast ero pa3Biieub, s cKa3ar: «MeHS Tpo-
39TCSI CYIUTD 3a IIPEINUCIIOBUE, B KOTOPOM $I OTTHCAJT, KaK
U3IATENbCTBO «MenuuuHa» 4yTh HE COPBAJIO MEPEBOL,
1 U3IaHNe LIEHHEHIIero PyKOBOICTBAy. «3a TaKyI0 KHUTY
CTOWT U MOCTPANaTh», — YTELINUI MEHS IPYL.

4 gyBCcTBOBAJ, KaK eMy TSDKEJIO IepXkKaTh ce0sT B pa3-
roBOpe, U cobpascs yxonuTh. «JIeHs, mpomry Tebs1. [Tepe-
Jaii BceM KoJleraM B MHCTUTYTE, YTOOBI He HaBEIIAIN
MeHs. SI He X04y, 4YTOOBI MEHSI BUAEIN B TAKOM XKaJIKOM
COCTOSTHMU. A yMUpPATh S TIpHeNy B MHCTUTYT, TOTIA CO
BCEMH U CBILXYCh». M meiicTBUTEIRHO, BEUePOM HaKaHyHE
cMeptu Cepexxy ¢ ero CorIacusI IIPUBE3IN B peaHNMALINIO
alma mater. OH OBUT My>XECTBEHHBIM 1 KDUTUIHEBIM K ce0Oe
Io KoH11a. Korma craiam cpoyHO HaTaXKMBaTh «OyKeT» Ka-
MEJTBHULL, OH YeTKO cKaszal: «becnonesno». K yrpy ero
HE CTajo.

Y rpo6a Cepexu B iepenoIHEHHOM KOH(pepeHII-3aj1e
nHctuTyTa Beictynanu A.H. Konosanos, F0.M. ®unartos,
A.TI. ®paepman, H.C. Abanmosa, T.O. ®amtep u MHOTHE
JIpyTHe.

Cka3air CBoe CJIOBO U 1.

Yeaocaemoie koaneeu, opysvs! Jopoeue 3una, Enena,
Anna, Huxonait Huxonaesuu, Cepexca Pedopos-maaduiuil,
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poousle u 6auskue! Ceco0Hs ckopOHblil denb — npoujaHue
¢ Cepeeem Hukonaesuuem @edoposoim, evioarouumcs Heli-
POXUDPYP2OM, MAAAHMAUBOU, 00aAMENbHOU AUYHOCIBIO.

Cepeeii Huxonaesuy — 36e30a nepeoil eeautuHul 8 6.1u-
cmamenvHoll naeside, 8 APKOM C036e30UU COBPEMEHHbBIX
Helpoxupypeos Poccuu. @edopos, kak u Konosanos, u Cep-
ounenko, u Quramos, u labubos, u Bacun, npuwen é Hetipo-
Xupypeuro, 8 Haut uHcmumym 6 50-e eodvl, u 8ckope oHu doc-
MOIIHO 830U 8Ce eMecme HA HelpoxupypeutecKuii Heboceod
Ha cmeny ceoum yuumenam — Eeopogy, Apenomy, Apymiorogy,
Kopeiiwe, Topuany, Kaouny, Illwixosy... Ecmecmeennas scma-
gema nokonenuil u danvHeliulee pazgumue Helpoxupypeuu,
OCHOBONOAOICHUKAMU HOBbIX HANPABACHUI KOMOPOl meneps
Cmanu OHU camil, co30a8 c60U cOOCMBEHHbIE ULKObL.

Yoo, He moabko 60cx00am, HO U 3aKAMBIBAIOMCS 363001
Helipoxupypeuu — enHe3anHo om ungapkma, kax Bacun u la-
oub086, uru mysumensvuo doaeo, kax Kaudenv u @edopos.

3abones, Cepeeit Hukonaesuu co ceoiicmeeHHoil emy
00pazHoOCmblo 2060pun c80UM OpY3bsIM: «SI — Kak npueosopeH-
HbLIL K CMEPMHOU KA3HU, HO MOAbKO ¢ 0042011 U MYy4UMenbHOU
omcpouKoll ee ucnoanerus». Heiipoxupype, cnacwiuii moicauu
00/bHbIX, BbIHEC U SMOM MANCKUL Kpecm cmpadanuil 601bHO-
20. Ucmowennuiii do npedena uszuyecku, Cepeeii Huxonaesuu
00 nocaedneeo OHsL OCMABAACS NPEHCHUM — KPUMUYHBIM K Ce-
be u Kk opyeum, Myopbim U NPOHULAMENbHBIM, J0OPbIM U CHpa-
6€01U8bIM, COUKUM U CHECHUMENbHbIM.

Dedopos 6cezo docmue cgouM MAAAHMOM U COOCIEEH-
HbiM eopbom. Boin nepeonpoxodyem 6o mHoeux pazoesax co-
B8DPEMEHHOU HellpoXupypeuu.

s mens, kak 04 MHOUX 8 UHCIUMYMe, OH Obla 8biC-
wuil cyovs. Ymo cxancem @edopos ? Kax ouenum Dedopos ?
FEe0 nemuoeocnrosnoe odobpenue npudasano ysepeHHocmu
6 npagome, pazymeemcsi, He MOAbKO KAUHUYECKOLL. Y He20 Mbl
VUUAUCH PACMEPAHHbIM Ka4ecmeam — 00CIOUHCMEY, He3a8U-
cumocmu, c60600e, 20p00CmU, CAMOYBANCEHUIO.

Dedopos yuien — Dedopos ocmanca. U cnacenuvie um
bonbHble, U yueHuku 6 Poccuu u dpyeux cmpaunax, u kpenkas
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KAUHUKGA, U 0oabuias cemovs, U Opy3wvs, U 64ae00apHas na-
MAMb UCIMOPUU OMeHeCMBeHHOU HelpoXUpypeuu.

Tosopsam, nem nezamenumoix. Hem, ecau umems 6 6udy
mecmo, doaxucrocmo. Ho Dedopos, ecau umems 6 8udy auu-
Hocmb, — HezameHum 04 uncmumyma. Cnacubo npupoode,
umo nodapuaa Hetipoxupypeuu, Ham eécem Cepees Huko-
aaesuua Pedoposa. Ilpowaii, Cepexca! Cnu cnokoiino
u do ecmpeuu, dpye.

IMocne rpaxnaHckoi maHUxuAbl Cepexy OTIeBaIn
B xpame Casturenst Hukomas-aynorBopia. Xpam, moTec-
HUB HAyIHYIO0 OMOJIMOTEKY MHCTUTYTA, PACITOJIOKMIICS
KaK pa3 HaJ ero onepaloOHHOM, TOXe OBIBIICH YaCThIO
JIOPEBOJTIOLIMOHHOM 1IEPKBU. 37IeCh MHOTHE TO/IB HEUPO-
Xupyprudeckuii 6or — mpodeccop Cepreii Hukonaesuu
Ddenopos, 3a0bIB 0 cebe, criacan OOJILHBIX OT OMyXOJieit
MO3Ta M JIPYIUX OIMACHBIX 00JIe3Heil HepBHOM CHCTEMEL.
Teno u nyma. Korma mbl 6o1eem, To u bor 6oseer.

Xoponwmmm Cepexxy najieko oT MockBbI — B AbpaMIie-
BO, TZ€ Y HETo JaJa 1 IJIe Ha KJIagOuIIe JIeKaT ero pOIu-
tenu. HostOpbekuii feHb BBIAANICA HEOOBIYHO SICHBIM, COJ-
HEYHBIM ¥ MOPO3HBIM. Bee cTpalirHo 3amMep31u, Ho HUKTO
He yxomw. [TepeMuHanmch y cBexkeit Mormibl. [ToMsHy M
" 9yTh corpeauch. FOpa DPumaros, TSI Ha YXOISIIINAC
B CMHEe HeOO IPUIOPOIICHHBIE CHETOM BBICOKHE €JIH,
ckazan: «Kak xopomro, yto Cepexxka — TaKOW MCTUHHO
PYCCKMIT 4eJIOBEeK — OymeT JiexXaTb cpear JTIOOMMOUM MM
PYCCKOW MIPUPOIBI».

3Haerns 1 THI, Cepexa, 9To s NCITOJTHIUT TBOE Kejla-
HUE — OBLI TaMafoii... HO, YBHI, YK€ Ha TBOMX ITOMMHKAaX.
MHe nIpeUTOXIIIH, U I, TIOHSITHO, He OTKa3ajcs. M Belr aTo
CKOpOHOe coOpaHue B XOJIOAHOM KJTyoe nHcTuTyTa. Bee, KTo
TIPUIIIEIT, TOBOPUJIN O TeOe IPOHMKHOBEHHO, BCIIOMUHAS
T€ HUTHU, KOTOPBIE UX CBSI3BIBAJIM C TOOOM, ¥ Te NCTOPHH,
KOTOpHIE 3HAJIN TOJIBKO OHU M TOJIBKO THI. M TaK THl BHOBb
SIBUJICSI HAM BO BCEM CBOEM OJIaTOPOTHOM CUSTHHM. ..

Ilpogh. JI.B. Jluxmepman
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[eHpepHble 0COOEHHOCTH CoLManbHOM aaanTaumm
NpW XMPYpriv papMaKope3nCTEHTHOW BUCOYHOM
anunencum

KoHTaKThI: H.0. lenbruna', H.E. MBaHoBa', K.A. CamouepHbix!, M.K. NlanwwuHa?, I.B. OanHuoBa'
[annHa BsavecnaBoBHa

0 'OIBY «HayuoHaneHsIl MeduyuHekull uccnedosamensckuli ueHmp um. B.A. Anmazosa» Mun3adpasa Poccuu;
[OMHL0BA

; Poccus, 197341 Cankm-ITemepbype, yn. Akkypamosa, 2;
odintsova_gv@almazovcentre.ru 2QrbY «Cankm-llemepbypackuli 20cydapcmeeHHsili XUMUKo-apMayesmuyeckull yHusepcumems» MuH30pasa
Poccuu; Poccus, 197022 Cankm-ITemepbype, yn. lpogeccopa lMonosa, 14, num. A

Llenb nccnenoBaHus — M3y4nTb reHaepHble 0C06EHHOCTM COLMOAEMOrPapUYECKON XapaKTEPUCTUKI NaLMEHTOB HEMPOXMPYPIMYECKOr0 Mpo-
duns ¢ hapMaKope3nCTEHTHOM anuAencuen.

Matepuansl 1 MeTozbl. [IpoBeEHO 0AHOLEHTPOBOE HepaHAOMM3MPOBAHHOE PETPOCNEKTUBHOE B Napasse/bHbIX rpynnax uccnenosaHe B PHXA
nM. npod. A.J1. MoneHosa — dunmane HMUL, nm. B.A. Anmasosa B 2022-2023 rT. B pamKax rocynapcteeHHoro 3aganma N° 123021000127-7
«Pa3paboTka HOBO TexHONOrMK HerpopeabunmTaLMm NaLMEHTOB NOC/E XUPYPrYecKoro fedeHnst apMaKopesnCcTEHTHOM aNUaencum».
06BeKT UccnenoBaHus — hapMaKOPe3UCTEHTHaA BUCOYHas anunencus. [peMeT uccnefoBaHUs — reHAepHble 0C0bEHHOCTU CoLManbHo-ae-
MOrpadryecKnx noKasaresnen.

WccnenoBaHWe ocHOBaHO Ha pe3ynbTatax 0bcnefoBaHus v nevenns 100 naumeHToB HeMpOXMPYpryeckoro npodmns ¢ GapMaKope3vCTEHTHON
anunencuen B 2 reHaepHbIx rpynnax: 1-a rpynna — Myx4mHbl, 2-2 rpynna — xeHLwmHbl. CoumansHoe GyHKLUMOHMPOBaHME OLEHVBau no co-
LanbHO aKTMBHOCTY: YPOBEHb 06pa30BaHNs, paboyas 3aHATOCTb, Fpynna MHBaNMAHOCTY B JO0NEPaLMOHHOM nepuoge. AHanms cratmcTuye-
CKUX [LaHHbIX, MOYYeHHbIX B XOAE UCCNe0BaHWA, MPOBOAMAM C UCMONb30BaHNEM MPUKIAAHbIX CTaTUCTUYECKMX nporpaMM SPSS 12.
Pesynbtathl. B 1-10 rpynny Briiodenbl 53 (53 %) MyxumHbl, Bo 2-10 rpynny — 47 (47 %) xeHwwuH. CpefHWiA BO3pacT B KOrOpTe COCTaBWN
29,65 + 6,35 roga, MUHUManbHLIA — 18 1eT, MaKcMManbHbIN — 43 rofa. CpeaHsas LuTensbHOCTL 3aboneBanus 4o onepaumy — 18,79 + 8,64 ropa.
YpoBeHb 0b6pa30BaHwA B UCCIeAyeMOl KOropTe XxapaKTepu30Bascs npeBanvpoBaHueM npodeccroHansHoro 0bpasoBanms — 42 % (cpeaHee —
25 %, Boicwee — 33 %). B 1-11 rpynne npeobnaganu NaLMeHTbl CO CPEAHUM 1 CPEAHUM CrieumanbHBIM 06pa3oBaHmeM, B 2- rpynne 0Kono
MOJI0BMHBI MaLMEHTOB UMENM BhiCLLEe 0bpa3oBaHMe. beapaboTHbix B KoropTe bbino BABOE bofbLLe, YeM paboTatoLimx, — 62 1 31 % cootBeTcT-
BEHHO, 5 % 6blnM CTyaeHTaMu.

KonmyecTBo nawLmeHToB ¢ MHBaNMAHOCTLIO cocTaBmio 41 %, 6e3 nHeanuaHoct — 59 %, B 1-1 1 2- rpynne npeobnagany naumeHTsl 6e3 UH-
BaNMHOCTH.

3aknoyeHue. [eHaepHbIX pPa3nuymMin B coLmansHoM GYHKLUMOHMPOBAHWM NpU ASIMTENBHOM TEUYEHUM 3NUMENCUM He BbisBNeHO. [nuTensHoe
TeueHne 3ab0/eBaHUsA OTPULLATENBHO BIMAET HA MOKA3aTeNy coumanbHoro GYHKLUMOHUPOBAHMWS NIOAEM C aNUNencuert B oonepauyoHHOM
nepvoge. KoropTa naumeHToB HeMpoXMpyprityeckoro npodmas ¢ GapMaKope3WCTEHTHOM aNUNeNcHei XapaKTepuayeTcs HanuyneM npobnem
B COLMaNbHOM afianTaumm: 2/3 naumMeHToB He TPYAOYCTPOEHbI, YETBEPTb MALMEHTOB MOSYYMIM TOMBKO aTTecTaT 3pefiocTv U He UMEIOT Creuy-
anbHoro obpasoBaHus, 40 % VMeOT MHBANMAHOCTb.

Heobxoaumo akTMBHO MHPOPMMPOBATH BPaYel 1 MaLMEHTOB 0 CYLLECTBYIOLLMX BO3MOXKHOCTSX XMPYPryecKoro neyeHuns anunencum ons bo-
flee LWMPOKOro MPUMEHEHWS COBPEMEHHBIX METOLL0B HEPOXMPYPrW 3MUENCUM U PaHHEro 0BpaLLEeHMs K XMPYPriieckoi noMoLLm s no-
BblLLEHWSA 3D DEKTUBHOCTY NIeYeHNs.

KnioueBkble croBa: hapMaKopesuCTeHTHas 3NWIencus, CoLmanbHoe hyHKLMOHUPOBaHMWe, MHBANMAHOCTb, TPYA0YCTPORHHOCTS, MOA, AECTPYK-
TUBHbIV METOZ, PE3EKT1BHAA OMepaLms

[nsa untvposanus: [leHbrmHa H.O., MiBaHosa H.E., CamouepHbix K.A. 1 ap. leHaepHble 0COBEHHOCTM COLManbHOM afanTaLmm nNpy XMpyprm
(hapMaKope3nCTEHTHOM BCOYHO anunencun. Hepoxupyprina 2025;27(3):24-31.
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Gender characteristics of social adaptation in surgery
of drug-resistant temporal lobe epilepsy

N.0. Dengina', N.E. Ivanova', K.A. Samochernykh', M.K. Lapshina?, G.V. Odintsova'

"V.A. Almazov National Medical Research Centre; 2 Akkuratova St., Saint Petersburg 197341, Russia;
ZSaint Petersburg State Chemical and Pharmaceutical University, Ministry of Health of Russia; Lit. A, 14 Professora Popova St.,
Saint Petersburg 197022, Russia

Contacts: Galina Vyacheslavovna Odintsova odintsova_gv@almazovcentre.ru

Aim. To investigate the gender-specific social and demographic characteristics of neurosurgical patients with drug-resistant epilepsy.
Materials and methods. The study design was single-center, non-randomized, retrospective, in parallel groups. It was conducted at A.L. Polenov
Neurosurgical Institute — branch of the V.A. Almazov National Medical Research Centre, in the department of functional neurosurgery
in 2022-2023.

The study is part of the state assignment commissioned by the Government of the Ministry of Health of Russia (topic No. 123021000127-7
“Development of a new neurorehabilitation procedure for patients after surgical treatment for drug-resistant epilepsy”).

The object of the study were neurosurgical patients with drug-resistant epilepsy. The subject of the study was gender-specific socio-demographic
indicators.

The study is based on the results of the examination and treatment of 100 patients with drug-resistant epilepsy after neurosurgical treatment
at A.L. Polenov Neurosurgical Institute. There were 2 heterogeneous groups: group 1 — male, group 2 — female. Social functioning was assessed
by social activity. Indicators of social functioning were educational level, employment, and disability group. The analysis of the statistical data
obtained during the study was done using SPSS 12.

Results. Group 1 comprised 53 (53 %) men and Group 2 comprised 47 (47 %) women. The age of the cohort ranged from 18 to 43 years,
with a mean of 29.65 + 6.35 years. The average duration of disease before surgery was 18.79 + 8.64 years.

The educational level in the cohort was characterized by the prevalence of vocational education — 42 % versus secondary education — 25 % and
higher education — 33 %. In group 1, patients with secondary and specialized secondary education predominated, while in group 2 about half
of the patients had higher education. There were twice as many unemployed people in the cohort as employed — 62 % and 31 % respectively
and 5 % were studying.

The number of patients with disabilities was 41 %, without disabilities — 59 %, in group 1 and group 2 patients without disabilities predominated.
Conclusion. No gender-specific differences in social functioning were found in the long-term course of epilepsy. The long-term course
of the disease has a negative impact on the indicators of social functioning of people with epilepsy in the preoperative phase. The cohort
of the neurosurgical profile with pharmacoresistant epilepsy is characterized by problems of social adaptation: two thirds of them are not
employed, a quarter of patients have only a high school diploma and no special education, 40 % have a disability.

Itis necessary to actively inform doctors and patients about the existing possibilities of surgical treatment of epilepsy in order to achieve a wider
application of modern methods of epilepsy neurosurgery and early referral to surgical care, thus improving the effectiveness of treatment.

Keywords: drug-resistant epilepsy, social functioning, disability, employability, gender, destructive procedure, resective surgery

For citation: Dengina N.Q., Ivanova N.E., Samochernykh K.A. et al. Gender characteristics of social adaptation in surgery of drug-resistant
temporal lobe epilepsy. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(3):24-31.
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BBELEHUE

Bo BceM Mupe anuerncust OTHOCUTCS K HauboJiee pac-
MIPOCTPaHEeHHBIM PAaCcCTPOMCTBAM TOJOBHOIO MO3Ta. DTO
3a00J1IeBaHME BCTPEYAETCs KaK y My>KUMH, TaK U 'y XKeHIIUH
U SIBJISIETCSI I100aJIbHOM MPO0JIeMOI, 3aTparuBarolleii JI10-
Jiell Bcex BO3pacToOB, pac, COLUMAIbHBIX KJIACCOB B Pa3HbIX
cTpaHax [1]. Drmierncusg mMeeT OOJIbIIOE 3HAYEHUE
IIJIST OOIIIECTBEHHOTO 31paBooxpaHeHus. C OmHO# CTOpO-
HbI, 9TO PACCTPONCTBO U3JEYUMO, NIPEAOTBPATUMO, C IpYy-
roii — OTCYTCTBYET aIeKBaTHOE OOIIIECTBEHHOE CO3HAHUE
¥ TIOHUMaHWe TIpooieM armiericuu [2]. 3aboieBaHue Ha-
KJIaIbIBaeT OTPOMHOE (hM3UUIECKOEe, IICUXOJIOTHIECKOE,
colralbHOe M 3KOHOMHUYECKOe OpeMsl Ha (PU3MUECKUX

JINII, CEMbU M CTPaHBI, OCOOCHHO 13-3a HEIIOHMMAaHMSI,
cTpaxa M cTurMatusauumu [3].

Dnuyencys 0CTaeTcsT 3HAUNMOM MEIMKO-COLMATBHOM
MIpo0JIeMOiT BO BCEM MUPE, YTO ITOAUYEPKUBACT BasKHOCTD
MEXIYHapOIHBIX MHUIIMATHB, HAIIPABICHHBIX HAa CHIKE-
Hue OpeMeHM 3aboneBanHus. B mae 2022 1. Ha 150-1f ceccum
HMCIIOJTHUTEJIFPHOTO KOMHUTeTa BeceMupHOIT opraHm3annm
3IpaBOOXPAHEHUS TOCYIapCTBA-WICHBI €MIMHOTIACHO OII0-
Opurim MexXCeKTopalbHBIN I100albHbIA TIAH ASUCTBUN
T10 SIWICTICUM U IPYTUM HEBPOJIIOTMIECKIM PACCTPOMCT-
BaM Ha 2022—2031 rr. [4]. MexxnyHapoaHast TIpOTUBOSIN-
nmerrrrmaeckast ura (International League Against Epilepsy,
ILAE) u MexnyHapomaHoe 0ropo smtericud (International
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Bureau for Epilepsy, IBE) BeicTynuiu 3a BKIIIOUeHME Ka-
ckagHoil nein «90—80—70» I SMUIENCUU B JaHHBII
IUIaH, YTOOBI OOMTHCS 3HAUNTEBHBIX YIYIIICHUHA B YXO-
e W JICUCHWH IJIST BCeX JIIOMEH C amujerncueil BO BCeM
mupe [5]. B pamkax aToro miaHa Obljia IIOCTaBJieHa 3aa4a
JIOCTHYb CTOMKOI0 KOHTPOJIs IpucTynoB y 70 % nauueH-
TOB C SITHJICTICHCH.

OnHako, HECMOTpPS Ha ONTUMAJIBHOE MCIIOJIb30Ba-
HHE MPOTUBOCYAOPOXHBIX MPENApaTOB, XOPOIIYIO MPU-
BEPXEHHOCTD JICUCHUIO U JOCTYITHOCTh HOBBIX IIpeTia-
paTtoB, 0K0jJ10 30 % G6OJbHBIX SMUIEICUEN UMEIOT
JMarHo3 papmMakope3ucTeHTHo sanunencuu (OPD) [6].
Xupyprudeckoe JIedeHHE B TaKUX CIydasiX SBISICTCS
aJpTepHATUBOM. B mcTopnu Xupypruu 3NUIeTICUN BbI-
IeNSIIOT 3 OCHOBHBIX 3Talla: KIMHUIECKHU, Hepohu-
3MOJIOTUYECKHIA 3TAIBl M 3pa SMMJICTITOTeHHOTO TTopa-
xeHusd [7]. [locneagHuit aTan, CBSI3aHHBIM C pa3BUTUEM
HelpoBU3yaIu3allMu, YJIYYIIUI BO3MOXHOCTU IUarHO-
CTUKU CTPYKTYPHBIX TTOPAKECHUIA B 3THOJIOTVH SITWICTICHH,
YTO pacIIMpsIeT IMTOKa3aHUs K XUPYPTUIECKOMY JICYCHHUIO
3a00yicBaHUA. DTO 00YCIOBUIO pa3BUTHE (DYHKIIMO-
HAJIbHOW HEUPOXUPYPIrUU, B KOTOPOM MCIIOJb3YIOTCS
Pa3IUYHBIC BUABI ICCTPYKIMU UJIN CTUMYJISIIINY 11eJie-
BBIX CTPYKTYP TOJIOBHOTO Mo3ra [8]. MUHUMAaNbHO UH-
Ba3MBHBIC XUPYPTUUYECKNE METOAUKH PACIITUPSIOT BO3-
MOXHOCTH IIPUMEHEHMS HEMPOXUPYPTUU U TTO3BOJISTIOT
n30exaTh 3KOHOMUUYECKUX ITOTeph IS TOCymZapcTBa
1 MHBaJMAU3ALUM MAIlUeHTOB [9].

HM3MeHeHME OpraHU3aIlMOHHON MOJIEIN MEIUIIMH-
CKO#1 TIOMOIIIM, OCHOBAaHHO# Ha NPHWHIIAIIAX YEeThIPEX
«[1» — mepcoHanmM3amnus, MPeaUKIINS, TPEeBEHTUBHOCTD,
MapTUCUIIATUBHOCTD, — ITOBBIIIAET 3HAYMMOCTh COIIH-
anpHOM amanTauuy manueHToB [10]. YcoBepmeHCTBO-
BaHHBIC METONBI TMAaTHOCTUKM U JICUCHUS MO3BOJIST
VIIYYIIATH COLIMATN3ANI0 TAIIUeHTOB 1 MUHUMU3HPO-
BaTh TPYAOBEIE ITOTEPU, CBI3aHHBIE ¢ 60JIe3HbIO [11—13].
J71st moHMMaHUSI TPO0JIeM XUPYPIUU SIIICTICUY U pa3-
pabOTKM MyTeil COBEPIICHCTBOBAHUS MEIMIIMHCKOM
ITOMOIIIM HEOOXOoaMMa OIleHKa COLMAIbHOTO OpeMeH!’
3a00IeBaHMsI 1 IeMOoTpadrIecKas XapaKTepUCTHKA TTall-
eHToB ¢ PP Kak mokas3aTeab HETaTUBHOTO BJIMSTHHUS
IJINTEIFHOCTH 3a00JIeBaHUS W MO3THETO OOpalleHUs
K XMPYPTrAYeCKUM MeTomaM JjiedeHnss. OqHaKO COIMO-
nemorpaduyeckre TaHHBIC MAIIMEHTOB HEHPOXUPYPIH-
yeckoro npoduig ¢ @PD nsydeHb HEAOCTATOUHO.

Ieas uccnenoBanusa — U3y4rTh TeHIEPHbIE OCOOEHHO-
CTH coloaeMorpanIecKon XapaKTepUCTUKY TTAlINeHTOB
Helipoxupyprudyeckoro npoduis ¢ DPD.

MATEPWAJTbI N METOLbI

Jn3zaitn uccaenosanus. OMHOIIEHTPOBOE HEPAHIOMM-
3UPOBAHHOE PETPOCIIEKTUBHOE B apalICIbHBIX TPYIIIaX
uccienoBanue nposeaeHo B PHXM um. npod. A.JI. Ilo-
nenoBa — dunmmnane HMMUILL um. B.A. An1Ma3oBa Ha 0Oa-
3¢ oTHeNeHUST QYHKIMOHAIbHON Helipoxupyprum No 2
B 2022—2023 rr. PaboTa BbInoTHeHA B paMKaxX TOCyIapCcT-

BeHHOTO 3aganus Mun3apasa Poccum Ne 123021000127-7
«Pa3paboTka HOBOII TeXHOJOTUM HeWpopeaduInuTaALUU
MMAIlEeHTOB ITOC]Ie XUPYPTUIECKOTO JieYeHUS (hapMaKope-
3UCTCHTHOM SITMICTICUN».

OomnekT uccnegosanus — OPO. INpeamer uccienona-
HUS — TeHIEepHBIE 0COOEHHOCTHU COIMATbLHO-IeMOorpadu-
YeCKMX IMOKa3aTee.

XapakTepucTuka Koroptbl. McciemoBaHie OCHOBaHO
Ha pe3yJIpTaTax oocienoBaHus u iedeHus 100 mameHToB
¢ BucogyHoit PPD, mpormenmmx HeipoXupypruaeckoe Jje-
yenue srmiericun B PHXU M. npod. A.JI. TToneHoBa.
Huarxo3 ®P3D ocHOBBIBAJICS Ha OIIPEICICHUSIX 1 KIIaCCH-
duKausx, pa3paboTaHHbIX 1 yTBepKaeHHbIX ILAE: onpe-
IeJeHNe SIUIeTICHH, (DapMaKOpe3MCTEHTHOCTH, KJIaCCH -
duKamusa SMUICTICUA U SMUJISHTUYSCKUX IPUCTYIIOB
2017 r., snuctatyca [14—15].

Kpurepun BKIIFO9eHUS:

* IWarHoO3 (hOKATbHOM BUCOTHOM SIMICTICUM;

* TI0JT — MY>KCKOM 1 3K€HCKUIA, Bo3pacT — oT 18 mo 70 et
BKJTIOUUTEJIEHO HA MOMEHT ITOANMCAaHUS (DOPMBI MH-
¢GOpMUPOBAHHOTO COTJIACHS;

* JIe3NOHAJIBHBIC W HeJIe3MOHAIbHBIC (hOPMBI STTHJIEII-
CHU IJTUTETLHOCTHIO Oolree 2 JIeT;

* YCTAaHOBJIEHHBIN quarHo3 MPD;

* TOCIIUTAIM3AIS TSI IIPEXUPYPIrUIeCKOM TMarHOCTH -
xku ®PD B PHXU um. npod. A.JI. [ToneHoBa;

* monmmcanue GopMBl THOOPMHUPOBAHHOTO COTJIACHS,

* CIIOCOOHOCTH MALIMEeHTA YIOBJICTBOPUTEIIFHO OTBETUTD
Ha BOIIPOCHI aHKETHI.

Kpurepun nckirodeHus:

* HaJM4YMe TeHepaIM30BaHHBIX (DOPM STIMIICTICUN;

* HECITOCOOHOCTH ITAaIleHTA ITOHSITh BOIIPOCH! aHKET;

* OTKa3 MallieHTa OT JII000T0 KOMMYHMKATUBHOTIO aKTa,
MMpeKpalIeHne KOMMYHUKAITNH.

Kpurepun HeBKITIOUSHMST: BO3pacT <18 JeT.

Bce mareHTBI IO HEOOXOIUMBIE MCCICIOBAHMS
Ha IIpeaMET COOTBETCTBUS KPUTECPUSIM BKIIOUCHUS /
nckmodeHus. Kpurepun BKITIOUeHUSI / UICKITIOUSHMS OBLTH
BBIOpAHBI IUIST o0ecIieyeHUsT 6€30IMaCHOCTY MAIlMeHTOB
¥ JOCTOBEPHOCTH IOJIydCHHBIX TaHHBIX.

[MaumeHTH OBLTH pa3mesieHbl Ha 2 TPYIIILI B 3aBUCH -
MOCTH OT TT0j1a: 1-51 Tpynma — MYXYMHBI, 2-s1 TpyIa —
XKEHIIMHBL. JIaHHBIE O AeO0Te W IIUTEILHOCTH 3a00J1e-
BaHUsI, TMHAMHUKE OOJIE3HU M JICYCHUM ITOJyJdeHBI M3
aHaMHe3a, BBIIMCOK M3 JICUCOHBIX YIPEKICHMH, TOe ma-
LIMEHTHI paHee MPOXOIWJIN JICUCHNE, M3 MHTEPBBIO C Ia-
MEHTAMU U UX poACTBeHHUKaMU. CollaabHOe (DYyHKITO-
HUpPOBaHMWE OIEHWBAIM IO COLMAIBLHONM aKTMBHOCTHU
B IOOIIepAalIMOHHOM MEPHUOIE: YPOBEeHb 00pa30BaHMSI, pa-
004ast 3aHITOCTh, TPYNIIa WHBAIMIHOCTH. DTHOJIIOTHYEC-
CKWE BapMaHTHI COIIMAJIbHOM Me3amanTaliiuy (HeraTHBHOE
BIMSTHUE TUTETLHOCTH 3a00JIeBaHMsI, IpeMa aHTHITH -
JICTITUYECKUX TIperapaToB, COLMAIbHAS IeIpUBAIINs)
OTIEIBLHO HE BBIICIISUIM C YIeTOM KOMITICKCHOTO BO3ICH-
cTBUsl. BimstHME onepaTiBHOTO BMEIIaTeIbCTBA HAa KOTHH -
TUBHBIE (DYHKIIMM, B YACTHOCTH HapyIICHUE ITaMsTH,
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KOTOPOE MOXET IMPUBECTH K MHBATUIU3AIUN U TIOTEPE
paboTHI, B JTAaHHOI paboTe He paccMaTpUBAJIH.

DTHYecKne acnekTsl. VccienoBaHme IIpoOBOIIIN B CO-
OTBETCTBHMU CO CTaHAAPTAMM HaUIeXaIIel KIIMHIIECKOU
MMPAaKTUKU U TIPUHIUIIAMA XEeITbCUHKCKON IeKJIapallnu.
Bce mamuenTs moamucany popMy MHOOPMUPOBAHHO-
ro coriacus. JlokanbHblll 3THYecKuit Komurer HM UL
M. B.A. AnmazoBa omgo0bpwt JaHHbIi mpoekT 31.10.2022
(Ne 0210-22).

CratHcTHiecKHii aHAIM3. AHAN3 CTAaTUCTUYECKUX
TAHHBIX, TIOJTYYCHHBIX B XOA€ NCCIIeI0BAHMUS, TTPOBOIIIIN
C WCITOJIb30BaHNEM IIPUKIIATHBIX CTaTUCTHIECKUX TIPO-
rpamMM SPSS 12. Jlng moka3arteeil ¢ mpuOJINU3UTETBHO
HOPMAaJIbHBIM pacIpeaeIiCcHNEM Pe3yIbTaThl IPEACTABIISIIN
B BUIe cpemHero apudmermaeckoro (M), craHmapTHOMI
OIIMOKM CpemHeTo (M) 1 KOJTMIECTBA ITPU3HAKOB B TPYIIIIC
(n); B OCTAJTbHBIX CITyJasiX pe3yJIbTaThl IIPEACTABISUIN B BU-
IIle MeTMaHbl, HUKHETO M BepXHeTo KBapTuieit. Kpurepuit
CTaTUCTUYECKOI 3HAYMMOCTH OBLIT YCTAHOBJICH HAa YPOBHE
p = 0,05. HemmapameTpraeckne moKa3aTeIn CBSI3U MEXITY
IMepeMeHHBIMU OLICHUBAJIA C TIOMOIIIbIO0 KO3 duimeHTa
paHroBoii koppessaiuy CrimpMeHa. /71 BBISIBJIEHUS pa3-
JIMYMI MEXKIY TTOATPYIIIAMH T10 OTAEIbHBIM IIePeMEHHBIM
WCITOJIb30BAJIM Pa3IMYHbIE BapUAHTHI TUCIIEPCUOHHOTO
a"Haym3a: napamerpudeckuii (ANOVA) n HelmapaMmeTpu-
yeckuii (U-tect Manna—Yutan, H-tect Kpackena—Yoi-
JImca).

PE3YJIbTATbI

INaimeHTHI pa3aeseHbl Ha 2 TPYIIIIL 10 IMOJIy: B 1-10 rpyri-
my BkIoueHbl 53 (53 %) mauueHTa MYXCKOTO I10Jja,
BO 2-10 rpymiy — 47 (47 %) nalueHTOB KeHCKOrO 0J1a.

Jlemorpacduyeckne xapakrepucTuku. CpeaHUiI BO3-
pacT B Koropte coctaBui 29,65 + 6,35 rona (MUHUMAJTb-
HBI — 18 ;mer, MakcuManpHBIN — 43 Toma). CpemHuiA
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Bo3pacT Myx4uH (1-s rpymnmna) coctaBui 32,6 + 8,5 rona
(MUHUMAaIbHBI — 18 JIeT, MaKCUMaJIbHBIN — 42 roma);
CpeaHuil BO3pacT XeHIuH (2-g rpymna) — 31,98 £ 7,91 ro-
Ia (MUHUMAaNBHBIN — 20 JIeT, MaKCUMaJIbHBIN — 43 Toma).
HeMorpadudyeckne maHHBIE IO BO3PacTy B Ipylmax
He pasanyanuch (p = 0,88).

Kmmamgeckne nokasaremu. CpeaHsis MPOIOJKUATEThb-
HOCTB SIWJIETICUHA B Koropre cocrasuia 18,79 * 8,64 rona
6e3 paznmmunit Mexay rpyrmamu (p = 0,35). B 3aBucumo-
CTH OT IINTeIbHOCTH 3a00neBanus (PPBD) marmeHTH OBbI-
JIA paszaesieHsl Ha 4 rpymmsl: 3—5 ner, 6—10 ner, 11-20 et
u >20 net (puc. 1).

B o61ieit koropre 77 % maleHTOB CTpanaIn SIMJIE-
cueit >10 yet, y OOIBIIMHCTBA M3 HUX 3a00JIeBaHKE IUTJIOCH
>20 net. Bce manmeHTHI B KOTOPTE B TOOTIEPALTIOHHOM TI¢-
pHOIe UMEIN BUCOYHYIO SIMIICTICHIO ¢ HEKOHTPOJIMPY-
eMBIMHM TIprcTynamMu (Tad:. 1). Pasmmanit B KTmHIYIeCKOM
TEYCHNU SIWICTICUH B TPYMIIaX He BBISIBJICHO.

CommpanpHoe (hyHKOuoHMpoBanue. [TokaszaTenm corm-
aJbHOTO (DYHKIIMOHMPOBAHMS (YPOBEHBH 00pa30BaHMS,
pabouast 3aHSITOCTb U TPYIIIa WHBATUIHOCTH) TIPEACTAB-
JICHBI B TaOII. 2.

YpoBeHb 00pa30BaHMS B UCCIIEIYeMOI KOTOPTE XapaK-
TEPU30BAJICS TIPEBATMPOBAHUEM CPEIHETO CITEIIMATBHOTO
obpazoBanus (42 %) no cpaBHeHUIO co cpeaHuM (25 %)
u BoictinM (33 %). B 1-ii rpymnme npeoGiagany malueHThbI
CO CPEeOHUM M CPEIHHMM CIeHHUAaJIbHBIM 00pa3oBaHUEM,
BO 2-ii IPYIIIE OKOJIO ITOJIOBUHBI MALMEHTOB UMEIH BBIC-
mee o0pa3oBaHMeE.

be3paboTHBIX B KOropre ObLIO BABOE OOJIbIIIE, UeM pa-
Goratommx, — 62 1 31 % COOTBETCTBEHHO, 5 % MALMEHTOB
OBLIM CTYyICHTAMM.

Yucio nalreHToB ¢ MHBATMIHOCThIO cocTaBuiio 41 %,
6e3 uHBanuaHoCTH — 59 %, B 1-it u 2-i1 rpymmne npeooia-
JIaJIv TIAIIMEeHTHl 0e3 MHBaIumgHOCTH. Cpeny IMallieHTOB,

40 50 60 70

Yucno naumenTos, % / Number of patients, %

Puc. 1. PacnpedeneHue nayuenmos 8 3asucumMocmu om 0umesieHOCMUu 3a60/1e8aHUS

Fig. 1. Patient distribution according to epilepsy duration
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Tabnumua 1. KnvHudecKas xapakTepucTvika (apMaKope3nCTEHTHOM 3MWIENCUM Y MaLMeHTOB HEeMpPOXMPYPriyeckoro Mpoguns
Table 1. Clinical features of drug-resistant epilepsy in neurosurgical patients

Cohort (n = 100)

EHETRURT S Group 1 (male) (n=53) | Group 2 (female) (n = 47)

JlaTepanusaiius snuIenTHYecKoro odara, # (%):
Lateralization of the epileptogenic focus, 7 (%):

MPAaBOCTOPOHHSIST 26 (49) 16 (34) 42 (42)
right hemisphere

JIEBOCTOPOHHSISL 24 (45) 29 (62) 53 (53)
left hemisphere

OutatepajibHast 3(6) 2 (4) 5(5)
both sides

Tun TedeHust hapMaKope3UCTEeHTHOM anviericui, 1 (%):
Type of drug-resistant epilepsy course, 7 (%):

CTOMKMIA (TPOrpaTveHTHBIN) 42 (79) 38 (81) 80 (80)
constant
PeLAVBUPYIOIINIA 11 (21) 9(19) 20 (20)
recurrent

JnmvtenpHOCTD 32a00JIeBaHMS, JIET:
Duration of epilepsy, years:

cpenssis (M + m) 21,77 £ 9,95 18,25 £ 7,65 18,79 + 8,64
mean duration (M £ m)

MUHUMAaJIbHAs 4 4 4
minimum

MaKCUMaJbHas 42 33 42
maximum

Bospact Ha MOMEHT e6IoTa 3a00JIeBaHUs, JIET:
Age at the onset of epilepsy, years:

cpennumii (M £+ m) 10,85 £ 7,8 13,56 £ 7,3 11,47 £ 6,9
mean duration (M £ m)

MUWHHUMAaJTBHBII 0 4 mec 0
minimum 4 months

MaKCUMaJTbHBII 29 36 36
maximum

Ta6nuua 2. CoumarnbHble M aeMorpatuyeckyie XxapaKTepyUCTUKM B rpyninax v Bcei Koropte, n (%)
Table 2. Social and demographic characteristics in groups and cohort, n (%)

Group 1 (male) (n = 53) Group 2 (female) (n = 47) Cohort (n = 100)

MHBanmmmHOCTD:

Disability:
€CTh 22 (42) 19 (40) 41 (41)
disabled
HET 31(59) 28 (60) 59 (59)
not disabled

PabGoyvast 3aHATOCTH:

Employment:
TPYAOYCTPOEH 19 (36) 12 (25) 31 (31)
employed
He TPYI0YCTPOEH 32 (60) 30 (65) 62 (62)
not employed
CTYyIEHT 1(2) 4 (8) 5(5)
student
TeHCHUOHEP 1(2) 1(2) 2(2)

seniors

YpoBeHb 00pa3oBaHUsI:
Level of education:

cpenHee 16 (30) 9 (19) 25 (25)
high-school

cpenHee CrelnaIbHOe 26 (49) 16 (34) 42 (42)
vocational diploma

BBICIIIEE 11 (21) 22 (47) 33 (33)
higher

_______________________________________________________________________________________________________________________|
28



OpuruHanbHas pabota | Original report

HENPOXNPYPI'US

Russian Journal of Neurosurgery

WMEBIINX TPYIITY WHBAJTUIHOCTH, IIPe00Iamain IMaueH-
TBI CO 2-1i TPYIIOI MHBAJIMIHOCTH.

B reHmepHBIX IpymIiax He BBISIBJICHO CTaTUCTUYECKU
3HAYMMBIX Pa3IMInii B IIOKA3aTEISX COLMAIBHOTO (DYHK-
LIMOHMPOBAHUS: TT0 MHBATMIHOCTH (p = 0,4), TpymoycTpoii-
ctBy (p = 0,34), ypoBHIO 00pazoBaHmsI (cpemtee — p = 0,28;
cpenHee crienanbHoe — p = (0,17; Beiciiee — p = 0,08).

OBCYXAEHME

TakuMm obpazom, KoropTa manueHToB ¢ PO xapakTe-
pu3yeTcs MpeodiagaHUEM MOJIOABIX, TPYAOCITOCOOHBIX
JIULL PENPOAYKTUBHOTO BO3pacTa C JJIUTEJbHBIM T€UEHUEM
3a00JieBaHMSI 10 OOpallleH!sl B HEMPOXUPYPTrUUECKUI CTa-
LHMOHAp U HapylLIeHHO! COLMAaJbHOW aganTallMer, 4To
COOTBETCTBYET JaHHBIM JMTepaTtyphl. CoaabHO-IeMO-
rpacdpudecKre XapaKTepUCTUKHN HENPOXUPYPTrUISCKIUX T1a-
mreHToB ¢ PPD oTpaxaroT colmaabHbIe TTPOOIEMBI JITH -
JieTicuu: TipeobagaHre MOJIOABIX JIIOAEH U COLMAIbHYIO
Je3aJanTaluuio NalueHTOB C IJIUTEIbHbIM TEUEHUEM 3a-
6osieBanms [16]. JnuTeabHOCTh SMUIENICHH IO OOpalle-
HUS B HEUPOXUPYPTUUECKUM CTaLIMOHAP HE TOJBKO YXYy/I-
1aeT couuanbHoe (QYHKIUMOHMPOBAHWE MAallMEHTOB
C 3MWIETICUEN, HO U TOPMO3UT MIPUMEHEHUE COBPEMEHHBIX
METOIOB XUPYypruyeckoro jeueHus [17].

Pe3exTrBHBIE METOIbI ICTOPUYECKM SBJISIIOTCS TP -
LIMOHHBIMU XAPYPTUICCKUMU MeTomaMu JiedeHuss OPH.
JleCTpYKTHBHbBIE METOIbI OTHOCSITCSI K COBPEMEHHBIM Me-
TOAAaM JIEYEHUS U MOKa IIUPOKO HE BHEAPEHBI B KIMHUYE-
CKYIO MPaKTUKYy [ 18]. OTpuiiatebHy0 posib BO BHEAPEHUN
JIECTPYKTUMBHbBIX METOAOB UTpaeT (eHOMEH MO3HETO 00-
pallleHUsT K XUpypruyeckKomy JieueHuto anuierncuu. I1o-
Kazarem 3POEeKTUBHOCTH TECTPYKTUBHBIX METOIOB BhIIIIE
Y IALIMEHTOB ¢ KOPOTKOM ITUTEILHOCTHIO SIMIUICTICHH [8].
OmHako no3gHee o0pallieHre K XUPYPTUISCKUM MeToaaM
JICUCHUS CHIDXAeT MmoKazaTen 3¢ GeKTUBHOCTH U OTpa-
HUYMBAET NpUMeHeHUe MeToaa. JAIuTeabHOCTD 3a00e-
BaHUS CTIOCOOCTBYET HE TOJILKO SMUJIENITU3ALN TOJOB-
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HUSI TT0KA3aJI1, YTO CYyOBEKTUBHAS TOTOBHOCTD ITAIITMEHTOB
K XHUPYPTHIECKOMY JICUCHHUIO OIIepPeXKaeT ero pealbHbIe
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PeKOHCTPYKUMA nedeKToB TBEPAOU MO3roBOM
060104KKM NPU IHAOCKONUYECKOM
TpaHCCHEHOMIANbHOW PE3EKLIMK OMNYXONEN CeNIAPHOM
001acTu roloBHOMO MO3ra
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BBeseHue. 3HLOCKONMYECKas TpaHCHa3anbHas TpaHccheHomaanbHas XMpyprist (CTaHLapTHas/ paclumMperHas) 0bbI4HO UCNonb3yeTcs Ana yaa-
NeHUst HOBOODPA30BaHMWI B CENNSAPHOW 1 NapacennspHoit obnactsx. OHaKo 13-3a aHATOMUYECKOro pacrnosoXeHWs 3To obnacTv nocneone-
PaLMOHHaA Ha3anbHas NIMKBOpes CTAHOBWTCA OAHOM M3 OCHOBHBIX MPUYMH OCNOXKHEHWI TpaHCCheHoMAANbHOro A0CTyna. PeKoHCTpyKLmA
OCHOBaHWA Yepena nocse 3HAOCKONMYECKON TpaHCCheHoMAaNbHOM XMpYprum HeobxoauMa Ans NpeaoTBPaLLEeHUs NOCNeonepaLMoHHON Ha-
3a/1bHOM JIMKBOPEWN.

Llenb nccnepoBanus — onpefeneHye KOHKPETHBIX peKOMeHAaLMIA 1 pa3paboTka anropuTMa LyponaacTvKy Nocie yAaneH s onyxonewn cen-
NSpHOWM 061aCTV roIOBHOMO MO3ra.

Martepuanel u MeToabl. B uccnenoBanue bbinm BKIIOYEHB! AaHHbIE BCEX NALMEHTOB YHUBEPCUTETCKOM 60nbHMLBI Harost (inoHus), KoTopbiM
BbINOJIHANACh PEKOHCTPYKLIMS TYPELKOro CeAna C yLivBaHveM TBepAoH Mo3rosoi obonouku (TMO) ¢ ucnonb3oBaHueM abLoMWHaNbHOM ayTo-
XMPOBOM TKaHW Unu acLum nocne yaaneHus onyxonei B nepuog ¢ anpens 2013 . no Mapt 2017 1. ¢ npUMeHeHWeM CTaHAapPTHOMO MW pac-
LUIMPEHHOO 3HA0CKOMMYECKOro TpaHccheHonaansHoro AocTyna.

Pe3ynbTatbl. 3HAOCKOMMYECKUE XMPYPrYECKMe BMeLLATENbCTBA Dblnv BeinonHeHsl 176 naumneHTam. Y 141 13 HUX MCMONb30Banm CTaHAaPTHbIN
noctyn, y 35 NaumeHToB — pacLUMpeHHbI AocTyn. Y 76 13 3TUX naLmMeHToB bbina 3aduKcMpoBaHa MHTpaonepaLoHHas nuksopes Il u il cTe-
nexu no Esposito. Mocne onepaumm y 3 naumeHToB Habnoaanack HasanbHas NMKBopes, YTo cocTasuio 1,7 % oT obLLero Yncna naLmeHToB.
3aknoyenue. Yiwmanue TMO aBnseTCA HafieXHbIM METOL,0M PEKOHCTPYKLIMM OCHOBAHUS Yepena, Npy 3TOM BbINOIHEHWE HENpepbIBHOMO LBa
cymTaloT Hambonee ahdeEKTUBHBIM NoAxoA0M. Hamu paspabatabl anddepeHUMpOBaHHbIM NOAXOL, U aNropyUT™ AyponiacTvKM Nocse yaaneHus
Onyxonen B CENNAPHOM 0611acTM B COOTBETCTBIM C MECTOHAXOXieHMeM 0bpa3oBaHui 1 Hannumem fedexta TMO.

KnioueBble cosa: TpaHcCheHOMAaNbHbIM JOCTYMN, PEKOHCTPYKLMA 0CHOBaHWS Yepena, nocneonepalLvoHHast Ha3arbHas IMKBOpPEs, HanoxeH e
LLIBOB, XMPypriyecKas TexHuKa

[na untmpoanus: MatMycaeB M.M., Takeyuu K., Harata 0. u ap. PeKoHCTpyKUMs fedheKToB TBEPAOA MO3roBoi 060/104KM NPU 3HAOCKOMNM-
YecKow TpaHcCheHoMaANbHOM Pe3EKLMM ONyXonei CennsapHor 0bnacTv ronoBHoro Mo3ra. Heipoxmpyprina 2025;27(3):32—45.
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Background. Endoscopic transnasal transsphenoidal surgery (standart/extended) is commonly used for resection tumors in the sellar and
parasellar regions. However, because of its anatomical location, cerebrospinal fluid leakage (CSF) is a major complication of this approach.
Skull base reconstruction after endoscopic transsphenoidal surgery is essential to prevent postoperative CSF leakage.

Aim. To determine specific recommendations and develop an algorithm for dural reconstruction after tumor removal in the sellar region.
Materials and methods. All patients who were treated at Nagoya University Hospital from April 2013 to March 2017 who underwent sellar floor
reconstruction using dural suturing with abdominal fat or fascia after tumor removal via a standard and extended endoscopic transsphenoidal
approach were included in the study.

Results. Endoscopic transsphenaidal surgery was performed in 176 patients (the standard transsphenoidal approach was used for 141 patients
and the extended transsphenoidal approach was used for 35 patients). In 76 patients, intraoperative CSF leak was classified as grade 2 and
3 according to Esposito. There were 3 cases of CSF leakage after the surgery (1.7 %).

Conclusion. Dural suturing is a basic and key method of skull base reconstruction, with continuous suturing being the most effective approach.
Due to the localization of tumors, we developed a differentiated approach and algorithm for dural reconstruction after tumor removal in the sellar

region.

Keywords: transsphenoidal approach, skull base reconstruction, postoperative CSF leakage, suturing, surgical technique

For citation: Matmusaev M.M., Takeuchi K., Nagata Yu. et al. Reconstruction algorithm for dural defects after endoscopic transsphenoidal
resection of sellar region tumors. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(3):32-45.
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BBELEHUE

B HacTosm1ee BpeMsI SHIOCKOTTMYeCcKas SHI0HA3aTb-
HasI TpaHCcc(eHOUTATbHAS XUPYPTHUSI SIBISICTCS CTaHIaAPT-
HOM METOIMKOM IS pe3eKIIMH alcHOM TUITOD3a 1 IPYTUX
HOBOOOpAa30BaHUIL B CEJUISIPHOM 00JIaCTH, TIPEIOCTABIISIST
MWHUMAJIbHO MHBA3WBHBIN M MaKCHUMAaJIbHO 3(h(hEKTHUB-
HBIM CITIOCO0 ymaJeHUs OITyXoJieli OCHOBaHUS depera
B Helipoxupypruu [1, 2].

C pa3BUTHEM 3HIOCKOIMMYCCKUX TEXHOJIOTUI U XM-
PYPTHH B TIOCJICIHIE TOIBI pacIIMpeHHAas SHIOHA3aIbHAS
TpaHccheHOUTaTbHAS XUPYPTHUS CTalla albTePHATUBHBIM
METOIOM TPaHCKPaHUAILHON HEHPOXMPYPTUH, MO3BOJISI-
FOIIVIM BBITIOTHSITH PE3EKITMIO PA3TMUHBIX OITyXOJICi OCHOBA-
HMS Yeperia, TAKNX KakK KpaHHOMDapuHTUOMBI, MCHUHTIOMBEI,
XOPIOMBI 1 THBa3WBHbBIE MaKpoaaeHOMBI runodusa [1, 3].

PacmmipeHHBIN 3HIOCKOMUYECKHUI TpaHCCHEHOM-
nmanbHbIN goctyn (POT/I) oTmmyaercs TeM, 9TO BKITIOUACT
yaajeHne 0yropka TypemKoro ceiia U TUIOMaaK/ KIMHO-
BUIHOI KocTU (planum sphenoidale). 3To obecrieunBaeT
MIPSIMOM CPEIMHHBIN JOCTYII K CYIIpa- U PETPOXHa3Mab-
HOMY IIPOCTPAHCTBY 03 HEOOXOINMOCTH PETPAKIINU TO-
noBHoTo Mo3ra [4—10]. TTocieonepanmoHHast Ha3aJabHas
JIMKBOPES SIBJISIETCS YaCTHIM OCJIOKHEHUEM JTaHHOMU IIpo-
meaypbl. CooOIIeHnsI 0 9acTOTe ITOCIeoneparlnOHHON
Ha3aJIbHO IMKBOPEU B INTepaType BapbupyIoT. OOBIYHO
IIPH MCITOIb30BaHUY CTAHIAPTHOTO TPpaHCCHEHONIATHLHO-
IO JIOCTYIIA YaCTOTA 3TOTO OCJIOXKHEHHSI COCTaBIseT 10 5 %,
a ipu POT]I moxer mocturats 20 % [11—15].

B mutepatype o0cyxKmatoTcsl pa3TMIHBIE METOIBI Pe-
KOHCTPYKIIMA OCHOBAHMSI Yepera I IMPeaoTBPaIlCHUS
MMocJIeoTepallMOHHONM Ha3aJbHOU JuKBOpen [16—18].

MHorue aBTOpHI YTBEPKIAIOT, YTO MHOTOCIOMHOE 3aKPhI-
THe SABJIAeTCs 6oJee 3 deKTUBHBIM. [1py 3TOM HCIIONTB3Y-
10T XUPOBBIE TPAHCIIAHTATHI WKW IHPOKYI0 (acIIHIo
Oempa, TaMIIOHUPOBaHME KOJIJIaTeHOBOI TyOKOIt, a TaKKe
CITU3UCTYIO 000JI0UKY c(peHOMmambHOI ma3yxu [19], Ha30-
CeNTaJIbHbIN JIOCKYT [15] 1 AOTIOJHUTENBLHO yCTaHABINBA-
MBI ITNTETbHBIN JIIOMOAJTBHBIN IpeHax [5, 20].

HexoTtopele aBTOPBI OTHAIOT IIPEAIIOYTCHUE IIPUMEHE-
HUIO TEXHUKW YITUBAHUS TBEPIOM MO3TOBOM 00OOJIOYKHU
(TMO), cunras ee HanboIee 3¢ (PeKTUBHBIM METOIOM [ 19,
21-24]. H. Nishioka 1 coaBT. COOOIIIAIOT O CYIIIECTBEHHOM
CHIXKEHWU 9aCTOTHI JIMKBOPEU IOCIIe HAIOXKEHUS IIIBOB
110 CPaBHEHMIO C IPYTUMU MeTonrKamu [23].

Iens nccsienoBanus — onpenesieHue KOHKPETHBIX PEKO-
MEHIAII 1 pa3pabOTKa aJiTOpUTMa TYPOIUIACTUKH TIOCTIe
YIAJICHHSI OITYXOJIeH CeIIISIPHOM 001aCTH TOJIOBHOTO MO3Ta.

MATEPUAJTbI N METOLbl

B nepuon ¢ anpensg 2013 . mo mapt 2017 T. B yHUBep-
cureTckoii ooapHmIle Haros (SImoHMst) GBUIO BBITTOJTHEHO
176 3HIOCKOIMMYECKNX SHAOHA3IBHBIX onepanuii. B nc-
cenoBaHKWe OBUIM BKITIOYEHBI JAaHHBIC BCEX ITAIIMCHTOB,
MIPOIIEAIINX PEKOHCTPYKIINIO TYPEIIKOTO celia ¢ YIuBa-
HueM TMO ¢ mpuMeHeHeM abIOMWHAIBHOM ayTOTe HHOM
TKaHU WK dacuuu nocjie yaajleHuss HOBOOOpa3oBaHUI,
C WICITOJTb30BaHNEM CTAHIAPTHOTO TPaHCC(HEHONIATHEHOTO
nmoctyna unu POTII.

Onucanye METOIUKH
IMon oOmmyM MHTYOALIMOHHBIM HApKO30M MallMeHTa
pasMelliaiy B MOJIOKEHUM Ha CITMHE ¢ MOIHATON Ha 15°
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BEepXHEH 9aCThIO TYJOBHIIA, TOJIOBY (PUKCHPOBAIM Ha TO-
noBonepxarene Cyrura.

IMomxom K ceJUISIPHBIM 1 CYIIpaceUISIpHBIM 00pa3oBa-
HUSIM OCYILIECTBIISUIA ITPAaBOCTOPOHHUM TPaHCCETITATBHBIM
JIOCTYIIOM C MCIIOJIb30BaHNEM HeliposHmockomna Olympus.
CentaIbHYI0 KOCTh YIAISUTH ¥ COXPAHSITA B KAYeCTBE ay-
TOTpaHCIUIAaHTAaTa 1S PEKOHCTPYKLIMU TYPELIKOTO ceia.

IIpu HeoOxoaMMOCTU paclIMpeHus] B OOKOBOM Ha-
MIPaBJICHUH MbI OTKPBIBAJIA PEIIETYATYIO MTA3yXy B CTOPO-
HY CpeAHell HOCOBO paKOBWHBI, IIPU 3TOM HE yaass
HU OTHOW M3 HOCOBBIX pakoBWH. Eciu mmpuHa omHOM
HO3IpHU y MallMeHTa MOJIOZOTO BO3pacTa He IO3BOJIsIIa
BBECTH 2 MAaHMITYJISITOPA M DHIOCKOIT 4 MM, MBI MICITOJIB30-
Basu 00e HO3ApH.

[Mpy HaMMINK BO3MOXHOCTU MBI TaKKe COXPaHSIIN
JIOCKYT CJIM3UCTOI 000JI0YKM CHeHOUTATBHOM Ma3yXxu
IS TIOCTIEMYFOIIIETO MCITOIb30BAHUS IIPH PEKOHCTPYKIIH.
IMocne aTama ynareHus MbI IPUCTYHAINA K PEKOHCTPYKIINHI
CeJUISIPHOM 00JIacTH.

BapuaHTsl peKOHCTPYKUIUH

Bapuanr 1 — TexH1Ka peKOHCTPYKIIUM IIPHA CTaHAAPT-
HO SHIOCKOTTMYECKOM TpaHCChEeHONTATBHON XUPYPIUun
(HamoxeHwue mBoB Ha TMO) (puc. 1).

[Tpu 0OBIYHOM SHIOCKOITMYECKOM TpaHCCHEHOMIATb-
HOM JOCTYIIe K afigHOMaM Turnodu3a 1 KICTaM KapMaHa
Patke MBI mpoBOmMIIN pe3eKIMIO TIepeaHEN CTEHKH Typel-
KOTO cejia, He TIprberast K JOTIOJIHUTEILHOM pacInpeH-
Hoit TpermaHanuu. Pa3pe3 B obmact TMO BBHITTOTHSIIN
B popMe Y i oopatHoro T. Mocie ymaneHust ommyxonun
B 00J1aCTh CeIa BCTaBJISUIN KUPOBYIO TKaHb, B3SITYIO C TTO-
MOIIBIO 1-CaHTUMETPOBOTO MOTIEPEYHOTO pa3pesa, paciio-
JIOKEHHOTO Ha 2 CM BBIIIIE ITyIIOYHO# 00J1acTH (IJIsT KOC-
Metndeckoro addexra). 3arem TMO mnpomuBamu
B hopMe TpeyronbHuKa. [1polienypy 3aBepIlaim repMeTH-
3a1neit ¢ mpuMeHeHneM (HMOPMHOBOTO MM CUHTETHIC-
cKoTo Kies. OomoTHUTEIbHbIE MEpONPUSITUS, TaKue
KaK JIOMOAIBHBIN ApeHaxX, YCTaHOBKa Katetepa Doest
I HaKJIaIbIBaHME HAa30CETITaIbHOTO JIOCKYTa, He Tpebho-
BaJINCB.

BapuanT 2 — MeTom, KoTopsrit nipeamnonaraet POT]I
¢ MUHMMAaNbHBIM MOBpexaeHneM obiactu TMO, nipu
5TOM HCIOJB3YIOT CHEIUANIBHYI0 TEXHUKY YITWBAHUS
TMO B Bue «IITHYPKOB OOTMHOK» C ayTOXUPOM, TaKKe
M3BECTHYIO KakK “shoelace technique” [24].

[Tpu HebompIux gedexrax TMO (<5 MM) B 30HE Cy-
IpaceUIIPHOI 00J1aCcTH, TIe He 3aTParuBacTCs TypeIKoe
cemwto, MeTon shoelace ¢ HelmpepbIBHBIM YIIMBAHUEM ay-
TOXUpa (pHC. 2) MOXET OBITH UCITOJIb30BaH MTPAKTUIECKU
BO BCEX CIIydasiX, BKJIIOYast KpaHMO(MapHMHTUOMEI, CyIIpa-
CeJIIApHBIEe apaxHOMIAJIbHbBIC KUCTHl U KMCTH KapMaHa
PaTtke, pacmpocTpaHsiomuecss B CyIIpaceIapHyio 00-
JIacTh.

B Takux ciaydasix BBIIIONHSIOT PE3eKIMIO TYPEIIKOTO
celUTa M HEKOTOPHIX YIACTKOB IUIOIIAIKN KIMHOBUITHOM
KocTH. TakKe OCYIIECTBIISIIOT BCKPBITHE apaXHONIATbHOM

000JIOUKH, YTO TIPUBOIUT K IIMPOKOMY OTKPBITUIO ITH-
CTepH cyImpaceuisipHoit obnactu u tukBopee 111 crenenu
no kiaccudpukanum Esposito [25] mpu untaktHO#t TMO.
B manHOM KOHTEKCTe HEe TpeOyeTcsl MOMOTHUTEIbHAS
pesexunsa TMO, Tak Kak ee Kpast pacIioJIoKeHbI 0JIM3K0
IpyT K OPYTY, HO 3TOr0 HEAOCTATOYHO IJIsI IUIOTHOTO
VITUBAHUS.

BepxHuii MeXKaBepHO3HBINM CUHYC, HAXOASILIUACS
3a BBICTYIIOM TYPEIIKOTO CeIUIa, IIPH €ro pa3pe3e B IIPOoIIeC-
Ce OCYIIEeCTBIICHUS PacIIMPEeHHOTO TpaHCCHeHONTAIBHO-
ro IOCTYIa YacTO CTAHOBUTCSI MCTOYHUKOM BEHO3HOTO
KpoBoteueHus1. Merox koarynsguun TMO mig remocrasa
3 GeKTUBEH, OMHAKO MOXET IIPUBECTH K CMOPIIMBAHUIO
u yBenmueHUIo gedexkta TMO, yCoXKHSISI TTOCTIe YOO
PEKOHCTPYKIIMIO OCHOBaHMS yepera [2]. B Takmux curya-
USIX peKOMEHIYeTCsSI HAKJIaabIBaTh IBOMHOM Y3/I0BOM IIIOB
Ha BEpXHUIT MEXKaBEPHO3HBIN CUHYC JUISI TOCTHKCHMUS
afmeKBaTHOTO KOHTPOJIS KPOBOTCUSHMSI M CHIDKEHMST pUCKa
HEOXHMIAHHOTO WJIM OTJIIOKEHHOTO PEeIUANBHOTO KPOBO-
TeueHus (puc. 3).

Ilepen ymameHreM oOpa3oBaHMUSA B KaXKIOM ciydae
pazpe3 TMO MbI BHITIOJNHSUIM B hopMe obpaTHOoro T mim
JIMHEITHOTO, U4TO 00J1eT4ajo packpbeite KpaeB TMO u no-
caenmyroliee ymmBaHue. OMHAKO 3TO TIPUBOIMIIO K Orpa-
HUYCHMIO 0030pa mapaceIIpHBIX CTPYKTYp. st pacimm-
peHmus 0030pa HUTSIMH TPOIIWBaIM 00€ CTOPOHEI
paspe3anHoit TMO u ¢puUKCHpoOBaIM K BHEIITHE CTOPOHE
HO3IPH, YTOOBI PACIIIPHUTD OITEPAITMOHHOE T1071e (CM. pHC. 3).
DTa TpocTas TeXHWKa HAIOXEHUS HUTE OKa3bIBaeTCSI
KpaliHe TI0JIE3HOM B TaKWX CUTyaIusix [2].

IIpu coxpaHeHHBIX JIMCTKAX apaXHOMIAJIBHON 000-
JIOUKH 1IeJIeCO00pa3HO BBIIIOJHUTD YIITUBAaHHUE 3TOi 000-
JIOUKH JIJTT YMEHBIIICHUSI IIOTOKA JTMKBOpa. Jjis aToit menu
MPUMEHSIIOT IIIOBHBII MaTepua 6.0 — MOJIUIIPOIMIEH.

H1st ayTOoTpaHCIDIaHTAIIUK MCITONB3YIOT 2 HEOOIBIINX
Kycouka xxupa. OnrH 13 HUX UMeeT KPYTIyio (opMy, a BTO-
poit — boJiee JUIMHHYIO ¥ TOHKYI0. OOBIYHO 3TOT XUP OepyT
W3 a0IOMMHATBLHON TTOIKOXHOM KIIETIaTKH (pHC. 4).

TBepayio MO3roBYIO 000JIOUKY YIIIMBAIOT ITOIMITPOTIT -
JIEHOBBIM IIOBHBIM Martepuanom 6—0 (double-armed
Prolene 6—0 Ethicon, Johnson & Johnson, CIIIA). s
YIeP>KaHWS T UCITONB3YIOT U THIIA «AJUTUTaTOP»,
a It GUKcalny y3JI0B — JUIMHHYIO KIOPEeTKY (pHC. 5, a).
Wrny nepxar Kak KpPIOYOK, a 3aTeM IPOCTHIM TSIHYIINM
nBrkeHneM 3auerursiior TMO (puc. 5, 6).

IMopsimok ymmBaHWs OIMCAaH Ha TIpUMepe CIyJast yaa-
JIeHMs1 KpaHuodapUHIMOMBI y nanueHTa 51 roga (puc. 6).
Paspe3 TMO ObIT BBITIOJIHEH MO TUMNY obOpaTHoro T
(cM. puc. 6, d). Jlis yluMBaHust CHaYaIa MeXay 3a30paMu
TMO 6b11 HaNOXEH JIMHHBIA (hparMeHT XKMUPOBOI TKAHU,
M3BECTHBIN Kak inlay graft. 2Kup Obl1 ¢pMKcHpoOBaH B Ie-
penHeM Kpae nedekra TMO Ha planum sphenoidale ¢ vic-
TOJIb30BaHNEM TTOJIUIIPOITMICHOBOTO IITOBHOTO MaTepya-
J1a. 3aTeM TpaHCIUIaHTAT OBLT YIIUT IO 00EMM CTOPOHAM
TMO HemnpepbIBHO C 3aXBaTOM XUPOBOII TKAHU B 3UT3a-
roo6pas3Hoit (hopMe 1T TPOUHOM (PUKCALINH, aHAJIOTTIHO
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Puc. 1. PekoHcmpykuus mypeykozo cedna npu cmaHoapmHol mpaHccdeHoudaneHol Xupypauu: a—8 — npedonepayuoHHas MazHUMHO-Pe30HAHCHAS MoMo2pagdus nNayueH-
ma ¢ HegyHKUUOHUpYyrowel adeHomol 2unogu3a; 2 — meepdas Mo3zoeas obosouka (TMO) paspesara e dopme nepesepHymol bykae! Y: 0—u — ywusarue TMO (06bi4HO Mbl
cwusaem 3 moyku TMO e sude mpey20ibHUKA); H—U — nocse ywiueaHus TMO (cxemel); k — HaO HuUPoBoU MKAHbIO UKCUPYIOM CeNMAsTbHYI0 KOCMb, KPas Komopol aKKY-
PamHo «3auensisom» nod KocmHelii depekm cennsapHoli obracmu, ocywecmensiom 2epMemu3ayuI0 GUEPUHOBLIM U/IU CUHMeMUYECKUM K/ieeM; /1, M — NOC/Ie0nepayUoHHble
MO2HUMHO-Pe30HAHCHAS U KOMNbIOMePHAs MoMo2pagduu 20/108H020 Mo32a (cazummarbHelli cpes). Onyxonb ydaneHa momasnsHo. PeKOHCMPYKUUS OCHOBAHUS Yependa 8bl-
NOJIHEHA C H#UPOBOU MKAHbLIO U CeNMA/TbHLIMU KOCMSMU. }{enmble cmpesiKu — cenmasibHas KOCme, CUHSS CMpesika — #uposol mpaHcnaaHmam

Fig. 1. Reconstruction of the sella floor after standard transsphenoidal surgery: a—8 — preoperative magnetic resonance imaging in a patient with a nonfunctioning pituitary
adenoma; 2 — the dura opened in an inverted Y shape; d—u — dural suturing. We generally suture the three points of the dura in the shape of a triangle; sc—u — view after suturing
the dura (diagrams); k — septal bone is placed on the fat and the edges of which are carefully inserted under the bone defect of the sellar region and sprayed fibrin or synthetic
glue; n, M — post operation magnetic resonance imaging and computed tomography (sagittal projection). The tumor was totally removed. The skull base was reconstructed with
a fat graft and septal bone. Yellow arrow — septal bone. Blue arrow - fat graft
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Puc. 2. Ywusarue meepdoli Mo3zoeoli obonoyku no Memody shoelace technique
(«WHypKO8 BOMUHOK»)

Fig. 2. Suturing of the dura by the “shoelace technique”

TeXHUKE 3aBSI3BIBAHMUS ITHYPKOB OOTHMHOK (shoelace
technique), ¢ uaTepBasioMm 2—3 MM (cM. puc. 6, e—m).

IMocne 3akpwituss TMO Ha planum sphenoidale n Gyropke
ce/Jia BBITIOJTHUIIY 3aBSI3bIBAHUE y3J1a.

B 3aBepiiieHre MBI BBEIM KPYTbIil (DparMeHT XXUpo-
BOU TKaHW [JJIs1 3aMOJHEHUS MEPTBOTO MPOCTPAHCTBA
Ha MeCTe ynajJeHHOU omyxosu, a 3ateM ciuuau TMO
Ha JTHE CEJUTSIPHOI 00JIaCTH, 3aKPETINB €€ MPOYHBIM y3JIOM
(cM. puc. 6, H—m). Y3ell 3aBA3BIBAIOT CHAPYXXH OT HO3IPU
u crryckaioT K TMO KiopeTkoil, mociie 4ero 3aTsruBaioT
[22, 26].

Ha moBepxHocTs 3ammmToit TMO mo6aBistioT 1160 mo-
TOJTHUTEIBHBIN CII0M XUpa, TMO0 KOJTATeHOBYIO MAaTPULLY
(DuraGen, Integra LifeSciences, CIIIA) B KadecTBe BHEIII-
HETO TPAaHCIUIAHTaTa. 3aTeM OCYIIECTBIISIIOT KECTKYIO pe-
KOHCTPYKIMIO C MCIIOJIb30BAHUEM CENMTAIbHOUW KOCTHU
WJIM PAcCachlBaIOLIENCs OPraHMYECKON MIaCTUHBI HA OC-
HOBE TIOJIUMEPaA, TOJUIAKTU/IA U TIOJIUTIMKOIBHON KuC-
sothl LactoSorb (Zimmer Biomet), KoTopsie (puKCHpYIOT
oz Kpaii KocTHoro nedekTa (cM. puc. 6, y). [Tocne npo-
BEPKU OTCYTCTBUSI yTEUKU LIEPEOPOCTIMHAIBHOMN XUIKOCTH
(LICK) ¢ momotpio mpodsl BanbcanbBbl KOCTHOE OKHO
3aKPBIBAIOT CIM3UCTHIM JIOCKYTOM C(heHOMIATHHOM ma3y-
XM, €CJTU TaKoBast uMeeTcs (M. puc. 6, ¢b). Ha mocienHem
9Tare ne1aoT alMINKaIuio (GUOPUHOBBIM KJIeeM.

Puc. 3. HanoxceHue d8oliH020 y3/108020 Wea Ha 8ePXHUL MeXCKaBepHO3HbIU CuHyc (omMeyeH 38e3do4koll) O eeMocma3sa

Fig. 3. Double suturing on the superior intercavernous sinus (maked with star) for hemostasis

Puc. 4. Kosxcrbili paspe3 dns 3a60pa #uposoll mKaKu: a—8 — eC/iu He UCNosb3yemcs (hacyus, u3samue XUposoli MKaHU ocywecmensiom u3 eepxHeli yacmu nynka (Ha 1 cM
gbille) C pazpe3oM Koxcu 1 cM; 2 — 8ud HUPOBLIX MPAHCNAAHMAMO8: ANUHHBIL U Kpy2/bili

Fig. 4. Skin incision for harvesting fat tissue: a—e — when fascia is not used, we harvest fat graft from the upper part of the navel through a 1 cm skin incision; 2 — view of fat

grafts: long and round
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173 B cnaydyae HeoOXoaquMOCTH MIPU HATWYMK PELIUANBA
OMYXOJIU WJIU TIPEANoaracMoi MocCaeayolen 1y4yeBon
Tepanuu CeUISIPHON 00JacTh MO0 XMMUOTEPATTNU MBbI
YKJIaIbIBAEM CBEPXY HA30CENTAJIBHBIN JOCKYT. [Ipy aTOM

HE TIPUMEHSIETCST IIOMOATBHBIN TpeHaX.
- Bapuanr 3 — texnuka pexoHcTpykKuuu nipu POT]]

| % :‘* 3 ¥ HAIN4YnH cyliectBeHHoro aedekra Ha TMO. [Tpumensi-
| — eTCsI MeTonMKa HerpepbiBHOTO yimmBaHus TMO c mrepen-
: Helt dacimeit mpsMOil MBIIIIITHI XKUBOTA.
Puc. 5. Micmpymermel 0ns HasoxiceHus weos: a — 1 — wunysl muna «Anauzamop» DTOT ITOIX0M 3(1)(1)eKTI/IBeH JIUIS TAKUX CJIy4aeB, KaK Me-

npsmele (Gnuna 22 cM); 2 — KoMbyesast Kiopemia dnsi npomasikusarus ysna (nuna  yyHIMOMa OyropKa TypeLKOro ceyia (puc. 7, a—e), Xopaoma,
22 cM); 3 - dsycmopoHHsis woeHas uzna (double armed) 6-0 Prolene (Johnson & TUraHTCKAS AIEHOMA THTIO (1)1/13;1 M KD O (1) ap oMa, TIpo-
Johnson); 6 — wosHas uzna — ydepiusaemcs Wunyamu 8 sude KpoYka

) ) ) ) , pacraromas B TMO, KoTopyto HE0OXOIUMO Pe3eIIMpPOBATh.
Fig. 5. Suturing tools: a — 1 — alligator forceps, straight, length 22 cm; 2 - ring curette T™MO
for pushing the knot, length 22 cm; 3 — double armed 60 Prolene suture needle Ansa ymmnsanus C CYLIECTBEHHBIM 1e(HEKTOM
(Johnson & Johnson); 6 — the suturing needle is held by forceps in a hook-like fashion (25 MM) IPUMEHSIOT METO HENMPEPbIBHOTO YILUBAHUS

Puc. 6. Texnuka shoelace («3ass3vieaHue wHypKo8 60mMuHoK») 015 pacwupeHHol mpaHccgeHoudansHol Xupypauu npu MUHUMaLHoM degekme meepdoli Mo32osoli 06o-
noyku (TMO): a, 6 — npedonepayuoHHas MazHUMHO-pe3oHaHcHas momozpagpus (MPT): cynpacennspHas Macca, pacnpocmpaHsiiowasics 88epx, psdom c Hoxckol eunogusa;
8, 2 — NOC/1e pe3eKyuU KpaHUopapuHauoMsl S3HOOCKONUYECKUM PaCUWUPEeHHbIM MPaHCCheHoudanbHeIM docmynoM nocieonepayuoHHas MPT ¢ KOHMPACMHbIM ycuneHueM
deMoHcmpupyem momarneHoe yoaneHue obpasosarus; d — TMO paspe3saHa 8 hopme nepesepHymoli byksel T (0603Haqenus: T — onyxose (tumor), Pg — aunoghus (pituitary
gland)); e-m — npouecc pukcayuu xcuposozo ppazmenma 8 degpekm TMO e obnacmu planum sphenoidale dsycmoporHuM weom 6.0 (Prolene): HenpepeieHsiii wos Hakna-
deisaom nonepemerHo no oboum kpasm TMO, odHospemeHHo GuKcupys Hcuposoli mpaHcnaaHmam;

Fig. 6. The shoelace dural suturing technique for extended transsphenoidal surgery with a minimal dural defect: a, 6 — a preoperative magnetic resonance imaging (MRI)
demonstrated a suprasellar tumor expanding upward adjacent to the pituitary stalk; e, 2 — after resection of the craniopharyngioma by endoscopic extended transsphenoidal
approach: postoperative contrast-enhanced MRI showed complete resection of the craniopharyngioma; d — the dura opened in an inverted T shape (T - tumor, Pg - pituitary
gland); e-m - fixation of the fat graft in the dural defect in the area of the planum sphenoidale with a double-armed suture 6.0 (Prolene): the fat graft continuously sutured on
both sides of the dura;
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Puc. 6. OxonyaHue. H-p — nocne 3akpeimus TMO e planum sphenoidale u 6yzopka cedna 3ags3vigatom y3en; dpy20li KYcoK Huposoli mKaHu (okpyesoli hopMel) 8800SM
8 ce/uISpHylo 0bnacme (cmpesika), Haknadbieaom AonosHUMe TbHbIe Wbl Ha OHO MypeyKozo cedna, Npodoaxas npedsidyuwuli Wos, u myao 3a8s3618al0M y3es; ¢, m — 8ud
nocne ywusarus TMO; y — noc/ie 8bino/IHeHUS We08 HaK/adsiearom euje 00UH Xuposol mpaHcnaaHmam (unu KonnazeHoswll Mampukc Duragen (o6o3HaqeH 38e3004Kol))
3nudypanbHo u gukcupylom e2o0 ¢ noMowbio LactoSorb (0603Hayen 6yksol L) umu cenmanbHoli Kocmu; ¢ — KOCMHOE 0KHO 3aKPbLIBAIOM JIOCKYMOM cu3ucmod 060104KU
cpeHoudaneHol nasyxu (0603HayeH d8yMs 38e3004KAMU)

Fig. 6. The end. H—p - after closing the dura mater in the planum sphenoidale and tuberculum sellae, a knot is tied. Another rounded piece of fat tissue is inserted into the sellae
turcica (arrow), dura sutured at the bottom of the sellar region, and make a knot; ¢, m - view after suturing the dura; y — after suturing, another fat graft (or Duragen collagen
matrix (indicated by star)) is placed epidurally (onlay) and fixed with LactoSorb (indicated by L) or septal bone; ¢ — the bone window is closed with a pedicled sphenoid sinus
mucosal flap (indicated by two stars)

Puc. 7. [Tnacmuka meepdoli Mo32080l 0boroqku (TMO) ¢ gacyueli npu pacwiuperHold mpaHcceHoudanbHol Xupypauu co 3Ha4umernsHeiM depexkmom Ha TMO: a — nped-
0NEepayuoHHas MazHUMHo-pe3oHaHcHas momoepagus (MPT): MeHuHzauoma by20pka mypeykozo cedna; 6, 8 — nocsieonepayuoHHsle KoMnblomepHas momozpagus u MPT
€ KOHMPACMHbIM ycuneHueM 0eMOHCMPUPYIOM MomarbHoe yoaneHue MeHUHaUOMbI; 2 — Noc/le pesekyuu obpasosasncs bonbwol degpekm TMO, susyanusupyromes 8Hympu-
YepenHble cmpyKkmypsl: nepedHss M03208as apmepust (dse 38e3004Ku), xuasma (38e3doyka), npsamas ussununa (gyrus rectus) (GR); 0, e, u—n — ukcayus TMO dgycmopoH-
HUM weoM Ha eepxHeM yeny paspesa TMO (planum sphenoidale); %, 3, n-n, c-y — cwueaHue obeux cmopor TMO u ¢acyuu om planum sphenoidale do dHa cennspHoli 06-
niacmu (cmpeJika yKaseieaem Ha HanpassieHue wea); p, ¢ — nocse HanoxeHus wWeoe Ha nosepxHocms TMO noMewarom ewje 00UH HCUPOBOU MPAHCNAGHMAM U ukcupyrom
¢ nomowbto LactoSorb unu cenmansHol Kocmu

Fig. 7. Dural reconstruction with fascia for extended transsphenoidal surgery with a considerable dural defect: a — pre operation MRI demonstrates tuberculum sellae
meningioma; 6, 8 — post operation computed tomography and contrast-enhanced MRI demonstrated complete removal of the meningioma; 2 — after resection, a large dural
defect and intracranial structures are visualized: anterior cerebral artery (two stars), optic chiasm (star), gyrus rectus (GR); 9, e, u—n - fixation of the dura with a doublearmed suture
at the top end of the dural incision (planum sphenoidale); ¢, 3, 1-n, c—y — suturing both sides of the dura and fascia from the planum sphenoidale to the bottom of the sellar region
(the arrow indicates the direction of the suturing); p, ¢ — after suturing, another fat graft is placed on the surface of the dura and fixed with LactoSorb or septal bone
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Puc. 7. Okonuanue. x, 3, 1-n, c-y — cwusaHue obeux cmopoH TMO u ¢pacyuu om planum sphenoidale do 0Ha cennspHol obnacmu (cmpenka ykassleaem Ha HanpassieHue
wea); p, ¢ — nocse HanoxeHus weos Ha nosepxHocms TMO nomewaiom ewie 00UH H#upoeoll mpaxcnaaHmam u ukcupyrom ¢ nomowbto LactoSorb unu cenmaneHol Kocmu

Fig. 7. The end. 5, 3, n-n, c—y — suturing both sides of the dura and fascia from the planum sphenoidale to the bottom of the sellar region (the arrow indicates the direction
of the suturing); p, ¢ — after suturing, another fat graft is placed on the surface of the dura and fixed with LactoSorb or septal bone

¢ ucnoyib3oBaHMeM aciuu (amoHeBpo3a). B kauectse
TPAHCIUIAHTATa UCIIOIb3YIOT TEePeAHEe BIATAIUIIE TIPS~
MOTI MBIIIIIIBI XKWBOTA U XKMPOBYIO TKaHb Haj HUM. Ha mipa-
BOW HMXKHEW YaCTH XUBOTA JEJIAI0T pa3pes3 KOXU JJTMHOMN
4—5 cM. 3areM MPOBOIST MOCIOMHYIO TUCCEKIIMIO TTOM-
KOXHOTO CJIOST JUTSI OTAENeHUST (pacivy TIPSIMOI MBITITIIBI
KMBOTa Ha 2 cM (B 3aBUCHMOCTH OT pa3Mepa medeKkTa
TMO pasmep TpaHCILIaHTaTa AOJKEH OBITH OOJbIIE NIe-
(hexTa 1151 TOTHOTO MOKPHITHS).

dacuuio cHavaita GUKCUPYIOT Ha TiepeHeM Kpae J1y-
panbHOTO paspesa y planum sphenoidale v BBomsT B Cy0-
apaxHouaagbHoe mpocTpaHcTBo. [1epBoiit moB TMO BbI-
TOJIHSIOT aHAJIOTUYHO TexHuKe shoelace, ncmonb3ys
(hactuio BMecTo xxupoBoit Tkanu. 3atem TMO HernpepbIB-
HO YILIMBAIOT ¢ 00eUX CTOPOH U Ha JHE CEJUTIPHON 001acTh

JeIaloT IMPOYHBIN y3ell. ITocae 3Toro HaK/IagbIBaroOT XU
WUIM KOJIJIATGHOBYIO MAaTpPHILY, KOTOPYIO SITUAYPAIHHO
(GUKCHPYIOT ¢ CenTaabHON KOCTHIO WM C ITOMOIIBIO
LactoSorb mist xxecTkoit pekoHcTpykiuu. Ha Bepxymiky
HaHOCIT (DMOPUHOBBIN UM CUHTETUIECKUIT Kitel (puc. 7,
e—ah).

B cirygasx ynaneHUSI MEHUHTAOMBI PEKOMEHIYETCS
PeryIsIpHOE UCIOIb30BaHNE HA30CETITaIbHOTO JIOCKYTA,
a TIpM APYTUX MMATOJOTUSIX €ro IIpUMEeHEHNE MOXKET 3a-
BHCETh OT pa3Mepa IypajibHOTo AedeKTa M Bo3pacTa
MalUEeHTa, a TakKXe OT MPEACTOSAINIECH JIy4eBOU WU
XUMHAOTEpaNU. 3a UCKIIOYCHUEM CIIy4aeB OCIOXKHE-
HUI, JTIOMOAJTBHBII IpeHaX He UCIIOJIB3YIOT. DTOT METOI
TaKXe MOXXHO IIPUMEHSITh IIPH XOpAOMaxX cKaTa M XOH-
IpocapKoMax.
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Tabnuua 1. MHTpaonepaumMoHHas cycTeMa oLLeHKM yTedKm LiepebpocninHanbHoi xuaroc (LICHK) no Esposito [25]

Table 1. Esposito’s intraoperative grading system for CSF leak [25]

Crenenb Onpenenenne
0 OrcyrcTBue yreuku LICK
Absence of CSF
I MoxkHy1ast yreuka
Weeping leak
I YMmepeHHast yreuka
Moderate leak
3HauyuTeIbHAS yTeuKa
11T e
Significant leak

OneHKa HHTPAONIEPANIMOHHO JIAKBOPEH

OLIeHKY MHTPAOTIePALIMIOHHOM JIMKBOPEU OCYIIIECTBIISI-
JIN B COOTBETCTBUU ¢ Kiaccudukanmeit Esposito (Tadm. 1)
[25]. Bce manmeHThI, TIepeHecIIe BMEIIaTeIbCTBO MyTEM
POT/, nmenn 111 crenens MHTpaoIepaliiOHHON JIMKBOPEN
COTIJIaCHO MaHHOM KJIacCHU(PUKAIINH.

PE3YNbTATHI

Cpasy nocie mactuku TMO nepBUYHYO HHTPAOTIE-
PALIMOHHYIO OLIEHKY pe3yJbTaTOB MPOBOAWIN 11O METOAU-
Ke BanbcabBeI. DTO BKITIOYAIO IIPOBEPKY COCTOSITEIHHO-
CTY HAJIOKEHHBIX IITBOB Y HAJTMYHSI IIPU3HAKOB JINKBOPEU.
Cuuranm, 9TO yIIMBaHUE YCITEITHO, €CJIM He ObUIO 0OHAa-
PYXEHO YTeUKH JUKBOpa 1 nmpusHakoB [1CXK.

DHIOCKONMYEeCKasl 3HIOHA3aJbHAs TpaHCC(hEHOU-
JIajgbHasi XUpyprust Obuta mprMMeHeHa y 176 maumneHTos,
B TOM 4ucie y 141 mammeHTa — ¢ UCIIOJIb30BaHUEM CTaH-
JIAPTHOTO TpaHCC(HEHOMTATBHOTO JOCTYITa Uy 35 TTammneH-
TOB — C PacCIIMPEHHBIM JOCTYIIOM. Y 76 ITalimeHTOB OblIa
oOHapyXeHa MHTpaorepalnoOHHasT IMKBOPesl, KJTacCUm-
nupoBaHHag Kak I u I crerrens o Esposito [25]. Kiou-
HUKO-IeMoTrpadruiecKre XapaKTepUCTUKHN ITallMeHTOB
IIpeICTaBICHBI B TA0. 2.

IIpoctoe ymmBsanne TMO 65110 TpoBeneHo B 41 ciaydae,
MeTonoM shoelace — B 23 ciryyasix, a HeIpepbIBHOE YIIIMBA-
HHe ¢ ¢acumeit — B 12 caydasx. Kpome Toro, HazocenTaib-
HBII JIOCKYT OBLT MCITOJIB30BaH B 12 cirydasx (Ta6r. 3).

VY 3 (1,7 %) nalueHTOB B [TOC/IEONEPALIMIOHHOM IIEpU-
one ObUTa BEISIBIICHA Ha3aJbHAsI JJUKBOpEsI, YTO MOTPedo-
BaJIO MPOBEICHMS ITOBTOPHOI! OIIepalli M JOTIOTHUTETb-
HBIX Tpolenyp. B 1-m ciydyae coriracHoO craHmapTHOM
METOOUKE OLICHUJM YPOBEHBb JMKBOpeu Imo Esposito
(IT crenenp) Bo Bpemsi omepaiuu, 4yepe3 HeAelto Mocie
oIeparuy y maleHTa BO3HUKIIA JINKBopes. Bo 2-M ciydae
O0HAPYXWIN CYMPACEIUIIPHYIO apaXHOMIATBHYIO KUCTY:
Ha 3-ii IeHb TTOCjIe OoIepalli y TAalleHTa BO3HUKIIA Ha-
3aJIbHAsI JTUKBoOpesi. B 3-M ciayyae IuMKBOpesT pa3BUiIach
y mannreHTa ¢ MEHMHTHOMOM Oyropka TypelKOro ceiuia:
Ha 7-# IeHb TI0CjIe oNepallii Havyaauch IPU3HAKN HCTe-
YeHUS KUIKOCTH 13 Hoca. Bo Bcex 3 ciryyastx manmeHTaM
IIPOBEJIN PeoIIepalliy 1 TIOBTOPHYIO IUIACTHKY IedeKTa

TIpu npoGe Banscaibebi Hedext mnadparmbr
Her nukBopeu Hert nedekra
No CSF No defect
be3 siBHOTO NedexkTa

Without obvious defect

JIukBopest umeercst
CSF leak present

ABHBIN gedekT
Obvious defect

Bosbiioii nedekt
Large defect

Tabnuua 2. KnuHuko-geMorpadryeckas xapaKTepucTKa naumueHTos (n = 76)

Table 2. Demographic and clinical characteristics of patients (n =76)

Komuye-
XapakTepucTHKa CTBEHHBII
nokasarteJjib
CpenHuit Bo3pacT (I1amnasoH), JeT 56,7
Mean age (range), years 4-87)
ITon:
Sex:
MY>KCKOM 32
males
KEHCKUUN 44
females
CpenHni MHAEKC Macchl Teja (Auanas3oH), 23.1
P (15-33,1)
Mean body mass index (range), kg/m? ?
[Taronorus, n:
Pathology, n:
HedYHKIMOHMpYIoLIas aneHoMa Tunodusa 38
nonfunctioning pituitary adenoma
MpOJIAKTUHOMA 1
prolactinoma
(yHKIIMOHAJIBHO aKTUBHAs afieHoMa 4
runopusa
growth hormone — producing pituitary adenoma
KpaHuohapuHTuOMa 15
craniopharyngioma
MEHUHTHAOMA 11
meningioma
cyIpacesuIsIpHasl apaxHOUIaIbHAasT KUCTa 4
suprasellar arachnoid cyst
KucTa KapmaHa Patke 3

Rathke’s cleft cyst

TMO ¢ TOIIOTHUTETEHBIM YINMBAHNEM Y MHOTOCIOMHBIM
3akpeiTueM (Taba. 4). B pesymprate nmKBOpes ObLIa
YCIEITHO OCTAHOBJICHA Y BCeX 3 MAIIMEHTOB M BTOPUYHBIX
MHQEKIIMOHHBIX OCIOXHEHNH Y HUX He OBLIO.

OBCYXIEHME

B nocnenHee BpeMsi 9HIOCKOIMMYECKAsT SHIOHA3ATb-
Has TpaHCc(eHOMIaabHAs XUPYPIHS MOJydaeT pacIpo-
CcTpaHeHHUe Oaromapsi CBOe MUHMMAJIbHO MHBA3UBHO-
CTU U OOLLIMPHOMY 0030pYy ONepalMOHHOTO 1oJs. B cBoto
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Tabnuua 3. Pe3ynsTathl PeKOHCTPYKLMM TYPeLKOro ceana

Table 3. Results of sellar floor reconstruction

Number

of the patient, n IR

flap, n

Dural reconstruction variant

Folley
catheter, n

Pathology of CSF leak cases

CSF leak, n (%)

VYimBanue TMO
- 41 0
Dural suturing

Shoelace-meToxn 23 3
Shoelace technique

HenpepbIBHBINH 1IOB (haciiuu 12 9
Continuous fascia suturing

Hedyukmonupytoniasi azeHoMa

0 1(2,4) runodusa (n = 1)
Nonfunctioning pituitary adenoma (n = 1)
CynpacesuisipHast apaxHOUabHast
2 1(4,3) kucra (n=1)
Suprasellar arachnoid cyst (n = 1)
MenunHrnomMa 6yropka TypelKoro
cemta (n=1)
3 1(8,3) Tuberculum sellae meningioma
(n=1)

Ilpumenanue. O0biuHO Ml He UCNOAB308AMU AHOMOANbHBII OPEHANC, 8 IMOM UCCAC006AHUL Mbl NPUMEHUAU OPEHANC MOAbKO 6 2 cayuasx — uepe3 3 u 7 ouell

nocae onepayuu, K020a No KAUHUMECKUM CUMRIMOMAM U COOOPAdNCeHUAM nO003peanu ymeuky CHUHHOM032060u ycuokocmu. TMO — meepdas moseoeas

o6onouka; LIC2K — yepebpocnunanbras #cuodkocms.

Note. We did not frequently use a lumbar drain;, in this study, we applied a lumbar drain in two cases, 3 and 7 days after surgery, when clinical symptoms

and imaging suggested CSF leakage. CSF — cerebrospinal fluid.
|

Tabnuua 4. Cnyyan NMKBOpew Nocrie onepaumm
Table 4. The cases of CSF leakage after surgery

1% operati

Crenenn
Pathology YTeuKH Ha3zocenrans- JlioMOabHbBIH Method of reoperation
ICXK HBIii JJOCKYT JIpeHax

HedyHkunonupyomas JomoaxauteabHbli moB TMO, XkecTKast peKOH-
azieHoMa rumnodusa I TMpumensiu crpykuus (LactoSorb), bubpuHOBbI Kieit
Nonfunctioning pituitary Applied Additional dural suturing, rigid reconstruction
adenoma He npumensim (LactoSorb), fibrin glue
Not applied » .
Cynpace/ispHas TpuMers ,Z[OUHOJIHI/ITCJILHLII/I 1I0B TMO, dubprHOBBIIt
KJIeii, Ha30CeMNTalbHbII TOCKYT, KaTteTep Doest
apaxHoMJaJIbHas KUCTa 11 (IBaxKIbI) i . :
. . . Additional dural suturing, fibrin glue, nasoseptal flap,
Suprasellar arachnoid cyst Applied (twice)
Folley catheter
Menunrnoma I IMpumenssiu ~ He npumensuiu DuOPUHOBHIN KITei
Meningioma Applied Not applied Fibrin glue

Ilpumenanue. Bo écex cayuasx ymeuka uepeOpocnuHanbrol scudkocmu ovina ocmanosnena. LICXK — yepeGpocnunanvHas scuokocme.

Note. In all cases, the CSF leak was stopped. CSF — cerebrospinal fluid.

ouepenb, POT/I takke nmproOpes NIMPOKYIO TMOMYJIsIp-
HOCTb B TIOCJIEIHUE TO/IBI B CBS3U C BOBMOXHOCTBIO TIOJTY-
YEeHUSI TOCTYIa PAKTHUECKHU KO BCEM CPEAMHHBIM ITOpa-
XKEeHUSIM OCHOBaHUS uepera [27—30].

IMocneonepanonHast Ha3ajbHAsI JTUKBOPES MOXET
BBI3BATh CEPHE3HBIE OCIOXHEHUS, TaKNe KaK MEHWHTHT,
mHeBMoledanus u qaxe cmepts [31]. st mpenoTpaiiie-
HUSI TAKWX OCIOKHEHW I HEOOXOAMMa afieKBaTHasI PEKOH-
CTPYKIIMSI OCHOBAHUS Yepera.

E Esposito 1 ero Koiern mpeuioKuiIn Kiiaccupuka-
LIWI0 PEKOHCTPYKIIMU B 3aBUCHMOCTH OT UHTPaoTepalu-

oHHoI1 IukBopeu u aedekra TMO [25]. Ouu coobmmmm
00 yCTIETITHBIX PE3YJIbTaTax, OTMeUast MOCIEONePAIMOHHYIO
Ha3aJIbHYIO JIMKBOpPEIO b y 6,7 % nauueHToB. OqHaKo
aBTOPHI UCIOJb30BAIM TUTAHOBYIO CETKY JUJISI KECTKOM
pPeKOHCTPYKIMU. Takre MeTaTNIeCKIe MaTepUaTbl MOTYT
MPUBECTH K apTedhakTam BO BPEeMsI MTOCIEOTEePalMOHHOM
MarHUTHO-PE30HAHCHOW ToMOrpaduul WM 3aTPYIHUTH
TOCTIe YO0 JIyYEBYIO TEPATTHIO.

