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BBepeHue. OTaaneHHble aHrnorpaduyeckue UCcae[oBaHUsA Nocae SHLOBACKYNAPHOTO NleYeHus LepebpanbHbiX aHEBPU3M
MOFYT leMOHCTPUPOBATL HECTAbUNbHBIN pe3ynbTaT Kak B BUAE HOPMUPOBAHUSA PeLUANBA, TakK U B BUAE MOBbIWEHUSA CTe-
MeHN OKKNIO3WUM MPU U3HAYaNbHO HEMOJHOM 3aKPbITUM Mellka aHeBpu3Mbl. PeLnanBbl LepebpanbHbiX aHEBPU3M Npef-
CTaBNAIOT COOOM BAXHYIO MEANKO-COLMANbHYI0 NPpoBnemy, CONOCTaBMMYIO MO PUCKAM KPOBOU3NUAHUA C HEONEPUPOBAH-
HOW aHeBPU3MOIA.

Llenb uccnepoBaHma — oLeHKa 6ankaiumx 1 oTAANEHHbIX Pe3ynbLTaToB 3HA0BACKYNAPHOTO JIeYeHNA NaLMEHTOB C Lepe-
OpanbHbIMU AaHEBPU3MAMM, TPOONEPUPOBAHHBIX C MCMOJIb30BAHWUEM PA3UYHbIX BHYTPUCOCYANUCTbIX METOAMK.
Marepuansl u meTopabl. B HacTosWwee nccnegoBaHmne BkaoYeHbl 167 nauneHToB (48 MyxumnH 1 119 xeHwmH) ¢ 195 ue-
pebpanbHbIMM aHeBpU3MamMu B Bo3pacTe OT 18 fo 75 neT, NpoonepupoBaHHbIX C UCMOJb30BAHUEM SHLOBACKYAPHbIX
MeTOZO0B neveHus ¢ 2013 no 2016 r. Ha 6a3e Hellpoxupypruyeckoro otaeneHus Ne3 Poccuitckoro HayyHo-Uccne[oBa-
TEbCKOTO HENPOXMUPYPruYeckoro MHCTUTYTA UM. npod. A.J1. MoneHosa — punnana PIBY «HaymoHaNbHbI MEAULUHCKMIA
uccnenoBatensCckuii LeHTp um. B.A. AnmasoBa» MuH3gpaBa Poccuu. CpegHuit Bo3pacT 6onbHbIX cOCTaBua 52 + 12 net
(oT 18 go 75 net). Bbibop MeTOAA BHYTPUCOCYANCTONO NEYEHUS Y BKIKOUEHHbIX B UCCNE0BAHWE NALUEHTOB OCHOBbIBAJCA
Ha aHaToMo-Tonorpaduyecknux U MOphoMeTpUYECKUX 0COOEHHOCTAX aHEBPU3MbI, @ TaKKe C YYETOM Nepuoaa TeYeHus
aHeBpU3MaTUYeCKOi 6ONe3HU.

Pesynbratbl. COrnacHo AaHHbIM KOHTPOJbHbIX @aHrMOrpayecknx UccneaoBaHunii nocie BHYTPUCOCYAUCTOTO leYeHns
NaLWeHTOB C LepebpanbHbIMU aHEBPU3MAMM CTENEHb OKKII03UM aHEBPU3MbI B OTAANIEHHOM NOCNE0ONepaLoOHHOM Nepuo-
A€ MOXeT 0TIMYaTbCA OT U3HAYaNbHO AOCTUTHYTON. BepoAaTHOCTL peunanBa aHeBpU3MbI NOC/TE ee U301MPOBAHHOI OK-
Kno3un cnupanamm moxet pocturatb 13,1 % yxe yepe3 6 mec nocne nposefeHHOro oneparnsHoro nedexus, 31,7 %
yepes 12 mec u 22,3 % yepe3 36 mec, YTo coCTaBAsAET B cpegHeM 22,5 % (p < 0,05).

3aknioyeHue. MlepcoHanNU3MpOBaHHbI NOAXOA NPU BbIGOPE ONTUMANLHON XUPYPrUYECKON TaKTUKU AIs NeYeHUs naLm-
€HTOB C LiepebpanbHbIMU aHeBPU3MaMKU NMO3BONAET AOCTUYL CTAOWIIBHOM pPaANKanbHON OKKITIO3UW aHEBPU3MbI, CHU3UTb
4acTOTy NOCNEONepaLNOHHbLIX OCTOXHEHUIA 1 PELM[MBOB aHEBPU3M B OTAANEHHOM NOCAeonepaLMoHHOM nepuoge.

KnioueBble cnoBa: uepe6paanaﬂ dHEBPU3Ma, SHAO0BACKYNAPHAA OKKNO3UA, OTAENAEMbIE Cnnpanu, 6aJ1ﬂ0H-aCCVICTeHLI,VIH,
CTEHT-aCCUCTEHLMNS, OTKNOHAIOWMNIA CTEHT

Dina uutnpoBaHua: bo6uHos B.B., Poxuenko J1.B., Netpos A.E. u ap. bauxaiiune u oTaaneHHble pesynstarbl 3HLOBAC-
KYNSPHOTO NeyeHns uepebpanbHbix aHeBpu3M. Heilipoxupyprus 2023;25(2):10-19. DOI: 10.17650/1683-3295-2023-
25-2-10-19

Early and long-term results of endovascular treatment of cerebral aneurysms

V.V. Bobinov, L.V. Rozhchenko, A. E. Petrov, S.A. Goroshchenko, E.G. Kolomin, N.K. Samochernikh, N.Yu. Tukanov,
K. A. Samochernikh

V. L. Polenov Russian Research Neurosurgical Institute — branch of the Almazov National Medical Research Center, Ministry of Health
of Russia; 2 Akkuratov St., Saint Petersburg 197341, Russia

Contact:

Vasily Vitalievich Bobinov neyro.bobinov@yandex.ru

Introduction. Postoperative angiographic examinations after endovascular treatment of cerebral aneurysms may
demonstrate unstable results, both in the form of recurrence formation, and in the form of increased degree of occlusion
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with initially incomplete occlusion of the aneurysm sac. Cerebral aneurysm recurrences represent an important medical
and social problem comparable in terms of hemorrhage risks with nonoperated aneurysms.

Aim. To estimate the early and long-term results of endovascular treatment of patients with cerebral aneurysms operated
on using different endovascular techniques.

Materials and methods. The present study included 167 patients (48 men and 119 women) with 195 cerebral aneurysms
aged from 18 to 75 years who were operated on using endovascular techniques at the neurosurgical department No. 3