Merton ynnorHeHHO# nipoknanku Gasket seal mpen-
cTaBiisieT co0oit npocToit n 3¢ (GEeKTUBHBIN CITOCO0 pe-
KOHCTPYKIIAU TPU IHAOCKONMMUYECKON pacIIupeHHOU

TOM 27
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AnropuT™ peKoHCTPYKLMM OCHOBaHMSA Yepena nocsie 3HA0CKONMYECKOI 3H0Ha3ambHOI TpaHccheHoMaanbHO Xupypris /
Algorithm of skull base reconstruction after endoscopic endonasal transsphenoidal surgery

\/ \4
CraHAapTHbIN 3HAOHa3aNbHbIN TpaHccheHonAanbHbI focTyn / PacLumpeHHbIit 3HAOHa3aMbHbIA TpaHccheHoUAANbHBIA AocTyn /
Standard endonasal transsphenoidal access Extended endonasal transsphenoidal access
\ Y Y
CreneHb nkBopey no Esposito / KpaHuodaputruoma, MeHuHrnoma byropka Typeukoro ceana,
Cerebrospinal fluid leak grade per Esposito cynpacennspHble apaxHouaanbhble | | xopaoma, ruraHTckas ageHoMa runocdmsa,
KUCTbI, XOPAOMbI / KpaHuodapuHroMa, npopacraioLive
Craniopharyngioma, suprasellar B TBEP/YI0 MO3roBYI0 060MOUKY /
Y Y Y arachnoid cysts, chordomas Meningioma of the tubercle
Crenenb 0-1/ Grade 0-/ Crenenb Il / Grade I/ Crenews Il / Grade II/ of sella turcica, chordoma, giant pituitary
adenoma, craniopharyngioma growing
into the dura mater
\ 4
ApaxHoupanbHas nnacTuka® / | Crenenb nukBopew no Esposito / Cerebrospinal |
Arachnoidal reconstruction* g fluid leak grade per Esposito D
\
\J y v

YcTaHOBKa XXMPOBOT0 TPaHCMNaHTaTa/KonareHoBOMO MaTpuKkca / c 01 Grode 11
Installation of fat transplant/collagen matrix TeneHb rage

!

ApaxHoupanbHas nnactuka* / Arachnoidal reconstruction*

\

Oukcvpytowwme 2—3 LWBa Ha TBEPAYH MO3roBYH 060/104Ky /

2-3 fixing sutures on the dura mater *
[lecbekT TBEPAOI Mo3roBoi obonoyku / Dura mater defect
\/ i l
PeKoHCTpyKUys TypeLKoro ceaia (cenTasnbHas KocTb) /
Reconstruction of the sella turcica (septal bone) MarneHbkui (<5 MM) / BonbLuoit (=5 MM) / large
small (5 mm) (=5 mm)
Y Y Y Y Y
CrmsuncTbI NocKyT cdeHompanbHoM nasyxu* / Shoelace-ywumsanune ¢ xuposoro HenpepbiBHoe ylumBaHue ¢ dacument /
Mucosal flap of the sphenoid sinus* TpacnnaHTaTa/KonnareHoBOro MaTpukca / Continuous suturing with fascia
Shoelace suturing from fat transplant/
collagen matrix
Y
®unbpuHoBbIA/cUHTETUYECKMI Knel / Fibrin/synthetic glue y )
3nuaypanbHas Haknafika TpaHcnnaHTaTa (KUpoBoiA/KonnareHoBbIi) /
Epidural transplant (fat/collagen) cover
\
PeKoHCTpyKLuMs TypeLkoro cefna (cenTanbHas Koctb/LactoSorb) /
Sella turcica reconstruction (septal bone/LactoSorb)
CnuauncTblit NockyT ceHonpanbHol nasyxu* /
Mucosal flap of the sphenoid sinus*
\ 4
HasocenTanbHbiit nockyt** / Nasoseptal flap**
*Mpu Hanuumm BoaMoxkHocT / “If possible \
K%k 1 1 k%) 7
Mpun peonepauwsix 1 NpejnonaraeMoit ny4esoit Tepanuu [ **For repeat surgeries OWBPUHOBLIA/CHHTETWIeCKwI Kneil | Fibrin/synthetic glue

and probable radiation therapy

Puc. 8. Anzopumm pekoHcmpyKyuu ocHo8aHUS Yepena
Fig. 8. Algorithm of skull base reconstruction
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TpaHccheHouaanbHoi xupyprun. V. Garcia-Navarro 1 coaBT.
COOOIIWIM, YTO YaCTOTa MOCAEONEPALIMOHHON Ha3aIbHOMI
JIMKBOpEU B MX paboTe cocTaBuia 5,2 %, ogHaKO BO BCeX
cJTy4yasix OHM UCITOJIb30BaIM Ha30CEITalbHbIN JTOCKYT [17].

B naHHOI1 paboTe Mbl MpeacTaBUIM METO/, BHIMIOJIHE-
HUs HelpepbIlBHOTO mrBa TMO 1151 pacImmpeHHOM SHI0-
CKONIMYECKOMN TpaHCCHEHOMITATBHON XUPYPTUU. DTOT
MeTOoJI 00J1alaeT HECKOJIbKMMU MPEUMYILIECTBAMU:

* HENpEePbIBHBIN LIIOB MOXET 00€CIIeurBaTh paABHOMEP-
HOe HaTsDKeHUe dhaciuy min kupa. [1ocKoIbKy, Kak
CUUTAIOT, JIMKBOPES MPOUCXOIUT B YSI3BUMBIX TOUKAX
pekoHcTpyKumu TMO, HempepbIBHBIN IIIOB MOXKET
MPEeNOTBPATUTD YTEUKY, YMEHbIIAsI KOJTUYECTBO TAKUX
YSI3BUMBIX TOYEK;

* YMEHbIIIEHWE KOJIMYECTBA Y3JIOB — €1l OJHO MPEUMy-
1LIECTBO HEMPEPBIBHOTO 111Ba. JIJis €ro BBIMOJHEHUS
TpebyeTcsl Bcero 2 y3ia, B TO BpeMsl KaK CO3IaHHe
MHOXEeCTBA Y3JI0B B C(peHOMTAIBHO ITa3yxe SIBJIIeTCS
CJIOXHOI M BpeMsi3aTpaTHOI 3amaueii. bosiee Toro,
YMEHbIIEHNE KOJIMYECTBA Y3JI0B MOXET CHU3UTh PUCK
MOBPEXAECHUS CAM3UCTON 000JI0UKM HOCA TIPU BBEIE-
HUM UHCTPYMEHTOB, UTO SIBJISIETCS] OMHOM U3 MPUYXH
YXyALIEeHWs 0OOHSIHUS MOCJIE ONEPALIUN;

* Oyarogapsi NpaBUJIbHOMY HAJOXEHUIO IIIBOB MOXHO
n30exxaThb HEOOXOAMMOCTU UCITOIb30BAHUS JOTIOTHU-
TeJIbHbIX METOJIOB, TAKMX KaK HA30CENTaTbHbII JOCKYT
WY JTIOMOATBbHBIN IpeHaX.

HazocenTtanbHblii TOCKYT SIBISIETCS HAIEXKHBIM METOIOM
MPeAOTBpALLIEHMS TOCAEONePalIMOHHON Ha3aJIbHOM JIMKBO-
pewn [32], omHaKO MHOTIA OH MOXKET HETAaTUBHO CKA3bIBATHCS
Ha OOOHSITENIbHON (DYHKIUMM U yXyIdIIaTh Ka4eCTBO XXU3HU
[33]. XOT$I B HEKOTOPBIX CIIy4Yastx 3TOT METOA, HEOOXOIMUM, MBI
CUYUTAEM, UTO JIJIS1 CITy4aeB C HEBHAYUTEIbHBIMU TypaTIbHBIMU
nedeKTaMu BO3MOXKHbBI aTbTepHATUBHbBIE MTOIXO/IbI.

JIromGanpHEI ApeHaX 3(DHOEKTUBHO CHUXKACT IYJIhb-
canmio LICXK, KoTopast sSIBASIETCS OMHOM M3 OCHOBHBIX
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Knaccudukaums HecTabunbHbIX OFHECTPESbHbIX
PaHEHNN NO3BOHOYHMKA: NPOMEXYTOUHbIE UTOTU
2-T0 3Tana uccnenoBaHNA

KoHTaKThI: B.A. Manykosckuii'=3, A.0. Kenmn" 2, M.H. Kpasuos“, .. AutoHos™Z, [.E. Ymytun?, B.W. baganos®,
Bragnmmp C.B. Konecog’, U.B. bacaHkuH®, 10.B. CtpyHuHa’

Anatonbesuny

MaHyKoBCKMiA 'Or6Y «HayuoransHeii MeduyuHcKuil tccredosamestsCKull UeHmp 8bICOKUX MEOUUUHCKUX MexHo/02ull —
mmamanv@mail.ru UernmpansHeiti 8oerHbIl KAuHUYecKul 20cnumarte um. A.A. Buwrescro2o» Muroboporel Poccuu; Poccus,

143420 Mockosckas 06s1., KpacHozopck, n. Hogeid, 1;

Kachedpa HepeHbIXx bonesHel u Helpoxupypeuu uM. K0.C. MapmeiHosa ®TAQY BO «Pocculickul yHugepcumem dpyxcbol
Hapooos um. [Tampuca Jlymymbui»; Poccus, 117198 Mockea, yn. Muknyxo-Maknas, 6;

Skaghedpa xupypauu HeomioxcHbIx cocmosHul e gunuane @r6BOY BO «BoeHHo-mMeduyuHcKas akademust

um. C.M. Kuposa» Murobopors! Poccuu (2. Mockea); Poccus, 107392 Mockaa, yn. Manas Yeprusosckas, 7;

‘@rbBOY BO «BoerHo-MeduyuHckas akademus uM. C.M. Kuposa» MuHobopors! Poccuu; Poccus,

194044 Carkm-Ilemepbype, yn. Akademuka Jlebedesa, 6;

5CI16 T'BY «Hay4Ho-uccnedosamesbekuli uHecmumym ckopol nomowiu um. M.U. [Ixcarenudse» MuHsdpasa Poccuu;
Poccus, 192242 Cankm-lemepbype, yn. bydanewmckas, 3, aum. A;

$Orb0Y BO «Cesepo-3anadHbili 20cydapcmaenHsili MeduyuHcKul yHusepcumem umM. .M. Meururosa» Mur3zdpasa
Poccuu; Poccus, 191015 Carkm-llemepbype, yn. KupouHas, 41;

'OrbY «HayuoHaneHsIl MeduyuHckul uccrnedosamensckul yeHmp uM. H.H. lpuopoea» Muxzdpasa Poccuu; Poccus,
127299 Mocksa, yn. lpuoposa, 10;

8IbY3 «HayuHo-uccnedosamenscekull uHemumym — Kpaesast kauHudeckas bonsHuya N 1 um. npog. C.B. Ouanosckozo»
Mur3dpasa KpacHodapckozo kpas; Poccus, 350086 Kpacrodap, yn. 1 Mas, 167;

QIAY «HayuoHaneHsIl MeduyuHckul uccnedosamestsckull yeHmp Helpoxupypauu uM. axkad. H.H. bypoeHko»
Mutsdpasa Poccuu; Poccus, 125047, yn. 4-51 Teepckas-Amckas, 16

BeepeHue. OrHecTpenbHble paHeHus — Hanbonee YacTbiid BUf, MOBPEXAEHWA NO3BOHOYHMKA 1 CIMHHOTO MO3ra B MecTax BefeHWs 60eBblX
[LencTBuin. B psfie cnyyaes paHeHWe NO3BOHOUHMKA NPUBOAMT K HECTaBULHOCTM NO3BOHOYHO-[BUIaTeNbHOro CerMeHTa. PaspaboTaH npoTokon
OLLEHKM HECTabMIbHBIX OrHECTPENbHBIX PaHEHWUIA IPYAHOTO U NOSICHAYHOIO OTAEN0B NO3BOHOYHMKA.

Llenb paboTbl — aHanM3 MeX3KCMEPTHOO COrTacust B OLIEHKE 3HAUMMOCTV NepesioMa KOHKPETHOW aHaTOMUMYECKOM CTPYKTYPbI NO3BOHKA W BIN-
SHWA JaHHOrO NOBPEXEHNA Ha HE0DXOAMMOCTb BbINOHEHWS CTabUNM3MPYIOLLIETO BMELLATENbCTBA.

Matepuanbl 1 MeTofbl. BeinonHeHa oueHka 30 aHOHUMMU3MPOBAHHBIX KIIMHUKO-PEHTIEHONOrMYEeCKIMX ciyyaeB 15 xupypramu. Kaxabiin xvpypr
M0 AaHHBIM KOMMbIoTEPHOM ToMorpadum 3anonHnn 30 onpocHMKOB. 115 onpefeneHus CTeneHy Cornacus MeXay X1pypramu B TOUKax 3peHus
Ha CTabUbHOCTb 1 BKMaZ B AeCTabunm3aLmio Kax 4o aHaTOMUYECKON CTPYKTYphI Mcnonb3oBanu koadduumeHT kappa Maitta (k).
Pe3ynbTatbl. XopoLUMI1 ypOBEHb MEX3KCMEPTHOr0 COracys NPOAEMOHCTPMPOBAH B 06HapYXeHUM XMpypraMy MOBPEXAEHS 33AHEr0 KOCTHO-
CBA30YHOro KoMnnekca (k = 0,854), oueHKe ero 3HaummMocTm (k = 0,56), 0bHapy»eHMM Nepenoma nonepeyHbix oTpocTkos (K = 0,664), oyrootpocT-
yaTblx cycTaBoB (K = 0,521), kopHsa ayrv (k = 0,717) v ero 3HaummMocTvt (k = 0,4), Tena no3soHKa (k = 0,655). Bce xvpypru onpeaenunm nepenom
2 KopHel Jyr KaK abcontoTHO HecTabumbHBIN. Takke XOpoLLMIA YpoBeHb COrnacus MPOAEMOHCTPUPOBaH B 0DLLE OLEHKe NepenoMa: HecTa-
BrnbHbIA nepenoM — k = 0,41; cTabunbHbIf — K = 0,55; Ho 1ns NOrpaHMYHbIX NEpenoMoB YpPOBEHb 0Ka3ancs HU3KUM — k = 0,16; ypoBeHb corna-
COBAHHOCTU B BOMpOCax HempuMeHUMocTW Knaccudukaumm McCormack coctasun 0,406.

3akntoyerue. MonyyeH BBICOKUIA YPOBEHb MEMIKCMEPTHOMO COMMacus B YCTAHOBNEHWUM (aKTa NOBPEXAEHUs NPEANOXEHHbIX B OMPOCHWKE
CTPYKTYP, 4TO [IEMOHCTPUPYET NPaBUIbHOCTb MAEHTUDMKALMM KOCTHBIX 31EMEHTOB, KOTOPbIE OKa3blBAOT BAMSHME Ha Pa3BUTME HECTabWNbHO-
cT. MpeaBapuTeNbHas OLEHKa Pe3ysbTaToB He NO3BOASET CYAUTb O [JOCTOBEPHOM COMTIAaCHM B OLIEHKE 3HAYMMOCTV MOBPEK/IEHUI 3THX CTPYK-
Typ. YCTaHOB/IEHO KPUTUYECKOE BIIMSIHUE [1BYCTOPOHHErO NepesiomMa AyrooTpOCTHaTLIX CYCTABOB MM KOPHEN AT, TPEDYIOLLEro CTabunmampytoLLero
BMeLLaTenbeTBa. [lanbHeliuas paboTa HanpasieHa Ha OKOHYaTeNbHbIM aHaNM3 MEX3KCMNEPTHOO M BHYTPMIKCNepTHoro cornacus. 1o pesynb-
TataM 06paboTKK 0TBETOB 3KCNepToB byAeT paspabotaHa KnaccMdUKaLMs OLEHKM NepPBUYHON HECTabMABHOCTY MO3BOHOYHIKA NPY OrHECTPESb-
HbIX PaHEHWAX PYAHOIO 1 NOSICHUYHOTO OTAEN0B, a TaKKe NPOBefeHa OLEHKA KIMHUYECKWX CUTYaLMiA XMpypraM1-3KCrepTaMu C Nocneaytwmm
CTaTUCTUYECKWM aHanM30M ANS MOBbILIEHUS HAAEXHOCTW 1 BOCMPOM3BOAMMOCTY HOBOW K1aCCU(MUKALMOHHON CUCTEMBI.
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Background. Gunshot wounds are the most common type of spinal cord and spinal cord injury in battlefields. In some cases, spinal cord injury
leads to instability in the spinal motion segment. A protocol for scoring tactical classification of unstable gunshot wounds of the thoracolumbar
spine was developed.

Aim. To analyze the interexpert agreement in assessing the “significance” of a fracture of a specific anatomical structure and deciding
on the influence of this injury on the necessity to perform stabilizing intervention.

Materials and methods. An evaluation of 30 anonymized clinical and radiological cases by 15 surgeons was performed. Each surgeon completed
30 questionnaires based on the computed tomography images. A kappa (k) coefficient was used to determine the degree of agreement between
surgeons in the points of view on the stability and contribution to destabilization of each anatomic structure.

Results. A good level of inter-expert agreement was demonstrated in surgeons’ detection of posterior osseous-ligamentous complex injury
(k = 0.854), assessment of its significance (k = 0.56), detection of transverse processes fracture (k = 0.664), arch joints (k = 0.521), arch root
(k =0.717) and its significance (k = 0.4), and vertebral body (k = 0.655). All surgeons found that fracture of two arch roots resulted in absolute
fracture instability. A good level of agreement was also demonstrated in the overall assessment of the fracture: unstable fracture, k = 0.41; stable
fracture, k = 0.55; the level of agreement on the applicability of the McCormack classification was 0.406.

Conclusion. High level of inter-expert concordance on the fact of injury of the structures proposed in the questionnaire was obtained which
demonstrates accuracy of identification of skeletal elements affecting development of instability. Preliminary evaluation of the results does not
allow to make judgement on certain concordance in assessment of significance of injuries of these structures. Critical impact of bilateral fractures
of the articular processes or pedicles of the vertebral arch requiring stabilizing intervention was established. The aim of further studies is final
analysis of inter-expert and intra-expert concordance. Based on the analysis of the experts’ answers, classification of primary spinal instability
in thoracic and lumbar gunshot wounds will be developed. Additionally, evaluation of clinical situations by expert surgeons with subsequent
statistical analysis will be performed to improve reliability and reproducibility of the new classification system.

Keywords: combat spinal injury, classification of missile injuries of the spine, classification of missile injuries of the spine, combat spinal cord
injury, treatment of combat spinal injury, combat injury, gunshot wound of the spine

For citation: Manukovsky V.A., Kelin A.Q., Kravtsov M.N. et al. Classification of unstable spinal gunshot wounds: interim results of the 2 phase
of the study. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(3):46-57.
DOI: https://doi.org/10.63769/1683-3295-2025-27-3-46-57
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BBEJEHWE

Pa3BuTiie BOGHHBIX TEXHOJIOTHI BEACT K U3MEHEHUIO
XapakTepa MoJiydaeMBIX BO BpeMsl OOEBBIX IEeMCTBUI T10-
BpexxaeHuii. B XX u XXI BB. 0co0y10 pojib UTPAIOT OTHE-
crpenbHble paHeHus [1]. [103BOHOYHO-CIMHHOMO3TOBast
TpaBMa SIBJISICTCSI OTHUM M3 HamboJiee TSLKEJBIX BUIOB
MMOBpeXIeHNIA. B 60€BBIX YCIIOBUSIX OHA BCTPEYAETCsI C Ya-
croroit ot 1 1o 7,4 % ciyyaeB paHEeHUIl B pa3HbIX KOH-
¢mkTax, omHAKO HauMHAas co BTOpoit MUpOBOIT BOMHEI
JTOJIST CIIMHAJIBHO TpaBMBI YBEIMIMIIACh B OOIIEH CTPyK-
Type paHeHuit [2]. [To maHHBIM ayTOIICUIT MOTUOIINX
BoeHHocyxammx CIIA npu onepatuu B Mpake un Adra-
Huctade (¢ oktsa6ps 2001 . mo geka6bpn 2009 r.), orHe-
CTpe/ibHBIE paHeHus: coctaBuin 36,7 % Bcex moBpexie-
HUI TT0O3BOHOYHMKA W CITMHHOTO MOo3Ta [3].

Ecau mist 3aKpBITOM TpaBMBI ITO3BOHOYHMKA (MUPHO-
ro BpeMeHM) pa3paboTaHBl KiIacCHU(MUKAIIMU C BRICOKOM
JTOKa3aTeIbHON HaIeKHOCTBIO M BOCIIPOM3BOINMOCTHIO
(Accommanmeii ocreocuHTe3a (AOSpine Thoracolumbar
Spine Injury Classification System) [4], IpyrToit mo uzyde-
HUIO TpaBMBI 03BOHOYHUKA (Spine Trauma Study Group)
(Thoracolumbar Injury Classification and Severity Score,
TLICS) [5], xadenpoit BoeHHO-I10JIeBOii Xxupypruu BMA
uM. Kuposa [6]), To 1ist OrHEeCTpeIbHbBIX PAHEHUI IT03BO-
HOYHMKa cymecTByioT Kinaccudukamms H.C. KocuHckoii
[7], onrchIBaroIIIas TOIHLKO OTHOIICHHE ITPOXOISIIIETO pa-
HSIIETO CHapsIa K ITO3BOHOYHOMY KaHaiy, M KiacCuhpm-
Kausa BoeHHO-MeIWIIMHCKOM akageMuy UM. [forpxaHe
(Typumst) (Gulhane Military Medical Academy Spinal Mis-
sile Injury classification, GATA-SMI) [8], 6azupyromascs
Ha TPAeKTOPUU MOJIETA PAHSIIETO CHAPSAAA, HATUYUU MO-
BpEXXICHUS TBEPIO MO3TOBOI O00JIOUKH.

OcobeHHO aKTyaJIbHOM MpobJieMoit B 061aCTU OTHE-
CTPEJILHBIX PAaHEHUI ITO3BOHOYHMKA M CIIMHHOTO MO3Ta
SIBJIIETCS OTIpeNie/ieHNe CTaOMIBHOCTH TTepeioma. Pa3pa-
00TaH MIPOTOKOJI OATBHOM OLIEHKN HECTaOMIbHBIX OTHE-
CTPEIBbHBIX PAaHEHUN TPYIOIIOSICHUIHOTO OTIesa IO3BO-
HOYHMKa [9].

Ileab uccaenoBannss — aHAIN3 MEXIKCIIEPTHOIO CO-
IJIaCHs B OLICHKE 3HAYMMOCTH TTepesioMa KOHKPETHOM aHa-
TOMHMYECKOI CTPYKTYPHI ITO3BOHKA M BIMSHUS JaHHOTO
ITOBPEXICHNS Ha HEOOXOIMMOCTD BHITIOTHEHMS CTAOMIIH-
3UPYIOIIETO BMEIIATEIHCTBA.

MATEPWAJTbl U METOLb
Ha 1-m srane uccnegosanus Ha 6aze HMUILL BMT
M. A.A. BUllIHeBCKOTo mpoaHaJIu3upOBaHbl Pe3yabTaThl
JieueHUs 84 paHeHBIX, Y KOTOPHIX BBISIBIIEHBI OTHECTPETh-
Hble TIepenoMbl 100 TpyIHBIX W/MIW TMOSICHUYHBIX I10-
3BOHKOB.
Kputepun BKIIroYeHUS B UCCeA0OBaHNE:
* MYXCKOM ITOJI;
Bo3pacT >18 neT;
* MOJIy4YeHUE paHEHUS B 30He OOEBBIX ACUCTBUIA;
* IIPM3HAKU OTHECTPEIHLHOTO paHEHUSI TPYIHOTO 1/ WIN
MOSICHUYHOTO OTJIEeJIOB I03BOHOYHMKA [—IV Tumon

o H.C. KocuHcKoili 110 JTaHHBIM KOMITBIOTEPHOI TO-

Morpacduu (KT);

Kpurepun nckirodeHus:

* TICPBUYHBIN ¥ BTOPUYHBIN OCTEOIIOPO3;

* HaJM4YMe BPOXICHHBIX M paHee IMPUOOPETEeHHBIX JIe-
dopmalinii rpyaTHOTO U IMTOSCHUYHOTO OTAEJIOB IT03BO-
HOYHMKA (KN(POCKOINO3, CIIOHIIOINCTE3 U TIP. );

+ Haqmune KT-mmpu3HakoB paHee MepeHECeHHBIX Je-
KOMITPECCUBHO-CTAOMIM3NPYIOIINX OTIepallvii Ha I10-
3BOHOYHMKE (B IIOPAXXEHHOM OTIEIE);

* HaJgu4yre 3a00JIeBaHMI TO3BOHOYHMKA, BIIMSIOIINX
Ha TaKTUKY JICUCHUS: aHKWIO3UPYIOIINI CITOHIJINT,
THOMHO-BOCTIAJINTEIbHBIC TIPOIIECCHI (CITOHIMIINT, IVIC-
IIUT), HOBOOOPa30BaHMSI TO3BOHOYHMKA.

IIpu nocrynmnennu B HMULL BMT um. A.A. Buiixes-
CKOTO BCeM paHEHBIM B IIPUEMHOM OTHCIICHUH OBUIH BbI-
nosHeHb! KT Bcero tena (rman-KT), 3a6o0p KkpoBu Ha 00-
IIEKIMHNIECKOE UCCIeIOBaHIE, OCMOTP CIICHIMAINCTaMU
Y3KOTO0 ITpoduIs.

OpraHn3oBaH OIPOC XUPYProB-3KCIIEPTOB METOIOM
Delphi, B pe3yabrare KOTOPOTO COBMECTHO OIIPEIEIICH PSIIT
aHATOMMYECKUX CTPYKTYP, TTOBPEXICHNE KOTOPHIX ITOTCH-
IIAJTEHO MOXET BIMSITh Ha CTAOMIIBHOCTD B ITIO3BOHOYHO-
nBurareabHOM cermeHTe [10]:

* TIepeJIoM Tejia IIO3BOHKA 0e3 ITOBPEXICHHSI/C TIOBPEX-
IIEHUEM OIHOI 3aMBIKATeIbHON TIJIACTUHKU, JbIpYa-
THIH TIepesioM. [lom aeIpYaThIM IIepeIOMOM ITOHMMATTH
MMOBPEXICHNE Tejla ITO3BOHKA, HE 3aTparmBarollce
3aMBIKATEeIbHBIX TUTACTUHOK, MEKITO3BOHKOBBIX IHC-
KOB, CTPYKTYp 3aIHETO OITOPHOIrO KOMILIeKca. Pac-
CMaTpHBaJIM KaK BApMaHTHI CJICTIBIX paHeHUI ¢ HaJIU-
YpeM paHSIIeT0 CHapsiga B Teje IO3BOHKA, TakK
¥ CKBO3HBIX PaHCHUIA,

* pa3pyllecHHME Tella II03BOHKA WM TIepeioM Tella T0-
3BOHKA C TTIOBPEXICHNEM 00X 3aMbIKATEIbHBIX T1JIa-
CTUHOK;

* TIOBpEXIeHMEe KOPHS IyTY CIIpaBa W/ WIN CJIeBa;

* TIOBpPEXIEHNE IYrOOTPOCTUYATHIX CYCTaBOB CIIpaBa
W/WJIN CJICBA;

* TIOBPEXICHNUE 3aHETO KOCTHO-CBSI309YHOTO OITOPHOTO
KOMIDIEKCa, KOTOPBIN BKITIOYAET OCTUCTHIN OTPOCTOK,
MEXOCTHUCTYIO M HAIOCTUCTYIO CBSI3KH;

* OOIIMpPHOE pa3pylIcHNE aKTUBHOTO CTAaOMIU3UPY-
FOIIIETO KOMIUTeKCa (MBIIIIIEI CITUHEI);

* TIOBPEXKIEHUE IPYTUX CTPYKTYP (IYKKHU, ITIOTIEPEIHO-
TO OTPOCTKA);

* TIOBPEXKIECHNE CMEXKHBIX TIO3BOHKOB.

[IpoBeneH aHaNN3 HAIMYXS W BRIPAXKEHHOCTH YIJIOBOM
necopMaimy, (pakTa CMEIICHUS TIO3BOHKA, KOJIMIECTBA I10-
BpEXIEHHBIX OMOPHBIX KOJIOHH 110 F. Denis [11, 12]. BrI-
noaHeHa orleHKa JaHHbIX KT Beex paHeHBIX 110 KPUTEPHUSIM
knaccupukani. OcoOeHHOCTHIO OTHECTPEIIBHBIX IIePEIIO-
MOB SIBIJIOCH OTCYTCTBHE B HAIIIMX HAOIIOMEHMSIX KU(OTH -
yecKou medopMamuu, 9YTo 0OYCIOBJICHO IPSIMBIM, a HE
OIOCPEIOBAaHHBIM (KOMITPECCHOHHBIM, TACTPAKIIMOHHBIM)
MEXaHM3MOM ITOBpeXIeHMSA. B ciiygae BO3SHMKHOBEHMUS
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TPEXKOJIOHHBIX TIOBPEXICHUI He BceTma HaOI0maIach
TPAHCIISIIINS TTO3BOHKOB. XMPYpIrdecKass KOppeKIIvs ObuTa
BBITIOJTHEHA 32 CUET MCITOIB30BAaHUS TPAHCTICTUKY/ISIPHBIX
CHCTEM ¥ KOMOMHAIIMY TOCTYTIOB.

ITo pesynsratam 1-ro 3Tamma mcciiemoBaHUsS HAMM pa3-
paboTaH OIPOCHMK I OIIEHKM MHEHMIT SKCIIEPTOB 00
OTHOCHUTEIBbHON 3HAYMMOCTH BBISIBJICHHBIX ITOBPEXKIC-
HMI1, KOTOPBIE BKITIOUAIOT PEHTTEHOJIOTMYECKIE TTPU3HAKI
(cMm. [Mpunoxkenue). Ecam moBpeXXaeHe CTpyKTYphI He BITH-
sIeT Ha pa3BUTHE HECTAOMIBHOCTH, TO TIPUCBANBACTCST OLICH-
Ka () 0aJI0B, eCII OKA3hIBACT BIISTHUE Ha HECTAOMIBHOCTD —
1 ©at, ecm MIPUBOIUT K HECTAOMILHOCTH — 2 OajuIa.

Ha 2-M aTare uccnenoBaHus 15 Xupypros 3amOTHWIN
OIPOCHUKMU.

CraTuCTUYECKUI aHaINU3 TaHHBIX IIPOBEIEH C TIOMO-
IIBIO SI3bIKAa CTATUCTUIECKOTO TIPOTPaMMHUPOBAHUS U CPE-
a6l R (Bepcust 4.3.1) B IDE RStudio (Bepcus 2023.09.0).
YpoBeHB COTIacHsl MEXIy SKCIIEpTaMH B TOYKAX 3PCHMUS
Ha CTaOMJIBPHOCTh/HECTAOMIBHOCTD KaXXIO aHATOMIYE-
CKOIf CTPYKTYPHI OLIEHUBAJIM C UCITOIB30BaHNEeM KO3 hm-
meHTa kappa Jlaiita (k). 3HaueHnst koadpurmenra k <0,4
paccMaTpHUBaIM KaK HU3KUI ypoBeHb cornacus, 0,4—0,75 —
Xopotuii, 20,76 — OTIIMYHBIIA YPOBEHD COIJIACHSI.

Russian Journal of Neurosurgery

PE3YJIbTATHI

B tabn. 1 mpencraBieHbl JaHHBIE O paclpeaeieHUun
aHam3upyeMbIx cirydaeB (100 T03BOHKOB y 84 TTallMeHTOB)
TT0 TIOBPEKICHHBIM aHATOMMYECKIM CTPYKTYpaM U 4acTo-
Te TIPUHSATHUS pelIeHUs O CTaOMIU3UPYIOIICH oIepalny
Ha IT03BOHOYHUKE.

Ha 2-m sTame mcciemoBaHMSI BBHIITOJHEHA OIIEHKA
YPOBHSI MEXK3KCITEPTHOTO COTIACHS Cpenr 15 CITMHATBHBIX
XUPYPTOB U3 4 CIeIINAIM3NPOBAHHBIX BEPTEOPOIOTNIEC-
KUX OTAEJICHUI IO BOIIPOCaM ITOBPEXKICHUSI aHATOMMIYIE-
CKHX CTPYKTYp ITO3BOHKOB M UX 3HAYUMMOCTHU B pa3BUTHU
HecTaOMIbHOCTU B 30 aHOHUMU3UPOBAHHBIX KJIMHUYEC-
cKuX cirydasx (rpeactasieHbl nanabsie KT B mudpoBoM
BHUIIC M pe3yIbTaThl HEBPOJIOTUUECKOTO OOCICIOBAHMS)
(tadm. 2, 3). [IpomeMOHCTpUPOBAH XOPOIINil YPOBEHB CO-
IJIacus B yCTAaHOBJIEHHMHU (paKTa HAIMYUSI TTOBPEXKIC-
Hug [13].

[NoBpexmeHne BHECYCTABHOTO 3aHETO KOCTHO-CBSI30U-
HOT'O KOMITJIEKCa MOXKET OKa3bIBAaTh BIIMSHIE Ha TIPU3HAHIE
nepejoMa HecTaOUIbHBIM (OLleHKa 1 Gast), HO He SIBisI-
eTca omnpenesiomuM (puc. 1). B 6onpmmHCTBe ciydacB
BKCMEPTH CUYUTAIN, YTO IOBPEXICHNE HE MTPAIO POJIU
B ONpeIe/IeHA HeCTaOMITbHOCTH OTHECTPEJILHOTO TIepeioMa

Tabnuua 1. Pacnpenenenue aHanuavpyembix cyyaes (100 No3BoHKOB y 84 NaLMEHTOB) N0 NOBPEXLEHHLIM CTPYKTYPaM

Table 1. Distribution of the analyzed cases of wounds (100 vertebrae in 84 patients) per injured structures

Yucio CJIy4YaeB MOBPEKICHUA

AHaTomMuyecKas CTpYKTypa

n
Teno nmo3BoHka 47
Vertebral body
BepxHsisi 3aMbIKaTe/IbHasI TUIAaCTUHKA 27
Superior endplate
HuxHsst 3ambIkaTeIbHAs TIJIaCTUHKA 35
Inferior endplate
O06e 3aMBbIKaTeIbHbIC TUTACTUHKU 17
Both endplates
Paszpymmenue mo3BoHka 7
Destruction of the vertebra
KopeHnb ayru ¢ 1 cTopoHbI 19
Pedicle of the vertebral arch on 1 side
JIBa KOpHS Ayru 1
Two pedicles of the vertebral arch
JlyrooTpocTyathlii cycTaB ¢ 1 CTOPOHBI 32
Articular process on 1 side
JyrooTpocTyartblii CycTaB ¢ 2 CTOPOH 18
Articular process on 2 sides
3aHUI KOCTHO-CBSI30UHBIN KOMIUIEKC 39
Posterior ligamentous complex
OGIMpPHOE MOBPEXICHNE MITKMX TKAaHEU CITMHBI 47
Extensive injury of the soft tissues of the back
Jlpyrue cTpyKTyphl 63

Other structures

OleHeHO KaK HecTa0uIbHOe MOBpeXKACHHE

% n %

47 22 46,81
22 15 68,18
35 21 60,00
17 14 82,35
7 7 100,0
19 9 47,37
11 11 100

32 11 34,38
18 15 83,33
39 19 48,72
47 19 40,43
63 29 46,03

49
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Tabnmua 2. 061Las 0LieHKA MEX3KCNIEPTHOO COracust B YCTAHOB/EHW (akTa NOBPEXAEHIS KOHKPETHOM aHaTOMUYECKO CTPYKTYpbI

Table 2. Overall evaluation of inter-expert agreement on the fact of injury of a specific anatomical structure

Anatomical structure

Number of patients analyzed per this parameter

Coefficient of concordance (k)

3amHWIT KOCTHO-CBSI309HBII KOMITIIEKC
Posterior ligamentous complex

TTonepedHbIe OTPOCTKH
Transverse processes

JlyrooTpocTuatblii CycTaB
Articular process

Kopens myrn
Pedicle of the vertebral arch

Teno mo3BoHKaA
Vertebral body

Teno mo3BoHKa (C y4€TOM CTETIeH!
pa3pylieHus Tesa)

Vertebral body (taking into account severity
of destruction)

CMeXHbIe TO3BOHKU
Adjacent vertebrae

27 0,854
28 0,664
27 0,521
27 0,502
27 0,655
27 0,560
16 0,591

Tabnuua 3. 06u1as oueHKa MEXIKCNEPTHOro cornacua B onpeneneHnn 3Ha4MMoCTv NMoBPEXAEHNA CTPYKTYPbI B Pa3BUTUM HecTabunbHoCTH

Table 3. Overall evaluation of inter-expert concordance on the significance of injury of a structure for development of instability

Anatomical structure

Number of patients analyzed per this parameter

Coefficient of concordance (k)

3agHUI KOCTHO-CBSI30YHBIN KOMIUIEKC
Posterior ligamentous complex

TTonepeuHbie OTPOCTKH
Transverse processes

JlyrooTpocTyarhlii CycTaB
Articular process

Kopenb nyru
Pedicle of the vertebral arch

Teno nmo3BoHKa
Vertebral body

CMexXHbIe TO3BOHKH
Adjacent vertebrae

25 0,56
28 0,38
5 0,23
27 0,40
17 0,4
14 0,42

(mpucBauBast onieHKy 0 6aymutoB). O01IMiT ypoBEHb cOrjia-
cust (K03(GUIMEHT K) 0Ka3aICcs XOPOILIUM M COCTaBUII
0,56 (p <0,001) [13].

TToBpexneHune MOMepeyHbIX OTPOCTKOB, 10 MHEHUIO
OOJBIITMHCTBA XUPYPTOB, HE BIUSIET HA Pa3BUTHE HeCTa-
OWITBHOCTY — YYaCTHUKM CTaBWIIM O11eHKY () 6ayuioB (puc. 2).
OnHako ypoBeHb comtacust okasancs ciadbim (k = 0,38;
p<0,001).

CTouT OTIETHHO PACCMOTPETH MTOBPEXKICHUS TyTOOT-
pPOCTUYATOTO CYCTaBa M KOPHSI IyTU KaK C OMHOW CTOPOHHI,
TaK M C 00enX CTOPOH. YCTAaHOBJIEH BBICOKUII YPOBEHb

corJlacusi MeXIy XUpypraMu B TOM, YTO U30JIUPOBAHHBIN
TepEJIOM BhITIIEYKAa3aHHBIX CTPYKTYP OKa3bIBACT BIUSTHUE
Ha pa3BUTHE HECTAOMIIBHOCTH, OTHAKO HE SIBJISIETCS abCo-
JTIIOTHBIM TIOKA3aHUEM K TIPOBEACHUIO CTA0MIN3UPYIOIIEH
omnepanmu. HanpoTtus, AByCTOpOHHUI TIEPEIOM, TIO MHE-
HUIO OOJIBIIMHCTBA XUPYPTOB, YK€ TPUBOIUT K aOCOIOT-
HOI HECTAOMIILHOCTHU B TIO3BOHOYHO-BUTATEJILHOM CET-
MeHTe (puc. 3, 4).

IMpu gpipuaToM miepesiome Teaa Mo3BOHKA (C COXpaH-
HOCTBIO O0EMX 3aMbIKATEbHBIX TIACTUHOK) WX TIepe-
JIOM€ Tejla C TOBPEXIACHUEM OOHOMW 3aMBbIKATEJIbHOU
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OTBeT xupypra (oueHka B 6annax) / Surgeon’s response (score)

0o m1 m2
n_228 - | 10 (66,7 %) 5 (33,3 %)
n_13% - 10 (66,7 %) 5 (33,3 %)
n - | (833 %) ]
% n7 - | 6 (40 %)
% naw - |
£ -
g
=}

n_285 12.(80 %

N_165 10 (66,7 %)

N_56

Puc. 1. Pesyiemamel oueHKU 3Ha4UMOCMU No8pexcOeHuUs 300He20 KOCMHO-C8A304-
H020 KOMNJIeKca Xupypaamu, NocHUMaswuMu e20 NoPaXeHHsIM

Fig. 1. Results of evaluation of significance assessment of injury of the posterior
ligamentous complex by surgeons who considered it to be affected

OtBeT xupypra (oueHKa B bannax) / Surgeon’s response (score)

00 @1 W2
nrn. 1(6,7 %)
n_209 . | 14 (93,3 %)
n_285. |
En_105. | 13(86,7 %)
_g nss. | 12.(80 %) 20133 %)|1 (67 %)
% N_7 . | 12.(80 %) 6,7 %)2 (13,3 %
%’, n_99- |
n_ai- | 113733 %) 4(26,7 %)
n_2- 11.(73,3 %) 1(6,7 %)
n_25- 5 (33,3 %)

Puc. 2. Pesynbmamb/ OUeHKU 3Ha4umocmu noepem?eHun nonepe4H020 ompocmKa
Xupypaamu, nocHumaswumu e20 NOPAXCeHHbIM

Fig. 2. Results of evaluation of significance assessment of injury of the transverse
process by surgeons who considered it to be affected

IUTACTUHKY XUPYPTU CKIIOHHBI CYUTATh TaKOU ITepeioM
OKa3bIBAIOIINM BJIMSHUE Ha pa3BUTHE HECTAOMJIBHOCTU
B OIIpeIeICHHBIX YCJIOBHSX (B COUCTAHUHN C IPYTUMH T10-
BpEXICHUSIMHI), OMHAKO aOCOTIOTHONM HECTAOMIBbHOCTHU
IIPY W30 IMPOBAHHOM ITOBPEKICHUM TAKOTO TUITA HE BO3-
HUKaeT (puc. 5).

OtBeT xupypra (oueHka B 6annax) / Surgeon’s response (score)
|2

oo a1

=
2
S
S
% n_5 = 12133 %) 13 (86,7 %)
g
5
2
=]

N.52 -] 2(133 %) 12.(80 %) 1(6,7 %

n.227 -| 167 %) 14 (93,3 %)

I .‘
.
<

ID nauventa / Patients ID

n 193 - 3 (20 %)

L i " L "
Puc. 3. Pesyemamel oueHKu 3Ha4YUMoCmu 00HOCMOPOHHe20 NospexcdeHus dy20-
0mpocmMYamozo cycmasda, KOpHS dyau

Fig. 3. Results of evaluation of significance assessment of one-sided injury
of the articular process, pedicle of the vertebral arch

Xopoluit ypoBeHb COTJIACHSI CPEIV XMPYPTOB MIPOJIe-
MOHCTPUPOBAH B OLIEHKE 3HAYMMOCTU TIOBPEXIEHUS
CMEXXHBIX ITO3BOHKOB (k = 0,42; p <0,001): maHHBIH ciTydaid
CBUICTEJIBCTBYET B TOJIB3Y MPOBENCHUS CTAOMIN3AIN
(puc. 6).

Xopoluii ypoBeHb MEXIKCIIEPTHOTO COTIACHST TIPH-
CYTCTBYET B OIIEHKE OOIIeil HECTAOUIBHOCTHU TiepeoMa:
JUTs 26 MAlIMeHTOB ObUIM TaHBI OTBETHI BCEMU XUPYpPraMu,
o6mumii kKoaddunmeHt k cocrasui 0,4. YpoBeHb coryiacus
B OIIpeaeieHnU cTabmiIbHOCTH cocTaBui 0,55. OxumaeMo,
YTO JJISI TIOTPAaHUYHBIX TMEPEIOMOB HAOMIONAICT HU3KUI
ypoBeHb coracus — 0,163.

Hawmu BbITIONTHEHA OlLIEHKA MPUMEHUMOCTU KJIaCCH-
(hukanmii 115t 3aKPHITHIX TPABM IPYAOTIOSICHUIHOTO OT/Ie-
na mo3BoHouHuka McCormack [14], TLICS, AO Spine
¥ ONOPHBIX KOJIOHH No FE Denis 1151 orHECTpeIbHBIX pa-
HeHuil. Ha puc. 7 mpencraBiieHbl pe3yabTaThl OMpoca

o1
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OtBeT xupypra (oueHka B 6annax) / Surgeon’s response (score)

@1

N_74 -

ID nauwenta / Patients ID

W () P W 0

H2
=
2
5
£
= M9 - 15 (100 %)
T
%
5
2
=]

Puc. 4. Pesynemamel oueHKu 3Ha4yumMocmu dsycmopoHHe20 nospexcdeHus dy200mpocmyamozo cycmasd, KopHs dyau
Fig. 4. Results of evaluation of significance assessment of bilateral injury of the articular process, pedicle of the vertebral arch

OtBeT xupypra (oueHka B 6annax) / Surgeon’s response (score)
oo

n.52 - 15 (100 %)
Q
2
S
N m
= N.25- 14 (93,3 %) 1(6,7 %)
5 []
=
2
=]
Nn_228 = 11 (73,3 %) 4(26,7 %)

. . . . .
Puc. 5. 3Hayumocme dbipyamozo nepesioMa mesia uu nospexcdeHus mesnd ¢ nepe-
JIoMoM | 3aMbiKamesnbHol NAGCMUHKU

Fig. 5. Significance of perforating fracture of the vertebral body or vertebral body injury
with fracture of 1 endplate

XUPYpros. B 1esoMm BeIIeyKa3aHHBIC KiIacCU(PUKAIINT
HE MPUMEHUMBI TSI TAHHOW KaTeTOPUU PAHEHU, OTHAKO
XUPYPTY UCIOJb30BAIM TPEXKOJIOHHYIO CUCTEMY TO3BO-
Hounuka F. Denis npu omnpeneneHnn HECTAOUITBLHOCTA
nepeaoMa.

OBCYXIEHUE

Ha naHHBIII MOMEHT B OT€YECTBEHHOU JUTEpATYypE
BcTpeuaetcst Tonbko kinaccudukanus H.C. Kocunckoit,
pa3paboTaHHAasl HA OCHOBE KJIMHUKO-PEHTTEHOJIOTUYECKUX
ucciienoBaHuii B xone Benukoit OteuecTBEHHOI BOMHBI
1941—1945 rr. Ota cucTemMa yYuThIBa€T OTHOIIEHUE paHe-
BOTO KaHaJla K MO3BOHOYHUKY U MTO3BOHOYHOMY KaHaiy
Y IPUMEHSIIACh Xupypramu Ha psiie ¢hpoHToB. [Ipu 1-m tu-

@1

m2

2 (13,3 %) | 2 (13,3 %) 11 (73,3 %)

ID naumenta / Patients 1D

M_165 -

Puc. 6. 3Hayumocmb NospexdeHUS CMEHHbIX N0380HK08
Fig. 6. Significance of injury of adjacent vertebrae

1€ paHEHWI1 paHEeBOM KaHAJI MepeceKaeT MO3BOHOYHbBIN
KaHaJI, IpU 2-M TUTIE paHEBOM KaHaJl 3aKaHYMBAETCS B TIO-
3BOHOYHOM KaHaJie, Ipu 3-M TUIIe — pa3pyllaeT CTEHKN
MO3BOHOYHOTO KaHaja, HO He MPOHUKAET BIIIyOb HETO,
npu 4-M TUTIE — TIPOXOAUT BHE MO3BOHOYHOTO KaHAaA,
HO TIOBPEXIAET IPYTUe SJIEMEHTHI TO3BOHKA, TIPU 5-M TH-
e — TIPOXOINT BHE TTO3BOHOYHMKA, HO PSIIOM C HUM. 3a-
TeM K JaHHOU KitaccuuKaim MpuIoXum kinaccuduka-
muto B.JI. [Tokoruio 1913 ., KoTopast pazaensiyia paHeHUs
MMO3BOHOYHMKA HA TIPOHUKAIOIIE (COMPOBOXIAIOIINECS
BCKPBHITUEM CTEHOK MTO3BOHOYHOTO KaHajia) U HEMPOHU-
katomue. B utore Bo Bpemst BOIHBI Obl1a pazpaboTaHa
enuHasi Helipoxupyprudeckass KiaccuduKalus OTHe-
CTpeNbHBIX PAHEHU! MO3BOHOYHUKA M CTUHHOTO MO3Ta,
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OtseT xupypra / Surgeon’s response
O Mpumenuma / Applicable B He npumennma / Not applicable
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Puc. 7. lpumerumocme knaccuurayul 3aKp6IMbIX nepesomMoe 2pydonoscHUYHO20 0mdesia NO38OHOYHUKA ON1Sl 02HeCMpPesTbHbIX PaHeHul, N0 MHeHUIo 3KCNepmos: d — K/ac-
cugurayus McCormack; 6 — TLICS (Thoracolumbar Injury Classification and Severity Score); 8 — knaccugukayus AOSpine; 2 — knaccugukayus F. Denis

Fig. 7. Applicability of classifications of closed fractures of the thoracolumbar spine for gunshot wounds, according to experts: a — McCormack classification; 6 — TLICS
(Thoracolumbar Injury Classification and Severity Score); 8 — AOSpine classification; 2 - F. Denis classification
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B KOTOPOM YUYMTHIBAIOTCSA HAHHBIC KIMHUKO-XUPYpPruIe-
CKOTO PEHTICHOJIOTHTIECKOTO 1 HEBPOJIOTMUYECKOTO MUCCIe-
IoBaHMI y paHeHoro. OMHAKO OHA TO3BOJISIET XUPYPIy
OIPEACIINTHCS JINIITH C HEOOXOIMMOCTBIO TEKOMITPECCUB-
HOTO BMEIIIaTeIbCTBA WJIN TePMETU3AIIH TBEPIOM MO3TO-
Boli 06os0uku. Heo6xoauMocTh ctabuiansaluuu mo3Bo-
HOYHHMKA OCTaeTcs 0e3 BHUMAaHMUS, TTOCKOJIBKY HaJIU4dne
HECTaOWJIBPHOCTH B IIO3BOHOYHO-IBUTATEJIbHOM CETMEHTE
BOBCE HE YIMTHIBAIIOCH ITPU pa3pabOTKe yKa3aHHBIX Kjac-
cuduxaumii [2, 7].

MexnyHapomgHbIe TaHHBIC CBUACTEIBCTBYIOT O POCTE
YHCJIa OTHECTPEJbHBIX paHeHMI MMO3BOHOYHHMKA. Tak,
B. Duz u coaBT. 0TMEYaIOT, YTO M0JISI TO3BOHOYHO-CITUH-
HOMO3TOBBIX TpaBM cocTasisieT 13—17 % Bcex moBpexe-
HUI TO3BOHOYHMKA. DTa TCHICHIINS CTABUT HOBBIC 3a1a9H1
repe Xupypramu. ABTOpaMu IIpemIoXeHa KiaccupuKa-
LIWST OTHECTPEJIbHBIX paHEHWI ITO3BOHOYHNKA B 3aBUCH-
MOCTH OT TPacKTOPHH TI0JIETAa CHAPSITA, a TAKXKe HATMIMS
pa3pbIBa IypaJlbHOTO MeIIKa. B 9acTHOCTH, aBTOPHI OTMe-
YaloT HeMpUMEHUMOCTh Kiaccudukauuu mo F. Denis
IIJISI HEKOTOPBIX CTy9aeB OTHECTPEIbHBIX paHESHMI TT03BO-
HOYHMKA, HAaIIpUMep, KOTa CHAPSI MOBPEXIAET TOIBKO
KOpPHU IyT IT03BOHKA. HecMOTpst Ha MOBpeKIeHNE TOIBKO
OIIHO¥1 OTTOPHOM KOJIOHHBI, JAHHBIE TIEPEIIOMBI IIPU3HAIOT
HecTaOMIbHBIMA. OMHAKO B CTaThe HE PACKPBIBACTCS IO~
pOGHO MpobJieMaTKa HECTAOMIBLHBIX ITOBPEXIEHU, 000-
CHOBBIBAIOTCS TOJIBKO TIPOTHBOITOKA3aHMS K CTAOMIIN3H-
pyloei orneparuu [8].

A.R. Bhat 1 coaBT. IpecTaBUIN Pe3yJIBTAThI JICYCHUS
334 manMeHTOB C OTHECTPEIbHBIMU PAaHECHUSIMU ITO03BO-
HouHuKa. «COpTUPOBKa» MOCTPaAaBLIMX IPOBOAMUIACH
Ha OCHOBE JIOKAJIbHBIX MOANMDUIIMPOBAHHBIX KIacCU(pH-
Kaluii. ABTOPBI IPUMEHWIN (DYHKIIMOHAJIBHYIO KJIACCH-
duxammio SKIMS (Sher-i-Kashmir Institute of Medical
Sciences), Timbl moBpexkaeHuit mo SKIMS, mxany hpyHK-
LMOHANTBHBIX Mcxoa0B 1o SKIMS. Oco0bblii nHTEpeC B pa-
00Te MpeACTaBIISIET pacpeae/IeHIE OCIOKHEHHBIX ITOBPE-
KIESHWI MO3BOHOUYHMKA. [10CKOIBKY BEeHTpalbHO, TIepen
ITO3BOHOYHHMKOM, HAXOMSITCSI TAPEHXMMATO3HBIE 1 TTOJIBIC
OpraHbl, 3aIIOJIHEHHBIE BO3IyXOM U MUILIEBBIMU MPOAYK-
TaMH, a JOPCOJIATePATLHO — MBIIIICUHBIC, CKEJICTHBIC 1 CO-
CYIOVICTBIE KOMITOHEHTHI, TIOBPEKACHUS OBLTHA pa3aeeHBI
Ha 2 THma:

* TUIT A — «9UCTHIC» TTIOBPEXKICHUS (MBIIIICTHO-CKEIICT-
HO-HEBpaJIbHbIE), 10JisI KOTOphIX coctaBmia 61,07 %
(204/334);

* tun b — KOHTaMUHIPOBAaHHBIE TIOBPEKIEHMS (330haro-
TOpako-abaoMUHO-HeBpanbHbie) — 38,92 % (130/334).
o pe3ynbraraMm ucciaeq0BaHUS aBTOPHI BBISIBUJIH CJIe-

IIYIOIIME 3aKOHOMEPHOCTH: CPEeIY IOCTPaIaBIINX C TTOBpPe-
XKICHUSIMU TUTIA A TpyOBble HEBPOJIOTUIECKIE TIPOSBICHUS
oTMedanuch B 60 % city4aes, IIpU 3TOM JI€TAIbHOCTh COCTa-
BuiIa 5,88 %; npu noBpexaeHusix tuma b rpyobie HEBpPOJIO-
rMYecKre HapyLeHus Haomogamch y 22,75 % nocrpagas-
LINX, a JeTaabHoCcTh coctaBmia 40,79 %. Xupyprudeckue
BMeIIATeJIbCTBA B JAaHHOW padoTe OBUIM IIPOBEICHBI

y 80,83 % (270/334) naLKeHTOB C OTHECTPEIbHBIMU pa-
HEHMSIMHU ITTO3BOHOYHMKA, OMHAKO B MCCICIOBAaHHUU
HE pacKphIBAeTCS BOIIPOC O HECTAOMIIBHBIX IIOBPEXKICHM -
SIX, 2 OCHOBHOI (hOKyC HaITpaBJIeH Ha OCJIOKHEHHYIO TpaB-
my [15].

B Poccuu okoio 15 % orHecTpenbHbIX paHEHUI 10~
3BOHOUYHHMKA TPEOYIOT CTAOMIM3UPYIOIIEH Omepalinu.
I1.B. BonkoB u A.A. [puHb OTMEYAIOT, YTO HECTAOUIb-
HOCTB B ITOBPEXXIEHHOM CEIMEHTE pPa3BUBACTCS IIPH ITOpa-
JKEHHNH CYCTaBHBIX OTPOCTKOB C 2 CTOPOH 1 JAHHOE COCTO-
STHUE TpeOyeT OIepaTUBHOIO BMelIaTesbcTna [16].

Kak ykazaHo B pabore A.A. [puHs, ogHOI U3 Lieaen
olepalny y MallieHTOB ¢ TT03BOHOYHO-CITMHHOMO3TOBOM
TPaBMOI SBJISIIOTCSI TEKOMITPECCHST HEPBHO-COCYIMCTBIX
00pa3oBaHMIT TO3BOHOYHOTO KaHajla, BOCCO3TaHNE OCHU
MMO3BOHOYHMKA M BOCCTAHOBJICHHE €T0 OIIOPOCIIOCOOHO-
CTU: CO3[laHME YCJIOBUI 111 HaleXKHOTO CIOHAUIOAE3a
¥ XKeCTKOU (pMKCaIluM CJIOMaHHOTO cerMeHTa. [1pu aToM
OTMEYaeTCs BaXKHOCTD MCITOJIb30BaHUS aeKBAaTHOTO OTIe-
PaTMBHOIO IOCTYIIa, 0OECIIEYNBAIOIIETO HAMMEHBIIIYIO
TPaBMAaTUYHOCTh BMEIIIATEILCTBA IIPH €70 MAKCUMAIbHOM
panukanbHoOCTH [17].

3AKJIOYEHME

Bbicokuii ypoBeHb MEXIKCIIEPTHOIO COLJIACHSI B YCTa-
HOBJICHUM (DaKTa ITOBPEXACHUSI IIPEIIOXKEHHBIX B OIIPOC-
HUKE CTPYKTYp AEMOHCTPUPYET IIPaBUIbHOCTb MAEHTU (U -
KallMd KOCTHBIX 3JI€MEHTOB, KOTOPbIE OKAa3bIBalOT
BJIMSIHUE HA pa3BUTHE HECTAOMIBHOCTHU.

[IpeaBaputenbHas OLEHKA PE3YJIBTATOB He II03BOJISIET
CYIUTh O JOCTOBEPHOM COIJIACUU B OIPEAe/IEHUN 3HAYMMO-
CTH MOBPEXIEHUI 9TUX CTPYKTYp. OIHAKO YXKe MOXHO ro-
BOPUTh O KPUTUYECKOM BJIMSIHUU ABYCTOPOHHETO IIEPEIOoMa
IYTOOTPOCTUYATHIX CYCTABOB WJIM KOPHEH YT, KOTOPKIil a0-
COJIIOTHO TpeOyeT CTA0MIM3UPYIOIIEro BMEILIATEILCTRA.

JanbHeiiiias paboTa HallpaBjieHa Ha OKOHYATeIbHbBIA
aHaJIM3 KaK MEX3KCIIEPTHOIO, TAK M BHYTPUIKCIIEPTHOI'O
cornacus. [1o pe3ynbsraram 00pabOTKM OTBETOB DKCIIEPTOB
OyneT pa3paboTaHa KiiacCUUKALIMS OTHECTPEIbHbBIX pa-
HEHUI TPYITHOTO 1 TIOSICHUYHOTO OTHEJIOB ITO3BOHOYHUKA,
a TakXe IPOBEIECHO CpaBHEHUE C OTBETAMU XUPYProB
I10 II0BOAY O0llleii HeCTAOUIbHOCTH ITEPeIoMa B KaXI0M
cay4dae. brarogapst kiaccudukamy MOXHO OyaeT KOJIu-
YeCTBEHHO OLICHUTh CTaOMJIBHOCTD ITOBPEXICHMS, TIPH-
HSTb pellieHre 0 He00XOIMMOCTH BhIIIOJHEHNUST CTAOMIM-
3Upylolleil onepauru. Mbl HageeMcCsl, YTO BBICOKHUIA
YPOBEHb BOCTIPOU3BOAMMOCTU JAaHHOM Kiaccupukanumu
MO3BOJIMT MCIOJb30BATh €€ B KIMHUYECKON MpaKTUKE.
IlepBblii 3Tan HaLEro UCCASIOBAHUS — aHAIU3 IIOIyYeH -
HbIX PaHEHUI U MPeaIoKeHNe HOBOM CUCTEMbI KJIACCHU-
(ukaiuu. Bropoii aTan 3akiii04aeTcst B OLIEHKE HECKOJIb-
KHUX KJIMHUYECKUX CUTYALUMi XMpPYypraMmMu-3KcIepTaMu
B JAHHOM 00JIACTU C IMOCJIEAYIOIIMM CTATUCTUYSCKUM
AHAJIM30M, YTO HEOOXOAMMO IJIs1 ITOBBILLIEHUST HAIEXKHOCTH
U BOCIIPOM3BOAMMOCTHY HOBOM K1acCUDUKALIMOHHON CH-
creMnl [18].
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[laHHbIit nepenoM (HyxHoe o6sectm) /

Mo3KHo N NpUMEHUTb KNaccuduKaLmio " o
This fracture is (circle the answer)

K BaHHOMY C/ly4alo A1S1 OLLeHKM
cTabunbHocTv nepenoMa ? (0bBecty otser) /

Ykasatb (06BecTu) Tun/
KOJIMYECTBO KOJIOHH/KONMYECTBO

Knaccudmkaums/kputepun / 6annos / Indicate (circle)

Classification/criteria Can classification be applied to this case the type/number CrabunbHblit / HectabunbHbiii /
for assessement of fracture stability? (Circle of columns/number Stable Unstable
the answer) of points
MorpaHnyHbiit /
Knaccudmkaums T. MeCormack / Na/Her Borderline

The load sharing classification

T. MeCormack Yes/No

TLICS (Thoracolumbar Injury Classification Na/Het
and Severity Score) Yes/No
Knaccuduraums AOSpine / AOSpine [Jla/Het
classification Yes/No

OnopHble konoHHb! no F. Denis / Columns [Jla/Het
per F. Denis Yes/No

Kakue cTpyKTypbl MOIM BbITh LLie 3HaYUMbIMM NPU OLIEHKe HeCTaBusbHOCTY
nepenoma Ha Baw B3msg? / Which strcutures can also be significant

Bonpoc / Question in assessement of fracture instability per your opinion?

Kpurepuii HectabunbHocTy / Instability criterion 06Bectu kputepuii / Circle the criterion

MepeaHsia KonoHHa / Anterior column

OnopHble konokHbl Mo F. Denis / Column per Denis CpegnHsist KonotHa / Middle column

3apHaa KonowHa / Posterior column

Het / No

CmeLieHme no3BoHKoB / Vertebral dislocation <25%

>25 %

Het / No

<40° (rpynHoli otgen) / <40° (thoracic spine)

Yrnosas pedopmaums / Angular defomration <25° (nosicHuyHbIv otaen) / <25° (lumbar spine)

>40° (rpynHoit otaen) / >40° (thoracic spine)

>25° (nosicHuyHbIiA otaen) / >25° (lumbar spine)
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BBepeHue. KpaHnoTomus B cO3HaHWM — COBPEMEHHDI METOA HEMPOXMPYPrYECKMX OMepaLii, MO3BOMAIOLLMIA COXPaHATL peyeBble QYHKLMK
MpU CTPEMNEHWM K Pe3eKLMM MaKCUManbHOro 0bbema onyxoim. [IauTenbHoe Bpems npu onepausx ¢ npobyx/aeHreM 0CHOBHOE 3HayeHue
NpWLaBany 3NeKTPOCTUMYNALMM TONBKO KOPKOBLIX 30H peyn. Ha ceroaHALLHMIA ieHb KapTUpOBaHUWe IMHHbIX aCCOLWMATUBHBIX TPAKTOB BO Bpe-
Ml yaaneHns MMOM JOMWHAHTHOO N0 peyy NosyLLapys rofloBHOTO MO3ra CTano He0bX0AMMbIM YCIOBUEM AN COXPAHEHUS PeyeBbIX QYHKLMA.
Llenb nccnepnoBaHus — aHanu3 pe3ynbTaTtoB MHTPA0NePaLMOHHON 3NEKTPOCTUMYNIALIMM apKyaTHOr0 TpaKTa B CONOCTABEHUM C aHHBIMM Mar -
HUTHO-PEe30HaHCHOM TpakTorpadum (MP-TpakTorpadmm), a TakKe peyeBbiX HapyLLEHUIA 40 1 NOCTE ONepaLym Y OnepupoBaHHbIX N0 METOAW-
Ke KpaHMOoTOMIM B CO3HaHMM BOMbHBIX C IMOMaMy IEBOTO MOJTyLLIapWA FOI0BHOMO MO3ra, NPUeratoLLyMA K apKyaTHOMY TPaKTY.

Matepuansl 1 MeToabl. Onepaumum ¢ MHTPaonepaLMoHHbIM MPpobyxaeHrem NpoBefeHsl y 23 naumeHToB B Bo3pacTe ot 19 go 67 net (cpeaHui
BO3pacT — 41 rof) ¢ M1oMaMm IeBOro MoTyLLapys roioBHoro Mo3ra. Onyxonb lokanu3oBanack B 06HoOM Aone y 11 naumeHToB, B BYCOYHOW
Jone —y 8, B TeMeHHol fione — y 4 NaLyeHToB. PacnpefieneHyie MyoM No CTeneHm 3N0Ka4ecTBEHHOCTU bbino cnepytolmm: Grade 2-7, Grade 3-12,
Grade 4—4. Y Bcex naumeHToB Ha doHe NpobyxaeHus bbina NpoBeeHa KOpTUKanbHas aNeKTPodM3noNorMyecKas CTUMYNALLMA C LESbo KOHT-
pons SIOKanM3aLmn KOPKOBbIX PeyeBblX 30H W CYOKOPTWKasbHas — NS BbIABAEHWS apKyaTHOro nyyKa. PeyeBble HapylleHus [o v mocne
onepaLym OLEeHWBaNCh HeMPONCMX0NOroM No MeToamKe Jlypys, MHTpaonepaLMoHHO AOMOMHUTENBHO UCMOb30BaAN aBTOMATV3VPOBaHHbIM
TECT C Ha3blBaHWEM KapTWHOK. CpefHsas cuna ToKa Npy NpsMoi CybKOPTKANLHOM 3NIEKTPOCTUMYNALMM cocTaBuna 4 MA. MP-TpakTorpadus
C NOCTPOEHWEM apKyaTHOro TPaKTa U BOSIIOMETPMSA NOCPEACTBOM MarHUTHO-pe3oHaHCHo ToMorpadum (MPT) BbinonHeHb! Bo BCex 23 cryyasx
[0 1 ocne onepaumu.

PesynbTathl. Bo BpeMs vHTpaonepaLMoHHO 3NeKTpOCTUMYNALMK 30Ha bpoka BhisBneHa y 8 13 11 naumeHToB ¢ onyxonsaMu NobHow Lonw,
KOPKOBbIE BUCOYHbIE PeYeBbIe 30HbI — Y 5 113 8 NaLMEHTOB € onyxonamu BUCO4HoM 2onu. Y 16 (70 %) 13 23 naumeHToB KapTMpOBaH apKyaTHbIN
TPaKT B BUAE NOABEHNS CMELLIaHHbIX PeYeBbIX HapyLUEHWI B ITybyHe OnepaLyoHHOM paHbl I06HOM, TeMeHHOI 1 BUCa4HOM gonew. Y 17 (75 %)
13 23 NaLMeHTOB B paHHEM NOCeonepaLMoHHOM Nepuoe 0TMEYEHO YXyaLLeHWe QYHKLMIA peun: y 13 13 HYX Meno MecTo coyeTaHmne obHo-
r0 ¥ BUCOYHOTO TUMOB HapyLLEHW peun (NPOBOAHMKOBaA adasus, BO3HWKLLIAA 13-3a onepaLwmn BbAn3n ot apkyaTHoro TpakTa). llpu nocne-
onepaumoHHoi MP-TpakTorpaduu, BeinonHeHHomM 23 nauveHtaM, B 3 (13 %) cnyyasx BbISBNEHO NPAMOe MHTPaoNepaLMoHHOe NOBPEXAEHNE
TpaKTa, B 2 (9 %) cnyyasx — vwemus B 0bnactv ero npoxoxaeHus. Mo gaHHb6IM MPT-BoMOMETpUM ToTasbHas pe3eKLma BbinonHeHa B 8 cny-
yasx, cybTotanbHas — B 9, napumanbHas — B 6 Cyyasix.

3akstoyeHme. Bo Bpems onepauyii ¢ npobyaeHWeM npy pacnonoXeHUM Onyxoaum B IEBOM NOMTyLLIAPMM FOSI0BHOTO MO3ra BaXHO KapTWUpoBaTh
apKyaTHBbIA MYYoK B ryB6UHHBIX OTAENax N06HOM, BUCOUHOM 1N TeMeHHOI Aoneii. [py cybKopTUKanbHOM 3NeKTPOCTUMYNSLLM AyroobpasHbIi
NYyYoK yaanock BbisBuTb B 70 % cnyyaes; No AaHHLIM NocneonepaLyoHHoi MP-TpakTorpatmm aHaToMmMyecKas LeflocTHOCTb [lyroobpasHoro
nyyKa bbina HapyweHa B 22 % cnyyaes (NpsiMoe NOBPEX/EHWE UK nweMms). YXyaLLeHve peyeBblX GYHKLIMIA nocse onepawmumn 3abmKeupo-
BaHO y 75 % naumeHToB. B paHHeM nocneonepaLyioHHOM NepUOAEe OCHOBHOW NPUYMHON YXYALLEHUS peyeBbX GYHKLMIM, CBA3aHHbIX C apKyaT-
HbIM TPaKTOM, ABASETCS ero GyHKLMOHaNbHas HeAOCTaTOYHOCTb, @ HE aHaTOMWYECKOe MoBpeX/ieHue. YKasaHHble peyeBble HapyLLeHWs per-
peccvpytoT y NoAaBnsioLLero bonbLUMHCTBA NauymeHToB (85 %) yepes 3—6 Mec.
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Features of various parts of the arcuate fasciculus mapping in patients with left hemisphere
gliomas: analysis of 23 awake brain surgeries
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Background. Awake craniotomy is a modern technigue of neurosurgical operations allowing to preserve speech while trying to achieve maximal
tumor resection. For a long time, during awake surgeries the main importance was assigned to electrostimulation of the language centers.
Currently, the mapping of the long association tracts during resection of gliomas of the speech-dominant hemisphere is the necessary requirement
for speech preservation.

Aim. To analyze the results of intraoperative electrostimulation of the arcuate fasciculus in comparison with magnetic resonance tractography
data (MR tractography), as well as speech disorders before and after surgical interventions in patients with left hemisphere gliomas adjacent
to the arcuate fasciculus who underwent awake craniotomy.

Materials and methods. Awake surgeries were performed in 23 patients aged between 19 and 67 years old (mean age 41) with left hemisphere
glionas. Tumor was located in the frontal lobe in 11 patients, in the temporal lobe — in 8 patients, in the parietal lobe — in 4 patients. The malignancy
grade was the following: Grade 2—7 patients, Grade 3—12 and Grade 44 patients. In all patients, the cortical electrophysiological stimulation
to control localization of the cortical language centers and subcortical electrophysiological stimulation for identification of the arcuate fasciculus
were performed during awakening. Speech disorders before and after surgery were evaluated by a neuropsychologist using the Luria method;
intraoperatively, automated test with picture naming was additionally used. The mean current intensity during direct subcortical electrostimulation
was 4 mA. MR tractography with reconstruction of the arcuate fasciculus and volumetry using magnetic resonance imaging (MRI) were performed
in all 23 cases before and after surgery.

Results. During intraoperative electrostimulation, Broca's area was identified in 8 of 11 patients with frontal lobe tumors, cortical temporal
speech areas were identified in 5 of 8 patients with temporal lobe tumors. In 16 (70 %) of 23 patients, the arcuate fasciculus was mapped
in the form of mixed speech abnormalities in the depth of operative wound in the frontal, parietal and temporal lobes. In 17 (75 %) of 23 patients,
worsening the speech function was observed in the early postoperative period: in 13 of them a combination of frontal and temporal types
of speech disorders (conduction aphasia caused by the surgery near the arcuate fascisulus) was observed. The postoperative MR tractography
performed in 23 patients showed the direct intraoperative injury of the arcuate fasciculus in 3 (13 %) cases and adjacent ischemia —in 2 (9 %)
cases. The MR volumetry showed total tumor resection in 8 cases, subtotal — in 9 cases, and partial — in 6 cases.

Conclusion. During awake surgeries for left hemisphere tumors, it is important to map the arcuate fasciculus in the deep parts of the frontal,
temporal and parietal lobes. The subcortical stimulation allowed to identify the arcuate fasciculus in 70 % of presented cases; the MR tractography
showed the damage of the anatomical integrity of the arcuate fasciculus in 22 % of cases (direct injury or ischemia). Worsened speech function
after surgery was observed in 75 % of patients. In the early postoperative period, the main cause of worsened speech function related
to the arcuate fasciculus is its functional insufficiency but not an anatomical damage. These speech disorders regress in the majority of patients
(85 %) in 3—6 months after surgery.

Keywords: arcuate fasciculus mapping, glioma, awake surgery, aphasia, speech disorder

For citation: Zhukov V.Yu., Goryainov S.A., Buklina S.B. et al. Features of various parts of the arcuate fasciculus mapping in patients with left
hemisphere gliomas: analysis of 23 awake brain surgeries. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(3):58-68.
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BBE[JEHUE OOJIBIIMHCTBA UCCIIEIOBAHMUI TOKA3bIBAIOT, YTO YBEJIMYE-
[1oMEI SIBJISITOTCST HaboJTee YacTO BCTPEUAIOIINMUCS — HUE 00beMa pe3eKIINHY TIMOM IPUBOINT K CHIDKCHUIO IH-
IIePBUYHBIMY OITYXOJISIMU LIEHTPAJIBHOI HEPBHOM CHCTe-  CJia PSIMIUBOB M YBEJIMUCHMIO IIPOIOKUTEILHOCTH K13~
MBI, cocTaBisist >80 % ot ux obiuero yucia. Pesyabratel  Hu [1]. Ilpu pacronoxeHuy omyXoJiy BOJMU3HU OT PeUeBhIX
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30H MaKCHMMaJIbHasl Pe3eKIISI MOXKET BBI3BATh CTOMKUIA
HEBPOJOTUYECKUIA Te(DUITUT, KOTOPHIN 3HAYMTEIEHO CHH-
JKaeT KaueCTBO XW3HU ImarenTa. [1oaTomy Bo Bpems Ta-
KUX OTIepalliii BaXKHO COXPAHSTh (PYHKITUIO PeUEBhIX IIEH-
TpoB [2].

CoBpeMeHHBIE MEeTOIbI (DYHKIIMOHATLHOM HEHPOBH-
3YaIMIINH, TaKWe KaK (DyHKIIMOHAIbHASI MATHUTHO-PE30-
HaHcHas Tomorpadus (MPT) 1 MarHUTHO-pe30HAHCHAS
Tpaktorpadus (MP-TpakTorpadus), moBeicuiIn 3dheK-
THUBHOCTH TIJIAHMPOBAHUS HENPOXUPYPIrUISCKUX OTIepa-
LM, B TOM 9HUCJIE IS OITyXOJIei, pacITOI0KEHHBIX BOJIM3U
OT pedeBbIX 30H. OMHAKO 3TH METOMIBI He 001aIar0T abCco-
JIIOTHO# TOYHOCTBIO. BHECEHME TaHHBIX ITpeaonepaiioH-
Hoii MP-TpakTorpaduu B HeiipOHAaBUTAIIMOHHYIO CHCTEMY
TaKXe SIBJISIeTCST HEeHaIeXKHBIM METOIOM, TaK KaK BO BPeMsI
oITepalliil BO3HUKAET «CMEIIeHNe Mo3ra». I1oaToMy «30-
JIOTBIM CTaHIApTOM» KapTUPOBAHUS PEUEBBIX 30H OCTa-
I0TCSI OTlepalny ¢ TIpooyKaeHueM [3].

Kax m3BeCTHO, IIIMOMBI PACIIPOCTPAHSIIOTCS BIOJIb
BOJIOKOH O€JI0TO BEIIIECTBA, B CBSA3M C YeM BO BpeMs OIle-
paumit ¢ mpoOyKIeHUEM C 1LIeJbI0 COXpaHeHMS (DYHKIINIA
peuYr HEOOXOAUMO KapTUPOBaTh HE TOJbKO KOPKOBbBIE LIEH-
TPBI Pe4YU, HO U peueBble MpoBosinue mytu. CrnemyeT oT-
METUTb, YTO JUIMHHBIE aCCOLIMaTUBHbIE TPAKThI 60OJIEE UyB-
CTBUTEIbHBI K MOBPEXAEHUIO, YeEM KOPKOBbIE PEUYEBbIE
LeHTpBI. MHTpaomepallnoHHOE KapTHUpOBaHUE OEI0TO
BELLIECTBA ITPOBOJAT C MTOMOLLBIO IIPAMOM 3JIEKTPOCTUMY-
msunr. OmHAaKO CyOKOPTUKaIbHAS MPsIMast 3JIeKTPOCTH-
MYJISIIIAST apKyaTHOTO MyYKa, B OTJIMYKE OT IIMPAMUIHOTO
TpaKTa, Ha CETOMHSIIHMI IeHb N3yJ4eHa HEIOCTAaTOIHO [4].

HanHast paboTa SIBISIETCS IIPOIOKEHUEM TIPEIbIIy-
LIMX UcclienoBaHuii rpynmsl aBTopoB HMMULI Hefipoxu-
pypruu uM. akana. H.H. bBypaenko [5—7] u coaepXut aHa-
JIN3 CepuM HaAOIIOIeHWI, BKIIOYAIOIel 23 mamueHTa
C TIMIOMaMU BBICOKOM M HU3KOI CTEITeHU 3JI0KAYeCTBEH-
HOCTH, PacITOJIOXKEHHBIMU B JIEBOM MOJIYIIAPUH TOJIOBHOTO
MO3Ta BOJIM3M apKyaTHOTO TPAKTa, Y KOTOPBIX BEITTOJTHEHO
KaK KOPTUKAJIBHOE, TaK M CYOKOPTUKAJIBHOE KapTUPOBa-
HHE, a TaKXXKe MPOBEAEH aHaIW3 WHTpPAOoIepallMOHHbBIX
1 TIOCJICOITePAlIMOHHBIX PEYCBBIX HAPYIIICHUIA.

Ieas uccnenoBanus — aHAIU3 PE3YJIBTATOB UHTPAOIIE-
PALIMOHHOM 3JIEKTPOCTUMYJISIIIAN JUIMHHBIX aCCOLIMATUB-
HBIX TPAKTOB B COIIOCTABJICHUH C TaHHBIMU JI0- W TTOCIIE-
onepaunoHHoii MP-Tpaktorpagum, a Takxke olieHKa
peYeBBIX HAPYIIICHUH Y OOIBHBIX C IPMICTAIOIINMHY K ap-
KyaTHOMY TPaKTy TJIMOMaMU JIEBOTO ITOJIYIIapHUs TOJIOB-
HOTO MO03Ta, KOTOPbIE OBLIM ONEPHUPOBAHBI ITI0 METOIUKE
KPaHMOTOMMY B CO3HAHMM.

MATEPUAbI M METOLbI

Kpurepun BKIIOYEHMS ALUEHTOB B U3y4aeMYIO IpyII-
ny: Hannure MP-Tpakrorpaduu ¢ mocTpoeHUeM apKyar-
HOTO TPpaKTa JI0 M IOCJIe ONepaIlN; PACIIOIOXEHNE OITy-
XOJIM BOJIM3U IyrooOpa3HOro TpakTa Ha PacCTOSIHUM
He 6onee 2,0 cM UM MHGWIBTPALMS TPAKTA 1O JAHHBIM
npegornepauroHHoii MP-tpakTorpaduu.

Kpurepun nckimodeHNS: 3HAaYNTETbHBIC peYeBhIe Ha-
pylleHusI 10 orepauuy (OLMOKY ITPU Ha3biBaHuu >25 %
KapTUHOK IT0 aBTOMAaTU3UPOBAHHOMY TE€CTY) Y TIOBTOPHBIE
XUPYPTUYECKHE BMEIIATCIHCTBA.

Onepanny ¢ MHTPAOIIEPAITMOHHBIM ITPOOYKICHNEM
MpOBeIEHBI Y 23 mauneHToB B Bo3pacrte or 19 go 67 ner
(cpemHmit Bo3pact — 41 rom) ¢ IIMOMaMU JIEBOTO MOJTYIIA-
pHSI TOJIOBHOTO MO3ra. JIaHHBIE O MallMeHTaX UCCIIeayeMOit
TPYMIILI IpUBENEHBI B TA0. 1.

Tabnuua 1. XapaKTepucTuKa naumeHToB ccnenyemoin rpynnbl (n = 23)
Table 1. The characteristics of patients in the study group (n=23)

Yucno
XapakTepucTHKA NANMeHToB, 1

[lon:
Sex:

MY>KYHHBI 8

men

JKEHIIUHBI 19

women

Jlokanu3zaius omyxoJu:
Tumor localization:

JIOOHAsT 1OJIsI 11
frontal lobe

BUCOYHAs 10J151 8
temporal lobe

TeMeHHas JOoJIst 4

parietal lobe

[ucTonornueckas xapaKTepucTUKa:
Histological characteristics:

IJIMOMBI HU3KOM CTeTIeHU 8
3JI0KAY€CTBEHHOCTH:
low-grade gliomas:

JNUCOMOpUOTIIACTAYECKAS 1

HEWpOANUTENUATBHAS OMYXOJIb
dysembrioplastic neuroepithelial tumor

nuddy3Has acTpoLuToMa 3
diffuse astrocytoma
OJIUTOJICHAPOIIMOMA 4
oligodendroglioma
[JIMOMBI BBICOKOH CTETIeH! 15
3JI0KaY€CTBEHHOCTH:
high-grade gliomas:
aHaIIacTUYecKas acCTpolMTOMa 5
anaplastic astrocytoma
aHaIIacTU4YeCcKas OJIMTOIECHAPOIIMOMAa 6
anaplastic oligodendroglioma
mmobiacToma 4
glioblastoma

VY Bcex MalyeHTOB OO0 oIepauuu U Ha 4—6-ii JeHb
TIOCJIe Hee TTPOBOIMIIN KOMITICKCHOE HEMPOIICHXOJIOTHIE-
cKoe ucciiegoBanue 1mo metony A.P. JIypus [8]. DToT me-
TOH TIO3BOJISIET OCYIIECTBUTD METaIbHBIM KauyeCTBEHHBIN
aHaJIN3 BRISBIISIEMBIX PACCTPOMCTB, X MEXaHMU3MOB, a TaK-
K€ YCTaHABJIMBATh TOIMMYECCKYIO TTPUHAIJIC)KHOCTh BBISIB-
JIECHHBIX CUMITTOMOB. M cciiemoBany pa3Hble BUIBI IIPAKCH-
ca, Ka4eCTBeHHBIE 0COOCHHOCTHY pe4eBBIX (DYHKIHI (B TOM
YHCIIe TTMChMa U CYeTa), IPOCTPAHCTBEHHBIX (DYHKITUIA,
CITyXOBOU M 3PUTEIbHBIN THO3MC, a TAKXKE MEIIIJICHHUE.
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Oco0bIit akIleHT OBUI cIeIaH Ha MCCIICIOBAHNN pPEeYeBOt
GYHKUMU, TIPX 3TOM OLIEHWBAJIX CIIOHTAHHYIO peUb, Ha-
3bIBaHNE, TIOHUMaHUe, ITOBTOPEHUE, ITMCHMO IO TUK-
TOBKY. JIJIST OLIEHKM CJI0BapHOTO 3araca M WHEPTHOCTHU
pedyeBBIX (PYHKIMI MPOBOIMIM TECT HA OEIJIOCTb pedu
C Ha3bIBaHWEM B TeUEHUE | MUH CJIOB C 3aJaHHBIM IIPH-
3HaKOM (KpacHBIC WJIM 3€JICHBIC ITPEIMETHI, CYIIEeCTBH-
TenbHBIe Ha OyKBY «K» mmm «C»). Kpome atoro, Bce
OOJIbHBIE 0 W TIOCJIC OTICPALIMH BHITIOTHSIIIA KOMIIBIOTE -
pU3MPOBAHHBIM naiming-TecT.

715t THTpaonepalliOHHOTO MOHUTOPHWHTA PEYM TaKXKe
HCTIOJIb30BAIM KOMITBIOTEPU3NPOBAHHBIM TecT [9] ¢ Ha3bI-
BaHMEM CYIIECTBUTEIbHBIX WUIM TJIarOJIOB IO MPEICTaB-
JICHHBIM TIPOCTBIM 4epHO-0€JIBIM KapTUHKaM (BCEro 1o
50 KapTUHOK, N300paKAIOIINX AEHCTBUS WIK TIPEIMETHI),
a TaKkXe OLICHWBAJIM aBTOMATU3UPOBAHHBIC PSAIBI (CUET
ot 1 mo 10, mepeuncieHne MecsieB, nHel Hemenn). Ha
MPOTSCKEHUM BCETO TIeproaa poOyXaeHns Ha (poHe He-
MIPEPBIBHOM CYOKOPTUKAJIBHON 3JIEKTPOCTUMYJISIIAN
BO BpeMsI YIAJICHUSI OITyXOJIU OCYIIECTBIISUICS CBOOOTHBIN
IHAJIOT ¢ MALIMEHTOM (eMy 3adaBajii BOIIPOCH 00 OCHOB-
HBIX 3Tarax ero KU3HH).

BceM matmeHTaM 10 ¥ ITOCIE OTiepaiiy OBLIN BBITIOJ-
HEeHBI MAaTHUTHO-pe30HaHcHast Tomorpadus (MPT) ¢ koH-
TpacTHBIM ycuiieHreM 1 M P-TpakTorpacdus ¢ mocTpoeHu-
eM apKyaTHOro TpakTa. OLeHMBaId B3aMMOOTHOIICHUE
apKyaTHOTO TPaKTa M [IMOMBI: MHTAKTHOCTb, TUCIOKALIHST
i nHGUIBTpanus BojioKoH. [locite omepaiiny moImo-
HUTEJIbHO OILICHUBAJIM ITOBpPEXIeHWE TpaKTa (pa3phbiB
TpaKkTa 1 uilleMus B 30He TpakTa no ganHbiM MPT B pe-
xume 1udy3H0-B3BEeIIeHHBIX M300paxkeHmit). BceM ma-
LIMEeHTaM 10 orepanuu nposeaeHa GMPT ¢ onpeneneHn-
eM 30H bpoka u BepHuke.

Xupypruuyeckoe BMEIIATeIbCTBO OCYIIECTBISLIOCH
C MHTPAOIICPAIIMOHHBIM IPOOYXKICHHEM ITallCHTOB
10 MPOTOKOY asleep-awake-asleep. Y Bcex 23 malmeHTOB
ObL1a ITPOBeIeHa KOPTUKATIbHAS M CYOKOPTUKAIbHAST SJICK-
TpodU3NOIOTHIECKAST CTUMYJISIINS C IeIbI0 KOHTPOJIS
JIoOKanu3anuu (GYHKIMOHAIBHO 3HAYMMBIX CTPYKTYP
W YTOYHEHUS IOMYCTUMOro obbema peszekumu. [locie
BCKPBITHSI TBEpAOM MO3TOBOM 000I0YKHM Ha KOPY YCTaHAB-
JIMBaJIN 8-KOHTAKTHBINA 3JICKTPO /I PETUCTPAIINH DJICK-
TPOKOPTUKOTPAMMBI U151 KOHTPOJIS MOSIBJIEHUS] UJIX Hapa-
CTaHUS AIWICNTU(OOPMHON aKTUBHOCTH BCIIEICTBUE
SJIEKTPOCTUMYJISIIIAH.

DIIEKTPOCTUMYJISIIIAIO KOPBI IIPOBOIMIIN € TMHIIHBIMI
MIPSIMOYTOIBHBIMHU UMITYJIbCAMU JJIUTEILHOCTBIO 1 MC
¢ yacrotoii mogaun ctumyia 50 Iix (o I[Mendumnmay). AMm-
IUINTYAA CTUMYJIa B OOJBIIMHCTBE CIy4aeB COCTABIISIIA
4 MA. Tpy HaTMIUK y MAIIMeHTA TUITWYHBIX STTAJICIITH -
(GOPMHBIX KOMITOHEHTOB I10 JaHHBIM 3JICKTPOKOPTUTPA-
¢um ncxomHOM (IO Havaja CTUMYJISIIINM) CUJIY CTUMYJIa
cHXanmm 1o 2 MA. Tlpu rmosrydeHur oTpuaTeIbHOTO 3~
¢dekTa 1pu cTaHAAPTHOM YPOBHE CTUMYJISIIAM Ha YIacTKe
KOpBI, Ha KOTOPOM 1o faHHBIM (M PT nipennonoxuresib-
HO JIOKaJTM30BaJIach peueBast 30Ha, BEITTOIHSIIN TIOBTOPHOE
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tectupoBaHue. I[Ipn aTOM culy cTUMYyJa YBEJIMYNBAIN
10 5—6 MA. B xadecTBe CTUMYJIMPYIOLIETO 30Ha MCIOJIb-
30BaJIM CTAHJAPTHBIM OUITONSIPHBINA JTBYXKOHTAKTHBIM
BJIEKTPOI.

B xone ynaneHust ormyXoJiv IPOBOAVUIM HEMPEPHIBHYIO
CYOKOPTHKAJIBHYIO 3JIEKTPOCTUMYJISILIMIO C TTOMOIIBIO CITe-
LIMAJIBHOTO KOJILIIEBOTO 3JIEKTPOIa, COEAUHEHHOTO C Ba-
KYYMHBIM actimpaTopoM. OCyIIeCcTBISIIA MOHOIIOJISIPHYIO
KaTOAHYIO CTUMYJISILIVIO C TEMHU XK€ TEXHUYECKNMU T1apa-
METPaMHM, YTO U MIPU CTUMYJISILIMUA KOpbl. PedepeHTHDIN
aneKTpon (aHom) pacrionarajics B Touke Fz. Cuia ctumy-
JIa TIpY CYOKOPTUKAITBLHOM CTUMYJISILIMY COCTaBIIsia 4 MA.
ITocne mosiBIeHNS peyeBhIX HAPYIIEHWI B X0[I¢ TUHAMM -
YeCKOl MOHOTIOJISIPHON CTUMYJISIUN JOMOTHUTEIBHO
HCTIOTb30BAJIM OUTIOJISIPHYIO CTUMYJISILIVIO 1JTS1 yTOYHEHMS
JIOKAJIM3ALIY TTPOBOISAIINX ITyTel 6eJroro BeecTBa (Oumo-
JIIpHBIA 30H], TOK OT 4 10 8§ MA). ¥V 18 marmeHToB CyOKOp-
TUKAJIbHO MCTIOJIB30BAJIM MOHOITOJISIPHYIO Y OMITOJISIPHYIO
CTUMYJISILINIO, 4 Y 5 MAalIMEHTOB — TOJIFKO OUITOISIPHYIO.

PE3YJIbTATHI

Hccnenosanns Ha J00ONEPANMOHHOM JTAlE

o ornepaTUBHOIO BMelIaTeNbCcTBA y 16 13 23 nauyeH-
TOB pedb ObIIa B HOpMe. XapaKTep Kaja00 M KOTHUTUBHBIA
CTaTyC IO OIEePAIIH IPSIMO 3aBHUCENIN OT CTETICHM 3J10Ka-
YECTBEHHOCTH OITyXOJIU. Y OOJBHBIX C TJIMO0IacTOMAMU
BBISIBJICHA TIPEMMYIIICCTBEHHO HerpyOasi aKyCTUKO-MHE-
ctrueckast adasus (o A. P. JIypust) ¢ HapyIreHueM Ha3bI-
BaHWS U CIyXOpPEUYeBOM MaMSITH; IIPU aHAIIACTHYECKUX
[JIMOMAaX YCTAHOBJICHO COUYETaHNE SIMICTITUICCKIX TIPH-
CTYIIOB U JICTKMX HapyIIeHUH peun (1o TUIry 3hdepeHT-
HOI1 MoTOpHOM (ada3un bpoka) m aKycTUKO-MHECTHIE-
cKoil adaszum), a Ipu TIMOMaX HU3KON CTeIeHU
3JI0KaY€CTBEHHOCTH 0 OITePAIIX OTMEJAIICS SITHIICTITH -
yecKuii cmHapoM. KpoMe 3Toro, mpu HeHpOIICHXOJIOTH-
YeCKOM HMCCIICAOBAaHNH Y OOJIBIITMHCTBA ITAIIICHTOB BHISB-
JICHBI HApYIIIEHMST CITyXOpeUYeBOM ITaMsITH Pa3HOI CTEITCHM.
Bce manmeHTHI B MCciIeyeMOoi TpyIIiie ObIIN TTPaBIIaMHU.

I1o nanubiM nipeponepanonHoit MPT 3oHa Bpoka
Obl71a OOHapy:KeHa y Bcex 11 manueHToB ¢ OIyXO0Jbio JI00-
HOI monm; 30Ha BepHUKe Takke Obljla BEISIBICHA Y BCEX
8 TTaIIMEeHTOB C OIYXOJIbIO BUCOYHOM TOJIH.

CooTHoIIIeHMEe apKyaTHOTO ITyYKa W OITyXOJIH TI0 TaH-
HbIM M P-TpakTorpadum orpaxkeHo B TaoI. 2.

Kak BumHo u3 Tab6n. 2, npu MP-Tpaktorpadpuu
JIo orepauyu B 12 ciaydasx TpaKT ObUT He MH(UIBTPUPO-
BaH, a B 11 cinyyagx — uHuUasTpupoBaH. B To ke Bpems
[0 JaHHBIM IOCJeonepanuoHHol MP-Tpakrorpaduun
BBISIBJICHO 5 CJIydaeB ITOBPEXICHMS TpaKTa: 3 CIIydas Ipsi-
MOTO pa3pbiBa (MHUKPOXUPYPTUYESCKUM MHCTPYMEHTOM)
1 2 ciIydasi — HEIPSIMOTO ITOBPEXICHUS (MIIEMUIECKOTO
Xapakrepa).

[Mpu ananu3e pa3MepoB OITyXOJIU IO JTaHHBIM JOOTIC-
paunonHoit MPT omnpeneneHo, 4To B 5 cllydasix OIMyXoJIu
ObLIM 10 3 cM B IMaMeTpe, B 15 caydasx — ot 3,0 10 6,0 cMm,
B 3 cay4asix — >6 cM.
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Tabnuua 2. [laHHble MarHUTHO-PEe30HaHCHOM TPaKTOrpaduK C PEKOHCTPYKLMEN NeBOr0 apKyaTHOro TpaKTa [0 v nocse onepauum (n = 23)

Table 2. The data of magnetic resonance tractography with reconstruction of left arcuate fasciculus before and after surgery (n = 23)

Cocrosinie TpakTa

WHuTakTeH
Intact

JucaouupoBaH
Dislocated

NudunsrpupoBan
Infiltrated

MHbunbTpupoBaH + AUCIOLMPOBAH
Infiltrated + dislocated

TToBpexaeH
Damaged

Jlo onepanun, n ITocae onepamyu, n

6 6
6 6
8 5
3 1
0 5

Ilpumenanue. Tpaxm «unguasmpuposan» — mpakm 00 onepayuy He NPOCMPAUBAEMCsl, HAX00UMCs 6 30He ONYXO0AU, HO PeHeBbiX HapYuleHUll Hem
unu noumu Hem, «OUCAOUUPOBAH» — HAXOOUMCS NO nepughepuu OnyxXou, 0epopMUpoBaH U3-3a ee pocma,; «<NOBpelcoeH» — He NPOCMPAUBAemcs nocie

onepauuu, Haxoouacs 6 30He Onyxoau, NOABUNUCHL peyesble HAPYUICHUA.

Note. “Infiltrated” fasciculus — prior to surgery the fasciculus can’t be reconstructed, it is located in the area of the tumor, but there are minor or no
speech abnormalities; “dislocated” fasciculus — the fasciculus is located at the periphery of the tumor, it is deformed due to tumor growth; “injured”
Sfasciculus — it can’t be reconstructed after surgery, it is located in the area of the tumor, speech abnormalities are arised.

HccnenoBanusi Bo BpeMsi onepanuu

OmyxoJm 100HO# A0M. Bo BpeMst mHTpaomepalinoH-
HOW 3JEKTPOCTUMYJISILIMU KOPbI 30Ha bpoka BbIsiBIeHa
y 8 u3 11 mMalMeHTOB C OIyXOIsIMU JIOOHO gonu. Ee 00-
HapyXeHHe TIPU DJICKTPOCTUMYJISIIIUKA COMPOBOXKIAIOCH
OCTaHOBKOI peuM WJIM IIepPCeBepPAllUSIMHU IIPEIBIIYIINX
CJIOB TIpU Ha3bIBAHMM KapTUHOK, YTO OBLIO XapaKTEPHO
s adpdepeHTHON MOoTOpHOM adasun nmo A.P. Jlypusa
(acdbaznm bpoka). CoBmanenue 30061 bpoka, BEISIBICHHO
mpu GMPT u npsimoii ctumyisiinu kopsl (ITCK), ycra-
HOBJIEHO Y 7 13 8 OOJBHBIX.

[Ipu cyOKOPTHKAIBHOM CTUMYJISILIK PeYeBbIC HAPY-
IIeHMS OBLIN CXOXM C TAKOBBIMH T1pu adasznm bpoka (Ha-
IIpuMep, IepceBepallni, OcTaHOBKa peur). [Ipu sToM
y 6 MaLMEHTOB MPU JICKTPOCTUMYJISILIUKA CyOKOPTUKAIb-
HBIX OTIEJIOB (Ha IIyOMHE OKOJIO 2,5 CM) yCTaHOBIIeHA
aKyCTHUKO-MHecTHIecKas adpa3ust (HOMAIHATUBHAS) — 3a-
ObIBaHME CJIOB, T. €. PU CTUMYJISILMU TTYyOMHHBIX 3aJHUX
OTIEJIOB JIOOHOM JOJIM OOHAPYKMBAJIU peueBbie 3 PEKTHI,
OYEeHB CXOXME C TAKOBBIMU IIPH CTUMYJISIIUM 30HHI Bep-
HUKE BUCOYHOM M0M (TaK Ha3bIBacMasl TIPOBOTHUKOBAS
acdasus).

Omnyxoim BHCOYHOM 10, [Ipy 371eKTPOCTUMYIISIINN
KOPBI BUCOUHBIEC PeUEeBbIC 30HBI BHISIBIICHBI Y 5 13 8 00JIb-
HBIX C OITyXOJISIMU BUCOYHOI moym. HaGmomaaace THIId-
Has KapTHMHA peYeBbIX HapYIICHUH 110 TUMY aKyCTHKO-
MHecTuueckoii adaszum [3]. [Ipu Ha3bIBAHUU KapTUHOK
(Jarme — 0OBEKTOB) BO BpEMSI JIEKTPOCTUMYJISIIINH OOJTb-
HBbIe 3a0BIBAJIM CJI0BA, MBITAJIUCh OMUCHIBATH (DYHKIIUIO
IIpeaMETOB Ha KAPTUHKAX, TOSIBIISUIMCH JIUTEPaTbHBIC Ta-
padasum, HHOTIA OTMEUYAIMCh TaK1e HETPYObIe pacCTPOii-
CTBa, KaK CJIOXHOCTM C MOHMMaHWEM HWHCTPYKIINI

(TratmeHTH mepecnpamuBan ux). CoBmageHWe 30HBI
Bepnuxke, BoisiBieHHoi nipu @MPT u I1CK, yctaHoBiieHO
y 3 13 5 OOJIbHBIX.

[Tpu cyOKOPTUKAIBHOI CTUMYJISIIIUNA TAKKE OTMEeda-
JINCh HapyIIeHUs] Ha3bIBaHWSI B BUIE 3a0BIBAaHUS CIIOB
¥ JINTepaIbHBIX Tapacdasuit. [Ipu 3ToM y 4 anmeHTOB
MIPU 2JIEKTPOCTUMYIISIIINU CYOKOPTUKATbHBIX OTHCIOB
(Ha TIyomHe okoio 3,0 ¢cM) BBIIBICHBI MOTOPHBIC Hapy-
meHus pedr. borbHBIC UCTIBITHIBAIN 3aTPyIHEHUS C Ha-
JaJI0M TIPOU3HECEHMS CJIOBA, BIJIOTh O OCTAHOBKH PEUU
(Kak mpu CTUMYJISIIUU 30HBI Bpoka), B JIeTKMX cirydasix
HaOJTIIONAINCH «CITOTHIKAHMSI» TIPY Ha3bIBAHUM U TTEPCEBE-
paly CJIOB M CJIOTOB, HEKOTOPBIC OOJIbHBIC HAUMHAIN
«pacTSATUBaTh» CJIOBA M TOBOPUTH MX ITO CloTaM. Takmm
00pa3oM, TIpU CTUMYJISILIUY TIYOMHHBIX 3aIHUX OTIEJIOB
BUCOYHOU IO/ OOHAPYKMBAJIN pedeBbIe 3(D(GEKTHI, OUYCHb
CXOXWe ¢ TAKOBEIMH TIPU CTUMYJISILIMY 30HBI bpoka 100-
HOM moiu (Tak Ha3biBaeMasl IIPOBOIHMKOBaAsT adas3us).
Tormka pacmooxXeHus JIeKTPoaa IIPU 3TOM COOTBETCT-
BOBaJla MPOEKIMU apKyaTHOTO TpakKTa, YTO U ObLIO MO~
TBEPKICHO TaHHBIMU TOCIeonepannoHHoir MP-Tpakro-
rpacdu Yy HEKOTOPBIX AlIMEHTOB.

Onyxoim TeMenHo# 10, [1py 37eKTpOCTUMYISIINN
KOPBI TEMEHHO I0JIM peUeBBIX HApYyIIICHNI He 0OHapysKe-
Ho. [1pn cCyOKOPTHKATBEHON 3JIEKTPOCTAMYJISIIINN peUCBhIC
HapYIICHMS BEISBJICHBI Y BCeX 4 IMaIleHTOB C OITyXOJISIMU
TeMeHHOU moymm. [Ipw 3ToM y 3 aiMeHTOB OTMEYaINCh
HapYIICHUST pe4YM, XapaKTePHBIC IS CTUMYJISIIIMN 30HBI
BepHuke (3a0bIBaHUE CIIOB, JUTEepaibHbIe Mapada3un);
y 1 manmeHTa — HapyIIeHUs pedu, XapaKTepHBIC IIJIST CTH-
MYJISIIMY 30HBI bpoka (HapyllieHre WHULIMALINNA pedn).
Takum ob6pa3oM, OblIa BEISIBIIEHA IPOBOTHUKOBAST adasnsl.
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HccnenoBanus nocje onepaTuBHOr0 BMeIaTeIbCTBA

B paHHeM niocieonepalliOHHOM MEPUOAE YXYALLIEHUE
pedeBbIX (PYHKIINI YCTAaHOBJIEHO Yy 17 OOJBHBIX: TTOSBIIC-
HHE HOBBIX pEeYeBBIX HapyIIeHU — B 13 ciayJasix, Hapa-
CTaHMe MMEBIIMXCS HApYIICHUN pedn — B 4 Ciydasix.
[Ipu 5TOM Y 4 M3 3THX MMALIMEHTOB HAPYILICHUST PEY COOTBET-
CTBOBAJIM TOJIBKO MECTY OIepalliyl — BUCOYHAsT (HOMMHA-
TUBHas ada3rs) Ipy BMEIIaTeIhCTBaX Ha BUCOYHOI J0Je,
acasua mo todbHoMy THITy (adasusa bpoka) — mpu BMela-
TeJIBCTBAX Ha JIOOHOMH moite. OmHako y 13 maleHToB Hapy-
IIEHUSI PeYy TIOCTIe OTepalliy HOCWIIM CIIOXKHBIN XapaKkTep,
a IMEHHO MMEJIO MECTO COUeTaHNE IMPU3HAKOB TTOPAKEHUST
JIOOHOI U BMCOYHOM NOJIei, T.€. aKyCTUKO-MHECTUYeCKast
aazmst cogeTanach ¢ OTIYCTIIMBEIM MOTOPHBIM KOMITOHEHTOM
HapyLIeHUs peYy MM Ha000poT. Y 6 13 3tnx 13 marmeHToB
OITYXOJTb OBIJIa PACITOJIOXKEHA B JIOOHOM 10J1e, Y 3 — B BUCOU-
HOI1 1o71e U y 4 — B TEMEHHOI J0JTe.

M3 3 manneHTOB C OMyXOJIbIO JIOOHOM JOJIM C OTPH-
LaTedbHBIM KapTUpoBaHMeM 30HB bpoka mpu IICK
1 «TIOJIOXUTEIBHOM» 30HOU Bpoka 1mo maHHBIM IIpeIore-
paunoHHoit M PT pedeBbie HapylIeHMS pa3BUINCH Y | Ma-
LIMEHTa ¥ HOCUJIN XapaKTep IMMPOBOTHMUKOBOI, a HE MOTOP-
HOW aazuu.

M3 3 mameHTOoB C OITyXOJIbI0 BUCOYHOM IO C OTPH-
LaTeJbHBIM KapTUpoBaHUeM 30HBI Bephuuke mpu [TCK
U <«ITOJIOXHUTEJIbHOI» 30HOM BepHMKe 1Mo maHHBIM TIpei-
onepaunoHHoii GMPT peueBble HapylIeHUs pa3BUINUCH
y 2 IallMEHTOB: Y OMHOTO IOSIBIJIACH TOJIBKO ITPOBOTHU -
KoBas aca3usi, a BTOPOrO — TOJIBKO CEHCOpPHAsI.

PeueBbie HapylieHUs1 ObLIM Oo0Jiee BhIpasKeHHBIMU
U BCTpEYaIuCh Yalle y TeX NalMEHTOB, Y KOTOPbIX MO AaH-
HBIM TIpenoniepaimoHHoi M P-tpakrorpaduu orMedanach
WHQUIBTpaus apKyaTHOTO TpaKTa.

IIpoBegeHHas BceM IMallMeHTaM B mepBble 48—72 4
nocie onepauuu MPT-BoatomMeTpust mokasania, 4To cyo-
TOTaJIbHAS pe3eKIIMS BRITIOJTHEHA B 17 HaOMOneHUSIX, Iap-
LMaibHas — B 6 HAOIIOAEHUSIX.

Onenka pedeBbIx (pyHKIMI 9epe3 3—6 Mecsen

1ocJjie onepanum

KaramHe3 mpociieskuBai TOJBKO Y TeX MalleHTOB,
Yy KOTOPBIX TOCJIe OIepallid HaOII0IaI0Ch YXYIIIIeHIE
pedeBbIX pyHKIMiA. M3 HIX ocMOTpeHo Beero 13 mareH-
TOB. [TosTHOE MM 3HAYNTETLHOE BOCCTAHOBIICHHNE PEYEBBIX
¢yHkumii BeisiBieHo Y 10 6onbHBIX. [TepMaHeHTHBIE Ha-
PYIICHUS peYr UMEJT MECTO Y 3 IMaIlieHTOB. Y 3Tux 3 ma-
LIMEHTOB I10 JaHHBIM MOCJIeonepamoHHoit M P-TpakTo-
rpadyM BBISBICHO IIPSIMOE aHATOMUYIECKOE TTOBPEXKICHIE
apkyaTtHoro TtpakTa. [Ipu 3ToM y 2 TallMeHTOB C UIIEMH-
YeCKHUM ITOBPEXICHUEM B 00JIACTH apKyaTHOT'O TPaKTa 10
pe3yJbraTaM rocneornepaioHHoit M P-tpakrorpagun yepes
6 MeC 0TMEYasIoCh ITOJIHOE BOCCTAHOBJIEHUE PEYM.

Kmmnngecknii npumep 1. layuenmxa C., 32 aem, ¢ ana-
naacmuyeckoii oaueodenopoenuomoii (Grade 3) 6 negoit me-
MeHHOU doae. M3 anamuesa: 0k010 2 mec HaA3a0 603HUK SNU-
AeNMUYeCcKUil Npucmyn.
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Heiiponcuxonoeuueckoe uccredoganue 0o onepayuu: petsb
u nucoemo coxpannul. lannsie MPT-uccredosanus npedcmag-
JeHbl Ha puc. 1.

HumpaonepayuonHsiii MOHUmMopuHe (KpaHuomomusi 8 co-
3HAHUU): 8 KOHUE pe3eKyul ONYXoau Ha (hoHe HenpepbleHOl
CyOKOpMUKanbHOU snekmpocmumyasyuu (cuna moxa 4 MA) npu
€80000HOM Juanoee 6 memeHHOl doae Ha enyouHe oKoao 3 cm
BO3HUKAU HapyUleHUs pevu (3a0bi6aHue U NPONYCKU CA08, AUume-
panshble napaghasuu) (cm. puc. 1, 0: 3onet 2, 17, 75).

Hetiponcuxonoeuueckuii ocmomp nocie onepayuu:. y na-
yuenmku akycmuko-mHecmuyeckas agasus (3abvieaem
HA36aHUS NPeOMemO08 HA KAPMUHKAX — GUCOYHBLI MUN) 8 CO-
yemanuu c 100HOlU MOMOPHOU agasueli (0burue nepcesepa-
Yuil, 8 MOM Hucae npU NUCbMe — MOMAAbHASL a2pagus U3-3a
nepcegepayuii) — npoBOOHUK08As adasus Npu NOpadcerul
apKyamHozo mpaKkma, coeOuHsowe20 QYHKYUY UCOYHOL
u 106Ho1 doaell (cm. puc. 1, xc).

Yepes 3 mec nocne onepayuu peuegblx HapyuleHuU He 8bi-
A6NEHO.

Kmmanaeckuii npumvep 2. Ilayuenmra P., 32 aem, c onu-
2odendpoenuomoii (Grade 3) 6 neoii eucouroti doae u cynpa-
MapeuHanbHoU u3guaure memeHHol doau. M3 anamuesa:
cmana ommeuams, HMo @ nociedHee epemsi npu maneliuiem
omeneueHuU cpasy 3a6ui6ana NPOHUMAaHHoe.

Heiiponcuxonoeuueckoe uccredoganue 0o onepayuu: petsb
U NUCbMO COXPAHHbL; HAOAJaemcs Omuemaugoe CHudCeHue
cAyxope4uesoll namamu 6 omcpo4eHHoMm 3eene. Jannvie MPT-
uccaedosanus npedcmasneHst Ha puc. 2.

HumpaonepayuonHbsiii MoHumopuHe (KpaHuomomus 8 co-
BHAHUU): NPU INeKMPOCMUMYAAYUU Kopbl (cura moka 4 MA)
Knepedu om onyxoau 6 3a0HUX omadenax eepxHeil 8UCOYHOLL
U3BUAUHDL BbISABAEHB AUMEPANbHbIE NApapasul; 8 KOHUe pe-
3eKyUU ONyxoau Ha one Henpepvl8HOU CYOKOPMUKAAbHOU
anekmpocmumyaayuu (cura moxa 4 mA) npu ceobooHom ou-
anoee 6 3a0He-8epXHUX OMOeAaxX BUCOYHOU D0aU Ha enyduHe
0KO0/0 3 CM GblA6AeH OMUYEeMAUBbI MOMOPHbIL KOMNOHEHM
HapyuweHuil pevu — nepcegepayuu cA08 U 10208, GNA0Mb
00 NOAHOU HeB03MONCHOCII HAYAMb NPOUHECEeHUE C108a —
0CMAaH0B8KA peuu, KaKk npu cmumyauposanuu 3ons. bpoka
(cm. puc. 2, e: sonvt G, P). Ha smom amane ydanenue onyxo-
AU NPEeKPaueHo.

Hetiponcuxonoeuueckuii ocmomp nocie onepayuu: y na-
YUEHMKU 8blsI8AEHbl YePMbl BUCOMHOL AKYCMUKO-MHecmuYe-
cKoll aghazuu (3abbl6ana Ha38aHue, HO ONUCHIBAAA NPpedMen)
6 couemaruu ¢ 100HOl MOMOPHOU agasueil (obuaue nepcese-
pauuii, 8 MOM uucae U npu nuceme — aezpaghus, u3-3a nepce-
eepayuil He cMO21a HANUCAMb 0adce C80H0 Hamuiur) — npo-
600HUK08as agha3usi NPU NOPANCEHUU APKYAMHO20 MpaKma
(cm. puc. 2, 3, u).

OBCYXAEHUE

COBDCMCHHOC IIOHUMaHue HeﬁpOaHaTOMH‘{CCKOﬁ
OCHOBBI AA3bIKOBBIX (I)YHK]_[I/II))I OCHOBAHO Ha U3y4Y€HUHU MO-
,Z[eﬂefl, BKJIIOYAIOIIMX MHOTHE 00JacTu KOpPbI TOJIOBHOTO
Mo3ra (BerHIOIO 1 HUDKHIOIO JIOOHBIE MN3BUJIMHbBI, HUXK-
HIOIO TEMCHHYIO I0JIbKY, BEpXHIOIO M1 CPEIHIOIO BUCOYHLBIC
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Puc. 1. Jannsie nayuesmku C.: a, 6 — Ma2HumHo-pe3oHaHcHas momoepaghusi (MPT) do onepayuu: akcuansHele cpessi 8 T1-pexcume ¢ KOHMPACMHbLIM ycuneHueM (a) u 8 pe-
sHeume T2 FLAIR (6); 8, 2 — MazHUMHO-pe30oHaHCHas mpakmozpaghusi 0o onepayuu: 3esieHbiM ysemom 0603HaqeH 0y2000pa3Hblii Ny4oK (UHGUALMPUPOBAH) — BKIKOHEH
8 CMpyKmMypy onyxonu no 3adHell 2paHuue; HUXCHUL J106HO-3ambiI0YHbIl (0603HAYEH CUHUM Uu8emom) U HUXCHUU npodonibHelli (0603HAYEH KPACHbIM U8emoM) mpaKmel
UHMaKmHsl; @ — uHMpaonepayuoHHas omoepagus: yugpamu 2, 17, 75 0603HayeH apkyamHeili mpakm; e, 1 — MPT nocie onepayuu: akcuansHele cpessi 8 T1-pexcume
€ KOHMPAcmHeIM ycuneHueM (e) u 8 T2-pexcume (34); 3, U — Ma2HUMHO-PE30HAHCHAS MPAKMO2pagus: 3e/1eHbIM UsemoM 0603HaqeH 0y2006pa3Heili ny4oK, Komopsii pac-
nosioxceH 86/1U3U NOC/IEONEPAYUOHHOU NOIOCMU; HUMCHUL SI06HO-3aMbLI0YHbIT U HUMCHUT NPOG0bHLIL NYYKU UHMAKMHb!

Fig. 1. Data of female patient S.: a, 6 — magnetic resonance imaging (MRI) before surgery: axial scans in contrast-enhanced T1-weighted (a) and T2 FLAIR modes (6);
8, 2 — magnetic resonance tractography before surgery: arcuate fasciculus (infiltrated) is shown in green: it is incorporated into the tumor along the posterior boundary; inferior
fronto-occipital (shown in blue) and inferior longitudinal (shown in red) fasciculi are intact; d — intraoperative image: figures 2, 17, 75 denote the arcuate fasciculus; e, s — MR/
after surgery: axial scans in contrast-enhanced T1-weighted (e) and T2-weighted modes (3); 3, u — magnetic resonance tractography after surgery: arcuate fasciculus is shown
in green, it is located near the postoperative cavity, inferior fronto-occipital and inferior longitudinal fasciculi are intact

WU3BUJIMHBI) ¥ TPAKThI OEJIOTO BelecTBa (JIOOHBIN KOCO  OHHOE KApTUPOBAaHME HE TOIHKO KOPKOBBIX PEUEBbIX 30H,

My4YOK, JyrOOOPa3HbIi MMy4yOK, HUXXKHUI JTOOHO-3aThLUTOY-
HBIN My9OK 1 Ipyrue BosokHa) [10, 11].

B nuteparype onmucaHbsl MHOTOYMCIEHHBIE CITydau
TPaH3UTOPHOM ITOC/IEOTIePAIITMOHHO acha3nu IIpU XUPYP-
TMYECKOI Pe3eKInu (C IPOOYKAEHNEM) TJIMOM, PACITONIO-
JKEHHBIX B IOMUHAHTHOM TIO peuu nojyiiapuu [2, 12, 13].
15t cHUXKeHUST BEPOSITHOCTH TOSIBIIEHUST TIOCIe0oTIepativ-
OHHOTO PeYeBOTO Ne(PUIINTA UCTIONB3YIOT MHTPAOTIepalv-

HO U JUIMHHBIX aCCOLIMATUBHBIX IyTel. bonbIioe 3HaueHne
WMEIOT IMapaMeTphl ¥ CUJIa TOKA MPU CTUMYJISIIIAY aCCOLIU-
atuBHBIX TpakToB. [1o manHeiM H. Duffau u coaBrt., moutn
y 80 % manueHTOB cpasy Mociie oreparvii ¢ IpodyKaeH!-
€M Ha TOMWHAHTHOM TIOJIyIIapUU BO3HUKAIOT peYeBbIE
HapyiueHus. [1o mpouectBun 3 Mec 10 95 % GONBHBIX
HEe MMEIOT HeBpoJorndeckoro aedunmTta [14]. H. Duffau
U COaBT. UCTIONB30Bau cuity Toka 2 MA. [1o pe3ynsratam
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Puc. 2. [lanHeie nayuenmku P.: a — MazHUMHo-pe3oHaHcHas momozpagus (MPT) do onepayuu: akcuansHbil cpes 8 pexcume FLAIR; 6 — ¢yHkyuoHansHas MPT do onepayuu:
0paHicesbiM yaemom 0603HaqeHa 30Ha BepHuke (pacnosoxceHa knepedu om onyxonu); 8~ — Ma2HUMHO-PE30HAHCHAs Mpakmozpagus Ao onepayuu: 3e1eHsIM Ugemom
0603HayeH dy2006pasHbIl Ny4oK (UHMAKMHbIL) — pacnosoxceH no 3adHel 2paHULe ONYXoaAU U MeCHO npuseXcum K Hel; HUMCHUL 106HO-3ambl104HbI (0603HaYEH CUHUM
usemom) u HuxcHul npodosibHeIii (0603HaYeH KPacHsIM UBemoM) MpPakmel UHMAKMHLI; e — UHMPAoNepPayuUoHHas omozpaghus: 6ykeamu G, P 0603HayeH apkyamHbild mpakm;
X — MPT nocne onepayuu: akcuansheili cpe3 8 pexcume T2 FLAIR; 3, u — MazHUMHO-pe30HAHCHAS MPakmozpagus nocsie onepayuu: 3e/ieHsIM ygemoM 0603HaqeH dy2o-
06pa3HbIl NYHOK; HUXCHUL 106HO-3aMbII0YHBIU U HUMCHUL NPo00/IbHLIG MPAKMbl UHMAKMHbI

Fig. 2. Data of female patient R.: a — magnetic resonance imaging (MRI) before surgery: axial scan in FLAIR mode; 6 — preaperative functional MRI: Wernicke's area is shown
in orange (located at the front of the tumor); -0 — magnetic resonance tractography before surgery: arcuate fasciculus (intact) is shown in green: it is located very close
to the posterior border of the tumor; inferior fronto-occipital (shown in blue) and inferior longitudinal (shown in red) fasciculi are intact; e — intraoperative image: letters G and P
denote the arcuate fasciculus; 3 — MRI after surgery: axial scan in T2 FLAIR mode; 3, u — magnetic resonance tractography after surgery: arcuate fasciculus is shown in green;
inferior fronto-occipital and inferior longitudinal fasciculi are intact

JIIPYTUX aBTOPOB, KOTOPbIE OCTAHABIMBAIU PE3EKIIMIO Yem MeHbIIIEe CHIa TOKA, HA KOTOPOl OCTAHABIUBAIOT

TpU CUJie TOKa B 6 MA, TPAaH3UTOPHBIE peueBbie HapYIlle-
HUSI BO3HUKAIUN Y 60 % malmMeHTOoB, TTOCTOSTHHBIE peYeBbie
HapylLleHUsT ocTaBaiuch rmout y 10 % mauuentos [13].
B namem wccrienoBaHuM HapacTaHUE PEYEBBIX HApyIe-
HUI B paHHEM TIOCIEOTIEPAIIMOHHOM TTeproie Habmona-
Jochk y 75 % manueHToB, a MepMaHEHTHbBIE HApyIIEHUS
peuu 6o y 15 %, mpu 3TOM Mbl UCIIOJIb30BaIU CUIY
ToKa 4 MA.

PE3eKInIo, TeM OO0JIbIlIE PATUKATBHOCTD YAAJIEHUS OTTyXO-
JIV, OTHAKO U OO0JIbIIIEe BEPOSTHOCTD MOBPEXIEHUS TPAKTA
[15]. Kak n3BecTHO, ci1jia TOKA UMEET TPSIMYIO B3aMO3a-
BUCUMOCTh C PACCTOSTHMEM, Ha KOTOPOE OH pacIpo-
CTpaHsIeTCs, C IPUMEPHBIM COOTHOIIeHHeM 1 MM — 1 MA
(«30710TOC TIPABUIIO» HEUPOGU3INOIOTHI). DTO IIPABUIO
pacTpoCTpaHsETCsl TOJLKO Ha MOHOIIOJSIPHBIN 3JIEKTPOI,
YTO I0Ka3aHo B pabotax bemno Ha mupamunHom TpakTe [3].
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[MosTOoMYy B HallleM MccieIOBAaHUM TSI KAPTUPOBAHMUS ap-
KyaTHOTO TpaKTa MbI OCYIIIECCTBIISUT MOHOTIOJISIPHYIO CTH-
MyJuio. [1py 5TOM MOHOIIONISIPHBIHN JICKTPO, OBLT TIPH-
KpemjieH K BaKyyMHOMY acIlMpaTopy, 9TO ITO3BOJISLIO
HETIPEPBIBHO MCIIOJIB30BaTh CYOKOPTHKAIBHYIO 2JIEKTPO-
CTUMYJISIIIAIO BO BPEeMSI pe3eKIINH OITyXOJI1. BUItonsipHbIii
5JIEKTPOJ MCITOIb30BAIHN JOITOTHUTEIBHO TSI TOUCTHOM
JIOKaJIM3allny peueBBIX QyHKIMi. B Hameit cepun Ha-
OJIIOJEHUIT apKyaTHbI TpakT ObL1 BbissBiaeH y 16 (70 %)
13 23 mNauueHTOB. DTO CBI3aHO C TeM, UTO ITpU CYyOKOPTU-
KaJIbHOM CTUMYJISILIMU MBI MCITOJIb30BaJIA CHIIY TOKa 4 MA.
VY maumeHTOB, Y KOTOPBHIX He OBUT BBHISIBJICH apKyaTHBIN
TPaKT, pACCTOSTHIE OT OITYyXOJIM IO TPAKTa COCTABIISIIO OKO-
7o 1,0—1,5 cm. B uccnenoBanuu D. Mato u coaBT. apKy-
ATHBI TPAaKT ObLI BBISIBIIEH JIULIb Y 33 % MalueHTOB. DTO
00YCJIOBJIEHO T€M, YTO y IIOJIOBMHBI MAIIMEHTOB IYTrO-
00pa3HBIN MYyYOK HAXOMWJICS Ha OOJIBIIIOM PACCTOSHUU
ot onyxoJm [12].

APpPKyaTHBII ITy9OK MMEeT 3HAUUTEIbHYIO TTPOTSIKEH-
HOCTB B OOJIBIIINX MOJTYIIAPHSIX TOJJOBHOTO MO3Ta. Bojok-
Ha apKyaTHOTO TpaKTa COSIUHSIOT HUKHIOIO JIOOHYIO 13-
BWJIMHY C BEpXHEil M cpeaHeil BUCOYHBIMHM W3BMIMHAMU
1 TIPOXOIST B TNIYyOMHHBIX OTHEAX JIOOHOM, TeMEeHHOM
1 BUCOYHOM moseit [16].

HapacTtanne pedeBbIX HapyIIeHUI B paHHEM IIOCTIe-
OITepallTMOHHOM IIepUOIE MOXET OBITh BEI3BAaHO KaK aHa-
TOMUYECKUM ITOBPEXKICHNEM apKyaTHOTO TpaKTa, TakK
1 ero (PYHKIMOHAJIBHOM HETOCTaTOYHOCTHIO [15]. AHaTO-
MHMYeCKOe TTOBPEXICHNE TPaKTa BO BpeMsI OTIepallii MO-
XKeT B JaJbHEeHIIeM IIPUBOINUTH K IIepMaHeHTHBIM Hapy-
IIECHUSM PEUU.

ITo mocaegHUM maHHBIM [3], TpUYMHON (DYHKIIMO-
HaJIbHOM HEAOCTATOYHOCTHU ITPOBOISIINX ITyTei 0eIoro
BeIlleCTBa SIBJISICTCS CIIa3M MEJIKMX COCYI0B, KpOBOCHA0-
KaroImux (IMMUTAOIINX) BOJIOKHA TpaKTa, YTO He YINTHIBA-
eTcs mpu TociaeonepauuoHHoit MP-tpakTorpadun
(TIpu 3TOM TpaKT coxpaHeH). COXpaHHOCTb OCHOBHOIA
MacChl BOJIOKOH apKyaTHOTO TpaKTa o0ecIieurMBaeT BOC-
CTaHOBJICHUE PEUM B OTIAJICHHOM ITepHOe.

B Hammem mccaemoBaHUY YMCIIO IMTAIIMEHTOB C HapacTa-
HHEM PEUYEBBIX PACCTPOMCTB B paHHEM ITOCIIEOTIePAITIOH-
HOM Iepuoze 0b110 6oblie (75 %), 4eM 4uciIo MalueH-
TOB C aHATOMIYECKIM TOBPEKICHUEM apKyaTHOTO TpaKTa
10 JaHHBIM IMOCJeonepanuoHHo MP-Tpakrorpadun
(22 %). BTO MOXHO OOBICHUTD (HDYHKLIMOHATBHOMN HEIO0-
CTaTOYHOCTBIO apKyaTHOTO TPAKTa.

IIpu mnocneomnepaumnonHoir MP-tpakTorpadpun
B 3 (13 %) ciy4asix BbISIBJIEHO IIPSIMOE MHTPAOIIEPaLlIOH-
HOE TIOBPEXXICHUE TpaKTa. DTO CBSI3aHO C TeM, YTO BO Bpe-
MsI pe3eKIINM He IIPUMEHSIach TMHAMUYIECKass MOHOIIO-
JISIpHAas CTUMYJISILMSA (TPOBOAWIIACH TOJBKO OUIMOApHAS
CTUMYJISILIAS ), M XUPYPT KPUTUIESCKU TIPUOIU3UIICA K pe-
YeBBIM MYTSIM. Y 2 TAIIMEHTOB B KOHIIE PEe3¢KIINH OIMyXOJIr
BO BpeMsI TeMOoCTa3a C IIOMOIIIbIO OMITOISIPHOM KoaryJis-
LIMY BO3HUKJIN pedeBbiec HapymieHus. [1pu mocieonepa-
IMoHHOW MP-TpakTorpacdun BEISIBICHA 30HA WIIEMUU

B obnactu Tpakta. H. Duffau n coaBT. peKkoMeHAYIOT
HE UCTO0JIb30BaTh OUIOISIPHYIO KOArYJISILMIO BOJIU3U TpaK-
TOB, a MPUMEHSTh TOJbKO I'€MOCTAaTUYECKYIO MapJio,
OJIHAKO OHM TMPOBOIAIT OIepaluu ¢ MpoOYyKAEHUEM TIpe-
MMYIIECTBEHHO MPU INIMOMaX HU3KOM CTENEeHU 3JIoKaue-
CTBEHHOCTH.

YKkazaHHbIE peueBble HapyLIEHUS PErpeccrupoBaIn
y IIOJABJISIIOLIEro OOIBIIMHCTBA MaLMeHTOB (85 %) yepe3
3—6 mec. [lepMaHeHTHBIE HAPYLLIEHUS PeYr HAOII0IAINCh
TOJIBKO y TeX ManueHToB (15 %), y KOTOpBIX IO JaHHBIM
nociaeornepauoHHol MP-Tpakrorpadum orMedyanoch
MNpsIMOE aHATOMUYECKOE HAPYILIEHUE 1IEJTOCTHOCTU AYrO-
00pa3Horo Iy4JkKa.

B 3HauMTENbHO MEHBILIEM YMCIIE MYOJMKALIUIA TIPOBO-
JIUTCSl aHAJIA3 CJIOXKHOTO PEYeBOIr0 CUHAPOMA B MOCJI€OTIe-
pallMOHHOM TEPUOJIE TOC/Ie KPAHUOTOMUU B CO3HAHUU
[17, 18]. PedeBoii cMHAPOM TIpM TTOpPakeHUUW apKyaTHOTO
TpakKTa, COEAUHSIIOIIMNIA YEPTHI BUCOUYHOTO 1 JJOOHOTO MO-
paxxeHusi, paHee ObLI ONKMCAaH HAMU HAa MEHbILIEH rpyIine
MallMeHTOB M TPaKTOBaH KakK IPOBOIHMKOBAsS adas3us
MIpM TTIOpakeHUM apKyaTHOTo TpakTa [5, 7, 19].

Hacrosiias pa6ota siBasieTcst MpoA0JIKEHEM HAKOII-
JICHUS M aHAJIM3a HaOJTI0IeH M 3a TTallMeHTaMM € TJIMoMa-
MU TFOJOBHOTO MO3ra, KOTOPbIM ObLia BBIMTOJHEHA Kpa-
HUOTOMUS B co3HaHMU. OCOOEHHOCTHIO HAIllei cepuu
HaOIIOIEHU SIB/ISIETCS JIOKAIM3ALIMsI OIyXOJiei B TOOHOIM,
BUCOYHOM YU TEMEHHOM NOJISIX IOMWHAHTHOTO MO PeYu Jie-
BOTO TOJyLIApUsI, a TAKXKE MPUMEHEHUE CYOKOPTUKAIbHOM
MOHO- ¥ OUMOJISIPHON 3J€KTPUUECKON CTUMYJISILIAU C Kap-
TUPOBAHUEM BCEX OTIEJIOB apKyaTHOTO TpaKTa U THIATEb-
HbIM aHAJIM30M JI0-, UHTpa- U MOCJEeONepallMOHHBIX pe-
YyeBbIX HapyuieHuil. B pe3ynbrare gaHHOU paboThl ObLIO
YCTaHOBJIEHO, YTO XapaKTep PeueBbIX HAPYLLIEHW 3aBUCEN
OT JIOKQJIM3ALMK OMYyXOJM B MPeaesax JEBOro MoJylapusl.
ITpu nokanu3anyu onyxoJu B 3aIHeJI00HO 001aCTH, 0CO-
OEHHO TPU pacnpoCTPaHEHUU HA CYOKOPTUKAJIbHBIE OT-
ZieJibl, CYIIECTBOBAa BO3MOXKHOCTb MOBPEXIEHHUS apKy-
aTHOroO TpakTa BO BpeMs omnepauuu. IToaTomy y yactu
MaluKreHTOB peueBble HAPYLIEHUST OTPAaHUYUBAIMCH UCKITIO-
YUTEIBHO JIOOHOW CHUMIITOMATHKOW (IepceBepalnin),
ay Ipyrux NpUCOeIMHSINCH PeUYEBbIE CUMIITOMbBI «Ha OT-
IaJleHNW» — BUCOYHBIE CUMIITOMBI (3a0BIBAHUE CJIOB),
00YCJIOBJIEHHbIE MTOpa’KEHUEM TepeaHer YacTh apKyaTHO-
ro TpakTa, MPOXOsIlei B TOOHON noJe, T.€. OOHApyXu-
BaJlaCh TaK Ha3blBaemas NMpoBoaHUKoOBas adasus. [lpu
PAaCMOJIOXEHUU OIMYXOJU B 3aJHEBUCOYHOM 00JIaCTU MO-
MUMO pPEY€BbIX HapYLIEHUI MO BUCOYHOMY TUITY MOTJIU
BO3HUKATb JJOOHbIE cMMOTOMBI. [1pu JloKkanu3zauuum omny-
XOJIU B TEMEHHOM 00J1aCTH peuyeBble CUMIITOMbI BOBHUKA-
JIM TOJIBKO «Ha OTHAJICHUN» — 110 BUCOYHOMY WJIU 110 JI00-
HOMY THUITY.

3AKJTOYEHUE

Bo Bpems omepanmii ¢ mpoOyKIeHNEeM IIPH PacIIojio-
KEHUH OITYXOJIM B JIEBOM IIOJIYIIAPHUM TOJOBHOIO MO3Ta
BaXXHO KapTUPOBATh apKyaTHBIM ITy9OK B INIYOMHHBIX
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oTAesax JOOHOM, BUCOYHOM MM TEMEHHON mOJIei.
I1pu cyOKOpTUKAIBLHOM 3JIEKTPOCTUMYJISILIMU Ayroo0pas3-
HBII ITy4OK YIaJ0Ch BRIIBUTE B 70 % city4aes; 110 JaHHBIM
nocjeonepauoHHoit MP-TpakTorpaduu 1eJ10CTHOCTD
JIyrooOpa3Horo Iydyka Obuta HapyiuieHa B 22 % ciiydaeB
(TIpssMOE TOBPEXICHNE YUIN UIIEMHUS). YXYAIICHUE pede-
BBIX (DYHKIMI B paHHEM ITOCJIEONepallMOHHOM MepHoe
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Background. Awake craniotomy is a modern technique of neurosurgical operations allowing to preserve speech while trying to achieve maximal
tumor resection. For a long time, during awake surgeries the main importance was assigned to electrostimulation of the language centers.
Currently, the mapping of the long association tracts during resection of gliomas of the speech-dominant hemisphere is the necessary requirement
for speech preservation.

Aim. To analyze the results of intraoperative electrostimulation of the arcuate fasciculus in comparison with magnetic resonance tractography
data (MR tractography), as well as speech disorders before and after surgical interventions in patients with left hemisphere gliomas adjacent
to the arcuate fasciculus who underwent awake craniotomy.

Materials and methods. Awake surgeries were performed in 23 patients aged between 19 and 67 years old (mean age 41) with left hemisphere
glionas. Tumor was located in the frontal lobe in 11 patients, in the temporal lobe — in 8 patients, in the parietal lobe — in 4 patients. The malignancy
grade was the following: Grade 2—7 patients, Grade 3—12 and Grade 44 patients. In all patients, the cortical electrophysiological stimulation
to control localization of the cortical language centers and subcortical electrophysiological stimulation for identification of the arcuate fasciculus
were performed during awakening. Speech disorders before and after surgery were evaluated by a neuropsychologist using the Luria method;
intraoperatively, automated test with picture naming was additionally used. The mean current intensity during direct subcortical electrostimulation
was 4 mA. MR tractography with reconstruction of the arcuate fasciculus and volumetry using magnetic resonance imaging (MRI) were performed
in all 23 cases before and after surgery.

Results. During intraoperative electrostimulation, Broca's area was identified in 8 of 11 patients with frontal lobe tumors, cortical temporal
speech areas were identified in 5 of 8 patients with temporal lobe tumors. In 16 (70 %) of 23 patients, the arcuate fasciculus was mapped
in the form of mixed speech abnormalities in the depth of operative wound in the frontal, parietal and temporal lobes. In 17 (75 %) of 23 patients,
worsening the speech function was observed in the early postoperative period: in 13 of them a combination of frontal and temporal types
of speech disorders (conduction aphasia caused by the surgery near the arcuate fascisulus) was observed. The postoperative MR tractography
performed in 23 patients showed the direct intraoperative injury of the arcuate fasciculus in 3 (13 %) cases and adjacent ischemia —in 2 (9 %)
cases. The MR volumetry showed total tumor resection in 8 cases, subtotal — in 9 cases, and partial — in 6 cases.

Conclusion. During awake surgeries for left hemisphere tumors, it is important to map the arcuate fasciculus in the deep parts of the frontal,
temporal and parietal lobes. The subcortical stimulation allowed to identify the arcuate fasciculus in 70 % of presented cases; the MR tractography
showed the damage of the anatomical integrity of the arcuate fasciculus in 22 % of cases (direct injury or ischemia). Worsened speech function
after surgery was observed in 75 % of patients. In the early postoperative period, the main cause of worsened speech function related
to the arcuate fasciculus is its functional insufficiency but not an anatomical damage. These speech disorders regress in the majority of patients
(85 %) in 3—6 months after surgery.

Keywords: arcuate fasciculus mapping, glioma, awake surgery, aphasia, speech disorder
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BACKGROUND

Gliomas are the most common primary tumors
of the central nervous system, accounting for more than
80 % of its total number. The results of the most studies
show that increasing the volume of glioma resection leads
to a decrease in the number of relapses and an increase
in life expectancy [1]. When the tumor is located near
the speech areas, the maximum resection can cause
persistent neurological deficit, which significantly reduces
the patient’s quality of life. Therefore, it is important
to preserve the function of the speech centers during such
operations [2].

The current methods of functional neuroimaging, such
as functional magnetic resonance imaging (fMRI)
and magnetic resonance tractography (MR tractography),
have increased the efficiency of neurosurgical operations
planning, including tumors located near speech areas.
However, these methods are not absolutely accurate.
The preoperative MR tractography data download into
a neuronavigation system is also an unreliable method,
since “brain shift” occurs during surgery. Therefore, awake
surgery remains the “gold standard” for speech areas
mapping [3].

As it is known, gliomas spread along the fibers
of the white matter, and therefore during operations with
awakening in order to preserve speech functions, it
is necessary to map not only the cortical speech centers, but
also the speech tracts. It should be noted that long
association tracts are more sensitive to damage than cortical
speech centers.

The intraoperative white matter mapping is performed
using direct electrical stimulation. However, the subcortical
direct electrical stimulation of the arcuate fasciculus,
in contrast to the pyramidal tract, has not been sufficiently
studied to nowadays [4].

This article is a continuation of the previous studies by
a group of authors from the Burdenko National Medical
Research Center of Neurosurgery [5—7] and presents an
analysis of observation series, including 23 patients with
high- and low-grade gliomas located in the left hemisphere
near the arcuate fasciculus, in whom the both cortical and
subcortical mapping were performed, as well as an analysis
of intraoperative and postoperative speech disorders.

The aim of the study is to analyze the results
of intraoperative electrical stimulation of long association
tracts in comparison with pre- and postoperative MR
tractography data, as well as to assess speech disorders
in patients with left hemisphere gliomas adjacent
to the arcuate fasciculus, who were operated on using
the awake craniotomy technique.

MATERIALS AND METHODS

The criteria for patients inclusion in the study group
were the following: availability of MR tractography with
reconstruction of the arcuate fasciculus before and after
surgery; the tumor location near the arcuate fasciculus

at a distance of not more than 2.0 cm or infiltration of this
fasciculus according to preoperative MR tractography.

The exclusion criteria were the following: significant
speech impairments before surgery (errors in naming more
than 25 % of pictures according to an automated test)
and repeated surgical interventions.

The awake craniotomies were performed in 23 patients
aged 19 to 67 years old (mean age 41) with left hemisphere
gliomas. The patients’ data of the study group are presented
in Table 1.

Table 1. The characteristics of patients in the study group (n = 23)

. . Number
Characteristic of patients,
Sex:
men 8
women 19
Tumor localization:
frontal lobe 11
temporal lobe 8
parietal lobe 4
Histological characteristics:
low-grade gliomas: 8
dysembrioplastic neuroepithelial tumor 1
diffuse astrocytoma 3
oligodendroglioma 4
high-grade gliomas: 15
anaplastic astrocytoma 5
anaplastic oligodendroglioma 6
glioblastoma 4
All patients underwent a comprehensive

neuropsychological examination using the method
of A.R. Luria [8] before surgery and on the 4"—6™"
postoperative day. This method allows to perform the
detailed qualitative analysis of the detecting disorders, their
mechanisms, and also to establish the topical affiliation
of the symptoms observed.

The various types of praxis, qualitative features
of speech functions (including writing and counting),
spatial functions, auditory and visual gnosis as well as
thinking were studied. The particular reference was made
to the assessment of speech function, with spontaneous
speech, naming, understanding, repetition, and writing
under dictation.

To assess the vocabulary and speech function inertia,
a speech fluency test was performed with naming words
with a given feature (red or green objects, nouns starting
with the letter “K” or “C” in cyrillic alphabet) for 1 minute.
In addition, all patients completed a computerized naming
test before and after surgery.

For intraoperative speech monitoring, a computerized
test [9] was also used with naming nouns or verbs based on
simple black-and-white pictures (a total of 50 pictures
depicting actions or objects), and automated series were
also assessed (counting from 1 to 10, listing months, days
of the week). During the entire period of awakening, against
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the background of continuous subcortical electrical
stimulation during tumor removal, a free dialogue was
carried out with the patient (he was asked questions about
the main stages of his life).

All patients underwent magnetic resonance imaging
(MRI) with contrast enhancement and MR tractography
with arcuate fasciculus reconstruction before and after
surgery. The relationship between the arcuate fasciculus
and glioma was assessed — intactness, dislocation, or fiber
infiltration. After surgery, fasciculus damage was additionally
assessed (its rupture and ischemia of fasciculus area
according to MRI data in the diffusion-weighted imaging
mode). All patients underwent fMRI with determination
of Broca’s and Wernicke’s areas before surgery.

The surgical intervention was performed with
intraoperative awakening of patients according to the
asleep-awake-asleep protocol. All 23 patients underwent
cortical and subcortical electrophysiological stimulation
to control the localization of functionally significant
structures and to clarify the accetable volume of tumor
resection. After opening the dura mater, an 8-contact electrode
was placed on the cortex to record an electrocorticogram
to control the appearance or increase of epileptiform
activity due to electrical stimulation.

The cortex electrical stimulation was performed with
single rectangular pulses of 1 ms duration with a stimulus
frequency of 50 Hz (according to Penfield). The stimulus
amplitude in most cases was 4 mA. If the patient had typical
epileptiform components according to the initial (before
stimulation) electrocortigraphy data, the stimulus intensity
was reduced to 2 mA.

If a negative effect was obtained with a standard
stimulation level in the cortex where the speech area was
presumably localized according to fMRI data, a repeated
test was performed. In this case, the stimulus intensity was
increased to 5—6 mA. A standard bipolar two-contact
electrode was used as a stimulating probe.

During tumor removal, the continuous subcortical
electrical stimulation was performed using a special ring
electrode connected to a vacuum aspirator. Monopolar
cathodic stimulation was performed with the same technical
parameters as during cortex stimulation. The reference
electrode (anode) was located at the Fz point. The stimulus
intensity during subcortical stimulation was 4 mA.

After the speech disorders appearance during dynamic
monopolar stimulation, bipolar stimulation was additionally
used to clarify the localization of the white matter tracts
(bipolar probe, current from 4 to 8§ mA). In 18 patients,
monopolar and bipolar stimulation was used subcortically,
and in 5 patients — only bipolar stimulation.

RESULTS

Preoperative examinations

Preoperatively the speech was normal in 16 of 23 patients.
The nature of complaints and cognitive status before surgery
directly depended on the degree of tumor malignancy.

Patients with glioblastomas were found to have predominantly
mild acoustic-amnestic aphasia (according to A.R. Luria)
with impaired naming and auditory-verbal memory; in case
of anaplastic gliomas a combination of epileptic seizures
and mild speech disorders (such as efferent motor (Broca’s
aphasia) and acoustic-amnestic aphasia) was observed, and
in patients with low-grade gliomas, epileptic syndrome was
noted before surgery. In addition, the neuropsychological
examination revealed auditory-verbal memory disorders
of varying degrees in most patients. All patients in the study
group were right-handed.

According to preoperative fMRI data, Broca’s area was
detected in all 11 patients with frontal lobe tumors;
Wernicke’s area was also revealed in all 8 patients with
temporal lobe tumors.

The ratio of the arcuate fasciculus to tumor according
to MR tractography data is shown in Table 2.

Table 2. The data of magnetic resonance tractography with reconstruction of left arcuate
fasciculus before and after surgery (n=23)

Fasciculus state Before surgery, n  After surgery, n
Intact 6 6
Dislocated 6 6
Infiltrated 8 s
Infiltrated + dislocated 3 1
Damaged 0 5

Note. “Infiltrated” fasciculus — prior to surgery the fasciculus can’t

be reconstructed, it is located in the area of the tumor, but there are minor
or no speech abnormalities; “dislocated” fasciculus — the fasciculus

is located at the periphery of the tumor, it is deformed due to tumor growth;
“injured” fasciculus — it can’t be reconstructed after surgery, it is located
in the area of the tumor, speech abnormalities are arised.

As it can be seen from Table 2, according to preoperative
MR tractography the arcuate fasciculus was not infiltrated
in 12 cases and infiltrated in 11 cases. At the same time,
according to the data of postoperative MR tractography,
fasciculus damage were observed in 5 patients, among them
3 cases of direct rupture (with a microsurgical instrument)
and 2 cases of indirect damage (ischemia).

When analyzing the tumor size based on preoperative
MRI data, it was revealed that in 5 cases the tumors were
up to 3 cm in diameter, in 15 cases — from 3.0 to 6.0 cm,
in 3 cases — more than 6 cm.

Intraoperative examinations

Frontal lobe tumors. During intraoperative electrical
stimulation of the cortex, Broca’s area was detected in
8 of 11 patients with frontal lobe tumors. Its detection
during electrical stimulation was accompanied by speech
arrest or perseverations of previous words when naming
pictures, which was typical for efferent motor aphasia
according to A.R. Luria (Broca’s aphasia). Coincidence
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of Broca’s area detected during fMRI and direct stimulation
of the cortex (DSC) was established in 7 of 8 patients.

During subcortical stimulation, speech disorders were
similar to those in Broca’s aphasia (e.g., perseveration,
speech arrest). In 6 patients, with electrical stimulation
of the subcortical areas (at a depth of about 2.5 cm),
acoustic-mnestic aphasia (nominative) was determined
in the form of forgetting the words, i. e., with stimulation
of the deep posterior areas of the frontal lobe, speech effects
were found that were very similar to those with stimulation
of the Wernicke area of the temporal lobe (the so-called
conduction aphasia).

Temporal lobe tumors. During electrical stimulation
of the cortex, temporal speech areas were detected in 5 of 8
patients with temporal lobe tumors. A typical picture
of speech disorders of the acoustic-amnestic aphasia type
was observed [3]. When naming pictures (usually objects)
during electrical stimulation, patients have forgotten
the words, have tried to describe the function of objects
in the pictures as well as the literal paraphasias have
appeared. Sometimes such minor disorders as difficulties
in understanding instructions were noted (patients reasked
them). Coincidence of Wernicke’s area, detected during
fMRI and PSC, was observed in 3 of 5 patients.

During subcortical stimulation, naming disorders were
also observed in the form of forgetting the words and literal
paraphasias. At the same time, in 4 patients, the motor
speech disorders were detected during electrical stimulation
of the subcortical areas (at a depth of about 3.0 cm).
Patients experienced difficulties with the beginning of word
pronouncing up to speech arrest (as with stimulation
of Broca’s area). In mild cases the “stumbling” was observed
when naming and perseveration of words and syllables,
some patients began to “stretch” the words and pronounce
them by syllables.

Thus, the stimulation of the deep posterior parts
of the temporal lobe revealed speech effects very similar
to those observed during stimulation of the Broca’s area
of the frontal lobe (the so-called conduction aphasia).
The electrode location corresponded to the projection
of the arcuate fasciculus, which was confirmed by
postoperative MR tractography data in some patients.

Parietal lobe tumors. No speech disorders were
determined during electrical stimulation of the parietal lobe
cortex. During subcortical electrical stimulation, the speech
disorders were detected in all 4 patients with parietal lobe
tumors. In 3 patients, the speech disorders typical for
stimulation of Wernicke’s area (forgetting words, literal
paraphasias) were noted; in 1 patient, speech disorders
typical for stimulation of Broca’s area (impaired speech
initiation) was observed. Thus, the conduction aphasia was
detected.

Postoperative examinations
In early postoperative period, the following deterioration
of speech functions was found in 17 patients: the appearance

of new speech disorders — in 13 cases, an increase in existing
speech disorders — in 4 cases. In 4 of these patients, speech
disorders corresponded only to the site of surgery —
temporal (nominative aphasia) in interventions on
the temporal lobe, frontal aphasia (Broca’s aphasia) —
in surgeries on the frontal lobe.

However, in 13 patients, the speech disorders after
surgery were complex, namely, there was a combination
of damage signs of the frontal and temporal lobes, i.e.
acoustic-amnestic aphasia was combined with a distinct
motor component of speech disorder or vice versa.
In 6 of these 13 patients, the tumor was located in the frontal
lobe, in 3 cases — in the temporal lobe, and in 4 patient —
in the parietal lobe.

Among 3 patients with a frontal lobe tumor with
negative mapping of Broca’s area in PSC and a “positive”
Broca’s area according to preoperative fMRI data,
the speech disorders developed in 1 patient and were
conductive, rather than motor, aphasia.

Among 3 patients with a temporal lobe tumor with
negative Wernicke’s area mapping in PSC and a “positive”
Wernicke’s area according to preoperative fMRI, the speech
disorders observed in 2 patients: one developed only
conduction aphasia, and the other — only sensory.

Speech disorders were more pronounced and occurred
more frequently in those patients who had arcuate fasciculus
infiltration according to preoperative MR tractography.
MRI volumetry performed in all patients during the first
48—72 hours after surgery showed that subtotal resection
was performed in 17 cases, and partial resection was
achieved in 6 cases.

Evaluation of speech functions in 3—6 months

after surgery

The follow-up was performed only for those patients
who had postoperative speech function deterioration.
Among them only 13 patients were examined. The complete
or significant recovery of speech function was observed in 10
patients. The permanent speech disorders were revealed in 3
patients. In these 3 patients, direct anatomical damage
of the arcuate fasciculus was detected by postoperative MR
tractography. At the same time, in 2 patients with ischemic
damage of the arcuate fasciculus according to the results
of postoperative MR tractography, the complete recovery
of speech was observed in 6 months after.

Clinical case 1. The female patient C., 32 years old, with
anaplastic oligodendroglioma (Grade 3) in the left parietal
lobe. From the patient’s medical history an epileptic seizure
occurred about 2 months ago.

Neuropsychological examination before surgery revealed
that speech and writing are intact. MRI data are presented
in Fig. 1.

Intraoperative monitoring (awake craniotomy) was
the followng: at the end of tumor resection, against
the background of continuous subcortical electrical stimulation
(current intensity 4 mA) during free dialogue in the parietal
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lobe at a depth of about 3 cm, speech disorders (forgetting
and omission of words, literal paraphasias) arose (see Fig. 1, e:
zones 2, 17, 75).

The neuropsychological examination just after surgery
revealed that the patient has acoustic-amnestic aphasia
(forgets names of objects in pictures — temporal type) combined
with frontal motor aphasia (abundance of perseverations,
including when writing — total agraphia due to perseverations).
The conduction aphasia with damage of the arcuate fasciculus,
connecting the functions of the temporal and frontal lobes, was
stated (see Fig. 1, g).

There were no speech disorders in 3 months after surgery.

Clinical case 2. The female patient R., 32 years old, with
oligodendroglioma (Grade 3) in the left temporal lobe
and supramarginal gyrus of the parietal lobe. From
the patient’s medical history: patient began to notice that
recently, at the slightest distraction, she immediately forgot
what she had read.

The neuropsychological examination before surgery
revealed that the speech and writing were preserved with
a clear decrease in auditory-verbal memory in the delayed
link. The preoperative MRI data are presented in Fig. 2.

The data of intraoperative monitoring (awake craniotomy)
were the following: during electrical stimulation of the cortex

Fig. 1. Data of female patient S.: a, b — magnetic resonance imaging (MRI) before surgery: axial scans in contrast-enhanced T1-weighted (a) and T2 FLAIR modes (b);
¢, d — magnetic resonance tractography before surgery: arcuate fasciculus (infiltrated) is shown in green: it is incorporated into the tumor along the posterior boundary; inferior
fronto-occipital (shown in blue) and inferior longitudinal (shown in red) fasciculi are intact; e — intraoperative image: figures 2, 17, 75 denote the arcuate fasciculus; f, g - MRI
after surgery: axial scans in contrast-enhanced T1-weighted (f) and T2-weighted modes (g); h, i — magnetic resonance tractography after surgery: arcuate fasciculus is shown
in green, it is located near the postoperative cavity, inferior fronto-occipital and inferior longitudinal fasciculi are intact



Original report

HENPOXUPYPI'UISI

(current intensity 4 mA) literal paraphasias were detected
in the posterior parts of the superior temporal gyrus anterior
to the tumor; at the end of tumor resection, against
the background of continuous subcortical electrical stimulation
(current intensity 4 mA) during free dialogue in the posterior-
superior parts of the temporal lobe at a depth of about 3 cm,
a distinct motor component of speech disorders was detected —
the perseveration of words and syllables, up to the complete
inability to begin pronouncing a word (speech arrest, as with
stimulation of Broca’s area) (see Fig. 2, f: zones G, P). At this
stage, tumor resection was stopped.

The postoperative neuropsychological examination was
the following: the patient showed features of temporal acoustic-
amnestic aphasia (she forgot the name, but described
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the object) in combination with frontal motor aphasia
(abundance of perseverations, including when writing —
agraphia, because of perseverations she could not even write
her last name). The conduction aphasia because of arcuate
fasciculus damage was stated (see Fig. 2, h, i).

DISCUSSION

The current understanding of the neuroanatomical
basis of language functions is based on the study of models
that include many areas of the cerebral cortex (superior
and inferior frontal gyri, inferior parietal lobule, superior
and middle temporal gyri) and white matter tracts (frontal
oblique fasciculus, arcuate fasciculus, inferior fronto-
occipital fasciculus, and other fibers) [10, 11].

Fig. 2. Data of female patient R.: a — magnetic resonance imaging (MRI) before surgery: axial scan in FLAIR mode; b — preoperative functional MRI: Wernicke's area is shown
in orange (located at the front of the tumor); c—e — magnetic resonance tractography before surgery: arcuate fasciculus (intact) is shown in green: it is located very close
to the posterior border of the tumor; inferior fronto-occipital (shown in blue) and inferior longitudinal (shown in red) fasciculi are intact; f - intraoperative image: letters G and P
denote the arcuate fasciculus; g — MRI after surgery: axial scan in T2 FLAIR mode; h, i — magnetic resonance tractography after surgery: arcuate fasciculus is shown in green;

inferior fronto-occipital and inferior longitudinal fasciculi are intact
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The numerous cases of transient postoperative aphasia
during surgical resection (with awakening) of gliomas
located in the speech-dominant hemisphere [2, 12, 13] are
described in literature. To reduce the likelihood
of postoperative speech deficit, the intraoperative mapping
of not only cortical speech areas, but also the long
association tracts is used. The parameters and current
intensity during stimulation of association tracts are of great
importance.

According to H. Duffau et al., almost 80 % of patients
immediately after awakening surgeries on the dominant
hemisphere develop speech disorders. In 3 months after
operation, up to 95 % of patients do not have neurological
deficits [14]. H. Duffau et al. used a current of 2 mA.

According to the results of other authors, who stopped
resection at a current intensity of 6 mA, the transient speech
disorders occurred in 60 % of patients, and the permanent
speech disorders remained in almost 10 % of patients [13].
In our study, an increase in speech disorders in the early
postoperative period was observed in 75 % of patients,
and permanent speech disorders were in 15 %, while we
used a current intensity of 4 mA.

The lower the current intensity at which the resection
is stopped, the more radical the tumor removal, but also
the greater the probability of tract damage [15]. As it
is known, the current intensity has a direct interdependence
with the distance over which it extends, with an approximate
ratio of 1 mm — 1 mA (the “golden rule” of neurophysiology).
This rule applies only to a monopolar electrode, as proven
in Bello’s work on the pyramidal tract [3].

That is why, in our study we used monopolar
stimulation to map the arcuate fasciculus. The monopolar
electrode was attached to a vacuum aspirator, which allowed
continuous subcortical electrical stimulation during tumor
resection. A bipolar electrode was additionally used for
point localization of speech functions. In our series
of observations, the arcuate fasciculus was detected
in 16 (70 %) of 23 patients.

This is due to the fact that we used a current of 4 mA
for subcortical stimulation. In patients in whom the arcuate
fasciculus was not detected, the distance from the tumor
to the one was about 1.0—1.5 cm. In D. Mato et al. study,
the arcuate fasciculus was detected in only 33 % of patients.
This is due to the fact that in half of these patients,
the arcuate fasciculus was located at a large distance from
the tumor [12].

The arcuate fasciculus has a significant extent
in the cerebral hemispheres. The fibers of this tract connect
the inferior frontal gyrus with the superior and middle
temporal gyri and pass through the deep parts of the frontal,
parietal and temporal lobes [16].

An increase in speech disorders in the early postoperative
period can be caused by both anatomical damage
of the arcuate fasciculus and its functional insufficiency
[15]. The anatomical damage of this tract during surgery
can subsequently lead to permanent speech disorders.

According to the latest data [3], the cause of functional
insufficiency of the white matter tracts is spasm of small
arteries supplying the tract fibers, which is not taken into
account in postoperative MR tractography (while the tract
is preserved). The bulk preservation of the arcuate fibers
ensures the speech recovery in the late postoperative period.

In our study, the number of patients with increasing
speech disorders in the early postoperative period was
greater (75 %) than the number of patients with anatomical
damage of the arcuate fasciculus according to postoperative
MR tractography (22 %). This can be explained by
the functional insufficiency of the arcuate fibers.

The postoperative MR tractography revealed the direct
intraoperative damage of arcuate fasciculus in 3 cases
(13 %). This is due to the fact that dynamic monopolar
stimulation was not used during resection (only bipolar
stimulation was performed), and the surgeon critically
approached the speech tracts. In 2 patients, the speech
disorders occurred at the end of tumor resection during
hemostasis using bipolar coagulation.

The postoperative MR tractography revealed an
ischemic area of the tract. H. Duffau et al. recommend not
to use bipolar coagulation near the fibers, but to use only
hemostatic gauze, however, they perform awake surgery
mainly for low-grade gliomas.

The abovementioned speech disorders regressed
in the majority of patients (85 %) in 3—6 months after
surgery. The permanent speech disorders were observed only
in those patients (15 %), who according to postoperative
MR tractography had a direct anatomical disruption
of the integrity of the arcuate fasciculus.

A significantly smaller number of publications analyze
the complex speech syndrome in the postoperative period
after awake craniotomy [17, 18]. The speech syndrome
during damage of arcuate fasciculus, combining features
of temporal and frontal damage, was previously described
by us in a smaller group of patients and interpreted as
conduction aphasia in case of arcuate fasciculus damages
[5,7,19].

The present study a continuation of the accumulation
and analysis of observations of patients with brain gliomas
who underwent awake craniotomy. The peculiarity of our
observation series is the localization of tumors in the frontal,
temporal and parietal lobes of the speech-dominant left
hemisphere, as well as the use of subcortical mono-
and bipolar electrical stimulation with mapping of all parts
of the arcuate fascivulus as well as thorough analysis of pre-,
intra- and postoperative speech disorders.

As a result of this study, it was established that
the nature of speech disorders depended on the localization
of the tumor within the left hemisphere. When the tumor
was localized in the posterior frontal region, especially
when spreading to the subcortical areas, there was
a possibility of arcuate fasciculus damage during surgery.

That is why, in some patients, the speech disorders were
limited exclusively to frontal symptoms (perseverations), while
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in others, the speech symptoms were added “at a distance” —
temporal symptoms (forgetting words), caused by damage
of the anterior part of the arcuate fasciculus, which passes
through the frontal lobe, i. €., so-called conduction aphasia
was detected.

When the tumor was located in the posterior temporal
region, in addition to the speech disorders of the temporal
type, the frontal symptoms could arise. When the tumor was
localized in the parietal region, the speech symptoms arose
only “at a distance” (the temporal or frontal type).

CONCLUSION
During awake brain surgeries, when the tumor is located
in the left cerebral hemisphere, it is important to map
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[nMUuepnHoBas pu30TOMUA B NEYEHUN HEBPASITUN
TPOMHUYHOIO HepBa

KoHTaKTbI: A.H. Xyprun', A.B. Cemenos'"?, C.B. Oukan?, E.M. Camoiinos?, C.A. Cespiok?, H.B. baptynt?,
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BBezenue. [lecTpyKTVBHbIE METOLLI N1eYeHUst (DapMaKOPE3UCTEHTHOM HeBPanrvu TPOMHUYHOMO HepBa B POCCUACKMX KIIMHUYECKUX PEKOMEH-
[aUMsX OTHECEHbI K Pa3psdy OMLMOHANbHbIX, HO MPW 3TOM OCTAKTCA BOCTPEDOBAHHBIMU 1 4acTO MPUMEHSIOTCA B KITMHWYECKOM NPaKTUKe
BCneAcTBMe AocTynHocTU. OfHMM U3 TaKvX METOA0B ABMAETCA IMULEpPUHOBas pu3otomus no S. Hakanson.

Llenb pabotbl — OLEHUTL 3DDEKTUBHOCTb SIEYEHMS HEBPANTUM TPOMHUYHOMO HEPBA METOZ0M MMLIEPUHOBON pr3oToMim no S. Hakanson.
Matepuansl 1 MeTozbl. [lpoBeieHO PETPOCNEKTUBHOE KOOPTHOE MCCIe10BaHME: NPOaHaNM3MpOBaHb pe3ynbTaThl BHIMONHEHWS MMULEPUHOBON
pu3atomMun y 202 NaumeHToB ¢ HeBPanruei TPOMHUYHOTO HepBa, HAaXOAMBLLMXCS Ha NIeYeHUM B VIpKYTCKOM ropoaCcKoM KIMHUYECKON HonbHM-
ue Ne 3 ¢ 2009 no 2022 r. [1ns u3yyeHus KataMHe3a npoBefieHo TenedoHHoe nHTepBbio y 107 naumeHTos. MonyyeHHble JaHHbIe bbinn conocTas-
NeHbl C pesynsTatamMu fIeHeHns, OMMCaHHbIMK B IUTepaType.

Pe3ynbTaThl. Cpasy nocne BMeLaTesbCTBa CHKEHIE MHTEHCMBHOCTV H0NeBOro cMHAPOMa oTMedeHo Y 95 % naumeHTos. Peuyamns 3abonesa-
Hma (Ill-V knacc no LWKane MHTEHCUBHOCTU TpMreMMHanbHoM bonm VIHcTuTyTa HeBponornmn bappoy) Habnoganca y 32,7 % naumneHTos, Npu 3ToM
CpeaHss MHTEHCMBHOCTL HOM MO BM3yaNbHOM aHaNoroBoW LKane coctauna 7,3 + 0,26 6anna. be3peuyanBHbIN NEpUOL B CPEAHEM AMACA
277 + 3,6 mec. CryuaeB NeTanbHOro MCX0Aa He 3apervcTpupoBaHo.

3aknoyenne. [nnuepuHoBas pu3oToMms 0becneuvBaeT HeMeAEHHOE W AfMTeNbHOe oberdeHue 6oneBoro CMHAPOMa Yy NaLMeHToB ¢ Gap-
MaKOPE3UCTEHTHOM HeBParvel TPOMHUYHOMO HepBa. [laHHas npoueaypa ABNseTCs 3QMEKTMBHOM, ManovMHBa3MBHOM, be30macHoi, NpocToi
1 6e360ne3HEHHON NS NaLyeHTa Npy cobioAeHI YETKOrO anropuT™Ma BbIMONTHEHNS.

KntoueBble croBa: HEBPaNTis TPOUHUYHOTO HEPBaA, MMLIEPHH, IMLLEPUHOBAS PU3OTOMMS, MMKPOBACKYNAPHAsH AEKOMMPECCUS, LUKaNa UHTeH-
CMBHOCTM TPUreMuHarnbHoi 6onm MHcTUTyTa HeBponorum bappoy

[ins untnposanms: ypkvr A.H., CemeHos A.B., Oukan C.B. u ap. [M1ueprHoBas pu3oToMus B IEHEHUN HEBPANTWM TPOMHUYHOMO HepBa.
Heipoxupyprus 2025;27(3):69-78.
DOI: https://doi.org/10.63769/1683-3295-2025-27-3-69-78

Glycerol rhizotomy in the treatment of trigeminal neuralgia

A.N. Zhurkin', A.V. Semenov"?, S.V. Ochkal?, E.P. Samoylov?, S.A. Sevryuk?, N.V. Bartul®, V.A. Sorokovikov'?
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2Irkutsk State Medical Academy of Postgraduate Education — Branch Campus of the Russian Medical Academy of Continuing Professional Education;
100 Yubileyniy distr., Irkutsk 664049, Russia;

SIrkutsk City Clinical Hospital No. 3; 31 Timiryazeva, Irkutsk 664011, Russia

Contacts: Artem Nikolaevich Zhurkin cpike@mail.ru

Background. Destructive surgical methods for the treatment of drug-resistant trigeminal neuralgia in the Russian clinical recommendations
are classified as options, but at the same time they are in demand and often found in clinical practice. One of them is glycerin rhizotomy
by S. Hakanson.

Aim. To evaluate the effectiveness of the treatment of trigeminal neuralgia using glycerin rhizotomy by S. Hakanson.
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Materials and methods. A retrospective cohort study was carried out: the results of treatment with glycerol rhizotomy were analyzed in 202 patients
with trigeminal neuralgia, who were treated at the Irkutsk City Clinical Hospital No. 1 from 2009 to 2022 years. To study the follow-up, the telephane
interview was carried out with 107 patients. Based on the analysis of the literature, the data were compared with the results of the treatment
of other surgical methods.

Results. Initial pain relief after surgery was noted in 95 % of patients. Recurrence of pain syndrome (lll-V class on the Barrow Neurological
Institute Pain Scale) was observed in 32.7 % of patients, while the medium pain intensity on the visual analogue scale score was 7.3 + 0.26.
Pain-free period was 27.7 + 3.6 of months. There were no deaths.

Conclusion. Glycerin rhizotomy provides immediate pain relief in patients with drug-resistant trigeminal neuralgia. This procedure is effective,

minimally invasive, safe, simple and painless for patients in compliance with the algorithm.

Keywords: trigeminal neuralgia, glycerin, glycerol rhizotomy, microvascular decompression, Barrow Neurological Institute Pain Scale

For citation: Zhurkin A.N., Semenov A.V., Ochkal S.V. et al. Glycerol rhizotomy in the treatment of trigeminal neuralgia. Neyrokhirurgiya = Russian
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BBELEHUE

JIuuesast 60b SIBASIETCSI YaCTOW MPUYMHOM obpaliie-
HUS MAIIMeHTOB 32 MEOIUIIMHCKOM IToMOIIbo. HeBpamrus
tpoitHmuHoro Hepa (HTH) compoBoxnaercs Hamboiee
YCTOMYMBBIM OOJICBEIM CMHAPOMOM U CITYKUT IMIPUINHON
OIHOM M3 caMBIX PaCIIPOCTPAaHEHHBIX JUIIEBBIX OOJICH.
YacToTa BHOBb BbISIBIEHHbIX 311M30/10B 3a001eBanust HTH
cocraBiseT 2—5 ciydaeB Ha 100 ThIC. HaceneHUs, a pac-
npocTpaHeHHOCTh — 20—50 ciyyaes [1—4].

Paznuuaror cnenyromue Buasl HTH: kimaccuueckas
(74 %), Bropuunas (15 %), unnonarudeckas (11 %) [5].
IMpuuunoit kinaccuueckoit HTH siBasieTcst HeiipoBacKy-
JISIPHBINA KOH(IMKT, BTOPUYHOI — pa3InIHbIe O0bEMHBIC
00pa3oBaHUS METPOKIMBAILHON 00JIACTH, COCYIMCTEHIS
AHOMAJINH, PaCCeSTHHBIN CKJIEPO3 U JIP., a IIPH €€ OTCYTCT-
Bun HTH cuuraetca nonomatnyeckoi.

BoimensoT 2 Buga XMpyprudecKUX BMEIIATEILCTB
npu HTH: MukpoBackyisipHasi JeKOMIIPECCHUsI 1 TpaHC-
KyTaHHBIE IECTPYKTUBHBIC METOIHI (paTuOXUpPypPTrHsl, pa-
IMOYACTOTHAS AECTPYKIMS, TIUICPUHOBAS PU30TOMUS,
GayioHHas komipeccusi) [3, 6].

IHeap mccaemoBaHusa — OILICHUTH 3(PPEeKTUBHOCTH
neyenuss HTH meTomoM IriuMliepMHOBOI pU30TOMUU
o S. Hakanson.

MATEPUAJTbI N METOLbI

ITanyenThbl, KPpUTEPUM BKIIOYEHHS, TUATHOCTHYECKHE
Meroabl. Ha Gasze Helipoxupypruyeckoro otneneHus Mp-
KYTCKOM TOPOICKOM KIMHUYECKOM 00bHMITBI N2 3 TIpoBe-
IIeH PeTPOCIICKTUBHBIN aHaIM3 JaHHBIX 202 MallMeHTOB
¢ guarHo3om ¢apmakopesucteHTHoit HTH 3a mepuon
¢ 2009 mo 2022 r. BceM manmmeHTaM IpU HNOCTYIUICHUN
BBITIOJTHSUI MaTHUTHO-PE30HAHCHYIO TOMOTpaduIio To-
JIOBHOTO Mo3ra B pa3nndHbix pexknmax (T1, T2, FIESTA,
DWI u gp.) mnsg McKIoueHNsT HeiipoBacCKYISIPHOTO KOH-
(mkTa, 00BbeMHBIX OOPa30BaHMIA, PaCCESTHHOTO CKIIEPO3a
U IPYTUX 3a00JI¢BaHUIA.

[Ipu oTOOpe MaIMeHTOB MCIIOIb30BAIN CJICHYIOIINE
KPUTEPUH BKIIOUCHUS: 1) Bepr(HUIIMPOBAaHHBIN IMArHO3

dapmakopesucrenTHoit HTH Ha ocHOBaHMM KpUTEPUEB,
MIPUHATHIX MeXITyHapOOHBIM OOIIIECTBOM ITOJIOBHOM 00JIH
(International Headache Society) [4]; 2) oTcyTcTBHE HEli-
POBaCKYISIPHOTO KOH(MJIMKTA, OOBbEMHBIX 00pa30BaHMIt
TOJIOBHOTO MO3Ta (OITyXOJIH, apTePUOBEHO3HOM MaTb(hop-
MalliM), pacCesTHHOTO CKJIepo3a M Jp.; 3) HeAOCTaTOYHO
3 eKTUBHBIE IIPOLIEAYPHl Ha TPOMHUIIHOM HepBe, IIPOo-
BeICHHEIC paHee.

s oneHKH 00€BOT0 CHHAPOMA MCIIOIb30BaIN BH-
3yaJbHyI0 aHajoroByio mkany (BAIL) u mkary mHTEeH-
CHBHOCTH TPUTeMUHAIBHOM 0011 UHCTHTYTa HEBPOJIOTHUI
Bappoy (Barrow Neurological Institute Pain Scale, BNI-PS),
KOTOpasl BKJIIOYAET cleaymoliue kinaccol: I — Het 60u;
11 — snu3oguueckas 60Jib, He TpeOyrollas Ipruema jJekKap-
cTBeHHbIX cpencts; 11 — 6011b, KOHTpOJIMpyeMast MearKa-
MEHTO3HBLIMHU Mpenaparamu; 1V — anu3oabl 00sieii, Ima10Xo
KOHTPOJIMPYEMBIE C TOMOIIbIO MEAMKAMEHTO3HbIX ITpera-
paToB; V — HMHTEHCUBHAs 00JIb, HE TTOAIAIOIIASICS M-
KaMEHTO3HOMY 00€300JIMBaHUIO.

JMarHOCTHKY OCIOKHEHMI IIPOBOIMIN Ha OCHOBAaHUH
Kajo0 malreHTa, HEBPOJIOTUISCKOTO OCMOTpa, TaHHBIX
JTabOpaTOPHBIX M MHCTPYMEHTAIBHBIX METOIOB MCCIIEIO-
BaHUS, TaKMX KaK KOMIIbIOTepHAasT ToMorpacdusd. s
OLICHKU ITOCJICOTIEPAIIMOHHBIX OCIOKHEHWI IPUMEHSIIN
KJ1acCH(PUKALIMIO XUPYPrIUecKUX ocnoxHeHuii o Clavien—
Dindo: I kimacc — He3HauuTeNTbHBIE OcnoXHeHusT; 11 Kimacc —
OCJIOXKHEHMSI, TPEOYIOIINE JICUCHUS MEINKAMEHTO3HBIMU
npenapatamu; 111 kimacc — ocnoxHeHus1, TpeOyIOIINE X1~
PYPIrAYecKNX, SHIOCKOIMMYECKIX, PATUOIOTHICCKIX BMe-
maTenbeTB (A — 6e3 00111eT0 00e300MBaHus; B — mmom 06-
M 06e30oamBanueM); IV Kiacc — omacHBIe IS XKU3HU
OCJIOXKHEHMSI, TPEOYIOIINE JICUeHUS B OTACIICHUN NHTCH-
CHBHOU Tepalu,/peaHnMainy (A — TUChYHKIINS OTHOTO
opraHa; B — noavopranHasi HeAOCTaTOYHOCTh); V Kjlacc —
CMEpTH MaLMEHTA.

JIOTIOTHUTEIFHO OLIEHWBAIN HapyIIeHUE YyBCTBU-
TEeJIPHOCTU Ha JIWIE 10 IKajge MHCTUTYyTa HEBPOJOTUU
Bappoy (Barrow Neurological Institute facial hypoesthesia
scale, BNI-fhs) (2000 I.) B COOTBETCTBUHM CO CJICHYIOICI
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rpagauueii: I crenienb — Het oHeMeHwus; I crenens — ner-
KOe OHEeMEHHe, He TIpUHOCIIee TucKoMdopTa 1 6ecro-
koiictBa; 111 creneHb — oHeMeHMe, TIPUHOCSIIEE TTAIIUCHTY
nrckoMdoprt u 6ecriokoiicTBo; IV cTeneHb — BhIpaxkeHHOE
OHEMEHHE, KOTOPOe O9eHb OECIIOKOUT ITallieHTa.

CHmXeHMe KOpHeaJbHOTO pediiekca 1 ociablieHre
KeBaTeJIbHOM MYCKYJIaTyphl Ha CTOPOHE OIlepalli Olle-
HUBAJIA B XOJIE¢ HEBPOJIOTMYECKOTO OCMOTpPA, a TaKXe
Ha OCHOBaHMU XaJIOO MallleHTa.

Hamu npoBeaeHo TenedoHHOEe MHTEPBBIO y 107 ma-
ureHToB (6a3a maHHbIX Ne 2023623422). J1ns oueHKU 60-
JIEBOTO CUHApPOMA Mcnonb3oBanay mkaiasl BNI-PS, BAIII.
PeunngusoMm 3abonesanus cuurtanu II1, IV, V kmacc no
mkajnae BNI-PS.

CraTHCcTHYECKH aHAJIM3 MaTepHajia BBIITOJHSIIHN
¢ IpuMeHeHueM mopyJieit mporpamMmmbl SPSS 10.0 nng
Windows (SPSS, CIIIA). CtaTucTidecKuii aHaJIN3 BKITIO-
YaJl pacyeT BHIOOPOYHOTO CPEeIHETrO apu(PMEeTHIECKOTO
3HaueHus (M), cTaHIapTHOM OIMMOKM cpegHero (m),
CpemHero KBaIpaTUIHOTO OTKJIOHEHMS (S) ISl BETMYUH,
MMOTYMHSIONINXCS HOpMaJIbHOMY pacmpeneiieHuto. J1aH-
HBIE B TAOJINIIAX MpeacTaBieHbl B Buae (M £ m). YpoBeHb
CTaTHCTUYECKON 3HAUMMOCTH PA3TNIHiL BEIMINH B HE3aBH -
CHMBIX BBIOOPKaX OILICHUBAJIA C TIOMOIIIBIO ITApaMeTPIIeCKO-
ro t-xkputepust CToiofeHTa (VTS JaHHBIX, TOTYMHSIOITIXCST
3aKOHY HOPMAJIBHOTO paclpeneieHIsT) M HellapaMeTpuie-
ckoro U-kputepus MaHHa—YUTHU (IIpW OTJIWYUAM Pac-
MpenesieHus MMoKa3aTeJel OT HOPMaJIbHOTO). YPOBEHbB
CTaTUCTUYECKOM 3HAUMMOCTH Pa3IMIMil BEIMINH B 3aBH-
CHMBIX BEIOOPKAX OIICHUBAJIM C TIOMOIIBIO KPUTEPUST Y-
KOKCOHa (IIpM OTJIMYMH pacCIIpeaesIicHUs IToKa3aTelei
OT HOPMAaJbHOTO). Pasznmmums camranm CTaTUCTUYECKU
3HaYUMBIMU TIpH p <0,05.

TexHnKa BbBINOJHEHHUS TIHIEPHHOBON PH30TOMHH
no S. Hakanson [4]. [TyHKI110 OBaJTbHOTO OTBEPCTHSI BbI-
MMOJTHSIOT nepenHuM noctyrioM o E Hartel (1912 1) [7].

Russian Journal of Neurosurgery

INameHTa yKIIageIBarOT Ha CITMHY, TOJIOBY 3aIIPOKUIBIBAIOT
Ha3aJ ¥ TOBOPAYMBAaIOT Ha 3I0POBYIO CTOPOHY Ha 15—20°.
MecTO TYHKIIMKA Ha CTOPOHE ITOpaXkKeHUSI ITOMEYaioT
CKPEITIKOM, KOTOpasl pacliojiaraeTcs OT yIjila pTa Ha 2 ¢M
nmarepanbHee (puc. 1, a). CKpenKy ycTaHaBIMBAIOT HITKE
OBaJIbHOTO OTBEPCTHS, KaK MOKa3aHO Ha PEHTTeHOTpaMMe
(puc. 1, 6). BHIIIOMHSIIOT TPOKOJI UTJION TSI CITMHAJIBHOM
nyHKimn (puc. 2, a). Uy HarpaBsioT CHU3Y BBEPX K Me-
JIMATTBHBIM OTIENIaM OBaJIBHOTO OTBepCTHs (prc. 2, 6). Ha aTom
aTare MOSIBIISICTCS JTUKBOP — IMPU3HAK HEIOCTOBEPHBIN,
HO HeOOXOIVMBIH (B HAIlleM MCCIeIOBAHNY MBI TTOTyJaiIn
ero B 87 % ciydaeB). 3aTeM B MOJIOXEHUM MALIMEHTA CUIsI
(puc. 3, a) IPOBOIAT KOHTPACTUPOBAHNE MEKKEJICBOI IO~
JIOCTH C IIEJIbIO0 TTOATBEPKIACHUS MPaBUIBHOCTU II0JIO-
KeHUsI UTabl (puc. 3, 6). J1JIst 3TOTO MCITOIB3YIOT BOIOpA-
CTBOPMMOE KOHTPACTHOE BEIIECTBO C KOHIICHTpAIIUEH
oma 300 mr/mi (ramoBHCT, MaTHEBUCT U T.11.) OOBEMOM
0,5—1,5 M. Eciiit KOHTpacTHOE BeIIeCTBO PacIpOCTpaHsI-
eTCsI 110 Oa3aIbHBIM JIMKBOPHBIM IIPOCTPAHCTBAM CpeIHEl
YepEITHOM SIMKH, 3TO CBHIETEILCTBYET O HEIPABIILHOM
pacToJIOKEHNY WUIJIBI. B TakoM cirydae IMamveHTy Iepe-
YCTaHABIMBAIOT UTJIy U 3aHOBO BBITIOJHSIIOT KOHTPACTH-
poBanwme. JIyst 0CBOOOXIEHNUST MEKKEJIEBOM MOJIOCTH OT
KOHTPACTHOTO BEIIECTBA ITAIIMEHTA IIEPEBOISIT B TOPU30H-
TaJbHOE TOJIOXKEHME Ha 1 MUH. 3aTeM ero BO3BpallaloT
B CHIsYEE TTOJOXECHUE M BBOASAT CTePWJIBHBIN TTIUIICPUH
oobemom 0,5—1,0 mur (0,72 £ 0,02) ¢ ydeTom TToKazareseit
KOHTPaCTUPOBAaHUSI.

BBeneHue ramieprHa 9acTo MIPOBOLIMPYET Y IMAIlACH-
TOB BarOTOHMYECKUI pedIieKe B BUIEC OpanrKapauy B Te-
yeHue 5—10 ¢. Hamu 3apeructpupoBaH BaroTOHMYECKUIA
pednekcy 78,2 % GOIbHBIX.

Iocre orreparny arieHTa IepeBOIT B OTACICHIE aHe-
CTe3WH 1 peaHNMAIIIH, TIe OH HAXOIWMTCS IO HaOTI0IeHIEM
B MOJIOXKEHUY CUIIS B TeUeHUe 2 U [2, 4], mocie 3Toro ero
TIepEBOIAT B IPODMIBLHOE OTACICHNE.

L
i

Skin piercing ;}oint

Puc. 1. Mapkuposka moyku npokona Msiekux mkaHel nuya CernKOﬁ (a)c PeHmeeHo/102u4ecKuM KoHmposiem (6): osansHoe omeepcmue 8biWe Mecma hyHKyuu

Fig. 1. First stage that includes marking the skin piercing point by means of a paper clip (a) with X-ray control (6): the oval foramen is above the piercing point as shown by X-ray
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Urny npoBoasT Yepe3 MeauUasnbHbIe OTAENbI
oBanbHoro otBepctust / Needle is guided through
median sections of the oval foramen

Puc. 2. BeinoniHeH npokon uenioli (a) c peHmaeHo/102u4eckuM KOHMPO/IeM NOJIOXCeHUS U2/ibl 8 08a/1bHOM omeepcmuu (6)

Fig. 2. A needle puncture (a) and X-ray control of the needle position in the oval foramen (6)

Puc. 3. [layuerm 8 nonoxceHuu cuds Npu nposepKe nNPasu/IbHOCMU NOJIOXCEHUS U2J1bl nymeM KOHmpacmupoeaHus Mexkenesol nonocmu (a). PeHmZeHOZpUMMU MeKKesiegol
nosocmu, 3ano/HeHHol KOHMpacmHelM eewecmsom (6)

Fig. 3. The patient is in a sitting position when the needle position is checked by contrasting the meckel’s cavity (a). A typical X-ray picture of the meckel’s cavity filled with

contrast

PE3YNbTATHI

J1J1s1 CTallIMOHAPHOTO JIeYeHMSI OBV TOCTTUTATU3UPO-
BaHbI 62 (30,7 %) myxuuHbl 1 140 (69,3 %) XeHIIUH.
Aunamue3 HTH >5 jer BoistBiien y 113 (56 %), >10 jget —
y 64 (31,7 %) naimeHToB. /10 MOCTYIJICHUST B HaIll CTa-
LIMOHAP NAllMeHTaM MPOBeeHBI CJIEMYIONINE BMEIIaTe ] b-
cTBa: ajnkoroamsauus — 16 (7,9 %) mnauueHTam,
rugporepmonaectpykuus no R. Jaeger [8] — 15 (7.4 %),
MUMKpOBacKyJisipHas nexkommnpeccus mo P.J. Jannetta —

10 (4,9 %), panuoxupyprust — 1 (0,5 %), nasepHas ae-
HepBauusa — 2 (1 %), pa3nuaHbie MECTHBIC «OIOKaIbI» —
58 (28,7 %) mauuveHTaM. B GONBIIMHCTBE BO3PACTHBIX
KaTeropuil YMciIo XKEHIIWH MPEeBBIIAI0 YUCIO MYXKIUH
B 2—3 pa3za (puc. 4).

CpenHuii BO3pacT MalueHToB coctaBui 63 + 1,26 ro-
na, Myx4uH — 60,4 + 2,2 roga, xxeHuiuH — 64,4 + 1,51 ro-
na. Pazmuums B Bo3pacTe XXeHIIUH U MYXXYUH OKa3aJncCh
cTaTucTUYeCKU He 3HaYuMbIMH (p = 0,13). YV xeHIINH
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Puc. 4. Pacnpedenexue nayueHmos ¢ duazHo30M Hespasauu mpoliHU4YHO20 Hepea no Noy u 8opacmy

Fig. 4. Distribution of patients diagnosed with trigeminal neuralgia by sex and age

JIMLEeBbIe 00JIM BCTpevyannch yaile crpana (60,7 %), yem
cnepa (36,4 %), a y MyXX4uH HE OTMEUEHO 3HAYMMOTO I1pe-
BaJIMPOBaHUS CTOPOHBI JIMLEBBIX Ooeii (caeBa — 45 %,
crpasa — 50 %). JIBycTOpOHHUE JInLieBble 001 Ha0/I0a-
ek y 2,9 % keHH Uy 5 % mMyxuuH. BcrpeuaemocTthb
2-ii u 3-11 BeTBEH y MyX4MH cocTaBuia 66,1 %, a y xeH-
UH — 65,7 %.

Pe3ynbraThl OLIEHKM MHTEHCUBHOCTHU OOJICBBIX IIPH-
ctynoB 1o BAIII mpu rocniuranu3auyy ObUIA CIIETYIONIN-
Mu: y 76 % nauueHTOB 0OJieBble OLIYILEHUS TOCTUIIN
MakcUMaJbHOM oTMeTKH — 10 6amtoB, y 7,2 % — 9 6amios,
y 14,6 % — 8 6ay10B, ¥ UL Y 2,2 % NMaUMeHTOB UHTEH-
CUBHOCTb 00JiM Oblia olieHEHa B 7 6aljoB WM HUXE
(cpennuii 6amn mo BAILL — 9,57 + 0,06).

IIpu ouenke mo BNI-PS y Gonbiieit vacTi mamueH-
TOB, MIOCTYIUBIIUX JIJIST OIIEPATUBHOTIO JICUCHUSI, OTIpeie-
nensl 1V (63,4 %) u'V (29,7 %) Knacchl TpUreMUHATBHOM
6oy (Tabm. 1).

Cpa3zy nocJje XUpypruieckKoro BMeniareabcTsa y 192
(95 %) nauueHTOB 3apUKCUPOBAHO OTCYTCTBHUE GOJIEBOTO
cuHapoMa. Y 10 maumeHTOB YIydIIeHWSI HE OTMEUYCHBEL.
JleranpHOCTh cocTaBmia 0 %. B paHHeM mocieonepaliy-
OHHOM Itepuoje y 2,5 % malueHToB pa3BUICs acenTuye-
ckuit meauHTUT (II Kitacc ocnmoxHeHuit mo Clavien—
Dindo). Bce cuMnToMbl KyIMpoBaIuch B TeueHue 4—6 aHei
Ha (DoHe Ha3HAYCHHOI aHTNOAKTepraIbHOM Teparmu. Bee
MMAIEHTHI BBHIITMCAHBI B YIOBJICTBOPUTEIIEHOM COCTOSTHHM,
6e3 HeBpoJtornyeckoro aedunnra. [THeBMonedanmms u cyo-
apaxHouganpHoe KpoBomanussHue (II krace mo Clavien—
Dindo) 3apeructpupoBaHnbl y 0,5 % mauueHTOB MOCIE
orepanun. Ha KOHTPOJIBHBIX KOMIIBIOTEPHBIX TOMOTPa-
(¢HUAX TOJIOBHOTO MO3ra M3MEHEHMS He BBISIBICHBI. [10-
cieorepallnOHHAsI BHYTPHUMO3TOoBas reMaToOMa BUCOYHOM
nmonu (I1IB xnace o Clavien—Dindo), KoTopast moTpe-
boBala XHUPYPTUUECKOTO BMEIIATEILCTBA, BO3HUKIA

Tabnuua 1. OueHKa TpyreMUHanbHoM 6omm no wkane BNI-PS o onepatvsHoro
BMeLLaTe/bCTBa

Table 1. BNI-PS score before surgery

Yucio nanyen-

Kiace Onucanue TOB, n (%)

I Het 60o1m 0

No pain

Bnuzoauyeckasi 60Jb,
He TpeOyolias mpuema
11 JIEKapCTBEHHBIX CPE/ICTB 0
Occasional pain, no medication
required

Citabast 60J1b, KOHTPOJIMpYeMast
C ITOMOIIIBIO JIEKAPCTBEHHBIX
111 CpencTB
Some pain, adequately controlled
with medications

14 (6,9)

BOnu3oabl 601€ei, MI0X0
KOHTPOJIMPYEMBbIE C TIOMOIIbIO
v JIEKapCTBEHHBIX CPEICTB
Some pain, not adequately controlled
with medications

128 (63,4)

CuiibHasl 00J1b, He MoAAaIoasics
00€300JIMBaHUIO C TIOMOIIILIO
A% JIEKapCTBEHHBIX CPEICTB
Severe pain, not relieved
with medication

60 (29,7)

IIpumenanue. BNI-PS — wkana ouenku uHmMeHCUBHOCMU MPULEMUHANb-
Holl 60au Hnemumyma nesponoeuu bappoy.
Note. BNI-PS — Barrow Neurological Institute Pain Scale.

B 0,5 % cnyuaeB. [emaroMma ynaneHa 6e3 0COOEHHOCTEI,
MAllMeHT BBIMMCAH 0e3 HEeBPOJIOTHMYECCKOTO MeUIInTA.
V0,5 % manmeHTOB 00pa3oBaiach MOIKOXHAs reMaToMa
(I xmacc mo Clavien—Dindo) B MecTe myHKIIMM, KOTOpast
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Tabnuua 2. Pe3ynbTaThl IeYeHns HeBpanriv TPOMHUYHOMO Hepsa y 107 naumeHToB

Table 2. Results of treatment for trigeminal neuralgia in 107 patients

Kpurepnii onenku 3¢pektuBHo-  Jlo omepa- IToce
CTH JieYeHUs 1071171 onepauyun

BoipaskeHHOCTb JIMLIEBOM 00U

no mkane BNI-PS*, n (%):

Severity of facial pain according

to BNI-PS*, n (%):
1 0 41 (38,3)
11 0 31 (29)
111 8 (7,5) 23 (21,5)
v 56 (52,3) 7 (6,5)
A% 43 (40,2) 5@4,7)

NuTeHcuBHOCTH 00JIEBOTO

cuHapoma mmo BAILLT** 8,87 0,12 3+0,32

Pain intensity according to VAS**

M3MeHeHue 4yBCTBUTEIbHOCTHA

Ha JIMLIE TTOoCc/Ie ONepalvu Io 1IKa-

e BNI-fhs, n (%):

Severity of facial numbness according

to BNI-ths, n (%): —
1 46 (43)
11 30 (28)
111 26 (24,3)
v 54,7)

CHMXeHUE KOpHEeaJIbHOTO

pednexca, n (%) - 25 (23,4)

Decreased corneal reflex, n (%)

OcnabyieHne XeBaTeIbHOMI

MYCKYJIaTypsl, # (%) — 11 (10,3)

Masseter muscle weakness, n (%)

*p <0,05 (W-kpumepuii); **p <0,05 (U-kpumepuit).

*p <0.05 (W-test); **p <0.05 (U-test).

Ilpumeuanue. BNI-PS — wkana oyeHKu UHMEHCUBHOCIU MpPU2eMU-
HanvHotl 60au Uncmumyma neaponoeuu bappoy; BAIl — eusyanvnasn
ananoeosasn wikanra;, BNI-fhs — wikana ouenku HapyuieHus 4yecmeu-
menvHocmu Ha auye Mncmumyma nesponoeuu bappoy.

Note. BNI-PS — Barrow Neurological Institute Pain Scale; VAS — visual
analog scale; BNI-fhs — Barrow Neurological Institute facial
hypoesthesia scale.

KYIIPOBAIACh CAMOCTOSITE/IbHO Ha 3-1 cyTku. Ha 1-2-e cyT-
KU 10cJie onepauuu y 28 % naluueHTOB Ha CTOPOHE OIle-
paLyu B 00J1aCTH Iy0 BBISIBIEHBI F€PIIETUYECKIE BBICHITAHMS
(I ximacc o Clavien—Dindo), KOToOpble caMOCTOSITEIIBHO
paspeluch 6e3 Tepanuu. CHUXKEHUE pOrOBUYHOTO ped-
JleKca U ¢aaboCcTh XKeBaTebHOM MycKyaaTypbl (I Kiacc
o Clavien—Dindo) nmponutm y Bcex HabJtomaeMbIX Taii-
€HTOB uepe3 3 Mec.

Hawmu 6nu1a mpoBeneHa 221 onepanus y 202 mamyeH-
ToB. OnepaTuBHOE BMELIATEILCTBO B OCHOBHOM BBIITOJI-
HSUI TIOJT HI0TpaxeabHBIM HapKo3oM — 200 omnepariuii,
TaKXKe IMPUMEHSUIN [1yOOKYI0 BHYTPMBEHHYIO M MECTHYIO
MHOWIBTPALIMOHHYIO aHecTe3uIo — 16 1 5 onepauuii co-
oTBeTcTBeHHO. CpeiHee KOJIMYECTBO MOC/IE0ePALIMOHHBIX
KoOIKo-mHeit coctaBuio 5,1 £ 0,2 (ot 1 mo 15). IToBTOpHO
Ha cTalMOHapHoe jedeHnue nocrymui 21 (19,6 %) nau-
eHT. Bropast onepauus BoinojiHeHa 19 mayeHTam, U3 HUX

MMOBTOpHAS TIMIIEPUHOBAST PU30TOMHS — 12, MUKpPO-
BaCKyJISIpHAs IEKOMITpeCCHs — 7.

Hamu mipoBeneHo TenedoHHOE MHTEPBBIOMPOBAHUE
MIPOOIIepUPOBAHHBIX MAIIMEHTOB, TP 3TOM MEPUOI Ha-
o6moneHus Bapbuposai ot 1 go 10 et ¢ MmennaHoit 72 Mec.
ITo pesymbraTaM CTaTUCTUUYECKOIO aHAIM3a METOIOM
Yunkokcona (p <0,05) ycraHosjieHo, uro 'y 72 (67,3 %) u3
107 manmeHTOB 00J1€BOI CUHIPOM OTCYTCTBOBAJ JTMOO0 OBLIT
HU3KOM MHTEHCUBHOCTH 1 He TpeOOBaJ IIpreMa JieKapcT-
BEHHBIX cpeACTB. CTaTUCTUIECKMIT aHAIN3 C UCTIOJIb30Ba-
HueM U-Kputepusl IToKa3ajl, 9TO CPeaHsISI THTEHCUBHOCTD
060JIEBOTO CUHAPOMA IO oriepalny coctaBuia 8,87 £ 0,12,
a nocnie onepauu — 3 * 0,32, pa3auuns 0Ka3ajuch CTa-
TUCTHYECKU 3HAUMMBIMH (p <0,05) (Tabm. 2). O6ocTpeHMre
00JIeBOTO CHMHApPOMA 3apeTUCTPUPOBAHO y 35 IMalmeH-
10B (32,7 %). CpenHsiss MHTEHCUBHOCTb OOJIM MPU PELIM-
IUBe TpureMuHanabHOUM HeBpainruu no BAILl cocraBuna
7,3 + 0,26 Ganna. be3peuanBHBIN TTEPUOA B CPEIHEM
nmvncsa 27,7 = 3,6 mec.

OBCYXIEHUE

B Hamiem mccienoBaHUM Y MAllMEHTOB BBISIBICHBI
OCJIOXKHEHUsI, KOTOpHIE TIPEICTaBIeHBI B Ta0JI. 3 IS CpaB-
HEHUs ¢ JaHHBIMU APYTUX aBTOpOB [9—13].

YacToTa pa3BuUTHs MEHWHTHUTA B HAIleM MCCIIEIOBA-
HUHU COTNIOCTaBUMa C JAHHBIMU IPYTUX paboT. MexaHu3M
Pa3BUTHS aCENTUICCKOTO MEHIMHTUTA 1O KOHIIA He SICEH,
HO, BEpOSITHEE BCETO, OH CBA3aH C pa3apakaiomnmM IeiCT-
BHEM KOHTPACTHOTO BEIIECTBA JINOO IIIMIIEpUHA B 3aHEI
yepenHoit siMKke [12]. Pa3BuTne 6akTepruagbHOTO MEHUH-
rUTa 00YCIIOBJIEHO TEM, YTO MIJIa IIPOHUKAET Yepe3 CIIN3H-
CTyI0 000JIOUKY IIEKH Ha ITyTH K OBAJIbHOMY OTBEPCTHIO,
YTO MO3BOJISIET MUKPOMIOpEe POTOBOM ITOJIOCTHU ITOIACTh
B TIOJIOCTh Uepelia M, KaK CICACTBUE, IIPUBECTU K pa3BH-
THIO JaHHOTO OcJIoXHEeHUs [12]. UYTOOBI YMEHBIIINUTD Be-
POSITHOCTB ITPOKOJIA IIEeKW HACKBO3b, MBI PEKOMEHIYEM
rmepen IMyHKIWEW BBHIITOJHSTh MHOUIBTPALINIO MSTKHUX
TKaHeU 11IeK1 pacTBOPOM aHECTETHKA.

CocynucTeie OCIOXHEHUS, BO3HUKAIOIINE BO BPEeMsI
MIPOLIEAYPHI, YaCTO CBSI3aHBI C HEIIPABUILHON TEXHUKOMU
BBITIOJIHEHMS. DTO MOXET IIPUBECTHU K MIOBPEXKICHMIO Ka-
BEPHO3HOIO CHUHYCa, BHYTPEHHEN COHHON apTepuu
WA cpeiHelt Mo3roBoii aptepuu [12]. OavH U3 MpU3HAKOB
TaKMX OCJIOXHEHMI — MOSBJICHNE apTepHaTbHON MU Be-
HO3HOM KPOBH Yepe3 UTITY, YTO CBUIETEIBCTBYET O TPAaBME
cocyna [11]. DTo momyepKuBaeT BaXXHOCTh COOIOACHMS
MMPaBUJILHOM TEXHUKH I MITHAUMU3AIINN PHUCKA TTOI00-
HBIX OCJIOXKHEHMI BO BpeMsI XUPYPTMISCKOTO BMEIIIATE b~
crBa [11, 12].

[eprieTmaeckyie BRICHIIIAHMS Ha TyOaX HAOIIOIAIOTCS
Y IMMaIleHTOB C OTJIMYHBIM 3(D(HEKTOM OT OIlepallnu, IIpo-
JOJDKUTETbHBIM 0€300J1eBBIM IIEPUOIOM U 00JIee HU3KOM
YacTOTOM peruauBOB. TakuM 00pa3oM, repreTHIecKre
BBICHITIAHUSA CJICAYeT pacCMaTpMBaTh KaK OJIarOIIpUsT-
HBII TIPOrHOCTUYECKUM PU3HAK, a He KaK OCIIOXHEHHUE
[10, 12].
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Ta6nuua 3. MocneonepaumoHHble 0COKHEHNS NPY MULEPUHOBOM PU3OTOMIW B CPABHEHWM C AAHHBIMU [pYruX aBTopos, %

Table 3. Postoperative complications after glycerol rhizotomy in comparison with data from other studies, %

Ham onbiT

W. Xu-Hui P.C. Blomstedt,

Hcxon, ocioKHeHHE P. Asplund et al. L. Chen et al. . B.E. Pollock
etal. (2010) A.T. Bergenheim
(2015)[9]  (2010)[10] ™ Goon iz (005)[13]
JleranbHOCTD
Mortality 0 0 0 0 0 0
Merurrie 2,5 4 0,12 1 3 1
eningitis

[NoBpexxaeHne yepernHo-Mo3ro-
BBIX HEPBOB 0 b 0,05 0,09 b b

. n. d. n. d. n. d.
Damage to the cranial nerve
COCY}II/ICTHG OCJIOKHEHUA 1 H. 1. H. O. 5 8.8 H
Vascular complications n.d. n. d. ? n.d
[MHeBMoTIE hamst 05 H. II. H. I H. I H. II. H. It
Pneumocephalus ? n. d. n.d n.d n. d. n. d
[MTogkoxHas remaToMa H. [I. H. I H. I
Subcutaneous hematoma 0,5 n. d. 0,05 n.d 7 n.d
Anesthesia dolorosa 0 0 H- I 0 0,8 H-A

n. d. n.d

Hapyu.If:HI/Iq YYBCTBUTEIbHOCTU 57 23 H. [I. 97,9 69,6 53
Sensory impairment n. d.
l'epneg qocge oqepaunu 28 3 47.6 H. . 3.8 1
Herpes after surgery n. d.
CHMIXeHMe POroBUYHOro pediiekca H. 1. H. .
Decreased corneal reflex 234 n. d. 6,3 n. d. 14,1 7
Kepatut H. 1. H. 1.
Keratitis 0 n. d. 0 0,22 0 n. d.
C1aboCTh KeBaTeJbHOM
MYCKYJIaTyphbI 10,3 0 I: g' 0,06 I: fj[' I: S[
Masseter muscle weakness T
TonoBHas 6051b H. 1. H. 1. H. 1. H. I
Headache 7.4 n. d. 24,5 n. d. n. d. n.d
TomHoTa, pBoTa H. 1. H. 1. H. I
Nause, vomiting 2,5 n. d. 1,2 9,64 n. d. n.d

Ilpumeuanue. 1. 0. — Hem daHHbIX.
Note. n. d. — no data.

Hapymmenue 9yBCTBUTEILHOCTH B 00JIACTH OTICPATHB-
HOTO BMEIIIATeJIbCTBA B HAIIIEM MCCJICTOBAHUM BCTPEIAIOCh
B 57 % ciyyaeB. MHOIMe aBTOPbI OTMEYAIOT, YTO Y MALIMEH-
TOB C TIOCJICOTIePAIIMOHHBIM HAapYIIEHNEM YyBCTBUTETHHO-
CTH B O0JIACTH JINIIA HAOJTIOMACTCS 3HAYUTEIIBHO OoJiee -
TenbHas pemuccus [12, 13]. MbI cunrtaeM, 4TO 3TO
SIBJISIETCST TTOJIOXKUTEJIBHBIM TIPU3HAKOM IS TTAIICHTA.

B mocnenytonieM maneHTH 00PaTIINCh TTOBTOPHO,
1y 7 13 HUX ObIJIa BBITIOJTHEHA MUKPOBACKYJISIPHAST TIEKOM-
mmpeccusi. BeposiTHO, 3To CBSI3aHO ¢ TeM, YTO Ha IIPEABIAY-
IIUX CHUMKAaX, BBITOJTHEHHBIX HA MATHUTHO-PE30HAHCHOM
ToMorpade ¢ cuioii MarHuTHOro 1o 1,5 Ta, He ObLI
oOHapyXeH cocyaucThlii KOHMIUKT. Bo3amoxHo, Ooee
BBICOKAST pa3peliaolasi CIToOCOOHOCTh MAaTHUTHO-PE30-
HaHCHBIX ToMorpacdos (3 Tir) mo3BoimIa BEISIBUTH COCY-
IUCTBIM KOH(MJIMKT, YTO MOATBEPINIO HEOOXOINMMOCTh

XUPYPTAYECKOTO BMEIIaTeIbCTBA. JlaHHAS CUTYALIVST IO~
YepKHUBAET BaXXHOCTDb BRIOOPA MPABMILHON TEXHOJOTUHU
BUBYAIM3AIIUN [UISI TUAaTHOCTUKHU U IUIAHUPOBAHUSI JIeUe-
Hug nauueHtoB ¢ HTH.

YToOBl OLIEHUTH MPOBEAECHHYID HaMU padOTy, MbI
CPaBHWJIY TIOJIyYeHHBIE PE3YJIBTAThI JICUCHUS TTAlIEHTOB
C TaHHBIMH JIPYTUX aBTOPOB, IIPEACTAaBICHHBIMU B COBPE-
MEHHOI1 TuTeparype (puc. 5, Tadm. 4).

B HamreM mcciaemoBaHUA cpa3y MOC/Ie BMEIIATeIbCTBA
00J1eBOI1 CHHAPOM OTCYTCTBOBaJI B 95 % ciydaeB, 4TO CO-
OTBETCTBYET HAHHBIM Ipyrux aBTopoB (80—99.6 %).
P. Asplund u coast. u B.E. Pollock ormeuaroT, 4To
B CpeTHeM Oe3pelIMINBHBIN IIEPHUOL COCTABIISIET OKOJIO 2 JIET
[9, 13], dTo coBmamaeT ¢ HaIIMMU TaHHBEIMUA — 27,7 Mec.
B.E. Pollock yka3eiBaet, uto B 50 % cilydaeB peLIMIUBbI
pa3BUBaloTCd B TedeHue 1-ro roga [13].
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60 —

Haw onbit / Our experience P. Asplund et al. (2015) [9]

L. Chen et al. (2010) [10]

I Nocne onepaumm / After surgery

Ms nepvoa Habniopenus / In observation

50
35
20
0,4

W. Xu-Hui et al. (2010) [11] B.E. Pollock (2005) [13]

Puc. 5. Yacmoma HeagpexmusHocmu enuyepuHosoli pusomomuu u peyuduea 6018020 cUHOPOMa nocsle onepayuu u 8 nepuod Hab/OeHUS 8 CPABHEHUU C OaHHbIMU

dpyaux asmopos

Fig. 5. The frequency of glycerol rhizotomy ineffectiveness and recurrence of pain syndrome after surgery and during follow-up in comparison with the data of other authors

Tabnuua 4. Pe3ynbTaTbl ieqeHWs HeBPanT v TPOMHUYHOMO HEpBa METOAOM MIMLIEPVHOBOM PU3OTOMUM MO JaHHBIM PasHbIX aBTOPOB

Table 4. Results of treatment of trigeminal neuralgia using glycerol rhizotomy

Yucno mauueHToB, 1
Number of patients, n

Our
experience

202

TTomoxuTenbHBIN pe3yabTat JiedeHus (obierde-
Hue 60J11) TocJie onepaiuu, % 95
Initial pain relief, %

Yuciio NauMeHToB MO/ HAOIIOIEHUEM, K 107
Number of patients in observation, »

Tlepuon HaGMOAECHMS, TOMBI

Follow-up period, years 1-10
TTomoXXuTeIbHBIN Pe3yabTaT JICYCHUS B IIEPUOJ
HabmoneHus, % 67,3
Success rates, %

Peunnus GoneBoro cuHapoma, % 327
Recurrence of pain syndrome, % ?
be3penuavBHbINA TEpUO, MeC 277

Pain-free periods, months

129

4012 3370 98
85 97,1 99,6 80
124 3157 2750 92

1-14 1-25 3-23 1-4
38 81,2 65 50
62 18,8 35 50
21 - - 28,7

B Hacrosiiee Bpemsi OTCYTCTBYeT OOIIETPUHSITOE
onpenenenue ycnexa onepaunu npu HTH. Hanpumep,
P. Asplund u coast. u B.E. Pollock cuutatot, 4to o6serye-
HUE OTPENENSIETCS OTCYTCTBUEM TTpUeMa MEIUKAMEHTO3-
HBIX TIPENapaToB U OOJIM, YTO COOTBETCTBYeT | Kitaccy
nio mikane BNI-PS. B coorBeTcTBUM C TaHHBIM KpUTEPUEM
4acTOTa Pa3BUTHS peliiaMBa OOJIEBOTO CHAPOMA B pabo-
TaxX 3TUX aBTOPOB cocTtaBuia 62 u 50 % cOOTBETCTBEHHO
[9, 13]. Omgnako L. Chen u coast., W. Xu-Hui u coasr.

CUNTAIOT, YTO YCITEXOM SIBJISIETCS KaK OTCYTCTBHE 00JIEBO-
ro CHHAPOMA, TaK ¥ HAJIMYKE HE3HAYUTETLHOTO O0JIEBOTO
CUHIpOMA, He TPeOYIoIero IpreMa JIeKapCTBEHHBIX
cpencts, uto coorercTByeT I 1 11 kitaccam mo tiikane BNI-PS.
B uccinenoBaHuUsIX 3TUX aBTOPOB YacTOTa peluauBa 60-
JIeBOro cuHapoma cocraBuia 18 u 35 % cOOTBETCTBEHHO
[10, 11].

VY 67,3 % Hailux naureHToB 00J1€BOM CUHAPOM B Tede-
Hue 1—10 net HabMoOAeHNSI OTCYTCTBOBA VI TTPOSIBIISLIICS
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B HE3HAUUTETBHOM (popMe, He TpeOys IIpUMEeHEHUSI JIeKap-
CTBEHHBIX IIpEITapaToB.

3AKJIIOYEHUE

ITpu mpaBUJIBHOM IOIIIAaTOBOM BBITIOJTHEHUY aJITOPUT-
Ma TIpOLeAypHl TIULEPpUHOBAs pU30TOMUS 3P PEeKTUBHA
B 1eyeHuu nauonaruueckoir HTH, oGecrieunBast ynoBieT-
BOPUTEIbHBIE KPATKOCPOUHBIE U JOITOCPOYHBIE pe3yiib-
TaTel B 95 11 67,3 % ciydaeB COOTBETCTBEHHO.
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JHO0CKONUYeCKas TpaHccheHoUaanbHan Xpyprus
onyxoseun ocHoBaHus Yyepena (/514 cnyyaes):
25-NETHWUW ONbIT, 3BOJIIOLNA B3TISA0B

KoHTaKThI: B.10. Yepebunno, 10.W. PiomuHa, U.B. Yepebunno
Bnaawcnas H0pbeBiy
Yepebunno
cherebillo@mail ru

@re0Y BO «[lepseiti CaHkm-llemepbypackuli 2ocydapcmeenHsil MeduyuHcKull yHusepcumem umM. akad. M.11. lasnosa»
Mun3dpasa Poccuu; Poccus, 197022 Cankm-llemepbype, yn. /leea Toncmoeo, 6-8

BBepneHue. B HacToslLLiee BpeMst B HEMPOXMPYPTiM aieHOMbI TNodK3a, TaKKe M3BECTHBIE KaK HEMPO3HAOKPUHHBIE ONYX0onu rnnodusa, ABns-
l0TCA OHUMM U3 Hambonee pacnpPoOCTPaHEHHbIX BHYTPUYEPENHbIX ONYX0Mei y B3pOC/bIX, Ha 40N KOTOpbIX NpuxoamTes fo 15 % Bcex HoBo-
00pa3oBaHuUin LEEHTPanbHOM HEPBHOM CUCTEMbI. TpaHccheHoMAanbHoe YaaneHue ¢ NOMOLLBIO 3HAOCKOMMUYECKON UM MUKPOCKOMUYECKO
XMPYPrmn 0CTaeTCs 0CHOBHbIM, Hanbonee NpyMeHsieMbIM MeTOLLOM Bbibopa vx NnedeHus. OAHAKO No-NpexHeMy aKTyasbHbl BONpockl 06 ontm-
MasnbHON XMPYPrMYeCKOM TEXHUKE W CHUMXEHWUM YaCTOTbl OCIOMHEHWI.

Llenb uccnenoBaHms — aHanu3 0cobeHHOCTEN 3HAOCKOMMYECKOro TPaHCCHEHOMAANBHOTO A0CTyNa MpUY ONyXonsX Xva3MasnbHO-CennspHoM
06/1aCTU, XMPYPrUYECKMX OCIIOXHEHWIA, CTPATErMM WX NPEeOTBPALLIEHVS W NIEYEHNS; OM1caHWe NOCTeAHUX TEXHUYECKMX pa3paboTok B JaHHOM
0bnacTv 1 onpefeneHyie BONPOCOB, TPEOYIOLLMX MOCTOSHHOMO M byayLLEero pa3suTms.

Martepuansl u MeToabl. OnMcaHa MeToavKa TpaHCChHEHOMAANBHOMO 3HA0CKOMMYECKOrO YAANEHNS ONyX0Nel X1a3MasbHO-CeNspHon obnacty,
MPOBeAEH aHaNM3 CTPYKTYPbI OCOXHEHUIA NPU MCMONb30BaHUM AAHHOMO AOCTYNa, METOA! MX MPOMMIAKTUKI 1 NIEYeHWA Ha OCHOBE CObCT-
BEHHOIO OMbiTa 3@ NocnieAH1e 25 NeT 1 onbiTa 3apybeHbIX Komner,

Pe3ynbTatbl. [ocne 3HA0CKONMYECKMX TPAHCCHEHOMAANBHBIX XMPYPrYecKmX BMELLIATENbCTB MOrYT Pa3BMTLCA Pa3HO0bpa3Hble MeAMLIMHCKME
W XMPYPrUYeCKMe OCNIOXKHEHMS, OHAKO 3a NocnenHee AeCATUNETUE UX YaCcTOTa HEYKIOHHO CHKAETCA. ECnn B Hallield NepBoi cepum 3Ha0-
CKOMWYECKMX OnepaLii YacToTa NocneonepaLMoHHbIX PeLMaMBOB cocTaBnsAna 26 %, ocnoxHeHuin — 7.8 %, netansHoctb — 2,1 %, To nocte-
MeHHO YacToTa peLmanBOB CHU3MNach Ao 9-11 %, ocnoxHeHwn — ao 2—7 %, a NeTanbHOCTb NPUBNMIKAETCA K HYMIO, Ha [laHHbIA MOMEHT Co-
cTaBnss B 06LLel cepum HabmopeHni 0,12 %. 3HaumMo CHU3MNAch M NPOLOMKMTENBHOCTL OnepaLmm — ot 1,5—3 4 Npu NepBbIX 3HAO0CKOMMYECKMX
nocobusx fo 15-25 MUH B COBPEMEHHIN Nepuof,

3aksioueHue. B xvpypruun onyxonei runodmsa BHeApeHUE 3HLOCKONMMYECKOM METOAUKYM NO3BOMNC PELLMTb FaBHY NpobneMy TpaHccde-
HOMANbHbIX OMepaLMin — pacluMpuUTb 0630p M OCBELLEHHOCTb OMEepaLMOHHOr0 Mo, AeTanM3vpoBaTh CTPYKTYPhI XMa3MasibHO-CeNIAPHON
0611aCTW, BLINOMHATL CENEKTUBHOE BMELLIATENLCTBO. AHANM3 BCeX OLMOOK M OCNIOXKHEHWI, AMHAMUKM KpUBOM 06y4aeMoCTV MO3BONSET CAeNaTh
BbIBO/, YTO OCBOEHME TPAHCCHEHOMAANBHOM 3HAOCKONMMYECKON XMPYPTvW AOMKHO NPOBOAMTLCS B KPYMHOM CMeELMann3vpoBaHHOM LiEHTPE,
nMetoLLeM 60MbLLOK ONbIT NoA06HLIX BMELLATENLCTB, @ NepBble BMELLATENbCTBA 06y4atOLLMIACS XVpYpr AOMKEH NPOBOAUTL TObKO € 06s3a-
TEMbHON aCCUCTEHLMEN OMBITHOMO CneuuanicTa.

KnioyeBble croBa: TpaHCHa3allbHaa 3HA0CKONM4YeCcKasa xupyprus, TpchcheHomuaanaﬂ 3HO0CKONMYEeCKasa Xnpyprug, aneHoMa rmno¢>|/|3a,
0nyxoJib 0CHOBaHMA Yepera, 0CNOXHeHne TpchcheHomnaanon 3HLOCKOMMUYECKOM Xupyprum

[ins umtmpoBanus: Yepebunno B.10., Pomuna 10.11., Yepebunno 1.B. 3Hpockonunyeckas TpaHccdeHomaansHas XMpyprins Onyxosei 0cHoBaHMs
yepena (7514 cnyyaes): 25-NeTHUI ONbIT, 3B0MIOLMA B3rNAA0B. Herpoxmpypris 2025;27(3):79-88.
DOI: https://doi.org/10.63769/1683-3295-2025-27-3-79-88
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Background. Currently, pituitary adenomas, also known as neuroendocrine pituitary tumors, are one of the most common intracranial tumors
in adults, accounting for up to 15 % of all tumors of the central nervous system. Transsphenoidal removal using endoscopic or microscopic
surgery remains the main and the most widely used method for their treatment. However, some questions remain regarding the optimal surgical
technique and the reducing of complications incidence.

Aim. To analyze the features of endoscopic transsphenoidal access in tumors of the chiasmal sellar region as well as surgical complications
and strategies for their prevention and treatment; also this article describes the latest technical developments in this field and the issues
identifications requiring constant and future development.

Materials and methods. The technique of transsphenoidal endoscopic removal of chiasmal sellar tumors is described as well as the structure
of this approach complications, methods of their prevention and treatment are analyzed based on personal experience over the past 25 years
and the experience of foreign colleagues.

Results. A variety of medical and surgical complications may occur after endoscopic transsphenoidal surgery, but it is important to note that
their number has been steadily decreasing over the past decade. So, if in our first series of endoscopic operations the percentage of postoperative
relapses was 26 %, complications — 7.8 %, mortality — 2.1 %, then gradually the recurrence rate was 9-11 %, complications — 2—7 %, and
mortality is approaching zero, now accounting to 0.12 % in the total series. The operation time has also significantly decreased from 1.5-3 hours
with the first endoscopic surgeries to 15-25 minutes in the modern period.

Conclusion. In pituitary tumors surgery, the introduction of endoscopic techniques has allowed to solve the main problem of transsphenoidal
operations — to expand the overview and lighting of the surgical field as well as to detail the structures of the chiasmal sellar region and
to perform the selective intervention. The analysis of all errors and complications, the dynamics of the learning curve allows us to conclude that
the development of transsphenoidal endoscopic surgery should be carried out in a large specialized center with extensive experience in such
interventions, and the first surgeries should be performed by a training surgeon only with the mandatory assistance of an experienced specialist.

Keywords: transnasal endoscopic surgery, transsphenoidal endoscopic surgery, pituitary adenoma, skull base tumor, complication
of transsphenoidal endoscopic surgery
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BBELEHME

B HacTosiiee BpeMs B HEApOXUPYpTUU aA€HOMBI T -
nogusa, TakKKe M3BECTHbIE KaK HEHPOIHIOKPUHHbIE
OITyXOJIM TUIO(u3a, IIPEACTABIISIIOT CO00I OMHM M3 HAN-
0oJiee pacpOCTPAaHEHHBIX BHYTPUUEPEITHBIX OTyXOJei
y B3POCJbIX, Ha J0JII0 KOTOPBIX IpUXOAUTCS A0 15 %
BCeX HOBOOOpa3oBaHUI LIEHTPaJbHON HEPBHOU CUCTE-
MBI [1]. TpaHccheHoOMmanbHOE ynajdeHue ¢ MOMOIILIO
9HJIOCKOMNWYECKON MM MUKPOCKOTIMYECKON XUPYPIUU
SIBJISIETCSI OCHOBHBIM, Han0oJiee TPUMEHSIEMBIM METOIOM
BBIOOpa MX JiedeHU. [2]. OQHAKO OCTAIOTCI HEKOTOPHIS
pa3HoIacusl Mo BOMPOCY ONTUMAILHON XUPYPruyeCcKon
TeXHUKMU.

3a mocienHue 2 IeCITUICTHS IIPOM30IIIEIT ITOCTEIICH-
HbI MEpPeXo] OT MPUMEHEHMST TPAAULIMOHHOTO MUKPO-
CKOIMMYECKOTO MOAX0Ja K MCIOJb30BAHUIO SHIOCKOMM-
YeCKOT0 9HI0HA3aJIbHOTO JOCTYyNa /Il pe3€KILIMU aJeHOM
runodusa [3]. YcraHoBieHO 00llee CHUKEHNE YuMcia
OCJIOXKHEHU M0 CPaBHEHUIO C aHAJIOTUUYHBIMU CEPUSIMU
MUKPOXUPYPIrUUECKUX BMELIATENBCTB, O KOTOPBIX COO0-
mayiock paHee [4, 5]. bojee Toro, 3TOT MOAXO MTO3BOJIMI
YBEJUYUTh 00bEM yIaJEHHON OMyX0J1, OCOOEHHO B CITy-
yasax 00JbIINX UM TUTAHTCKUX aleHOM TUIiodusa u pe-
LIMAVBUPYIOLIMX 3a00JIEBAHUI, B YaCTHOCTU Y TTALIMEHTOB,
KOTOpbI€ YK€ MEPEHECU OIEePaLMIO C UCIOJIb30BAHUEM
MHUKPOXHPYPTUIECKOTI0 TpaHCCHEHOUTAIBHOTO TOCTY-
ma [6, 7].

OaHako IO Mepe pacUIMpeHusl CIIEKTpa IIOAXOI0B
K OCHOBAHMIO Yepera BO3pocjia aKTyaaIbHOCTh OCHOBHOI
Mpo0JIeMbl 9HIOHA3AIBHON XUPYPIUU — PUCK ITOC/IEOIIe-
pPallMOHHOM JTUKBOPEU C COIMYTCTBYIOLIUMU OIMACHBIMU
OCJI0XHEeHUsIMU. B HacTosiee BpeMsl PeKOHCTPYKILIUS
nedekTa OCHOBaHMS depena craja @yHaaMeHTalbHbIM
9TaroM TPaHCHA3aJIbHON 3HAOCKOIMNYECKOM XUPYPruu,
JIOCTYITHBI Pa3IMYHbIE METOAbI PEKOHCTPYKIIUK — OT ILjIa-
CTUKYV CBOOOMHBIMU TKAHSIMU 10 TIPUMEHEHUS BaCKYJIsI-
PU30BaHHBIX JJOCKYTOB.

Ileas uccaemoBanus — aHAJIM3 OCOOCHHOCTE! SHIIO-
CKOIIMYECKOro TpaHCC(heHOUAAILHOIO JOCTYIIA IIPH OITy-
XOJISIX XUa3MaJIbHO-ceuIsIpHOit oomactu (XCO), xupypru-
YeCKMX OCJIOXHEHUM, CTpaTeruy UX MpenoTBpalleHus
U JIEYEHHsI; OIMCaHUE MOCIeIHUX TEXHUIECKUX pa3pado-
TOK B JJaHHOM 00J1aCTH U OIIpeae/ieHIe BOIIPOCOB, TpeOy-
IOLLMX ITOCTOSIHHOTO U OYAYIIEero pa3BUTHSL.

MATEPUAJbI U METOAbI

3a mmocaeaHue 25 NeT ¢ UCTOJIb30BaHUEM SHIOCKOII-
YeCcKO S3HAO0HA3aIbHOM TpaHCCcheHONTATHHOM METOTUKA
MBI TIpooriepupoBanu >7500 mamuenToB (Tadia. 1). Bee
onepauuy ObLIM BBIMOJHEHBI (PaKTUYECKU OTHOM XUPYyp-
TYeCcKOM OpUraaoii ¢ UCIOAbL30BaHMEM OIHUX CTAHAAPTOB
1 MO OJHOM MeToauke. be3ycioBHO, 3a Takoi MEpUo/
B3IJISIABI XUpYypra TpaHC(HOPMUPYIOTCS, KaKME-TO HIOAHCHI
JNEeMCTBUI MCYe3al0T U yXOISIT B MpPOILIOoe, KaKue-TO
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nogBisroTcs. C HaKOIUIEHMEM OIbITa, MOSIBJIEHUEM HOBBIX
MaTepHaJioB U UX MHTPAONIEPALIMOHHBIM aHAJIU30M IIpO-
WCXOIUT €CTECTBEHHAsI ONTUMMU3AINS STATIOB yIaJeHUS
U TepMeTr3alnm 1eeKToB OCHOBaHUS ueperna. B rmocien-
Hue 10—15 et MBI exxeromHo onepupyem okojio 320—350
MauveHTOB ¢ HoBooOpa3oBaHussMu XCO.

OCHOBHBIE XapaKTepUCTUKN STOU IPYMITHI TAIMEHTOB
MpeAcTaBiIeHbl gajee. Bo3pacT manneHTOB BapbUpoBa
ot 2 1o 89 net (MemnaHa 47,5 roma); 218 3HIOCKOIMMYECKIX
orepaluii ObIJIO BBITTOJHEHO y AeTeil. COOTHOIIEHNE MYX-
YMH U KeHIIUH cocTaBuiio 1:1,45.

Tabnumua 1. PacnpeuerleHme npooneprpoBaHHbIX NaLMEeHToB B 3aBUCUMOCTA OT HO30-
noruu

Table 1. Distribution of the patients who underwent surgery according to nosologic units

Ho3omorus Yucio nanuentos, n (%)

AneHoma runodusa

Pituitary adenoma 6320 (84,1)
KpanunodapuHruoma 389 (5,2)
Craniopharyngioma ?
MeHuHrnoMa

Meningioma 139 (1,8)
Komnounnast kucra runogusa

Pituitary colloid cyst 118 (1,6)
Xopnoma

Chordoma 119 (1,6)
HespuHoma

Schwannoma 24.(0,3)
XoHIpoMa

Chondroma 29 (0,4)
XosecreaTroMa

Cholesteatoma 112 (1,5)
Xopuctoma

Choristoma 7(0,1)
AHTHOpETHKYJIEMa

Angioreticuloma 4 (0,05)
Hununapoma

Cylindroma 12 (0,2)
Pax ciusuctoit

Mucosal cancer 93 (1,2)
MertacTta3sbl B rurnogus

Pituitary metastases 32(0.4)
Octeoma

Osteoma 19 (0,3)
M3onrpoBaHHast TMKBOPHast

KHCTa 48 (0,6)
Isolated cerebrospinal fluid cyst

Hpyroe

Other 49 (0,7)
Beezo 7514 (100)

Total

Cpeau mpooreprpoOBaHHbIX IMALMEHTOB OCHOBHASI HO30-
JIOTUIecKasl TPYIa — IMAMEeHTHl ¢ aieHOMaMH1 TUITOpH3a.
OnyxoJTh JIOKAIM30BaIach SHAOCEIUISIPHO ¥ 948 (15 %) ma-
LIMEHTOB, B OCTAJIbHBIX 85 % CllydaeB OTMEUEHO SKCTpacei-
JIIPHOE paCIpOCTpaHEeHUE; MUKPOAAEHOMBI COCTaBUIIN
13 %; nouru nojoBuHa (48 %) ageHOM ObUIM KPYIIHOIO
(>3 cm) 1 ruranTckoro (>5 ¢M) pasmepos (Taor. 2).

Tabnuua 2. Pacnipesienenie afeHoM rnou3a y npoonepupoBaHHbIX NaLMeHToB
B 3aBMCVMOCTY OT pa3Mepa 0bpa3oBaHms

Table 2. Distribution of pituitary adenomas in operated patients according

to tumor size

Bun anenombl '-Inc.u’(: (cgg’)llaen,
MuxkpoaneHoma (<10 mm)
Microadenoma (<10 mm) 820 (13)
OupocemnapHas ageHoma (10—15 mm) 126 (2)
Endocellar adenoma (10—15 mm)
Meszoanenoma (10—30 mm)
Mesoadenoma (10—30 mm) 2344 (37)
Kpynnas anenoma (30—50 mm)
Large adenoma (30—50 mm) 1641 (26)
TuranTckas ageHoma (>50 mm)
Giant adenoma (>50 mm) 1389 (22)
Bceeo (100)

Total

K ruranTcKMM ameHOMaM rumnodu3a MBI OTHOCHIIN
OITyXOJI, MAKCUMAJIbHBIN pa3Mep KOTOPHBIX MPEBBIIIAI
5 cm. B MupoBoii nutepaTtype HaGa0gaeTcsl 3HaYUMast
IHUCKYCCHS IO BOIIPOCY, KAKHME aficHOMBI CYUTATh TUTAHT-
CKUMU. P aBTOpOB CUMTAIOT TAKMMHM OITYXOJIM Pa3HBIX
pa3MepoB, MHOTIA TaxXe OT 2 CM, HO OOJIBITMHCTBO CXO-
ISTCSI BO MHEHHMHM, YTO BTO OITYXOJIU pa3zMepoMm OT 4
10 6 cM. XOTs1 B 1LIeJI0M IOAOOHOE pasieiieHue BechMma
YCJIOBHO, MPOBEAEHHOE HAMMU UCCJIeIOBaHUE 10Ka3ao,
YTO IIPU OMYXOJISIX pa3MEpOM OT 5 CM Y OITepUPOBAHHBIX
MAIlIEHTOB CTAaTUCTUYECKM 3HAYMMO PE3KO BO3pacTaeT
YHCJIO TTOCICONEPAIIMOHHBIX OCIOXHEHNI 1 TOCTOBEPHO
HIKE pagnKaJabHOCTD YIaJeHHUs 10 CPaBHEHUIO C HOBO-
00pa30BaHUSIMA MEHBIIIETO pa3Mepa. B cBSI3M ¢ 9TUM MBI
CYMTaeM IPABWJIBHBIM BBIIEJICHUE TPYIIIIBI TUTAHTCKUX
ageHOM MMEHHO OT 5 CM.

B 1a6n. 3 npuBeneHbI JaHHBIE 00 OIMyXOJIsIX TUIoGU3a
Y OIepMPOBAHHBIX MAIIMEHTOB B 3aBUCUMOCTH OT TOPMO-
HaJTbHOM aKTUBHOCTH: CPEIM HUX 00pa30BaHUS, CEKPETHPY-
IOLL1€ COMATOTPOMNHbLA TopMoH (16,3 %), nponaktuH (5 %),
aIPeHOKOPTUKOTPOIMHbINA ropMoH (10,9 %), THPEeOTPOIHbIit
ropmoH (0,71 %); <1 % npuxoanaoch Ha OIYXOJIA CMEILIAH-
HOI CeKpelry ¥ TUTI0PUTOPMOHAIBHBIC afeHOMBI; TOPMO-
HaJIbHO HEaKTUBHbIE OITYXOJIM cocTaBmwin 63,9 %.

Bo Bcex cirydassx ropMOHAIbHO aKTHBHBIX OITyXOJICH
KIMHUYEeCKUE TPOSIBIICHUS OBLIN TIPEACTABICHBI TUTICP-
MIPOIYKIINE TPOIHBIX TOPMOHOB Tumodusa. [lommmo
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aToro, y 81 % malMeHTOB UMeJia MECTO HEBPOJIOTHYeCKast
CUMITOMATHKA B BUJIE TOJIOBHBIX GoJieit, y 66 % maLueH-
TOB — B BUIE 3PUTEIbHBIX HAPYIIEHU, a UMEHHO XHa3-

Tabnuua 3. Pacnpesenexve ageHoM runodu3a y npoonepupoBaHHbIX NaLveHToB
10 rOPMOHabHOW CEKpeLn

Table 3. Distribution of pituitary adenomas in operated patients according to hormanal
secretion

Number of cases,
n (%)

Type of adenoma

CTT -cekpeTupyromast

HGH-secreting 1032 (16,3)
ACTH s 689 (10.9)
TSHsomng 45(0.7)
PRLrseorerg 318(5.0)
CMC]J.IaHHaH CTF—HPJ_I—cereTI/Ipy}oma;[ 59(0.9)
Mixed HGH-PRL-secreting

Pluromonal 25(0.4)
Gomsdotropmoma 204
Nonossmatne e 4041 (63.9)
Oncoosiom 87(13.8)
Beeeo 6320 (100)

Ilpumenanue. CTT — comamomponnwiii copmon; AKTI — adperoxopmuko-
mponnbtii 20pmot; TTI — mupeomponnutii copmon; [1P/I — nporakmun.
Note. HGH — human growth hormone; ACTH — adrenocorticotropic
hormone; TSH — thyroid-stimulating hormone; PRL — prolactin.

Puc. 1. HayaneHble smanel docmyna K KauHo8udHol nasyxe

Fig. 1. Initial stages of surgical access to the sphenoid sinus

MaJIbHOTO CUHAPOMa, a 'y 4,5 % HabI04aIUCh [J1a30BHU-
rareiabHble HapylieHus. Kpome Toro, y psima mauvieHToB
OTMEYaJoCh HaJWuWe TeMuIiapesa, AUIHIEDATbHBIX
U CTBOJIOBBIX HAPYLUEHUIA.

MbI NpUMEHSITU SHAOCKONMUYECKU 9HI0OHA3TbHbBIN
nmoctyn (puc. 1) K TypekoMy celjIy, ONMMCaHHBI HaMH
panee (B.}O. Uepebusuio u coasr., 1998, 2001, 2005, 2008)
[8—12].

B nonasnsroieM GonbmHCTBe ciaydaeB (93 %) Mbl
WCTIOJIb30BaJI OAHOCTOPOHHUI 3HAOHA3AJIbHBINA 3HIIO-
CKOIMMYECKHUI ToCTyII 9epe3 1 HocoBoit xoma. CTOpoHY I0-
CTyma BeIOUpAIM B 3aBUCUMOCTHU OT IIUPUHBI HOCOBBIX
x010B. [Ipy paBHBIX OOCTOSITEILCTBAX XMPYPr-IIpaBIiia
BBIOMpAJT JOCTYTI CJIeBa, YTO ObUTO OoJiee (PU3MOTOTUIHO
u yno6Ho. Yepe3s JieBblii HOCOBOM xo/ rpoBeneH 91 % orme-
paTUBHBIX BMEIIATEJIbCTB, a yepe3 Mmpasbiii — 9 %.

Ha HazanbHOM 3Tare Mbl OCYIIECTBIISITA 9HAOCKOTIH -
YECKUI JOCTYII K OCHOBHOM mna3yxe. B 91 % HabmoneHuit
MBI IPUMEHSLTA SHIO0HA3aTbHBI HOCOPACIINPUTENb, KO-
TOPBINA, C HAIIIEW TOUKU 3PEHMUSI, SIBJISIETCS ONTUMATbHBIM
st manHo# xupyprum (puc. 2). K mpeumyiiectsam Ha-
3aJIBHOTO MOPTA CJIeyeT OTHECTU CTATUCTUYECKU 3HAYM-
MO€ COKpalleHre BpeMeHU oTiepaiiuu (CpeaHsisl TpoIoI-
KUTEIBHOCTH ofepanuu 6e3 mopra coctaswia 33,4 MuH,
a ¢ HocopaciuputesneMm — 21,2 MUH), a Takke 3HAYUMOe
CHIDKEHUE MOCIeO0NnepalliOHHBIX SHJ0HA3aTbHbBIX BOCIIA-
JIUTENBHBIX OCTIOXHEHUH. Xupyprus 6€3 mopra rnpu rnocro-
STHHOM MHOTOKPAaTHOM WHTPAOTIEPAllMOHHOM JIBVXKEHUU
WHCTPYMEHTOB HEPEAKO MPUBOAUT K JOTIOTHUTEIbHOMN
TpaBMaTU3allUM CIM3UCTON HOCA, HOCOBBIX PAKOBUH,
YTO B OTIAJIEHHOM TIEPUO/IE TTOBHIIIAET BEPOSITHOCTD pa3-
BUTHSI TIOCTIEOTIEPALIMOHHBIX C(hEHOMANTOB, TAlIMOPUTOB,
CUHEXUU, YXYAIIAOINX KayeCTBO XMW3HU TMAllMEHTOB.
B rpynmne nanureHToB, OnepupoOBaHHBIX 0€3 HOCOPACIIN-
pUTEIsl, YaCTOTA MOCIEOTNEPALIMOHHBIX BOCTIAIUTETHHBIX
M3MEHEHUH B TIOJIOCTY HOca cocTaBuia 6,8 %, a B rpyrre
¢ MpuMeHeHneM Hocopaciuuputesst — 2,9 %. CokpallieHue
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Puc. 2. HayaneHeili aman docmyna K KAuHO8UOHOU nasyxe; pe3eKyus pocmpyma.
1 — 6paHwu 3HAoHA3a/1bHO20 Hocopacwupumens; 2 — pocmpym

Fig. 2. The initial stage of access to the sphenoid sinus; rostrum resection.
1 = branches of nasal speculum; 2 - rostrum

Puc. 3. 3man sckpeimus meepdoli Mo3zo80ii 0bono4ku u ydaneHus onyxonu. 1 —
MKaHb 0nyxo/u; 2 — MUKPOXUpypaudeckuli ckanbnesns; 3 — acnupamop

Fig. 3. Dura mater opening and tumor resection stage. 1 — tumor tissue; 2 — microsurgical
scalpel; 3 — aspirator

BPEMEHU OIEpPALUU U CHUKEHUE YaCTOThl OCIOXHEHMIA
IPUBEJIM K TOMY, YTO B PyTUHHOM ITPAKTUKE MBI [IOCTOSIH -
HO UCIT0/Ib3yeM HOCOPACILIMPUTEID.

K HemocTaTKaM MCIOJIb30BaHMSI HOCOPACLLIUPUTEIS
cliefyeT OTHECTU OrpaHUYeHUE aMIUIMTYAbl JBMXKEHMUIA
B JIaT€paJIbHbIX HAIIPABAEHUSIX, YTO IIPY CTAaHAAPTHOM ajie-
HOMBKTOMUHM TpeOyeTcsl He Tak 4acTo. Ilpu 3HaunmMom
JIATEePOCEJUIIPHOM Y3Ji€ OITyXOJIM MPOIe OCHOBHOM y3el
OIyX0Jix yopath Ha (POHE UCII0JIb30BaHUSI HOCOPACLLIPU -
TeJIs1, a KOIa BO3HMKAET HEOOXOAMMOCTb MAHUITYJISILIMIA Ha
JIaTepaJIbHBIX OT/E/IaX — BPEMEHHO €ro yIaauTh. B Halei
cepuur HaOMIOAEHUI 3TO MOTPebOBaIoch B 6 % ciyyaes.
C Halleil TOYKM 3peHus], TaKast TEXHUKA OITUMAaJIbHA.

OCHOBHOI1 3Tan ymajeHus oImyxoju (puc. 3) ocy-
LIECTBIISIETCS o1 KOHTpoJieM sHaockomna 0°. [pu ynane-
HUU OIYXOJU U3 CYIpace/UISIPHOTO, IapacelIapHOro,
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a MHOTHA M PETPOCEIUIIPHOTO MPOCTPAHCTB CTAHOBUTCS
HEOOXOIMMBIM ITOC/IEA0BATEILHO CIIOIBb30BaTh SHAOCKO-
sl 30, 45, 70°. DTo 0COOEHHO BaXKHO TIPpH aHTeCyIpacesi-
JISIPHOM pacIpOCTpaHEHUM OIYyXOJIM, KpOMe TOrO,
MpY yIAJICHWN BTOPUYHBIX Y3JIOB OIMYXOJIM, OTXOISIITUX
OT ¢ CyNpaceJIIPHOTO OTIesIa, a TAaKKe OT BEPXHUX OT-
JIeJI0B KaBEPHO3HBIX CUHYCOB. C 3HIOCKOIIOM IIpaKTHYe-
CKH BCETJIa yIaeTCs HalTH BXOI BO BTOPUYHBIN y3e U pa-
IUKAJIBHO YIAIUTH €TO0.

st reMocTasa B IOJIOCTH YAAJICHHOM OITyXOJIH, B CH-
Hyce MBI ipuMeHsieM Cepmkucen @uopumrap (Surgicel
Fibrillar) (puc. 4, a). OcCo0eHHOCTH TEKCTYPBI X TEMOCTa-
THYECKHE CBOICTBA 3TOTO MaTepuajia, 1o HalleMy MHeE-
HUIO, ONITUMAJIBHBI TSI 9HIOCKOITMUECKOi xupypruu. Bee
IpYyTUe OOCTYITHBIE CPEICTBa IJIT MECTHOTO reMocTa3a —
reMocTaTUdecKast Mapiisi ¥ TyOKa, BATHUKU C TIEPEKHUCHIO
BOIOPOMA, Pa3IMYHbBIC ITyAphl MHOTHUX IIPOU3BOIUTENCH,
KameJIbHBIC CPEICTBA YCTYyHalOT MaTepuajiaM Ha OCHOBE
OKMCJICHHOI pereHepUpOBaHHOM 1IeJITI0N0361. Kpome Toro,
HU3KU pH 3THX cpeacTB CHIKAaeT BEPOSITHOCTh BOCTIA-
JIATETBHBIX OCTIOXKHEHUA. B psine cirydaeB JOIIOTHUTEIBHO
xoportrero 3¢ dexra MOXHO TOOUTHCS TIPH UCITOIh30BAHUN
®nocwna (Floseal) (Baxter) mmu Cepmxkudio (Surgiflo)
¢ rpombuHOM (Ethicon) (puc. 4, 6).

[Ipy HaMMYUM TMKBOPEU MOCICOTEPALIMOHHBIN Je-
(bexT ToI0CTH CcemTa TepMeTH3NPOBAIH C UCITOIb30BaHM-
eM ayTOTKaHel, TuracTiH TaxokombOa (puc. 4, ) u pa3iamd-
HBIX (UOPUH-TPOMOMHOBBIX KJICEBBIX KOMITO3UIIUIA
(Tuccyxon (Tissucol) unu OBunen (Evicel)). B uneane,
Jaxke eCJIM HeT MHTPAOIIePallIOHHOM JIMKBOPEH, CIICAYET BO
BCEX CIIy4asix TepMETU3MPOBATh THO Celjia, OMHAKO OCOOCH-
HOCTH O0ecIieueHNsT MaTeprajlaMi He BCerna ITO3BOJISTIOT
9TO JeNIaTh, IIO3TOMY FepMeTH3aIIsI IIPU OTCYTCTBUM JINK-
BOpEM — BCerlla MHTPAOIICPAlIMOHHOE PEIICHNE XMpPYypra.
B peanpHBIX YCIIOBUSIX ITPY BBHIPAXKEHHOM ITPOBUCAHUM JIH-
adparMpl MBI CYMTAIM TePMETU3ALMIO 00S3aTEIbHOM,
a ecm quadparma Obl1a IPUKPHITA TUTTO(PU30M 1 He OBLIO
TIPOBOLIMPYIOIMNX (PAKTOPOB, TO OT HEE BO3ICPKUBAIINCH.
[Tpn HaMMYMM JTMKBOPEH TIIACTHKA 00sI3aTeIbHA.

PE3YJIbTATHI

PesynpraTel XUpyprudeckKoro JIeUeHHUs OIeHUBAIHN
MO CTAaHIAPTHBIM ITOKAa3aTeNsIM: IMHAMHKA OCHOBHBIX
KIMHAYECKNX CUHAPOMOB (HEepoodTaIbMOIOTHIecKast
CHMIITOMATHKA, HEBPOJIOTUYECKUI 1 TOPMOHAJIBHBIN CTa-
TyC), paIMKaJbHOCTh OIlepallMyd, YacTOoTa M XapaKTep
OCJIOKHEHMH, TTOCTIcOoTIepallnOHHAS JIETATbHOCTD.

Viry4iieHre 3pUTeIbHBIX (DYHKIMI OCIIe OTepallin
OTMEUYEHO K MOMEHTY BBIITUCKU Y 76 % mpoorepupoBaH-
HBIX TTAIIMEHTOB, UMEBIINX 3pUTEJIbHbIC HAPYIICHUS IO
oIepaln. YXyIIIeHNe 3pUTeIbHBIX (DYHKIIWIA ITOCIIe OTIe-
panuu 3adukcupoBaHo y 1,2 % npoornepupoBaHHBIX T1a-
nueHToB. [1azomBuUTaTebHBIC HAPYIIEHUS HAa MOMEHT
BBIIIMCKU perpeccupoBaiu y 64 % mnpoornepupoBaHHBIX
MAllMEHTOB, Y KOTOPBIX OHU OBUIM IO omepanuu. B ot-
JaJeHHOM IepUOoJe 4acToTa perpecca mocrturia 98 %.
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Puc. 4. 3man 2zemocmasa u nukeopocmas: a — 8 nosocme yoaneHHol onyxonu ynoxcer Sergicel Fibrillar; 6 — nonocme ydanexHol onyxonu 3anosHeHa 2eMocmamuyecKol
mampuuel Surgiflo; 8 — 2eMo- u nukeopocmaz nnacmuxamu Taxokomba

Fig. 4. Hemostasis and cerebrospinal fluid stasis stage: a — Surgicel Fibrillar is placed into the cavity of the resected tumor; 6 — cavity of the resected tumor is filled with
hemostatic matrix Surgiflo; 8 — hemostasis and cerebrospinal fluid stasis using TachoComb plates

V 1 mauueHTa noce onepaluu Haba101aI0Ch HApacTaHUE
[JIa30[IBUTATEIbHBIX HAPYIIEHWH, KOTOPOE B NIMHAMUKE
perpeccupoBano.

[To pe3ynsraTam nccnenoBaHusi TOPMOHAIBHOTO CTa-
Tyca y MalreHTOB C TTOBBIIIEHHBIM IO OTIEPAlIuY YPOBHEM
TPOTTHBIX TOPMOHOB TUTIO(MU3a MOCTEe OTIEPATUBHOTO Jie-
YeHUsI HOPMAaJTU3a1lusl ToKa3aTtesieil MHCYIMHOTIOA00HOTO
¢dakTopa pocra 1 1 COMATOTPOITHOTO TOPMOHA OBLIa J0-
cturHyta B 783 (75,8 %) u3 1032 ciyyaeB COMaTONPOTI-
HoM. OTMeueHa YyeTKast KOppessiiusl 3aBUCUMOCTU TOCTH -
JKE€HVSI TOPMOHAJTBHOM PEMUCCUY TIPY COMATOTPOITMHOMAX
U cTereHn MHBa3uu 1o Knosp. ¥ abcontoTHOro 60J1bIIH-
CTBa MALIMEHTOB, HE JOCTUTIIMX TOPMOHAIBHOW peMUC-
cuu, 6pu1a [I1-1V crennens uHBa3uu no wkane Knosp.

He Bcerma TotanpHOe ynaneHue OIMyXOJW COTJIACHO
MaHHBIM MarHUTHO-pe30HaHCHON ToMmorpaduu (MPT)
COIPOBOXIAETCS MOJTHOU TOpPMOHAILHOU peMuccueil. Be-
POSITHO, TIPY UHBA3MBHOM XapaKTepe POCTa OCTAIOTCS MU-
KpodparMeHTsl 00pa3oBaHUsI B KABEPHO3HOM CHUHYCE,
KOTOpPBIE HE BUHBI ¥ HAXOASTCS 3a MpeesiaMy pa3periia-
fouei cnocooHoctu MPT, a uHorna mopaxkeHre HOCUT
MyJIBTU(OKATBHBIN XapaKTep U ynajieHue OOJbIIero Ma-
HU(bECTHOTO ouyara He BCerna MPUBOIUT K BBI3IOPOBIIE-
HUIO MallMeHTa.

[Tpu pe3ncTeHTHBIX K KOHCEPBATUBHOMY JICUEHUIO
MPOJIAKTUHOMAX PEMUCCHSI TTOCJIE OTiepaliuy Oblia OCTUT -
HyTa B MEHbILIIEM yrcie HabmoaeHuii (y 167 u3 318 naiu-
€HTOB, YTO COCTaBWIO 52,5 %) M TakXe 4eTKO KOppesu-
poBaJia CO CTETIEHbIO MHBA3UM B KABEPHO3HBIN CUHYC.

M3 689 mpoaHaIM3MPOBaHHBIX CJIy4aeB KOPTUKOTPO-
MMHOM HOPMaJTM3aliKsi TOPMOHAIBHOTO (POHA TTpoM301ILTa
y 584 (84,7 %) nanmenToB. Hamm pe3yasraThl He ycTyna-
10T TIOKA3aTeNIsIM BEAYIIUX MUPOBBIX SHAOCKOMUUYECKUX
Helipoxupypros. Hampumep, B cepuu HabOIOAeHUN
P. Cappabianca u coaBr. oTMeueHO 73,6 % ciydaeB HOp-
MaJiu3allMyd YPOBHS TOPMOHOB [5, 7].

[MosiBneHue win HapacTaHue UMEBIIEHCS 10 orepa-
LMY HEIOCTaTOYHOCTH (DYHKIIVH TIepeIHEit JOIU TUITODM-

3a (TTOJTHBIN VIV YACTUYHBIN TUTIOTIUTYUTAPU3M, TUTIOTH -
peo3, TMIOTOHAIN3M U/ VT TUTIOKOPTUIIA3M) TIPOM30IILIO
y 5,6 % nauueHTOB. Pa3BuTHe B mocieornepalioHHOM
Mepuoie HecaxapHOTo nuadeTta (YTO CBUIETENbCTBYET
0 TIOBpPEXXIEeHUY Heliporunodusa unu ctedst runodursa)
oTMe4YeHO HaMM Y 1,3 % MalMeHTOB ¢ OMyXOJISIMU THUIIO-
dusza.

Cpenu Bcex MPOOMEPUPOBAHHBIX HAMM TAIIMEHTOB
TOTAJAbHOTO yJAJIEeHUs MO JaHHBIM KOHTpoJbHOU MPT
yaanoch 1octiyb B 92,3 % cityyaeB, CyOTOTATBLHOTO U Ya-
ctuyHoro — B 7,7 %. [lpumeHsiemMast HAMU CXeMa OLIEHKH
PaIVKaIBbHOCTH TPOBEAEHHOM OTepalli aHAJIOTUYHA TOH,
KOTOPYIO UCTIONb3YIOT OTEYECTBEHHBIE 1 3apyOeKHbIE aB-
Tophl [3, 4, 6, 13]. ToTanbHBIM yaaJleHUEM MbI CUMTAIU
pe3yJIbTaThl TEX OTepalrii, KOTaa COTIacHO UHTpaoTiepa-
LIMOHHOMY MHEHUIO XMPYpTa U 10 JaHHBIM TOCJeonepa-
uroHHoi MPT otcyrcTBOBasIM OcTaTKU omyxoinu. [1pu To-
TaJlbHOM YAQJIEHUW TOPMOHAIbHO aKTUBHOW OITyXOJIN
TakXe JODKHA MPOUCXONUTh HOPMAIU3ALIUs TTOBBIIIEH-
HOTO JI0 OTlepaliy ypPOBHS TOPMOHOB.

CyOTOTanbHBIM YIATCHUEM MBI CYUTAIIN CITy9an, KOT-
na o0beM HEeyJaJIEHHOW YacTH OTYXOJW HE TPEeBBIIIA
20 % ot mepBOHAYAJIBHOTO, a TaKXKe KOT/AA MO JaHHBIM
nocieonepauuoHHO MPT SBHBIX OCTaTKOB OIyXOJH
He HaOII0Jan0ch, HO HOPMAIM3ALMU TOBBIIIEHHOTO
IO OTIepaliy yPOBHSI TOPMOHOB B KPOBU TOOUTKCS HE yaa-
Jtock. Cilydan YaCTUYHOTO WUJIY MapLUUATbHOTO yIAIEHUS
COCTaBUJIM OKOJIO | % M BKITIOYAJIM Te HAOJIOAEHMS, KOT-
J1a BO BpeMsl ortepauuu 0610 yaaneHo 80 % obbema mep-
BOHa4YaJbHOU aIcHOMBI.

YacToTa pa3BuTHsI OCIOXHEHUI TpaHccheHOUTATb-
HOI 3HIOCKOIIMYECKOM Xupypruu coctasuia 1,9 %. Ca-
MBIM YaCThIM U MOTEHIIMAIIBHO OTIACHBIM TTOC/Ie0Tepal-
OHHBIM OCJIOKHEHUEM TpaHCCHEHOUNATBLHON XUPYPTUM
SIBJISIIACh Ha3aJibHas JUKBopes. B Halelt cepun HabJ0-
JIEHUI TTOC/IeoTiepallnoHHast Ha3aIbHas TMKBOPES pa3BU-
nacby 1,2 % naunentoB. Yuco cirydaeB ocaeoneparm-
OHHBIX MEHUHTUTOB cocTaBuiio 0,2 %. [1pu oGHapyXeHU!
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ITOCJIeOITepallMOHHOM Ha3aJIbHOM TMKBOPEH MBI pa3mesis-
JIM TAIIMeHTOB Ha 2 TPpyIIbl. Eciin B X0me 0OCHOBHOI oTie-
palMy XUPYPT BHITIIOIHSII IUTACTUKY JHA Celljla K OHA OKa-
3BIBAJIACH HECOCTOSITESTEHOM, TO TTALIMEHTY YCTaHABIMBAIIN
JTIIOMOAJIBHBIN IpeHaX Ha CPoK 3—5 IHeW ¢ 3BaKyaluei
4—6 mu1 mukBopa B yac (100—150 mi B cyrku). Kak npaBu-
JIO, TaKasl TAKTUKA B TIOIABJISIIONIEM OOJIBITMHCTBE CIIyda-
€B TO3BOJIsIa KYyITUPOBaTh JTUKBOper. Beero B 3 HaO0-
IEeHUSIX IIPUMEHEHHUS JIIOMOAIBHOTO IpeHAaXa 0Ka3aJoch
HEIOCTaTOYHO, M ITOTPeOOBaIaCh IIOBTOPHAS XUPYPTAIEC-
Kas Koppekuus. Eciau ke B Xxome TIepBUIHON OIepainy
WHTPAOIEPallMOHHON JTUKBOPEH HE OBILJIO W IIIACTHKA
HE BBIMOJHSJIACH, TO MBI CTapaJINCh KaK MOXHO CKOpee,
HE TOXUAASICh BOBMOXHOTO Pa3BUTHSI BOCTIAIIUTEIHBHBIX
W3MEHEHMH B IMKBOPE, OCYIIECCTBUTH ITOBTOPHOE BMEIIIa-
TEIBCTBO, HAWTU IMKBOPHYIO (DUCTYITY Y TePMETU3NPOBATh
€¢ C MCTOJIb30BaHNEM Pa3IMIHBIX aJlJIO- ¥ ayToMaTepHa-
JioB. [1penmouTeHre oTmaBaaIyd ayTOTKaHSIM (MECTHBIC TKa-
HU TIEPErOpOIKU HOca, (pparMeHTHI CIM3UCTON Ia3yXu
¥ PaKOBUHBI, ayTOXHP, MHOTIA MyKOIIEPUOCTATBHBIN CITH-
3UCTO-HAIKOCTHUYHBIHA JIOCKYT), UCIIOJIB3YsI 00s13aTeTEHO
TIOTIOTHUTEIBHO TIaCTUHBI TaxoKoM0a 1 pa3ImaHbie (pu-
OpUH-TPOMOMHOBBIE KJIeeBBIe KoMIto3uium (Tuccykonr
I DBUIIEN).

IMocneonepallnOHHBIM MEHWMHTUT BCTPEYANICSI OTHO-
CUTEJIBHO PeKo: ero yacrtora coctasuia 0,2 % ot obliero
YHCIIa MAIMeHTOB, a B IPYIIIe ¢ afcHOMaMu THUItodu3a —
0,1 %. TakTuKa Jle4eHMsI [TOC/IEONePALMOHHOTO MEHMHI U~
Ta He UMeeT XapaKTePHBIX TSI SHAOCKOITMYECKIX BMEIIa-
TETBCTB OCOOCHHOCTE — Ha3HAYAIOT aHTHOAKTepUATILHYIO
TEpaIiio B 3aBUCUMOCTH OT BBISIBJICHHOM TP MUKPOOHO-
JIOTUIECKOM MCCJIEIOBAHNN YYBCTBUTECIIFHOCTH BO30OYIM -
TeJIS K TOMY WJIM MTHOMY aHTHOMOTHKY.

ODHMMU U3 CAMBIX OITACHBIX OCJIOXKHEHUN SIBJISTIOTCST
MMOBpEeXIeHEe MHTPAKaBEPHO3HOTO OTAE/Ia BHYTPeHHEH
connoit aprepun (BCA) i oTpbIB HIKHEH ruttodusap-
HOM apTepuu IIPpH yIAICHUH JIATePOCEIIISIPHOTO (hparMeH-
Ta orryxoyn. Bcero B Hatmreli ceprn HaOMIOACHUI OTMEIECHO
6 ciygaeB koH(uKTOB ¢ BCA. B 1 ciiyyae moBpexaeHue
BCA mpuBeno Kk hGopMHPOBaHUIO KaPOTUIHO-KABEPHO3-
HOTO COYCThSI. DTO HAOIIOIeHNE HAMH OTIEIBLHO OITyOJIH-
KoBaHoO [14]. B 1 HabmogeHUK MBI OIITMOOYHO TPAKTOBAJIN
SHIOCEIIAPHYIO KPYITHYIO aHeBpU3MYy KaK KpaHHOo(a-
PUHTMOMY U IPU AOCTYIIE MOBpeAWIn aHeBpu3My [15].
B ocranbHBIX 4 HaOMIOACHMSIX OBIIN ITOBPEKICHBI BETBU
BCA 1mpn MaHUTYISIIIUY B TIOJIOCTH KaBEpHO3HOTO CHHY-
ca IIpH MmapaceIIpHOM pocTe omyxoiau. Bo Bcex cirygasix
ITOCJIe BPEMEHHOM TaMITOHAIbl ¥ OCTAHOBKU KPOBOTEYE-
HUS TAlIMeHTa, HAXOIWBIIETOCS TOM ASHCTBUEM OOIIECH
aHECTEe3WH, TIepeMeIlaa B 3HIOBACKYISIPHYIO OIlepaliy-
OHHYIO, ¥ COCYIMCTBIE XUPYPTY TePMETU3NPOBAJIN pa3pPhIB
BCA (myTem cTeHTHpOBaHUS B 4 CIIydasix WA OKKITIO3MHU
BCA 6amnonom — B 2 ciry4asix). B 1 cirydae momomHUTE -
HO MCITOJIb30BaJI MOOINU3AIINIO JIOXKHOW aHEBPU3MBI
MUKpocnupaisiMu. Bee malyeHTsl BBLKUIN, 5 U3 HUX ObI-
JIV BBITTMCAHBI 0€3 HEBPOJIOTUYECKOTO AeuiinTa, B 1 ciry-
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yae Ha MOMEHT BBIIIMCKHA OTMEYaJICS TTape3 OTBOMSIIETO
HepBa, PeTPecCUPOBaBIINI B TAJIbHEHIIIEM.

JleTambHOCTB TIPY SHAOCKOIMMIECKIX SHIOHA3aIbHBIX
TpaHcCHEeHOMTATBHBIX OTIepPallisIX B II€JIOM B CEpUM Ha-
mux HabmoaeHuit cocrasuia 0,12 % (9 mauueHTOB).
B OonpmHCTBE citydaeB (4 TalmeHTa) K JIeTaIbHOMY UC-
XOIIy IIPUBOIVIIN BTOPUYHBIC UIIIEMIYECKIE TTOBPEKICHNS
B 00JIaCTH TUIMOTajaMyca II0Cie YIJICHUS TUTaHTCKUX
ageHoM rurtousa, B 1 cimydae cpopMrpoBasics BEIpaXKeH-
HBII Ba30CITa3M C BTOPUYHON MINEMHUEH Mmociie cydapax-
HOMIAJBHOTO KpOBOM3IUsSIHUS. Elre B 2 cirygasx mpudan-
HOW rubenu MnaluueHTa cTajaa TpoMOO3MOOIUS IErOYHON
apTepun, B 1 caydae — He CBSI3aHHBIN ¢ OIlepalieil reMop-
parndyecKuiit MHCYJIbT B paHHEM IMOCJICONePAllIOHHOM
nepuoje B 6acceiiHe 3aJHeil MO3roBOI apTepuu, U ellle
B 1 ciiydae — mepuonepalliOHHasl COMaTHYECKasl TeKOM-
TeHCALIUsI C Pa3BUTHEM CEePIEYHOM HEIOCTaTOUHOCTH
y malMeHTKy 84 JeT.

OBCYXIEHME

I[lepBoHaYaTbHO HEUPOXMPYPTUUECKHUE TOIXOIBI
K XCO OBUTH TOBOJBHO TPAaBMUPYIOIINMU U YPOIYIOLIH-
MH. B mocnenHee BpeMs ¢ BHeIPSHNEM KOHIICIIITUA MU-
HUMAaJIbHO MHBAa3WBHOM HEMPOXUPYPTUM JOCTYITBI CTAIN
00J1ee TOYHBIMU, Y3KUMH U 3(PHEKTUBHBIMU. DTO BBI3BAJIO
WHTEpEeC K MOMCKY HOBbIX MHHOBALIMOHHbBIX TPAEKTOPUIA,
KOTOpPBIE MOTJIN OBl O0ECITEYNTD 00JIee TIPSIMOM ITyTh K TH-
rocdu3y 6e3 00LIMPHOI TpeTmaHaIKY Yeperia i MaHUITYJIs -
LM C MO3TOBOI TKAHBIO U COCYIMCTO-HEPBHBIMU CTPYK-
Typamu. Mcronp3oBaHNe HOCOBOM M OKOJOHOCOBEIX
TIOJIOCTEH ISt TTomxona K CeJUIIpPHOM 00JIacTH CTajo Ha-
cTosimei peBoorreit. OqHaKko JTo0ble ”THHOBAIIUNA UMe-
10T CBOM TEXHUYECKHNE OCOOCHHOCTH, HEIOCTAaTKN U XU-
PYPTHUYECKHE OCTOXHEHMSI.

HecMotpst Ha 3HaUMMOE CHIDKCHUE OOIIeil 4acTOTHI
OCJIOXXKHEHMH TTOCIIe TpaHCCHEeHOUIATbHON SHIOCKOITH -
YeCKOM XMPYPTrUM ameHOM rumodusa Mo CpaBHEHUIO
C TIO-TIPEXKHEMY UCTIOIb3YeMOI B HEKOTOPBIX IIEHTPaX MH-
KPOXUPYPTUUECKOM TEXHUKOM, IO JaHHBIM 3apyOeKHOM
JINTEePATypPhl, TUCHYHKIUS TUITOTATIaMO-TUIIO(PU3apHOM
CHCTEMBI BCE ellle OCTAeTCs aKTyaIbHO mpobiemoii [13].

A.S. Little 1 coaBT. mpoBeIN MPOCIIEKTUBHOE HEPAH-
IOMU3UPOBAaHHOE KOHTPOJIMPYEMOe UCCIeIOBaHNE C yua-
cTueM 7 LeHTPOB Xupypruu rumnodusa u 15 y3kocrneuuna-
JIM3UPOBAHHBIX XUPYPTOB, KOTOPHIE MCIIOJIb30BaIN
MMKPOCKOIT MJIM SHIOCKOI TSI pe3eKIINM HeCeKPEeTUPY-
IOIMX ageHoM rurodusza. [Ipu ncnoab30BaHUM 3HIOCKO-
ITa TIPOAEMOHCTPUPOBAHEI 3HAYUTEIBHO 00Jiee HU3KHUE
TTOKAa3aTe/IM HAAITOYCIYHUKOBOM HETOCTATOYHOCTH B TO-
cJIeoIepalliOHHOM IIepHOIe TI0 CPABHEHUIO C BMEIIaTeTh-
CTBaMu C MpUMeHeHreM MuKpockomna (18,6 % nporus
3 %; p <0,001) [13].

OmHUM M3 TIPOSBICHUN SHIOKPUHHON TUCHYHKIIN
SIBJISICTCST HApYIIIEHNE BOIHO-3JICKTPOJIMTHOTO OajlaHca, BBI-
3BaHHOE M3MEHEHNEM CEKPEeINH aHTUINYPETIIECKOTO Top-
MOHa 3amHel mojeil rumodmia. HecmMoTpsa Ha TO 4TO
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TOYHBIN MEXaHN3M 3TUX TOPMOHAJIBHBIX HAPYIIIEHUI B pe-
3yneraTe orepaunu B XCO 1o KoHIIa He U3y4YeH, TIPEATo-
JIaraeTcs, 9YTO XUPYPIUdeCKre MaHUITYJISIIINHI B 3TOM 30HE
M TpaKIIys cTeO1s1 TUmodr3a MPUBOIIT K TpaBME, KOTOpast
MeXaHMIeCKH HapymaeT (pU3U0IOrMIeCcKOe BRICBOOOXIIE-
HHE 3aI1aCOB aHTUINYPETUIECKOrO TOpMoOHa. B Omikaii-
IIeM ITOCICOIIePAlIMOHHOM MEPUOIE 1 B TEUCHHME TIEPBHIX
48 4 IIeHTpaIbHBIM HecaXxapHBIN 1MadeT, 00YCIIOBICHHBIN
HapyIIeHNEM BRICBOOOXKICHNST aHTUANYPETUIECKOTO TOP-
MOHa M, KaK CJICIICTBHE, CHIDKCHUEM Pe30pOIIny cBOOOI-
HOM BOMBI, IIPUBOAUT K ITOJINYPUH, TIOJTUAUTICHI 1 THIIEP-
HatpueMnu. CorIacHO TaHHBIM 3apyOeKHOM JINTepaTyphl,
yacToTa HecaxapHoro nuabera Koaeosercst ot 0,3 1o 45 %,
YTO OTYACTH CBSI3aHO C IIPOTUBOPECYMBBIMU OIIPEIEICHM -
SIMM, Pa3JIMIHBIMA MHTEpBaJIaMU HAOTIOACHUIA, BKITIOUE-
HUEM pa3JIMYHBIX IMaTOJOTUI rumodu3a M pas3TudHBIM
OITBITOM XMPYPIOB, COOOIIAIOIINX O HEM.

HemaBHO 2 rpyIIImsl OIMBITHRIX TPaHCC(HEHONIATBHBIX
XMPYPrOB, KOTOPHIE MCTIOIB30BAIA OOIIEITIPUHSITHIC OIIPE-
IeJIeHWsT HecaxapHOro auadeTa W 4ell XMpypruyecKuii
OITBIT OBUT IPEUMYIIIECTBEHHO COCPEIOTOUYCH Ha 3HIOCKO-
IMMTYECKOM TPaHCHA3aJbHOM YIAICHUH aieHOM TUITO(hH-
3a, OIyOJIMKOBAIM COOCTBEHHBIC NJaHHBIE O Pa3BUTHU
ITOCJICOIIepallMOHHOTO HecaxapHOoro nradeTa ¢ TOBOJIBHO
COIocTaBUMBbIMHU pesynbsratamu [16, 17]. B 2 uccnenona-
HUSX, BKIIOYUBIINX JaHHbIE 178 1 271 manueHTa, 4acTo-
Ta TPAaH3UTOPHOTO HecaxapHOTO amabeTa COCTaBHIIA
26 1 16,6 % COOTBETCTBEHHO, IIPX 3TOM COOTBETCTBEHHO
B 10 1 4 % ciydaeB TpaH3UTOPHAs ero (hopMa Iepexoau-
JIa B IOCTOSTHHYIO0. MIcX0msl M3 OJIy9eHHBIX Pe3yIbTaTOB
aBTOPHI CIEJIaJd BHIBOI, YTO MAIIMEHTHI ¢ OOJIBIIMMU
omyxosiMu (>1 cM), ¢ cympacelIIpHBIM HallpaBJIeHIEM
HX pOCTa TOABEPKEHBI 00JIee BBICOKOMY PUCKY Pa3BUTHS
HecaxapHoro nuatera [16, 17].

[To maHHBIM, TIpeICTABICHHBIM B IMCCEPTAIIMOHHOM
pabore H.M. MuxaiinioBa, mOCBSILIEHHON! UCCAEeI0BAHUIO
OCJIOKHEHUI ITOCTIe 9HAOCKOITMIECKOTO SHIOHA3aJIbHOTO
TpaHCcC(hEHONIATBEHOTO YIAJCHMS aleHOM THIIo(du3a, BbI-
paxkeHHas runepHarpueMust (>150 MMOJIb/T) BCTpedaiach
y 5,7 % nauueHToB, onepupoBaHHbIX B HMUII Heitpoxu-
pypruu uMm. akaa. H.H. BypaeHko mo moBoay ageHOMBI
runtocu3a (n = 3497) [18]. Cpenut ¢paKTOpOB prICKa THUITEP-
HaTPpHEMUH aBTOP BBIACIISICT HAIMYKME BTOPUIHBIX OITYXO-
JIEBBIX Y3JI0B, TUTIEPCEKPELINIO aapeHOKOPTUKOTPOITHOTO
TOpPMOHa, THApolledannio, THTAHTCKUIN pa3Mep W ITOBBI-
IIEHHYIO KPOBOTOUYMBOCTD OITYXOJIH, TTOC/ICOIIEPAIIMOHHBIC
reMopparudeckre OCIOXHeHUs. [imoHaTpueMus (CHIDKe-
HMe YpOBHS HATPHS <135 MMOJITb/JT) B IOC/IEOTIEPALIMOHHOM
rnepuoae Obula BhIsIBJIeHA B 6,5 % ciydaeB B MU3Y4EHHOI
rpy1Iie nanreHToB. PaKTophl pUcKa TMTIIOHATPUEMUH TE XKe,
YTO ¥ TIPX OOPATHOM 3JICKTPOJIMTHOM JITHCOaIaHCe.

HazanbHast TUKBOpEST TTO-TIIPEXXHEMY SIBJISIETCS OMHUM
13 HanOoJIee YaCThIX XUPYPTUICCKIX OCIOXKHEHUMA TpaHC-
Ha3aJIbHOWM XMPYPIUU M, KaK COOOIIaeTcsI, BCTpedaeTCs
B ~3 % ciyuyaeB MpU ONepaLrsiX, BLITOIHSIEMbIX B yUpexX-
JIeHUSIX ¢ 60JIBIIMM MX 00beMoM. B 0630pe 1002 sHpocko-

MUYECKUX TPaHCHA3AJIBbHBIX Pe3eKIINii aeHOM TUITo¢u3a
B.A. Strickland 1 coaBT. yKa3bIBalOT, UTO YaCTOTA ITOCJIEO-
MepaLroOHHOM TMKBopeu cocTaBuia 2,6 % (26 naiyeHToB)
[19]. CormacHO CTaTUCTUYECKUM JAaHHBIM, BOCBMU U3 3TUX
MMaIleHTOB MOTPeOoBaIach MOBTOPHAS OIe-pallvsl U pe-
BU3HS C UCIIOJb30BaHMEM XHUPOBBIX WIN (PaclMaIbHBIX
TPaHCILIAHTATOB, B TO BPEMsI KaK OCTaJbHBIM 16 manueH-
TaM IIPOBOIWIIN JINOO BPeMEHHYIO, TM00 MHOTOKPATHYIO
YCTaHOBKY JIIOMOATLHOTO ApeHaxka. HampoTus, B mpyroi
cepuu HUCCIeIOBaHMsI, BKJIIOYaBlIeil 665 MalKMeHTOB,
V. Sciarretta 1 coaBT. cO0O01LAIOT 0 8 % 4YacTOTe Ha3aIbHOI
JIMKBOPEU ITOC/Ie TICPBUYHON TUIACTUKY JTUKBOPHBIX CBU-
meit [20]. BeposiTHO, B CBSI3U C 3TUM aBTOPHI aKTUBHO
MIPU3BIBAIOT K MCITOJIb30BAHNIO MHOTOCIOMHOM TEXHUKMH,
¢ IpMMEHEHNEM XHpa, JIATepaIbHOM (haciiy Oempa, ayTo-
KOCTH M CITU3MCTOI OOOJIOUKM IIPH HEYyTadyHON PEeKOH-
CTPYKIIMH Celjia.

MuHnMaIbHas TPaBMAaTUIHOCTD TPaHCHA30C(EeHOM -
TaJIbHOTO TIOIXO/IA IejIaeT €T0 MEeTOIOM BhIOOpa IS JIeue-
HUsI MHOTHX 00pa30oBaHMil OCHOBaHMS Yeperna. HaumHas
B 1996 . ocBanBaTh TpaHcCcheHOMAATbHBIIA ITOIXO/I 1 BbI-
IIOJTHSIS TIepBbIe B Poccny 4MCTO 3HIOCKOIMMIECKIE OTIe-
paumu, Mbl UCXOOWJIN M3 BO3MOXKHOCTEH 3TOTO ITOAX0Ia
B JICYCHUM HEOOJIBIINX aleHOM Tunodu3a. B manpHelinmeM
C COBEPIIICHCTBOBAHUEM DHIOCKOITMIECKIX HABBIKOB I10-
Ka3aHUs K MCHOJB30BAaHUIO 3TOTO IOCTYIA B XUPYPIUU
KaK afeHOM TuIo(du3a, TaK 1 IPOYrX 0a3aIbHBIX SKCTpa-
mepeOpaIbHBIX OIyXOJel 3HAUYMTEIbHO PaCIIMPUIINCH.
Pa3paboTka 1 BHeIpeHNE SHIOCKOITMIECKIX TEXHOIOTHIA
B TpaHcceHonmanbHyIo xupypruto omyxosieit XCO 1o-
3BOJIMJIM PEIIUTh OCHOBHYIO IPO0JIEMY 3HIOHA3AIBHBIX
MUKPOXUPYPIUIECKUX TOCTYIIOB — OTCYTCTBHE IITUPOKOTO
IMTaHOPaMHOTO 0030pa OIepalimoHHOTO ToIs. OCHOBHAS
LIEHHOCTb MCIIOIb30BaHUSI SHIOCKOIA B TpaHCCHEHOM-
aJTbHOM XUPYPrUU CBA3aHA C TeM, 9TO IOJIe 3PCHUS DH-
IIOCKOTIa He OTpaHWYEeHO TyOycoM, KakK B cliydae IpH-
MEHEeHMs MUKpocKora. OcBellleHre MIPU 3HIOCKOIINU
JIy4Ile; yBeJIMIeHUE, JOCTUTaeMOe IIPUOIIKEHIEM TyOy-
ca BHIOCKOTIIA K OTIepaIllMOHHOMY ITOJTIO, 3a cueT 3deKTa
SHIOMUKPOCKOIINH BBIIIIE, YeM ITPU UCTIOJIb30BAHUN MM -
KPOCKOTIa; a TAaHOPAaMHBIN BUI, 00CCIIEYNBACMBIN SHIO0-
CKOIIOM, TTO3BOJISIET MACHTU(MUIIMPOBATH BCE KITIOUEBHIC
aHATOMMWYECKHME TOUKH, YTO CBOANT K MUHUMYMY BO3MOXK-
HOCTB IIOTEPATHh HEOOXOIMMYIO TPAEKTOPHIO JOCTYIA. DTO
ITO3BOJISIET CHU3UTD PUCK TTOBPEXKICHUSI TUTTO(HU3a, COCY-
IIOB ¥ HEPBOB, a TAKXKE IPYTMX OCHOBHBIX aHATOMUIECKIX
CTPYKTYpP, MAKCHUMAaJIbHO PaIUKaJIbHO YIAJIUTH OIyXOJb,
B TOM YHCJIE M3 TPYIHOMOCTYITHBIX MECT, CBOEBPEMEHHO
BBISIBUTHh MHTPAOIIEPAIIMOHHYIO JIMKBOPEIO M HAIEXKHO 3a-
KPBITh Ae(DEeKT B OCHOBAHUM Yepera.

C coBepIIIeHCTBOBAaHUEM SHIOCKOITMUECKON TEXHUKHU
¥ OTIEPAIIMOHHOTO OITBITA ITOSIBIJIACH BO3MOXHOCTD OTIC-
pUPOBATh aJCHOMBI JTIOOBIX Pa3MepPOB, BHITIOTHSITH SHIO-
CKOITMYECKMe BMEIIATEIBCTBA IIPY KpaHNODapMHTIOMAX,
XoJiecTeaToMax, XOpIoMax, XOHIPOMax M IPYTUX HOBO-
00pa3oBaHUSIX OCHOBAaHMSA uyepena. TpaHCCENTaIbHBIN
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TpaHCcChEHOMTATBHBIN SHIOCKOITMYECKUI ITOIXO0I, KOTO-
PBIi MpaKTUKOBaJICA B KOHIIE 1990-X TOMOB, YCTYITHII CBOE
MECTO SHIOHA3aJIbHOMY HIOCKOITNYECKOMY.

Ha ompenereHHOM 3Tarte aKTyaJIbHBIM OBLIO MCITOJTb-
30BaHUE 3JIEKTPOHHO-OITUYECKOTO Ipeodpa3oBaTeIs
¥ BBeIeHNE KHUCIOPOAA SHIOIIOMOAIBHO IS JIIIIETO
KOHTPACTUPOBAHUSI BEPXHETO ITOTI0ca ommyxoiu. [Tepcrek-
TUBHBIM CUNTAJIN IIPUMEHEHNE SHIOCKOIIMIECKOM KPHO-
necTpykuyy HoBooopasoBanmii XCO. OnHako B TaJIbHEHIIIEM
STH METOIBI TIOCTETICHHO MTOTEPSIIN CBOIO aKTYaJIbHOCTb.
AHanm3 X TIpUMEHEHUsI T0Ka3aJjl, 4TO, ITO3BOJISIS TIOJY-
YUTh IPEUMYIIECTBO B YeM-TO OMHOM, OHM UMEJI HEello-
CTaTKY B APYTOM 1 HE JaJI BO3MOXHOCTH IOCTUYb CTpa-
TETUIECKOTO IIPEBOCXOICTRA.

B Hacrostmee BpeMst IS OTIEPAaTUBHOTO JICUCHMUS
CJIOXHBIX CITyJaeB TMTAHTCKMX 1 PACIIPOCTPAHEHHBIX OITy-
XOJIeH COBEPIICHCTBYIOTCS METOIBI PaCITUPEHHBIX 3HIIO-
CKONMYECKUX ITOCTYIIOB, KOTOPBIE MO3BOJISIOT YIAISTh
MMPaKTUYECKH JIIOOBle HOBOOOPa30BaHUSI OCHOBAHUS Ue-
pera. M eciu B Hallleii epBoOil CepUU SHIOCKOITMIECKIX
ollepalrii 94acToTa MOCIeONePATMOHHBIX PEIIUIUBOB CO-
craBisiia 26 %, ocinoxHeHuit — 7,8 %, a 1eTalbHOCTb —
2,1 %, TO MOCTENEHHO YacTOTa PELNINBOB CHU3MIACH
1o 9—11 %, ocnoxuenuii — 1o 2—7 %, a J€TaIbHOCTD
MpuOIIKaeTCs K HYJIIO0, COCTABIISIS ceifaac B 00IIIeit cepuu
0,12 %. 3HauMMO CHU3UJIOCh U BpeMsl ONepaluu —
oT 1,5—3 4 nIpu MepBBIX DHIOCKOMMNUYECKUX MTOCOOMSIX
110 15—25 MWH B COBpeMEHHBI TTepHroI.

Takum 06pa3om, Iocjie SHIOCKOMMYECKUX TpaHcche-
HOMTABHBIX XUPYPITUISCKIX BMEIIATEIIHCTB MOTYT BO3-
HUKHYTb Pa3HOOOPa3HbIC MEAUIIMHCKIE U XUPYPTUIECKIEC
OCJIOKHEHMSI, OMHAKO 32 MOCJIeTHEe NeCITUICTUE NX Ya-
CTOTa HEYKJIOHHO CHIKaeTcs. [TalmeHThl ¢ COmyTCTBY-
FOIIMMM 3a00JICBAHUSIMU WX C OOJBITUMU U CJIOXKHBIMU
mapaceJIIPHBIMU OITyXOJIIMU 00Jiee CKIIOHHBI K pa3BH-
THIO TTIOTEHIIMAIBHBIX OCIOXHEHUIT W, COOTBETCTBEHHO,
IOJIKHBI HAXOOWUTHCS IO TIIATSILHBIM HAOTIOICHUEM.
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3AKJTOYEHUE

B xupyprum omyxoseit rurmodnsa BHEAPEHUE SHIO-
CKONMNYECKON METOAWKHU ITO3BOJIMIIO PEIINTH TJIaBHYIO
Ipo0JIeMy TpaHCC(HEHOMIAIBHBIX OIepalliii — PACIIUPUTD
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Background. Currently, pituitary adenomas, also known as neuroendocrine pituitary tumors, are one of the most common intracranial tumors
in adults, accounting for up to 15 % of all tumors of the central nervous system. Transsphenoidal remaval using endoscopic or microscopic
surgery remains the main and the most widely used methad for their treatment. However, some questions remain regarding the optimal surgical
technique and the reducing of complications incidence.

Aim. To analyze the features of endoscopic transsphenoidal access in tumors of the chiasmal sellar region as well as surgical complications
and strategies for their prevention and treatment; also this article describes the latest technical developments in this field and the issues
identifications requiring constant and future development.

Materials and methods. The technique of transsphenoidal endoscopic removal of chiasmal sellar tumors is described as well as the structure
of this approach complications, methods of their prevention and treatment are analyzed based on personal experience over the past 25 years
and the experience of foreign colleagues.

Results. A variety of medical and surgical complications may occur after endoscopic transsphenoidal surgery, but it is important to note that
their number has been steadily decreasing over the past decade. So, if in our first series of endoscopic operations the percentage of postoperative
relapses was 26 %, complications — 7.8 %, mortality — 2.1 %, then gradually the recurrence rate was 9-11 %, complications — 2—7 %, and
mortality is approaching zero, now accounting to 0.12 % in the total series. The operation time has also significantly decreased from 1.5-3 hours
with the first endoscapic surgeries to 15-25 minutes in the modern period.

Conclusion. In pituitary tumors surgery, the introduction of endoscopic techniques has allowed to solve the main problem of transsphenoidal
operations — to expand the overview and lighting of the surgical field as well as to detail the structures of the chiasmal sellar region and
to perform the selective intervention. The analysis of all errors and complications, the dynamics of the learning curve allows us to conclude that
the development of transsphenoidal endoscopic surgery should be carried out in a large specialized center with extensive experience in such
interventions, and the first surgeries should be performed by a training surgeon only with the mandatory assistance of an experienced specialist.

Keywords: transnasal endoscopic surgery, transsphenoidal endoscopic surgery, pituitary adenoma, skull base tumor, complication
of transsphenoidal endoscopic surgery

For citation: Cheribillo V.Yu., Ryumina Yu.l., Cheribillo I.V. Endoscopic transsphenoidal surgery of skull base tumors (7514 cases): 25-year
experience, evolution of surgical views. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(3):79-88.
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BACKGROUND

Currently, pituitary adenomas, also known as
neuroendocrine pituitary tumors, are one of the most
common intracranial tumors in adults, accounting for up
to 15 % of all tumors of the central nervous system [1].
Transsphenoidal removal using endoscopic or microscopic
surgery remains the main and the most widely used method
for their treatment. [2]. However, some controversy remains
regarding the optimal surgical technique.

Over the last 2 decades, there has been a gradual shift
from the routine microscopic approach to endoscopic
endonasal approach for pituitary adenomas surgery [3].
An overall reduction of complications incidence has been
stated compared to similar microsurgical series reported
previously [4, 5]. Moreover, this approach has allowed
to increase the tumor resection volume, especially
in cases of large or giant pituitary adenomas and recurrent
disease, particularly in patients who have already
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undergone surgery using a microsurgical transsphenoidal
approach [6, 7].

However, as the range of approaches to the skull base
expanded, the relevance of the main problem of endonasal
surgery increased — the risk of postoperative liquorrhea with
associated dangerous complications. Currently, the
reconstruction of the skull base defect has become
a fundamental stage of transnasal endoscopic surgery with
various reconstruction methods available — from the using
of free tissue plasty to vascularized flaps.

Aim — to analyze the features of endoscopic
transsphenoidal access for chiasmal sellar region (ChSR)
tumors as well as surgical complications and strategies for
their prevention and treatment. Also, this article describes
the latest technical developments in this field and the issues
identifications requiring constant and future development.

MATERIALS AND METHODS

Over the past 25 years, we have operated on more than
7,500 patients using the endoscopic endonasal
transsphenoidal technique (Table 1). All operations were
performed by essentially one surgical team using the same
standards and technique. Certainly, over such a period,
the surgeon’s views are transformed, some nuances
of actions disappear and become a thing of the past with
some new techniques appear. With the accumulation
of experience, the implementation of new materials
and their intraoperative analysis, there is a natural
optimization of the tumor removal stages and sealing
of skull base defects. Over the past 10—15 years, we have
operated on about 320—350 patients with ChSR tumors.

The main characteristics of this patients group are presented
below. The age of the patients ranged from 2 to 89 years
old (median 47.5); 218 endoscopic operations were
performed in children. The male to female ratio was 1:1.45.

Among the operated patients, the main nosological
group was patients with pituitary adenomas. The tumor was
endosellar in 948 (15 %) patients, in the remaining 85 %
of cases, the extrasellar growth was noted; microadenomas
accounted for 13 %; almost half (48 %) of the adenomas
were large (>3 cm) and giant (>5 cm) in size (Table 2).

We classified giant pituitary adenomas as tumors whose
maximum size exceeded 5 cm. There is considerable
discussion in the world literature on the issue of which
adenomas should be considered as giant. A number
of authors consider tumors of various sizes, sometimes even
from 2 cm, to be giant, but the most agree that these are
tumors from 4 to 6 cm.

Although in general such a division is rather arbitrary,
our study showed that with tumors from 5 cm in size,
the number of postoperative complications in operated
patients statistically significantly increases sharply
and the radicality of removal is significantly lower compared
to smaller size tumors. In this regard, we believe it is correct
to distinguish a group of giant adenomas of precisely from
Scm.

Table 1. Distribution of the patients who underwent surgery according to nosologic units

Nosology Number of patients, n (%)

Pituitary adenoma 6320 (84,1)
Craniopharyngioma 389 (5,2)
Meningioma 139 (1,8)
Pituitary colloid cyst 118 (1,6)
Chordoma 119 (1,6)
Schwannoma 24 (0,3)
Chondroma 29 (0,4)
Cholesteatoma 112 (1,5)
Choristoma 7 (0,1)
Angioreticuloma 4 (0,05)
Cylindroma 12 (0,2)
Mucosal cancer 93 (1,2)
Pituitary metastases 32(0,4)
Osteoma 19 (0,3)
Isolated cerebrospinal fluid cyst 48 (0,6)
Other 49 (0,7)
Total 7514 (100)

Table 2. Distribution of pituitary adenomas in operated patients according to tumor size

Type of adenoma Number of cases, n (%)

Microadenoma (<10 mm) 820 (13)
Endocellar adenoma (10—15 mm) 126 (2)
Mesoadenoma (10—30 mm) 2344 (37)
Large adenoma (30—50 mm) 1641 (26)
Giant adenoma (>50 mm) 1389 (22)
Total (100)

Table 3 presents the data about pituitary tumors
in operated patients depending on their hormonal activity:
among them there were lesions secreting somatotropic
hormone (16.3 %), prolactin (5 %), adrenocorticotropic
hormone (10.9 %), thyroid-stimulating hormone (0.71 %);
less than 1 % were tumors of mixed secretion
and plurihormonal adenomas; hormonally inactive tumors
accounted for 63.9 %.

In all cases of hormonally active tumors, the clinical
manifestations were represented by hyperproduction
of pituitary tropic hormones. In addition, 81 % of patients
had neurological symptoms in the form of headaches,
66 % of patients had visual disturbances, namely chiasmal
syndrome, and 4.5 % had oculomotor disturbances.
Besides, a number of patients had hemiparesis, diencephalic
and brainstem disturbances.
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Table 3. Distribution of pituitary adenomas in operated patients according to hormonal
secretion

Type of adenoma Number of cases, n (%)
HGH-secreting 1032 (16,3)
ACTH-secreting 689 (10,9)
TSH-secreting 45 (0,7)
PRL-secreting 318 (5,0)
Mixed HGH-PRL-secreting 59 (0,9)
Plurihormonal 25(0,4)
Gonadotropinoma 24 (0,4)
Non-secreting 4041 (63,9)
Oncocytoma 87 (13,8)
Total 6320 (100)

Note. HGH — human growth hormone; ACTH — adrenocorticotropic
hormone; TSH — thyroid-stimulating hormone; PRL — prolactin.

We used the endoscopic endonasal approach (Fig. 1)
to the sella turcica, which we described earlier
(V.Yu. Cherebillo et al., 1998, 2001, 2005, 2008) [8—12].

In the majority of cases (93 %), we used a unilateral
endonasal endoscopic approach through 1 nasal passage.
The access side was selected depending on the width
of the nasal passages. All other things being equal, a right-
handed surgeon chose the left approach, which was more
physiological and convenient. Summarizing, 91 %
of surgical interventions were performed through the left
nasal passage and 9 % — through the right.

At the nasal stage, we performed endoscopic access
to the sphenoid sinus. We used an nasal speculum in 91 %
of cases, which, in our opinion, is optimal for this surgery
(Fig. 2). The advantages of the nasal port include
a statistically significant reduction in the operation time
(the average duration of the operation without a port was
33.4 minutes, and with a nasal speculum — 21.2 minutes),
as well as a significant reduction in postoperative endonasal
inflammatory complications.

The portless surgery with constant multiple intraoperative
movements of instruments often leads to additional trauma
of the nasal mucosa and nasal speculum, which
in the delayed period increases the likelihood of developing
the postoperative sphenoiditis, sinusitis, and synechiae,
which worsen the quality of patients’ life. In the group
of patients operated without a nasal speculum,
the frequency of postoperative inflammatory changes
in the nasal cavity was 6.8 %, and in the group using a nasal
speculum — 2.9 %. The reducing the time of surgery
and the complications frequency reducing led to the fact
that we constantly use a nasal speculum in routine practice.

The disadvantages of using a nasal speculum include
the limitation of the amplitude of movements in lateral
directions, which is not often required in standard

adenomectomy. In the case of a significant laterosellar
tumor node, it is easier to remove the main tumor node
while using a nasal speculum, and when temporarily remove
it if there is a need for manipulations on the lateral sections.
In our series of observations, it was required in 6 % of cases.
From our point of view, this technique is optimal.

The main stage of tumor removal (Fig. 3) is performed
under the control of a 0° endoscope. When removing
a tumor from the suprasellar, parasellar, and sometimes
retrosellar spaces, it becomes necessary to sequentially use
30°, 45° and 70° endoscopes. This is especially important
in the case of antesuprasellar tumor growth, as well as when
removing the secondary tumor nodes extending from its
suprasellar section, and from the upper sections
of the cavernous sinuses. With an endoscope, it is almost
always possible to find the entrance to the secondary tumor
node and radically remove it.

For hemostasis in the cavity of the removed tumor
and in the sinus, we use Surgicel Fibrillar (Fig. 4, a).
The texture and hemostatic properties of this material,
in our opinion, are optimal for endoscopic surgery. All other
available means for local hemostasis such as hemostatic
gauze and sponge, cotton wool with hydrogen peroxide
and various powders from many manufacturers, as well as
drop agents are lower in their hemostatic functions
to materials based on oxidized regenerated cellulose.

In addition, the low pH of these agents reduces
the likelihood of inflammatory complications. In some
cases, an additional good effect can be achieved by using
Floseal (Baxter) or Surgiflo with thrombin (Ethicon)
(Fig. 4, b).

In the case of liquorrhea, the postoperative defect
of the sella cavity was sealed using autologous tissues,
Tachocomb plates (Fig. 4, ¢) and various fibrin-
thrombin adhesive compositions (Tissucol or Evicel).
Ideally, even if there is no intraoperative liquorrhea, the sella
bottom should be sealed in all cases, but the peculiarities
of surgical material supplement do not always allow this, so
sealing in the absence of liquorrhea is always an
intraoperative decision of the surgeon. In real conditions,
with pronounced sagging of the sella diaphragm, we
considered the sealing is mandatory, and if the sella
diaphragm was covered by the pituitary gland and there
were no provoking factors, then we refrained from it.
In the presence of liquorrhea, the sealing of sella cavity
defect is mandatory.

RESULTS

The results of surgical treatment were assessed using
the standard indicators: dynamics of the main clinical
syndromes (neuro-ophthalmological symptoms,
neurological and hormonal status), radicality of the
operation, frequency and nature of complications as well as
postoperative mortality.

The improvement of visual functions after surgery was
noted at discharge in 76 % of the operated patients who had
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Fig. 2. The initial stage of access to the sphenoid sinus; rostrum resection.1 - branches
of nasal speculum; 2 - rostrum

visual impairments before surgery. The deterioration
of visual functions after surgery was recorded in 1.2 %
of the patients. The oculomotor impairments at discharge
regressed in 64 % of the operated patients who had them
before surgery. In the delayed period, the regression rate
reached 98 %. The increase of oculomotor impairments was
observed after surgery in 1 patient, which regressed during
follow-up period.

According to the results of hormonal status examination
in patients with elevated preoperative levels of pituitary
tropic hormones, the normalization of insulin-like growth
factor 1 and somatotropic hormone levels after surgical
treatment was achieved in 783 (75.8 %) of 1032 cases
of somatopropinomas. A clear correlation was noted
between the dependence of achieving thehormonal
remission in somatotropinomas and the degree of invasion
according to Knosp. The absolute majority of patients who

Fig. 3. Dura mater opening and tumor resection stage. 1 — tumor tissue;
2 - microsurgical scalpel; 3 - aspirator

did not achieve hormonal remission had III-IV degree
of invasion according to the Knosp scale.

The total tumor removal according to magnetic
resonance imaging (MRI) data is not always accompanied
by complete hormonal remission. Probably, with an invasive
nature of growth, microfragments of the lesion remain
in the cavernous sinus, which are not visible and are beyond
the resolution of MRI, and sometimes the lesion is multifocal
and removal of a larger manifest fragment does not always
lead to recovery of the patient.

In prolactinomas resistant to conservative treatment,
the remission after surgery was achieved in a smaller number
of observations (in 167 of 318 patients, which amounted
to 52.5 %) and also clearly correlated with the degree
of invasion into the cavernous sinus.

Among 689 corticotropinomas analyzed, the
normalization of corticotropin level was seen in 584
(84.7 %) patients. Our results are not inferior to those
of the world’s leading endoscopic neurosurgeons. For
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Fig. 4. Hemostasis and cerebrospinal fluid stasis stage: a — Surgicel Fibrillar is placed into the cavity of the resected tumor; b - cavity of the resected tumor is filled with
hemostatic matrix Surgiflo; c ~hemostasis and cerebrospinal fluid stasis using TachoComb plates

example, in a series of observations by P. Cappabianca et al.,
the normalization of corticotropin level was seen in 73.6 %
of patients [5, 7].

The appearance or increase of preoperative anterior
pituitary insufficiency (complete or partial hypopituitarism,
hypothyroidism, hypogonadism and/or hypocorticism)
occurred in 5.6 % of patients. The development of diabetes
insipidus in the postoperative period (which indicates
the damage of neurohypophysis or pituitary stalk) was noted
in 1.3 % of patients with pituitary tumors.

Among all the operated patients, the total removal
according to control MRI data was achieved in 92.3 %
of cases, subtotal and partial — in 7.7 %. The scheme we
used to assess the radicality of the operation is similar
to that used by local and foreign authors [3, 4, 6, 13].

We considered the tumor removal as total when,
according to the surgeon’s intraoperative opinion and
postoperative MRI data, there were no tumor remnants.
With total removal of a hormonally active tumor, the
elevated preoperative hormone level should be also
normalized.

We considered the tumor removal as subtotal when
the volume of the unremoved lesion part did not exceed
20 % of the baseline volume, and also when, according
to postoperative MRI data, no obvious tumor remnants
were revealed, but the normalization of the elevated
preoperative hormone levels in the blood could not be
achieved. The cases of partial removal accounted for about
1 % and included those observations when less than 80 %
of the primary adenoma volume was removed during
surgery.

The frequency of transsphenoidal endoscopic surgery
complications was 1.9 %. The most common and potentially
dangerous postoperative complication of transsphenoidal
surgery was nasal cerebrospinal fluid (CSF) leakage (nasal
liquorrhea). In our series of observations, the postoperative
nasal liquorrhea developed in 1.2 % of patients. The
incidence of postoperative meningitis was 0.2 %.

When postoperative nasal liquorrhea was detected, we
divided patients into 2 groups. If during the main operation
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the surgeon performed the sealing of the bottom of sella
and it turned out to be inconsistent, then the lumbar
drainage was placed for 3—5 days with the CSF evacuation
of 4—6 ml per hour (100—150 ml per day). As a rule, such
strategy made possible to stop liquorrhea in the
overwhelming majority of cases.

Only in 3 cases, the use of lumbar drainage was
insufficient and repeated surgical correction of skull base
sealing was required. If during the first operation there was
no intraoperative liquorrhea and skull base sealing was not
performed, then we tried to perform the repeated
intervention as soon as possible, without waiting for possible
development of inflammatory changes in the CSFE The aim
of the repeated surgery was to find a liquor fistula and seal
it using various allo- and automaterials.

The preference was given to autologous tissues (local
tissues of the nasal septum, fragments of the mucous
membrane of the sinus and turbinate, autologous fat,
sometimes mucoperiosteal flap), necessarily using
additional Tachocomb plates and various fibrin-thrombin
adhesive compositions (Tissucol or Evicel).

The postoperative meningitis was relatively rare, its
frequency was 0.2 % of the total number of patients,
and in the group with pituitary adenomas — 0.1 %.
The strategy for treating the postoperative meningitis do not
have the features typical for endoscopic interventions —
antibacterial therapy is prescribed depending on the
sensitivity of the pathogen to a particular antibiotic revealed
during microbiological testing.

One of the most dangerous complications is damage
of the intracavernous part of the internal carotid artery
(ICA) or rupture of the inferior pituitary artery during
removal of the laterosellar tumor fragment. In total, in our
series of observations, 6 cases of ICA damage were noted.
In 1 case, the ICA damage led to the formation of a carotid-
cavernous fistula.

We have published this observation in separate paper
[14]. We mistakenly interpreted a large endosellar aneurysm
as a craniopharyngioma and damaged the aneurysm during
access in 1 clinical case [15]. In the remaining 4 observations,
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the branches of the ICA were damaged during manipulation
in the cavernous sinus cavity with parasellar tumor growth.

In all cases, after temporary tamponade and hemostasis,
the patient, who was under general anesthesia, was
transferred to the endovascular operating room,
and vascular surgeons sealed the ICA rupture (by stenting
in 4 cases or by occluding the ICA with a balloon in 2 cases).
In 1 case, the embolization of the false aneurysm with
microcoils was additionally used. All patients survived,
5 of them were discharged without neurological deficit,
in 1 case at discharge there was paresis of the abducens
nerve, which regressed later.

The mortality rate in endoscopic endonasal
transsphenoidal operations in our series of observations was
0.12 % (9 patients). In most cases (4 patients), death was
caused by secondary ischemic damage of the hypothalamus
after removal of giant pituitary adenomas; in 1 case,
the severe vasospasm with secondary ischemia developed
after subarachnoid hemorrhage.

In another 2 cases, the cause of death was pulmonary
embolism, in 1 case — a non-operative hemorrhagic stroke
in the early postoperative period in the territory of posterior
cerebral artery, and in another case — perioperative somatic
decompensation with the development of heart failure in an
84-year-old female patient.

DISCUSSION

Firstly, the neurosurgical approaches to the chiasmal
sellar region were quite traumatic and deforming. Recently,
with the introduction of the minimally invasive
neurosurgery concept, surgical approaches have become
more precise, narrow and effective. This has arisen an
interest in finding the new innovative trajectories that could
provide a more direct route to the pituitary gland without
extensive craniotomy and manipulations with brain tissue
as well as vascular and nerve structures. The usage
of the nasal and paranasal cavities to approach the chiasmal
sellar region has become a real revolution. However, any
innovation has its own technical features, disadvantages
and surgical complications.

Despite a significant reduction in the overall incidence
of complications after transsphenoidal endoscopic surgery
of pituitary adenomas compared to the microsurgical
technique which are still used in some centers, according
to foreign literature, the dysfunction of the hypothalamic-
pituitary system still remains an actual problem [13].

A.S. Little et al. conducted a prospective, non-
randomized, controlled trial involving 7 pituitary surgery
centers and 15 highly specialized surgeons who used
a microscope or endoscope to resect non-secreting pituitary
adenomas. The usage of an endoscope demonstrated
significantly lower rates of adrenal insufficiency in the
postoperative period compared with interventions using
a microscope (18.6 % versus 3 %; p <0.001) [13].

One of the manifestations of endocrine dysfunction
is a disturbance of water-electrolyte balance caused by

changes in the secretion of antidiuretic hormone by
the posterior pituitary gland. Although the exact mechanism
of these hormonal disturbances as a result of surgery
in the ChSR is not fully understood, it is assumed that
surgical manipulations in this area and traction of the
pituitary stalk lead to trauma that mechanically disrupts
the physiological release of antidiuretic hormone reserves.

In the earliest postoperative period and during the first
48 hours after surgery, central diabetes insipidus, caused by
impaired release of antidiuretic hormone and, as a consequence,
decreased resorption of free water, leads to polyuria,
polydipsia and hypernatremia. According to the foreign
literature data, the incidence of diabetes insipidus ranges
from 0.3 to 45 %, which is partly due to contradictory
definitions, different observation intervals, inclusion
of different pituitary pathologies and different experience
of surgeons reporting it.

Recently, 2 groups of experienced transsphenoidal
surgeons who used conventional definitions of diabetes
insipidus and whose surgical experience was primarily
focused on endoscopic transnasal removal of pituitary
adenomas published their own data on the development
of postoperative diabetes insipidus with fairly comparable
results [16, 17].

In two studies that included data from 178 and 271
patients, the incidence of transient diabetes insipidus was
26 % and 16.6 % respectively, with the transient form
becoming permanent in 10 % and 4 % of cases respectively.
Based on the results obtained, the authors concluded that
patients with large tumors (>1 c¢cm) with a suprasellar
direction of their growth are at higher risk of developing
diabetes insipidus [16, 17].

According to the data presented in the thesis work
of N.I. Mikhailov, devoted to the study of complications after
endoscopic endonasal transsphenoidal removal of pituitary
adenomas, the severe hypernatremia (>150 mmol/1) was
observed in 5.7 % of patients operated on at the Burdenko
National Medical Research Center of Neurosurgery for
pituitary adenoma (n = 3497) [18].

Among the risk factors for hypernatremia, the author
highlights the presence of secondary tumor nodes,
hypersecretion of adrenocorticotropic hormone,
hydrocephalus, giant size and increased bleeding tendency
of the tumor and postoperative hemorrhagic complications.
The hyponatremia (a decrease in the sodium level
<135 mmol/l) in the postoperative period was detected
in 6.5 % of cases in the studied group of patients. The risk
factors for hyponatremia are the same as for reverse
electrolyte imbalance.

The nasal CSF leakage remains one of the most
common surgical complications of transnasal surgery and it
is reported to occur in ~3 % of cases in high-volume surgery
centers. B.A. Strickland et al. reported that the incidence
of postoperative CSF leakage was 2.6 % (26 patients)
in a review of 1002 endoscopic transnasal resections
of pituitary adenomas [19].
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According to statistical data, eight of these patients
required reoperation and revision using fat or fascial grafts,
while the remaining 16 patients underwent either temporary
or multiple lumbar drainage. In contrast, in another series
of studies involving 665 patients, V. Sciarretta et al. reported
about 8 % incidence of nasal CSF leakage after primary
sealing surgery of CSF fistulas [20]. Probably, in this regard,
the authors actively encourage the use of a multilayer
technique, using fat, lateral thigh fascia, autogenous bone,
and mucous membrane in case of unsuccessful sella
reconstruction.

The minimal invasiveness of the transnasosphenoidal
approach makes it the choice method for treating many
skull base lesions. When we began to learn the
transsphenoidal approach in 1996 and performed the first
purely endoscopic surgeries in Russia, we relied on the
capabilities of this approach in treating small pituitary
adenomas. Subsequently, with the improvement of endoscopic
skills, the indications for using this approach in surgery for
both pituitary adenomas and other basal extracerebral
tumors expanded significantly.

The development and implementation of endoscopic
technologies in transsphenoidal surgery of ChSR tumors has
made it possible to solve the main problem of endonasal
microsurgical approaches — the lack of a wide panoramic view
of the surgical field. The main value of using an endoscope
in transsphenoidal surgery is that the endoscope field of view
is not limited by a tube, as is in the case with a microscope.

The lightening through the endoscopy is better;
the magnification achieved by bringing the endoscope tube
closer to the surgical field is higher due to the endomicroscopy
effect than when using a microscope; and the panoramic
view provided by the endoscope allows identification of all
key anatomical points, which minimizes the possibility
of losing the necessary access trajectory.

This allows to reduce the damage risk of pituitary gland,
blood vessels and nerves, as well as other major anatomical
structures; to remove the tumor as radically as possible,
including from hard-to-reach places, promptly identify
intraoperative CSF leakage and reliably close the defect at
the skull base.

While improving the endoscopic techniques
and surgical experience, it became possible to operate on
the adenomas of any size as well as to perform endoscopic
interventions on craniopharyngiomas, cholesteatomas,
chordomas, chondromas and other neoplasms of the skull
base. The transseptal transsphenoidal endoscopic approach,
which was practiced in the late 1990s, gave way
to the endonasal endoscopic approach.

At a certain stage, the usage of an electron-optical
converter and endolumbar oxygen administration for better
contrasting of the upper pole of the tumor were relevant.
The usage of endoscopic cryodestruction of ChSR
neoplasms was considered promising. However, these
methods gradually lost their relevance in the future. An
analysis of their use showed that, while allowing one

to gain an advantage in one thing, they had disadvantages
in another and did not provide an opportunity to achieve
strategic superiority.

Nowadays, the methods of extended endoscopic
approaches are being improved for surgical treatment
of complex cases of giant and widespread tumors, which
allow removing almost any neoplasm of the skull base. and
if in our first series of endoscopic operations the frequency
of postoperative relapses was 26 %, complications — 7.8 %,
and mortality — 2.1 %, then gradually the frequency of
relapses decreased to 9—11 %, complications — to 2—7 %,
and mortality is approaching zero, now accounting
to 0.12 % in the general series. The duration of the
operation has also significantly decreased — from 1.5—3 hours
during the first endoscopic interventions to 15—25 minutes
in the modern period.

In conclusion, a variety of medical and surgical
complications may occur after endoscopic transsphenoidal
surgery, but their incidence has been steadily decreasing
over the past decade. Patients with comorbidities or with
large and complex parasellar tumors are more prone
to developing potential complications and, therefore,
should be closely monitored. The safe management
of electrolyte disturbances and hypopituitarism requiring
replacement therapy is possible in the perioperative period
and during long-term follow-up through close collaboration
with endocrinologists.

Skull base sealing techniques have improved significantly
over the last decade, and the risk of postoperative liquorrhea
can be both reduced and eliminated if necessary. A rare but
dangerous complication that causes significant morbidity
is ICA injury. Understanding the anatomical and technical
nuances and careful surgical technique are important
to prevent this consequence of transsphenoidal surgery.

Currently, the indications for transsphenoidal approach
have been significantly expanded. In particular, it has
become possible to transnasally remove the tumors with
small sizes of the sella turcica as well as effectively remove
tumors with secondary, including non-capsular, nodes
and tumors with a narrow isthmus between its upper
and basal parts, and also giant tumors.

CONCLUSION

The introduction of endoscopic techniques in the
surgery of pituitary tumors, has made it possible to solve
the main problem of transsphenoidal operation such as
to expand the view and lightening of the surgical field as
well as to detail the structures of the pituitary gland in order
to perform selective intervention.

An analysis of errors and complications, the dynamics
of the learning curve allows us to conclude that the
development of transsphenoidal endoscopic surgery should
be carried out in a large specialized center with extensive
experience in such operations, and the first interventions
should be performed by a training surgeon only with
the mandatory assistance of an experienced specialist.
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MNHBa3UBHbI1 MOHUTOPUHT 3NEKTPUYECKON aKTUBHOCTM
ro/1I0BHOr0 MO3ra Yy NalWeHTOB B OCTPOM Nepuoje
MaCcCUBHOT0 cybapaxHomuaanbHOro KpOBOM3NUSAHUS
BCNIeACTBUE pPa3pbiBa LiepedpanbHbIX aHEBPU3M

KoHTaKThI: A.B. Mpupopos"?, E.10. baxapes', U.B. Okynesa', C.C. MeTpuxos’, A.A. [punb"2, M.B. CuHKuu'"?,
Esrennit l0pbeBiny B.B. Kpbinos'-
baxapes

'TbY3 2. Mockse! «HayuHo-uccredosamesnsekuli uHecmumym ckopol nomouiu um. H.B. Craugocosckozo
Jlenapmamerma 30pasooxpaHeHus 2. Mockesix; Poccus, 129090 Mockea, bonswas Cyxapesckas ni., 3;

2QIAQ0Y BO «Poccutickuli HayuoHameHsIl ucciedogamernsckuli MeduyuHekull yHusepcumem uM. H.U. lupozoeax
Mur3dpasa Poccuu; Poccus, 117997 Mocksa, yn. OcmpogumsiHosa, 1;

S@IBHY «Poccutickuli ueHmp Hegposoauu u HelipoHayk»; Poccus, 125367 Mockea, Bonokonamcrkoe wocce, 80

ads_nvkz@mail.ru

BeeneHue. VIHBa3MBHbIA MOHUTOPUHI 3NEKTPUUYECKON aKTMBHOCTM TOMIOBHOMO MO3ra (MHBa3WBHas aneKTposHuedanorpadusa (331)) Moxer
VMETb PSS, NPEVMYLLIECTB B AMarHOCTUKE PaHHEro NOBPEXAeHWA U 0TCPOHEHHOM MLLEeMIM Mo3ra Ha (oHe LiepebpabHoro CocyamcToro cnas-
Ma B B1Ae DOMbLUEeN YyBCTBUTENLHOCTY M MEHbLUEr0 KOAIMYECTBa apTedaKToB N0 CPAaBHEHMIO C HEMHBA3WBHBIM (CKanbnosbiM) 33 -MoHKTO-
puHrom. OfiHaKo B HacTosiLLee BpeMs OTCYTCTBYIOT CTaHAAPThl YCTAaHOBKM MHBA3MBHBIX 3EKTPOAOB W PervcTpaLmm 3anmcen nHeasvaHom 331
MbI NpefCTaBAsAEM KIIMHUYECKW OMbIT MPUMEHEHUS MHBA3MBHOMO NPOAneHHoro 33 -MOHUTOPMHIA Y NaLIMEeHTOB B OCTPOM Nepuofie paspbisa
LiepebpanbHbIX aHEBPH3M.

Llenb nccnenosanms — paspabotatb MeToAMKy NpoBeAeHUs MHBa3MBHOMO 33 -MOHMTOPUHIa Y B0NbHBIX C Pa3pbiBOM LiepebpanbHbiX aHeBpH3M
V1 OLIEHNTb 0COBEHHOCTW BbIAIBNIEHHBIX 37IEKTPOrPapUYECKNX M3MEHEHUI.

Matepuansl 1 MeToAbl. [pefcTaBieHa cepust KIMHUYECKWX HabloAeHWI: 6 NaLMEHTOB, ONepUPOBaHHBIX B OCTPOM MepUofe HeTpaBMaTnYe-
CKOro cybapaxHOMAANbHOM0 KpOBOM3IMAHWA, KOTOPHIM MPOBOANM OAHOBPEMEHHBIN CKabMOBbINA 1 MHBA3WBHBIN 33 -MOHUTOPWH.
PesynbTatbl. BeisneHHble o AaHHbIM 331 natonornyeckue 3MeHeHWst KOPPenMpoBank C pa3BUTVEM 30H MLLEMMM FOIOBHOMO Mo3ra. /3me-
HeHus, 3aQUKCMpoBaHHbIe NMpyW MHBa3WBHOM J3I, bbinv bonee BbIpaXeHHLIMW 1 ONepexant No BPEMEHU BO3HUKHOBEHMUS AaHHbIe CKasbmo-
BOMO MOHWTOPUHa.

3aknoyenue. MHhopMaTMBHOCTL MHBA3MBHOMO 33 -MOHUTOPMHIA B AMarHOCTUKE OTCPOYEHHOM MLLIEMMM MO3ra U BeCcCyA0pPOKHOM aNunenTu-
(OPMHOI aKTUBHOCTY BbILLIE, YEM Y CKanbnoBoro 33 -MOHUTOPMHTa.

KntoueBble cnosa: aHeBPKW3Ma COCYy[0B rosIoBHOMO Mo3ra, HETPaBMaTU4eCKOoe cy6aanHomuaanoe KPOBOU3NnAHKE, Ll,epe6paanbu7| COC}/,D,MCTbIVI
CnasM, 0TCPOYeHHas mlleMusa ronoBHOro Mo3ra, MNHBA3MBHbIN MOHUTOPUHI BHGKTpVI‘-IeCKOPI aKTMBHOCTW roJ1I0OBHOI0 Mo3ra

[nsa umtnposanus: Mpupopos A.B., baxapes E.10., OkyHea A.B. 1 op. VIHBa3WBHbIM MOHUTOPUHT 37IEKTPUYECKOM aKTMBHOCTM FOfIOBHOM MO3-
ra y nauueHToB B OCTPOM NEPUOAE MaCCUBHOIO CybapaxHOWMAANbHOMO KpOBOM3NMAHWA BCNeACTBME pa3pbia LepebpanbHblX aHeBPU3M.
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Background. Invasive monitoring of electrical activity of the brain (invasive electroencephalography (EEG)) can have a number of advantages
in diagnosis of early damage and delayed ischemia of the brain during cerebral vascular spasm due to its higher sensitivity and lower number
of artifacts compared to noninvasive (scalp) monitoring. However, there are no standards of invasive electrode placement and registration
of invasive recording. We present clinical experience of invasive prolonged EEG monitoring in patients during the acute period of cerebral
aneurysm rupture.

Aim. To develop technigue of invasive EEG monitoring in patients with cerebral aneurysm rupture and to evaluate characteristics of the observed
electrographic changes.

Materials and methods. Series of clinical observations are presented: 6 patients who were operated on in the acute period of nontraumatic
subarachnoid hemorrhage and who underwent simultaneous scalp and invasive EEG manitoring.

Results. Pathologic changes observed during EEG correlated with development of areas of cerebral ischemia. Changes registered during invasive
EEG were more pronounced and appeared earlier than during scalp monitoring.

Conclusion. Informativity of invasive EEG monitoring in diagnosis of delayed cerebral ischemia and seizureless epileptiform activity is higher
compared to scalp EEG monitoring.

Keywords: aneurysm of the cerebral vessels, nontraumatic subarachnoid hemorrhage, cerebral vasospasm, delayed cerebral ischemia, invasive
monitoring of electrical activity of the brain

For citation: Prirodov A.V., Bakharev E.Yu., Okuneva .V. et al. Invasive monitoring of electrical activity of the brain in patients with acute massive

subarachnoid hemorrhage due to cerebral aneurysm rupture. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(3):89-100.
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BBELEHUE

B HacTosIIIIMii MOMEHT XHpPYyprudecKoe JiedeHHE Ta-
LIMEHTOB B OCTPOM IIEPHOJIE MACCUBHOTO CYOapaXHOMIAIb-
Horo kpoBou3musaHust (CAK) BciencTBre pa3pbsiBa epe-
o6panbHOIT aHeBpU3MEHI (LIA) peKOMEHIYIOT BBHIIIOTHSITH
B IIEpBBIC 24 9 C MOMEHTA ITOCTAHOBKH IMAarHO3a IIPU YPOB-
He O0oapcTBOBaHUS >7 0a/UIOB IO 1IKajie Kombl [71a3ro
(I-1V cremens Tsxectu Mo mkane Hunt—Hess). Xymimmme
HMCXOJbI JICUCHHS HaOIIOAAIOT Y ALIMEHTOB B CYOKOMITCH-
cupoBanHoM coctosgHumn (III-IV cremens TsKecTH
o mkajae Hunt—Hess) u ¢ MaccuBHBEIME (hopMaMu Kpo-
BomaustHus (III-1V cTeneHs TsoKecTH 10 MOIMMPUIIPO-
BaHHoI1 mKajue Fisher) [1-5].

BAnexrposHiedanorpapus (DII) — oguH U3 HEMHO-
I'UX MTHCTPYMEHTAIBHBIX METONOB, ITO3BOJISIONINX OIICHM -
BaTh QYHKIIMOHAILHOE COCTOSTHIE TOJIOBHOTO Mo3ra. He-
WHBA3UBHBI DO -MOHUTOPHUHT Y ITAIIMEHTOB C Pa3phIBOM
LIA B KauecTBe OTHOTO M3 KOMIIOHEHTOB HEIIPOMOHHTO-
pMHTA ST TMATHOCTUKM SIIUICIITUYCCKUX IIPHUCTYIIOB
1 paHHEH WIIeMHU Mo3Ta OBUI IIpemIoxeH 0osee 50 et
Ha3azn [6, 7]. B HacTosIee BpeMs 13-3a 0OJIbIION TPYI0-
€MKOCTH MCCJICIOBAaHMSI MOHUTOPUPOBAHNE CKAIBIIOBOM
DBI 00BIYHO OrpaHUYCHO CIYIASIMU C BEICOKMM PHUCKOM
Pa3BUTHSI OTCPOUYCHHOI IepedpanbHoil nimemun (OLI).
I[Ipu sTOM wWHTepIpeTalusl 3amUceil, MOJydaeMBIX
IIpY CKAJIBIIOBOM DO -MOHMTOPUHTE, HEPEIKO 3aTPYIHE-
Ha BCJICACTBYE MBIIIICYHBIX M ABUTATSIPHBIX apTe(aKToB,
MaJIBIIO3UIINH JIEKTPOIOB.

Hcnonp3oBanne mHBa3uBHOTO DD -MOHMTOPUHTA
B IMarHOCTHKE PAHHETO MTOBPEXICHUS MO3Ta K OTCPOYCH-
HO UIlIeMUU MO3Ta Ha (hOHE 11epeOPATTBHOTO COCYINCTOTO
cITa3Ma MOXKET UMETh PSIT IIPEUMYIIECTB [8, 9], OCHOBHBIE
13 KOTOPBIX — GOJIBIIAS YyBCTBUTEIBHOCTD B BBISIBIICHUH
SIWICNTU(OPMHBIX Pa3psiIoB M MEHbIIEE KOJMICCTBO

aptedakToB. M3-3a HeOOJNBIIOTO YKca MyOJUKaLWit
10 JAaHHOI TeMe OTCYTCTBYIOT KaK CTaHIAPTHl YCTAHOBKU
WHBa3WBHBIX 3JICKTPOIOB, TaK M CTAHZAPTHASI METOHOJIO-
TUs PETUCTPAIINY MHBAa3WBHBIX 3aITHCEA.

IIpencraBisieM IepBBIi OIBIT BRIIOJTHEHUS] MHBA3WB-
HOTro mpouieHHOro DDI-MOHUTOpUHIA Y 6 MALUEHTOB
B ocTtpoMm nepuone MaccuBHoro CAK BcencTBue pa3phi-
Ba LIA.

Iean ucciaenoBanus — pa3padboTaTb METOAUKY MPOBE-
IeHUS MHBa3MBHOro DDI[-MOHUTOPWHTA Y MAIIMCHTOB
¢ pa3peiBoM LIA 1 OLIEHUTh OCOOCHHOCTHU BBISIBJICHHBIX
3JIEKTPOrpadUIeCKIX N3MEHEHHUIA.

MATEPWAJbI U METObI

ITanmenTsl, MeTOABI AMATHOCTHKH, KPUTEPHH BKIIIO-
yennsa. B uccienoBanue ObUIM BKJIIOYEHBI 6 IMALIMEHTOB,
kotopsle mpoxomvum tedenre B HUUM CIT nm. H.B. Cxin-
docosckoro ¢ 01.12.2023 o 31.12.2024 B ocTpoM nieproje
maccuHoro CAK BciencTBre pa3pbiBa aHEBPH3M IIepe-
HUX OTAEJIOB apTepUaJIbHOIO Kpyra OOJIBIIOTO MO3Ta.

Bce mareHTHI OBUTH ITPOOIIEpUPOBAHEI MUKPOXUAPYP-
TUIECKUM cTI0CO00M. JIJIs OLIEHKH COCTOSTHUS TTAIllIEHTOB
HCITOJIb30BAIM OOIICTIPMHATHIC IMKAJBl KJIMHUYECKOM
W PEHTTEHOJIOTMYECKOM OIIeHKU: IIKaja KoMl Irasro,
FOUR (Full Outline of UnResponsivenes, mkanxa olieHKI
CTEIIeH! YTHETCHUST CO3HAHUS IIPH ITOBPEXKICHNHT TOJIOB-
Horo Mo3sra), mkaiaa Hunt—Hess mjist olileHKM TsXkecTu
coctostHus B octpom niepuoae CAK, mikana Fisher B mo-
mudukaun A. Frontera (2006) st OEHKU BBIPAXKEHHOCTH
CAK [10], mkana Hijdra nj1s1 olieHKM MTHTEHCUBHOCTH aHEB-
pu3maTaeckoro CAK, mkana Graeb 1St OLIEHKH TSDKECTH
BHYTPIKEIYI0YKOBOTO KpoBoM3mustHUSA. [1penorepanion-
HOe 00cIeoBaHe, TOMIMO OOIIEKIMHUIESCKIX METOIUK,
BKJTFOYAJIO BHITIOJTHEHE KOMITBIOTEPHO-TOMOTPa(IeCKOTO
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niepdysnonnoro vccnenoanus (KT-nepdysun) ronosHoro
MO3ra.

OCHOBHBIM KpUTEPUEM BKITIOUEHUST B UCCIIEIOBAHUE
SIBJISIICS. BICOKMI puck pa3Butus OLIM Ha done CAK,
a UMEHHO BBIPAXXEHHOCTh 0a3aTbHOTO KPOBOUBIUSHUS
>20 6amtoB no mikane Hijdra (s maimeHToB, ornepupo-
BaHHBIX B IIEPBBIC 72 9 C MOMEHTA pa3phiBa aHEBPU3MBI).
VY 1 nauueHTa, oriepupoBaHHOIO Ha 5-€ CYTKU C MOMEHTA
Hauaya 3a00JeBaHUs, pellIeHNE O TPOBEACHNY UHBA3UB-
Horo OOI'-MOHUTOpUHTa OBIJIO TPUHSTO MHTPAOTIEPAITH -
OHHO TIOCJIE OLIEHKM MaKPOCKOTTMYECKOW KapTUHBI (BBI-
SIBJICHUSI TEMOTAMITOHA/bI 0A3aTbHBIX IUCTEPH, OTEYHBIX
U3MEHEHUI TOJIOBHOTO Mo3ra). JInist cpaBHEHUs JaHHBIX,
MOJTy4aeMbIX MPYU MHBA3WBHOM peTrcTpanuu sHiedanro-
rpaMMBbl, BCE€ 3aMKMCHU COTPOBOXIAIM KJIACCUYECKOM
B3I — ¢ NOBEepPXHOCTH CKAJIbIIA.

MHTeHCUBHYIO Tepanuio MPOBOAWIA B COOTBETCTBUU
C KJIMHUYECKMMU pekoMeHaasaMu Munzapasa Poccuu
«Iemopparuyeckuii uHcyasr» (2022 r.). [Ipotokon uccie-
JIOBaHUSI 0J00pPEH KOMUTETOM MO OMOMEAULIMHCKOU 3TU -
ke HUUM CIT um. H.B. CxindocoBckoro (mpoToxkomn
Ne9-23).

Metomuka naBa3uBHOro DD '-monuropunra. UHBa3us-
Hyto D3I (1D3T') mpoBOAWIIN C UCITOIB30BAaHUEM TTyOMH-
HOTO 6-KOHTaKTHOTO 3J1ekTpona (Spencer 1,1 mm, Ad-Tech
Medical Instrument Corporation, CIIIA). 1151 omHOBpe-
MEHHOTO MOHWTOPHWHTA CKaIbloBo DI ncnonb3oBa-
JI MEXIYHAPOAHYIO CXeMY YCTAaHOBKHM 351ekTponoB 10—20
(21 cxanbroBbIit anekTpon). Perucrpamuio ocymecTBisi-
nu Ha sHuedanorpade Hetipon-cnekrp-5 (Heiipocodr,
Poccus).

C 1enpl0 MUHUMU3ALUU SITDOTEHHOW TpPaBMBI
U YMEHbBIIIEHUS JJIUTETbHOCTH XUPYPTUUECKOTO BMeEIlla-
TEJICTBA YCTAHOBKY ITTyOMHHOTO 3JIEKTPO/IA OCYIIECTRIISLITN
Ha CTOPOHE TpEMaHaluU YePE3 OCHOBHOU XUPYPTUYECKAN

JIOCTYM B JIOOHYIO 10J110 B 006J1aCTU CpeAHEer TOOHOI N3BU-
nvHbL. [TorpyXHO# 3/1eKTpO yCTaHABIMBAIM B HATIPaB-
JIEHUY TTapaJuIeIbHO X0y U3BWINHBI HA TTyOMHY KOHTAKT-
HOI TTOBEPXHOCTHU 3JieKTpona (He MeHee 4 cM). Takoe
MO3ULIMOHUPOBAHUE JEKTPOA ObLIO BHIOPAHO C 1IEJIbIO
MPOBEICHVSI MOHUTOPUHTA B 00J1aCTH MO3Ta, HAXOASIIIel-
Csl Ha rpaHule KpOBOCHAOXeHMsI 6acceliHOB MepeaHei
¥ CpemaHel MO3TrOBBIX apTepuii (puc. 1).

Iocaeonepammonnas DII. B nmocieonepaninoHHOM
TIepUO/Ie TIOCIIE BBITTOIHEHNSI KOHTPOJIbHOI KOMIIBIOTEP-
Hoii Tomorpacduu (KT) ronoBHoro Mo3ra u Bepuduxkanumn
TTOJIOXEHUST MTHBa3UBHOTO 3JIEKTPO/Ia HAYMHAJIM OTHOBPE-
MEHHYIO PETUCTPALINIO BJIEKTPUIECKON aKTUBHOCTA MO3-
ra IOCPEICTBOM CKaJIbIIOBO M MHBa3uBHOUN DB, mmm-
TEJTbHOCTh KOTOPOIi coctaiisia 2—10 cyt.

Ouenka ocJioxkHeHHi U ucxonoB. B mocneonepaimoH-
HOM TIEPUOJE OCYIIECTBIISUIM OLIEHKY YacTOThl BCTpeE-
gaemoctt OLIN. Cumnromuoit OILIN cunTtanm pazBuTHe
04YaroBOi HEBPOJIIOTUYECKON CUMITOMATUKY U/ WA YTHE-
TEeHMS OOIPCTBOBAHUS Ha 2 1 OoJiee Galria 1o ITKaJie KOMBI
Inasro, psierocs >1 49 [11]. Mcxon olieHMBaIM MO 1IKa-
Jie ucxonoB [J1a3ro Ha MOMEHT BBITIMCKM M3 CTAllMOHAPA.
OueHKy nepdy3uu TOJTOBHOTO MO3ra OCYHIECTBIISLIN
Ha 1-e u 7-e CyTKM IOoCjie ONepPaTUBHOTO BMELIATEIbCTBA
o manHeIM KT-nepdy3nmn.

PE3VYJIbTATHI

Y 4 13 6 nalMeHTOB OTMEUEHO Pa3BUTHE OTCPOUSHHOIM
3oHbI nH(apkTa 1Mo nanHbeM KT ronosHoro mosra. ¥ 1 ma-
nueHTa 3aMKCUPOBAHO pa3BUTHE OTU(MGY3HOTO OTeKa
MO3Ta B TIepBbie 24 4 TI0CJie OMEePaTUBHOTO BMEIIATEThCT-
Ba C JIETATBHBIM UCXOMIOM Ha 4-€ CyTKH TTOCJIe OTIepalivu.

Pacnionoxxenne MHBa3WBHOTO 3JIEKTPOaa BepUbUIIH -
poBanu 1o gaHHbIM KT rosoBHOro Mosra B paHHEM TO-
clieonepalluoHHOM Tiepuoje. Hu y Koro u3 mainueHToB Mbl

Puc. 1. llpumepsr umMnaaHmayuu 3nekmpoda 015 UHBA3UBHO20 3/1EKMPO3HUeda0epapuyecKo20 MOHUMOPUHaa (UHMPaoNepayUoHHeIe omozpacuu): a — 3man UMNAaH-
mayuu 211y6uHHo20 371ekmpoda 8 106Kyt 0o/, MenmeiM ygemom ommeyeHa cpedHss 106HAS U3BUUHA (NPABOCMOPOHHSS NMEePUOHAbHAS KpaHUoOmomus); 6 — aman
uMNAaHMayuu 21ybuHHo20 371eKkmMpoaa 8 n1esyto J106Hy0 dosto (1e80CMOPOHHSS NMEPUOHANbHAS KPAaHUOMOMUS). 1 — 2nybuHHeIl 371ekmpod 05 peaucmpayuu 31ekmpo-
3HUeanozpammel; 2 — YUUCMEPHATbHbIL OpeHax:; 3 — 1amepanbHas wenb

Fig. 1. Invasive electroencephalographic (EEG) probe implantation examples (intraoperative photographs): a — deep EEG probe inserted in right middle frontal gyrus, marked
yellow (right pterional approach); 6 — deep EEG probe inserted in left middle frontal gyrus (left pterional approach). 1 — EEG probe; 2 - cisternal drainage tube; 3 — lateral fissure
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Puc. 2. KoHmposieHas KoMnblomepHas moMozpagus 20/108H020 M032a NOC/Ie onepayuu. 31ekmpod ycmaHos/leH 8 Kopkoasle omadesbl npasoli 106Hol donu (cmpesnka)

Fig. 2. Control computed tomography after surgery. Electroencephalographic probe inserted in right frontal lobe (arrow)

Tabnuua 1. KNMHUKO-MHCTPYMeHTasbHble AaHHbIE NALMEHTOB, KOTOPLIM MPOBOAIIN MHBA3WBHbIA MORUTOPUHI 3MIEKTPUYECKOI aKTBHOCT MONIOBHOMO Mo3ra
Table 1. Clinic-instrumental characteristics of patients with deep electroencephalography monitoring

CreneHnb Ouenka Bpems JuTens-
Boz- TAXecTH no mkanam  Jlokamm- mpoBenennss Cropona HOCTb
Ne manu- COCTOSIHHUS mFisher/ 3anusl = omepamuu, uHBa- DOI'-MoHM-
eara Ilox p;::, 0 IKaJje Hijdra/ A CYTKH oT  3uBHOM TOPHHIA, ﬂ“"‘m‘iﬁgﬁ:ﬂg”";ﬁ”“'
Hunt—Hess Graeb, 6awist pa3pbiBa LA B3I cyT paty
ILIKT — 14—15 6amioB 3a Bech
M TICA 5-¢ repuos HabTIoIeHYST
1 M 46 11 2/8/0 ACA Sth D 5 GCS score 14—15 during whole
observation period
CHmxenue mo mkaire FOUR
¢ 8—9 o 1 6asina B TeueHue
2 X v az04  SMA e S 2 2 eyt
FOUR score decrease from 8—9
to 1 point by day 2
CHukenue no LIKT
1o 13—14 6annoB
3 X a 1l 4204 MA e D 10 Ha 7—9-¢ CyTKH HAGMIONEHHS
GCS score decrease to 13—14
on days 7—9
FOUR — 9—10 6a110B 3a Bech
X IMCA 2-e Mepuo HaOIIOAeHUS
4 F 56 11 3/30/0 ACA 2 S 7 FOUR score 9—10 points during
whole observation period
CHuxenue no nikaie FOUR
M ICA 2-¢ ¢ 11 1o 8 6aIoB K 4-M CyTKam
5 M 33 v 4/21/6 ACA 2 D 8 FOUR score decrease
from 11 to 8 points by day 4
CHukenue o LIKT
¢ 13 no 10 6amnoB
6 X @ 1 4/27/4 fea e S 6 K 3-M CyTKam

GCS score decrease
from 13 to 10 by day 3
Ilpumenanue. M — mymxcckoii noa; XK — wcerckuii noa; LIA — yepebpanvras anespuzma; IICA — nepednss coedunumenwvras apmepusi; CMA — cpeduss
moseosas apmepusi; IO — anexmposnueanoepaghus; D — npasas; S — nesas; KT — wkana komot Fnazeo; FOUR — wikana 045 oyeHku cmenenu
yenemenus cosnanus (Full Outline of UnResponsivenes); OLIH — omcpouennas yepebpanvras uuemus; BCOC — beccydopoxcHbiii snusenmuseckuil
cmamyc; BK — seanvnpoesas kucaoma; JIEB — nesemupayemam; IITUT — wikana ucxodog Inaseo.
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He HaOJTI0Ia I MaJIbITO3UIINIO MJI KPOBOM3IUSHIE B 00-
JIACTH YCTAHOBKU 3J1eKTpoja (puc. 2).

Ki1mHuKo-mHCTpyMEHTaIbHbIE XapaKTepPUCTUKU T1a-
IIMEHTOB M 000OIIeHHBIe HaHHBIe DD -MOHUTOpPUHTA
IIpeACcTaBJIeHBI B Ta0. 1 m 2.

Y Bcex manueHToB ¢ 1-X CyTOK MCClIeIOBaHUS B 30HE
OTEPATUBHOTO JOCTYIA PETUCTPUPOBATINCH PETUOHATBHOE
3aMeJIeHI e C YMEPEHHBIM HapaCTaHUEM TPENCTABICHHO-
CTU, a TAKXK€ MATTEPHBI JIATEPATIU30BAHHOU PUTMUYHOMN
d-aktuBHoctu (JIPJA) wim JIPJA ¢ monudukaropom
«1mmoc» B Bume crnaiika (JIPIIA+S).

Y narmenra | criopanuyeckas smwienTrudopMHast ak-
TUBHOCTh C HU3KOU MIPECTaBIEHHOCTHIO PETUCTPUPOBATIACH
1Mo JaHHbIM 1OD[, IpudeM MpeacTaBIeHHOCTh YKa3aHHbBIX
MAaTTEPHOB KOPPEJIMPOBAJIA C JAHHBIMU CKATBITOBOM DO

V mannenTa 3 HauMHas ¢ 7-X CYTOK HAOJIrOIaIach Ha-
pacratomasi mo mpencrasieHHoctu JIPJJA+S, tpanc-

Sedation

Clinical signs of DCl/ictal
pattern

BOnu307 Iepeann3anun
Ha 2—4-e cyTKUu
Derealization symptom
on days 2—4

He npoBoaunack
Non

IIpomodoin + nrasemnam
¢ 1-x cyTok —
Propofol + diazepam from day 1

He npoBoaunack
Non

BCOBC Ha 7-9-e cyTku
NCES on days 7—9

ITponodoin ¢ 1-x cyTox +
JTMa3eraM ¢ 4-X CyTOK
Propofol from day 1 + diazepam
from day 4

®DoKaabHbIe TIPUCTYIIHI,
BCBC na 2—7-e cytku
Focal seizuers, NCES
on 2—7 days

IIpomnodon ¢ 1-x cyTok +
JTMa3eTaM C 5-X CyTOK
Propofole from day 1 + diazepam
from day 5

BCOBC Ha 4—8-¢ cytku
NCES on days 4—8

ITpomodoi co 2-X cyTok +
Jua3eriam C 3-x CYTOK
Propofole from day 2 + diazepam
from day 3

BCBC Ha 3—5-¢ cyTku
NCES on days 3—5

Antiepileptic therapy

He npoBoaunach

JIEB 2,5 t/cyT ¢ 5-x cyTOK
LEV 2.5 g daily from day 5

¢dopmupoBaBIasca B nepuoandeckue paspsabl (I1P),
KOTOpBIE OBITN pacIieHEHbI KaK 0€CCyTOPOKHBIN SITUIIeTI-
tnaeckuii ctaryc (BCOC), conpoBoxaaBIIMiics yrHeTe-
HUEeM O0oapcTBOBaHMS A0 ornyiieHus. Ha ¢one tepanumn
MPOTUBORUIETITUYECKUMU TIpeTiapaTaMu B Te4eHUE 3 CyT
WKTaJTbHBIE TATTEPHBI PETPECCUPOBAIN, 3a(PUKCUPOBAHBI
BOCCTaHOBJICHUE HOPMATbHBIX MapaMeTPOB KOPKOBOI1
PUTMUKH U TIOJTHOE€ BOCCTaHOBJIEHME OOAPCTBOBAHUS.
IMpu uD3T B 3TO BpeMst perucTpupOBAIUCH 3aMEJICHNE
PUTMUKMU B 0-3-1Mana3oHe, NaTTepH PUTMUYHON d-aKTUB-
Hoctu (PIIA) 6e3 HapacTaHUsI TIPEACTABIEHHOCTH U Yac-
TOTHI.

Y narmenTa 2 HaunHasi ¢ 1-X CyTOK perMcTpUpOBaATIChH
muddy3Hoe 3ameneHne putMuku, JIPIIA+S u ciopagu-
yeckasi aMWiIenTu(opMHasi aKTUBHOCTb, COOTBETCTBY-
IOIIMe MO0 JIOKAIN3aIMKU 30HE OTEepaTUBHOTO MOCTYyTa.
Ha 2-e cyrkm Ha ¢doHE IMpOorpeccupyoIero CMHIpoMa

Ischemic area location (days after
surgery)

Non - 5
JleBbIe T0OHAs, BUCOYHAS,
He mpoBoamnacek TeMeHHasi OJH (2-€ CYyTKM)
Non Left frontal, temporal parietal lobes
(day 2)
BK 2r ¢ 7-x cyrok _ 4
VPA 2 g daily from day 7

BK 2 r/cyT ¢ 4-x cyTOK, IIpaBbie 100Has, TEMEHHas,

2,5t/cyT — 5—8-e cyTkKu  OCTPOBKOBas mouu (9-e cyTkm) 1

VPA 2 g daily from day 4, 2.5 g Right frontal, parietal, insular lobes

on days 5—8 (day 9)

JleBble TeMeHHasI, 3aThIJIOYHAs
nonu (10-e cyTtku) 1
Left parietal, occipital lobes (day 10)

JleBble I0OHAs1, BUCOYHAS,

BK 1,4 1/cyt ¢ 3-x cyTok TeMeHHasl 10JH (6-¢ CyTKH) 3
VPA 1.4 g daily from day 3 Left frontal, temporal parietal lobes
(day 6)

Note. M — male; F — female; CA — cerebral aneurysm; ACA — anterior communicant artery; MCA — middle cerebral artery; EEG —
electroencephalography; D — on the right; S — on the left; GCS — Glasgow coma scale; FOUR — Full Outline of UnResponsivenes scale; DCI — delayed
cerebral ischemia; NCES — non-convulsive epileptic status; VPA — valproic acid; LEV — levetiracetam; GOC — Glasgow Outcome scale.
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HENPOXNPYPI'US

IMOJTMOPTaHHOM HETOCTATOYHOCTH, OTeKa M ITUCIOKAIINU
TOJIOBHOTO MO3Ta Ha 3JIeKTPO3HIIe(arorpaMmme IOSBUIOCH
nudby3HOe TOIAaBICHNE PUTMUKH, TIOCJIE YeT0 HACTYIIUIT
netanbHbIN ucxon. Ipu ndATI ¢ 1-X CyTOK perucTpupo-
Basica martepH I1P ¢ MogmnbuKaTopoM «ILIIOC» B BHUIE
cnaiika v 6eicTpoii akTuBHOCTH (ITP+SF) 6e3 mposiB-
JICHUSI Ha CKaJIBITOBOI 3aITMCH, KOTOPBIN 3aTeM CMEHUJICS
IMoJaBJICHUEM OMO3IEKTPUIECKOM aKTUBHOCTH.

¥V Bcex mallMeHTOB ¢ pa3BUBIIMMCS MH(GAPKTOM MO3Ta
€0 2—3-X CYTOK MO JaHHBIM cKayibItoBoit DDI mpencras-
JeHHocTh 1 yactota JIPIA HapacTanu, oTMe4aaoch MOsIB-
JIEHHE CIaiKOBOTO KOMITOHeHTa B cTpyKType JIPIIA u I1P
KaK MIICH-, TaK ¥ KOHTpaJaTepaibHO — C(pOPMUPOBATICH
IMaTTePHBI MKTAJTbHO-MHTEPUKTATLHOTO KOHTHHYYMa, KO-
TOPBIE COIMPOBOXIAINCH YTHETEHUEM YPOBHSI OOIPCTBO-
BaHUs M OblIN pacueHeHsl Kak BCOC. ¥V nmaunenTa 6 pe-
TUCTPUPOBATINCH (POKaJbHBIE 3JIEeKTporpadmyeckme
SIMJICTITUIECKIE TIPUCTYITBI C 30HOM Havyaia B JIEBOM JIOO-
HO-IIEHTPAIbHO-TEeMEHHOM 00jlacTu. Y mmanueHTa 4 Ha
3-1 CYTKM pa3BUINCh (DOKAJBHBIC 3JICKTPOKINHIICCKIE
SIWJIETITUYECKNE TPUCTYIIBI, UKTAJIBHBIA MATTepH OBLI
npeacrtasieH JIPJIA B neBoit 100HO-1LIEHTPaTbHO-BUCOY-
HoM o6actu 1 nipaBononyiapHbeiMu [P Ha oHe momaB-
JeHus puTMuKU. KoMOMHMpOBaHHYIO Tepanuio (IIpOTH-
BOSMUJICTITHYECKME IIperapaTsl + mporrodoir + cruda3oH)
Ha3HaYaJIM ¢ YIeTOM KIMHUYECKUX TaHHBIX U TTapaMeTPOB
ckanbrnoBoit DOI. KnuHndeckue u anekTporpapuiyeckre
WKTAJbHBIC TIPOSIBJICHUST PETPECCUPOBANIN Y TAIIMEHTOB 4
1 6 K 6—8-M cytkaM. Y Bcex nauyentoB ¢ OLIU mpu n®3TI
¢ 1—3-X cyTOK MOHUTOPHPOBAHUSI PETUCTPHPOBATIICEH T1aT-
tepHbsl PIIA u PIA ¢ MoauduKaTOpoM «ILJIIOC» B BUJIE
cnaiika (PIA+S), a Takke criopagrudecKue SMIICTITH-
¢dopmusble rpadoanemenTsl, [1P u [TP+SF Ha ¢done 10-
JABJIEHUsI PUTMUKU. Y HALUEHTOB 5 1 6 OTMEYEHO Hapac-
TaHWE TIPEICTaBICHHOCTA W YACTOTHI BBHIIIICYKAa3aHHBIX
naTtrepHoB o 1,5—3 Ii1, T.€. 3a 8 1 4 CYyT COOTBETCTBEHHO
1o BeigBneHns O o panueiM KT. Y manuenra 4 atn
TATTePHBI PETVCTPHPOBAIICH C UCXOTHBIMI BEICOKMU TTPEI-
CTaBJICHHOCTBIO M YaCTOTOM C MOMEHTA HavyaJla 3aIlvCH.

¥ Bcex mammeHTOB ¢ O oTMedeHO HECOOTBETCTBHE
MaHHBIX CKAJIbIIOBOI 1 mHBa3uBHOU DBI. Ha ckanbio-
BOM 3aIIMCH PUTMUYHBIC U TICPUOANIECKIE TTATTCPHEI HE
BBISIBJISUTACD, JINOO TOSIBIISIMCH TT03Xe, JTU0O PETUCTPH-
POBaJIMCH C O0JIee HM3KOM YacTOTOI, YeM Ha MHBa3WBHOMU
3aIIMCH; OTCYTCTBOBAJIM CIIAMKOBBIM W OBICTPOBOJIHOBOM
KOMIIOHEHTBI MoanduKaropa «mioc». Criopagndecke
SIIenTH(OPMHEBIE Pa3psIIbl IMO0 He PETUCTPUPOBAINCE,
MO0 OBLIM MEHEee TIPEICTaBICHBI, a TIPOJOKEHHOE T10-
nmaBiieHre (DOHOBOI pUTMUKH Ha MTHBa3UBHOM 3JICKTPOIE
He BCErla COOTBETCTBOBAJIO IMAJCHHUIO aMIUIMTYIBI Ha
CKaJIbITOBOI1 3aITMCH 1 COXPAHSUIOCH aXe TIPU BpeMEHHOM
OTMEHE CeNaTHPYIOIINX IpenapaToB. [Ipu mpoBegeHNN
KOMOMHUPOBAHHOM Tepanmnuy SIMICITUYSCKOTO cTaTyca
W STAJIENTUYECKUX TpUCTYIToB naTTepHbl PIIA 1 PIIA+S,
I1P u ITP+SF Ha doHe momaBieHNs KOPKOBOI PUTMUKNA
COXpaHSJIMCh B TeUeHMe Beell 3armcyu nO3I ¢ BBICOKOM
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MPEACTaBICHHOCTHIO, HO CHIDKEHNEM MX YacTOTHI 10 0,5—
0,8 TIiI.

Takmm 00pa3oM, y BceX IMAIIMEHTOB C pa3BUBIIEICS
Ol u y mamueHTa ¢ uIIeMHeil, BOSHUKIIEH B OCTPOM
nepuoae CAK, mpu ckaiabmoBoii 1 MHBa3NBHOI DD ObI-
JIM 3aperucTpUpPOBAHbl JIMTEJbHO COXPaHSIOILIMECS
M TIPOTPECCUPYIONINE PUTMUYHBIC 1 TICPUOINISCKIE T1aT-
TEePHBI, CIIOpamTrIecKasi SMUIeNTH(hOPMHAsT aKTUBHOCTD
¥ VKTaJIbHbIC U3MEHEHUSI, COTIPOBOKIABIINECS KIIMHIYE-
ckumu nipostBiieHusMu (BCOC, dhokanpHBIC SIMMITCIITHYE-
CKHe TIPUCTYIIHI C pedpakKTepHBIM TeueHneM). Jlokamm3a-
IMSI UKTAJTbHBIX ITATTEPHOB COOTBETCTBOBAJIA JIOKATM3AIU
30HBI neMun 1o 1aHHbM KT y manmenToB 2, 4 n 6. Y na-
MEHTa 5 TaKOW KOPPEJSIIUKM He OTMEYeHO, HeCMOTPS
Ha 6oJpIIoil 00beM ouvara umemMuu o faHHeIM KT. Ero
JIOKaJIM3aIlii COOTBETCTBOBAJIO IIPEAIIECTBYIONIEE TTOSIB-
JIeHNe PeTMOHAIBHOU «IIpephiBUCTOM DD (puc. 3). Y ma-
MeHTa 4 KapTUHA UKTAJIBHOTO ITaTTepHA ITPU CKAJTBITOBOM
DT 6bUTa HEOOBIYHOM — CUHXPOHHO PETUCTPUPOBATNCH
JIPIA B neBoit 100HO-1LEHTPATbHO-BUCOYHOI 007aCTH
¥ TIpaBOMOJIYIIApHEIE JIaTepann3oBaHHbIe [P Ha (oHe
nonasieHuss putMuku (ITP cooTBeTcTBOBaMM 30HE pas-
BuBIIeiics gepe3 7 cyr OLIN), 9T0, BEeposATHO, CBSI3aHO
¢ 3(pdekToM 00beMHOTO MpOoBeAcHUS. mHaMmaecKkast
OlIeHKa HEBPOJIOTUIECKOTO CTaTyca ObLIa 3aTpyIHEeHA M3-3a
MpoAoJCKaIOIIeica MeIUKaMEHTO3HOM Cenalim.

OBCYXIEHME

MuBazuBHBI DO -MOHUTOPUHT Y MAIIMEHTOB C pa3-
JIMYHBIM (DOPMaMU OCTPOTO ITOBPEXICHIS MO3Tra HadajIn
MIPUMEHSTh OTHOCUTEILHO HeaBHO. OMHIUMHM U3 TIEPBBIX
IaHHBIC TT0 MTHBa3UBHOMY DO -MOHUTOPUHTY OITyOJINKO-
Baym A. Waziri u coaBt. (2009), KoTophie TIpeaCcTaBUIN
cepulo 13 16 HaGIOAeHUI C Pa3IMYHBIMU OCTPLIMU (OP-
MaMU MOBPEeXIeHUS TOJIOBHOTO Mo3ra: Beieacterue CAK
(10 mameHTOB), YepEITHO-MO3TOBO TpaBMHI (3 mallneH-
Ta), OCTPOTO HAapYIICHUS MO3TOBOTO KPOBOOOPAIIECHMUS
110 TeMOpparndecKoMy THUITY (2 ImaeHTa) 1 o UIIeMM-
yeckoMy THUITy (1 TTamueHT). ABTOPBI OTMETHIIH, YTO WC-
MOJIb30BaHNE WHBAa3MBHOTO MOHUTOPWHTA ITO3BOJISIO
BBISIBJIATE DD -TIpeIMKTOPHI UIIEMUHU TOJIOBHOTO MO3Ta
paHblie Ha 2—6 4 (110 CpaBHEHUIO C JAHHBIMM MOHMTO-
pPUHTA TKAaHEeBOI OKCUTEHALIMH, epeOpaIbHOrO0 MUKPO-
IWann3a, BHyTpAYepeIrHoro napieHus1). [Ipu comocTas-
JICHWH CO CKaJbIIOBBIM MOHHUTOPWHIOM TOJIBKO B 4 M3
16 ciaydaeB HAOIIOAAIM CUHXPOHHbIE K3MEHEHUsI, COBIIA-
JaBIIIME ¢ JAHHBIMU MHBa3MBHOTO MOHUTOpHHTA [§].

R.M. Stuart u coanr. (2010) ipencraBuau 6ojee ae-
TaJIbHBIC Pe3Y/IbTaThl aHAI3a MHBa3UBHOTO DD -MoHM-
TOpPMHTAa C NPUMEHECHHEM TJIYOMHHBIX 8-KOHTAKTHBIX
3JIEKTPOAOB y 5 MalMeHTOB C pa3pbiBoM LIA B TsoKenom
coctossHuu (IV=V crenens no mkane Hunt—Hess). ABTo-
PBI OTMETIUIIM, YTO JaKe B HEOOJIBIIION IPyIITIe TAlEHTOB
nDBTI moka3zaja IMpenMyIIeCTBO B YyBCTBUTEIIBHOCTH TP
nmetexiy OLIM 1o cpaBHEHMIO CO CKaJIbITOBOM 3aIIMChHIO.
OHu oOpaTW/IM BHUMaHME Ha CYIICCTBEHHO JIydIlice
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Fig. 3. Electroencephalogram of patient 5: day 2 of recording with scalp and invasive electrodes (scalp electroencephalography (EEG) montage — double banana, invasive EEG -
bipolar montage, sweep speed 30 mm/s, sensitivity 7 uV/mm, high-pass filter 0.5 Hz, low-pass filter 70 Hz). On the scalp EEG, lateralized rhythmic delta activity is observed
over the right hemisphere; no epileptiform activity is noted. On the invasive EEG (electrodes X1 through X6, highlighted by a box), epileptiform activity with a spike-and-wave

morphology is recorded. The invasive electrode is placed in the region of the right middle frontal gyrus

KaueCTBO CUTHAJIa MTHBa3UBHOTO MOHUTOPUHTA TIO CpaBHE-
HUIO CO CKJIBITOBBIM, UTO SIBJISIETCSI OCHOBHOM MPOOJIEMOIA,
3aTPyIHSIONIEH MHTEePITpeTalnio cKanbroBoi ODT [9].

J. Claassen u coaBr. (2013) mpu naBazuBHOM DD -MO-
HUTOpPHWHTE y 48 MMallMeHTOB C pa3pbIBOM aHEBPU3MHBI,
HaXOASIIUXCS B TSXETOM KIMHUYECKOM COCTOSIHUU
(V crenens no mkane Hunt—Hess), ycraHoBuIu, 4to
smtenTrudopMHast aKTUBHOCTh U pedpakTepHbiit BCOC
HabmonatoTcst mpuMepHo B 20 % ciyvaes [12]. B Hateii
cepuu HaOoAeHMIA amtenTrdopmast aKTUBHOCTD ObLTa
BBISIBJIEHA Y BCEX MAIIUEHTOB C PA3BUBIIUMCS MH(PAPKTOM
MO3ra.

Hnrepec mpencrasnsier paborta T. Jeffcote u coast.
(2014), B KOTOPOI1 OCYIIECTBISUIM YCTAHOBKY TJTyOMHHOTO
U KOPKOBOTO 3JIEKTPOJOB B 00J1aCTh, OJIM3KYIO K O4Yary mo-
BPEXKICHUS TOJIOBHOTO MO3Ta, y 6 MallMeHTOB C YePEITHO-
MO3TOBOI TPaBMOI1 1 2 MAIIMEHTOB ¢ pa3psiBoM LIA. ABTO-
PBI TIOKA3aJT1, YTO YCTAHOBKA 3JIEKTPO/Ia TTApaJIeTbHO XOMY
WU3BUJIMHBI B 00J1aCTh CEPOTO BEIECTBA TO3BOJISIET PETH-
cTpupoBaTh (HEHOMEH MEIJIEHHO PacIpOCTPaHSIONIEHCS

nernosisipu3ainu Kopsl. HecMoTpst Ha To uTO n3yueHue de-
HOMEHA MeJJIEHHO PaCITPOCTPAHSIONIEICS NeTOsIpU3aiy
KOPBI HE BXOAWJIO B 33[1a41 TTPOBEIEHHOTO HAMU UCCIIEN0-
BaHUS, JaHHAs paboOTa TTOKA3bIBAET MOTEHIIMATBHBIE BO3-
MOKHOCTH MHBa3WUBHOTO DD -MOHMUTOpPUHTA C IIPUMEHE-
HUEM TITyOMHHBIX 3JIeKTpoaoB [13].

ITo marueM E Yuan u coast. (2023), mpu mpoBeneHUN
WHBAa3UBHOTO U CKaJIbImoBoro DD I'-MoHUTOpUHTa Y 61 Ta-
LIUEeHTA C Pa3JTMIHBIM OCTPBIM TTOBPEXAEHNEM MO3ra (He-
tpaBmatndeckoe CAK, gyepemHo-mMo3roBast TpaBMa, T'-
MepTeH3MBHOE KpoBom3nusHue) mDIB[ mo3Boisger
perucTprupoBaTh MATOJOTUIECKUE NIEKTporpaduieckue
¢eHOMEHBI, KOTOpbIE HE BBISIBIISIIOTCS] TIPU CKAJIBITOBOM
D3I [14]. MBI TOIHOCTBIO TTOATBEPANIIN 3T JaHHBIC.

MuBasuBHBI MOHUTOPUHT D3OI, 6e3yCI0BHO, COTIPSI-
K€H C JOTIOJTHUTEIbHBIM SITPOT€HHBIM BO3/CHCTBUEM
¥ MOXET COMPOBOKAATHCS YBETMUEHUEM YaCTOTHI TIOCIIEe-
onepalMOHHbIX ocioxHeHui. Hanbonee netanbHbI
AHAIN3 OCJIIOXXHEHU HEMPOMOHUTOPUHTA MPEACTABIEH
M. Al Barajraji u coast. (2021) [15]. Ha ocHoBaHUM
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aHanu3a JaHHBIX 113 manumeHToB, KOTOPHIM OBIJIN YCTa-
HOBJIeHBI 123 JaTurKa MHBA3UBHOT'O HEMPOMOHUTOPUH-
ra (93T, TkaHeBo# MuKpoananus, pO, B TKaHK MO3Ta),
aBTOPBI OOHAPYXUJIU, YTO XOTS ObI OHO OCJOXHEHHE
pa3BuiIoch y 54 % nauueHTOB. PacmpeneieHne 0CiIox-
HEHMI OBLIO CJIELYIOIINM: CMelleHne gatynka — 13 %,
KPOBOMBJIHUSHNUE B 30HE YCTaHOBKM — 11 %, Murpaums
KOCTHBIX OTJIOMKOB ITO XOAY YCTAHOBKM JaTuynKa, KOTO-
pble TIPUBOAMIN K €ro TUCPYHKUMU, — 6,2 %; TOYHbBIE
JIaHHBIE O KOJIMYECTBE MHTPAKPAHUATBHBIX BOCITAIUTETb-
HBIX OCJIOKHEHWI He TPUBEACHBI B ITyOJIMKALIMK, OMHAKO
aBTOPHI YTBEPKAAIOT 00 OTCYTCTBUM YBEJIUUYEHUS YaCTO-
Thl MTH(PEKIIMOHHBIX OCIOXHEHU. B mpeacraBieHHOI
HaM¥ CEpUH KIIMHUYECKNX HAOTIONEHWI MBI HE BBISIBUIN
ATPOTEHHBIX OCJIOXHEHUM, CBI3aHHBIX C YCTAHOBKOM
3JIEKTpOAA IS UHBa3uBHOro DO -MOHUTOpUHTA.

B GonbiHCTBE OIyOJIMKOBAHHBIX UCCIEIOBAHUN M-
TUIAHTALMIO TIIYOMHHOTO 3JIEKTPOIa OCYILIECTBIISUIN B J100-
HYIO JOJTIO Yepe3 AOTIOJTHUTEILHBIN XUPYprudecKuii pa3pes,
WCITONB3Ys TIPY YCTAaHOBKE CHCTEMY THUIIA «KpPaHWAJTbHBII
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Solitary forms of cerebral toxoplasmosis can mimic brain tumors, so sometimes such patients end up in neurosurgical hospitals. The situation
becomes more complicated when the patient's HIV (human immunodeficiency virus) status is unknown, there is no history of drug addiction
and there are no external manifestations of opportunistic infections. According to the literature, such patients are periodically operated on with
a diagnosis of brain tumor.

This article presents three clinical cases of patients with cerebral toxoplasmosis who were treated in the neurosurgical department. Two of them
had to undergo surgery due to a brain tumor, and one patient had to undergo surgery due to a temporal lobe abscess.
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BBELEHUE

B exemHeBHOI paboTe HEMPOXMUPYPTU CTATKINBAIOTCS
C BOIIPOCAMU pa3rpaHNICHUS OITyXOJIeii TOJIOBHOTO MO3Ta
C BOCHAINTEIbHBIMU 3a00JICBAHUSIMH, ITAPA3UTAPHBIM IT0-
paxeHHeM, HapyIIeHHEM MO3TOBOTO KPOBOOOPAIICHUS
A OeMUEIUHU3NPYIOIIUMY TIpolieccamMu. B 1ocnennee
BpeMsI Bce Yallle BCTPEYAIOTCS Cydad IMallieHTOB C OIl-
MMOPTYHUCTUIECKHNM TTOpaxkKeHNEeM LIEHTPaJIbHOM HepBHOM
cucremsl (LHTHC) Ha poHe mHOUIIMPOBAHMS BUPYCOM UM-
MyHonedwmTa yejaoBeka (BMY), KoTopbIx MHOTIA TOCTIN -
TaTU3UPYIOT B HEMPOXUPYPTUUECKHE OTICICHMS C IUar-
HO30M «OTTyXOJIb TOJIOBHOTO MO3Ta» [1—4].

Cpenu onmopTYHUCTUISCKUX TTOPAKEHUH TOJIOBHOTO
MoO3ra l-¢ MecTO IO 4acToTe 3aHMMaeT TOKCOILIa3MO3
[5—8]. B 75—80 % ciy4aeB mpu TOKCOILIaA3MO3€ OTMeYa-
eTCSI MHOTroo4YaroBoe IOpaXeHHe TOJIOBHOTO MO3Ta,
YTO HamboJjIiee YacTo TpedyeT muddepeHInaIbHOM T1Uar-
HOCTUKH C MeTacTaTU4eCKNM nopaxkeHuneM [8]. Handomb-
e CJIOXKHOCTU BOZHUKAIOT IIPY COTMTAPHOM IOPaKeHUN
TOJIOBHOTO MO3ra M Hem3BectHoM BUY-craryce maineHTa.
CToUT OTMETUTH, YTO He 3HaIOT 0 cBoeM BMY-crtatyce
WJIM CO3HATEIbHO €0 CKPhIBaIOT 10 50 % mauueHTOoB, 1Mo-
CTYMAIOIINX B HEBPOJOTMIECKNE MM HEHPOXUPyprude-
CKMe KIUHHUKU C ONIIOPTYHHUCTUISCKUM MOpakeHUEM
HHC 1, 2, 10].

B niiaHoBOI HEMPOXUPYPTUM MEPE] TOCTTUTAIM3ALMEN
ManyeHTaM BEITOMHSIOT aHanu3 Ha BUY-nndexumio. On-
HAaKO PsII AIlMEHTOB C OMTOPTYHUCTUYECKUM TTOPAKEHM -
€M TTOCTYITalOT B CTAIIMOHAPHI 0 KaHaJIaM CKOPOil ITIOMO-
MU C CYHOPOXHBIM CHHIPOMOM WM ITOMO3pPEHUEM
Ha WHCYJIBT W OBIBAIOT TOCIIUTAIN3UPOBAHEI B CPOTHOM
nopsiake [2]. TIpu cTaOGMIBHOM COCTOSHUM TMalldeHTa
1 TIOMO3PEHUHM Ha OMMOpTYHUCTHIecKoe rmopaxkenne [ITHC
(MoIomble TTallMeHTHI, HAPKOMAaHUS B aHAMHE3¢, IIPU3HAKHI
OIMOPTYHUCTUYECKOTO TTOPAXKEHUS KOXH W CIIU3UCTHIX)
IIPOBOIST CKPMHUHTOBOE McciienoBanrie Ha BUY-uHbek-
muto. [1py MOJNIOKUTEIPHOM pe3ybraTe M MOI03PEHUN
Ha TOKCOITJIa3MO3 TOJIOBHOTO MO3T'a BHITIOHSIIOT UMMYHO-
depmenTabiil anamm3 (MMDA) wis BeisiBineHust antuten IgG
u IgM K TokcoIIa3me, a TakKKe MCCIIeI0BaHIE METOIOM
nonumepasHoii uemHoi peakuuu (ITLP) nns odHapyxe-
nus JIHK mapasura.

OmHako B HEKOTOPHIX KIMHUYECKNX CUTYAILUSX WC-
XOITHO HEe BO3HUKACT ITOHO3PEHUST 00 OMITOPTYHUCTUYE-
ckom nopaxkeHun ITHC n BUY-cTaTyc mamnuenTa 1eie-
HaIlpaBJICHHO He uccienyercsi. Kpome Toro, KpaiiHe
penKo BCTpevaroTcs ciaydan Tokcorrasmo3a [IHC y maru-
eHToB 6e3 BUY-undexumn.

B craTbe mpencraBieHs 3 KIMHUYECKUX CITydast TOK-
COIIIa3M03a TOJIOBHOTO MO3Ta, KOTOPHIE TIEPBUIHO OBLIN
pacIeHeHBI KaK OIyXOJIHn 1 abcIiecc.

KIIMHWUYECKWIA CNYYAW 1

Hauuenmka b., 31 200a, 07.12.2023 6vira docmaenena
6 YEHMPAAbHYH PAUOHHYI O0AbHULY C GNEPBble PA3GUGUIUM-
s cydopocHbim cundpomom. T1o danHbIM MysbMUCHUPAABHOIL

Komnviomepuoii momoepagpuu (MCKT) eonoenoeo mosea
8bl5161€HA 2UNOOEHCHAs 30HA 8 NPABOIl N0OHO-MeMeHHOU 00-
aacmu. C nodo3penuem Ha ocmpoe HapyuieHue mM03208020
Kpog8oobpaujenusi CGaHumMapHoil aguayueil nayueHmKa mpan-
CHOPMUPOBAHA 8 Pe2UOHANbHBIL COCYOUCMbLI UeHMP.

Ilpu nocmynaenuu nayueHmka Haxo0UAach 8 CO3HAHUU,
npedsneasna Hcanodbl Ha yMepeHHYH 2010810 004b; XPOHU-
ueckue 3abonesanusi, BUY-ungexyuro, eenamum, mybepky-
ae3y cebs u bauxcatiuux podcmeenHuKos ompuyana. Heepo-
Aoeuyeckuil cmamyc: 6e3 04aeo8oil U MeHUHeeaAbHOll
CUMRNMOMAMUKU.

Beinoanena maenummno-pe3onaHcHas momoepagus
(MPT) 20106H020 MO32a, NO OaHHbIM KOMOPOIL 8 NPABOI 100~
HO-MeMeHHOU 001acmu 0npedeasnoch 6HYMpUmM032080e 00s-
emHoe 00pazoeariie oKpy2noil hopmbl, ¢ HeMKUMU HEPOBHBIMU
KOHmYypamu, He0OHOPOOHOU MKaHe8ol CmpyKmypoii, pazme-
pamu 1,5 cm, unmencueno Hakanaugaroujee KOHMPACmMHoe
seujecmao, ¢ 00UUPHOI 30HOI NepUPOKaIbHO20 OMeKa: Kap-
MUHA MOJCem COOMBEMCcME08ams Memacmamu4ecKomy no-
paxcernuro (puc. 1).

Ilposeden onxonouck: MCKT epyouoii kaemku, yav-
mpaszgyKosoe uccaedo8anue MoaoUHbIX Jicee3, OprOUHOL no-
A0CMU U Man020 masa, gubépoeacmpodyodeHocKonus, oc-
momp eutekonoea. Onyxoneeo20 NOpaxdceHus He 00HAPYIHCEHO.

B aabopamopubix anaauzax obpawanu Ha cebsi 6HUMAHUE
Aaumgonenus (omuocumenvhbwiii noxazamens — 15,9 %, abco-
aromusiil — 1,0); ckopocms ocedanus spumpoyumos (COI) —
50 mm/u; yposenv C-peaxmuenoeo 6eaka — 9,90 me/a. Jla-
bopamopHble U3MeHeHUsl pAcCUeHeHbl KaKk nocredcmeus
nepeHeceHHOl KOpOHAasupycHoll uHgexuuu 2 Hed Ha3ao.

Puc. 1. MaznumHo-pe3oHaHcHas momozpacus 20/108H020 M032a nayueHmku b:
a, 6 — T2-838eweHHble u306pasiceHus; 8, 2 — T1-838eweHHble U306paceHus ¢ ycu-
JleHueM NapamMazHemuKoM

Fig. 1. Magnetic resonance imaging of the brain of female patient B.: a, 6 —
T2-weighted images; 8, 2 — T1-weighted images with paramagnetic enhancement
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[layuenmie évinonnena onepayus: KOCMHO-NAGCMUYeCKas
mpenaxayus yepena é npasoil 100HO-memMeHHol obracmu, yoa-
AeHue Onyxoau 204108H020 M032a NOO HelPOHABULAYUOHHBIM
KOHmMpoAem ¢ Helpoghu3uonoeuteckum MOHUMOPUH2OM.

Jlannble eucmonoeuveckoeo 3akaouenus: 8 obseme npu-
CaHHO20 Mamepuana yoedumenvHsix OQHHBIX, YKA3bIBAOUUX
Ha onyxosneswiil npoyecc, Hem,; KApmMuHa  60avuLell cmeneHu
coomeemcmeyem 60CHAAUMENbHOMY HPOUeccy npu moKco-
naazmose.

Iannsie ummyHnoeucmoxumuyecxkoeo (MIX) uccaedosa-
HUs1: 8 NpedcmaegaeHHbIX npenapamax — ghpasmenmol geuje-
CMBA 20/108H020 M0324 C BbIPANCEHHBIMU ABACHUSIMU NepULe-
AHONAPHORO, NEPUBACKYASAPHO20 OMeKA, PA380A0KHEHUs;
obpawjarom Ha cebs GHUMAHUE BbIPANCCHHBII OuUpgy3HbLi
ROAUMOPPHO-KAEMOUHbII B0CNAAUMENbHBII UHDUAMPAM
C NpUMecsio HellmpoguAbHbIX AeliKkoyumos, 8 yacmu gpae-
MEHMO8 NO KPar — C 8blpANCEHHbIMU (POKYCAMU HeKpo3d
u npoaughepayueii cocyoos MUKpoOUUpKyIayuL, s181eHus 6a-
cKyauma; onpedensiomcs OUCKpemHno pacnpedenenHvie Ma-
Kpoghaeu ¢ MHO2OHUCACHHbIMU 2PAHYASPHbIMU KAIOUEHUS MU,
GFAP sxcnpeccuposan 6 peaKmugHbiX ACMPOUUMAax; 6 yu-
monaasme KpynHolx Kaemok onpedensromes HIUK (PAS) —
noaoxcumenvuole exaouenuss (peaxyus ¢ Hlugpg-ioodnoii
kucaomoil (IIIUK), periodic acid-Shiff (PAS)), maxace okpa-
wuearouuecs coramu cepebpa no Ipoxommy u darowue no-
AoxcumenvHyro peakuuro npu MI'X-uccaedosanuu ¢ anmu-
menamu k Toxoplasma. Mopgonoeuueckas kapmuua
¢ yuemom pezyrsmamos UI'X-uccaedoganus coomeemcem-
8yem 60CNAAUMENbHOMY NpoOyeccy npu mMoKCconAa3mose
(puc. 2).

B nocaeonepayuonnom nepuode y nayuenmiu 83am
anaruz Ha BUY. Buissarenvt anmumena k BUY (HIVI)
u aumueen p24. Ilo danHbIM UMMYHODAMMBL OMMEYANOCD
3Hauumoe cHuxcerue koautecmea CD4 -knemox — 235 kn/min
(maba. 1).

[locae noayyenus pezynsbmamog aHaiu308 nAyUeHmKa
NPU3HAAACH, YMO HAMEPEHHO YMAUAa UHMOPMAYUI0 0 MOM,
umo BUY-unguuyuposana. BUY-unpexuyus 6vina enepgoie
evis6nena 6 2019 e. 6o apems emopoil bepemennocmu. Ilayu-
eHMKa 6CMana Ha yuem K UHQEKYUOHUCIY NO MeCMY JcU-
menbcmea, Ha4aia NPUHUMAms GHMUPEMPOBUPYCHYIO mepa-
nuro. B cenmsiope 2019 e. npousourro podopaspeuierue nymem
Kecapesa ceueHus, nocie podos NAYUeHMKa Camocmosamens-
HO npekpamuaa npuem npenapamos. B nocieonue 2 2ooa
nayueHmKa ommeuaem CHUdMNCeHUe Maccol meaa Ha 5 ke, ne-
puoduuecKu 803HuKaem KaHouoo3 pomoeiomxu.

C duaenozom « BUT-ungpexuyus, cmadus cunopoma npu-
obpemennoeo ummynodeuuyuma (CIIHJ) I1b, eucmonoeu-
yecKu noomeepicoeHHblil yepebpanbHblil MOKCONAA3MO3»
nayueumka nepegedeHa 6 UHMEKUUOHHBLI 20CNUMANb
014 danvHeluell mepanuu.

JnarHocTuyeckast CI0XKHOCTb 3TOTO CITydasti COCTOUT
B TOM, UTO MallMeHTKa ucxoaHo yrawia (pakt BUY-undu-
LIMPOBAHUSI U SIBIISIACH COLMAIBHO OJIATOTOJNYYHOM,
HE CJIOXWJIOCH BITEYATIEHUSI O BO3MOXHOM OIIOPTYHU-
CTUYeCKOM TopaxeHuu. Kpome toro, o gaHasiMm MPT
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Tabnuua 1. Pe3yJ'|bTaTbI ncenenoBaHnAa UMMYHOIOMMYECKOoro CTatyca nauneHTn b.

Table 1. Results of examination of immunologic status of female patient B.

IToka3zarenn Pesynsrar Peg’{i?{i?{;':"e
CD3*CD45"-T-nmumdouutsl, %
CD3"CD45" T lymphocytes, % 85(>) 55-80
CD3*CD45"-T-muMboLnTHI,
KJIETOK /MKJI 1591.01 800,00—
CD3*CD45* T lymphocytes, 2 2200,00
cells/pL
CD3"CD4*-T-xennepsi, %
CD3*CD4" T helpers, % 13() 31-51
CD3*CD4*-T-xenmepsl,
KJIETOK / MKJT 235 (<) 600—1600
CD3*CD4" T helpers, cells/uL.
CD3*CD8*-1muToTOKCUIEeCKIE
JUMGOLUTEL, %
CD3*CD8* cytotoxic lymphocytes, 72() 12-30
cells/pL
CD3*CDS8*-muToToKCHIeCKIe
JIMMOLUTHI, KIETOK /MK 1346 (>) 190—650

CD3*CD8* cytotoxic lymphocytes,
cells/pL

Oonpeaesayics eAUHUYHBIN oYar, MpakKTUYeCKu paBHO-
MEPHO HaKaruIMBAIOIIMI TTapaMarHeTUK, TOTAa Kak Mpu
LepeOpaJTbHOM TOKCOIIIa3Mo3¢e 0ojiee XapaKTepHO MHO-
rooyaroBoe IopaxkeHue ¢ KOJbLEBUIHBIM HaKOIIJIeHUEM
rmapamMarHeTHKa.

AHaJIM3UPys 3TOT ClIy4ail, CIeAYyeT OTMETUTh, 4TO
MEPBUYHO He BITOJTHE BEPHBIM 0Ka3aJ0Ch UCTOJIKOBaHME
nMelonieiicsd y maiyeHTKN TMM@OITIeHUH — KaK ITOCIIeICT-
BUSI TIepeHECEHHO KOPOHABUPYCHOI MH(pEKIINH, a He KaK
MpHU3HaKa BO3MOXHOTO MMMYHOIE(MUILIMTHOTO COCTOSTHHUSI.
C y4eTOM CTaOMJIILHOTO COCTOSTHUS MTALIMEHTKM TTPaBUJTb-
Hee ObUTO HoXaaThesd aHann3a Ha BUY-undekumio rrepen
pellleHreM Borpoca 00 orepaTUBHOM JICUSHUM.

KIIMHWUYECKWIA CNYYAW 2

Iauyuenmra Y., 60 aem, 05.09.2022 6vina docmaénena
6pueadoil cKopoil nOMOWLU 6 PecUOHANbHbLI COCYOUCbLI
yeHmp ¢ nodospenuem Ha urncysvm. Co c106 poOCmEeHHUK08,
Y nayueHmKu ympom nos8uaUch pevegole Hapyuienus. Panee,
6 aseycme 2022 e., ommeuancsi NOOOOHbLI INU300 HAPYUIeHULL
peuu, peepeccuposasuiuii 6 meuerue cymok. B 2008 e. 6vin
ycmaHoenen OUazHo3 paka weliku Mamku, nposedeHa nyue-
6as mepanus. Ilayuenmia nabawdanace y oHKoA02a C edce-
200HbIM KoHmpoaem. Hanuuue dpyeux xponuueckux 3abone-
BQHUII NAYUeHmKa U conposoxcoarouue ee poOCMEeHHUKU
ompuyanu.

Ha momenm ocmompa nayueHmka Haxoouaacs 6 siCHOM
CO3HAHUU, NPU OYEHKe He8POA0UHECKO20 CAamyca ommeua-
AUCL MOABKO INeMeHmbL CeHCOpHOU agazuu. B rabopamophbix
anaauzax obpawanro Ha cebs erumarue nosviuernue COD
00 64 Mm/u.
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Puc. 2. Mopgponoauyeckas kKapmuHa usmeHeHuli 8 MKaHU 20/108H020 M032a nayueHmKu b.: @ — okpacka 2zeMamoKcuuHoM u 303uHoM, x620; 6 — LMK (PAS) — peakyus,
x620; 8 — umnpezHayus no [pokommy, x1200; 2 — uMMyHo2uCMoXUMUYecKas peakyus ¢ aHmumenamu K Toxoplasma, x1200. Onpedenstomcs Makpogazu, 8 yumonaasme
KOMOpbIX pacnosiodiceHs! npocmelitiue MUKpoOp2aHU3MbI, 06HapyXcusaeMsle NpU OKPACKe 2eMAMOKCUIUHOM U 303UHOM 8 8ude 6a30¢husbHbIX BKK0YeHUL (a), nooxumens-
Ho okpawusaemsie npu LMK (PAS) — peakyuu (6), umMnpezHayuu consmu cepebpa no [pokommy (8) u daroujue NONOHCUMESTbHYI0 PEaKYUI0 NPU UMMYHO2UCMOXUMUYECKOM
uccnedosaHuu ¢ amumenamu K Toxoplasma (2). LUNK — LLlugheh-GodHas kucnoma; A — npoceem cocyda ¢ s8/ieHUsIMU 8acKyauma; (1) — MUKPOOP2aHU3Mbl 8 yumonsiasme
MaKpOpaz08 nNpu pasIu4HoOM OKPAWUBAHUU

Fig. 2. Morphological picture of changes in the brain tissue of female patient B.: a — hematoxylin and eosin staining, x620; 6 — PAS reaction, x620; 8 — Grocott stain, x1200;
2 — immunohistochemical reaction with antibodies against Toxoplasma, x1200. Macrophages are observed with protozoa in cytoplasm visible after hematoxylin and eosin
staining as basophilic inclusions (a), positively stained in PAS reaction (6), in Grocott methenamine silver staining (8) and demonstrating positive reaction in immunohistochemical
examination with antibodies against Toxoplasma (2). PAS - periodic acid-Schiff; A - vessel lumen with vasculitis signs; (1) — microorganisms in macrophages’ cytoplasm after
different types of staining
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Puc. 3. Mynemucnupaneras komnelomepHas momozpagus (MCKT) u MazHUumHo-
pe3oHaHcHas momozpacgus (MPT) 2onosHoz0 Mo3za nayueHmku Y.: a — MCKT ¢ Ha-
KonJieHUeM KOHmMpacmHxozo sewiecmaa; 6 — MPT: T2-g38eweHHoe u30bpaiceHue;
8, 2 — MPT: T1-838eweHHble U306padiceHus ¢ NapaMazHemuKoM

Fig. 3. Multislice spiral computed tomography (MSCT) and magnetic resonance
tomography (MRI) of the brain of female patient U.: a — MSCT: contrast agent
accumulation; 6 — MRI: T2-weighted image; 8, 2 — MRI: T1-weighted images with
paramagnetic

Ilo danuoim MCKT u MPT eonoenoeo mo3ea: kapmura
00BeMHO020 00PA308aHUSA 8 1€60LL MeMEHHOU 004e C BbIPaCeH -
HbIM NepUpoOKaIbHbIM OMEKOM, KOAbUeBUOHO HAKANAUBA-
Houjec0 KOHMpAcMHoe 8elecmao U napamasHemux (puc. 3).

Boinoanen cockob u3 yepsuKanbHo2o Kanasa: ampogu-
YecKuUil mun Mazka, nPoaupepays JHceae3ucmozo NUmenus.

B cea3u ¢ hodo3peHuem Ha onyxonb 20108H020 M032a
(Memacma3s?) nayuenmka 20mosuUAaAcs Kk ONepamueHomy
AeyeHuro. B pamkax nodeomogku Kk onepayuu nayueHmka
coznanace, ymo BUY-unguyuposana: ¢ aseycme 2022 e.
045 n0020MOBKU K NAAHOBOMY ONEPAMUBHOMY NeUEHUID
(Kakomy umeHHo, He ymouHuaa) anarus Ha BUY deancooi
0Ka3ancs NOAONCUMENbHbIM,; K UHDEeKYUOHUCMY He 00pa-
wanace.

Y nayuenmku 63am ananuz na BHY-ungexyuio: evisi6-
nenvt aumumena k¥ BUY (HIV1) u anmueen p24. B cessu
¢ N0003peHUeM Ha MOKCONAA3MO3 20A08HO20 M032d NpPoGe-
denvt III[P-uccaedosanue u UPA. Pesyromamot I11[P-uc-
cnaedosanus kposu: IHK Toxoplasma gondii ne obnapycena;
aumumena IgM k mokconnaszme — pezyabmam ompuyamens-
Hotil; aumumena IgG k moxconaazme — 35,52 ME/ma (pe-
gepencruie snavenus: <25,00).

[llayuenmka ocmompena 8pa“oM-uH@eKyUuOHUCHOM
u ¢ duaenozom «BUH-ungexuyus, cmaous CIIUI IVb, mok-

Russian Journal of Neurosurgery

CONAA3MO3 20/108HO20 MO32a» NepegedeHa 8 UHMeKUUOHHbLI
eocnumans 045 0anvHeluezo 1eHeHus.

CJI0XHOCTh TAaHHOTO KIMHUYIECKOTO CJIydasi COCTOUT
B TOM, YTO MCXOIHO IIpX 00CIIeI0OBAaHNN COIIMAILHO OJIa-
TOITOJIYYHOM MAIIMEHTKH MOXMJIOTO BO3pacTa He BOZHUKIIO
MPeINoNoXeHNs 0 Bo3aMoxxHocT BUY-uHdekmm u or-
nopryHuctuueckoro nmopaxenust LIHC. Kpome Toro, Ha-
JINYMe B aHAMHe3¢ paKa KN MaTKX (COCTOSTHUE TTOCIIE
JIy4eBOM Teparmn), HECMOTPsI Ha JaBHOCTh 3a00JIeBaHUS
(2008 1), HAcTOpaKMBAJIO B IUIAHE METACTATUIECKOTO IT0-
paxkeHMs.

DTOT cIyJaii MoKa3bIBaeT, YTO JaKe Y BO3PACTHBIX I1a-
LIMEHTOB HEOOXOIMMO 00Jiee TIIATEIbHO BBISICHSITH MH-
dopmanmio o BUY-craryce, KOTOpBIif OHU UCXOAHO MOTYT
CKPBIBATb.

KIMHWUYECKWIA CNYYAW 3

Hlauuenm JI., 69 nem, 17.04.2023 611 docmagnen 6 pe-
2UOHANBHBLI COCYOUCMbLIL YeHMD ¢ NO003PeHUeM Ha UHCYAbM.
Co cnogé epaua bpueadsl cKopoil NOMOUU, HECKOAbKO YAC08
Hazao nayuenm cman Hea0eK8amHsiM, 0e30pUeHMUPOBAH-
Hoim. B kabuneme MCKT 'y nayuenma npousouten eenepanu-
308aHHbLil cydopodchblil npucmyn. Tlocae kynuposanus npu-
Cmyna nayueHm HAxoouacs 8 COCMOSAHUU 02AyuleHus, Obia
0e30pueHmupo8an, HabaAaUCh InemMeHMbl CeHCOMOMOPHOIL
agaszuu.

Buinoanena MCKT eonoseroeo moszea, noxazasuias 00s-
eMHOe 00pazoearue 8 1e6oil UCOYHOI 0oe ¢ nepughoKanrbHbIM
omekom (memacmas?). Ilo dannoim MPT ¢ napamaenemu-
KOM: KapmuHa 006eMH020 00pa308anus 6 1e60ii GUCOYHOLL
doane; 6 pexcume DWI — oepanuuerue ougpghysuu: cmpyxmyp-
Ho coomeemcmeayem abcuyeccy (puc. 4).

B rabopamopubix ananuzax ommeuenst nogviutenue COD
0o 25 mm/4, ypogenv C-peakmuernoeo beaxa — 11,80 me/a,
aetikouyumog — 14,12 x 10°/a.

Buicmasaen duaenos abcyecca ne8oil 8ucouHoli 0oau
€ HOKA3AaHUAMU K CPOYHOIL onepayuu. B xode onepayuu onpe-
deneH y4acmok U3MeHeHH020 Geuecmea 20108H020 M032d
¢ NPpU3HaKamu abcueouposaHusl.

Jannble eucmonoeureckoeo 3akaouenus: Mopgoaoeuye-
cKas KapmuHa HecneyuguuHa, 603MOICHA NpU SHYedarume
¢ ghopmupogaruem abcyecca 20108H020 M032d, 0OHAKO HeAb-
351 00CIMOBEPHO UCKAIHUMb MOKCONAA3MO3; 015 OKOHYAMeNb-
Hoeo duaenoza mpedoyemcs HI'X-uccaedosanue.

Pesyromamor UTX-uccaedosarnusi: enuanvHole Kiemxu
axcnpeccupyrom GFAP, S-100; onpedeasemcs obuaue maxpo-
gaeos, sxcnpeccupyrowux CD6S; 6 yumonnazme KpynHolx
Kkaemok onpedeasitomes HIUK (PAS) — noaoxcumenvHoie
BKNI0YEHUs, MAKdice OKpaulusarnuuecs coramu cepedpa
no Ipokommy u dawuue ROAOHCUMENbHYIO DeaAKUUID
npu UI'X-uccaedosanuu c anmumenamu k Toxoplasma. Bot-
s6/1eHHble U3MeHeHUs XapaKmepHsl 045 MOKCONAA3MO03d
(puc. 5).

Tlocae eucmonoeuueckoeo u UI'X-uccaedosanuii nayu-
enmy ebinoater anaiu3 Ha BUY-unpexyuro. Iloayuen om-
puyamenvuolii pesysrbmam no aumumenam kK BUY (HIV1/2)
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Puc. 4. MynbmucnupansHas komnsiomepHas momozpagus (MCKT) u MazHumHo-pe3oHaHcHas momozpagpusi (MPT) 2ono8Ho20 Mo3za nayuenmku [.: a — MCKT c Hakonne-
HueM KOHmpacmHo20 sewecmea; 6 — MPT: T2-e3geweHHoe u3obpaxcerue; 8 — MPT g pexxume DWI; 2 — MPT: T1-g38ewieHHoe u3obpadceHue ¢ napamazHemuKom

Fig. 4. Multislice spiral computed tomography (MSCT) and magnetic resonance tomography (MRI) of the brain of female patient D.: a — MSCT: contrast agent accumulation;
6 — MRI: T2-weighted image; 8 — MRI: DWI mode; 2 — MRI: T1-weighted images with paramagnetic

u anmueery p24. B cesa3u ¢ Haruvuem 2ucmonoeuecku noo-
meepiicieHH020 MOKCONAA3M03a (MOKCONAA3MO3H020 adcyec-
ca) nayueHm nepesederH 6 UHPDEKUUOHHbLI 20CNUMANL
0214 danbHeliuezo ne4eHusl.

CJIOXXHOCTh JAHHOTO KJIMHUYECKOTO CITydast COCTOUT
B TOM, YTO TOKCOITLJIa3MO3 TOJIOBHOTO MO3I'a BBISIBJICH Y T10-
Xuoro MmyxkdHbl 6e3 BUY-undexunm. C yaeToM Ham-
YUsI JIEMKOLMTO3a, TToBbIIeHHBIX COD, ypoBHsT C-peak-
TUBHOTO OeJIKa ¥ HeMpOBU3YaIN3aIlIMOHHON KapTUHBI OBLT
3aIT0I03peH abcIiece, HO O €70 TOKCOIIa3MO3HOM XapakK-
Tepe MPEIIoIoXeHUST He BOSHUKIIO.

TakuMm ob6pazom, o011asI TAaKTUKA ObLIa BeIOpaHa Bep-
HO — a0cIiecc TpeboBaI XUpyprudeckoro jedeHus. OmHa-
KO BaXKHO OTMETHUTD, YTO O€3 CIIEIINATLHOTO OKPAITNBAHUS
Ha npocreimux 1 UT'X-ucciegoBanust 3THOJIOTUST abC-
1ecca Morjia OBITh HE OIpeneicHa W MAllMeHT He TOJIy-
YT OBI CITeM(PUISCKYIO TEPaAITIO TOKCOIIIa3M03a.

OBCYXIEHUE

B Hacrosiiiee BpeMst OTMEUAETCs pOCT YMCIia MalMeHTOB
¢ LiepedpanibHbIM TOKCOILIa3MO30M, KOTOPBIIA SIBIISIETCS Ca-
MO YacToit onmoptyHucTndeckoi nagekuueii IHC.

HecmoTpst Ha noBblillIeHUE 3a001€BAEMOCTU 1 BbISIB-
JISIEMOCTH, LIepeOpaibHblii TOKCOIJIa3MO3 B ITPAKTUKE HEM-
poxupypra BCTpeUaeTcsl 3HAUUTEJIbHO PexXe, YeM OIMyXOJu
TOJJOBHOT'O MO3ra y B3pOcC/biX nauueHToB. [Toatomy Kiu-
HULIMCTBI HE BCETla HACTPOEHbBI KaXK bl caydail 310Kade-
CTBEHHO OIyXOJIU WUIM MeTacTa3a auddepeHInpoBaTh
C COUTapHO (OPMOIA 1IepedpaTbHOTO TOKCOITIa3MO3a.

besycnoBHo, B ciyyasix uszBectHoro BUY-nonoxu-
TEJIbHOrO CcTaTryca IMalMeHTa BO3HUKAIOT TMOJ03PEHUS
0 BO3MOKHOCTH ONIIOPTYHHUCTHYeCKOTO TTopaxkeHus LIHC.
B Takux cuTyalusx Ha3HayaloT JOMOJHUTEIbHbIE METObI
obcenoBaHus, B IiepByio ouepenb MDA i onpeneneHus
aHTurel K Tokcoruiasme u [ P-uccienoBaHue Ha BbISIB-
nenane JHK mapasura. OmHako clieayeT OTMETUTD,
yTO Ha (hOHE UMMYHOCYIIPECCUM 3HAYUTETbHO CHIKEHA

BBIPAOOTKA aHTUTEI, B TOM YHCIIE K TOKCOIUIa3Me, IT03TO-
My pe3yabTaTel MDA MOTYT OBITh OTpUIIATEIBHBIMU — CE-
pPOHETraTUBHOCTD gocturaeT 15 % ciyuaes [9, 11]. Uysct-
putenbHOCTH [P x BeIstBIeHUI0 JIHK Toxoplasma gondii
Kouebietcst B peaenax 35—83 % [6, 8, 12]. Tak, B npen-
CTaBJICHHOM HaMM KJIMHHYECKOM CiIydyae 2 OTMEUYajoch
MOBBIIIIEHHOE KOMMUecTBO IgG K ToKCcoILIa3Me 1Mo JaHHBIM
MDA u B TO ke BpeMsI — OTpHUIIATEIbHBIC PE3yJIBTATHI
TP na nannume JHK mapasura.

TokcoImtazmMo3 TOJI0OBHOTO MO3Ta C IIO3UIINH ITATOMOP-
domorun SIBISIETCS TOKCOIUIA3MO3HBIM SHIIC(hATIUTOM.
B cBs3m ¢ aTHIM, TI0 JAHHBIM psiIa UCCIIeI0BaTeNei, Iepe-
OpaJIbHBII TOKCOILIa3MO3 COITPOBOXIACTCS JIMXOPAIKOM —
B 35—100 % cayuaes [3, 5,7, 9]. B npeacraBieHHbIX HAMK
KIMHUYECKUX CIIy9asX HU y OTHOTO M3 3 IallMeHTOB
He HaOJIOmaIoCh JIUXOPAIKN Ha MOMEHT MOCTYIUICHMS
i HakaHyHe. OmHako y 2 n3 3 ManMeHTOB UMEJINCh Jla-
OopaTopHBIC TTPU3HAKA BOCIIAJICHUSI B BUIE JICHKOIINTO3a,
nosbeieHnst COD u ypoBHs C-peakKTUBHOTO OeJiKa.

TUIYHBIHM TAIeHT ¢ IiepeOpaTbHBIM TOKCOILIA3MO-
30M UMeeT aHamMHe3 BUY-uHdekunn Ha MpOTSKEHUN
10 u Goitee JIeT M HEe TMIPUHUMAET aHTUPETPOBUPYCHYIO
Tepanuio. [1o jaHHBIM psia MyoaIMKaLuii, epeOopaTbHbIN
TOKCOILJIa3M03 Haubosiee yacto Bcrpevaetcs y BUY-uH-
(GULMPOBAaHHBIX TAlIMeHTOB B Bo3pacte 30—40 net [7-9,
14]. OgHako, KaK MOKa3bIBAIOT HAOIIONEHNS, B TOM Y-
cJie TIpeICTaBJICHHbBIC HAMY KIIMHUYECKHE CIIydar, MOTYT
OBITh 3HAYNTEJIPHBIC OTKJIIOHECHHSI OT TAKOTO «yCPEeIHEH-
Horo namureHTa». Oco0ble TMarHOCTHIECKUE CIOXKHOCTHU
BO3HHMKAIOT NP OOCJIEMOBAHNY ITOXWJIBIX MAaIlMEHTOB
¢ Hem3BecTHEIM BY-cTaTtycoM, Korma ONMmoOpTYHUCTH -
yeckoe mopaxenue ITHC mMoxkeT He paccMaTpUBaThCS
B psny nuddepeHINaIbHBIX THarH030B. Tak, B ONMCaH-
HOM KJIMHUYECKOM CJIyJae 2 3aII0I03pUTh TOKCOILIa3MO3
TOJIOBHOTO MO3Ta OBUIO CJIOXXHO KaK B CBSI3U C TTOKUJIBIM
BO3pacTOM ITaIlMeHTKHU, TAK 1 M3-3a HAJIMIMST OHKOJIOTH -
YeCKOro aHaMHe3a, YTO M3HAYaIbHO MPeapacIiojaraio
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Puc. 5. Mopgonoaudeckas kapmuHa usMeHeHul 8 MKAHU 20/108H020 M0320 NAYUEHMKU [].: @ — 0KPACKa 2eMAMOKCUNUHOM U 303uHoM, x1200; 6 — LUK (PAS) — peakyus,
x1200; 8 — umnpezHayus no [pokommy, x600; 2 — uMMyHo2UCMOXUMUYeCKas peakyus ¢ amumenamu K Toxoplasma, x600. B okpysceHuu ouyazoe Hekpo3a, cpedu 2uu
onpedensomcs Makpogazu, 8 yuMonaa3Me KOMoPsIX PACNO/IoXeHs! npocmeliliue MUKPOOP2AHU3MbI, 06HAPYXCUBAEMble NPU OKPACKe 2eMAMOKCUUHOM U 303UHOM
8 sude 6a3zogunbHbIX 8KM0YeHU( (a), nooxumensHo okpawusaemsie npu LMK (PAS) — peakyuu (6), umnpezrayuu consmu cepetpa no [pokommy (8) u datowjue nono-
HUMeNbHYI0 PeaKyuio Npu UMMYHo2UCMOXUMUYecKoM ucciedosaHuu ¢ aHmumenamu k Toxoplasma (2). (1) — Mukpoopaaru3mel 8 yumonsiazme Makpoghazoe npu pas-
JIUYHBIX OKPACKAX

Fig. 5. Morphological picture of changes in the brain tissue of female patient D.: a — hematoxylin and eosin staining, x1200; 6 — PAS reaction, x1200; e — Grocott stain, x600;
2 — immunohistochemical reaction with antibodies against Toxoplasma, x600. Around necrotic foci, among glia, macrophages are observed with protozoa in cytoplasm visible
after hematoxylin and eosin staining as basophilic inclusions (a), positively stained in PAS reaction (6), in Grocott methenamine silver staining (8), and demonstrating positive
reaction in immunohistochemical examination with antibodies against Toxoplasma (2). PAS — Periodic acid-Schiff; (1) — microorganisms in macrophages’ cytoplasm after
different types of staining
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K IIPMOPUTETHOMY PAaCCMOTPEHUIO METACTATUIECKOTO T10-
paXkeHMSI.

Ciryyau 11epe0paIbHOrO TOKCOIIa3M03a Y ITallieHTOB
6e3 BUY-undekumm oyeHb peaku. B nureparype takue
cIyJau HanOoJIee YacTO OMUCHIBAIOT Y ITAIIMEHTOB, IOy~
YaIIUX UMMYHOCYIIPECCUBHYIO TePaITHIO, XUMHOTEpa-
muo [5]. B kauHuMdeckoMm caydae 3 manueHT 68 jer
He 661 MHPUUMpoBaH BUY u He moiy4aa MMMYHOCY-
IIPECCUBHYIO TEPAIIMIO WM XMMHUOTEepaInoo. 3amomno3-
PUTH TOKCOIUTA3MO3HBIN abcIiecc 10 onepaiy PaKTH-
YeCKM HE TPEACTaBISIIOCh BO3MOXHBIM. TOJIBKO
HACTOPOXEHHOCTh TaTOMOP(OJIOTOB ITOMOTJIA BEICTABUTD
BepHBINM nuarHo3. OmMHAKO CIydail ocTaeTcs He BIIOJIHE
SICHBIM C TOYKH 3pEHUS MPUUMHBI TOKCOILIa3MO03a Y 110~
KWJIOTO MmarteHTa. Bo3aMoxxHOo, mMesicsl mpruoOpeTeHHBI
MMMYHOAEC(ULINT, HO B YCIIOBHSIX HEHPOXUPYPTUIECKOTO
OTHEJICHUS HE YCTIEIN U3YIUTh eT0 MMMYHOTpaMMYy, TaK
KaK TMalueHT nocje nojydyeHus pesyabratoB UI'X-uc-
clIe0BaHUS OBLI ITepeBeicH B MH(MEKIIMOHHBIN CTaIlO-
Hap VIS JaTbHEHIIeTo JICUeHNUSI.

I1o naHHBIM psiza aBTOPOB, MOTPEOHOCTH B OMONCUU
WM yIaJleHWM ovara JJisi JMarHOCTUKU LiepedpaibHOTO
TOKcoI1a3Mo3a gocturaeT 10—15 % — kak mpaBuJio, cpe-
N CEpOHETaTUBHBIX ciydaeB [5, 9, 13]. OgHako Takoit
ITOIXOI, KOTIa XUPYPIrUIeCcKOMY BMEIIaTeIbCTBY ITOABEP-
raeTcs MaluKUeHT, Y KOTOPOTO A0 OIepalu He MPEearoia-
rajyioch onmopTyHucTHIecKoro rmopaxenus LIHC, Heorr-
TUMaJicH. Benb B Takoil CHTyallMd THCTOJIOTHYECKOE
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HPOHMI{aI-OLLI,Me AWaMeTpaJibHble PaHEeHUA
Yepena CTpesion
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MpoHWKaloLLMe apbaneTHble paHeHUs BCTPEYaloTCA HeYacTo, OHAKO NALMEHTbI C TaKUMM PaHEHWSIMM, KaK MpaBuMiIo, OTHOCATCA K Hanbonee
TSKENOMN KaTeropum, C BbICOKMM YPOBHEM NETaNlbHOCTV CPeiM MOCTPpaAaBLLMX. TaKue paHeHs OTAIMYaloTCS CIIOMHBIM XapaKTepoM NoBpexe-
HUIA CO 3HAUUTENbHBIM Pa3pYLLEHMEM BELLLECTBA MO3ra CTPE/ION, YacTbIM NOBPEXAeHMeM BO3AyXOHOCHbIX NasyX. MofHOro KoHceHeyca no TaK-
TUKe NleYeHns Tak1X NaLMeHTOB B HACTOSALLIEe BpeMs He CyLLLeCTBYeT. B cTaTbe NpeacTaBieHbl 2 cilyyas fiedeHns NocTpafaBLUmMX C NPOHMKal0-
LM paHeHWeM Yepena CTpesoil.

KnioueBble cnoBa: MpoHUKaloLLee paHeHwe Yepena, apbaneTHoe paHeHwWe, OTKPbITas NacTKa OCHOBaHWS Yepena, 3HA0CKOMMYecKas nnactm-
Ka, PeAKMIM KIMHUYECKMIA ClyYa
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Penetrating diametrical wounds of the head by an arrow
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Penetrating crosshow head wounds are rare. However, such patients commonly belong to the most severe category of injured persons, with
a high mortality rate among these ones. Such wounds are characterized by complex damage patterns with significant destruction of brain matter
by an arrow as well as frequent damages of paranasal sinuses. Currently, there is no complete consensus about treatment of such patients.
Two clinical cases of patients with head penetrating wounds because of an arrow are presented in this article.
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BBEEHWE TeJIbHOE pa3pylleHUE BElIeCTBA MO3ra CTPeIoi, 4acToe

[IporuKaroIiee apdaleTHOEe paHEeHNE Yepelia — pel- MOBPEXIeHNE BO3MYXOHOCHBIX ITa3yX. Heodxommmo oTme-
KO€ SIBJICHHE, OJHAKO MAllMEHTHI, TTOJIyYUBIITE TAKOE pa- THUTh, YTO B HACTOSIIEE BpeMsI HE CYIIECTBYET ITOJTHOTO
HEeHMe, KaK IIPaBUJIO, OTHOCATCS K HambOoJiee TSKeJIoi  KOHCEHCYyca IO TAKTUKE JICUCHUS TaKUX ITalleHTOB.
KaTerOpHM C BBICOKOM JIETATbHOCTBIO Cpeay IOCTPamaB- Mp&I TipeacTaBiIsieM 2 caydast JICUeHHS ITOCTPagaBIINX
muXx. OCOOEHHOCTRIO TaKUX paHECHUM SIBJISIETCS 3HAYM- € IMIPOHMKAIONIINM paHECHHEM Yeperra CTPEIO.
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KIIMHWUYECKWIA CNYYAW 1

Hauuenm H., 40 nem, nocmynua ¢ ITopodckyio 60abHu-
uy Ne 1l um. H.U. Ilupoeosa (Cesacmonons) uepes 6 u nocae
panerusi. Obcmosimenscmea paHeHus Heu3ecmHbl.

Cocmosinue npu nocmynaeHuy cpeoneil msaxicecmis, 2emo-
dunamuka cmabunvhas, dvixatnue camocmosmenstoe. Oyen-
Ka Hegpoaoauueckoeo cmamyca: co3nanue sctoe (15 6annos
no wkane komsl 1nazeo), kpumuka K c60emy cOCMOAHUIO
CHUJICEHA, NAYUEHM CKPbleaem 00CmOosimeasbCmea noayHeHusl
mpaembl; yepenuvle Hepgbl — Oe3 NAMOA0UU; CYXONCUNbHBIE
pecpaexcol odicugeHbl — 6e3 pasHuLbl CMOPOH,; CAAOONOA0NCU-
menvHblll cumnmom Kepruea; nanviyenocogyro npooy bino-
Hslem ¢ 06eux cmopoH ¢ UHMeHUyUel.

JlokanvHbtit cmamyc: 6 npaeoii 8UCOYHOU obaracmu —
UHOPOOHOe meno (apbasemuas cmpeaa), evicmynawujee
u3 eonoevl Ha 12 cm; kposomeuenus uz paust Hem (puc. 1).
Panenue crnenoe, Ha npomueonoaojiCHOU CMOPOHe KOJICHblE
HOKDPOBGbl He NOBPeINCOeHbL.

Ilo dannvim komnvromeproti momoepaguu (KT) eon06bi
(puc. 2): duamempanvroe parerue 6 100HO-8UCOUHOL 001a-
cmu UHOPOOHbIM MEAOM C MemMAaniu4ecKum HaKOHeUHUKOM

Puc. 1. layuesm H. npu nocmynnenuu. Cmpesia om ap6anema 8 npagol 8ucoyHol
obnacmu

Fig. 1. Patient N. at admission. Crossbow arrow in the right temporal region
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(cmpenoti duamempom 4,5 mm); 6xo0HOe panerue — é nPasoil
8UCO4HOU oOnacmu; @ obaacmu 6xo0a cmpenvl — KOCMHble
@paemenmol u HebOAbULUE YHACMKU KPOBOUNUSHUSL, 2A308ble
BKNIOUEHUs!;, HAKOHEYHUK CIpensl HaxXo0umcs 6 06aacmu gHy-
mpeHHell NAacCMUHKU 1eB0li 8UCOYHOI Kocmu (0auna meman-
AUYECK020 HaKOHeuHuKa — § cm, duamemp — 00 8,5 mm);
apmeghakmol 0m Memaniu4ecKkoeo UHOPOOHO20 mead; cme-
WeHUsl CPeOUHHbIX CIMPYKMYD Hem.

ITlocmpadasuemy npogedena onepayus — yoaseHue uHo-
PpooHo20 mena (cmpenvt). Cmpena obpezana y 6X00H020 0m-
eepcmusi. Ha 1-m smane evinonnena pesexyus npagoii 8Ucou-
HOU Kocmu 6 obaacmu éxoda cmpensi, 3amem — KOCMHAS
pe3eKuyus 6 1egoii sucouroi obaacmu. ObHapyjiceHo, ¥mo Ha-
KOHeuHUK cmpensl nogpedciaem meepoyio Mo3208yo 000404-
ky (TMO) u enHympeHHIOI0 NAGCMUHKY 8UCOYHOU KOCMU.
Cmpena yoanena no xody nosema. Ilposedena nepeuurnas
Xupypeuueckas oopabomka 6x00H020 U 8bIXOOH020 Omeep-
cmuil, yoaseHvl (hpaemeHmosl KOCMU U M032080l Oempum,
PAaHeBoll Kanaa npomeim guauosoeuteckum pacmeopom. Bei-
noanena eepmemuynas naacmuxka TMO nadxocmuuyeil.
AnudypansHo ¢ 06eux crmopor yCmaHosaeHbl RPUMOYHO-0M -
MOoUuHble NPOMbBIEHbBLE CLUCEMDL.

B nocaeonepayuonnom nepuode y nayuenma co3Hanue
scHoe. Ilo danuvim konmponvroti KT, npoeedennoil 6 1-e cym-
KU nocie onepayuu: Hebonsuiue KpoBOU3NUAHUS NO X00Y pa-
Hego2o Kanana; cmeweHus cpeOUHHbIX CMPYKmyp, omexka
Mmo3zea Hem (puc. 3).

Tlayuenmy npogoduau anmubuomuxomepanuio yepano-
cnopunamu 3-eo noxkosenus ¢ meyerue 10 oueil. Jpenasicu
Oblau yoanenst Ha 2-e cymku. Pe3yromamol anaiu3a cnuHHO-
M03208011 HCUOKOCIMU: 00HAPYIHCEHbL IPUMPOUUMbL, UUMO3
200 Kkn/MKA, yposeHb beaka He NOBblULEH.

Ilayuenm evinucan na 11-e cymxu 6 yoosaemeopumens-
Hom cocmosinuu. OuenKa Heapoao2UHecK020 CImamyca: yepen-
Hble Hepabl 6e3 namoaoeuu, nape3oé KOHeYHOCmell Hem, co-
XpaHsiemcsi CHUdCeHue KpUMUKU K c80emy COCMOSHUIO.

KJIMHWYECKOE HABJIIOAEHWNE 2
Ilauuenm I, 36 1em, nepeseden 6 HUH CITum. H.B. Cxau-
ghocosckoeo u3 dpy2020 mMeOUUUHCKO20 yupedcOeHUs Hepe3

Puc. 2. Komnetomepras momozpaghus nayueHma H. npu nocmynneHuu: a — opoOHManeHas NPOEKUUS: HAKOHeYHUK Cmpesibl Y 8HympeHHel naacmuHrKu s106Hol kocmu; 6 —

aKcuansLHas npoekyus; 8 — 3D-pexoHcmpyKkuus

Fig. 2. Computed tomography of patient N. at admission: a — frontal projection: arrowhead at the inner plate of the frontal bone; 6 — axial projection; 8 — 3D reconstruction
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Puc. 3. KomnslomepHas momozpagpus nayueHma H. nocsie onepayuu: Kpogousus-
HUSI N0 X0dy PaHe8020 KAHA/IA; CMeleHus CpedUHHbIX CMPYKMYp, 0meKa Mo32a Hem

Fig. 3. Computed tomography of patient N. after surgery: hemorrhages along the wound
canal; no midline brain shift: no brain edema

124 nocae cayuaiinoeo camopanenus cmpenoii u3 n00800H020
DPYHCHAL.

Cocmosinue npu nOCMynaeHUU msicenoe, ypoeeHs CO3HA-
HUsl — yMepeHHoe oenyuleHue. B Heeponoeuueckom cmamyce:
€8emo00s3Hb, YMepeHHO 8bipadiceHnbill cumnmom Kepruea.

JlokansHbiii cmamyc: u3 6Xx00H020 omeepcmusi 8 oonacmu
HudCHell earocmu Ha 15 cm ebicmoum memanauueckas cmpe-
Aa (eapnyn); 6 100HOI KOH8EKCUMANBbHOU 00aacmu nod Ko-
Jcell nanbnupyemcsi HAaKOHeUHUK CIpeabl; NPU3HAKO08 AUKBO-
peu Hem.

1lo danuvim KT eon06vl: duamempanvhoe panenue cmpe-
A0U; cmpena 6xo0um mexncoy 8emesamMu HUNCHell 4earocmu,
npoxodum uepe3 pomogyro NoA0CMb, pelemuamyro nasyxy,
ocHogaHnue uepena, 100Ky 00410, nep@opupyem A0OHYIO
Kocmb, 8 1e60il 100HOIL d01e — BHYMPUMO3208as 2eMAMOMA
obsemom 50 e’ (puc. 4).

Ilocmpadaswemy npogedeno xupypeuueckoe neveHue.
Boinoanena 6ugponmansHas mpenaHayus: HAKOHeUHUK 2ap-
nyHna nponuxaem uepe3 TMO 6 1 cm caeea om epxueeo ca-
eummansroeo cunyca. Ilocae eckpoimus TMO obnapycena

BHYMPUMO3208a51 2eMamoma Aeeoil N100Hol doau 0bseMoM
25 e’ (ucmounuk 2emamomovl — NOBPENCOCHHbLI CMpenoli
6eHo3HbLi cocyd). 1100 u3yanbHbiM KOHRMPOAEM U KOHMPOLeM
nOA0JCeHUs. 8 POMOBOLL NoAoCmU cmpeaa y0aieHa pempo-
epadno. Ha ocnosanuu yepena — degpexm TMO pasmepamu
1,5 x 1,5 cm. Boinoanena nocaedogamenvras naacmuxa ne-
peonell uepenHoii AMKU c860000HbIM AYMOMPAHCHAAHMAMOM
u3 wupokoii gacyuu bedpa, komopulil bvia urkcuposar 6uo-
aoeuveckum kaeem Durasil, HaOKOCMHUMHbIM A0CKYMOM.
lanee evinonnensv: mpancHasanvras SHOOCKONU4eCKas peau-
3Usl NOAOCMU HOCA, NAACMUKA OeheKma siueex peuem4amoil
kocmu. Ilposedena nepeuunas xupypeuveckas oobpabomxa
paubl A3bika. B onepayuonnoii ycmanoegaen nosicHuutblil ope-
Haxc.

B nocaeonepayuontnom nepuode y nocmpadaguieco co-
3HAHUe OblI0 ACHBIM, HAOAOAACA CAAO0 BbIPAICCHHDLI Me-
HUHeeanbHbl CUHOPOM, NPU3HAKO8 AUKEOpeu He 0biao.
Ilo dannvim koumpoavroi KT: omek ¢ eemoppacuueckum
NPORUMbIEAHUEM Ae80L A0OHOIL doau 52 cm’, omek 20106H020
MO032a, AamepanbHas OUCI0Kayus Ha 4 Mm.

Tlayuenmy nposoduru anmubaKxmepuaibHy0 mepanuio:
Mmeponem — 3 e/cym, sankomuyun — 1,5 e/cym. Yepes 3 cym
OMMeueHo Hapacmanue HelmpopUAbHORO YUMOo3a 8 CHUHHO-
MO03208011 HCUOKOCMU, HAYAMO UHMPAMEKAbHoe 86edeHue
anmubuomukog. Yepesz 12 cym nocae onepayuu 3apurcupo-
8aHo yeHemenue coznanus do conopa, npu KT eviseaensi
YyeeauueHue 30HbL UeMuU 6 1eoll 100HOIL done, Hapacmanue
AamMepanvHoll U aKcuatvHoll ducaokayuu (puc. 5).

Ilayuenmy evinoanena onepayus — 6ugponmansras de-
KomnpeccugHas mpenanayus yepena. Tlocmpadaeuiuii ckon-
yancs uepe3 1 mec nocae onepavyuu. Ilpuuunoii cmepmu s6u-
AUCH HOUHBLI MEHUHRUM,, BEHMPUKYAUM.

OBCYXOEHUE
OrHecTpesibHblE TIPOHUKAIOIINE YePETHO-MO3IOBbIE
paHEHUs TOCTATOYHO XOPOILIO M3YYEHBI U OMMUCAHBI

Puc. 4. KomnelomepHas momozpacgpus nayueHma I- npu nocmynneHuu: a — 30-pekoHcmpykyus: obpawaem Ha cebs BHUMAHUE MACCUBHBIL HAKOHEYHUK 2aPNyHA C «ghaaxc-
Kamu»; 6 — GKCuanbHas NPOeKyUs: 8HYMPUMO3208as 2eMamoma 8 sieoli 106Holi dosie; 8 — Ca2uMMALHAS NPOEKYUS

Fig. 4. Computed tomography of patient G. at admission: a — 3D reconstruction: the massive harpoon tip with anti-passage “flags” is noteworthy; 6 — axial projection: intracerebral

hematoma in the left frontal lobe; 8 — sagittal projection
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Puc. 5. KomnetomepHas momozpaghus nayuenma I. (akcuaneHas npoekyus): a —
yepe3 12 4 nocnie onepayuu; 6 — yepe3 12 cym nocse onepayuu: yeenuyeHue 30Hsbl
omeka-uwemuu segol 06Hol dou

Fig. 5. Computed tomography of patient G. (axial projection): a — 12 hours dfter the
surgery; 6 — 12 days after the surgery: increased area of edema and ischemia in the
left frontal lobe

B MEIMIIMHCKOM InTepaType. [IpoHrKalomme apoajieTHbIe
paHEHMS TOJOBBI BCTPEYAIOTCS PEIKO M MPEICTABIISIOT
mpo0JieMy M3-3a CIOXHOCTH XapaKTepa ITOBPEeXKICHUHA.
OCco0OeHHOCTBIO apOaIeTHBIX PaHEHUI SIBJIICTCS HaHece-
HHE TIOBPEXICHUI OOJIBIIIMM PAaHSIIAM IIPEAMETOM, TBH-
XYIIMMcs ¢ HeOOJbIIoM cKkopocThio [1—3]. B otnmune
OT OTHECTPEJIPHBIX PAaHEHMI, KOTIa THOPOIXHOE TEJIO JIN0O0
OTCYTCTBYET B ITOJIOCTH Yepelra (TP CKBO3HOM PaHCHNMN),
MO0 HEOOJIBIIION pa3Mep PAHSIIUX IIPEIMETOB He TpeOy-
€T XUPYPTUIECKOTO YIAJICHUS, TIPY apOaIeTHBIX PAaHECHMSIX
OOJIBIIION paHSIIMI CHApSL (CTpesia) OCTaeTCs B IOJIOCTH
yeperna. BeimyieHHas 13 COBpeMEHHOTO apOajieTa cTpea
Maccoil oKoJsio 25 r uMmeeT ckopocth oT 50 mo 120 m/c
u 3Hepruto 1o 190 Ix. [Tomo6HBIe apOaieThl CUUTAIOTCS
OpyXHueM U TpeOYIOT peructpanun. st cpaBHEHMST: TTJIST
U3 TmMcToieTa MakapoBa Maccoil 5 T MpU CKOPOCTHU
350 m/c numeet sHepruro 180 JIx. OmHako maxke MeHee
MOIITHBIE apOajieThl UMEIOT SHEPruio BeicTpena 1o 50 JIx,
YTO COCTABJISIET ITOYTH TPETh SHEPTUU 9 MM IIYJIM U TOCTa-
TOYHO UTSI MPUIMHEHUS TSDKEJTBIX MOBPEXKICHUI yeperia
1 TOJIOBHOTO MO3Ta [4]. DHeprus cTpesbl (TapITyHa), BbI-
IMyIIIEHHOM M3 MTHEBMATUYECKOTO TTOABOTHOTO PYKbsI, TaK-
Ke I0CTaTOYHO BBIcOKa. Kak mpaBmio, paHeHUs n3 apba-
JICTOB WUIM TIOABOIHBIX PYyXKeil IMOJIy4aloT ¢ OJM3KOTO
PaCCTOSTHUSI BCJICACTBUE HEOCTOPOXKHOTO OOpalleHUs
C OPYXKHMEM WJIN C CYUITUAAIBHOM 1IEJIbIO, M CTpejia MEeT
MaKCHUMAJIbHYIO CKOPOCTh 1 SHEPTHIO.

TsokecTh MOBPEXXISCHUI Yyeperia M Mo3Ta, IpUINHEH-
HBIX CTpEJION M3 apOayieTa, 3aBUCUT OT TaKuX (haKTOPOB,
KaK OUCTaHIINS BBICTPEIa, TOYKH BXOIa W BEIXO/IA, TPacK-
TOpHSI, MaTepraj 1 (popMa CTpesIbl 1 HAKOHEYHMKA. Y He-
KOTOPHIX MAIIMEHTOB CTPEJIa IIOBPEXXIaeT BO3AYXOHOCHBIC
ITOJIOCTH WUTM IIPOXOIUT Yepe3 MOJIOCTh PTa MiIr Hoca. Ta-
KM 00pa30M, KpaiftHe BasKHO OIIPEICINTD MOCIICI0BATE b~
HOCTh TUArHOCTUYECKUX MEPOMNPUITHI U OCHCTBUI X1-
pypra.

IIpoGnema apbaneTHBIX paHEHUH C y4€TOM OOJIbIION
MIPOTSKEHHOCTH PAaHEBOTO KaHaja, IMMOBPEXICHUS He-
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CKOJIbKHX 30H B OOJIBILIMHCTBE CYYaEB SIBISIETCS MEXIMC-
muIinHApHOM. OCHOBHBIC 1SN JICUSHUST ITOCTPAIaBIINX
C IMIPOHMKAIOIIMMHU apOaJIeTHBIMU PAaHEHUSIMUA — CTa0WIN-
3allMsl COCTOSIHMSI TTallMeHTa, 6e30MacHoe ynajleHUue MHO-
POIHOTO Tea (CTPeIIbl) U PO UIaKTHKA ITOTeHITUATBHBIX
OCJIOXKHEHHUH [5, 6]. DKCIIepMMeHTAIbHBIE NUCCIIEA0BAHUS
0aJTMCTUKM paHEeHU cTpeaMu, TpoBeaeHHbIe B. Karger
Y COaBT. [7], mokaszajiu, 4TO MEeXaHNU3M IIPOHUKHOBEHUS
CTpEJIbl OTJIMYAETCS OT OTHECTPEILHOTO PAHEHUS HATMY -
€M OCTPOM1 pexyllei KpOMKA HaKOHEUHHUKA Y HEOOIbIION
CKOPOCTbIO IBMKEHUS CTpesbl. B OONBIIMHCTBE CllydyaeB
30Ha MOBPEXIEHUSI OTPaHUUYMBAETCS HEMOCPENCTBEHHO
MpWIeXKalllMMU K HAKOHEYHUKY TKaHsSIMU. JIpeBKO CTpesibl
BBITTOJTHSIET TAMITOHUPYIOITYIO (DPYHKIIMIO, U KPOBOTCUCHMS
M3 paHbl, KaK MpaBuiio, He ObIBaeT. TakuM oOpa3oM, He-
00X0IMMO NPENOTBPATUTh BO3MOXKHOCTh CMEILIEHUS CTpe-
JIbl ¥ TOCTIMTAJIM3MPOBATh MOCTPAJABIIETO B CIIELIMATU3U-
POBaHHBIN MHOTONIPOMIUIBHBIN CTaIlOHAp. Y MallMeHTa
B KJIMHUYECKOM HabJoAeHUU 1, HECMOTps Ha auame-
TpajbHbI XapakTep, MOBPEXAEHUE ObLIO HEOOJbIIUM
U HE MPUBEJIO K HEBPOJIOTUYECKMM PAaCCTPOMCTBAM. Y Ta-
IIMEHTA B KITMHUYECKOM HAOIIONEHNH 2 TapIIyH ITOBPE I
BEHO3HbII COCY/, UTO MPUBEIO K 00pa30BaHUIO BHYTPHY-
MO3TrOBOI FeMaTOMBbI U B TTOCIENYIOLIEM — K OTEKY JJOOHOM
TOJI.

KpaiiHe BaxXHO OLIEHUTb U OOECTIEUUTh ITPOXOAUMOCTD
NIbIXaTeJIbHbIX MyTel, 0COOEHHO MpPHY MPOHUKAIOIIMX pa-
HEHUSX, TPOXOASIIMX Yepe3 POTOBYIO MOJ0CTh. HekoTo-
pble aBTOPbl PEKOMEHIYIOT 00pe3aTh CTPEIy B POTOBOM
MOJIOCTH, YTOOBI M30€XaTh TPYAHOCTEN MPU MHTYOALUMU
Y YMEHBILIUTD JJIMHY CTPEJibl PU aHTEPOTPaTHOM yaalie-
HUHU JJTISI YMEHBIICHUS pUCKa MH(GUITNPOBAHNS.

B Metoauke npoBeaeHus onepaluuyd UMEIOTCS OIpe-
nejeHHble oTanyus. [Ipu OorHecTpeNbHbIX paHEHUSIX,
Kak MpaBuUJIo, HEOOXOAUMO MPOBOIUTD TILIATEIbHYIO X1~
PYPIMUECKYIO 00pabOTKY BXOAHOIO U BLIXOAHOTO OTBEPCTHUIA,
re MMEIOTCS TTOBPEXIeHHAss MO3roBasl TKaHb U KOCTHBIE
OTJIOMKM, a YAaJICHUE UHOPOIHBIX TEJ HE SIBJISIETCS OCHOB-
HoM 1enbto onepauuu. [1pu apbaneTHbIX paHEHUSIX BO3-
HUKaeT HEOOXOAMMOCTb YAaJeHMsI U3 TOJIOCTU Yyepena
3HAUUTEJIBHOTO 10 pa3Mepy paHsIIero cHapsiaa. Apoaner-
HbIE CTPEJIbI WK TapHyHbI 1JIs1 TIOABOJHOTO PYXKbsl YACTO
MMEIOT HAKOHEYHUK, CHAOXEHHbBIN MPUCIIOCOOJEHUSIMU
(«bmaxkkaMu»), IPEISITCTBYIOIIMMHU U3BJICICHUIO CTPEITBI
petporpanHo. be3onacHoe yaajieHrWe MHOPOAHOTO Teja
TpeOyeT yyeTa TPaeKTOPUU ABUKEHMUS U JIOKAIU3aLUUN
aHATOMUYECKUX CTPYKTYp, MOABEPKEHHBIX PUCKY. MHO-
TMe aBTOPbI YKa3blBalOT HA BO3MOXHOCTb MOBPEXIECHUS
CTpeJION KPYITHBIX BHYTPMMO3TOBBIX COCYJIOB Y BEHO3HBIX
CUHYCOB — MEPBUYHO (KaK B ONMTMCAHHOM HaMU KJIMHUYE-
CKOM HaOJII0IeHNH 2) WK TIpy u3BiedeHnn. Yacrora co-
CYIMCTBIX OCJIOXHEHHWI Iocje MPOHUKAIOLIEH YepenHo-
MO3rOBOI TpaBMbl BapbupyeT oT 5 10 40 %. Yaiue Bcero
OHM MPOSIBJISIIOTCS pa3BUTUEM TICEBIOAHEBPU3M, KOTOPbIE
BO3HUKAIOT, KaK IPaBMJIO, OTCPOUYESHHO — B CPOK 2—3 Hell
MOCJIe paHEHUS, B HEKOTOPBIX CIydasix — 4yepe3 HECKOJIbKO
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MECSIIEB, B CBA3U C YeM PEKOMEHIYIOT IIPOBOANTH MPSIMYIO
aHTHOTpadUIO TIPU JIOKATN3AINUN CTPEJIbI B IIPOCKIIUH CO-
cynoB. Bemmonnenue KT-anrnorpacguu HeliesrecooopasHo
13-32 HU3KOI IyBCTBUTEILHOCTH TP HABOIKAX OT MAaCCHB-
HOTO METAJUTMIECKOT0 HAaKOHEUHMKA. PHCK BHYTprMO3ro-
BOTO KPOBOU3JIUSHUS YBEJIMINBACTCS TP M3BJICUYCHUU
CTpEJIBI, ¥ TIPY TECHOM CONIPUKOCHOBECHUN MHOPOIHOTO TE-
JIa peKOMEHIYIOT IPOBOAUTE MHTPAOIICPAIIIOHHOE YIBTPa-
3BYKOBOE HccaenoBanue [§—12].

[Ipy mrnamMeTpalbHOM pPaHEHWHU, €CJIM HAKOHEUHUK
CTpEJIBI He IOBPEXIaeT KOXKHBIE TIOKPOBBI, pETPOTPaTHOE
WU3BJICYCHUE CTPEJIbI BO3MOXHO IIPH OTCYTCTBUU OOJIBIIIO-
ro HaKOHEYHUKA M «(IaXKOB» WJIN TIPY BU3YyaJIbHOM
KOHTpOJIe, KaK B KITMHUYeCKOM HabmoneHnu 2. [1pu He-
BO3MOXXHOCTH PETPOTPATHOTO U3BJICICHUS CICAyeT 00pe-
3aTh CTpeSly MAaKCHMMAJbHO OJIM3KO K BXOIHOMY OTBEp-
cturo. [1py IpoXoXKIEeHUM CTPEJIbI Yepe3 BO3MYXOHOCHBIE
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Penetrating crosshow head wounds are rare. However, such patients commonly belong to the most severe category of injured persons, with
a high mortality rate among these ones. Such wounds are characterized by complex damage patterns with significant destruction of brain matter
by an arrow as well as frequent damages of paranasal sinuses. Currently, there is no complete consensus about treatment of such patients.
Two clinical cases of patients with head penetrating wounds because of an arrow are presented in this article.

Keywods: penetrating head wound, crossbow wound, sealing the skull base, endoscopic plastic surgery of skull base, rare clinical case

For citation: Malyshev 0.B., Agzamov |.M., Hrusch A.L. et al. Penetrating diametrical wounds of the head by an arrow. Neyrokhirurgiya = Russian

Journal of Neurosurgery 2025;27(3):110-5.
DOI: https://doi.org/10.63769/1683-3295-2025-27-3-110-115

BACKGROUND

The penetrating crossbow wounds of the head are rare,
but patients suffered from such wound usually belong
to the most severe category of injured persons with a high
mortality rate among ones. The peculiarity of such wounds
is the significant destruction of the brain tissue by the arrow
as well as frequent damage of paranasal sinuses. It should
be noted that at present there is no complete consensus
about treatments strategy for such patients.

We present 2 clinical cases of patients suffered from
penetrating arrow wound of the head.

CLINICAL CASE 1

Male patient N., 40 years old, was admitted to N.I. Pirogov
City Hospital No. 1 (Sevastopol) 6 hours after being wounded.
The circumstances of the injury are unknown.

The patient’s condition upon admission is moderate,
hemodynamics is stable, breathing is independent.
The assessment of neurological status is the following: fully
conscious (15 scores according to Glasgow Coma Scale
(GCS)), self-criticism is depressed, the patient hides the
circumstances of the injury; cranial nerves functions are
normal; tendon reflexes are increased without difference
between sides; Kernig’s sign is positive, finger-nose test — with
intention on both sides.

The local status is the following: there is a foreign body
(crossbow arrow) in the right temporal region, protruding from

the head by 12 cm; there is no bleeding from the wound (Fig. 1).
The wound is blind, the skin on the opposite side is not
damaged.

According to computed tomography (CT) of the head (Fig. 2)
the diametrical wound in the frontotemporal region by a foreign
body with a metal tip (arrowhead with a diameter of 4.5 mm)
is revealed; the entry wound is located in the right temporal
region with the bone fragments and small areas of hemorrhage
with air inclusions in the area of arrow entry; the arrowhead

]
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Fig. 1. Patient N. at admission. Crossbow arrow in the right temporal region
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Fig. 2. Computed tomography of patient N. at admission: a - frontal projection: arrowhead at the inner plate of the frontal bone; b — axial projection; ¢ — 30 reconstruction

is located in the area of the inner plate of the left temporal bone
(length of the metal tip is 8 cm, diameter is up to 8.5 mm);
there are also artifacts from the metal foreign body and no
midline brain shift.

The patient underwent surgical removal of the foreign
body (arrow). The arrow was cut off at the entry hole. During
the first stage, the resection of the right temporal bone was
performed in the area of the arrow entry with the following
bone resection in the left temporal region. It was found that
the arrowhead damaged the dura mater (DM) and the internal
plate of the temporal bone.

The arrow was removed along the trajectory of its flight.
The primary surgical debridement of the inlet and outlet holes
was performed with bone fragments and fragments of damaged
brain removal; the wound canal was flushed with saline.
The watertight dural closure was performed using in with
periosteal flap. The inflow and outflow lavage systems were
placed epidurally on both sides.

The patient was fully conscious in the postoperative period.
The minor hemorrhages along the wound canal with no
midline brain shift and without brain edema (Fig. 3) were
revealed according to the control CT scan performed on
the first postoperative day.

The patient was given antibiotic therapy with the
3 generation cephalosporins for 10 days. The drainages were

Fig. 3. Computed tomography of patient N. after surgery: hemorrhages along
the wound canal; no midline brain shift; no brain edema

removed on the 2 postoperative day. The results of the
cerebrospinal fluid analysis were the following: red blood cells
were detected, cytosis 200 cells/ul, protein level is not
increased.

The patient was discharged on the 11" day in a satisfactory
condition. The assessment of the neurological status during
discharge is the following: cranial nerves functions are normal,
no limbs paresis; self-criticism is still depressed.

CLINICAL CASE 2

Male patient G., 36 years old, was moved N.V. Skiifosovsky
Research Institute for Emergency Medicine from another
hospital in 12 hours after accidentally injuring himself with an
arrow from a harpoon gun.

The patient’s condition upon admission was severe, with
depression of consciousness to moderate stupor as well as
photophobia and moderate Kernig’s symptom in his neurological
status.

The local status was the following: a metal arrow (harpoon)
protrudes 15 cm from the entrance hole in the mandible area;
the arrowhead is palpated under the skin in the frontal
parasagittal area with no signs of cerebrospinal fluid leakage.

According to head CT there was the diametrical arrow
wound with the arrow entering between the branches
of the mandible and passing through the oral cavity, ethmoid
sinus as well as skull base and frontal lobe with the perforation
of the frontal bone; there was also an intracerebral hematoma
with a volume of 50 cm? in the left frontal lobe (Fig. 4).

The patient underwent the following surgical treatment:
bifrontal trepanation was performed, the tip of the harpoon
penetrated the dura mater 1 cm to the left of the superior
sagittal sinus was revealed. After opening the dura mater, an
intracerebral hematoma of the left frontal lobe with a volume
of 25 cm’ was revealed (the source of the hematoma was a vein
damaged by the arrow).

Under visual control and control of the localization
in the oral cavity, the arrow was removed retrogradely. There
was dura mater defect sized 1.5 x 1.5 cm at the skull base.
The step-by-step closure of the base of the anterior cranial
fossa was performed with a free autograft from the fascia lata,
which was fixed with Durasil biological glue and a periosteal
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Fig. 4. Computed tomography of patient G. at admission: a — 3D reconstruction: the massive harpoon tip with anti-passage “flags” is noteworthy; b — axial projection: intracerebral

hematoma in the left frontal lobe; ¢ - sagittal projection

flap. Then the transnasal endoscopic revision of the nasal
cavity with water-tight closure of the ethmoid cells defect were
performed. The primary surgical debridement of the tongue
wound was performed. Lumbar drainage was placed in the
operating room.

The patient was fully conscious in postoperative period,
there was a mild meningeal syndrome with no signs
of liguorrhea. According to the control head CT there was
hemorrhagic infiltration with perifocal edema with total
volume 52 cm?’in the left frontal lobe as well as brain and
midline brain shift up to 4 mm.

The patient underwent antibacterial therapy with
meronem — 3 g/day, vancomycin — 1.5 g/day. In 3 days after
operation, an increase of neutrophilic cytosis in the
cerebrospinal fluid was noted, that is why the intrathecal
administration of antibiotics was started. The depression
of consciousness level to sopor was observed in 12 days after
operation, the head CT revealed an increase of the ischemic
area in the left frontal lobe as well as the increase in midline
and craniocaudal brain shift (Fig. 5).

The patient underwent the repeated surgery consisted
of bifrontal decompressive craniotomy. The patient died 1
month after the surgery. The cause of death was purulent
meningitis and ventriculitis.

DISCUSSION

The head penetrating gunshot wounds have been
studied and described quite well in the medical literature.
The penetrating crossbow wounds of the head are rare and
pose a problem due to the complexity of its nature. A feature
of crossbow wounds is causing injury with a large wounding
object moving at low speed [1—3].

Opposite to gunshot wounds, when the foreign body
is either absent in the cranial cavity (in case of perforating
head wound) or the small size of the wounding objects does
not require surgical removal, the crossbow wounds are
characterized with the large wounding object (arrow)
remaining in the cranial cavity. An arrow of about 25 g

Fig. 5. Computed tomography of patient G. (axial projection): a - 12 hours after
the surgery; b — 12 days after the surgery: increased area of edema and ischemia
in the left frontal lobe

released from a modern crossbow has a speed from 50
to 120 m/s and an energy of up to 190 J.

The such crossbows are considered as a weapon and
required registration. For example, bullet from a Makarov
pistol weighing 5 g at a speed of 350 m/s has an energy
of 180 J. However, even less powerful crossbows have a shot
energy of up to 50 J, which is almost a third of the energy
of a 9 mm bullet and is enough to cause severe damage
of the skull and brain [4].

The energy of the arrow (harpoon) fired from a pneumatic
underwater gun is also quite high. As a rule, injuries from
crossbows or underwater guns are received at close range
due to careless handling with the weapon or during suicidal
attempts, and the arrow has maximum speed and energy.

The severity of head injuries caused by a crossbow
arrow depends on such factors such as the distance
of the shot, the entry and exit points, the trajectory,
the material and shape of the arrow and the arrowhead.
In some patients, the arrow damages the paranasal sinuses
or passes through the oral or nasal cavity. Therefore, it
is extremely important to determine the sequence
of diagnostic measures and surgical actions.
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The problem of crossbow wounds, given the large
length of the wound canal and damage to several head areas,
is interdisciplinary in most cases. The main treatment goals
in such patients with penetrating crossbow wounds are
stabilization of the patient’s condition, safe removal
of the foreign body (arrow), and prevention of potential
complications [5, 6].

The experimental studies of the arrow wounds ballistics
conducted by B. Karger et al. [7] showed that the
mechanism of arrow penetration differs from a gunshot
wound by the presence of a sharp cutting edge of the tip and
the low speed of the arrow. In most cases, the area
of damage is limited to tissues immediately adjacent to the
ip. The arrow shaft performs a tamponade function, and
bleeding from the wound, as a rule, does not occur.

Thus, it is necessary to prevent the possibility of arrow
displacement and admit the patient to f specialized
multidisciplinary hospital. In clinical case 1 the patient had
the small head damage by arrow which did not lead
to neurological disorders despite its diametrical nature.
In clinical case 2 the harpoon damaged a cerebral vein,
which led to the intracerebral hematoma formation with
the following edema of the frontal lobe.

It is essential to assess and secure the airway, especially
in penetrating wounds that pass through the oral cavity.
Some authors recommend to trim the arrow in the oral
cavity to avoid difficulties with intubation and to decrease
the arrow length during anterograde removal to reduce
the infection risk.

There are certain differences in the surgical technique.
In case of gunshot wounds, as a rule, it is necessary
to perform thorough surgical debridement of the entry and
exit holes, where there is damaged brain tissue and bone
fragments. During surgery of gunshot wounds the removal
of foreign bodies is not the main goal of the operation.
In case of crossbow wounds, it is necessary to remove
a large-sized wounding objects from the cranial cavity.

The crossbow arrows or underwater harpoons often
have a tip equipped with devices (anti-passage “flags” that
prevent retrograde extraction of the arrow. The safe removal

of a foreign body requires consideration of the movement
trajectory and localization of the anatomical structures at
risk. Many authors point to the possibility of damage
of large intracerebral vessels and venous sinuses by the
arrow — primarily (as in the clinical case 2) or during arrow
extraction.

The frequency of vascular complications after
penetrating head trauma varies from 5 to 40 %. Most often,
they are manifested by the development of pseudoaneurysms,
which usually occur in delayed period (within 2—3 weeks
after injury, in some cases — after several months), therefore
it is recommended to perform the digital subtraction
angiography when the arrow is localized in the projection
of the vessels.

CT angiography is not advisable due to its low
sensitivity because of artifacts due to the massive metal tip.
The risk of intracerebral hemorrhage increases with
the removal of the arrow, and intraoperative ultrasound
is recommended in the case of close contact of the foreign
body with the vessel [8§—12].

In case of a diametrical wound, if the arrowhead does
not damage the skin, retrograde extraction of the arrow
is possible in the absence of a large tip and anti-passage
“flags” or with visual control, as in clinical case 2. If retrograde
extraction is impossible, the arrow should be cut as close
as possible to the entrance hole.

When an arrow passes through the paranasal sinuses,
it is necessary to consider the risk of liquorrhea. The open
water-tight closure of the skull base using biological glue
and autotransplant is more reliable. If it is impossible, many
authors recommend endoscopic closure in the area
of the wound canal in all patient. The open and endoscopic
methods can be combined as in the clinical case.

CONCLUSION

The penetrating crossbow wounds are complex
pathology requiring multidisciplinary approach in the
treatment of these patients. Our clinical cases demonstrate
that, despite the severity of the injuries, these patients may
have a good treatment outcome.
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[MraHTCKasa rugaTnaHas KMCTa rofioBHOro Mo3ra
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3XMHOKOKKOBOE MOpaeHWe roNIOBHOMO MO3ra — [10BOJILHO peaKast Matosorus. [MaatMaHble KUCTHI ABAAIOTCA akTyarnbHOM NpobieMoit Helipoxw-
pyprvun. Kak npaBuno, 3XMHOKOKKOBbIE KUCTbI TOIOBHOTO Mo3ra 06HApYMBAIOT Ha CTaANM KIMHWUUECKWX NPOSIBIEHUIA, KOTIA KMCTA Y)Ke CyLLEeCT-
BEHHO KOMMPUMMPYET TOI0BHOM MO3I, TeM CaMbiM Bbi3bIBasi HEBPOMOTMUYECKWIA AeduUMT. Xvpyprisdeckoe fieyeHne TMAATUAHBIX KUCT TpebyeT
0c060i4 AENMKATHOCTH, COOTBETCTBYIOLLETO OMbITa U MPAKTUYECKYX HABLIKOB OMepUPYIOLLIETO HEMpOXMpYpra.

B cTaTbe npeacTaBieH KIMHMYECKMIA ClyYaid YCELLHOMO XMPYPrMYECKOro SiedeHs 5-NETHei NaLMEHTHM C TUIraHTCKOM 3XMHOKOKKOBOI KUCTOM rofoB-
HOro M03ra B COHETaHWM C IXMHOKOKKOBbIM NMOPaXKEHVEM CErMeHTOB MPaBoro fierkoro S3, 4. MpoBedeH aHanu3 TepaTypbl Mo JaHHOM TeMe.
MaLeHTKe BLINOMHEHO TOTaNbHOE YAANEHe MraHTCKOM MOATUAHOM KICTBI MPaBoro MoMyLLIAPUA MOSIOBHOTO MO3ra 6e3 MOBPEMEHUS ee CTEHOK
METOLI0M MPOAMCCEKLMM C OIHOBPEMEHHOM MEXaHUYECKOM KOMNPEccuei. [loCTUMHYT NOMHbIA perpecc 04aroBoi HEeBPOMOMUYECKOM CUMMTOMATUKM.
PaavkarbHoe fieyeHmre rnaaTMaHoON KUCTbI FONIOBHOMO MO3ra — TOJbKO XMPYPrUYECKOe, 1 3aKTio4aeTcs B TOTaslbHOM ee yraneHum bes nospe-
X[eHWs ee 0bonoyeK. MaponpenapoBKa B CoYeTaHMM C LAAALLIEN MaHyaNbHOM MAPOAYHAMUMUECKO KOMMPEeCCHei Mo3ra No3BosIseT yaanuTh
TMOATUOHYI0 KUCTY De3 MoBPEeIeHNs ee CTEHOK.

KntoueBble €/0Ba: 3XMHOKOKKO3, FMAaTUHAA KMCTa FOI0BHOMO MO3ra, rmapoanccexkums

[na untuposanms: Ayn L., Manyinnos E.b., bobbines A.T. 1 ap. TWraHTCKas rugatMaHas KUCTa ronoBHoro Mosra. Hepoxupyprus 2025;
27(3):116-24.
DOI: https://doi.org/10.63769/1683-3295-2025-27-3-116-124

Giant hydatid cyst of the brain
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Echinococcal brain damage is a fairly rare pathology. Hydatid cysts are an urgent problem of neurosurgery. As a rule, echinococcal cysts
of the brain are detected at the stage of clinical manifestations, when the cyst already significantly compresses the brain, thereby causing
neurological deficiency. Surgical treatment of hydatid cysts requires special delicacy, appropriate experience and practical skills of the operating
neurosurgeon.

Aclinical case of successful surgical treatment of a five-year-old patient with a giant echinococcal cyst of the brain, combined with an echinococcal
lesion of S3, 4 segments of the right lung is presented. The analysis of the literature is carried out.

A total removal of a giant hydatid cyst of the right hemisphere of the brain was performed, without damaging its walls by hydro dissection with
simultaneous mechanical compression. A complete regression of focal neurological symptoms has been achieved.

Radical treatment of the hydatid cyst of the brain is only surgical and consists in its total removal without damaging its membranes. Hydro preparation
in combination with gentle manual hydrodynamic compression of the brain allows to remove a hydatid cyst without damaging its walls.

Keywords: echinococcosis, hydatid cyst of the brain, hydro dissection
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HENPOXNPYPI'US

BBELEHUE

DXMHOKOKKO3 YeJI0BEeKa SIBJISIETCS 300HO30M — 00JIe3-
HBIO, TIepeIaBaeMoOil OT XXMBOTHBIX UEJIOBEKY, BBI3bIBa-
eMOl TTapa3uTaMy, a UMEHHO JICHTOUHBIMH YEPBSIMHU pOJIa
Echinococcus (E.). DXUHOKOKKO3 — OIWH U3 HamboJjiee
OITACHBIX 300aHTPOMOTEIBMUHTO30B. DT 3a00JIeBaHMS
XapaKTePU3YIOTCS IUINTETBHBIM XPOHNYECKNM TCUCHHEM,
TSDKEJIBIMA OPTAaHHBIMU M CUCTEMHBIMU HapYIICHUSIMU,
OOIIMPHOCTHIO TTOPAXKEHUS, IIPUBOMSIIINMI K MHBAJIUI -
HOCTH U HepeIKo — K rubenu 6oabHoro. Bozoynurenem
SXMHOKOKKO34a, KaK M3BECTHO, SABJISICTCS HeTieHb E. granulosus,
KOTOPBII Mapa3suTUPYeT Y IIOTOSITHBIX XUBOTHBIX. [1po-
MEXYTOUHBIE X03sieBa ITapa3suTa — YeJI0BEK 1 CETbCKOXO-
3MCTBEHHBIC KMBOTHBIE, ITPU 3TOM YeJ0BeKa MOXKHO
paccMaTpuBaTh B Ka4yeCcTBE CBOCOOPA3HOTO OMOJIOTHYEC-
CKOTO TYITMKA B pa3BUTHU napa3uta. OCHOBHOI MCTOYHUK
WHBa3UM — OXOTHUYBM COOAKHM, a TAKKE CEITbCKOXO3SICT-
BEHHBIC XXMBOTHBIC: CBUHBM, KOPOBHI, JIOIIAAN U Ap. 3pe-
JIBIC STATIA BBIIEIISTIOTCS C (PeKaTMsSIMU XUBOTHBIX, 3aTPsI3-
HSAS WX MIEPCTh M OKPYXKAIOIIYIO Cpedy. 3apaxeHue
YeJI0BeKa IMPOMCXOMNT ITPH KOHTAKTE C 3apakeHHBIM XU -
BOTHBEIM, IIpHA cOOpe SITOI 1 TPpaB, YIIOTPEOJCHUN BOIBI
W3 3apakeHHBIX TeIbMUHTAMU NCTOYHUKOB. [10 maHHBIM
BcemupHOIT opraHu3alny 3IpaBOOXpaHEHUSI, €KETOTHO
OT BXMHOKOKKO03a ymupaet 1 MiH uenoBek [1-5].

CymecTtByIOT 4 (pOpMBI 3XMHOKOKKO3a: KMCTO3HBIN
(Taxoke M3BECTHBIN KaK rugaTUIHAs 00Ie3Hb I THIATH -
I103), pa3sBUBAIOIIUIICS B pe3yibraTe MHOUIIMPOBAHUS
BunoM E. granulosus; abBeOSIPHBIN, pa3BUBAIOIINIACS
B pe3yabraTe nHuuupoBanus E. multilocularis; 2 popmbl
HEOTPOITMYECKOTO SXMHOKOKKO03a — ITOJIMKUCTO3HBIN, pa3-
BUBAIOIIMIACS B pe3yibraTe MHpUIupoBanus E. vogeli,
1 MOHOKUCTO3HBIM, BbI3bIBaeMblit E. oligarthrus [6].

Brimenstior 4 craguu SXMHOKOKKO3a: I ctamust (JrateHT-
Has) — C MOMEHTA IIPOHUKHOBEHMS B OPTaHM3M O TIOSIBIIC-
HUS CyObeKTUBHBIX MpU3HAKOB; 11 ctanus (craboBbipazkeH-
Hasl) — MPEUMYIIECTBEHHO CYObeKTUBHBIC PAacCTPOMCTBA;
111 ctagust — pe3ko BbIpaxkeHHbIE 00bEKTUBHBIC CUMIITOMBI;
1V cranust — pa3BuTHe OCI0XHEHUI [5].

M3 3apoppiina 3XMHOKOKKA MEJICHHO pa3BUBACTCS
MaTepUHCKas KHCTa, MPeICTaBiIsIIoNnasi co00i My3bIph,
3aITOJTHEHHBIN KUIKOCThIO. CTeHKA SXMHOKOKKOBOM KM~
CTBI COCTOMT M3 2 000JI0YeK — HAPYKHOU KyTUKYJISIPHOMU
(XMUTUHOBOI{) ¥ BHYTPeHHE TepMIUHATUBHOM (3apOIbIIIIe-
Boif). KyTtukymsipHast 000J109Ka SIBISIETCST TTPOIYKTOM 3KC-
KpeInu KJIEeTOK IepMHUHATUBHONM OOOJOYKM W OJIM3Ka
MO CBOEW XMMUYECKOW MPUPONE K XUTUHY HACEKOMBIX.
0O060s109Ka HeTIpOHUIIaeMa IUIsI MUKPOMIIOPHI, OEJIKOB X0-
3sIMHA, PE3NCTEHTHA K HATHOSHUIO M HeCeT (DYHKITNIO T10-
JIyIpOHUIIaeMOM MeMOpaHBI, oOecIieunBast TOCTYII K T1a-
pa3suTy HU3KOMOJICKYJISIPHBIX MHUTATEJIbHBIX BEIIECCTB
M TIPEIOXPAHSIS KJIETKA TePMUHATUBHOI 000JI0YKH OT BO3-
IEeUCTBUS HEOIArompUsITHBIX (haKTOPOB X03s1MHa. [epmu-
HaTWBHas 000JI0YKa, OCYIIECTBIISIONIAS BCe KMU3HEHHBIC
GYHKIIUM Tapa3uTa, pasaeicHa Ha 3 30HBI MPUCTECHOY-
HYyI0 — KaMOMaJIbHYIO, CPEIHIOI — 30HY N3BECTKOBBIX TE-
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JIell, BHYTPEHHIOIO — 30HY BEIBOIKOBBIX KarICyJ ¢ (hOpMU-
PYIOIIMMUCS TIPOTOCKOJIEKCAaMHU M aredalolncTaMM.
BBumy TOTr0 4TO KYTUKYJISIpHAS ¥ TepMUHATUBHAS 000JI0Y-
K1 MaKpPOCKOITMYECKH IIPEICTaBICHBI eIMHBIM 00pa3oBa-
HHEM, UX YaCTO OOBEIMHSIOT B TIOHATHE «XUTUHOBAS 000-
JouyKka». CHapyXu 3XMHOKOKKOBAsI KMCTa MpeacTaBIeHa
IUIOTHOM COeIMHUTEIbHOTKAHHOM (prOpPO3HOI KaTICyJIoM,
00pa3yIoIIeiics B pe3y/IbTaTe 3alllUTHBIX peaKIIMii IIpoMe-
KYTOYHOTO XO3sIMHA IIPOTHB IIPOAYKTOB MeTaboiam3Ma
IMapa3uTa 1 HeCyIIeil CBOeo0pa3HyIO CKEJIETHYIO M 3allInT-
HyI0 (GYHKIIAH, TIPEIOXPaHsIs Tapa3uTa OT MEXaHMIeCKIX
TTOBPEXICHWI M HETIPEKPAIIAIONIeiiCsl Ha BCeM MPOTSKe-
HUY MHBa3MM MMMYHHOM aTaKu xo3snHa. [Tocie pa3pbiBa
Wi mepdopallii MaTepUHCKOM KUCTHI 3apOIBIIICBHIC
3JIEMEHTHI TIPOIOJIKAIOT PAa3BUTHE ¢ 00pa30BaHUEM BTO-
PUYHBIX 3XMHOKOKKOBBIX KMCT. Hanmare BTOpUIHBIX KUCT
CBUICTEILCTBYET O BBICOKOM IIJIOMOHOCHOCTH JIMUYMHKU
SXMHOKOKKA.

Bricokas gacToTa 3XMHOKOKKO3a PErUCTPUPYETCS
MIPEUMYIIECTBEHHO B PETHOHAX C Pa3BUTHEM XXUBOTHOBOI-
CTBa ¥ CBSI3aHA C HU3KUM YPOBHEM COLIMAIBHO-3KOHOMM-
YeCKOTO Pa3BUTHUS M CAHUTAPHOM KYJIBTYpPHl HACEJICHMUSI.
B sxoHOMIYECKHN pa3BUTBIX CTpaHAX POCT 3a00JIeBaeMO-
CTH B OCHOBHOM OOYCJIOBJICH UMMUTpALIeil ¥ pa3BUTHEM
Typu3Ma. IMEHHO B 3THX perMoHaX, paBHO KaK U B HEDH-
JMEMWYHBIX OYarax, Bpadn 9acTO He TOTOBBI K CBOEBPEMEH-
HOI TWaTHOCTHKE M allcKBaTHOMY JICUCHHUIO TAKWX MallH-
eHToB [1, 3, 4].

DXMHOKOKKO3 pacIIpoCTpaHeH Ha BCeX KOHTUHEHTAX,
KpoMe AHTapkTuabl. 1o 90 % 3abojeBIIMX — XKUTEIU
cenbckoit mectHoctH [4]. B mepuon ¢ 1995 mo 2014 r.
B Poccum 3apernctpupoBaHo 0Ko10 9 ThIC. (8728) ciryuaeB
SXMHOKOKKO03a YeI0BeKa. AHAIN3 JaHHBIX ODUIINATBHOMN
CTaTUCTUYECKOM OTYETHOCTH ITOKA3all, YTO B CPaBHECHUU
¢ 1995 r. 3a60y1eBaEMOCTb HaCeJIEHUSI 3TUM BUIOM Iejlb-
MMHTO3a yBemamiach B 3,3 paza (ot 0,1 cirygast Ha 100 ThIC.
HaceneHus B 1995 1. mo 3,3 crygast — B 2014 ). Haubons-
1Iee 9MCIIO CIyYaeB MHBA3UU 3apeTUCcTpupoBaHo B 2012 &
(580 6ompHBIX). B mocnennue 10 net Hanbosee BhICOKME
TTOKa3aTe/In 3a00JIeBaeMOCTH SXMHOKOKKO30M (€XKEeTOTHO
TIPEBBIMIAIONINE CpenHre GenepaabHbIe IToKa3aTeIn B 2,4—
3,5 paza) cTtabmipHO peructpupyior B CeBepo-KaBkazckom
u [TpuBomKCKOM (herepaTbHbIX OKPYTax; HU3KME ITOKAa3aTe-
T 3a00J1eBaeMOCTH perucTpupytoT B LleHTpansHoM 1 CeBe-
po-3aragHoM deaepaTbHbIX OKpyTax [4].

E. granulosus (omHOKaMepHBIIT SXMHOKOKK) SIBJISIETCSI
TeJIBMUHTOM, CIIOCOOHBIM ITOpaXxaTh JII0OOI opraH
WJIA TKaHb 9eJIOBEYECKOro opranusMa. [ledeHp u erkue
Haubosee yacto (32—66 %) moaBepraloTcst BO3AeCTBUIO
mmapa3uta. [0JI0BHOM MO3T CUMTAeTCsI IOCTAaTOYHO PEeaKOM
JIOKaJIU3aluel mapa3uTa 1 BOBJIEKACTCS B IATOJIOTHYC-
ckuit mpouecc B 0,5—2,5 % Bcex cityyaeB 3TOro 3aboJieBa-
Hus, a B 0,2 % ciydaeB IopaxKeHKe FoJI0BHOTO MO3ra CO-
YeTaeTCs ¢ MopakeHWeM IeYeHU 1 JIETKUX [3].

AJTbBEOKKO30M T'OJIOBHOT'O MO3Ta CTPAIAIOT JIIOIU MO-
JIONOT0 M TpyAocImocodbHoro Bo3pacta — 21—40 ner.
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DXMHOKOKKO3 TOJIOBHOTO MO3Ta ¢ IOCTOBEPHO BBICOKOI
YacTOTOM BCTpevaeTcs y nereit 2— 10 JIeT 1 y MOJIOIBIX JII0-
nmeit 11-30 ner [2, 3].

[IposiBeHMs Mapa3uTUPOBAHUS B MO3Te CKJIaIbIBa-
I0TCS 13 TUIIEPTEH3MOHHOTO CUHIPOMA M O9arOBBIX CUMII-
TOMOB. [MTIepTeH3MOHHBIN CUHIPOM BKITIOUACT TOJIOBHBIC
0011, TOJIOBOKPYKCHIE, PBOTY, 3aCTOMHBIC TUCKH 3pH-
TEJIBHBIX HEPBOB, OOIIME SIMWICITUICCKUE TPUTIAIKHU.
XapakTep 09aroBbIX CUMIITOMOB 3aBUCHT OT JIOKAIN3AIUN
SXMHOKOKKA. Hanbosee 4acTo BO3HMKAIOT KOPKOBEIE 3ITH-
JIENTUIEeCKHE TIPUITAIKHY C IOCICAYIOIMNM pa3BUTHEM T1a-
pesa B TeX KOHEYHOCTSIX, B KOTOPBIX OBUTH cymoporu. Paz-
BUBAIOTCS IICUXMYECKIE PACCTPOICTBA: Ope, JeTpecCus,
ciiaboymue. TeueHue 00JI€3HU — HEYKJIIOHHO MPOrPECCH-
pyioliee, ¢ HapacTaHUEM OYaroBbIX CUMIITOMOB U TOBbI-
IIeHNEM BHYTPUYEPEITHOTO HaBieHus [2, 3].

MEI ipencTaBiisieM KIIMHUISCKUH CITydaid YCIICIITHOTO
XUPYPTAYECKOTO JICUCHUS ITAIUEHTKH 5 JIET C TUTAHTCKOMU
SXMHOKOKKOBOI KMCTOI TOJIOBHOTO MO3Ta.

KIIMHWUYECKWIA CNYYAW

Hayuenmra 3., 5 s1em, nocmynuaa ¢ omoenenue Heii-
poxupypeuu locyoapcmeennoii Hosocubupckoii obaacmmuoll
rkaunuyeckoil boavHuyst (FHOKB) 25.01.2024 o5 npogede-
HUsl NAAHOB020 ONEPAMUBHO20 BMEeUameNsCmea, HanpasaeH-
H020 Ha yoanenue 2ueaHmcKoll 2u0amuoHoll SXUHOKOKKO0BOIL
Kucmol. XKanobvl npu nocmynaeruu: 2010681as 601b, CHUMNCE-
HUe Mblule4HOU CUNbL 8 N80l pYKe U Hoee.

Anamnes. Co croe mamepu, 10.11.2023 desouxa ovira
20CNUMAanuU3Uposana 8 demckyto 6oavHuyy e. Hosocubupcka
¢ KAUHUYECKOU CUMNMOMAMUKOU NOAUCe2MEeHMAPHOLL nHes-
monuu. [lpu obcredoganuu no pe3ysbmamam KomMnoomepHoL
momoepaghuu epyoHoll Kaemku obHapycervl 00seMHoe 00pa-
308aHue 6 ceemenme S4 npagozo aeck02o, npusHaKu medua-
cmuHanbroll aumghadenonamuu. Ilpogedenst KoHcyrbmayuu
¢ @pauamu-cneyuaisucmamu: gmusuampom (pezyromam
duackuH-mecma ompuyamensvhblil, NPUHAKO8 cheyuduye-
CK020 npoyecca Hem); UHPEeKUUOHUCIOM (HeAb3sl UCKAIOYUMb
IXUHOKOKKO03 neekux (anumumena IgG k E. granulosus —
2,384)), demckum xupypeom THOKPB (pexomendosan nepeod
6 THOKDE).

Jannsle MyabmucnupansHoil KOMRbIOMEPHOU MoMocpagull
(MCKT) opeanos epyonoii knemku om 29.11.2023 (puc. 1):
6 ceemenme S3 npaeoeo neekoeo onpedensiemcs 00pazoeanue
060UO0HOl hopmet pazmepamu 14 x 9 um ¢ yemkumu poHbIMU
KOHmMypamu, HeoOHOPOOHOe N0 CIMPYKMYpe ¢ 20pU30HMANb-
HbIM ypo6HeM 2a3/HcudKkocms, dpenupyemoe cybceemeHmap-
HbIM OPOHXOM,; dUCmanbHee 00pa308anUsi COXPAHAEMCs nepu-
OpoHXUANbHASL KOHCOAUOAUUSL; 8 nepugpepuuecKux omoenax
S4 npasoeo neekoeo onpedensemcs 00pazoeanue 080UOHOL
gopmot pasmepamu 22 % 16 MM ¢ uemKumu ymepeHHo Hepos-
HbIMU KOHMYPAMU, 00 MeOUANbHO20 KOHMYPA KOMOPO20o npo-
CAEICUBAIOMCS NPOCBEM MENK020 OPOHXA U cOcydbl. 3aKato-
YeHue: IXUHOKOKKO3 ceeMeHmog S3,4 npagozo ae2koeo.

Pesyaomam ananuza na aumumena IgG x E. granulo-
sus — 5,174.

> W =

.

Puc. 1. MynsmucnupansHas KoMnblomepHas momozpagus opzaqos 2pydHoll Kaem-
KU nayueHmKu
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Fig. 1. Multi-spiral computed tomography of chest organs of patient

Ilpu maenumuo-pesonancuoii momoepagpuu (MPT) eo-
1081020 mo3zea 23.01.2024 (puc. 2) é npaesoii 106K done
8U3YANU3UPOBAHO OOHOKAMEPHOe 00pa308aHue ¢ MUHUMANBHO
YmoauieHHoU (00 2 MM) CIEeHKOUL U 20MO2eHHbIM AUKBOPONO-
006HbIM codepocumbim, pazmepamu 10,0 % 6,7 x 6,8 cm (ca-
2UMMANbHbLL X BEPMUKANbHBII % nonepeunslil). Oopaszosarue
OKPYJICEHO 30HOIl 84302€HHO20 OMeEK A, PACHPOCMPAHAIOUE20-
cs1 Ha bGenoe eeujecmeo A00HOL, MEMEHHOU U OCMPOBKOBOLL
doneli, ¢ A6AeHUAMU KUCMO3ZHOU Mpanchopmayuu npuiexca-
We20 M03208020 Beu,eCmea; onpedensiemcsi bipadiCeHHblil
aghghekm 06vemMHO20 6030elicmeus: cpeOuHHble CMPYKmMYpbl
cMeujeHbl 61e60 (Ha YpogHe NPO3PAHHOU hnepe2opooKu)
00 12 mm, u3guaunbl npagoeo 601bUL020 NOAYILAPUSL U NPABbILL
00K086011 Jcenydouex KOMAPUMUPOBAHDbL, NPABbIL MAAAMYC
U NPasas HoJCKa Mo3ea depopmuposamsl ¢ ukcayueil Kprov-
Ka npaeoil napazunnoKamnanbHol U38UAUHbL 8 8blpe3Ke Ha-
Mema mo3xuceuxa, ynaoueruem ona 111 nceaydouka u vemee-
POXOAMUSL.

Ianoeas eocnumaauzauus. Ipu nocmynienuu oouee
cocmosiHue nayueHmiy y0081emeopumensHoe, cmaduibHoe;
KOJICHble HOKDPOBbL HUCHble, 00bIMHO20 UBema,; CAUZUCHble —
0308020 UBema, A3blK GAAJNCHbLIL, He 00100iceH; aumpamuue-
cKue y31bl He NAAbNUPYIOMCs, Mecma ux naisnayuu 6e360-
JNe3HeHHbL; MOHbI CepOya sICHble, PUMMUYHBLE; ADMEPUANbHOE
dagnaenue 100/70, nyavc 88 y0./mun, ydoeremeopumenbHozo
HanonHeHusl; ObIXaHue 8 NeeKUX 8e3UKYAAPHOe, XPUNog Hem,
yacmoma ObIXxamenvHulX 08uNceHull 18/MuH; ncueom mseKuil,
He 830ym; MO4eUucnycKkauue camocmosmenbHoe, COCMOsHUe
KOCMHO-MblULeYHOLL cucmeMbl — 6e3 UOUMOI NAMOA02ULU.

Heeponoeuueckuii cmamyc: cos3nanue scroe (15 6annos
no wiane komol Inazeo); 3pauku — D = S, cpednux pazmepos;
gomopeaxyus dHcusas, cuMmempu4Has, 08UNCEHUs 21a3 —
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Puc. 2. MazHumHo-pe3oHaHcHas momozpaghus 20/108H020 M032a NAYUEHMKU 6e3 KoHMPacmMHo20 ycuseHus 0o onepayuu: a, 6 — 8 pexcume T2 tse_cor; 8 — 8 pexcume T1

Fig. 2. Magnetic resonance imaging of patients’ brain without contrast enhancement: a, 6 — in mode of T2 tse_cor; 8 — in T1 mode

6 NOAHOM 00BeMe, HUCMAaZMa Hem,; AUUO CUMMEempPU1Hoe;
A3bIK N0 CPeOHell AUHUU; 6Y1b0aPHbIX HAPYWEHUT Hem,; aK-
MUGHbIE OBUNCEHUS 8 KOHEUHOCMAX — 6 NOAHOM 00Beme; Mbl-
weyHas cuaa cnpasea — 5 6annos, caeea — 3 6aina; cyxo-
JCUNbHBIE U nepuocmanbvhvle pegrexcol — D >S; napyuenuil
YYECMEUMEAbHOCU HeM; MeHUHeeaAbHble 3HAKU Ompuya-
menvHble; KOOPOUHAMOPHbIE NPOObI NAYUCHMKA GbINOAHSEM
¢ uHmenuueii, 6 noze Pombepea neycmoiiuusa.

IIposedenni rabopamopnsie uccaedosanus. Qouwiuii ananu3z
Kkposu om 26.01.2024: yposens neiikouumos — 24,34 x 10°/a,
apumpouumos — 3,67 x 10/a, eemoenobuna — 90,00 2/,
mpomboyumog — 468,00 x 10°/a, eemamoxpuma — 28 %,
nanouKosa0epHvix Helimpouroe — 5 %, ceeMermosoepHbx
Hetimpoguaog — 82 %, monoyumos — 3 %.

Buoxumuueckuii ananusz kposu om 22.01.2024: yposers
araHuHamunompancgepassl — 6,13 ed/n, acnapmamamuno-
mpancgepazol — 18,32 ed/n, amurazer — 38,67 ed/a, buaupy-
ouna obuweeo — 4,58 mxmonw/n, benxka — 74,86 e/n, moueguHbr —
3,98 mmoav/a, kpeamununa — 24,86 MKkmoab/x,
kanus — 3,9 mmons/n, Hampus — 140 mmons/n, C-peakmugroeo
obenxa (koauuecmeenro) — 20,3 me/n, entoko3el — 6, 1 mmons/a.

Hccnedosanue eemocmasza om 22.01.2024: mexncoynapoo-
Hoe HopmanuzoeanHoe omuoutenue — 0,95, akmusuposanHoe
yacmuunoe mpombonsacmurnosoe eépems — 20,30 c, npo-
mpomoburosoe epems — 10,60 c, ypoeens gubpuroeera 8 Kpo-
eu — 506,50 me/on.

Ocmomp ogpmansmonoecom om 24.01.2024 (oculus uter-
que): nepedHuUll Ompe30K 21a3a, ONMu4ecKue cpeobl He uzme-
HeHbl; 2na3H0e OHO — MeMHbLI acnUOHbLI (hOH,; QUCK 3pumens-
H020 Hepea ceemavlii, KOHMYPUPOBAH YemKO; apmepuu
00bIMHO0 KaAubpa, eHvl NOAHOKPOBHDBL, UMEem sl HeboAbULas
U3BUMoOCmMs 6 3a0Hem noace u Ha nepugepuu. Ouazo60il
DPEMUHANBHOU NAMOA02UU HA UOUMOIL Nepugepuu U 6 3a0Hem
ROAOCE HE BbISBACHO.

Xupypeuueckas onepauus. 26.01.2024 nposederno one-
pamugHoe nevenue — KOCMHO-NAACMU4ecKas mpenanayus
Yepena 6 npasoii A0OHO-MeMeHHO-8UCOUHOU obnacmu, yoa-
AeHue eueaHmcKoil eudamuoHoil (3XUHOKOKKOBOIL) KUCMb.

Ilo0 obweli anecmesueil 6 noaodceHUU NAYUEHMKU
Ha cnuHe ¢ NOGOPOMOM 20108bl 81€60 NOCAE NPEe08aPUMENbHOI
huxcayuu 2006wt ckoboii Maiigpuda évinosnern paspes mse-
KUx mxaueil 8 npagoil 100Ho-sucouHoll obracmu. Ipanuyst
docmyna onpedeneHsl ¢ NOMOWBIO HEUPOHABULAUUOHHOI CU-
cmemnt Brainlab. Aésmomamuyeckum mpenanom npogedena
mpenanayus uepena 6 npasoil 100HO-8UCOUHOU obaacmu:
pazmepul mpenaHayuoHH020 OKHA NPeGbIUANU PA3MeDbl 2li-
damuonoil kucmul (puc. 3, a). Teepoas mozeosas 060404Ka
0bHadcena, 8CKpbima No0K08000PA3HO K OCHOBAHUI Yepend.
Ilpu ocmompe mo3e06as mkaHb HanpsdiceHa, evloyxaem
u3 Kocmuoeo deghekma, nyavcayus 6s1as, U3BUAUHbL CeAA-
acerul (puc. 3, 6). Boinoanena snuepasomomus Ha MOHKOM
yuacmke Kopol 8 npaeoii 10010l obaacmu, nocie sxyeda-
A0MoMUU nposedena 2UuOponpenapo8Ka HeboAbUUM 00BeMOM
usuonoeuneckoeo pacmeopa (puc. 4, a). Puszuosoeuveckuii
pacmeop eeder nod HebONLUUM OaBAeHUeM U HeDONbUUUMU
nopyusamMu mexcoy Kpaem HeuzMeHeHH020 M032a U CIeHKOLl
obHapycennoi Kucmel. Ilocae evidenenus 1/3 naowadu
CMEHOK KUCMbl 20108HOI KOHel, 0NepayuoHHO20 CIOoAA Ony-
wer 6nu3 Ha 20° u npodoadcena eudpoduccekyus ¢ Heboab-
WUM MAHYAAbHIM 0A8AeHUeM HA MKAHb M032a nO0 KUCMOLL
(puc. 4, 6). Kucma nauana poxcoamocs u 6vi1a yoasena
edunbim 6a0kom (puc. 5). Pubpoznas mkaus yoasena c no-
eepxnocmu mo3ea. Boinoanen eemocmas, nHanodceHsl webl
Ha meepayto M03208yt0 00040uKYy. KocmHblil 10CKYm YA0CceH
Ha mecmo, QUKCUPOBAH ¢ NOMOUWbIO MUMAHOBbIX MUHU-
naacmunok. Hanosxucens: wesl nocaoiHo, webl Ha Koicy,
noesska.

Ilocaeonepauuonnwtii nepuood. Hesponoeuueckuii cma-
myc nocae sKkcmybayuu — Ha doonepayuoHHom ypoere. Pan-
HULL ROCACONEPAUUOHHBLI NepUo0 NPomeKan bes 0CA0NCHEeHULL.
3HauumenvHolil peepecc He8poA0UHECKOL CUMNMOMAMUKU
docmuenym K 3-m cymkam, noaHas aKkmueuszayus — Ha 4-e
CymKU nocie onepayuu.

MCKT-koumpoasb 201068H020 M032a ¢ KOHMPACMHBIM
ycuneHuem 8binoaHeH Ha 1-e cymku nocae onepauyuu (puc. 6).
Koncmamuposanvt momanvhoe yodaneHue 2udamuoHoil
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Puc. 3. MHmpaonepayuoHHeie omozpaghuu: a — 8ud nocsie mpenaHayuu Kocmedl Yepena: pasMepbl MpenaHayuoHHo20 omeepcmusi 6o/bulie pa3mepos 2udamudHol Kucmel;
6 — sud Mo32a nocnie 8ckpbimus meepdol Mo32080li 060/104KU; 8U3YabLHO onpedenieH Haubosee MoHKul y4acmok Mo32a (ykazaH cmpeskol)

Fig. 3. Intraoperative photos: a — view after trepanation of the skull bones: the size of the trepanation is larger than the size of the hydatid cyst; 6 — view of the brain after
opening the dura mater; the thinnest part of the brain is visually determined (indicated by an arrow

Puc. 4. MumpaonepayuonHeie homozpaghuu: a — 3man 3Hueganomomuu ¢ 2udpoduccekyuel; 6 — 3man MaHyanbHO20 2udpodUHaMUYECKo20 8030elicmaus

Fig. 4. Intraoperative photos: a — encephalotomy stage with hydrodissection; 6 — stage of manual hydrodynamic action

KUcmbl, NOCAeONEePayUOHHble UBMEHEHUsI M032080U MKAHUL,
YMeHblUeHUe CMeUueHUs CPeOUHHbIX CIPYKMYP.
Tucmonoeuueckoe uccaedoganue onepayuoHHo20 mame-
puana: Xumuroeas 00040uKa NApa3umapHoii KUucmel, noao-
acumenvHo okpaulennas periodic acid-schiff (PAS), c edunuuy-
HbIMU BPOMOCKOAEKCAMU IXUHOKOKKA (puc. 7); ppaemenmol
MKaHU 8eujecmaa 20106H020 M032a C HEPABHOMEPHBIM 0eMap-
KQUUOHHBIM NePULeANIOASPHBIM OMEKOM, 04a208bIMU KPOBO-
UBNUSHUAMU, BbIPANICEHHOU MAKpogaearvHol peakyuel,

VHACMKAMU SPAHYASUULL U YHACMKOM Pa3pacmanus epy606o-
AOKHUCMOIL pubpO3HOI MKAHU ¢ 80CHAAUMEAbHOU AUMPOUO-
HOU uH@uUALMPayUeil U MHOR00ePHbIMU KaemKamu (mKaHe-
8451 peakyus Ha NAPA3UMAPHYIO KUCMY).

09.02.2024 nayuenmxa gvtnucana Ha amoyramopHoe ae-
yeHue.

‘Hesponoeuueckuii cmamyc npu 8binucke: CO3HaHUe sicHoe
(15 6annos no wikane komot Inaseo); spauxu — D = S, cpeo-
HUX pazmepos; omopeakyus xucueas, CUMMempUuHas,;
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Puc. 5. MumpaonepayuoHHsie omoepaguu: a — npodonmiceHue MaHyansHo20 2udpoduHamMuyecko20 8osdelicmeus (KoMnpeccuu) Mo32a: 2udamuoHas Kucma cmasa sezye
omadenismbCs 0M MKAHU M032a; 6 — NPodoM#eHUe MaHYabHO20 2udPodUHaMuUYecKo20 das/ieHus ¢ 00HoMoMeHmHoU 2udpoduccexyuel No38o/Isem NOYMU amMpPasMamuyHo
8bI0e/1UMb KUCMY; 8 — MOMAJIbHO YOaIeHHas Kucma

Fig. 5. Intraoperative photos: a — continuation of manual hydrodynamic effects (compression) of the brain: we see that the hydatid cyst has become easier to separate from the
brain tissue; 6 — continuation of manual hydrodynamic pressure with simultaneous hydrodissection makes it possible to isolate the cyst almost atraumatically; e — totally

removed cyst

Puc. 6. MynemucnupaneHas KoMnslomepHas momMozpaghus 20/108H020 M032a NAYU-
eHMKU C KOHMPACMHbIM ycusleHueM Ha 1-e CymKu nocsie onepayuu

Fig. 6. Multi-spiral computed tomography of the brain with contrast enhanced
on the 1¢ day after surgery

dsudicenus 21a3 8 NOAHOM obseme, Hucmaama Hem; AUYo CUm-
MempuyHoe; A3blK NO cpedHell AUHUL; 0Y160aPHbIX HAPYUEHUL
Hem,; aKmueHble 0BUIICEHUsL 8 KOHEHHOCSIX 8 NOAHOM 00Beme;
Mbluieunas cuna cnpasa — 5 6a108, crega 6 Hoee — 5 641108,
6 negoil pyke — 5 6ann08; peaexcot — D = S; napywenuii
YY8CMEUMeNbHOCU Hem; MeHUH2eaNbHble 3HAKU Ompuya-
menvHble.

Illgoi cambl (3adcugieHue NEPEUYHbIM HAMSNCEHUEM).
[Tlayuenmka akmuena, xooum b6e3 NOCMOPOHHEH NOMOUU.

Pexomenoayuu npu evinucke: anbendason 6 mabnemkax
200 me 2 pasa 6 dens (ympom u 6euepom) nocae edvi Ha Npo-
msxcenuu 30 duell; 3a 2 0us do npuema u 6 I-10 Hedearo me-

panuu — npednusonon 20 me (4 mabnemrxu ympom 6 9:00),
N0 OKOHYAHUU CPOKA — NOIMANnHas ommena Ha 1 mabaemky
6 JeHb.

Ha3znauena noemophas eochumanuzayus yepe3 1 mec
0ns nposedenuss MCKT-konmpons opeanog epyoHoil kaemku
u MPT 201a06H020 Mmo32a.

OBCYXOEHWE

IMopaxeHue ToJIOBHOTO MO3Ta BCJIEACTBAE MEJIEHHO-
TO pOCTa Mapa3uTa v Pa3BUBAIOIINXCSI KOMITEH AN TN -
TEJIbHOE BpeMsl MPOTEKAEeT OECCUMITTOMHO. BOJTBIIMHCTBO
MAIMeHTOB CUMTAIOT ceOsl OOTBLHBIMM B CPEIHEM OT 3 MeC
J10 5 neT. 3HaYMTeNIbHAST 4aCTh TAIIUEHTOB C aJTbBEOKOKKO-
30M U 9XMHOKOKKO30M TOJIOBHOTO MO3Ta 00palialTcs
32 HEUPOXUPYPruuecKoi MOMOILBIO B CTAIUU CyO- WU JIe-
KomrieHcaruu [2].

IMopaxxeHune TOJIOBHOTO MO3ra y NeTeil — JOBOJBHO
penkast TmaToJioTusi, TO3TOMY OYeHb BaXHO, YTOOBI KaX-
IBIA 1eTCKUIA HEHPOXUPYPT ObLT OCBEAOMJIEH O CIOCO0E
JMIMarHOCTUKY 3TOTO COCTOSIHUSI U XUPYPTUIECKOM Jiede-
HUU TaKWX MAlUeHTOB. 151 TOCTAaHOBKU TIPaBUJIBHOTO
JIMarH03a He0OXOAMMBI COOTBETCTBYIOIINE METO/IBI BU3Y-
aIU3alNU C CEPOJIOTUIECKUM HUCCliefoBaHueM |2, 3].

Panee nuarHocTMKa 3XMKOKOKKOBOTO TTOPAXKEHUSI TO-
JIOBHOTO MO3Ia MPECTaBIslIa OONbIIME TPYIHOCTA U HEPE/-
KO MPUBOAMIA K TMATHOCTUYECKUM olIMOKaM. BHeapeHue
B MIPAKTUKY KOMITbIOTepHOI ToMorpacdvu u MPT no3Bomim-
JIO BBISIBJISITh 9XMHOKOKKOBBIE KMCTHI HE3aBUCUMO OT UX Be-
JIMYWHBI, YUCJIA U JIOKAJIM3ALUU B PAa3IMYHBIX OTAENAX IO-
JIOBHOTO MO3Ta, a TakXke MPOBOAUTH AvchdepeHITNaTbHYIO
JIMArHOCTUKY C IPYTUMU OObEMHBIMU OOPa30BAHUSIMMU.

Ipu mapa3uTapHbIX TOPAKEHUSIX TOJIOBHOTO MO3ra Hau-
Oonee nHbopMaTuBHOU okazanach MPT. OxuHoKOKKOBast
KHUCTa M0 CUTHAJIBHBIM XapakTepuctukam mpu MPT coort-
BETCTBYET MPOCTHIM KMCTaM: XMUAKOCTHOE 0Opa3oBaHUE
OKPYTJION WIIN OBAITBHOM (hOPMBI, C YeTKUMU POBHBIMU KOH-
Typamu, TUTIEPUHTEHCUBHBIM MarHUTHO-PE30HAHCHBIM
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Puc. 7. lucmonoauyeckoe uccnedosarue: a — xumuHosas 060/104ka napasumapHoi kucmel (okpacka PAS); 6 — xumuHosas 0607104Ka ¢ napazumamu (OKPAacKa 2eMamoKcu-

JIUHOM U 303UHOM)

Fig. 7. Histological examination: a — the chitinous membrane of a parasitic cyst (PAS coloring); 6 — chitinous membrane with parasites (hematoxylin and eosin staining)

curHayioM Ha T2-B3BeIlIeHHBIX N300pakeHUSX U THITOMH-
TEHCUBHBIM — Ha T1-B3BeIIeHHBIX N300pakeHUX. DXM-
HOKOKK BbI3bIBA€T PEaKTUBHOE BOCTIAJIEHUE C Pa3BUTHEM
IPaHYISILIMOHHOM TKaHU 1 00pa30BaHUEM KarlCyJibl BOKPYT
napasura B Mo3re, moatomy npu MPT BOKpyr KUCTbI BU3Y-
anM3upyeTcs 00040K HU3KOH MHTEHCUBHOCTA MarHUTHO-
PE30HAHCHOTO CHUTHAJa, OTpaXaroumii GpuOpo3HyI0 000-
JIOUKY, 60raTyio KOJIJIJareHOM 1 UMEIOIIYI0 KOPOTKOE BpeMs
T2-penakcanuu. DTOT 000I0K Y MYJIBTWIOKYJISIpHas (VTN
MYJBTUKUCTO3HAS ) KICTA SBIISIIOTCSI KpUTEpUsIMu q1udde-
pEeHLMATbHOM TMAarHOCTUKH.

IMepudoxambHOro 0TeKa BOKPYT S XMHOKOKKOBOI K1~
CTbl OOBIYHO He ObIBaeT. BenurHa 3XMHOKOKKOBBIX KMCT
MOKET OBITh PAa3JIMYHON — OT «TOPOIIMHBI» 10 OTPOMHBIX
pa3MepoB. DXNHOKOKKOBBIE KHCTHI B TOJIOBHOM MO3T€
MOTYT ObITb COJTUTAPHBIMU, MHOXKECTBEHHBIMU U MHOTO-
KaMepHbIMU, Yallle JOKAJIM3YIOTCSI B 0€JI0M BEIIECTBE J100-
HOW, BUCOYHOI U TeMeHHOI nojieit. Kpome Toro, BcTpe-
YaloTCsl BHYTPUKEJYIOUKOBbIE 3XMHOKOKKOBBIE KUCTbI
C OTCJIOUBILIEICS XUTUHOBOM 000JIOUKOI 1 B cybapaxHO-
WIAJIBHOM MPOCTPAHCTBE roJI0BHOTO Mo3ra. 1o naHHbIM
nurtepaTypsl, ipy MPT-uccienoBaHun anbBEOKOKK Tro-
JIOBHOTO MO3ra BU3YaJM3UPOBAJICS KaK HETOMOT€HHOE
KHCTO3HO-COJIMIHOE WU COJIMTHOE 0OBEMHOE O0pa30oBaHUE
(B 3aBHCMMOCTH OT 3PEJIOCTH aJTbBEOKOKKA) C HEpOBHBIMU
KOHTYpaMM, HEOJHOPOIHbBIM T'MMO- WU TMIIEPUHTEHCUB-
HBIM CHTHaJIOM Ha T2-B3BeIIeHHBIX M300paskeHUSIX
U B UMNyJibcHOM nocaegoBaTeabHocT FLAIR, HeomHO-
POIHBIM U30MHTEHCUBHBIM CUTHAJIOM — Ha T'1-B3BelleH-
HbIX U300pakKe€HUSIX, C HATMUYUEM MEJTKUX KUCT U KaJIbLIA-
HaToB. KajnblMHATHI XOPOIIO BU3YyadU3UpPOBAIUCH TIPU
PEHTTEHOBCKOM KOMIIBIOTepHOM ToMorpacduu. s anb-
BEOJISIPHOTO 9XMHOKOKKO03a FOJIOBHOIO MO3Ia XapaKTepeH
BBIpaXKCHHBII ITeprOKaTbHBIN OTEK, KOTOPBIA IeIaeT ero
IMOXOXXMM Ha 3JJOKauYeCTBEHHYIO OITyXoJb [2, 7—9].

JlabopaTopHbIe METOIBI TMATHOCTUKY IIPH SXMHOKOK-
KO3¢ He SBIITIOTCS CIeM(UMIHBIMU U TIO3BOJISTIOT ITOJTYIUTh
JINIITh BCTIOMOTATEIbHYIO0 MHMOPMAIINIO TSI YTOUHSHMUS
muaraosa. [Ipexime Bcero, 3T0 OTHOCUTCS K 303UHOGMUIINH,
BoIsIBIsIEMOM B 18—83 % naGmonenuii. Hexkoropsie aBTo-
PBI OTMEUAIOT XapaKTepHOE MIST OOJIBHBIX 3XMHOKOKKO30M
TOBBIIICHUE KOJIMIESCTBA JICHKOIINTOB, COMEPKaHMUSI 00-
mero 6eyika B ria3Me Kpou. KonndecTtBo TuMdonToB
B KPOBM OOBIYHO CHIKEHO, YPOBHU BCEX KJIACCOB MMMY-
HOMIOOYJIMHOB KPOBU Yallle TIOBBIIIEHEI [7].

OCHOBY J1a00paTOPHOM TMATrHOCTUKU SXMHOKOKKO03a
COCTABIISIIOT CEPOJIOTMYCCKNE pEeaKIUM — HM3MEpeHUE
YpOBHS aHTHTEN K1acca G K BO30YIUTEIIO0 SXMHOKOKKO3a
B KpoBU. Korga yeaoBeK KOHTaKTHPYET C BO30OyIHUTEIeM
9XMHOKOKKO3a, €T0 UIMMYHHAsI CUCTeMa pearupyert, BEIpa-
6ateiBag anturena IgM un IgG. UMMyHOTJIOOYIMHBI KJ1ac-
ca G K 5XMHOKOKKAM B OIIPEAEISICMbIX KOJIMIESCTBAX ITOSIB-
JISLIOTCSI B KPOBU Yepe3 6—8 Hell ¢ MOMEHTA MH(MULIMPOBAHUSL.
KoH1eHTpamms nx HapacTaeT u 4epes3 2—3 MecC JOCTUTaeT
MaKCHUMyMa, COXPaHSISICh B TeYCHHE ITPONOJIKUTEILHOTO
BpeMmeHU. CTeTieHb ITOBBIIIICHUST YPOBHS aHTUTEI B KPOBU
TECHO CBSI3aHA C TSLKeCThIo 3a0oseBaHus. [locie mpose-
IEHHOTO JeYeHUs Yepe3 2—3 MeC BO3MOXHO CHIDKCHHUE
YPOBHSI aHTHUTEII, 9YTO TOBOPUT 00 YCTIICIITHOCTH TePAIIUH.
ToYHOCTD CEPOIOTMYECKOI TMArHOCTUKH COCTaBIIsIET 85 %
[1, 7,10, 12].

[Ipu rucTOIOrMYEeCKOM HMCCIeTOBAaHUM BUIOHA (hU-
Opo3Hast Karcyia BOKPYT pa3BUBAIOIIEICS KMUCThHI, KOTO-
past COCTOUT M3 3 CJIOEB: BHYTPEHHMI CJI0 TIpeACTaBIcH
BepeTeHOOOPa3HBIMM KIIETKAMM, CPEIHUI — OBAJIbHBIMU
COCMMHUTEIPHOTKAHHBIMU KJIETKAMM, HapYyXXHBII — CO-
eIMHUTEIbHOTKAHHBIMY BoJIOKHaMmu [11].

PamnkanpHOE JIeUeHNEe 3XMHOKOKKO3a — TOJIBKO XM-
pypruyeckoe, M HallpaBJIeHO Ha TOTAIbHOE YIaJICHUE 3XH-
HOKOKKOBOM KUCTHI. [Ipy mopaskeHMU TOJI0BHOTO MO3Ta
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OCHOBHOMU SIBJISIETCS OITepalus 1o MeTony JoyiamHra, Ko-
TOPBIH 3aKJTI0YACTCS B TOTAJIBHOM YIAJICHUU KUCTHI C T10-
MOIIBIO TUAPOAUCCEKIINHN. DTOT METOH TO3BOJISIET ITOJI-
HOCTBIO YIAJIUTh KHUCTY, He ITOBpeXaasl IMpHU 3TOM €€
o06osouku. [ToBpexxneHre KUCTH IPUBOIUT K IUCCEMUHA-
LIMU TTaToJIormdeckoro mpoiecca [13—18]. ITpu moBpexxme-
HUU KHCTHI MOXET BOSHMKATH KPOBOTEUCHNE C IIPOBUCIITIX
MOCTOBBIX BEH, a TOKCHMYHAS XUIKOCTh U3 KUCTBI MOXET
CIOCOOCTBOBAaTh BO3HMKHOBEHUIO aHA(DMIAKTUICCKOTO
moka. Ecii Takast cuTyarvst BOSHUKAeT MHTPAOIIePalioH-
HO, peKOMEHIYIOTCSI BBEICHME IeKCaMeTa30Ha BHYTPUBCH-
HO ¥ 00pabOTKa MO3ra BOTHBIM PACTBOPOM XJIOPTeKCHINHA
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Amunongoma — 0bpa3oBaHvie HeoMyXoneBoM MPUPOAbI, XapaKTEPH3YIOLLLEECs IOKaNbHbIM OTIOXEHVEM B TKaHAX HepacTBOPMMbIX HeKOBbIX
arperatoB ferkmx Lienen MMMyHornobynmHos k/A (AL-amMunonaos), He cBA3aHHOE C CUCTEMHBIM aMUIOMA030M. Mcnonb3oBaHue TepMmHa
«aMUIIoM0Ma» CBA3aHO C TeM, YTO 0Bpa3oBaHMe CUMYAMPYET OMyX0Ab MO KIMHUYECKWUM W HepOBU3Yann3aLmoHHbIM AaHHbIM, HO He VMeeT
OTHOLLIEHWSA K OMyXoneBbIM 3aboneBaHnaM. [InarHocTuka AaHHoro 06pa3oBaHwa 3aTpynHeHa BBMAY HeBOMbLLIOMD Y1Ca OMMCaHHBIX Cy4aes,
OTCYTCTBUS CNELMBUHECKUX MPU3HAKOB M CMOCOBHOCT MUMWKPMPOBaTL Nof, onyxonu. Hanbonee foctoBepHbId MeToq BepudMKaLmm — -
CTONOMMYECKOE UCCNeoBaHe. Mbl MpefcTaBNseM 2 KIIMHUYECKUX CIy4ast aMUIOMLOMbI FONIOBHOMO MO3ra, NOATBEPHAEHHbIX TMCTONOMMHECKU.

Knioueskle cnosa: aMmnonaoma, ammunonaos, buoncus, MUKPOXNPYprmyecKan pesexums, 06beMHoe oﬁpaaoaaHme r0JI0OBHOr0 Mo3ra
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Cerebral amyloidoma
I.V. Grigoriev', K.S. Esina?, 0.0. Kordonskaya', S.A. Mamykina', 0.I. Patsap', S.A. Melchenko', I.V. Senko!, M.B. Dolgushin’
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Amyloidoma is a non-tumor lesion characterized by local deposits of insoluble protein aggregates of k/A immunoglobulin light chains in tissues.
This condition is also known as AL-amyloidosis and it is not associated with systemic amyloidosis. The usage of term “amyloidoma” is due
to the fact that this lesion acts like a tumor according to clinical and neurovisualization signs but it is not a tumor.

The correct diagnosis is difficult due to small number of described cases as well as absence of specific clinical symptoms and tumor-like natural history.
The most reliable diagnostic methad is histological examination. We present 2 clinical cases of cerebral amyloidoma, confirmed histologically.

Keywords: amyloidoma, amyloidosis, biopsy, microsurgical resection, cerebral mass lesion

For citation: Grigoriev |V, Esina K.S., Kordonskaya 0.0. et al. Cerebral amyloidoma. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;
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BBELEHUE

AMmionzoMa — 06pa3oBaHNe HEOIIYXOJIeBOI IIPUPO-
ITBI, XapaKTePU3YIOIIeeCs JIOKATBHBIM OTJIOXKCHIEM B TKa-
HSIX HEPaCTBOPHMBIX OEJIKOBBIX arperaToB JIETKUX LIeTei
MMMYHOTJIOOYIMHOB K/A (AL-aMmionmos), He CBSI3aHHOE
C CUCTeMHBIM aMIIONIO30M. AMIJIOUIOMA HE UMEET OT-
HOIIIEeHUSI K OHKOJIOTMYCCKMM 3a00JIEBAHUSIM, OTHAKO
MaHHBII TEPMUH IIPUMEHSIOT, IIOCKOJIBKY 00pa3oBaHUe
CHMYJIMPYET OIyXOJIb IT0 KIIMHNIECKUM 1 HeiipOBU3YaIH -
3alIMOHHBIM JaHHBIM [1]. JIpyrumu MopdoJiorndyecKuMu

(hopmamu oTOXEHUS aMUIIOWA B TOJIOBHOM MO3TE€ MOTYT
OBITH 1LIepeOpabHas aMIJIOMIHAS aHTHOIATHSI M TaKue
HelipolercHepaTUBHBIC 3a00JieBaHMSA, KaK OOJIC3HB
AnplreiiMepa, 6ose3nb I[TapkuHcoHa u np. [2].

I[ToMrMO OTJIOXEHMSI aMUJIONIA B TOJIOBHOM MO3Te
CYIIIECTBYET TAK:Ke MHOXECTBO CUCTEMHBIX (hOPM aMUJIO-
nno3a. CorracHO cCOBpeMeHHOM Kitaccudukaiy Beemup-
HO opraHu3anuu 3apaBooxpaHerust (2016 ) cylecTByeT
>30 aMuIOMIHBIX OeKOB. JIMarHOCTHKA 3aKJII0YaeTCs
B BEISIBJICHUH OTJIOXKECHUSI aMIJTOMIA B TKAHSIX C TIOMOIIBIO
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OKPAaCKM KOHTO-KpacHBIM. AMWIOMI M3-3a Kpocc-f-
CKJIAMYaTO CTPYKTYPHI CIIOCOOEH K IBOMHOMY JIyderpe-
JIOMJICHHIO, 113-3a YeTro IIPUoOpeTaeT KeATO-3eJIEHOe CBe-
YeHHE B MOJSIPU30BAaHHOM CBeTe. B 3aBUCHUMOCTH OT
(opmbl amunonnosa (AA-, AL-ammtonnos, Ap, APrPScr)
KJIMHWYECKass KapTUHA W METOMBI JICUCHUS pagruKaIbHO
OTJIMYAIOTCST — OT MOPaKEeHUS MeprudepUIeCcKoil 1 IIeHT-
pagbHOM HEPBHOM CHUCTEMBI IO OTJIOKCHUSI aMWJIOMIA
B OpraHax (cepaeyHasi MbIILLa, CIM3KUCTast 000J104Ka Mpsi-
MOt KWIIIKH, TIOYKH U T.4.) [3].

[lepBoe yrmommHaHue 00 aMIIOMIOMe 3a(PUKCHUPOBAHO
B 1935 1. S. Saltykow 11pm ImpoBeIeHUN TTaToJIOTOAHATOMIYE-
CKOTO MCCIICIOBAHIST BEIIECTBA TOJIOBHOTO MO3Ta ObUTH OOHA-
PYKeHbI HeOOJIBIINE MAKPOCKOIMUYECKI Pa3INIMbIe 00pa-
30BaHMS B OEJIOM BEIIIECTBE, KOTOPHIE TUCTOJIOTMYESCKI OBUIH
MIEHTU(UIIMPOBAHBI KaK oTioxeHne amuonna [4]. C Toro
MOMEHTa B MHPOBOI1 JITepaType onrcaHo MeHee 100 ciydaeB
OTJIOXKEHMSI aMIJIOMIa B HEpBHOM cucTeMe. laHHOe 3a0011e-
BaHME OTHOCHUTCS K TpyIIe ophaHHbIX, 3aTparuBaloIINX He-
OOJIBIITYIO YaCTh MOITYJISIINK. Ero MMarHocTrKa ocIoXKHSICTCS
OTCYTCTBHEM CHELM(PUICCKIX IIPU3HAKOB TIpoIiecca 1 CIT0-
COOHOCTBIO 00Pa30BaHNST MUMMKPHPOBATE OITyXOJTb.

MEI nipencTaBisieM 2 KIMHUYSCKUX CIIydasl aMUION -
JTOMBI TOJIOBHOTO MO3Ta, IIOATBEPKICHHBIX THCTOJIOTHYC-
CKH, ¥ IPUBOINM 0030p JINTePaTypPhI, TOCBAIIICHHON TaH-
HOMY 3a00JICBaHHIO.

KIIMHWUYECKWIA CNYYAW 1

Hauuenmxa, 50 aem, 02.05.2023 nocmynuaa 6 naaro-
eom nopsioke 8 DIIMH OMFEA Poccuu ons onepamugHoeo
emMewamenvcmea — OUONCUU BHYMPUMO3208020 00PA308AHUSL.
U3 anamuesa uzeecmno, umo c 2019 e. nayuenmky becnoko-
AM CHUNICEHUE YYECMBUMEAbHOCMU U HAPYUleHUe MeaKol
MOMOPUKU 8 Ne6bIX KOHEHHOCMSAX, 4 MAKice INU300uecKie
20106Hble 6oau. TIpu maeHumMHO-pe30HaHCHOU momogpaguu
(MPT) 2on06H020 mo3ea, gvinoatentoil 25.12.2019, gviasae-
HAa 30HA UBSMEHEHH020 CUCHAAA C HeHemKUMU KOHMYpPamu
6 enyOuHHbIX omdeaax npagoll memerHol 004U, pasmepamu
25 x 18 x 16mm, eunepunmencueras va T2- u FLAIR- u eu-
nounmencuenas Ha T1-nocaedosamenvnocmsax; npu éeede-
HUU KOHMPACMHO20 NPEenapama Omme4eHo e2o 2emepoeeHHoe
HakonaeHue, bes nepugokarvHoeo omexa (puc. 1).

C momenma nepeu4Hoil OUAeHOCMUKU 00pA308aAHUS
(2019 2.) nayuenmia npowina donoaHumensHoe 00credoganue
0415 UCKAIOYeHUs napa3umapHoil UHea3uu, capkoudoa, my-
bepiynesa u demueaunusupyrouwux 3aooneseanuil. Ilo pezyno-
mamam anaausza auxeopa u MPT 201061020 Mo32a, KomnblO-
meproti momoepaguu (KT) opeanoe epyownoii kaemku,
uccaedo8anus ColeOPOMKU U AUKEOPA MEMo0oM HOAUMEPA3-
HOU YenHoU peaKyuu ebluleOnUCanHvle 3a001e6anus Obiau
UCKAHUEHbL U NPUHAMO pelenue 0 Haba0eHulU 8 OUHAMUKe.

3a nepuod ¢ 2019 no 2021 e. no dannvim MPT 20106H020
M032a ObLi OmMmeueH pocm 006eMH020 00pPa308aHUSL, NPU IMOM
COXPAHAACA 1eB0CMOPOHHUI 2emunapes 0o 4 6a1108.

Yepes 4 2o0a nocae nepeuunoii duaerocmuxu (27.03.2023)
6 C653U C 6HE3ANHO GOZHUKWUM INU3000M HAPACMAHUS

Puc. 1. Knuxuyeckul cnyqal 1. MazHumHo-pe3oHaHcHas momozpaghus 20108H020
Mo32a nayueHmku om 2019 2.: 30Ha U3MeHeHH020 cuzHana (ommeyeHa 38e3904Kol)
€ HedemKUMU KOHMYpamu 8 2/1ybuHHbIX omdesax npasoli memeHHol donu, aunep-
UHMeHcusHas Ha nociaedosamensHocmsax T2 (a) u FLAIR (6) u 2unouHmeHcusHas
Ha T1 (8); npu 88edeHuu KOHMPACMHO20 Npenapama omMe4aemcs e20 2emepozeH-
Hoe HaKonJieHue (2), nepugokansHelli omek omcymcmayem

Fig. 1. Clinical case 1. Brain magnetic resonance imaging of a patient at 2019: an area
(marked with a star) of an altered signal with indistinct boundaries in the deep area
of the right parietal lobe, hyperintense on T2 (a) and FLAIR (6) and hypointense on T1 (8);
with heterogeneous accumulation of contrast agent (2), without perifocal edema

c1abocmu 6 N1e8biX KOHeYHOCMSAX, eUNepKuHe3oM no muny
PUMMUYHBIX NOOePeUBAHUIl 6 NAAbYAX €8O PYKU, 6 1e80l
N0A08UHe AUUa nayueHmKa obiaa docmasaeHa 6pueadoli cKo-
poii nomouwiu 6 OIIMH OMBA Poccuu ¢ nodosperuem
Ha ocmpoe HapyuieHue M03208020 Kposooodpawenus. Tlpu no-
cmynieHuu nayueHmie 0bL10 nposedeHo cmanoapmHoe o0cie-
dosanue npu exodsujem duazHose «urcyrom», exarouas KT
u MPT 201061020 Mmo32a.

Hannvie KT om 27.03.2023 (puc. 2): 6 npasoii memeHHOL
done 8U3YANU3UPYeMCs 30HA NAMOA0UMECKUX U3MEHEeHUll
HenpasuavHoi hopmbl, 6e3 yemKUx epanul;, 4acmu4Ho oKpy-
JCEHHAsL 30HOL nepuhoKanbHO20 omeKa, 6e3 KalbUyuHaAmos,;
ouaeu KpoGoUsAUAHULL U UHPAPKMOE OMCYMCMBYIOM.

Jannvie MPT 201061020 mo3ea om 27.03.2023 (cm. puc. 2):
8 enyboKux omdenax 6e1020 seuecmea nPagvix N00HOI U me-
MeHHoUl doaell onpedensemcs GHymMpUM0o32080e 00pa3o8anue
pasmepamu 33 x 35 x 18 mm, be3 uemkux KOHmMypoe8, Heoo-
HOPOOHOI CMPYKMYPbL ¢ MHO2OYUCACHHbIMU MEAKUMU 2eMOp-
PacuMecKUMU BKAHOMEHUSMU, C 8a302eHHbIM omekom do 1,5 cm,
PACRPOCMPAHSIOUWUMCAL 8 CYOKOPMUKANbHbIE OMOebl YeHM -
DANbHBIX U3BUAUH; NPU 86e0eHUL KOHMPACMHO20 Npenapama
omMmeuaemcsi e2o eemepoeeHHoe HaAKonAeHue; Ha nepQhy3uoHn-
HbIX Kapmax obpazoganiie 0eMOHCMPUPYem HeBbipadiceHHoe
nosvuuenue nokasamenei T (cm. puc. 2).
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IIpu cpasnenuu c dannvimu MPT om 2021 2. ommeueHbi
3HAUUMOe YeeauteHue pasmepos 00pa30eanus U 30Hbl KOH-
Mmpacmupoganus, noseaeHue nepuphoKaibHo20 omexa.

Ilpu ouenke HesposoeUHeCK020 CMAMYCA BbIAGACHBL CHU-
JiceHue cunvl 8 npasoil kucmu 0o 4 6aino8, anuzopegrexcus
(D <S), cencumuenas amakcus, eunecmesus N0 MUuny

Puc. 2. Knunuyeckuii cnyqal 1. KomnelomepHas (a) u Ma2HUMHO-pe30HAHCHAS
momoepagus (6—e) 20m08H020 Mo32a nayueHmku om 2023 2.: 30Ha U3MeHeHHo20
cueHana (ommeydeHa 38e3004Koli) C HeYeMKUMU KOHMYPaMu 8 npasoli meMeHHoU
dosie, OKPYXHEHHAS 30HOU MUHUMAJ/IbHO20 NEPUMOKALHO20 OMeKa, C/leeKa 2unep-
UHMEHCUBHAS HO KOMNbIOMePHO-MoMo2paghuyeckoM u306paxceHuu (a), 2unepuH-
meHcusHas Ha nocnedosamensHocmsx T2 (6) u FLAIR (8), ¢ MHoxcecmeeHHbIMU
MesiKuMU 2emMoppazuyeckumu ommnoxcerusMu Ha SWAN-nocnedosamensHocmu (2);
npu 8sedeHUU KOHMPACMHO20 NPenapama omMe4yaemcs e2o 2emepo2eHHoe Ha-
KonseHue (9); npu nepgy3uoHHOM ucciedosaHuu — HebosbUoe No8bILIEHUE NOKA-
samens T_ (e)

Fig. 2. Clinical case 1. Brain computed tomography (a) and magnetic resonance
imaging (6—e) of patient of 2023: an area (marked with a star) of an altered signal with
indistinct boundaries in the deep area of the right parietal lobe, surrounded by minimal
perifocal edema (a) hyperintense on T2 (6) and FLAIR (8) with multiple small
hemorrhages on the SWAN sequence (2); with heterogeneous accumulation of contrast
agent (9) as well as slight increase of T___during cerebral perfusion examination (e)
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Puc. 3. KnuHuueckul cnyqal 1. KomnslomepHas momoezpacghusi 20/108H020 Mo32a
NayueHMKU, 8bINOJIHEHHAS Ha 1-e cymKu noc/e buoncuu: 040208 Uwemuu U Kpoeo-
u3nuSHUU He 8bisienieHo (a); 8 npagol meMeHHoU Kocmu onpedensemcs mpeguHa-
YUoHHOe omeepcmue, 3ano/IHeHHoe KocmHol Kpowikol (6)

Fig. 3. Clinical case 1. Brain computed tomography of the patient performed 1 day after
biopsy: there are no areas of ischemia and hemorrhages (a); a trefination hole filled
with bone powder is determined in the right parietal bone (6)

«BbICOKUX nepHamok u 20avgh» caeea. Ilayuenmia npokKoH-
CYAbMUPOBAHA HEUPOXUPYP2OM: PEKOMEHO08AHO NAAHOB0E
onepamueHoe Aeyerue 8 obseme GUONCUU.

02.05.2023 6 DIIMH ©®MbBA Poccuu evinoanena naamo-
8asi onepayusi — buoncus 06pazo8anus U3 mpeghuHayoHHO-
20 omeepcmus. Ilocaeonepayuonnsiii nepuod npomexan
6e3 ocnoxucnenuit. Ilo danuvim kormpoastoil KT eonoenoeo
MO032a UeMUYECKUX U 2eMOPPASUMECKUX OCAONCHEHUIL He 8bi-
saeneno (puc. 3). Tucmonoeuuecku sepuguuuposara yepe-
bpanvHas amunroudnas aneuonamus (puc. 4). Ilpu okpacke
Ha amunoud (KOHe0-KpacHbiM) Gbl6AeHO OKPAUUBAHUE CKON-
AeHUIl gewjecmea 8 KpacHblil ygem, npu Uucciedo8aHuu 6 no-
AAPUBAUUOHHOM CBeme OMMEeUEHO JHCeAmMO8amo-3e1eH08amoe
ceeueHile.

Tlayuenmxka evinucana na 3-u cymku nocie onepayuu
6 y006.1emEopUmMeNbHOM COCIOSHUU, Oe3 Hapacmanus Hegpo-
sao0euveckoeo deguyuma. 3a nepuod HabaOeHUs 3a naAyuU-
enmkoil (8 mec) danvHeliueeo pocma 06pazoeanus He 3aQuK -
cuposano (puc. 5).

KVMHWUYECKWUIA CNYYAR 2

Hauuenmra, 41 2oda, 10.04.2023 nocmynuaa é naaro-
eom nopsdxe 6 DLIIMH ©OMbBA Poccuu ¢ scarobamu Ha no-
CMOSHHYIO 20108HYI0 004b 0asAwe2o xapakmepa 6 A00HO-
BUCOUHOU 0baacmu, MOWHOMY, C6emMOOOA3Hb, WAMKOCb
npu xodvbe, a maxkice cAabocmv U OHeMeHue 8 NpPaebix
KoHeuHocmsax. M3 anamuesa 3a601e6aHus U36eCMHO, YMO
6 2014 . nauuenmka enepgvle ommemuna nosiéAeHue Hapa-
cmaroweil crabocmu 8 KOHEHHOCMAX, OHEMEHUSL 8 KOHEHHO-
cmsax no muny <uyaok». bviia eocnumanusuposana 6 omoe-
AeHUe He8poAo2UlL C HUNCHUM napanape3om 0o 3 6an108,
onemenuem c ypoeus depmamoma Th . Ilo mecmy xcumens-
cmea nayueHmke 0Obii @blcMAeAeH OUAZHO3: PACCesHHbLIL
ckaepos. Ilposeden 1 kypc naazmaghepesa u 2opmonomepanuu
€ NOA0XHCUMENbHOU OUHAMUKOU 8 8U0e HAPACMAHUS CUAbL
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Puc. 4. Knunuyeckuii cnyyaii 1. lucmonoauyeckoe (a) u uMmyHozucmoxumuyeckoe (6—2) uccnedosarue buonculiHozo Mamepuana nayueHmku (x200): hpaeMeHmsl mKaHu
20/108H020 M0320 C MHOXECMBEHHbIMU CKONJIeHUSIMU aMOphHO20 €060 303UHOPUILHO20 beccmpyKmypHO20 8ewecmed, PeaKMUBHLIMU UMEHEHUSMU 2/1UU U 040208b6IM
2/1U030M (OKPACKA 2eMAMOKCU/IUHOM U 303UHOM) (a); NPU UMMYHO2UCMOXUMUYeCKOM ucciedosaHuu obHapyxceHs! duggysHas skcnpeccus S100 (8), GFAP (2), cunanmoghu-
3UHA 8 MKAHU 20/108H020 M032a, omcymcmaue 3kcnpeccuu p53; Ki-67 8 mxaHu 20/108H020 M032a He 8bisinieH (6), nosoxcumessHas S0epHas 3KCnpeccus — MosibKo 8 siel-

Koyumax

Fig. 4. Clinical case 1. Histological (a) and immunohistochemical (6—2) examination of patient’s biopsy material (x200): fragments of brain tissue with multiple accumulations of
amorphous eosinophilic structureless substance, reactive glial changes and focal gliosis (hematoxylin and eosin staining) (a); immunohistochemical examination revealed diffuse
expression of S100 (), GFAP (2), synaptophysin in brain tissue, negative expression of p53; Ki-67 in brain tissue was not detected (6), positive nuclear expression — only in leukocytes

8 HUICHUX KOHeuHOCmsX 00 5 6annoe cnpasa, 4 6anrnoe cresa,
VAYUUEHUS 4Y8CMEUMENbHOCTU.

IIpu naarnosoii MPT 2on06H020 M032a 6 QuHaMUKe vepe3
1200 (8 2015 2.) snepsvie bbiau 6bis61eHbL CMPYKIMYPHBLE UME-
HeHUsl 6 1eB0ll BUCOYHOII 0ose, 0CMPOBK0BOIL oe U 8 obaacmu
bazanvHbix 30ep 1e6020 noayuiapus. Beicmaenen npedsapumens-
Hblll duaeHo3: apmepuosenosnas marvghopmayus. Tpunamo
peuierue 0 HabNO0eHUU 3a NAUUeHMKOU 8 OUHAMUKe.

B 2023 2. npu noemoproit MPT ¢ koumpacmHuim ycune-
HUeM U3MeHeHUs PACUeHeHbl KaK Onyxoab 1e60ll 0CMPOBK08Oii

doau. llayuenmka npoKoHCYN6MUPOBAHA HEUPOXUPYPEOM:
PEKOMEHA08AHO ONepamugHoe AedeHue.

Ha momenm nocmynaenus 6 Hegponoeuueckom cmamyce
OmMmeueHbl 2unecmesusi NPagoil NOA0BUHBL AULA, C2AANCEHHOCHTb
npasoii HocoeybHOI CKAAOKU, CHUNCEHUE MbIUEHHOL CUMbL 8 NPa-
8bIX KOHeuHOCmsX 00 4 641108, Jcugsbie AcUMMempPUUHbLe CYXO0-
JcUNbHYLE U nepuocmanshble peghnexcol ¢ koneunocmeli D >,
npasocmMoporHsis cemueunecmesisl, amaKmu4eckas Noxoo0Ka.

Bunoanena KT 20n06H020 M032a ¢ KOHMPACMUPOBAHUEM:
00HapYdIceHbl KanbUUHamol 8 06aacmu 6a3anbHbix sidep caesa.
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Ilo dannoim MPT 20106H020 MO32a ¢ KOHMPACMUPOBAHUEM
8 KOpMUKAAbHO-CYOKOPMUKANbHBIX OMOeNax Ae60li 0CMpog-
K060il doau ¢ pacnpocmpaHeHuem Ha HaApYICHYI KAncyny
U cocedHue omoensl NeHMUKYAAPHOU opmayuu, a makaice

Puc. 5. KnuHuveckud cyqad 1. MazHuUmMHo-pe30HaHCHas momozpaghus 20/108H020
M032a nayueHmKu Yepe3 8 Mec nocse buoncuu: 30Ha buoncuu ommeyeHa 38e3004-
Koll. YsenuyeHus obsema uameHeHul Ha nocnedosamensHocmsix T2 (a) u FLAIR (6)
He onpedensemcs

Fig. 5. Clinical case 1. Brain magnetic resonance imaging of patient performed
8 months after the biopsy: the biopsy area is marked with a star. The increase of the
volume of lesion and postoperative changes on T2 (a) and FLAIR (6) sequences is not
determined

Puc. 6. KnuHuueckud cnyqal 2. Ma2HUMHO-pe30HaHCHAas momo2paghus 20/108H020
M0320 NAYUEHMKU C KOHMPACMHbIM YCUSIeHUeM: 30Hd U3MeHeHH020 cueHana (om-
MeyeHa 38e3004KaMU) C HeYemKUMU KOHMYpaMu 8 obaacmu iego2o 0CMpPosKa,
OKPYeHHas 30HOl MUHUMO/IbHO20 NepUGOKANbHO20 OMeKd, CieeKa aunepuHmeH-
cusHas 8 pexcume T2 (a, 2); npu 88edeHUU KOHMPACMHO20 Npenapama ommeyaem-
cs1 e20 2emepozeHHoe HakonseHue (6, 8)

Fig. 6. Clinical case 2. Brain magnetic resonance imaging of patient with contrast
enhancement: an area (marked with stars) of an altered signal with indistinct
boundaries in the area of the left insula surrounded by minimal perifocal edema,
slightly hyperintensive on T2 (a, 2) with heterogeneous accumulation of contrast
agent (6, 8)
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Puc. 7. KnuHuyeckul cnyyali 2. MaeHumHo-pe30HaHCHas momMozpagusi 20/108H020
Mo032a nayueHmku: @, 6 — Ha 3-u cymku noc/e onepayuu: 0CMamoyHell pazmeHm
06pa3osaHus (ommeyeH 38e3004KaMu) Ha T1-838eweHHbIX U300paxceHusX 6e3 KoH-
mpacmHozo ycuneHus (a) u ¢ koHmpacmuposaHuem (6); 8, 2 — yepe3 8 Mec nocsie
onepayuu: ocmamoyHslll paemeHm 06pasosaHus (ommeyeH 38e3004KaMu)
Ha T1-838eweHHbIX U306paxeHUSX 6e3 KOHmPAacmHozo ycuneHus (8) u ¢ KOHMpa-
cmuposaHueM (2). bes duHamuku

Fig. 7. Clinical case 2. Brain magnetic resonance imaging of patient: a, 6 -
on 3" postoperative day: the residual fragment (marked with stars) on T1-waited
images without (a) and with (6) contrast enhancement; 8, 2 — 8 months after surgery:
residual fragment (marked withstars) on T1-waited images without (8) and with (2)
contrast enhancement. Without dynamics

€ HenocpeoCmeeHHbIM NPUAe2AHUEM K BUCOUHOMY PO2Y 18020
00K06020 Jcenydouka onpedeasnacs NAmMoA0UYecKas 30Ha
CMPYKMYPHbIX U3MEHeHUU (eunepuHmeHCUGHblI CUeHal
Ha nocaedosamenvrocmsx T2, FLAIR) ¢ naauuuem na gone
MSACKOMKAHHO020 KOMNOHEHMA, UHMEHCUBHO HAKANAUBAUe-
20 KOHMPACMHOE 8eUlecmaeo, NAMoA0UHECKUX cOCYyd08 U ne-
mpughukamos (puc. 6).

11.04.2023 ebinoaneno mukpoxupypeuteckoe yoaieuue
06pazosarus 00 Helipoghuzuonoeuueckum Konmponem. B ooaa-
MU KOpMUKOCRUHAABHO20 MPAKMa 0CMagaeH ghpazmenm ony-
X0/1U NO MeQUAnbHOIL €20 epanuye 88Udy UHMUMHO20 NPUAeLAHUS
00pazo8anus K KOpPMUKOCRUHAALHOMY mpakmy (puc. 6).

Ilocae onepayuu cocmosinue nayuenmiu 6sL10 cmadusb-
HbIM, HeBpOA02UMeCK ULl cmamyc — Ha 000NEPALUOHHOM YPOBHe.
Teuenue nocaeonepayuontoeo nepuoda eradkoe. Ilpu konm-
poasroil MPT 201061020 M032a uepe3 8§ mec 0aHHbIX, YKA3bI-
8alOWUX HA pocm 00pA308aHUs, He nOAYHeHO (puc. 7).

IIpu eucmonoeuueckom uccre0o8anuu NPU3HAK08 Heo-
naacmu4eckKo2o U OeMueauHu3upyuezo npoyecca 8 noay-
ueHHbIX 00pasyax He obnapyscero. lucmomopgonoeuueckas
KapmuHa coomeemcmeosana uepedpaivHoli amuioudHoll
aneuonamuu (puc. 8).
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Puc. 8. Knunuyeckuti cnyyali 2. [ucmonoaudeckoe (a, 2) u uMMyHozucmoxumuyeckoe (6, 8) uccnedosaHue Mamepuana nayueHmku (x400): npu MUKPOCKONUYECKOM ucciie-
008aHUU BU3Ya/IU3UPYEMCS NAMO/I02UYECKAS MKAHb, NPedCMasIeHHAs PA3HOBEIUKUMU OKPY2/1bIMU U 080UOHbIMU 6/1e0H0-303UHOGUTEHBIMU AMUI0UGON0A06HBIMU CMPYK-
mypamu (0KPacKa 2eMamMOKCUUHOM U 303UHOM) (a). B yacmu makux cmpyKkmyp npocMampuearomcs Npoceemsl, 8 HEKOMOPbIX U3 HUX 8U3Yanu3Upyomcs MeaKokanubep-
Hble cocydbl, MecmaMu daHHble CMPYKMYpsl HANOMUHAKOM «MeHU» COCY008 MesIKo20 U CpedHez0 Kanubpos; NPOCMPAHCMBA MeXcdy ONUCAHHbIMU aMUIouUd0N0d0bHsIMU
CMPYKMYpamu 8bIN0/HeHb! Y3KUMU NOIOCKAMU 2/1Ua/IbHOU MKAHU € NPU3HAKAMU PeaKmueHo20 NU/IoUdHo20 2/1u03a; S0epHol amunuu He 06HapyceHo. [Tpu uMMyHoaucmo-
XUMUYeckoM uccnedosaHuu swisienera xcnpeccus GFAP (6), curanmogu3ura u benka MuenuHa 8 pe3udyanbHbIX y4acmKax MKaHU ueHmpansHol HepeHol cucmeMsi;
nponugepamugHbil uHoekc (Ki-67) — okono 0% (8). pu okpacke KOH20-KPACHBIM BbiSB/IeHbI OMIONHEHUS amMuioudonodobHO20 8ewiecmea KaxK 8 CmeHKax cocydos, max
u 8 Mexccocyducmom npocmpaxcmee (2). [Ipu uccnedosaHuu 8 NoaSPU3ALUOHHOM ceeme 8bisIB/IEHO 3e/1eH08AMO-J(e/Imoe C8edeHuUe, XapaKkmepHoe s amunoudosa

Fig. 8. Clinical case 2. Histological (a, 2) and immunohistochemical (6, 8) examination of patient’s biopsy material (x400): microscopic examination visualizes pathological tissue
represented by variously rounded and ovoid pale eosinophilic amyloid-like structures (hematoxylin and eosin staining) (a). In some of these structures, gaps are visible, and
small-caliber vessels are visualized in some of them; somehow these structures resemble the “shadows” of small and medium-sized vessels; the spaces between the described
amyloid-like structures are made of narrow strips of glial tissue with signs of reactive piloid gliosis; no nuclear atypia has been detected. Immunohistochemical examination
revealed the expression of GFAP (6), synaptophysin and myelin protein in the residual areas of the central nervous system tissue; the proliferative index (Ki-67) is about 0% (s).
When stained with Congo red, deposits of an amyloid-like substance were detected both in the walls of blood vessels and in the intervascular space (2). When examined
in polarizing light, a greenish-yellow fluorescence characteristic of amyloidosis was revealed
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OBCYXIEHUE

Manucdecranms aMUIOUIOMBI, IO JaHHBIM JIUTEpa-
TYypHI, Yallle MIPOUCXOIUT B BO3pAcTe cTapiie 45 JieT, omHa-
KO B OITHOM U3 MPEICTaBICHHBIX HAMU CIIydaeB 3a00IeBa-
HHe Ie0ITPOoBaIO paHbIie (32 roma Ha MOMEHT Je0ioTa
cumnToMoB) [5—7]. Haubonee pacnpocTpaHEHHBIMU CUMIT-
TOMaMM SIBJISTIOTCSI CYIOPOXKHBIEC ITPUCTYIIBI, TOJOBHAS
00J1b, HapyIICHUE 3PEHMUS, TOJIOBOKPYKEHNE, OYarOBBIN
HEBPOJIOTUICCKUI Te(DUIIUT B BUIE HAPYIICHUIA MBITIIECY-
HO¥ CYJTBI ¥ 9yBCTBUTEIIFHOCTH (TEMHIIape3 ¥ TeMUTIApE-
cresusl) [5].

Bricokast Bapna®eIbHOCTb CHMITTOMOB CBSI3aHa C pa3-
JIMYHOM JIOKaIM3aluen nopaxeHus. Yaiie Bcero mpu rnpo-
BeaeHnu KT wim MPT o6pa3oBaHue oOHapyK1UBaIOT B Cy-
MIPaTeHTOPHUATIFHOM OEJIOM BEIIIeCTBE, C PACIIONIOXEHIUEM
MEPUBEHTPUKYIISIPHO U TTIepUBacKyJIsipHO [8]. B MupoBoit
JINTEepaType OIMMCAHO HECKOJIBKO CIy4YaeB BBISIBICHUS
aMUJIOMOIOMBI B TPOMHMYHOM HepBe (Yallle B TaHIJIWM),
¥ 3TOT (DaKT BaxkeH npu auddepeHIINaTbHOM TMarHOCTH -
Ke IpUYMH TpUTeMUHAIbLHOU HeBpanruu [9]. Xapakrep-
HBbIe HEHPOBU3YaTN3aIMOHHBIC TTPU3HAKA aMUJIOUIOMBI
BBIICIUTD 3aTPYIHUTEIBHO, TaK KaK UMEIOTCS TTPU3HAKH,
CXOXHeE C TIIMOMOM, TMM(POMOIT 1 MeTacTa3aM1 B TOJIOB-
Hoit Mo3T [10]. Hnsg obciaegoBaHus MPU TMOJO3PEHUN
Ha aMIUTOUIOMY peKoMeHayeTcs BRIToTHUTh MPT rosios-
HOTO MO3Ta ¢ KOHTPACTHBIM YCUJICHHEM, MAarHUTHO-PE30-
HAHCHYIO TIep(dy3uI0, TOTOJTHUTEIBHO PEKOMEHIYETCS
MMpOBeACHNE MMO3UTPOHHO-3MUCCUOHHOM ToMorpadum,
COBMEIIIEHHOM ¢ KOoMIIbIoTepHOI ToMorpacdueii (IT9T-KT),
C aMMHOKUCJIOTHBIMU paguoMapKepaMu: METUOHUHOM,
TUPO3UHOM U UX aHajoroM F-¢rop-L-denunnanannaom
(FDOPA).

IIpu MPT xapakTepHbl clienyolue Mpu3HaKu:

* Ha T1-B3BellI€eHHbIX U300paKEHUSIX CUTHAJI OT aMUJIO-
WIOMBI BapbHpyeT OT M30- IO TUIICPUHTCHCHUBHOTO,
TP 3TOM IPOMEXYTOUHAsI MHTEHCUBHOCTH CUTHAJIA,
CKOpee BCero, COOTBETCTBYET HEPaBHOMEPHOMY OTJIO-
XKEHUIO aMUJIONIA;

* Ha T2-B3BelmICHHBIX M300paXKCHUSAX CHUTHAJ dYalle
BapbUpYyeT B AMAIMTa30He OT CPEIHETO IO TUIICPUHTCH-
CHBHOTO;

* HaOJOHAeTCS TMHEWHBIN MAaTTePH KOHTPACTUPOBAHUS
mo Tepudepn MOpPaXeHUsI, KOTOPHIA MOXET OBITh
PE3YJIBTaTOM OTJIOXKECHMST aMIJIONIA B OKPYKAIOIINX
cocynax;

* ipu nepdy3uoHHoirt MPT B oGnactu aMUJIOUAOMBI
OTMEYaeTCsI CHIKEHHAS IIepQy3usi;

* HeXapaKTepHO IOCTOSHHOE HATMIME ITeprhOKaIbHO-
ro OTeKa, OAHAKO OH MOXET ITPHMCYTCTBOBAThH [6, 11].
IIpu KT ronoBHOro mMo3ra xapakTepHO BbISIBIIEHUE

00JIaCTH TTOBBIIICHHOW TUIOTHOCTH C HaKOILUICHUEM KOH-
TpacTHOTO BellecTna [12].

C y4eTOM HEOITyXOJIeBOM IIPUPOIHEI 3a00JIeBaHMUS BO-
MPOC O TAKTHKE JICUCHUSI OCTACTCSI OTKPHITBIM U €€ BEIOOD
3aBUCHUT OT HalIW4ms Macc-3(ddekra, TMHAMUKA POCTa
00pa3oBaHUs 1 HeBpoJjiormueckoro aedunmra. Hebomab-
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0 00beM MMeIoIIeiics MHDOPMAIIUK, OTCYTCTBUE YET-
KX peKOMEHIATETbHBIX TIPOTOKOJIOB OCIOXKHSIIOT JICUCHIE
JAHHOU TPYMITHI AIIMEHTOB.

B nuteparype onmcaHbl eIMHUYHBIE CIy9ar POCTa 00-
pa3oBaHMS B IMHAMUKe. B cucremMaTnyeckuit 0030p uTe-
paTypbl, BeimoJdHeHHbI D.P. Bray 1 coaBT., BKIIOYEHBI
IaHHbIe 39 MaIMeHTOB, CPEIHUIA BO3pacT KOTOPHIX COCTa-
Bul 49,4 rona; 54% mnalueHTOB ObLIM XEHCKOTO I0Jia,
OCHOBHBIC ICOFOTHBIE CUMITTOMEI 3200JIeBaHUSI — SITVIICTI-
TAYECKUE TIPUCTYIIBI, TOJIOBHAs 00JIb. 3a BpeMs HaOJTIoIe -
HUA y | MaIlMeHTKY ¢ BBIMMOJTHEHHOM OMOIICHell OTMeUeH
poct obpazoBanus. Cpean 11 MalMEHTOB ¢ TOTAJbHBIM
yaaJeHHeM aMIJIONIOMBI Y 4 TAIIMEHTOB B CPOKM OT 3 110
24 Mec oTMeYeHa MOJIOXKUTEIbHAS TMHAMUKA B BUOE OT-
CYTCTBHSI TIPUCTYIIOB 1 CTAOMIM3AlINK COCTOSTHUS; B 3 CITy-
yasix HabJ1oaJICs TPOTrPECCUPYIONIMI HEBPOJOTMUYECKUIA
neULUT B BUIE YXYALIEHUS 3peHUs U cJ1aboCTU MpaBoii
PYKU; y 4 mallMeHTOB KaTaMHe3 OTCYTCTBYeT. YacTuuHas
PEe3eKIINS MIPOBEIeHA y 5 TAallMeHTOB, TOJIBKO Y OTHOTO
13 HUX 3a(pUKCUPOBAaH HEBPOJIOTMIECKMI Ae(OUIINT OCTIe
orepauuu [6].

B npyrom uccnenoBanuu, nposegeHHoM B. Fischer
U COaBT., IpX HaOJOIeHNHY 3a 27 MallMEHTaMU B CPOKU
ot 18 10 48 Mec B 3 ciryyassx B IMHaAMUKE HaOII0AaJIcs pOCT
aMIIONIOMEBIL. BbbITo mpoBeneHo 9 pe3ekiuii, B 3 cirydasix
pyY HaOJIOIEHUHN OT 3 Mec 10 2 JIeT He 3a(MKCHUPOBAHO
HEBPOJIOTUYECKOTO Ae(PUIMTA MU pOCTa 00pa30BaHUS;
nHdopMaLus o 6 malueHTax He npeacrasieHa [12].

Ucnonw3oBanue [IDT-KT pekomeHayeTcs ajs po-
BeneHUs nuddepeHINaIbPHON IMaTHOCTUKN, OCOOEHHO
TIpY HEBO3MOXHOCTH BBITIOJTHEHUA ouoricuu. [Ipu aTtom
WCCIIeIOBAaHNHN, KaK TIPABUJIO, BBISIBIISIIOT CHUKCHHBIN Me-
TabOIM3M, YTO HeXapaKTepHO, HAIIPUMep, IUIST OITyXOJIei
BBICOKOM CTEIIEHH 3JI0KaYe€CTBEHHOCTH U UTO ITO3BOJISIET
npoBecTH T depeHIINATLHYIO IMaTHOCTUKY C OITyXOJIsI-
MU TOJIOBHOTO MO3Ta, B YaCTHOCTH C TJIMoMoii [13, 14].

[ncTonornyeckoe MccaenOBaHNE SABISICTCS KITFOUCBBIM
DI TIOATBEPXKICHUS TuarHo3a. s TMCTOIOTHIeCKOM
KapTUHBI XapaKTePHEL:

* KOHTO(MIbHBIC OOIBIINE CKOTUICHUS OJIETHBIX 3031~
HOMWIHHBIX OTJIOXECHUIA;

* OTJIOXEHMS aMITOMIA, OKPYKEHHBIC MH(PIIBTpaTaMu,
COCTOSIIIUMH 13 TUMGOLMTOB, MaKpodaroB 1 1ras-
MaTUIEeCKNX KIJIETOK;

* XapaKTepHOE KEJITO-3eJIEHOe MBYIYYeIIpEIOMIICHUE
B ITOJIIPU30BAaHHOM CBETE;

* TIEPUBACKYJISIPHOE W BHYTPUBACKYJISIPHOE pacIipeie-
JICHUEe aMWJIONIA;

* BO3MOXHAa 04aroBas KaJbLU(PUKaLUs B OTIOXKEHUSIX
[2, 10, 11].

ITpy ”MMYHOTCTOXUMHWIECKOM UCCIICIOBAHNY BaK-
HO OIIPENEUTh, YTO STU OTIOKCHMST OTHOCATCS K JIETKOM
LIEMMM UMMYHOTJI00yJIMHA K Win A. [JIst UX ornpeneneHust
TaKXe MOXKHO IPUOETHYTH K JOTIOJTHUTEIBHBIM MOJIEKY-
JIIPHBIM METOIaM, TaKMM KaK XpOMOTeHHas THOpHUIM3a-
uus in situ |5, 15].




TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

HENPOXNPYPI'US

HabniopeHue u3 npaktuku | Case from practice

Mertombl JIedeHUs] BKIIIOYAIOT YACTUIHYIO VTN PaIu-
KaJbHYIO PEe3eKIIMI0 00pa3oBaHUsI, B HEOOJBIIIOM YHCIIC
clyyaeB — JIYYEBYIO Tepamuio, KOTopasi aKTyaJbHa IpU
PaCITOJIOKEHNN aMUJIOnAa B (DyHKIIMOHAJTBHO 3HAYMMOM
30HE 1 HEBO3MOXKHOCTH O€30I1aCHOTO ITPOBEICHIS PE3CKIIAN
WM 6uoricuu obpa3oBaHus. B nmureparype onucaH ciaydai
MIPOBEICHUS JIydeBOM TepaIiy C TTOJIOXKUTEIPHON TMHAMM-
KOI B BHJIIE perpecca TaKUX CMMIITOMOB, KaK HapyIICHHE
paBHOBECHSI, TOJIOBHAsS O0JIb, PBOTA, C1A00CTH B IIPaBOii ITO-
JoBUHe Jinua [16]. B 2 KIMHMYeCKUX citydasix rocie poBe-
JieHUsT (hOKAIBHOI JTydeBO Teparyy TPy HaOTIOACHNH B Te-
yeHne 48 Mec He HAOOOAIOCh POCTa 00Pa30BaHMS WU
HapacTaHMsI HeBpoJIornueckoro aedpunmTa [7].

Llenpro Tepammy CHCTEMHOTO aMWJIONI03a SIBIISICTCS
MMOAaBJICHNE CHHTE3a JIETKUX 1IeTIeil MUMMYHOTJIOOYIMHOB,
KOTOpbIe (DOPMUPYIOT AMIJIOUT, YTO TIPUBOAUT K YJTydIlIe-
HUIO (DYHKIIMU TTOpaxkeHHBIX OpraHoB. s olleHKN 3-
(beKTUBHOCTHU TepaIliy UCTIOJIB3YIOT JJAOOpaTOPHbBIC, MH-
CTpYMEHTAJIbHBIE U KJIMHUYEeCKUe moKa3zaTenu. [leppas
JIMHUSI Tepaiy CUCTeMHOT0 AL-ammionmo3a Oblia Ipe-
noxeHa B 1978 . R.A. Kyle u P.R. Greipp, koTopbie noka-
3a5n 3 (PEKTUBHOCTD XMMUOTEpanuu (MedaiaH 1 Ipe-
HU30JI0H) B BHJIC YMCHBIICHUS OTJIOXCHUS aMUJIOMIA
B IIEYCHU ITyTEM MOBTOPHBIX Onorcuii. OMHAKO B CBSI3U
€ BBICOKUM pUCKOM (110 20%) pa3BUTUSI MUEJIOIUCTIIIACTH -
YECKMX CHHIPOMOB 1 BTOPUYHBIX JICTKO30B ITOUCKHU 00JIee
3(hheKTIBHOI 11 0€30I1aCHOM JIMHIH TePAITIH IPOIOJIKAIIHCH
[17]. B npyroM KiaMHU4YeCcKOM McciiemoBaHnuu B National
Amyloidosis Centre (BenukoOpuUTaHNSI) MCTIOIB30BAIN
CTAaHIAPTHYIO XUMUOTepanuio (HuKiIodochaMmm, Taam-
JIIOMMII, IeKCaMeTa30H), IIPY KOTOPOit MearnaHa BELKIBA-
€MOCTHU IIpeBbIcKIIa 6,3 Toaa, a MoJIHAsI TeMaTOJIOrMYeCKast
pemuccus 6bi1a gocturayra y 100% nauuenroB. Couera-
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Amyloidoma is a non-tumor lesion characterized by local deposits of insoluble protein aggregates of k/A immunoglobulin light chains in tissues.
This condition is also known as AL-amyloidosis and it is not associated with systemic amyloidosis. The usage of term “amyloidoma” is due
to the fact that this lesion acts like a tumor according to clinical and neurovisualization signs but it is not a tumor.

The correct diagnosis is difficult due to small number of described cases as well as absence of specific clinical symptoms and tumor-like natural
history. The most reliable diagnostic method is histological examination. We present 2 clinical cases of cerebral amyloidoma, confirmed

histologically.
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BACKGROUND

Amyloidoma is a non-tumor lesion characterized by
local deposits of insoluble protein aggregates of /A
immunoglobulin light chains in tissues. This condition
is also known as AL-amyloidosis and it is not associated
with systemic amyloidosis. Amyloidoma is not a tumor, but
this term is used because of the fact that this lesion acts like
a tumor according to clinical and neurovisualization
signs [1].

Other morphological forms of amyloid deposits
in the brain may include cerebral amyloid angiopathy and
neurodegenerative diseases such as Alzheimer’s disease,
Parkinson’s disease, etc. [2].

Besides amyloid deposits in the brain, there are also
many systemic forms of amyloidosis. According to the
current classification of the World Health Organization
(2016), there are more than 30 amyloid proteins.
The diagnostics includes detecting amyloid deposits
in tissues using Congo red staining. Due to its cross-f-folded
structure, amyloid is capable of birefringence, which is why
it acquires a yellow-green fluorescence in polarized light.

Depending on the amyloidosis form (AA, AL
amyloidosis, Ap, APrPScr), the clinical signs and treatment
methods differ radically — from damage of the peripheral
and central nervous system to amyloid deposits in organs
(heart muscle, rectal mucosa, kidneys, etc.) [3].

The first mention of amyloidoma was recorded in 1935
by S. Saltykow, during a pathological examination of brain

matter the small macroscopically distinguishable formations
were revealed in the white matter. These formations were
histologically identified as amyloid deposits [4].

Since then, less than 100 cases of amyloid deposition
in the nervous system have been described in the world
literature. This disease is classified as an orphan disease,
affecting a small part of the population. Its diagnostics
is complicated by the absence of specific signs of the process
and tumor-like natural history.

We present 2 clinical cases of histologically confirmed
cerebral amyloidoma as well as literature review.

CLINICAL CASE 1

The female patient, 50 years old, was admitted
to the Federal Center of Brain Research and Neurotechnologies
of the Federal Medical Biological Agency of Russia on May 2,
2023, for elective surgery — biopsy of an intracerebral lesion.
From the patient’s medical history, it is known that since 2019,
the patient has been suffered from decreased sensitivity and
impaired fine motor skills in the left limbs, as well as episodic
headaches.

Magnetic resonance imaging (MRI) of the brain
performed on 25.12.2019 revealed an area of altered signal
with indistinct boundaries in the deep area of the right
parietal lobe, measuring 25 x 18 x 16 mm, hyperintense
on T2 and FLAIR and hypointense on T1 sequences, with
heterogeneous accumulation of contrast agent and without
perifocal edema (Fig. 1).
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Fig. 1. Clinical case 1. Brain magnetic resonance imaging of a patient at 2019: an area
(marked with a star) of an altered signal with indistinct boundaries in the deep area
of the right parietal lobe, hyperintense on T2 (a) and FLAIR (b) and hypointense on T1 (c);
with heterogeneous accumulation of contrast agent (d), without perifocal edema

Since the initial diagnosis of the lesion (2019), the patient
has undergone the additional examination to exclude parasitic
invasion, sarcoidosis, tuberculosis and demyelinating diseases.
Based on the results of the analysis of cerebrospinal fluid and
brain MRI, computed tomography (CT) of the chest organs,
serum and cerebrospinal fluid studies using the polymerase
chain reaction method, the above-described diseases were
excluded and a decision was made to observe the tumor
dynamically.

During the period from 2019 to 2021, according to brain
MRI, a growth of the lesion was noted, while left-sided
hemiparesis up to 4 points remained.

Four years after the initial diagnosis (March 27, 2023),
due to a sudden episode of increasing weakness in the left
limbs, hyperkinesis in the form of rhythmic twitching
in the fingers of the left hand, in the left half of the face,
the patient was admitted to Federal Center of Brain Research
and Neurotechnologies of the Federal Medical Biological
Agency of Russia by ambulance team with suspected acute
cerebrovascular accident. Upon admission, the patient
underwent a standard examination with an incoming diagnosis
of “stroke”, including brain CT and MRI.

According to the CT data on 03/27/2023 (Fig. 2) an area
of pathological changes of irregular shape is visualized
in the right parietal lobe without clear boundaries, partially
surrounded by an area of perifocal edema, without
calcifications; there were no signs of hemorrhages and
infarctions.

According to brain MRI data on 03/27/2023 (see Fig. 2)
an intracerebral formation measuring 33 x 35 x 18 mm in the

deep areas of the white matter of the right frontal and parietal
lobes is determined, with indistinct boundaries. Thise lesion
has a heterogeneous structure with numerous small
hemorrhagic inclusions, with vasogenic edema up to 1.5 cm,
spreading to the subcortical areas of the central gyri as well as
heterogeneously accumulating contrast agent. According
to perfusion maps, the lesion demonstrates an indistinct
increase in T, _indicators (see Fig. 2).

Comparing with MRI data of 2021, a significant increase
in the size of the lesion as well as the contrast area, and
the appearance of perifocal edema were noted.

The neurological status assessment revealed a decrease
of muscle strength in the right hand to 4 points, anisoreflexia
(D <S), sensory ataxia, and “high gloves and golf type

Fig. 2. Clinical case 1. Brain computed tomography (a) and magnetic resonance
imaging (b—f) of patient of 2023: an area (marked with a star) of an altered signal with
indistinct boundaries in the deep area of the right parietal lobe, surrounded by minimal
perifocal edema (a) hyperintense on T2 (b) and FLAIR (c) with multiple small
hemorrhages on the SWAN sequence (d); with heterogeneous accumulation of contrast
agent (e) as well as slight increase of T__during cerebral perfusion examination (f)

max
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Fig. 3. Clinical case 1. Brain computed tomography of the patient performed 1 day after
biopsy: there are no areas of ischemia and hemorrhages (a); a trefination hole filled
with bone powder is determined in the right parietal bone (b)

Russian Journal of Neurosurgery

hypoesthesia” on the left. The patient was consulted by
a neurosurgeon — the elective surgery (biopsy) was
recommended.

On May 2, 2023, the elective surgery was performed at the
Federal Center of Brain Research and Neurotechnologies
of the Federal Medical Biological Agency of Russia — a biopsy
of the lesion from the trephination hole. The postoperative period
was uneventful. According to the control brain CT scan there
were no ischemic or hemorrhagic complications (Fig. 3).

Cerebral amyloid angiopathy was verified histologically
(Fig. 4). When staining for amyloid (Congo red), the substance
accumulations were found to be red; when examined
in polarized light, a yellowish-greenish fluorescence was
noted.

The patient was discharged on the 3 postoperative day
in a satisfactory condition, without any increase of neurological

Fig. 4. Clinical case 1. Histological (a) and immunohistochemical (b—d) examination of patient’s biopsy material (x200): fragments of brain tissue with multiple accumulations
of amorphous eosinophilic structureless substance, reactive glial changes and focal gliosis (hematoxylin and eosin staining) (a); immunohistochemical examination revealed
diffuse expression of S100 (c), GFAP (d), synaptophysin in brain tissue, negative expression of p53; Ki-67 in brain tissue was not detected (b), positive nuclear expression — only
in leukocytes
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Fig. 5. Clinical case 1. Brain magnetic resonance imaging of patient performed 8
months after the biopsy: the biopsy area is marked with a star. The increase
of the volume of lesion and postoperative changes on T2 (a) and FLAIR (b) sequences
is not determined

deficit. During follow-up (8 months), no further growth
of the lesion was recorded (Fig. 5).

CLINICAL CASE 2

The female patient, 41 years old, was schedule admitted
to the Federal Center for Medical Science of the Federal
Medical and Biological Agency of Russia on 10.04.2023 with
complaints on constant pressing headache inthe frontal-
temporal area, nausea, photophobia, unsteadiness when
walking, as well as weakness and numbness in the right limbs.
From the medical history it is known that in 2014 the patient
first noted the appearance of increasing weakness in the limbs,
numbness in the limbs of the “stocking” type.

The patient was admitted to neurological department with
lower paraparesis up to 3 points, numbness from the level
of the Th,, dermatome. The patient was diagnosed with
multiple sclerosis at the place of residence. The one course
of plasmapheresis and hormone therapy was performed with
positive dynamics — an increase in muscle strength in the lower
limbs up to 5 points on the right and up to 4 points on the left
with improving sensitivity.

During a scheduled brain MRI in 1 year (in 2015),
the structural changes in the left temporal lobe, insular lobe
and in the area of the basal nuclei of the left hemisphere were
first detected. A preliminary diagnosis was made as
arteriovenous malformation. A decision was made to observe
the patient in dynamics.

In 2023, during repeated brain MRI with contrast
enhancement, the changes were assessed as a tumor of the left
insular lobe. The patient was consulted by a neurosurgeon —
the surgical treatment was recommended.

During admission hypoesthesia of the right half of the face,
smoothing of the right nasolabial fold, decreased muscle
strength in the right limbs to 4 points, lively asymmetric tendon
and periosteal reflexes from the limbs D >S, right-sided
hemihypesthesia, and ataxic gait were observed.

The brain CT scan with contrast enhancement was
performed/The calcifications were found in the area of the left
basal ganglia. According to the brain MRI with contrast

enhancement, a pathological area of structural changes
(hyperintense signal on T2, FLAIR sequences) was determined
in the cortical-subcortical areas of the left insular lobe with
spread to the external capsule and adjacent areas
of the lenticular formation, as well as in direct adjacency
to the temporal horn of the left lateral ventricle (Fig. 6).

On 11.04.2023, the microsurgical removal of the lesion
was performed under neurophysiological control. The tumor
fragment was left in the area of the corticospinal tract along its
medial border due to the intimate adjacency of the lesion
to the corticospinal tract (see Fig. 6).

After the operation, the patient’s condition was stable,
the neurological status was at the preoperative level.
The course of the postoperative period was uneventful.
The control brain MRI in § months did not reveal any data
indicating the growth of the lesion (Fig. 7).

Histological examination revealed no signs of neoplastic
or demyelinating process in the samples obtained. The
histomorphological signs corresponded to cerebral amyloid
angiopathy (Fig. 8).

DISCUSSION

According to the literature, the manifestation
of amyloidoma most often occurs at the age of over 45 years,
however, in one of the cases presented by us, the disease
debuted earlier (32 years at the time of the symptoms onset)
[5—7]. The most common symptoms are seizures,
headache, visual impairment, dizziness, focal neurological

Fig. 6. Clinical case 2. Brain magnetic resonance imaging of patient with contrast
enhancement: an area (marked with stars) of an altered signal with indistinct
boundaries in the area of the left insula surrounded by minimal perifocal edema,
slightly hyperintensive on T2 (a, d) with heterogeneous accumulation of contrast
agent (b, c)
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Fig. 7. Clinical case 2. Brain magnetic resonance imaging of patient: a, b —
on 3" postoperative day: the residual fragment (marked with stars) on T1-waited
images without (a) and with (b) contrast enhancement; ¢, d — 8 months after surgery:
residual fragment (marked withstars) on T1-waited images without (c) and with (d)
contrast enhancement. Without dynamics

deficit in the form of muscle strength and sensitivity
disorders (hemiparesis and hemiparesthesia) [5].

The high variability of symptoms is associated with
the different localization of the lesion. Most often, when
performing CT or MRI, the lesion is revealed in the
supratentorial white matter, with a periventricular and
perivascular location [8]. The several cases of amyloidoma
detection in the trigeminal nerve (usually in the ganglion)
have been described in the world literature, and this fact
is important in the differential diagnostics of the trigeminal
neuralgia causes [9].

It is difficult to identify the characteristic neuroimaging
signs of amyloidoma, since there are signs similar to glioma,
lymphoma and metastases to the brain [10]. For examination
in case of suspected amyloidoma, it is recommended to
perform brain MRI with contrast enhancement, magnetic
resonance perfusion, and additionally, it is prescribed
to perform positron emission tomography combined with
computed tomography (PET-CT), with aminoacid
radiomarkers such as methionine, tyrosine and their
analogue F-fluoro-L-phenylalanine (FDOPA).

The following features are often seen during brain MRI:

» on T1-weighted images, the signal from the amyloidoma
varies from iso- to hyperintense, with intermediate
signal intensity most likely corresponding to uneven
amyloid deposition;

» on T2-weighted images, the signal often varies in the
range from intermediate to hyperintense;

« alinear pattern of contrast is observed at the periphery
of the lesion, which may result from amyloid deposition
in the surrounding vessels;

« perfusion MRI shows decreased perfusion in the area
of amyloidoma;

* the constant presence of perifocal edema is not typical,
but it may be presented [6, 11].

The brain CT typically reveals an area of increased
density with accumulation of contrast agent [12]. Given
the non-tumor nature of the disease, the question
of treatment tactics remains disputable and its choice
depends on the presence of a mass effect as well as
the dynamics of lesion growth and neurological deficit.
The small amount of available information and the absence
of clear guidelines complicate the treatment of this group
of patients.

The single cases of lesion growth during follow-up are
described in literature. The systematic literature review by
D.P. Bray et al. included data of 39 patients, whose average
age was 49.4 years; 54 % of patients were female, the main
debut symptoms of the disease were epileptic seizures and
headache. During the observation period, the lesion growth
was noted in 1 patient with performed biopsy.

Among 11 patients with total amyloidoma removal,
the positive dynamics including absence of attacks and
stabilization of the condition were noted in 4 patients over
a period of 3 to 24 months; the progressive neurological
deficit in the form of vision deterioration and weakness
in the right hand was observed in 3 cases; there was no
follow-up in 4 patients. The partial resection of lesion was
performed in 5 patients, only one of them had a neurological
deficit after surgery [6].

In another study conducted by B. Fischer et al., during
follow-up of 27 patients for a period of 18 to 48 months,
the dynamic growth of amyloidoma was observed in 3 cases.
Nine surgical resections were performed, in 3 cases during
observation from 3 months to 2 years no neurological deficit
or lesion growth was recorded; the information about
6 patients was not presented [12].

The usage of PET-CT is recommended for differential
diagnostics, especially when biopsy is not possible. This
examination usually reveals the decreased metabolism,
which is not typical, for example, for high-grade tumors and
allows the differential diagnostics with brain tumors,
in particular with glioma [13, 14].

The histological examination is a key of confirming
the diagnostics. The histological signs are characterized by:

 congophilic large clusters of pale eosinophilic deposits;

« amyloid deposits surrounded by infiltrates consisting

of lymphocytes, macrophages and plasma cells;
characteristic yellow-green birefringence in polarized
light;

perivascular and intravascular distribution of amyloid;
possible focal calcification in deposits [2, 10, 11].
During immunohistochemical examination, it is
important to determine whether these deposits belong
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Fig. 8. Clinical case 2. Histological (a, d) and immunohistochemical (b, c) examination of patient’s biopsy material (x400): microscopic examination visualizes pathological tissue
represented by variously rounded and ovoid pale eosinophilic amyloid-like structures (hematoxylin and eosin staining) (a). In some of these structures, gaps are visible, and
small-caliber vessels are visualized in some of them; somehow these structures resemble the “shadows” of small and medium-sized vessels; the spaces between the described
amyloid-like structures are made of narrow strips of glial tissue with signs of reactive piloid gliosis; no nuclear atypia has been detected. Inmunohistochemical examination
revealed the expression of GFAP (b), synaptophysin and myelin protein in the residual areas of the central nervous system tissue; the proliferative index (Ki-67) is about 0 % (c).
When stained with Congo red, deposits of an amyloid-like substance were detected both in the walls of blood vessels and in the intervascular space (d). When examined
in polarizing light, a greenish-yellow fluorescence characteristic of amyloidosis was revealed

to the immunoglobulin k or A light chain. The additional
molecular methods such as chromogenic in situ
hybridization can also be used to determine them [5, 15].
The treatment methods include partial or radical
resection of the lesion and in radiation therapy a small
number of cases, which is relevant when the amyloid

is located in a functionally significant areas and it
is impossible to safely perform a resection or biopsy
of the lesion.

The case of radiation therapy with positive dynamics
in the form of regression of symptoms such as imbalance,
headache, vomiting, weakness in the right half of the face
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is described in literature [16]. No growth of the lesion or
increase of neurological deficit was observed during follow-
up for 48 months in 2 clinical cases after focal radiation
therapy [7].

The therapy goal for systemic amyloidosis is to suppress
the synthesis of immunoglobulin light chains that form
amyloid, which improves the function of the affected
organs. Laboratory, instrumental, and clinical indicators are
used to evaluate the effectiveness of therapy.

The first line of therapy for systemic AL amyloidosis
was proposed in 1978 by R.A. Kyle and P.R. Greipp, who
demonstrated the effectiveness of chemotherapy (melphalan
and prednisolone) in reducing amyloid deposition
in the liver by repeated biopsies. However, due to the high
risk (up to 20 %) of developing myelodysplastic syndromes
and secondary leukemia, the search for a more effective and
safe line of therapy continued [17].

In another clinical study at the National Amyloidosis
Centre (UK), the standard chemotherapy (cyclophosphamide,
thalidomide, dexamethasone) was used, in which the median
survival exceeded 6.3 years, and complete hematological
remission was achieved in 100 % of patients.

The combination of autologous hematopoietic stem
cell transplantation with standard chemotherapy has
demonstrated its advantage over other monotherapy
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BBELEHUE

Xupyprudeckme BMeIIaTeIbCTBa, BHIIIOJIHSICMEBIC
IIJIST JICYSHUST TEMOPParndeCcKOro MHCYJIBTa, IPUHSITO pa3-
IIEJISITh Ha OTKPHITHIE (ITyTeM KpaHMOTOMUH 1 SHIIedato-
TOMWH) ¥ IIYHKIMOHHBIC (3HIOCKOIMYECKas acITpaliysl,
MYHKIIMOHHAS acrupauus ¢ GuOpUHOIN30M UK O0e3 He-
ro). Hamboiee pacnpocTpaHeHHBIM METOIOM YIAJICHMS
CYOKOPTHUKAJIBbHBIX BHYTPUMO3TOBHIX rematoM (BMI)
OCTaeTCs OTKPHITAsT OTePALINS; IIPH YIAJICHIH TIyOMHHBIX

KPOBOMBJIMSIHUI, B TOM YHMCJIe BEHTPUKYJISIPHBIX, 000CHO-
BaHHO HCITOJIB3YIOT MEHEe MHBA3WBHEIC ITYHKIIMOHHBIC
meTonbl [1]. B mocaeaHue roasl Bce 6osiee MIMPOKOe pac-
MPOCTpaHEeHUE TTOIy4aeT METO SHIOCKOITMIECKOM acITH-
pauny BMI. Onnako 6sicTpoTa ynanennst BMI angocko-
TIOM TOJIIIUHON 5—8 MM, K COXaJICHUIO, ITOKa He cTajia
aJIBTepHATUBOI1 00JIee ITUTeTLHOMY (DMOPHUHOIM3Y, HO OCY-
IIECTBISIEMOMY Uepe3 KaTeTep ToMmuHoi 2—3 MmM. U meso
HE TOJIBKO B MEHBIIIC TPaBMATUYHOCTH HMCITOJIh30BAHMS
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MeHee KpYITHOro nHeTpyMeHTa. OmHOM M3 IPUINH 3TOTO
SIBJIIETCS 0c00ast criendrKa SHIOCKOITMIECKIX BHYTPH -
MO3TOBBIX MAHUITYJISILIVI B YCJIOBHSIX ITAPEHXUMATO3HOTO
WIN BEHTPUKYJISIPHOTO KpoBom3nustHUS [2]. TpymHocTH
0030pa, acIMpaIuy IJIOTHBIX CBEPTKOB KPOBU M TeMOCTa-
3a npu yaaneHuu BMI ¢ momolbpio 3HIA0CKONUYECKOM
TEXHUKHU IIPU3HAHB OCHOBHBIMU HETaTUBHBIMU CTOPOHA-
MM 3TOTO BUA OTIePallii 1 OCHOBHBIMU IIPUYMHAMU, TOP-
MO3SIIIMMH 00JIee IMMPOKOe TUPAXKMPOBAHNE METOIA SH-
nockonuueckoit acnmpanuu BMI [3].

Mertom ITyHKIIMOHHOW aCIMPAIIUN 1 JIOKATBHOTO (1~
OpuHoONM3a runepreH3uBHBIX BMI' Xopoliio u3BecTeH
¢ 80-x romoB XX B. U C YCIIEXOM IIPUMEHSIETCST O HACTO-
siero spemeru [4—6]. dis nausuca BMI ucnosb3yior
paznmmuHble pudprHOMMTUKI. B Poccuu 1o pasnmaHbiM
IMPpUYMHAM B HACTOSIIIIee BPEeMSI HET IIperapara, CepTudm-
LIMPOBAHHOTO UISI MHTPATEeKaJIbHOTO IPUMEHEHUS. DTO
CYIIECTBEHHO OTpaHMYMBAET KOJIMYECTBO MUHUMAIBLHO
VHBAa3UBHBIX onepanuii mpu rmyonHHeXx BMI. [Tpu Heo6-
XOIMMOCTH IPOBEICHUS JIOKATLHOTO (DMOPMHOIN3A Y HEell-
POXMPYPTrUICCKUX ITAIIMEHTOB 110 KM3HEHHBIM ITOKa3aHM -
SIM B OTIEIBHBIX CITyYasX UCIIOIb3YIOT (PUOPUHOINTUKH,
paspeleHHbIC 111 BHYTPUBEHHOTO WM BHYTpHAPTEPH-
aJIbHOTO TIipuMeHeHus [7]. B cooTBeTCTBUU C pacIopsiKe-
nueMm [paButenscrBa Poccuu ot 16.05.2022 Ne 1180-p ato
TOITYyCTUMO TIpU 3a00JIeBaHUSIX CUCTEMBI KpOBOOOpaIlle-
Hug ¢ kogoM 100—199 mo MexnyHapoaHoit Kitaccuduka-
1y 6oJie3Hei 10-ro mepecMoTpa, K KOTOPBIM OTHOCUTCST
1 TeMOPParndeCKUii MHCYJIBT.

Hekotopoe Bpemst Hazan B Poccun ObLI co3naH U 3a-
PETUCTPUPOBAH KaK JeKapCTBEHHEBIN IIperapar IjIst MeIu-
LIMHCKOTO NpuMeHeHust Poprenn3uH® (perucTpalioHHOe
ymoctoBepenue JIIT-001941 ot 18.12.2012) — pexomoOu-
HaAHTHBIN O€JIOK, comepKallnii aMITHOKMCIIOTHYIO TTOCIe-
IOBATEIbHOCTh CTAa(PMIOKMHA3HI, IIPUMEHSIONINNICS
IIJ1ST JIeYeHUS OOJIBHBIX ¢ MH(papKTOM MUOKapaa. B okTa6pe
2020 . Mun3npaB Poccum yrBepann oOHOBIEHHYIO WH-
CTPYKILIMIO 10 MEIMIIMHCKOMY IIPUMEHEHUIO TIperapara
®opTenn3nH, TOITOTHUB €€ HOBBIM MOKa3aHNEM: UIIIEMU-
YeCKWi MHCYIBT (B TIepBBIC 4,5 9 TTOC/Ie BOSHUKHOBCHMUS
cumnToMoB 3aboneBanust). C 2015 1. 1o HacTosIIee BpeMs
®opTean3nH BXOINT B ITepeUeHb XKM3HEHHO HEOOXOTUMBIX
1 BAXKHEUIIINX JICKAPCTBEHHBIX IIPETIAPaTOB TSI MEIUIIMHC-
Koro npuMeHeHwusI (pacriopstkenre [1paButensctBa Poccuu
ot 30.12.2014 Ne2782-p). BddeKTUBHOCTb U Ge30I1ac-
HOCTB IIpeTiapaTa IIpy BHYTPHUCOCYINCTOM MCIIOJIb30BaHU
ObLTa TTOKa3aHa B ucciemoBanusx ®PUJOMI (2017 1),
®OPUIA (2022 1), DOPIIE (2022 1), a mpu UHTpaTeKalb-
HOM IIpMeHeHNH — B uccienoBanuy B.B. KpeiioBa 11 coaBT.
(2019 1), TOCBSITIIECHHOM MCITOJIb30BaHUIO IPCHUPOBAHUS
epeOPOCTTMHAIBLHOM XUAKOCTH M3 Cy0apaXHONIATLHOTO
IIPOCTPAHCTBA B COYCTAHNM C MHTpaTeKaIbHBIM (hUOpH-
HOJIM30M 11T TIPODMIIAKTUKH Pa3BUTUSI CUMIITOMHOTO
COCYIMCTOTO clla3Ma IMpY aHeBPU3MAaTHIECKOM Cybapax-
HoumaibHOM KpoBouansHuu [8—11]. C yueToM 3TuX JaH-
HBIX MBI COWIX BO3MOXHBIM I10 XXM3HEHHBIM ITOKA3aHUSIM
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MPUMEHUTD €TO IS JIM3KMCA M SBaKyalluyd TUIIePTCH3UB-
Hbix BMI.

Ieab padoTel — o1ieHUTH 3 GekTUBHOCTL DopTemm-
3WHA TIPU JIOKAITEHOM (HMOPUHOIM3E TUIEPTEH3MBHBIX
BMI.

KJIMHWYECKOE HABJTIIOLEHME 1

Hayuenm JI., 69 rem, 28.11.2022 docmaener é Hegpo-
Aoeuueckoe omoenerue 60AbHUUbL O MECMY JCUMeNbCmed
8 beccosHamenvHom cocmosHuu. M3 anamneza: cmpadaem
eunepmoHuyeckoli 6oaesnsvto. llpu obcredosanuu evisignena
nymameHanvHas eemamoma ciesd.

Ilocae soccmanosnenus ypogus 600pcmeosanus 0o yme-
pennoeo oenyuenus, 02.12.2022 nayuenm nepesedern ¢ Kiu-
Huueckuil meduyurnckuil yenmp Poccuiickoeo ynueepcumema
MeOQuYyUHbL 0151 XUPYPUUECK020 AeHEHUS..

Ilpu nocmynaenuu: cocmosuue msamxcesoe; OvlxaHue
camocmosmensHoe,; apmepuansvroe oaenerue (A1) — 155/80 mm
pm. cm., yacmoma cepdeunvix cokpaweruit (4CC) — 52/mun;
YposeHb 600PCMB08aHUS — YMepeHHOoe oeayuleHue, 14 6ai106
no wkane komsl 11a320; npagocmoponuas eemunieaust; Mo-
mopHas agaszus. Ilpu xomnsromeproii momoepaguu (KT)
20/108H020 M032A BblAGAEHbI OCMPAsi NYMAMEHAAbHAS 2eMa-
moma caeea obsemom 55 cm’, nonepeunas oucrokayus mosea
enpago — 5 mm (puc. 1).

Ilocae npogedenus KoHcuauyma no 6onpocy 000CH08aH-
Hocmu HasxaueHus npenapamos off-label no xcusnenHviM
NOKA3aHUAM NPUHAMO DeuleHue 0 8blNOAHEeHUU NAYUeHmy

Puc. 1. KomnelomepHas momozpagpus 20n08Ho20 Mo32a nayueHma []. Ocmpas ny-
maMeHasbHas 2eMamoMma ciieea — 55 cM’; nonepeyHas OUCIOKayUS Mo32a 8npaso —
S5mm

Fig. 1. Computed tomography of the brain of a male patient D. Acute putaminal
hematoma on the left 55 cm?®; transtentorial herniation to the right 5 mm
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Puc. 2. KomnetomepHas momozpaghus 20/108H020 Mo32a nayueHma [l. 8 akcuanbHol
npoekyuu: obsemM 2eMamomsl — 45 cM’; nonepeuHas ducnokayus enpaso — 3 MM;
Kamemep pacnosioxceH 8 NOJIOCMU 2eMamoMs|

Fig. 2. Computed tomography of the brain of a male patient D., axial projection:
hematoma volume 45 c¢cm’; transtentorial herniation to the right 3 mm; catheter
is located in the hematoma cavity

NYHKUUOHHOU ACRUpayuu U 10Ka1sHo2o QubpuHoau3a eema-
momut npenapamom Qopmenuzun. Ilod obueii anecmesueil,
C UCNO0Nb308aHUeM 0e3DAMHOLL HellpoHagueauuu Yepe3 mpegpu-
HayuoHHoe omeepcmiue 6 06aacmu noaCca A00HoU 001U 2ema-
MoMa NYHKMUPOBAHA PeHM2eHOKOHMPACMHbIM Kamemepom
moawguroll 2,5 mm. Acnupuposano 12 ma xposu. Ilayuenm
IKCMYOUpo8aH 8 ONepayUoHHOL, MpaHcnopmupo8aH 8 Kaou-
nem KT 0ns konmpoas noaoxcenus kamemepa (puc. 2).

Ilayuenm mpancnopmuposan 6 omoeneHue peaHuMayuiL,
2de emy nposedero I-e esedenue Dopmenusuna 6 003uposxke
3 me. Yepes I u nocae 1-20 66edenus acnupuposano 9 mn
2eMOpPacUYecK020 co0epI’CUMO20 MEMHO-BUUIHEB020 UBema
u geedero 2 me ©opmenuszuna. Yepes 14 30 mun nocne 2-e0 66e-
derus 36aKyuposaro 20 mMa memMHO-8UUHEE020 COOCPHCUMO-
20 u evinoanena KT eonosnoeo mozea (puc. 3).

B nocaedyrouue 48 1 nayuenmy ewe deaxcovt 6600uu
Dopmenusun 6 003uposke 3 Me u 2 Me U ACnUpuposalu ee-
Moppazuueckoe codepycumoe. Bo épems u nocae nposedeHus
@ubpuHOAU3a NAMON0UHECKUX USMEHEHULL 8 1A00PAMOPHBIX
nokazamensx Kposu He gvliaenrero. Ha gpone nposooumozo
Ae4eHUs OmmeueHsl Hapacmanue MolUleyHOll CUAbL 8 KOHeY -
Hocmsx 0o 2 64108, yMeHbUIeHUE B8bIPANCEHHOCIMU Hapylle-
Hull peuu (puc. 4).

Ha 6-e cymku nocae onepayuu nayuenm nepegeden
6 Hellpoxupypeuyeckoe omoeneHue, ede npoooaIceHa KOHcep-
eamugHas mepanus. Ha 18-e cymku om momenma nocmy-
nAeHUsl nayueHm 8bINUCAH HA PeabUAUMAyUOHHOe NeYeHle.
Padukanvrocmos 36axyayuu BMT cocmasuna 95 %.

KJTIMHWYECKOE HABJIOAEHWE 2
Ilayuenm b., 40 nem, 3a 4 ous do nocmynnenus 6 je-
yeOHOe yupedcoeHue ommemun caabocmv 6 Ae8bix

Puc. 3. KomnslomepHast momozpaghus 20m08Ho20 Mo3za nayueHma /. e axcuansHol
npoekyuu 8 1-e cymku nposedeHus ¢ubpuHonu3a: obseM 2emamomsl — 38 cM; no-
nepeyHas OUCSIOKayUs 8npaso — 2 MM; KOMemep PacnosIoxeH 8 NOJI0CMU 2eMamoMbl

Fig. 3. Computed tomography of the brain of a male patient D., axial projection, during
day 1 of fibrinolysis: hematoma volume 38 cm?’; transtentorial herniation to the right
2 mm; catheter is located in the hematoma cavity

KOHeuHOCmsiX, Ha hoHe KOMOpOil ynan u camocmosmensHo
noduamocs He moe. Cmpadaem eunepmoHu4eckoil 601e3Hbi0
¢ nodsemom Al 0o 170/ 100 mm pm. cm.

Tocnumanusuposan 6 eopodckyio 60AbHUUY HO Mecmy
acumenvcmea, ede npu KT 20106H020 mo32a 6visisaeHa
0CMpas NYMAaMeHANbHAs 2eMamoma cnpaga obsemom 45 cm’.
Ilepeseden 6 ynusepcumemckyro KAUHUKY 051 XUPYPeUHECKO-
20 eHeHUs..

Ilpu nocmynaenuu: cocmosinue msicenoe; ObiXanue ca-
mocmosmenvroe; Al — 150/80 mm pm. cm., YCC — 57/mun;
Ypo8eHb 600PCMB08aHUSL — YMepeHHoe oeayuleHue, 13 6ai106
no wikane komol 11a3e0; 1€60CMOPOHHSS eeMune2ust, 2emu-
eunocme3sus u eemuaroncus. Ilayuenmy evinoanena KT eo-
JA08HOR0 M032a, NPU KOMOPOU Bbls8AeHbl 0OCMpPas Nymame-
HaavHas eemamoma cnpasa obsemom 40 cm’, nonepeunas
ducnokayus mosea é1e6o — 6 mm (puc. 5).

C yuemom M0100020 803pacma nayueHmy 6biNOAHEHA
yepebpanrvras aneuozpagus, npu KoOmopoiu cocyoucmoix
Mmanvgopmayuii He eviaenerno. Ilocae doobcaedosanus u npo-
8edeHus: 8pavedHO20 KOHCUAUYMA HA O-e CYmKU Om MOMeHma
KPOBOUBNUAHUS NAYUEHMY 8bINOAHEHO OPEeHUpOBaHue Nyma-
MEHANbHOU 2eMamoMbl CO CHOPOHbL NOAKCA A00HOU 00U.
Humpaonepayuonno acnupuposarno 3 ma kpogu. Ilocae
KoHmpoas noaodcenus kamemepa no danHoim KT nauam
@ubpunonus, Komopulii 0auacst 0K040 72 4 U 8 npoyecce Ko-
mopoeo nayuenmy 5 paz egoounru npenapam Popmenusun
obueti dozuposkoit 10 me (puc. 6).

Ha 5-e cymku om nHauana ubpunosusa nayueHm 0vin
nepegedeH 6 Helipoxupypeuueckoe omdenenue. Ha ghone npo-
800UMO020 /1eYeHUsl OMMEUEeHO HapACMAaHUe MblUEUHOU CUNbL
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Puc. 4. KomMnelomepHas moMoepaghus 20/108H020 Mo32a nayuenma /. 8 axcuasnsHol npoekyuu: a — 48 4 om Hayana ¢ubpuHonusa: obseM 2emamomsl — 10 cM’; duciokayuu
Hem; 6 — 72 4 om Hayana ¢ubpuHonu3a: 0bsemM 2emamomsl — 3 cM’; ducnokayuu Hem; kKamemep yoaneH

Fig. 4. Computed tomography of the brain of a male patient D., axial projection: a — 48 h from the start of fibrinolysis: hematoma volume 10 cm®; no herniation; 6 — 72 h from

the start of fibrinolysis: hematoma volume 3 cm®; no herniation; catheter removed

Puc. 5. KomnelomepHas momozpaghus 20/108H020 Mo32a nayueHma b. 8 akcuanbHol
NpoeKyuu: 0cMpas NymameHasbHas 2eMamoma cnpasa — 40 cM’; nonepeyras duc-
JI0Kayus Mo32a — 6 MM

Fig. 5. Computed tomography of the brain of a male patient B., axial projection: acute
putaminal hematoma on the right, 40 cm’; transtentorial herniation of the brain 6 mm

6 koneunocmsax na 1 6ann. PadukarvHocms 36aKyayuu 2ema-
momowt cocmasuna 87,5 %.

KJIMHWYECKOE HABJIIOLEHUE 3
Hauuenm K., 41 200a, ympom 07.09.2023 ne cmoe ca-
MOCMOAMENbHO NOOHAMbCA NOCAE CHA U3-3a caabocmu

8 NPasbIX KOHeYHOCMSAX, Hapyuuiacs peus. boin docmaenen
6 obaacmuyro 60AbHULY N0 Mecmy dcumenscmea, 20e npu KT
20/106H020 M032a BbISIBAEHO 0CMpPOe HapYUleHUe M03208020
Kpo8oobpauenus no umeMu4eckomy muny 6 baccelite 1e6oii
cpedHell M0320801 apmepuu: amepompomoomuueckuil noo-
mun no TOAST, ASPECTS 7. Ilo dannsim aneuoepaghuu goi-
saenena okkar3us M1-ceemenma neeoli cpedueil M032080i
apmepuu, 0pyeoil cocyOuUcmoil namoao2ull He 00HAPYICEHO.

Boinoanena 3HdoackyasapHas mpomoOoIKCmMpaKyus
€ 60CCMAHO8ACHUEM KPOBOMOKA NO NOPAICEHHOU apmepul.
Pannuit nocaeonepayuonnslli nepuod npomekan bOe3
ocaoxcnenuil. 10.09.2023 npu evinoanenuu KT con06H020
M032a 8bisi6AEHbL BHYMPUMO32080€ KPOGOU3AUSHUE 8 1€60€
noaywapue, 1amepanbHas OUCAOKaYUsl cpeOUHHbIX CIPYK -
myp. Ha 5-e cymku om Hauana 3ab6oreeanus nayuenm
nepesedeH 6 yHUBEPCUMEMCKYI0 KAUHUKY 05 Xupypeuue-
CK020 neveHUs.

IIpu nocmynaenuu: cocmosinue msaicenoe; Obixatue ca-
mocmosmensuoe; Al — 130/85 mm pm. cm.; YCC — 72/mumn;
OMKNOHEHUIl 8 NOKA3AMeAnsX C8epMbléaeMoCMU KPogU He 8bl-
sA61eH0; 600pcmeosatue He HapyuleHo, 15 6ainoé no wikane
Komet Thaszeo; npagocmoponnss eemunaeaus; Momopras aga-
3us. Ilpu KT eon06H020 Mo3ea visi8aeHbl ocmpas nymame-
HaAbHAs 2cemamoma caesa oosemom 53 cm’, nonepeunas duc-
NOKQuUst Mo32a 6npaso — 6 mm (puc. 7).

Ilocae KoHcuauyma nayuenmy vinoaHeHo OpeHUposanue
nymameHanbHoi eemamombsl 00CMynom uepe3 1001y 0010.
B xode onepayuu acnupuposano <2 ma kpoeu. Ilocae konm-
POAS pacnonodcerus kamemepa Havyam guopurorus. 3a 244
npogedeno 4 esedenus Popmenuszurna odbuieli 003upo8KolLl
10 me ¢ acnupayueti auzupoeannoil kposu. [locae nocredneeo
86edenus acnupayuio npogoduau 2 paza — uepez 7 u 10y

(puc. 8).
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Puc. 6. KomnslomepHas momozpaghus 20108Ho20 Mo32a nayueHma b. e axcuaneHoli npoekyuu: a — 48 4 om Hayana ubpuHonusa: obseM 2eMamomsl — 17 cM’; nonepeyHas
ducnokayus — 3 MM; Kamemep 8 NOJIOCMU 8HYMPUMO032080(i 2eMamoMbl; 6 — 72 4 nocne Hayana ¢ubpuHonusa: 0bsem 2eMamoms! — 5 cM’; duciokayuu Hem

Fig. 6. Computed tomography of the brain of a male patient B., axial projection: a — 48 h from the start of fibrinolysis: hematoma volume 17 cm’; transtentorial herniation
3 mm; catheter in the cavity of the intracerebral hematoma; 6 — 72 h after the start of fibrinolysis: hematoma lysis 5 cm®; no herniation

Puc. 7. KomnelomepHas momoepagpus 20108Ho20 Mo32a nayuerma K. 8 axcuansHol
npoeKyuu: 0cmpas nymameHasbHas 2eMamoma cnieea — 53 cm’; nonepeyHas duc-
JIOKauust — 6 MM; 8HympuXcesydo4Ko80e KPOBOU3NUSHUE 5 cM®

Fig. 7. Computed tomography of the brain of @ male patient K., axial projection: acute
putaminal hematoma on the left 53 c¢m® transtentorial herniation 6 mm;
intraventricular hemorrhage 5 cm®

B nocneonepayuonnom nepuode ommeueHa noaolcumenb-
Has QUHAaMUKa 6 ude HapacmaHusi MblULe4HOl CULbL 8 napa-
AU308AHHbIX KOHeuHocmAx Ha | 6aan, wacmuunoeo peepecca
peueswbix Hapywenuil. Ha 7-e cymiku om navana gpubpunonu-

3a nayuenm nepeseder Ha peaburumayuontoe neverue. Pa-
dukanvrocms 38akyauuu BMIT cocmasuna 100 %.

OBCYXIEHME

HopMaisHoe To3nImoHrpoBaHNIe KaTeTepa, KOTOPBIM
nyHKTUpyoT BMI, BO3M0OXHO Ipy MCMOIL30BaHUM HABU-
raruy. OT IPaBIIBHOTO PACTIONOXKEHMS KaTeTepa 3aBUCHUT
3 deKTUBHOCTD Mpolecca pubpuHoansa. [1pu Hanmuum
TEeXHUYECKO BO3MOXHOCTHU BBITIOJIHEHUS aJIeKBaTHOMN
nyakun BMI camo BMeImaTebcTBO U mpoliecc (puopu-
HOJIN3a CTAHOBSTCS PYTUHHBIMU MaHUITYJISIIIASIMU, OCY-
IIEeCTBUMBIMU B JTIOOOM MPODUIBHOM HEUPOXUPYPTH-
YeCKOM CTalroHape. B oTimume oT 3HIOCKOIMMYECKOMN
acniupauuu BMI, He TpebyeTcs naxke ocBOeHUS crielupu-
YeCKMX HaBBIKOB, IPOIIECC CBOIUTCS K MOIOOPY CXEMBI
¢ubpMHOIM3a U TO3UPOBOK IIperiapara, a TakKe peryisip-
Homy KT-koHTpomio.

JlokanbHBIM GUOPUHOIN3 TUITEPTeH3UBHBIX BMT
BriepBbie mpuMeHeH K. Matsumoto u coaBT. B 1984 T.
Jlnst nu3uca u acnupauuu BMIT oHu ncnonbs3oBanu ypo-
KnHa3y B pa3oBoit gosuposke 6000 IU ¢ nHTepBazom BBe-
neHust 6—12 g [4].

B Poccuu mepBhIe MccaeqoBaHUS METOIA JIOKATBHOTO
¢ubpuHonmn3a runepTeH3UBHBIX BMI™ Havatel B 1997 1.
A.C. CapubexssHoM 1 coaBT. C TeueHeM BpeMeHU pa3pa-
ooranHasi B HUM skcnepuMeHTanbHOM KapAMOJIOTUY Ha
OCHOBE peKOMOMHAHTHOM IIPOYPOKMHA3EI JICKAPCTBCHHAS
kommo3unus Ilyporiazad OblIa yCIEIIHO IMPUMEHEeHA
aBTOpaMU IpH JIOKaJTbHOM (pudprHomm3e BMT y 275 6onb-
HBIX [12]. Pa3zoBast mo3mpoBKa IpenapaTa COCTaBJsia
50 000 ex. K coxanenuto, I[TyporiazaH, crieinagbHO TTpea-
Ha3HAYCHHBIN IS MCTIOJIB30BAaHUS IIPU XUPYPTUIESCKOM
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Puc. 8. KomnelomepHas momoepacpus 20108H020 Mo3za nayueHma K. 8 akcuanbHol npoekyuu: @ — 36 4 nocsie Ha4ana uUOPUHOIU3A: NonepeyHas QUCIOKAyUs — 4 MM;
6 — 7-e cymku om Hayana GubpuHoNU3a: MOManbHeIl IU3UC 2eMAMOMBI; NONepeyHas AucIoKayus — 2 MM

Fig. 8. Computed tomography of the brain of a male patient K., axial projection: a — 36 h after the start of fibrinolysis: transverse dislocation 4 mm; 6 — day 7 after the start

of fibrinolysis: total lysis of the hematoma; transtentorial herniation 2 mm

JICYSHUY TUIepTeH3UBHBIX BMI, T10C/I¢ OKOHYAHMS KK -
HUYECKUX UCTIBITAHWIA He MOMaJI B alITCYHYIO CETh.

IMoka mpoxoamio KiMMHIYecKoe uctbiTanue [Typormia-
3aHa, 1151 GUOPUHONM3A TUTIEPTEH3NBHBIX TEMAaTOM POC-
CUMICKMEe HEWPOXMPYPTrW YCIEIIHO WCII0JIb30BaIN
OTe4YeCTBEHHBIE U 3apyOeXHBIe TPOMOOIUTHKHI, pa3pe-
IIEHHBIE K BHYTPUCOCYINCTOMY IIPUMEHEHHNIO, — CTpPeTI-
TOKWHA3Y, YPOKMHA3Yy, IpoypoKnHa3y n Aktmimnze. [1pemn-
JIaTaJINCh Pa3HbIe MPOTOKOJBI BBEACHUSI M TO3MPOBKH
npemnaparoB. B kimanueckme pekomeHgamuu 2022 1. o
JICYCHUTO OOJIBHBIX C TeMOPParndecKM MHCYJIBTOM BOIIUTH
CIIeayIOIINe OO3MPOBKU IJIsI OMHOKPATHOTO BBEICHUS:
5—60 tIc. ME ypoxunassl, 50—100 teic. ME nipoypoku-
Ha3bl. B OOJNBIIMHCTBE OTEYSCTBEHHBIX M 3apyOeKHBIX
MyOJIMKAIIUKA IJIUTEBHOCTD JIOKAJbHOTO (prOpMHOIM3a
penxo npesbimana 7249 [5, 7, 13—17]. Ceitgac nmpu HeBO3-
MOXXHOCTH TTOBCEMECTHOTO MCIIOJIb30BaHUSI JIOKATLHOTO
dubdbpuHoOIM3a 1151 yaaneHus NyonHHbIX BMT Helipoxu-
PYPTH BEIHYXICHBI TU00 TIEPEXOANTH ITOJTHOCTHIO HA 3H-
JTIOCKOIMYECKYIO aCITAPAIIAIO, TN00 BO3BPAIIAThCS K TPaB-
MAaTHUIHBIM OTKPHITBIM OITECPALIUSIM.

®opTenn3nH OTHOCUTCS K TaK Ha3BIBAEMOM TPYIITIe
GUOpHUHCETEKTUBHBIX TPOMOOIMTUKOB ((DMOPMHOIUTH -
KOB). JIefiCTBYIOIIIMM Ha4yaJoM IIperrapara sIBsieTCs Cyo-
craHIUS opTeruiase, MpeACcTaBIsgoIIas COO0M OTHOIE-
IMOYEYHYIO MOJIEKYITY, COCTOSINYIO 13 138 aMMHOKMCIIOT,
¢ MOJIEKYJISIpHO#t Maccoii 15,5 k/la. DopTemnase akTUBU-
pyeT IUIa3MIHOTEH ¢ 00pa30BaHMEM CTEXHMOMETPHUIECKOTO
KOMIUTeKca B cootHomreHuHn 1:1. Dopreriaze pearmpyer
TOJIBKO C TJIa3MHUHOTCHOM, CBSI3aHHBIM C YACTMYHO JIerpa-
ITUPOBAaHHBIM (PMOPUHOM, HAXOISAIIUMCS B 00JIaCTH TPOM-

0a (Tak Ha3bIBAEMBIM Y-TUIA3MUHOTEHOM), U HE B3aUMO-
IEUCTBYET C TJIa3MHUHOTEHOM B CHCTEMHOM KPOBOTOKE,
YTO OOBSCHSET €€ BHICOKYIO (PUOpUHCEIEeKTUBHOCTE. Me-
XaHU3M (UOPUHOIUTUIECKOTO ACUCTBUS (opTerriase
00YCIIOBJICH €¢ TTepBOHAYAIBHBIM CBSI3BIBAHMEM C TIJIa3-
MHWHOM, HaXOISIIMMCcs Ha (GUOPMHOBOM CTYCTKE, C TIOCTIE-
IYIOIel aKTUBAIMeN y-TUIa3MUHOTEHA U 00pa30BaHUEM
TPOITHOTO KOMIUIEKca (popTeriaze — ITa3MUH — TIa3MU-
HOTeH, KOTOPBIi Iu3upyeT (pacTBopsieT) (GUOPUHOBBIC
CrycTk# B TpoMbOe. biraromaps ykazaHHoMy (prOpUHCeneK-
TUBHOMY MEXaHU3MY IeHCTBUSI OTCYTCTBYET 3aBUCUMOCTD
nmo3bl mpernapata MopTeM3nMH OT MacChl Tejla MaleHTa.
DuOpUHCEIEKTUBHOCTh CYOCTaHLIMK (DopTeTiaze o0yc-
JIOBJICHA TaKXKe BEICOKOI CKOPOCTBIO HEUTPaTU3aIIY €TO
KOMILIEKCA C IUITA3MUHOM B IIa3Me KPOBH I10 CPaBHEHUIO
¢ TpoMbOOM, MMO3TOMY (PUOPUHOIUTHUUYECKUIT dPPeKT
HE COIIPOBOXKIAETCS CHMKECHHEM YPOBHSI (hMOpHHOTEeHA
kposu. [1pu mpumeHeHUHM TiperapaTa GopTem3uH B Kpo-
BU HE 00Pa3yIOTCsT HEHTpaIM3yIoIe aHTHCTapMIOKHA3-
HBbIC aHTUTEIA B CBSI3U C TIPOBEACHHBIMU 3aMEeHAMU aMU-
HOKUCJIOT B UMMYHOIOMWHAHTHOM SITMTOIIE HATUBHOM
crapmIoKMHA3kL. B penKkux cayqasx MoXeT HaOIIoIaThCs
TpaH3UTOPHOE 00pa3oBaHMWe aHTUTEN K Ipenapary Pop-
TeJM3UH (B HU3KUX TUTPAX).

HammMm nanmerTam mo3upoBkKy DopTe3nHa Tomom -
pajy SMIUPUIECKU C YIETOM peKOMEHIAIN pa3padoT-
YUKOB OTHOCUTEILHO aKTMBHOCTH IIperapara 1 IJINTeTb-
HOCTH ero ¢hapmakoyiorudeckoro aeiictsus. Mcxons us
OITbITa BHYTPUCOCYIMCTOTO IPUMEHEHMSI IIpeTiapaTa Ipe-
TOJIarajoch, 4To Tu3ruc BMI momkeH poncxXomauTh OYeHb
ObICTpO — 3a 1—2 BBeAeHUS. YYUTHIBAIM, UTO JEUCTBHE
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npenapara — KpaTkoBpeMeHHoe, U uyepe3 1—1,5 4 Hemo-
CPEICTBEHHO JIM3UC MpeKpalnaercs. Pemim HadaThb
C YCJIOBHO HEOOJIBIIION TO3MPOBKU M OLIEHUTH ee 3 deK-
TUBHOCTB. YepenoBaHNe HaMU pa3Mepa TO3UPOBKH 3 U 2 MT
(3 m 2 Mt 06BEMA) OBUTIO OOYCIIOBIIEHO (DOPMOIA BEITTyCKa
Ipermapara: 5 MT CyXoro IperapaTta HeoOXOIMMO PacTBO-
PSATH B 5 MJI pacTBOpa.

CxeMBbI BBeIIEHUS TIpeIiapaToB, paHee TPUMEHSIBIIINX-
¢sI TSI JTIOKAJIBHOTO (pMOPMHOJIM3a IIPY TeMaToMaXx pa3Ho-
ro odbeMa M IJIOTHOCTH, II0 CYTH, TOXE MOAOMPAINCh
WHTYUTUBHO. B HaIlIMX TIpeabImyx paboTax, OCBSIICH-
HBIX JIOKAJTbHOMY (DMOPMHOIM3Y, MbI CTapaJIuCh IIPUICP-
KMBAaThCS CTPOTHX BPEMEHHBIX MHTEPBAIOB ME3KILy BBe/Ie-
HHUEM TIperapaToB U acIApanueil IN3NpOBaHHON KPOBH.
Cobogaay 3KCIIO3UINI0 HaXOXIeHNS (HOPMHOIUTHKA
B IToJtocTy reMatoMbl — 6 4 [15, 17]. O.P. Teernstra n coasr.
MIPUACPXKUBAINCH MOTOOHOI CXeMBI B CBOEM HamboJjiee
aBTOPUTETHOM MCCIICIOBAHNH JIOKAJTLHOTO (PMOPMHOIN3a
BMTI SICHPA [5]. Apyrue aBTOpHI BBOOAWIN TpemnapatT
Kaxnaeie 12 g [4, 12]. I1pu 3TOM GUOPUHOIUTHUKY B YKa-
3aHHBIX MCCIICIOBAHMSIX OBLTN pa3Hble. MBI TaBHO yOeIm-
JIMChb B TOM, YTO TIpeAyrajgaTb T€UEHUE U MPOAOIKUTEb-
HOCTh (DMOPUHOIM3a KaXION KOHKPETHON TeéMaTOMBI
HeJIb3s, [T03TOMY Ha MPaKTUKE TIPOLIECC JTU3KCA TTPUXOINT-
Csl KOHTPOJIMPOBATH TOIBKO IO JAHHBIM BU3YaIN3alINH.

YV Bcex HAIIKX MMAIlMeHTOB YAAJI0Ch JOOUTHCS TOTAJb-
HOTO WJIA CyOTOTaJBbHOTO YAAIEHUSI TEMAaTOMBI B CPOKU
ot 36 10 72 4. ONTUMAaJIBbHON CYNTAETCS PagUKaIbHOCTD
spakyauuu >70 % [5, 17]. ¥ Hac co3ganoch BrieyaTieHUE,
YTO B Havasie mpoilecca (GUOPMHOIN3a JTU3NC CBEPTKOB
KPOBHU IIPOMCXOIMI He TaK MHTCHCUBHO, KaK B TIOCIICIY-
fomue gHHU. I1o KpaifHeit Mepe BBICOKOILIOTHASI 9acCTh
BMI 1o manaemm KT Mensiack He3HauuTesbHO. Panm-
KaJlbHOE YMeHbllleHre pa3MepoB BMI' mpoucxoanio mo-
cie 1-x cyTok puOprMHOIM3a, M Ha 3aBEPIIAIONINX dTarax
ITOCJIe MOCJICMHEr0 BBEICHUS TperrapaTa MOXHO OBLIO
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acTIMpUPOBaTh IM3aT 2—3 pa3a yxke 0e3 BBeneHUsT Guopr-
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[lepBrrit onbIT TpuMeHeHNST PopTeTU3UHA B KAYSCT-
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B cTaTbe paccMoTpeHsl 0C0BEHHOCTY M MPEUMYLLLECTBA MOAKOXKHOIO BBEEHUS NIEKAPCTBEHHBIX CPEICTB HA MPUMEpE NEeNTUAHOM aHanbreTu-
Ka — npenapata TadanrvH, NPUMEHAEMOr0 B HEMPOXMPYPrUYECcKOM MpaKTUKe. AKLEHTUPOBAHO BHUMaHWE Ha HEODXOAMMOCTU NpaBUMLHOM
TEXHUKW BBINOMHEHUS MOLKOXHbIX MHBEKLMIA, YKa3aHb! OLLMOKM NpuY NOAKOXHOM BBEIEHUM NEKAPCTBEHHbIX MPENapaToB U 1X BO3MOXHbIE
nocnencteus. MpeficTaBneH NoLIaroBbliA anropuT™ AEMCTBUIA, KOTOPbIA NO3BONWT M36EXKaTb HapyLUEHWs NPaBUIbHOM TEXHWUKM BbINOHEHUS
MOAKOXHBIX MHBEKLMIA, BKITKOYas BbIOOP OMTMMANbHOMO y4acTKa A1S MOAKOXKHbLIX MHBEKLUMIA, LWNPULA W UMb, NOATOTOBKY KOXMW B MECTe
MpeAanonaraeMon MHbEKLMM U HEMOCPEACTBEHHO CaM MpoLecc ee npoBefeHus. OnmcaHbl 0C0beHHOCTV MOAKOXHOMO BBEAEHMA Npenapata
Tadanruu, npuBeLeH NPUMEp HapyLUEHWA TEXHWUKM BbINOMHEHUS MOAKOXHOM MHBEKLMM NpenapaTa TadanrvH, cnefcTBMEM KOTOPOro MOXKET
CTaTb HenpeaHaMepeHHoe BHYTPMMBILLIEYHOE BBELEHMe NpenapaTa. [peacTaBneHbl CHOPMYIMPOBaHHbLIE aBTOPaMM NONOXKEHWS MO ONTUMarb-
HOMy crnocoby BBefeHMs npenapata TadanrvH, KoTopble NO3BOMAT MUHMMK3MPOBATb TEXHUYECKME OLIMOKM NpU NPOBEAEHMM MOAKOXKHOM
MHBEKLMW B KNIMHMYECKO paboTe Bpayen.
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Technique of subcutaneous drug administration: correction of mistakes. Literature review
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The article discusses the features and advantages of subcutaneous administration of drugs using the peptide analgesic Tafalgin as an example,
which is used in neurosurgical practice. The focus is on the need for proper technique for performing subcutaneous injections, common mistakes
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in subcutaneous administration of drugs and their possible consequences. A step-by-step algorithm of actions is provided, which is designed
to avoid violating the correct technique for performing subcutaneous injections. In particular, the article discusses the choice of the optimal site
for subcutaneous injections, the choice of a syringe and needle for this procedure, the preparation of the skin at the site of the intended injection,
and the process of correctly performing a subcutaneous injection itself. Particular attention is paid to the features of subcutaneous administration
of Tafalgin. An example of a violation of the technique of subcutaneous injection of Tafalgin is given, which can lead to unintentional intramuscular
administration of the drug. The authors present the provisions formulated for the optimal method of administering Tafalgin, which allows

minimizing technical errors when performing subcutaneous injections in the clinical work of doctors.
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BBELEHME

Ocrtpas u xponndeckas 00.b B Helipoxupyprum. [Tocre-
ornepaloHHas 00Jib CONPOBOXAAET MHOTME HEUPOXU-
pyprudyeckue BMelareabcTBa. [IpodbieMa XxpoHU4YeCcKOi
60y mpruoOpeTaeT 0co0yI0 3HAUMMOCTb, MTOCKOJIbKY HEl-
pPOXUPYPTUUYECKME BMEIIATEIbCTBA YACTO MPOBOISITCS
y NallMEHTOB, YK€ UMEIOLIMX 00JIEBOI CUHIPOM, a CaMoO
BMELLATEIBCTBO MOXET MHULIUMPOBATH IIPOLIECC €T0 XPO-
HU3ALUU.

KpanuanabHas xupyprusi. KpaHuaibHble oniepaliv MO-
TYT COMPOBOXIATHCSI UHTEHCUBHOM MOCIE0IepallMOHHOMN
0o1b10. bonee BeipaxkeHHBII 00JIEBOM CMHIPOM HabI01a-
eTcsl Tocjae WH@paTeHTOpUaJbHBIX BMELIATEJbCTB
110 CPaBHEHUIO C CyIpaTeHTopUaabHbIMU [1]. Boib MmoxeT
OBITh JIOKAJIM30BAaHHOM (B 30HE pa3pe3a U3-3a MOBpeXIe-
HUS KOXXHBIX HepBOB) WX 1 dy3HOM, HATTIOMIHATH MUT-
pPE€Hb WJIM TOJ0BHYIO 060Jib HampsikeHus. B matoreHese
pa3BUTHUS 60JIEBOr0 CUHAPOMA YYaCTBYIOT OBPEXIECHUE
KOCTei yepena U MSITKUX TKaHeil, TpaBMa nepudepude-
CKMX HEPBOB, HaTSIXKEHUE TBEPIOI MO3rOBOI 000JIOUKM.
ITokazaHo, YTO KpaHMOTOMMUSI MOXKET MPUBOAUTH K pa3-
BUTHIO XPOHUYECKON IMOCJeoIepallMOHHON roJJOBHOM
6omu [2].

Crmnasbnag neiipoxupyprusi. boneBoit cuHapom moce
ornepauuii Ha MTO3BOHOYHUKE OTIMYAETCSl BBICOKMMU Ya-
CTOTOM Y BBIPAXXEHHOCTbIO. MHOTrOypOBHEBBIE CITOHA-
JIOJIe3bl COMPOBOXIAIOTCS 3HAUMUTEIbHBIM MOBPEXICHU -
€M MSTKUX TKaHel, (acliyii, MbIIIL] U CBSI30K, a TaKXe
MaHMITYJISILUSMU C TBEPAOI MO3roBOI 000JI0UKOI, HEPB-
HBIMH KOpeIIKaMi 1 (aceTOYHBIMU CYCTaBaMu, 9TO hop-
MHPYET MOIITHYIO adPepeHTHYIO CTUMYJISIINIO. Jomo-
HUTEJbHBIM (haKTOPOM pUCKa SIBJISIETCSI 3a00p KOCTHOTO
TpaHCIUIaHTaTa U3 MOAB3AOIIHON KOCTU, KOTOPBII HEPEIKO
BbI3bIBAET XPOHUYECKUIA O0JIEBOM CUHIPOM B JOHOPCKOM
30He [3]. ¥ mauueHTOB 1OCIe onepannii Ha TO3BOHOY-
HHKe 00JIb YaCTO HOCUT CMEIIaHHBI XapakKTep — HOLIM-
LENTUBHBINA M HEMPOMAaTUYECKUA. Y JIULI C TIPEeAIIEeCTBY-
IOLIUM XPOHUYECKUM 00JIEBBIM CUHAPOMOM BbIIIE PUCK
HEYIOBJICTBOPUTEIbLHBIX (DYHKIIMOHAJIBHBIX HMCXOIOB
OMNepaTUBHOrO JIEUEHUsI U IJIUTEJIbHON 3aBUCHMOCTU
oT ormonaos [4, 5].

OnkoJjormyeckne namaeHTsl. OTICIBHYIO KaTeTOPHUIO
COCTaBJISIIOT MALIMEHThI C OIYXOJSIMU TOJIOBHOTO MO3ra
M TTI03BOHOYHUKA. [TalieHThl, IepeHecIlne KpaHUOTOMUIO
JIJ1s1 OMOTICUM WM YAAJIEHUS OIyXO0JIU, YacTO YXKe UMEIOT
I y3HbIA U BRIPAXXEHHbIIT OHKOJIOTMYECKUI 00IeBOM
cuHapoM [6]. OH BKIIOYAET KAK HOLMLIENITUBHBII KOMIIO-
HEHT (BCHEACTBHE WHMUIBTPAIIMU OITYXOJbIO KOCTEH
¥ MSITKMX TKaHel), TaK 1 HeliponaTUIeCKUiA (BCIICICTBHC
KOMITPECCUU UJIU TTIOpakeHUsI HEPBHBIX CTPYKTYp). B Ta-
KMX CJydyasix mocjieorepalioHHast 60jib HacJlauBaeTCs
Ha CYILIECTBYIOIIYIO XPOHUYECKYIO, ejas 3HAUUTEIbHO
CJIOKHEE KOHTPOJIb 60JIEBOr0 CUHApPOMA.

ITpu omyxossix TOJOBBI U 1ier 00Jb BO3HUKAET He-
CKOJIbKO Yallle, 4YeM IMPU HOBOOOPA30BaHUSIX APYTHX JIOKA-
JIM3aLMI, YTO OOYCJIOBIEHO BBICOKOI MIOTHOCTBIO OOJIEBBIX
pELIENTOPOB B KpaHMAJbHOM U opodaliiaibHOM 00J1aCTsIX,
aHaTOMUYECKOM OJIM30CTbI0O KPYMHBIX UYBCTBUTEIbHBIX
HEepBHBIX CTBOJIOB 1 MX OITyX0JIeBOI MHMMIBTpalieil. boib
4acTo NPOBOLIMPYETCS IBUKEHUSIMU TOJIOBbI, PA3rOBOPOM,
JKeBaHUEM, TJIOTAaHUEM, YTO MOXKET BbIHYKAATh MAllUEHTOB
0TKa3aThCsI OT OOIIEHUS 1 ITpreMa rmuiu [7, 8].

3avacTyro Ipu IPOBEICHNY IIPOTUBOOITYXOJICBOTO JIe-
YeHUsI — MOCJIe XUPYPruuecKoro BMellaTe/bCTBa, Ty4eBOi
M JIEKapCTBEHHOM Tepanuu — 00J1b 3HAYUTEJbHO YCUIU-
BaeTcst. Bo Bpemst mpotuBooItyxoieBoro jJeueHust 80 % ma-
LIMEHTOB C OITyXOJISIMU TOJIOBBI M 11IEW HYXKIAI0TCsI B 00€3-
00JIMBaHUU, OHAKO U TIPU TOCTUXKEHUU PEMUCCUU 0OJIb
coxpaHsieTcs1 y 33 % malueHToB.

bonb 3HaUMMO yXy/liaeT KaueCTBO XKM3HY MallMEHTOB.
Tak, 13 yrciia paboTaloLIMX 10 BbISIBJICHUS 3T0KAaYeCTBEH-
HOro HOBOOOpPa30BaHMS TOJIOBBI U 1IEU MALIMEHTOB Bep-
HYTbCSl K pabOTe MOCJIE JEYEHUST MOXET TOJbKO KaxKabli
BTOPOI, I OCHOBHBIM (haKTOPOM CHYDKEHUS TPYAOCTIOCO0-
HOCTH sIBJIsIETCSI UMeHHO 60yib. OK0710 40 % GOJbHBIX
C OITyXOJISIMU TOJIOBBI U 1LIEU XKaJTYIOTCSI Ha HeaJeKBaTHBIN
KOHTPOJIb 6011 AaXe Ha (hOHE aHATIbIeTUUECKON Tepanuun
[9, 10]. Kpome Toro, MHOTME MAIMCHTH UCITBITHIBAIOT
CJIOXKHOCTHU IMPU MIPUEME TIEPOPATBHBIX Y TPAHCMYKO3aJ1b-
HBIX (DOPM MIperapaToB: MALIMEHTH HE MOTYT (PU3NICCKU
MPOTJOTUTh TAOJIETKU U KarcCyJbl WK pacTBOPUTh 00€3-
00IMBaIOIIYIO0 TA0NETKY MOA SI3bIKOM [1].
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IIpumenenne onmonacOeperammuX TexXHoaoruii. [1poo6-
JleMa OCTPOl U XPOHMYECKOI 00JIM B HEHPOXUPYPTrUu
OCJIOXKHSIETCSI IIUPOKUM MPUMEHEHUEM XPOHUYECKON
ormongHoi Teparmuu. Hammpumep, ¢ 1999 o 2010 . 00beM
HazHayeHui ormonaoB B CIIIA yBemmuwics B 4 pa3za [11].
IIpu xpoHUYECKO ONMMOUIHON Teparuu OpraHu3aLus
MoCeonepalMoHHOro 06e3601MBaHus CONpPSIKEHa C Orpe-
JIeJIEHHBIMU TPYAHOCTSIMU: HEAOCTATOYHOE JO3UPOBAHUE
MPUBOJUT K BbIpa>)KEHHOM 00 U HECTAOUJIBbHOM TeMOIU-
HaMuKe, a U30bITOYHOE — K pEeCTIUPATOPHON AETpPeCcCuu
1 HEBO3MOXKHOCTH TTPOBEAEHUS aIeKBaTHOIO HEBPOJIOTH-
yeckoro KoHTpous [12]. Kpome Toro, mpumMeHeHne Xpo-
HUYECKOI ONMMMOUIHON Tepanuu AJsi KOHTPOJISI XpOHUYEe-
CKOM 6011 HeceT B cebe pUCKU Pa3BUTUS HEXeaTeIbHbIX
SIBJIEHUI (3aMOpbl, TOLLIHOTA, COHJIMBOCTD, TMIIOTOHAAM3M,
IeTpeccusi, CHIDKeHNEe KOTHUTUBHBIX (DYHKIIMIT), TOJIe-
PaHTHOCTU, ONMUOUA-VUHAYLUUPOBAHHON TUIIEpAJITe3UH,
3aBUCUMOCTHU, a TAKXKe HELIEJEBOr0 MPUMEHEHMUSI.

B cBs3M ¢ BbllIECKa3aHHBIM KpailHE aKTyaJlbHbIM
MPEACTABSIETCSl UCIIOJb30BaHUE OMUOUACOEpEraloIInX
TEXHOJIOTMI, KOTOPbIe MO3BOJSIOT YMEHBIIUTb PUCK
OCJIOXKHEHUIA, CHU3UTb BEPOSITHOCTD JIEKAPCTBEHHON 3a-
BUCHUMOCTH, YJIYYIIUTb PAHHIOIO aKTUBU3ALIMIO MALIMEHTOB
U TTIOBBICUTb KQU€CTBO I0JITOCPOYHBIX McX0n0B. K Hanboiee
4acTo MPUMEHSIEMBIM OMMOUACOEPETAIOIIMM TEXHOJOTUSIM
OTHOCSAT MUHMMAaJIbHO MHBAa3WBHbIE TEXHUKM OIepaluit
[9], MyTBTUMOIATBHYIO aHATIBIE3WIO (HECTEPOUIHEIC ITPO-
TUBOBOCTIAJIUTEbHBIE CPEJCTBA, MapaleTamMosl, aHTUKOH-
BYJIbCAHTbI, aHTUAETIPECCAHThI, BHYTPMBEHHbIE UH(DY3UU
KeTaMMHAa WIN JunokanHa) [10], ucmonp30BaHNe perno-
HapHBIX METOIOB (HAIIpUMEP, CKaJbIIOBOI OJ0KaIbl He-
pBOB npu KpaHuoromuu [13, 14], IpoajieHHON 3MMUIY-
paJibHOW OJ10Kaabl U OPOILIEHUST ONMEPallMOHHON paHbI
MECTHBIMU aHECTETUKAMMU B CITMHAIbHOM Xupyprun) [15, 16],
WHQPUIBTPAIINY OIepallMIOHHON PaHbl MECTHBIMU aHECTe-
tukamu [17, 18].

B xauecTBe aibTepHATUBbI OITMOUIHBIM aHAJIbIeTUKAM
npuy 60J€BbIX CUHAPOMAX CPEAHEN U CUJILHOM CTeTeHel
MOXeT OBITh IPUMEHEH mperapat Tadaiarua — npencra-
BUTEJIb HOBOT'O KJIACCA MENTUAHBIX AHAIBI€TUKOB, NPEI-
Ha3HaYeHHBIN 1Sl MOAKOXHOTro BBeaeHus [1]. [TogkoxHoe
BBelleHUE 00J1aaeT 3HAYMTEIbHBIMU MTPEUMYILLIECTBAMU
nepea IpyruMy BUIaMu MHBEKLIUI, TTOCKOJIbKY, B OTJIM-
YMe OT BHYTPUBEHHBIX U BHYTPUMBbIIIEYHBIX UHBEKLIUMA,
MeHee 00JIE3HEHHO, CBSI3aHO ¢ 00Jiee HU3KMM PUCKOM
THOMHO-UH@EKIIMOHHBIX OCTOXHEHUU MOCIe UHbEKIIMH,
a ecim MHOEKIIMS M BO3HUKAET, TO, KaK IIPaBUJIO, Orpa-
HUYMBAETCS MECTHBIM BOCIaJIEHUEM, HE TTIepeX0asl B CU-
cTeMHbIi npouecc. Kpome Toro, mnogkoxHble UHbEKIIUU
MO3BOJISIIOT UCTOJIb30BaTh 00JI€€ INMPOKUIA CIIEKTP alb-
TEPHATUBHBIX MECT BBEAECHUS, YEM BHYTPUMBIIIEUHbIE
WHbEeKUMU. M1, HaKOHell, MOJAKOXHbIE UHBEKIIUU HE Tpe-
OYIOT yJacTHs KBAIM(UITMPOBAHHOTO TIePCOHAIa U MOTYT
IIPOBOAMTHCS MAIIMEHTAMU caMOoCTOATEbHO [11]. OmHaKo
Ba’KHO MOHUMATh, UTO MOJAKOXHbBIE MHBEKLIMU TPEOYIOT
CTPOTOro cobJIIoAeHUS TEXHUKU MTPOBEAEHHUS, B IPOTUB-
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HOM CJIy4ae BO3MOXKHBI HEOKUIAHHbIE U HeXeJ1aTeIbHbIE
“3MeHeHMs (hapMaKOKMHETUKHY aKTUBHBIX BELECTB, KIIM-
HUYECKO# 3(D(HEeKTUBHOCTHU JIeUeHUsI U TOOOYHEIE SIBJIE-
Hus [3].

OAPMAKOKWHETUKA MPEMAPATA TAGAJTTUH

MPW NOOKOXHOM BBELEHUN

I1pu monKoXXHOM BBEIEHMHU IIPOliecc abCopOLMU CO-
CTaBHBIX KOMITOHEHTOB ITperapara TacairuH, B TOM 9CIIe
AKTUBHOTO BeIeCTBa, IPOMCXOIUT HEIIOCPEICTBEHHO
B MeCTe MHBEKIIUN. DTO CIIOCOOCTBYET ITPOJIOHTUPOBAHHOM
3G GEeKTUBHOCTH TIperapaTa, IOCKOIbKY €r0 MOJICKYJIBI
IOKHBI TNPOYHIMPOBAaTh B MHTEPCTUIIMAIBLHOE TIPO-
CTPaHCTBO, 3aTeM IIONACTh B KaIlWLISIPEl — abcopompo-
BaTbcsl. Ha riporiecc abcopOLMy MOTYT BIMSITH pa3IMIHbIC
daxTophl: PU3MKO-XUMHUIECKHE (pa3Mep MOJEKYIIHI,
BJIEKTPOCTATUICCKUI 3apsII M THAPOPUIBLHOCTD), (DU3N0-
JIoTn4eckre (B3aUMOIEHCTBME BBOIAMMOTO IIpeIrapara
C OHIOTeHHBIMU COSIMHEHNSIMH, ITIOTOKAMY KPOBH U JINM-
(w1, cTeneHb TUAPATAIINK TKaHEeH ). MOJIeKyIbl pa3MepoM
>16 x]la, Takue KaK MOHOKJIOHAJIbHbIE AaHTUTEJIA, B OCHOB-
HOM BCACBIBAIOTCS B JTUM@MaTHIeCKIe KaIWJUISIPEI, B TO
BpeMsI KaK MOJIEKYJTBI pasMepoM <1 kJIa mpenMyIecTBEHHO
BCACBIBAIOTCS B KPOBEHOCHBIE KaImLIsIphI [16]. Mosneky-
JISIpHAsi Macca TUPO3WI- D-apruHui-heHnIaTaH -1 -
LIMH aMHJIa — aKTUBHOM OCHOBBI IENTUIHOTO aHAJIBIeTHKA
TacdanrnHa — cocraBusgeT ~540 [1a [17]. Takum obpa3om,
CKOPOCTB €T0 a0COPOIINY B MBIIIIEYHON 1 JKUPOBOM TKAHSIX
MOXKET CYIIECTBEHHO pa3/IMJaThCs, 9YTO JOJKHO HEM30eXK-
HO CKa3aTbCsl Ha HETTOCPEICTBEHHOM M OTCPOYEHHOM 3(D-
(dekTe or BBemeHuUs Tpemapara. KupoBasi TKaHb OoraTta
IMMGATHISCKUMI KalWJUIIpaMM, a MBIIIeYHasl TKaHb
1 IepMa MMEIOT Pa3BUTYIO CETh KPOBEHOCHBIX KaIlMJI-
JsipoB. Kpome Toro, AepMa v MoaKOXXHasi XKMpOBask KIeT-
yaTKa coAaepxXar pa3HbIil HA0Op IMPOTEOIUTHUIECKUX hep-
MeHTOB [18]. CormacHO MHCTPYKIIUM MO TIPUMEHEHMIO,
IIOITYCKAeTCsI CTPOTO IMOAKOXHOE BBEACHHUE IIperiapaTa
Tadanrua (BHYTPMBEHHOE ¥ BHYTPUMBIIIICYHOE BBEICHIE
He pa3pelieHsl) [12].

HAONEXALLAA TEXHWUKA BbINOJTHEHNA

MOAKOXHBIX MHBEKLNIA

TToAKOXHYI0 MHBEKIIMIO BHITIOJIHSIIOT B CJIOM XKUPOBOM
TKaHM HETIOCPEACTBEHHO IO/ KoxXel (puc. 1). DTo mo3Bo-
nsieT cpopMHUPOBATh IEIO0 aKTMBHOTO BEIIeCTBa, TakK
KaK KPOBOTOK B JKMPOBOI TKAHM OTHOCUTEILHO CIA0bIA,
1 BBEIEHHBIN TTpenapar 00ObIMHO BCACBIBAETCS MEIJIEHHO —
nHorma >24 49 [13].

HecmoTpst Ha KaxXyllyrocsl IIPOCTOTY TEXHUKH, IO
JAHHBIM MCCJIETOBAHMI, OIIMOKM ITPY BBITTOJTHEHUH TTOI-
KOXXHBIX MHBEKIMIA BCTPEYAIOTCS JOCTATOYHO YacTo. Tak,
PETPOCIIEKTUBHBIN aHAJIN3 MOKAa3ajl, YTO MPU OOyYEeHUN
CTyAeHTOB (OyaylIuX Bpayeil) HaBbIKAM CECTPUHCKOIO
Jejla, a UMEHHO MPOBEAECHNIO MOIKOXHBIX MHBEKLINIA,
MMeJIM MECTO CJIeAyIoLIre HapylleHus: (IPUBEAEHbI B I10-
psiaKe yOBIBaHUS 4acTOTHI) [14]:
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ubcutaneous layer

Muscular layer

Puc. 1. [TodkoxcHas uHsekyus 8 nodKoxcHbIU Hcuposoli crol (cobpaHHeiii 8 cknad-
Kky) [13]
Fig. 1. Subcutaneous injection into subcutaneous fat layer (pinched fold of skin) [13]

* HecoONIoeHNEe PEKOMEHIOBAHHBIX JO3UPOBOK BBO-

JIVMBIX TIPEeTIapaToB;

* IpeHeOpexXeHne MpaBWIaMU aceNTUKU W aHTHCEI-

TUKU;

* BBEIEHUE UTJIBI TI0]] HETIPABWIBHBIM YTJIOM;
* HEeNpaBUJILHOE OTpeeIeHNe MeCTa BBEICHUS JIeKap-

CTBEHHOTO TIpemnapara;

* HecoOI0eHNe PEKOMEHIOBAHHOW CKOPOCTU BBEE-

HUSI JIEKApCTBEHHOTO Tpernapara.

UTOOBI HE COBEPIIATh TEXHUUECKUX OIINOOK, TTOJIE3HO
W3y9UTh W MIPUMEHSTh Ha TIPAKTUKE PEKOMEHIOBAHHYIO
TOIIATOBYIO TEXHUKY TTOIKOKHOTO BBEICHMS JIEKAPCTBEH-
HBIX TIpeniaparos [13].

ITar 1. ITonGop noaxoxasimero y4acTka /jisi HHbEKIUH.
IMogkoxXHbIE MHBEKIIMM MOXHO BBITIONHSITH B BEPXHIOIO
HapyXHYIO TTOBEPXHOCTH Oepa, BEPXHIOIO HAPYXKHYIO TO-
BEPXHOCTb TIeYa U TIEPETHIO0 OPIONTHYIO CTEHKY.

YT1o06bI BEIOpATh MECTO MHBEKIIMU Ha TUIeYe, MalueH-
Ta MPOCSIT CIOXUThH OJHY PYKY Ha Tpyau. 3aTeM crielna-
JIUCT KJIAAEeT OAHY PYKY Ha TUIeUO MalleHTa, IPYryi —
Ha JIOKOTh W TPOBOAUT OAHY BOOOpaxkaemylo JTMHUIO
T0/1 TAOHBIO, BTOPYIO BOOOpaKaeMyto TWHUIO — IO BHEIII-
HE CTOPOHE PYKHU M IO LEHTPaJIbHOW NMEPEeIHEN YaCTU
HaunHas ¢ JoKTs. O6IacTh MPSIMOYTOJILHOM (hOPMBI BHY-
TPU 3TUX BOOOPaKaeMbIX TMHUI U €CTh MECTO IS UHBEK-
uuu (puc. 2).

Y1068l TOTOOPATh MECTO TSI MHBEKIIMU Ha Oempe,
nalyMeHTy npeaiaraloT cecTb. HeobxoaumMo moMecTuTh
PYKY HaJl KOJIEHOM TaIlMeHTa U TIPOBECTU BOOOPpaXKaeMytO
JINHUIO HaJ HUM, 3aTe€M PACIIOJIOXUTh PyKy Ha BepXHel
yacTu Oefipa U IPOBECTU BOOOpakaeMyto JTMHUIO TIOJ Py-
KOM, Tajiee TPOBECTA BOOOPAXKAEMYIO JIMHUIO 110 BHELITHEN

Puc. 2. OnpedeneHue Mecma 8bino/iHeHUSs NodKox#HOU UHBeKyuU Ha pyke. 0603Ha-
yeHbl Mecma A8 UHBeKyul Ha 6okogol nosepxHocmu (a) U HA MelbHOU CMOPOHe
pyku (6) (adanmuposato u3 [13])

Fig. 2. Determination of the location of subcutaneous injection on the arm. Injection
locations on the lateral surface (a) and back of the arm (6) are shown (adapted from [13])

Puc. 3. Onpedenerue Mecma 8binosiHeHUS NoOKoXCHOU UHBeKUUU Ha bedpe U Xcugome.
0603Ha4eHbl Mecma N1 uHseKyuli Ha nepedHeli nosepxHocmu bedpa (a) u Ha xcu-
some (6) (adanmuposato u3 [13])

Fig. 3. Determination of the location of subcutaneous injection on the thigh and
stomach. Injection locations on the anterior surface of the thigh (a) and the stomach (6)
are shown (adapted from [13])

CTOPOHE 6epa ¥ Mo LEHTPAIbHON NepeaHel yactu Oeapa.
BHyTpu 31X BoOOpaXkaeMbIX TUHUI HAXOAUTCS 00IACTbh,
Ky/ia MOXHO JIeJIaTh UHbeKIUU (puc. 3).

IMonbop mMecTa Wit THBEKIIMY HA KUBOTE OCYIIECTB-
JISIETCS B TIOJIOKEHWU TarueHTa cros. Uccnemosaremio
HY>XHO TIOMECTUTh PYKM Ha HIDKHUE peOepHbIe TyTH Ta-
LIMEeHTA ¥ POBECTU BOOOPAKAEMYIO TMHUIO MEXITY HUMMU.
O06nacTb, pacroyIoKeHHAsT HUXE PYK UCCIIeNOBATENSI, TTO/-
XOIUT IJISI UHBEKIIMU, TIPU 3TOM ONTUMAIBHO BHIOpATh
YYaCTKU C MAKCUMAJIbHO BBIPAXKEHHBIM TTOTKOXKHBIM XU~
pOBBIM ciioeM. PekomeHmyeTcsi TpOBOAUTD MTOAKOXHBIE
WHBEKIMU B 00JIACTh BOKPYT IMYINKa MIUPUHON 2,5 cM
(cwm. puc. 3).
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I[MogkoxHBIE UHBEKIIUN HE CIEOyeT AejiaTh, eCiId
KOXa Ha BEIOpaHHOM IJIsT BMEIIIaTe IbCTBA 00J1aCTH 000-
XKeHa, YIJIOTHEHa, BOCIIAJicHa, THIIEpEeMUpOBaHa,
OTEYHA WJIM TTIOBPEXICHA B pe3YJIbTaTe MPEIIISCTBYIOIINX
UHDBEKLUNA.

Iar 2. [Tox0op mmpuna u Kbl 11 NOAKOKHON HHb-
eKnuu. [1151 TONKOXHBIX MHBEKIINI, TIPOBOANMBIX BPYd-
HYI0, OOBIYHO WCITOJIB3YIOT IIIPUIIBI MaJIOTO 00beMa,
He TIpeBbIIIaloniero 2 mi [2].

JIMHa ATl TMeeT MPUHIMITAAJIBHOE 3HAYEHUE TS
TOYHOTO BBEIECHUS IIperapaTa B MOIKOXHYIO XKHPOBYIO
kieTuatky. Koxa sIBisieTcst mepBBIM O0apbepoM, KOTOPHI
IOJDKHA TIPEOI0JICTh UIJIa TIPU MIPOBEICHUN WHBEKIIUMN.
B psime ncciienoBanmii, M3y9IaBIINX KOXY B3pOCIOTO YeI0-
BeKa B MECTaX MHBEKIINI C UCITOIb30BAHUEM Pa3TNIHBIX
METOIOB BU3yaJIU3alllH, IIPOIEMOHCTPUPOBAHBI CXOMHBIC
pe3yabTaThl: KOXa BapbUpyeT MO TOJIIWHE B Ipeneaax
~1,25—-3,25 MM y 90 % B3pOCJIbIX, U B CPEAHEM €€ TOJILIM -
Ha cocTaBiisieT okoio 2,0—2,5 MM. PaccrosiHue ot moBepx-
HOCTH KOXU IO MBIIIICYHOH (hacin (T. €. TOJMIINHA KOXHU
¥ TTIOOKOXHO-KMPOBOM KJIETYATKH) OIPEHCIISICT BEPOSIT-
HOCTB CTYYaifHOTO BHYTPHUMBIIIICYHOTO BBEICHMS IIpeTia-
pata. [1o cpaBHEHUIO C TOIIIMHON KOXM, KOTOpas SIBJIsI-
€TCsI OTHOCHUTEJIBHO TTOCTOSTHHOM, TOJIIIMHA MOIKOXHOM
KJIETYATKU IMMPOKO BapbpupyeT. B pesynsraTe mcciemona-
HUI BBISIBJICHBI CJICIYIOIINE MHTEPECHBIC C TPAKTHIECKOM
TOYKH 3pEHUS MOMEHTHI:

* TOJIIIMHA ITOOKOXHOM KJIETYATKN BO3PACTACT IIPSIMO

MIPOITOPLIMOHATIbHO MHAEKCY Macchl Teta (MMT);

* y XEHIIWH TOJIIMHA OIKOXHOTO XXHUpa B CPeIHEM

Ha 5 MM OoJIblIIe, YeM Y MY>KUMH 1pu onruHakoBoM MMT;

* Ha XXMBOTE TOJIIIMHA ITOAKOXHOTO XKHpa OOJIbIIIE, YeM

Ha KOHEYHOCTSIX (0eApo U IIeY0) y OMHOTO U TOTO XKe

MMaIeHTa.

Hcxons U3 BbILLIEU3IOXKEHHOI'O, IJIMHA ULJIbI 4—6 MM
SIBJIICTCS TOCTATOIHOM TSI IPOHUKHOBEHUS Yepe3 KOXKY
¥ TIOTTAJaHYsI B TTOIKOXHYIO XKHUPOBYIO KJIETIATKY C MAHM -
MaJIbHBIM PHCKOM BHYTPHUMBIIICUHOTO VI BHYTPUKOXK-
HOTO BBEICHUS mpemnapaTa. TakKue WUIJIBI MOXHO CYNTATh
PEKOMEHIOBAaHHBIMU LTSI IIOAKOKHBIX MHBEKITNI y B3pOC-
JIBIX M IeTel, He3aBUCHUMO OT BO3pacTa, I1oJIa, STHIIECKO
npuHamiexHocty unit UMT [4].

BTOCTe P UCO 6009—2013 « bl UHBEKIIMOHHBIE
ODHOKPATHOTO MpuMeHeHMs1. LIBeToBoe KomupoBaHUE»
YCTaHOBJICHBI LIBETOBBIC KOBI VTSI MICHTU(PUKAIINY NHD-
€KILMOHHBIX UTJ1 OMHOKpAaTHOTO IipuMeHeHus [5]. Mcnonb-
30BaHME IIBETOBOM KOOWPOBKHU CIIOCOOCTBYET OBICTPOMY
BU3YAJIbHOMY OIIpEeIeJICHNIO BHEITHETO TUaMeTpa OXHO-
pa30Boit MHBEKIIMOHHON UIIBl. Hampumep, Hanbomee
YacTO MCIOIb3yeMBbIe MTJIbl ¢ HOMUHAIBHBIM HAPYKHBIM
auamerpoM 0,36 MM COOTBETCTBYIOT Jla3ypHOMY (CUHE-
3eJICHOMY) LIBETY. B TO ke BpeMst 110 cooOpakeHUSIM 0e3-
OITACHOCTHY HAJIMYKE IIBETOBOTO KOJa HA UIJIe He JOJIKHO
0CBOOOKIATh METUIIMHCKHUX COTPYITHUKOB OT OTBETCTBEH-
HOCTH 3a IIPOBEPKY YKa3aHHOTO pa3Mepa UTJIBI, 9TO OTpa-
JKE€HO B YKa3aHHOM cTaHzaapre [5, 6].

Russian Journal of Neurosurgery

Pa3zmep urinl BepuULIMPYIOT IO ee MapKUpoBKe [7].
MapkupoBKa BKITIOYAET:

* KaMOPOBOYHEINM pa3Mmep (T.e. HApyKHBII JUaMeTp)
uriel 1o mKajae Gauge (cokpaieHue G, YuTaeTcs Kak
«reimK»): Hanpumep, uria 21G — 0,8 MM (COOTBETCT-
BYeT 3¢JICHOMY II1BeTy). BHyTpeHHMIT TuaMeTp WIJIbI
OyIeT, COOTBETCTBEHHO, MEHBIIIE, YTO OOYCIOBICHO
TOJIIIIMHOM CTEHKY IIWJIWHAPA WUTJIHL,

* JIUIMHY WIJIBL: HAIpumep, 4% moiiMa — IIPUMEPHO
120 mMm (12 cm) (1”7 = 1 mroiim). B manHOM ciaydae
120 MM — mimHa padodeil, MeTANIMIECKON JacTh
WTJIBI, T.€. OT €€ IUTACTUKOBOTO OCHOBAaHUS 0 KOH-
YHUKa cpesa.

[MpoxcuMaIbHBIM KOHIIOM METAJTMYeCKast YacTh Ha-
JIeKHO BITasiHA B INTACTUKOBOE OCHOBAaHME UIJIBL. JlycTaib-
HBIII KOHEIl MMeeT TPeXI'PaHHYIO 3aTOUYKY (aaMa3Hylo
WIN Ja3epHYI0), YTO 00JIeTIYaeT IPOHUKHOBEHUE WTIJIBI
B TKaHM C X MUHUMAaJIbHBIM TPaBMHPOBAHHUEM.

CyIIeCcTBYIOT HITIPUIIBI C MTHTETPUPOBAHHBIMU (BCTPO-
€HHBIMM) M CMEHHBIMU (ChbeMHBIMU) UTaaMu. Impuirsr
C MHTETPUPOBAHHON UIJION IMPEAIIOYTUTEIBHEI IS MC-
ITOJIb30BaHUsI, TaK KaK 00eCIIeunBaIOT 00jice BBICOKYIO
TOYHOCTH HabOpa T03bI, UMEIOT MEHBIIIE «<MEPTBOTO» IIPO-
crpaHcTBa [4]. HemHTerpupoBaHHaAs WIIa KpPENUTCS
K KOPIIyCy IIIpHUIa C TOMOIIBIO KpeIUleHus tuma Luer,
KOTOpOE OBIBAacT 2 BUIIOB:

* Luer slip — urira HameBaeTcsl Ha BHICTYIIAIOIIYIO YaCTh
WIMHApa IIIpHIia. PacmonoxkeHne KperieHUsT MO-
KeT OBITh 10 HEHTPY HUWJIMHAPA INIPUIAa — KOAKCH-
aJbHOE (KOHIIEHTPUYIECKOE) TOJIOKCHIE KPEIUICHUS
(HaKOHEYHMKA) IITIPHIIA, a TAKXKE COOKY, T.€. CO CMeIIIe-
HMEM OT LICHTpa IIIMH/IPA IITPULIA — SKCIIEHTPUISCKOe
TTOJIOXKEHIE KpeTUIeHNST (HAKOHEYHMKA) IITPUIIA;

* Luer lock — mmpwuir cHaOXeH BUHTOBBIM COSTMHUTE -
eM (KoHHeKTopoM). Mrima kpemurcs crenmduye-
CKHM 00pa3oM, BKpYIMBasICh B KpEeTUICHUE Ha LIVUIMH-
npe mmpuia. [ToroxeHne Takoro KpeIieHus Beeraa
LIEHTPaJIbHOE.

IIar 3. IloAroToBKa KOXKM K NPOBEIECHUIO MOIKOKHOM
HHbeKIMA. [Iepen BIMOTHEHEM UHBEKITUY CJICAYeT TIIA-
TEIHHO 00paboTaTh PYKH 1 KOXY IIPEAIIOIAracMoro yJacT-
Ka BBEACHMUS UTJIHI C 1IETbI0 TPOMIIAKTUKY MHPEKITMOH-
HBIX OCJIOXXHEHUI MHBa3UBHOI mporienyphl. [lToBepxHOCTH
KOXXH MOKHO OYHUIIATH C TTOMOIIBIO CIIMPTOBOM caldeTKn
BO3BPaTHO-IIOCTYITATEIbHBIMU NBYKeHUSIMU. [Tocie oum-
IIeHUsI HEOOXOAMMO BBIIEPKATh SKCITO3UIINIO 10 TIOJTHO-
ro cnapeHus (BBICHIXaHMS ) aHTUCEIITHKA.

IIIar 4. Bemonenne noaKkoKHoi MHbeKnun. J11s y1o6-
CTBa IIPY IIPOBEICHNY MOIKOXHO MHBEKIINH MOXKHO HC-
ITOJIb30BaTh CTEPUIILHEIN JIOTOK. ClemyeT CHATh KOJITa40K
C UTJIBI C OOJIBIIION OCTOPOXKHOCTBIO, YTOOBI HE MCTIAYKATh
urny. Kolmayok Hy>KHO ITOJI0XXUTh HA00K B J10TOK. Lmpuir
OepyT OMHOI PYKOi1, KaK KapaHIAIl WU IPOTHUK.

Hnsa ¢popMupoBaHUS KOXKHOM CKIANKH CIICAYET B3SITh
KOXXY MEXIY OOJIBIITNM M YKa3aTeJIbHBIM MaJIbLIaMU IPYTOM
PYKM W CBECTH IalbIIBl BMecTe. JloImycKaeTcsl yJyacTue
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Puc. 4. ®opmuposarue KoxcHoll cknadku dns nposedeHus NOOKOXCHOU UHBeKUUU (CM. NosicHeHUs 8 mekcme) (adanmupoeaHo u3 [4])

Fig. 4. Pinching a fold of skin for subcutaneous injection (see explanation in the text) (adapted from [4])

CpeIHero naJiblia, HO He BCell pyKu, TakK Kak (hopMHUpoBa-
HYE KOXHOU CKJIaJKU TPU MOMOLLU BCEM PYKHU COIIPO-
BOXIAETCS PUCKOM 3aXBaTa MBILILBI BMECTE C MIYOOKO
JIEXAIlUMU TKaHSIMU, YTO U MOXET IPUBECTU K HENpe.-
HaMEPEHHOMY BHYTPUMMBILLIEYHOMY BBEICHUIO MTpernapara
(puc. 4).

ITpoxanbIBaTh KOXY UIJIOU HY>KHO OBICTPO, MO, MPSi-
MbIM yTioM (90°). DTOT yron BaxkeH NIt obecriedeHust
MonaaaHus Mpernapara B XKUPOBYIO TKaHb. YTOJI BBEACHUS
UTITbI 45° K TIOBEPXHOCTY KOXHU IOITYCKAETCS TOJIBKO Y Ma-
JICHbKUX I€TEW U MAaMEHTOB C HEOOIBIINM KOJIMYECTBOM
MOJKOXHOTO XKAPa U TOHKOU KoXell. BBoIUTb Uriy HyX-
HO Ha €€ MOJIHYI0 JyINHY. Heb3s BBOAUTD UTITY MEJUIEHHO
WY TIPUKJIAABIBATh K 3TOMY UYpe3MepHbie ycunus. He no-
MMYCKAaeTCsl HAOABIMBAHUE HA BEPXHIOK YacCTh MOPLIHS
MPU MPOKATBIBAHUY KOXH.

[Toce Toro Kak uria MOJIHOCTBIO BOMIET B KOXY, CJie-
JIyeT OTITYCTUTh KOXHYIO CKJIAlIKy, KOTOPYIO YACPKUBAET
BTOpas pyKa, 3aT€M HaxaTbh Ha MOPILIEHb, YTOOBI MEJICH-
HO ¥ PaBHOMEPHO BBECTH IpENapar B OAKOXHBIN CI0M.
IMocne omycTolieHUs MWIMPUIIa HEOOXOANMO aKKypaTHO
U3BJIeYb Uy U3 KOXU. [Ipr 3TOM K MECTy MHBEKLIUU
PEKOMEHIyeTCSI CJIerKa TPUXKUMATh MapJIeBYIO callpeTKy.
HeGonblioe napneHne Ha MECTO BBEACHUS UIJIbI TIPU €€
WU3BJICYEHUU NTPENOTBPATUT HATsKeHUE Koxu. [Tocie us-
BJICYEHUSI UTJIBI PEKOMEHIYETCSI TPUKPBITh MECTO UHBEK-
LIMU TOU Xe candeTKoii, 4YTO TOMOTraeT MPeaoTBPATUTH
UHOUIIMPOBAHNE U YCKOPSIET OCTAHOBKY KaNMJUISIPHOTO
KPOBOTEUEHUS.

[ormyckaercs BbiiesieHME HEOOJbIIOTO KOJIMYEeCTBA
KPOBHU B MECTE MPOKOJIA KOXMU MMOCE U3BJICUECHUS UIJIbL.
DTO MOXET CBUAETENbCTBOBATH O MPOXOXIEHUYU WTIION
TMOBEPXHOCTHOTO KPOBEHOCHOTO COCYIa BO BPEMS UHBEK-
LIUU U He SIBJISIeTCs onacHbIM. [Iprxkarrie Mecta MHbeKIU
MapJIEBBIM TAMIIOHOM CITOCOOCTBYET OBICTPOM OCTAHOBKE
TaKOro KpOBOTEUEHUS.

Kpowme Toro, B MecTe mpokosia KOy BO3MOXHO TOSIB-
JIEeHVE HEOOJBIIOrO KOJIUYECTBA MPO3PAYHOM KUIKOCTH.
DTO MOXeT OBbITh JIEKAPCTBEHHBIN MpemnapaT, KOTOPbIA

10 XOMy WTJIbI BBIXOAUT Ha MOBEPXHOCTh. [Ipekpatuth
WCTEeUYeHUE TIperapaTa MoMOoraeT MpuXarue MecTa MHbeK-
LINY MapJIeBBIM TAMITIOHOM.

He cnemyer MaccupoBaTh MECTO MHBEKIIMY TTOCIIE BBE-
JIEHUS TIperapara.

OCOBEHHOCTW TEXHUKW BbINONHEHWA NOAKOXHOWM

WHBEKLIMW MPENAPATA TAGATITUH

IToMuMoO MpuBEnEHHBIX BbIllIe OOLIUX MPAaBUI, KOH-
KpETHbBIE JIEKAPCTBEHHBIE MperapaTsl MOTYT UMETh CBOU
0COOCHHOCTH TTOAKOXHOTO BBenmeHUs. Tadanrua — mpem-
CTaBUTENb HOBOTO KJjlacca TMENTUIHBIX aHAJTbIeTUKOB,
006e300MBaroLIee JEUCTBAE KOTOPOTrO Peaanu3yeTcs IyTeM
CEJIEKTUBHOTO BJIMSIHUS Ha L1 -pelienTopsl B IEHTPATbHOM
HepBHOM cucTeMe [8]. [TogKoXHBII cITOcOO BBEIECHMUS
MOXHO CUMTATh MPEUMYIIECTBOM JAaHHOTO Tpernapara,
MMOCKOJIBKY, HalipuMep, B OHKOJIOTMYECKOW TMPaKTUKE
Y MHOTHX MAlMEHTOB UCIIOTb30BaHUE TTEPOPATHHBIX TIPE-
MapaToB MOXET 0Ka3aTbCsl HEBO3MOXHBIM WUJIA CUJIHBHO
3aTPYIHEHHBIM — TIpu aucharuu, HEKOHTPOJIUPYEMOil
pBOTE, OOCTPYKIIMM XETyNOYHO-KUIIEYHOTO TPaKTa,
a Takke KOTHUTUBHOM Je(hUIINTE, CHUKEHHOM YPOBHE CO-
gHanus [19]. UHorma nanHast mpobieMa He MOXKET ObITh
pelieHa axe ¢ MOMOIIbIO HA30TaCTPaJIbHOTO 30H/1a, Ha-
MpUMep TPU CTEHO3aX TOPTaHU U TiuieBoaa. [lepopab-
HOE MPUMEHEHUE MPETapaToB 3aTPYAHSIETCS TAKXKE HATM -
yreM opodaraabHONM 00U P OIYXOJISIX TOJIOBBI U IIIEU.
Kpowme Toro, mocine nmepeHeceHHbIX OTepaluii Ha Xemy-
JIOYHO-KUIIIEYHOM TPaKTe, TIPU MpUeMe HEKOTOPBIX MTPO-
TUBOOITYXOJIEBBIX TIPENApPaTOB, JIEKAPCTBEHHOM TOpaxe-
HUU TIEYeHU, COMYTCTBYIONICH Tepanuu ObIBAET CIOXHO
MMPOTHO3UPOBATh OMOAOCTYMTHOCTh TIPUHSATOTO BHYTPH
aHaJibreTka. B HEeKOTOpBIX cydasix mpobaemMa HEPOrHo-
3UpYyeMOli OMOMOCTYITHOCTY BO3HUKAET U TIPU UCTIOJIb30-
BaHUU TIPETIapaToB ISl MapeHTEPaTbHOTO BBeneHus1. Ha-
TpUMeED, MPU KaXeKCUH, Y TIAIIUEHTOB CTapIIIeTo BO3pacTa,
TPU BbIPAKEHHOW TTOTJMBOCTHU WY BBICOKOU TeMIIEpary-
pe OKpyXalolllero Bo3ayxa abcopOoLms Yepe3 KOXy aKTUB-
HOTO BEIIeCTBa U3 TPAHCAEPMAIBHBIX TEPATIEBTUIECKUX
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Puc. 5. Ynempassykosas momozpamMma: yacmu4Hoe 8HympuMsiweyHoe 8gedeHue
npenapama TaganzuH npu HapyweHUU MeXxHUKU NOOKOXCHOU UHBeKuuU

Fig. 5. Ultrasound tomograph: partial intramuscular injection of Tafalgin due to wrong
subcutaneous injection technique

CHCTEM C OIMONIAMH (HarpuMep, ¢ (heHTAaHMUIIOM ) 3HAUM -
TeslbHO cHMKaetcs [20]. TakuMm o6pa3om, B LeJIOM psie
CIyJaeB B OHKOJIOTMM BO3HMKAET HEOOXOAMMOCTD TIepe-
X0lla Ha MapeHTepaIbHOE ITOAKOXHOE BBEIECHNE aHAJIb-
reTUKOB. Takoii cIroco0, 110 MHEHMIO MHOTHX CTICIIHAIIH -
CTOB, IIPEACTABJISICTCI MHUHUMAJBHO TPaBMaTUYHBIM,
JMOCTYITHBIM, COBMECTUMBIM C IIPUBBITHON €KETHEBHOMN
AKTUBHOCTBIO, TTO3BOJISIIONIMM COXPaHSITh 00pa3 KU3HU
MMAIIMEHTOB, HE 3aTPYIHSISI NX MOOMIBHOCTD (IT0 aHAJIOTUU
C TIOCTOSTHHOM MHCYJIMHOTEpaIeil, KOTOPYIO IOJydaioT
JIFOIM ¢ TMAarHO30M caxapHoro auabeta) [21].

IIpenapaT TadanruH BBOOST CTPOTO MOIKOXKHO, €r0
HeJIb3s] BBOOUTH BHYTPUMBIIIEYHO W BHYTpUBeHHO. Ha-
pyIIeHNEe TeXHUKU BBIITOJTHEHUS ITOAKOXHON MHBEKIINU
mpenapara TadanrnH MoXeT IIPUBECTU K €T0 HelpeaIHa-
MEpEeHHOMY BHYTPHUMBIIICYHOMY BBeIeHMIO. B yacTHOCTH,
HaOJIIOIeHNEe 3a PacIpOCTpaHEHWEM PacTBOpa IO YiIb-
TPa3BYKOBBIM KOHTPOJIEM TIOCJIE MHBEKIIMUA B BEPXHIOIO
HapyXHYIO ITOBEPXHOCTB IJIeYa MHCYIMHOBBIM HITIPHUIIEM
6e3 hopMUPOBAHUS CKIAOKHU TT01 yrioM 90° ¢ n30bITOU-
HBIM HaJaBIMBaHUEM Ha MOBEPXHOCTDb KOXM INITPUIIEM
B BUIE KpaTepa IT0Ka3ajio, YTO YacTh IperiapaTa Oblla BBe-
JIeHa B MBIIIIY (pHuc. 5).

BrayTpuMbIIIedHOE BBeaeHUE mperapara Tadaarux
MOXKET IIPUBECTH:

* K CHIDKeHMIO 3(p(PeKTUBHOCTH MpemapaTa;

* CHIDKCHUIO TPOIOJDKATEIBHOCTH ICHCTBUS IIpera-
para;

* YBEJIMUYCHMIO KOJIMYECTBA HEXeJIaTeIbHBIX SBICHUIA,

B TOM YHCJIe CEPHE3HBIX.

Ha ocHOBe cOOCTBEHHOTO OIBITa MBI C(hOPMYIMPOBA-
JI PSIA TIOJIOKEHMI TI0 OIITUMAIbHOMY CIIOCOOY BBEICHUS
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nperapata TadaiarnH, KoTopble MO3BOISIT MUHUMU3UPO-
BaTh TEXHUYECKME OIIMOKM IIPU MPOBEACHUN MOAKOXHOM
VHDBEKINU:

* TIPEATIOYTUTENTBEHO BBeIeHNE TipernapaTta TacdairvH B Iie-
PEIHIOI MTOBEPXHOCTH OPIOIIHOM CTEHKU B CBSI3U C J0-
CTaTOYHOM TOIIIMHOM CJIOSI TTOAKOXHOM >KPOBOM TKAHU;

* BBEJCHME PacTBOpa B IIPeIBAPUTEIIbLHO 3aII0JIHEHHOM
LITTPUIIE TOJKHO ITPOBOAUTHCS 101, yritoM 90°;

* IIPU BBHITIOJIHEHUU MOAKOXHOW MHBEKIIUY IIperapara
Tacdanrnu cnenyer n3deraTb N30BITOYHOTO HAAABIIN-
BaHUS LIMPULIEM Ha KOXHYIO [TIOBEPXHOCTh. YTIyOJe-
HUE Ha MOBEPXHOCTU KOXHU B BUJE KpaTepa TOBOPUT
0 Ype3MEpHOM HAaJaBJIMBAaHMWM Ha IUMPUL U MOXET
MPUBECTU K BHYTPUMBIIIIEYHOMY BBEIAECHHUIO PaCTBOPA;

* BO BpeMs BBeJeHUS TipenapaTta TadaaruH mpeanod-
TUTEJIbHO TOPU30HTAJIbHOE TOJIOXKEHME TTallMeHTa, TaK
Kak HexelaTeJIbHOE SIBJIEHIE B BUIE TOJIOBOKPYKEHUSI
y IalMeHTa MOXeT IToMellaTh IpoLeaype.

3AKJIIOYEHUE

IMTonkoxHOe BBeJeHUE JIEKaPCTBEHHBIX ITpernapaToB
WMeEET P BaXKHBIX MPEUMYIIECTB Tepe] epOpPaTbHBIM
IPUEMOM U IPYTUMHU TTapeHTepaTbHBIMU CIIOCO0aMM 10~
CTaBKU MeIMKAMEHTO3HBIX CYOCTAHLIMIA B OPraHU3M I1a-
mueHTa. B HeKOTOPHIX clydasX MOAKOXHbIE MHBEKIINU
CTAHOBATCS MTPAKTUUECKN Oe3aJIBTEPHATUBHBIM CITOCOOOM
JIeYeHUs, HarmpuMep 00e3001MBaHMs P OOJISIX, aCCOLIM-
MPOBAHHBIX CO 3JI0OKAYECTBEHHBIMI HOBOOOPA30BaHUSIMMU.
HecmoTpst Ha KaxXylyiocs IIPOCTOTY, MOAKOXHOE BBEJE-
HUE JeKapCTBEHHBIX IIperapaToB TPeOYyeT COOMIOAeHUS
onpeJesIieHHO TeXHUKU. B TpoTHBHOM clTydae BO3MOX-
HBI 3HAYUMBIE OIIMOKM, Biusiomme Ha 3G GEeKTUBHOCTD
¥ 0e30IMacHOCTb JIEUeHMUSI.

W3BecTHbBIE TTpaBUIIa TPOBEIECHMS MTOJKOXHBIX MHBEK-
11 TTO3BOJIMIIM C(DOPMUPOBATH HE CIIOXKHBIN JIJIST BBITION-
HEHUS aJITOPUTM, CJIeAys] KOTOPOMY MOXKHO M30eXKaTh O~
0OK MpH TTOAKOXHOM BBEICHUM JIEKAPCTBEHHBIX CPEICTB.
OnHaKo ClIeayeT YIUTHIBATh, UTO AJIsI KOHKPETHOTO TIpera-
paTa MOTYT CYIIECTBOBAThb OIpele/ieHHbIE 0COOEHHOCTU
B TEXHUKE TTOAKOXHOTO BBEIECHMSI, UTO IIPOJEMOHCTPUPO-
BaHO Ha MpUMepe TIpernapara sl 00e300IMBaHNSI HOBOTO
TOKOJICHUST Ha OCHOBe nenTuaoB — Tacdanruna. Hamu 6b1-
JIO HAaIUISITHO TTOKa3aHo (IIpY MHBEKIIUY, BBHITIOJTHEHHOMN
1011 YJIBTPa3ByKOBBIM KOHTPOJIEM), UTO ITPY HETIPABWIIEHOM
TEeXHUKE BBeAeHMS npemnapata TadaarnH, mpeaHa3HadyeH-
HOTO MCKITIOYUTENIBHO IS TTIOOKOXHBIX UHBEKIINI, BO3-
MOXHO €ro BHYTPMMBIIIIEYHOE BBEIEHE C BHITEKAIOIITMU
W13 3TOT0 HETaTUBHBIMM TTOCTEACTBUSIMU. MBI moaraem,
4TO c(POPMYIMPOBAHHBIE HAMM TTOJIOXKEHUS TI0 ONITHMAITh-
HOMY CITOCOOY BBeJieHMsI mpernapaTta TadairiH mo3BosT
MWHUMU3UPOBATh TEXHUYECKIE OLIMOKHY ITPU TTPOBEACHUN
MMOJKOXXHBIX UHBEKIINI B KIMHUYECKOM MPaKTHUKE.
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B 0630pe npe/cTaBneHbl 0CHOBHbIE JaHHbIE 00 AaHATOMUYECKMX acMeKTax XMpypritieckoro NeYeHmns aAeHoM runomsa ¢ MaKcMarbHbIM Co-
XpaHeHWeM HenoBpeXAeHHOM TKaHW Jkenesbl. Kak npaBumio, HeMpOXMpYprvt MCNOMb3yIoT 3HAOCKOMMUYECKMIA TPAHCHa3ambHbIN J0CTYN, KOTOpLIN
obecneunBaeT bonee LWKMPOKOe MoJe 3pEHMs!, BLICOKYIO CTEMeHb YBEIMUEHWS W YTTIOBYIO BU3Yann3aLmio, UTo 1aeT eMy MPeunMyLLIECTBO Nnepef,
MMKPOCKOMMYECKIM [J0CTYNOM, KOTOPbIM B MOCTEAHEe BPeMsi MPaKTUYECKM He MCnonb3yeTcs. [leTanbHoe 3HaHWe aHaToMUKM W Tonorpado-
aHaTOMMUYECKMX B3aMMOOTHOLLEHMIA CTPYKTYp 3T 06/1acTV MO3BOSISIET JIEMKO OPUEHTUPOBATLCA BO BPEMS OMepaLuu W MNaHWMpoBaTh BCe
MeHee WHBa3VBHble BMeLLaTeNbCTBa. TakKe MpUBEAEHbl AaHHbIE 06 OCNIOXKHEHWSX B MOCNEonepaLyoHHOM Nepyofie, KOTopble B OCHOBHOM
MpeLCTaBeHb! IMKBOPEEN W BOAHO-3MEKTPONMTHBIMI HapyLLEHWSIMU, W NPOaHANU3MPOBaHbI CBEAEHWS O METOAAX WX MPeLyNpexaeHus.
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Endonasal surgery for pituitary adenomas: surgical technique, intraoperative and postoperative
complications
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The review provides basic data concerning the anatomical aspects of surgical treatment of pituitary adenomas with maximum preservation
of intact gland tissue. Neurosurgeons mainly use endoscopic transnasal access, which provides a wider field of view, high magnification and
angular visualization, which gives it an advantage over microscopic access, which has not been used much lately. Only a detailed knowledge
of the anatomy and topographic-anatomical relationships of the structures of this area makes it easy to navigate during surgery and plan less
invasive interventions. In addition, data on complications in the postoperative period are presented, which are mainly represented by liquorrhea,
water-electrolyte disorders, and information on methods of their prevention is analyzed.

Keywords: anatomy, pituitary gland, pituitary adenoma, sphenoid sinus, transnasal endoscopic access, liquorrhea
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BBELEHUE

B HacTosmiee BpeMst aneHOMBI TUITO(PU3a SIBISIOTCS
Ham0oJIee YaCTO BCTPEUAIOIIEICS TPYIIION OIyXOJIeH cel-
JsipHOM 0bacTt. OOBIYHO 3TO TOOPOKAYEeCTBEHHBIC HO-
BOOOpa30BaHMs, TMATHOCTUPYEMBIC 110 BH3YaIbHBIM
WJIA TOPMOHAJIBHBIM CUMIITOMaM, XOTSI HEPEeIKO NX 00OHa-
PYXMBAIOT CIyJaitHO IIPH ITATOMOP(HOIOTTICCKOM HCCIIe-
JMOBAaHWU WM 110 Pe3yJIbraTaM MarHUTHO-PEe30HAHCHOM
TOoMoTrpaduu, IIPOBeIeHHON MO IPYyTrUM TToKa3aHUsIM [1].
3agacTyio mocye 00OHapyKeHHUsI OITyXOJIH ITallieHTaM Tpe-
Oyercs onepatuBHOE JiedeHUEe. OCHOBHBIMU MOKA3aHUSIMU
K HEHPOXMPYPTUICCKOMY BMEIIIATEIbCTBY SIBJISTFOTCST TH-
MIePIIPOIYKIINS TOPMOHOB (COMATOTPOITHOTO, aIPEHOKOP-
THKOTPOITHOTO TOPMOHOB, IIPOJIaKTUHA (PE3UCTCHTHBIC
K JIedeHHIO0 (DOPMEI)), CHIDKCHUE 3peHMS (BCICACTBHUE
Macc-3(ddeKTa OmyxoJi Ha OKPYXKAIOIINe CTPYKTYPHI)
WX IPYTOi HEBPOJIOTUICCKUMA Te(DUIINT, TOPMOHAIBHBII
Ie(UILNT, CUMIITOMBI TUIIOIUTYUTapU3Ma; IIpU 3HAYM -
TEJTBHOM POCTE OITyXOJIM MOXET Pa3BUTHCS OOCTPYKTUBHAS
ruapoledanys; mpyu 6eCCUMITOMHOM TEUCHIH OITePaLIH
MOXKeT OBITh pEKOMEHIOBAaHA, €CJIA €CTh IIPUJICKAHNE OITY-
XOJIU K 3pUTEIbHBIM MYTSIM, a TAK:Ke TIPY INTAHUPOBAHUU
OepeMEeHHOCTH, OTPULIATEIBHON TMHAMUKE II0 Pe3yJIibTa-
TaM MarHUTHO-PE30HAHCHOI TOMOTpaduu, pa3BUTUH
OCTPOI1 alOIJICKCUH B CTPOMY OITYXOJIH, TOJIOBHOM OOJIH,
Pa3BUBAIOIIEIICST BCIICACTBHE ITOBBIIICHNSI BHYTPUIEPETI-
HOTO naBjeHud [2].

AHATOMUYECKWE ACIMEKTbI BbINOJTHEHKUA

OMEPATUBHOIO BMELLIATEJIBCTBA

Orrepalyist COCTOUT M3 HECKOJIBKMX 3TAIIOB — 10 MEpe
MIPUOJIVKEHNS K OITyXOJIU: HAa3aJIbHBIN, C(DeHOMTAIBHBIN,
CEJUISIPHBIN, CEeIAPHO-3KCTPACEUIIPHBIN, IIJIaCTHKA
ocHoBaHus 4yepena [3, 4]. Kak npaswio, ipu ymajeHUn
OITyXOJIM TUITO(PHM3a OCYIIECTBIIIOT TPAHCOCTEATBLHBIIN 10~
CTYII, KOTOPBI MOXET OBITh PaCIINPEH IIyTeM Pe3eKIINU
3aTHUX OTICJIOB HOCOBOI ITeperopoaku. Kpome Toro, aTor
JIOCTYIT UCTIONIB3YIOT IIPH MATOJIOTHH B KIIMHOBHUIHOM T1a-
3yXe, HAIMINHY TTOJIUTIOB 1 Pa3BUTUM MEHUHTOIIE]IC B JIa-
TepaJIbHBIX YIJIaX KIMHOBUIHOM Ma3yXH.

CylecTByeT HECKOIBKO JOCTYIIOB K KIMHOBHIHOMU
Ima3yxe: 4epe3 eCTeCTBEHHOE COYCThe (B CiIydae M30IMPO-
BaHHOM ITATOJIOTHH B KJIMHOBUIHOM CHUHYCE), TPAHCITMO-
WIATBHBINA (TIPU HAJTMYWH TTOJIATIOB CIIU3UCTOM 000I0YKHI
3aIHUX STYECK PelIeTd4aTol KOCTH WX IIPHU PYOIIOBBIX M3-
MEHEHUSIX B 00JaCTU €CTeCTBEHHBIX COYCTHIT), a TaKXKe
TPaHCKPBUIOBUIHBIN (K JIaTCPAIbBHOMY YIIYOJICHUIO KITH -
HoBUIHOM nazyxu) [5]. [Ipu onepaTBHOM BMEIIATEIbCT-
Be OOJIBIIIOE 3HAYCHME MMeeT 0a3UKpaHUaIbHAS TUIIOJIO-
rusl KOHCTPYKIIMH depela 4eaoBeKa. B 3aBucmMocTH
OT BEJIMYMHbBI Oa3WISIPHOTO yIJ1a BbIAEJAEHBI TUIIbl KOH(PU-

Typamyy OCHOBAHMS Yeperia; KpOME TOTO, BBISIBIICHO, UTO U3-
MEHYMBOCTB 0a3WIIIPHOTO YIJIa OIIPEIEIIIeT CTEPEOTOIIOTe0-
METPpUUYECKHE 3aKOHOMEPHOCTH KOHCTPYKLIHMHU M (hOpMy
yepena. MomeanpoBaHUe IIPOCTPAHCTBEHHOM CTPYKTYPHI
yepera U ompeAe/icHUe Psiia eT0 CTePeOTOIIOTeOMeTprYIe-
CKUX XapaKTEePUCTHUK IIOMOTAOT B aHAJIN3¢ KOMITBIOTEPHBIX
TOMOTPAaMM M pa3pabOTKe XUPYPriudecKoro 1ocryma [6].

Y Bcex KpaHMOTHIIOB TYPEIIKOE CEII0 HAaXOMUTCSI CIIe-
penu oT (POHTAIBHON IUIOCKOCTU M BHIIIEe (PpaHKPYPT-
CKO1 ITTOCKOCTH. Y (DIIeKCMOa3MIIPHOTO TUTIAa OCHOBAHMS
geperra TOYKH TYPEILIKOTo cemia (10 CpaBHEHUIO ¢ TIaTH -
0a3WISIPHBIM) pacIojIaraloTcst HanboJee 0JIM3KOo K (DpoH-
TaJIbHOU IUIOCKOCTA M BBICOKO OTHOCHUTEIBbHO (ppaHK-
GYPTCKOI IIIOCKOCTHA. YCTaHOBJIEHO, YTO IPOIOJbHBIN
pa3Mep TypeLKOTo ceia y INIaTHOA3MIIPHOTO KPaHNOTH -
ma 6oJIbIIe, YeM Y (hJIeKCHOa3MIIPHOTO, TOTIa KaK ITOTIe-
PEYHBIN pa3Mep TYPELIKOTO CeljIa CTATUCTUICCKH 3HAYMMO
HE pa3ImyacTcs MeXOy THIIaMHu. YTO KacaeTcs pacoOBBIX
pasnmanii, 00HaAPYKEeHO CXOACTBO B MOP(OJIOTUH, YACTO-
Te 00pa30BaHMSI MOCTUKOB M IMHEHHBIX pa3Mepax Typell-
KOTO ceJljIa y €eBPOIICONIOB M HEIPOUIOB. Y MOHTOJIONIOB
HaOJII0IaeTcsI BBICOKAsI pacIpoOCTPaHeHHOCTD J-00pa3Ho-
ro U TUIOCKOTO TYpeUKOTO Celjia ¢ MEHbIIEH 4acTOTOM
o6pa3oBaHUS MOCTHKOB [7, 8].

TexHuKa BBHITTOTHEHUS CTAHIAPTHOIO SHIOCKOITMYE-
CKOTO IOCTYIIa CJeAyIoIIas: BU3YaIU3UPYIOT CPEIHIOO
HOCOBYIO PAKOBUHY, XOaHY, MECTO HAXOXICHUS KIIMHOBHI -
HO1 ocTH (pHcC. 1); B 3aIHIOI0 YaCTh HOCOBOM IIEPETOPOIKI

Puc. 1. HauanbHble 3mansl 86inosIHeHUs 3HO0CKONUYeCcKo20 docmyna K nasyxe Kiu-
HosudHol kocmu. 1 — anegamop; 2 — nepedHsis CMeHKA KUHOBUOHO20 CUHYCA;
3 - Hocosasi nepe20podKa; 4 — X0aHa; 5 — cpedHss HOC08aS PAKOBUHA. 30eck U Ha
puc. 2—4: uHmpaonepayuoHHsle pomoepaghuu u3 apxusa npog. A.H. LLkapybo [5]

Fig. 1. Beginning stages of endoscopic access to the sphenoid sinus. 1 — elevator;
2 - frontal wall of the sphenoid sinus; 3 — nasal septum; 4 — choana; 5 — middle nasal
concha. Here and in Fig. 2—4: intraoperative photos from the archive of Prof.
A.N. Shkarubo [5]
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BBOJISIT MECTHBII aHECTETUK C aIPEHATTMHOM; C TIOMOIIIHIO
MOHOTIOJISIPHOTO KOATYJISITOpa PacceKaroT CJIU3UCTYIO U CO-
30AI0T TTPEATIOCHUIKY [Tl BRIKpAaWBaHUSI HA30CENITATbHOTO
JIOCKyTa, KOTOPhIII MOXKHO HAMPAaBJISITh B CTydyae HEO0XO-
IUMOCTH (pa3BUTHE JINKBOPEH); OOHAXKAIOT COIITHUK U BU-
3yaJIM3UPYIOT KIMHOBUIHYIO OCTh (puc. 2) [5].

3aTteM TpoBoIAT cheHOMITOTOMUIO, YIATeHHUE TIEPero-
POIOK OCHOBHOI1 ma3yxu (puc. 3—7). OCHOBHOE BHIMaHHE
CJIeAyeT yneauTh Tornorpadun 3aiHeil CTeHKN KJIMHOBUI-
HOW Ma3yxul. DHIOCKOMMYECKast METOIMKA TpeOyeT Halu -
YK TIOJIOCTEM, YTO OCOOEHHO BaxKHO MPU MHOpACEISIPHOM
pacrpocTpaHeHWH! OITyX0Ju runodusa. Tur mHeBMaTu3a-
LMY KJIMHOBUJIHOW Ma3yxu BJIUSET HAa HaJIU4YUE B HEU

Puc. 2. HayaneHble 3mansl 86inosHeHUS 3HA0CKONUYECK020 docmyna K nasyxe Kiu-
HosudHoU kocmu. 1 — ecmecmaeHHsle coycmbs KIUHOBUOHOU nasyxu; 2 — K/UHO8UO-
HbIl KAto8 (rostrum sphenoidale)

Fig. 2. Beginning stages of endoscopic access to the sphenoid sinus. 1 — sphenoid
ostia; 2 - sphenoidal rostrum (rostrum sphenoidale)

Puc. 3. Tpenanayus MexcnasywHelx nepe2opodok. | — MexcnasywHas nepeopodka;
2 — K/IuUHoBUOHAs Nasyxa; 3 — 8bIcoKO0bOPOMHas dpess

Fig. 3. Frontal sinus trephination. 1 — intersinus septum; 2 — sphenoid sinus; 3 — high-speed
drill

4

Puc. 4. KnunosudHas nasyxa. [lyHkmupom ommeyexa obiacme naaHupyemol mpe-
naHayuu mypeykozo cedna. 1 — npassili ONMOKAPOMUOHLIL KaHA; 2 — KOCMHbIe
KaHa/bl 3pUMesibHbIX Hepeos; 3 — OHO mypeyKozo cedna; 4 — KOCMHbIE KaHasIbI
COHHbIX apmepuli

Fig. 4. Sphenoid sinus. Dashed line shows the area of planned trephination of the sella
turcica. 1 - right opticocarotid canal; 2 — optic canals; 3 - sella turcica floor; 4 - carotid
canals

OCTaTOYHOTO MPOCTPAHCTBA, KOTOPOE MO Mepe yBeanuye-
HUS OMYXOJIM YMEHBLIAETCS. BIACSAIOT ClieAyIo1e TUTIBI
TMTHEBMAaTU3AMY KJIMHOBUIHOM Ma3yXU: CEJUIIPHBINA — TH-
TMIEPITHEBMATU3MPOBAHHBIN CUHYC, TTEPECEKAIOIINI TypeLl-
KO€ CEelJIO U pPACTIPOCTPAHSIOLIUIACS B €T0 CIUHKY B psifie
CITy4aeB; MPECEJUISIPHBI — YMEPEHHO IMTHEBMATU3UPOBA-
HBIM CHMHYC: Ma3yxa He 3aXOJUT 32 OYyropoK TypeuKOro
celU1a; KOHXaJbHbI — TMITOMTHEBMAaTU3MPOBAaHHAs Ma3yxa
B BHJIE HEOOJIBILIUX IO pa3MEPY SYEEK, PACTIONIAraeTcs me-
pen Typeukum ceaniom (puc. 8). B ciydasix mpeceuisipHo-
T0 U KOHXaJbHOTO TUIIOB ITHEBMATU3aLlUU HEOOXOOUMO
CO3JaHKe TOMOJHUTEIbHOTO MPEAOITyX0JI€BOTO MPOCTPAH-
crBa [9, 10].

BckpriTre nepenHeil CTeHKU TypeLKOTO CeUIa BB -
HSIOT C TIOMOIBIO BBICOKOCKOPOCTHOM JIPEJIN C AJIMa3HOM
Hacaakoil wim Kycayek KepprcoHa, TBEpayl0 MO3TOBYIO
000JI0UKY BCKPBIBAIOT MUKPOCKAIBIENSIMU C AIMA3HBIMU
HAaKOHEYHUKAMU WA MUKPOHOXHUIIAMU, OIYyXOJIb yAa-
JISIIOT MyTeM acnvupauuu [S].

IMocne pe3ekium OMmyxoau MPOBOASIT TPOPUITAKTUKY
MPOTEKAHWUS JINKBOPA, YTO CHUXKAET MPOJOJKATETbHOCTD
onepanuy U TMO3BOJISIET MOJA KOHTPOJEM 3PEHUST OCYy-
LIECTBJIATh XMPYPTAYECKOE BMELIATEIBCTBO B 3TOM 00J1a-
ctu. [losocTh cenjia repMeETU3UPYIOT C UCTIOJIBb30BAHUEM
Pa3IUYHBIX KJIEEBbIX CyOCTaHIMIi, HATPUMEP KOJUIAT€HO-
BOIl IUTACTUHBI B COYETAaHUM ¢ (PUOPUH-TPOMOMHOBBIM
kieeM [3].

OpmHUM 13 BOBMOXKXHBIX BAPUAHTOB IOCTYTIA SIBJISIETCST
CyONEPUXOHAPAIBbHBINA TPaHCCENTAIbHBIN JOCTYII, OCO-
OGEHHOCTh KOTOPOTO 3aKJII0YAETCS B CO3NAHUU XUPYPTrAYe-
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Puc. 5. [anHble nayuenma 51 200a ¢ KAuHUYeCKUM OUG2HO30M 2U2GHMCKOU IHO0-UHGPa-cynpacenssipHol 20pMOHA/ILHO HeakmugHoU adeHoMbl 2unogusa, okktodupyrowel
06a omeepcmus Morpo. 3Hdockonuyeckoe 3HO0Ha3a/bHOE ydaneHue onyxo/u: a8 — Ma2ZHUMHO-Pe30HaHCHAs moMozpagus 0o onepayuu: cazummaneHas (a), akcuansHas (6)
u ppoHmarnsHas (8) npoekyuu; 2, d — UHMPaonepayuoHHele homozpaguu: Ha u3obpaxceHuu sudHsl omeepcmus Mokpo (2), 8xod 8 80donposad (0); e—u — KOMNbIOMePHaAs
momozpacus cpasy nocne onepayuu. Onyxone ydaneHa momasnsHo, 2eMOpPa2UYECKUX 0C/I0McHeHUld Hem [5]

Fig. 5. Data of a 51-year-old male patient with clinical diagnosis of giant endo-infra-suprasellar endocrine-inactive pituitary adenoma occluding both foramena of Monro.
Endoscopic endonasal tumor resection: a—e — magnetic resonance imaging prior to surgery: sagittal (a), axial (6) and frontal (8) projections; 2, d — intraoperative photos:
foramena of Monro are visible in the picture (2), aqueduct entrance (3); e-u — computed tomography immediately after surgery. Total tumor resection, no hemorrhagic

complications [5]

CKOro KaHajia MoJ CJAU3UCTON 000JIOYKOU BAOJb MEpero-
POIKM HOCA, 9TO TIO3BOJISIET OCYIIECTBIISITh C(PeHOMIATBHBIN
JMOCTYMN U yJy4yllaeT 3aXUBISEMOCTb CIM3UCTON B 30HE
onepauuu [11].

ITocne pe3ekiinu MpoOBOAIT MPOBEPKY OMEPALIMOHHO-
TO MOJISl Ha MPEeIMET HaJIMUMsl yTeUKM JIMKBOpA 1 MPU He-
00X0IMMOCTH Ie(heKT 3aKPBIBAIOT C IIOMOIIIBIO ayTOJIOTIY-
HOU WIU CUHTETUYECKOM 3aruiaThl [3].

JIukBOpest MOXKeT pa3BUTHCSI MHTPAOTIEPALIMOHHO P
nedexre qruadparMbl TYPEIIKOTO CeTa BO BpeMsT yIaTIeHUST
OTIYXOJIW B CUJTy OTPaHMUYEHHOCTH pa3Mepa XUpypruyec-
KOTO KaHajla U CJIOXHOCTU BBEIEHMSI B HEro YIJIOBBIX
WHCTPYMEHTOB WJIY MPU SITPOTEHHOM pa3pyleHUH OCHO-
BaHMs yeperna. [TociieonepalilMOHHBIMUA TPUIMHAMU JTUK-
BOpEW MOTYT OBbITh HEKa4eCTBEHHOE BBITIOJTHEHHE TJIACTH -
KU, HEIOCTAaTOUYHAsI MHOTOCTIOWHOCTh, M30BITOYHAS Macca
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Puc. 6. [anHele nayueHma 34 nem ¢ KAUHUYeCKUM QUA2HO30M 2u2aHmMCKol 3HA0-CynpacesNgpHol 20pMOHATbHO HeaKMUBHOL adeHoMbI 2unogu3a, okkAupylowel oba
omeepcmus MoHpo [5]. 3Hdockonuydeckoe 3HAOHA3a/bHOE YAaneHUe onyXosu: 0—e — Ma2HUMHO-Pe30HAaHCHas MoMogpaghus Ao onepayuu: cazummarneHas (a), ppoHmansHas (6),
GKCUQ/IbHbIE (8—€) NPOEKUUU; H(—/1 — Ma2HUMHO-Pe30HAHCHas moMozpagus yepe3 18 Mec nocsie onepayuu: cazummaneHas (), ¢poHMansHas (3), akcuansHele (U-s)
npoekyuu. Onyxons yoaneHa MomassHo, NPU3HAKos peyuduea Hem [5]

Fig. 6. Data of a 34-year-old male patient with clinical diagnosis of giant endo-suprasellar endocrine-inactive pituitary adenoma occluding both foramena of Monro [5].
Endoscopic endonasal tumor resection: a—e — magnetic resonance imaging prior to surgery: sagittal (a), frontal (6), axial (—e) projections; xc—n — magnetic resonance imaging
18 months dfter the surgery: sagittal (), frontal (3), axial (u-n) projections. Total tumor resection, no signs of recurrence [5]
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Puc. 7. [aHHble nayueHmku 33 lem ¢ KNUHUYECKUM AUaz2Ho30M 60/1bWI0L 20pMOHATEHO HeaKMUBHOU 3HO0-CynpaceanapHol onyxou 2unogu3a ¢ HaAUYUEM «8MopPUYHO20»
Y3110 8 MeXcHOMcKogol yucmepHe [5]. IHOocKonuYeckoe 3HOOHA3A/IbHOE ydaneHue onyxosu: 0—8 — Ma2HUMHO-Pe30HAHCHAs momozpaghus do onepayuu: cazummansHas (a),
akcuaneHas (6), ppoHmansHas (8) npoeKyuU; 2—e — Ma2HUMHO-Pe30HaHCHAs MoMozpaghus yepe3 28 Mec noc/ie onepayuu, cazummaneHas (2), akcuansHas (0), ppoHmans-
Has (e) npoekyuu. Onyxone ydaneHa momasneHo [5]

Fig. 7. Data of a 33-year-old female patient with clinical diagnosis of large endocrine-inactive endo-suprasellar pituitary tumor with a “secondary” nodule in the interpeduncular
cistern. Endoscopic endonasal tumor resection: a—e — magnetic resonance imaging prior to surgery: sagittal (a), axial (6), frontal () projections; 2—e — magnetic resonance
imaging 28 months after the surgery, sagittal (2), axial (9), frontal (e) projections. Total tumor resection [5]

a /2 0 ; 6
e

ST

Puc. 8. Tunel nHesmamusayuu KIUHOBUGHOU Nasyxu: @ — cennspHyil; 6 — npecesnspHelll; 8 — KOHXAMbHbIL. 1 — KNUHOBUOHAS nasyxa; 2 — CNUHKA MypeyKo2o ceona;
3 - by20pok mypeukozo cedna; 4 — 2unogpuzapHas AMKa

Fig. 8. Types of sphenoid sinus pneumatization: a - sellar; 6 — presellar; 8 — conchal. 1 - sphenoid sinus; 2 - clinoid plate; 3 — tubercle of sella turcica; 4 — hypophysial fossa

TeJjla, TOBBIIIICHHOE BHYTpUUYEPEITHOE IaBjieHne, Hapylne- K IMMPOKO MCITOJIb3yeMBIM OMoMaTepuajiaM OTHOCSTCS
HHE TTOCIeOTepallMOHHOTO pexuma [12]. ayTOTPaHCIUIAHTATHI, KOTOpPBIE 00JIagaloT TAKMMU IIpe-

B HacTosImee BpeMs CyIIecTBYeT HECKOIBKO BUIOB HMMYIIECTBAMU, KaK OTCYTCTBHE TOKCUIHOCTH M MMMYHO-
IUTACTUKU Ne(PeKTOB TBEPAOl MO3roBOil 00OJOYKHM. TE€HHOCTH IS IMamreHTa. B KauecTBe ayTOTpaHCIUIAHTATOB
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HCTIOJIB3YIOT IITMPOKYIO (hacuio Oempa, HAZKOCTHUILY Ye-
peria, MOIKOXHYIO XXMPOBYIO KiteTdaTKy. CHHTETUIECKIE
MaTepHalTbl IS TJIACTUKU 1e(eKTOB BKIIIOYAIOT BIITMBA-
eMBbIe Hepe30pOorpyeMbie MaTepHaIbl HA OCHOBE TTOJIMTE-
TpadTOpaTIWIeHA WX TOJUACTepypeTaHa. [1pn ucoms-
30BaHMM BIIMBAEMOTO ILIACTHYECKOTO MaTepuana
BBITIOJTHSTIOT IIIOB MOHO(MJIAMEHTHBIM TTOJIUIIPOITIICHO-
BBIM MaTepurajioM. [1nacTrka medekra TBepmaoil MO3TOBOM
000JI09KHY B 00JIACTH KOCTHOTO Jie(peKTa OCHOBAHMS Yepe-
ITa MOXKET OCYIIIECTBIISIThCS C HAJIOXKEHUEM Ha ayTOTpaHC-
IUTAaHTAT TePMETU3UPYIOMIETO 2JIEMEHTa IPU ITOMOIIN
TeXHUKH “gasket seal” (IOCTOBHO — TepMETH3HUPYIOIIAST 3a-
iatka) (puc. 9, 10) [5, 13].

MarepraiioM ISl TDIACTUKH Ie(PEKTOB TBEPION MO3-
TOBOi1 000JIOUKH, HE TPEOYIOIIUM (PUKCAITNU IITBAMMU, SIB-
JISIeTCsI KOJUTAareHOBBIN MaTPUKC, KOTOPBIi M3TOTABIMBAIOT
U3 COCOTUHUTEILHOM TKAaHW XUBOTHOTO ITPOUCXOXICHMS
IIyTeM CITeIMaIbHOI 00padOTKM, BKIIIOUAIOIICH yaaIeHIe
13 00pa3IoB BCeX KIIETOYHBIX 3JIEMEHTOB U IPYTUX aHTH-
TeHHBIX KOMITOHEHTOB. MaTpHKC MOXHO YKJIaIbIBaTh KaK
eIUHBIM (parMeHTOM, TaK U HECKOJIbKUMU TIePeKpPhIBa-
IOIIMMM Kpasl IPYT Apyra YacTSIMU TSI 3aKPHITUS OedeK-
TOB, TIPEBOCXOAAIINX ITO TUIOIIAAN pa3Mephl O(PUIIMHAIb-
HBIX MaTEePUAJIOB (CITOCO0 «IepEeTMIHOM» TIJIACTUKHI), UTO
ITO3BOJISIET TOOUTHCSI COOTBETCTBHS C(PpepOMIHON hopme
roJI0BHOTO Mo3ra. OCHOBHEIE JOCTOMHCTBA TAKNX MAaTPUK-
COB OMOJIOTUYECKOTO ITPOMCXOXICHUSI — OBICTpast pe-
30pOMPYEMOCTD 1 CTUMYJISIIUS PeTIapaTUBHBIX IIPOILIECCOB.
Ha ceromusHMIA 1e€Hb OTCYTCTBYET eAMHAS KOHIICTIIIHS
BbIOOpA U OMpene/eHus MoKa3aHUi K MCIOJIb30BaHUIO TEX
WJIA WHBIX CITOCOOO0B TUTACTHKY Ae(HEKTOB TBEPIOM MO3TO-
Boii o0ojiouku. [1pu 3Tom HamboJiee ynoOHBI KOJIJIar€HO-
BBIC MaTepHuallbl, He TpeOymommne (UKCAIUU IIBAMH,
YTO CIIOCOOCTBYET COKPAIIEHUIO JJIUTEIbHOCTU HEHPOXU-
pypruyeckoro BMemnateabcTna [13].

K mpemmyiiecTBaM 3HIOCKONIMYECKON OIlepallnu
MOXHO OTHECTH IIMPOKOE IT0JIe 3peHUST, BEICOKYIO CTETICHb
YBEJIMYEHMUS U YIJIOBYIO BU3YyaIu3alllio, YUTO 00eCIIeYMBaeT
JIYYIITYIO BU3YAIM3alIMIO OTIEPAIIMOHHOTO TTOJISI U, COOTBET-
CTBEHHO, ITO3BOJIICT CHU3UTDH PUCK MOCIICOTICPAITMOHHBIX
OCJIOXXHEHUI ¥ COKPATUTh ITPOIOJDKUTEILHOCTh BOCCTAHO-
BUTEIbHOTO Tiepuona [12, 14, 15]. B ciyyasx aneHoM ¢ ma-
pace/UISIpHBIM (JIaTepOCeUIIPHBIM) PacIpOCTpaHECHUEM
SHIOCKOITMYECKass TeXHNKa TTO3BOJISIET M30eXKaTh ITOBPE-
XKICHYS TIEHIEPYCTOrO CUHYCA M PACTIOJaraloIerocss B HeM
cerMeHTa BHYTpEHHEN COHHOM apTepun [16].

[MpuMeHeHME CYyOTIepUXOHIPATBLHOIO TPAHCCENITATb-
HOTO TpaHCcC(hEeHOMIATEHOTO JOCTYIIa OTPAaHNICHO CITOX-
HOCTBIO OBJIaICHUSI HABBIKOM BBITIOJTHEHUS TAHHOM OTIe-
palMy 1 HEBO3MOXHOCTBIO IIPUMEHEHUSI €€ Y TTallEHTOB
C peuMAMBUPYIOIIUMU oImyxoJisimu [11].

B HacTosiee BpeMst pa3padaThIBaIOT U BBOIST B ITpaK-
TuKy 3D-3H10CKONMIO, KOTOPAsT 1aeT BO3MOXHOCTb JIy4-
1IIe YyBCTBOBATH ITIyOMHY OIepalliOHHON paHbI, KOOPIM-
HUpPOBaTh paboOTy pyK ¢ M300paxxeHHWeM Ha MOHHUTOPE,
n30exXaTh MCKaXeHWsT n3o0paxeHus. 3D-sHmocKONUs

TIOMOTaeT OPUEHTHUPOBATHCS TIPU ITOCIONHOM ANCCEKITNU
TKaHe, TTO3BOJISIET C OOJIBIIIMM pa3pelIecHUEeM BU3YasIH-
3MpPOBATh B3aMMOPACIIOJIOXKEHHIE OITyXOJIM M HEPBHO-CO-
CYIUCTBIX 00pa30BaHMUIA, YTO CIIOCOOCTBYET IIpeIOTBpaIle-
HUIO UX NMoBpexaeHus [17].

NPO®UITAKTUKA N KOPPEKLMA NOCJTEONEPALMOHHBIX

OCJIOXKHEHWIA

Hawubonee rpo3HbIMUA MHTPAOTIEPALIMOHHBIMA OCJIOXK-
HEHUSIMU SIBJISIIOTCS apTepUaibHbIe U BEHO3HbIE KPOBOTE-
YeHWST: apTepualbHble — U3 a. shpenopalatina, CIU3UCTON
000JI0YKM MOJIOCTM HOCA WM BETBEW COHHOW apTepuu;
BEHO3HbIE KPOBOTEUEHUSI BO3MOXKHbBI TIPU TpaBMaTU3alUu1
BEH BO BpeMs yAaJeHUs OINyXOJW U3 OCHOBAHUS Ia3yXx,
Py TpaBMaTU3aLMK BEH TYPELIKOTO ce/lia, a TAKKe KaBep-
HO3HOTO M MEXKKaBEPHO3HOTO CUHYCOB [4].

PacnipocTpaHeHHBIM FeMOCTaTUKOM B HEHPOXUPYPTUU
SIBJISIETCS BATHUK, KOTOPbBI OCYILIECTBISIET MEXaHUUECKOE
CIAaBJIEHWE COCYI0B U MPUMEHUM KaK MPU KarWUISIPHBIX
KPOBOTEUEHHSIX CO CIM3UCTOM, TaK U JJs TaMIOHAbl
TIpY KPOBOTCUCHUSIX M3 CUHYCOB U apTepuit. CMOUYCHHBIN
B 3 % pacTBope MepeKucy BOAOPOaa BATHUK IIPUOOpeTaeT
addexT necTpyKuuu 0eJIKOB KPpOBU JJisl 00jiee OBICTPOTO
reMocrasa. PacTBop nepekucu Bogopoaa MOXKHO MCIOJIb-
30BaTh JJIS1 OPOLIEHUST HEOOBIIUX MOJOCTEN, 3aIMBaTh
B MPOCTPAHCTBO MEXAY TBEPAOKM MO3TOBOIl 000710YKOM
U KOCTBbIO TIPU HEOOJBIINX PAHEHUSIX MEXKABEPHO3HbIX
cuHYCOB. [IpuMeHeHUEe BBICOKOOOOPOTHOU Apeau ¢ aj-
Ma3HOM HacaJKo# MPUBOAUT K 00pa30BaHUIO MEIKOM
KOCTHOW MbLUIX, KOTOpasi 3a0MBAET MEJIKHUE KOCTHBIE JIe-
(bexTBI M BEeHO3HBIC BHIITYCKHUKH, OOeCTIeunBasi HamexX-
HbIii remocTas. [1pu KpoBoTeUeHU N U3 OOJIBIINX KOCTHBIX
BEHO3HBIX JIAKYH CJIEAYET UCITOJb30BaTh FeMOCTATUYECKUIA
MaTepHal (KOJUIATeHOBYIO 1 XKeJIATHHOBYIO TYOKH, KeJla-
TUHOBYIO MaTpHILy, pUOPHUH-TPOMOMHOBHII Kiieit). Ha 3a-
KJTIOUMTEJIEHOM 3Talle OIepalliy IS OCTAHOBKY TUDGY3-
HOT0 KPOBOTEUYEHMUSI CO CTEHOK IMOJIOCTH MX BbIKJIAIbIBAIOT
reMOCTaTUYECKMM MaTepuajoM W MPUKUMAIOT OalIoH-
KaTeTepoM, KOTOPBII yaaisioT uepe3 2—3 nHs [4].

Onno u3 Hanbosee yacthix (0,5—12 %) nocieomnepa-
LIMOHHBIX OCJIOXXHEHM I MOCJIe TPAHCHA3aJIbHOTO 9HJ0CKO-
MUYECKOTO BMEIIATENbCTBA — JIMKBOpes. Ee npuunHamu
MOTYT OBITb OIllepalysl Ha MaKpoaAeHOMaX, Ka4yeCTBO Ia-
CTHKM, MOBBILLIEHHBIN MHAEKC MacChl TeJ1a, HECOOIOEHUE
nocaeonepauoHHOro pexxuma. st ycrpaHeHusl JIMKBO-
pEU MOTYT MPUMEHSITLCS KECTKUE U TTOJYKECTKUE U301~
pyoue matepraiibl. K Mogy>XeCTKUM OTHOCSTCSI TaKKhe
ayTOTKaHM, KaK CaJbHUK, MbILLIEYHAsl TKaHb, IIAPOKast
(hacumst; K CHHTETUYECKUM MaTepHraiaM — KOJIareHOBast
ry0ka, rejieBas reHa, paccachIBalOLIMIACS TeMocTaThye-
CKMii MaTtepuai. B KaTeropuio XeCTKMX ayTOJOTMYECKUX
MaTepuaioB BKJIIOYAIOT CENTalbHble KOCTb WJIM XPSI,
CPEIHIOI0 HOCOBYIO PAKOBUHY; K MOAOOHBIM CUHTETAYE-
CKMM MarepuajaM OTHOCST IUIACTUHBI WIN CETKU U3 TU-
TaHa, METUJIMETAKpUJIaTa, MOJUITUIEHA, KEPpAMUKHU, CH-
JIMKoHa [12].
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Puc. 9. Texnuka “gasket seal” npu 2epmMemusayuu degpekma meepdoli Mo3z080li
o0boso4Ku 8 obacmu KocmHozo deghekma dHa mypeykozo cedna. 1 — banIoH-kame-
mep; 2 — aymoxcup; 3 — pubpuH-mpombuHoseili knel; 4 — aymogacyus (hppaemerm
wupokol ¢acyuu bedpa); 5 — aymokocme (¢ppaemenm kocmHol yacmu Hocogol
nepe2opodku); 6 — mypeukoe cedno [5]

Fig. 9. “Gasket seal” technique for hermitization of the dura mater defect in the area
of bone defect of the sella turcica floor. 1 - ballon catheter; 2 - autologous fat; 3 -
fibrin glue; 4 — autologous fascia (fragment of the deep fascia of leg); 5 — autologous
bone (fragment of the bony part of the nasal septum); 6 — sella turcica [5]

Tak kak cam3ncTast 000JI109Ka HOCOTJIOTKM MCTOHYCHA,
HEoOXOIMMO TIPeAYIIPEANTh BOSHUKHOBEHNE OOMIBLHOTO
KPOBOTCUCHUSI ITyTeM CHUKCHMST apTepPUATbHOIO daBJc-
HusA 10 3HadeHnit 90 1 60 MM pT. ¢T. ONTUMaIBHBIM MTOJIO-
JKEeHUEM TTalleHTA SIBJIIeTCS] 00paTHOE TToIoKeHue TpaH-
neneHoypra ¢ MogHATBIM Ha 20° TOJIOBHBIM KOHIIOM,
YTO CITOCOOCTBYET CHIKEHHUIO BHYTPHUEPEITHOTO KPOBO-
TOKa ¥ YMEHBIIIEHUIO KPOBOTOYMBOCTH TKaHei. bobias
CTeIleHb YBEeJIMUEHUS U OIM30CTh SHIOCKOIIA K OIlepaliy-
OHHOMY TIOJIIO TPEOYIOT HaJIMIUsI MPPUTALINK (TaHHAS
CHCTeMa BCTpOEHA B COBpEMEHHBIE MHCTPYMEHTHI); OPO-
LIEHKME ropsiyeit Bogoii (46—52°) Takke CriocoOCTBYET Ie-
MOCTaTHIeCKOMY 3(PDEeKTY, KOTOPBII COXPAHSIETCS OKO-
0 2 49 [4].

Bo Bpemst onepariiy MOTYT OBITh 3aTPOHYTHI THITOTA-
JIaMyc, BOpOHKA TUITodu3a, 3aIHSsI JOJISI YUIN COCYIbI TH-
mo¢u3a, BCICICTBUE 3TOTO HAPYIIIAeTCS CEKPEIIUsl aHTH -
nuypermaeckoro ropmoHa (A1) B cTopoHY TTOBBIIICHUS
(mpuumHa cUHApPOMa HeameKBaTHOI cekpermu AII)
WIN TOHIDXKEHUs (IIpUIMHA [EHTPAJIBLHOTO HecaXapHOTO
nmrabeta). Kak ciencrBre cuHapoMa HeaaeKBaTHOM ceKpe-
mun AT B mmociieoriepalliOHHOM IIEPUOAEC BO3MOXKHO
MTOSIBJICHVE TUTIOHATPUEMMH, KOTOPasi MOKET OBITh CBSI3a-
Ha (ITIOMMMO SITPOTEHHOTO ITOBPEXICHUSI aHATOMUYIECKIX
CTPYKTYp 00JIaCTH, COIPOBOXKIAIOIIETOCS BBICBOOOXKIIE-
aHueMm AJII') ¢ mposiBieHneM liepeOpaabHOTO CHHIPOMA
COJIEBOTO UCTOIIEHMS. B KauecTBe MpOopMIaKTUKI OCIOXK-
HEHMSI PEKOMEHIYIOT CHIKEHME KOJIMIECTBA TTOTPEOIIsI-
MO XXMIKOCTH TOCTIE OTIEPAITH UTS CTAOMITM3aIInH KOH-
LIEHTpaIlNy HATPHS B KPOBU B TeUeHHE |- HEIEIN IOCIIe
BMeIaTenbcTBa [15, 18].

Puc. 10. BapuaHm nnacmuku depekma ocHosaHus yepena 8 obsacmu 0Ha mypey-
K020 cednia ¢ noMoujblo c80600H020 hpaemMeHma aymogacyuu. 1 — 6annoH-kame-
mep; 2 - kneli; 3 — aymoghacyusi; 4 — aymokocme; 5 — meepdasi Mo3208asi 060/104Ka;
6 — KauHosudHas nasyxa; 7 — aymoxcup [5]

Fig. 10. Option for reconstruction of skull base defect in the area of the sella turcica using
free autologous fascia fragment. 1 - balloon catheter; 2 — glue; 3 — autologous fascia;
4 - autologous bone; 5 - dura mater; 6 — sphenoid sinus; 7 — autologous fat [5]

HemocrarouHocTs TOPMOHOB ameHOTUIIOMM3a (ampe-
HOKOPTHKOTPOITHOTO, TUPEOTPOITHOTO, (POITUKYIOCTH -
MYJIMPYIOIIETO, JIIOTEMHU3UPYIOIIETO, COMATOTPOITHOTO)
MOXET OBITh CBSA3aHA KaK C HEITOCPEACTBEHHBIM ITOBPEXK-
IeHneM rumnodusa, Tak M ¢ ocjabjeHreM CTUMYIHNpPY-
FOIIIEeTO BO3MEHMCTBUS TMIIOTAJIaMyca TIPH ITOBPEXXKACHUHN €TO
camoro wiu ctebirs runodusa. [Ipu Helipoxupypruaeckoi
oITepalliyl TUIIOITUTYUTAPU3M MOXET ITPOSIBUTHCS B TEUE-
HHE HECKOJIBKMX 9acoB. HanOopIIIyro KIIMHUIECKYTO 3HA-
YUMOCTh UMEET AeUIINT aApeHOKOPTUKOTPOITHOTO TOP-
MOHA C Pa3BUTHEM HAIITOYCUHNKOBOM HEAOCTATOYHOCTH,
KOTOpast MOXET ITOTpeOOBaTh YPreHTHOU Tepanuu. Jluar-
HOCTMKA OCHOBBIBACTCS HAa KIMHMYCCKUX IPH3HAKaAX
¥ TaHHBIX Ja00OpaTOPHEIX UccieqoBannii. KorncepBaTus-
HOe JICYeHHE HalIpaBJIeHO Ha BO3MEIIeHE TOPMOHAIBHO-
ro medunmTa. C yaeToM KITMHUIECKOM 3HAYMMOCTH 3HIIO-
KPWHHBIX HapyHIIeHUH WX KOPPEKIMIO PEKOMEHIYeTCS
TIPOBOIUTH CICAYIOIIM 00pa30M: CHaYajIa KOMIIEHCHUPOBaTh
HEIOCTaTOYHOCTD HAMITOYCYHUKOB, 3aTeM IIIMTOBUIHOM Ke-
JIe3bl, TIOJIOBBIX XKeJjie3 U comaToTpornuHa [19, 20].

B pesynprate mpoBegeHHUS 3HIOCKOIMMUYIESCKOTO
TpaHCHA3aJIbHOT'O BMEIIATEIbCTBA (IIPU CO3MaHUM HA30-
CEITAJIBHOTO JIOCKYTA IJIST 3aKPHITHS Te(eKTa) BOZMOXKHO
MOSIBJICHUE TUCGHYHKIINKM O0OHSITSIILHOTO aHAIM3aTopa,
TIOCKOJIbKY OOOHSITSIIbHBIN HEMPOIUTEINM BBHICTAIACT
TIOBEPXHOCTH BCeil 0OOHATEIbHON pacIieNHBI ¥ paciio-
JlaraeTcsl B 00JIaCTH BepXHel M cpeaHeil HOCOBBIX pa-
KoBUH [21]. UccnenoBaHnii, TTOCBSIIEHHBIX TaHHOMY
OCJIOXKHEHUIO, B HACTOSIIIee BpeMsI HEMHOTO, a aBTOPBI
HEKOTOPBIX pabOT pacXoasaTCsI BO MHEHHUH O YaCTOTE €TI0
BO3HUKHOBeHUS [22, 23].
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Penxum ociroxkHeHIEM TOCIIe TPaHCC(HEHONIATBHOTO
BMEIIIATEeILCTBA MOXET OBITh KapOTUIHO-KaBEPHO3HAS
ducryna. ®akropamu prcKa SBIISIIOTCS HEOOBIIHAS BapH-
aHTHas aHATOMMUS KIMHOBUIHON KOCTH, 3pO3HUsI KOCTHOM
TKaHM, BpacTaHME OIYXOJIU B IEIIEPUCTHII CUHYC, U3Me-
HEHHE CTPOCHMST CTEHKH COCY/a MJIN aHATOMMM BCIICACTBHE
paHee IPOBEICHHBIX OIlepaliiii. Y MallMeHTOB C (PUCTYIION
MOTYT HaOJTIONATHCS YXYAIICHNE 3pSHUS, IIPONTO3, O(hTaTb-
MOIUIETHS, LiepedpalibHasI UIIEMUS, SITMCTaKCUC [24].
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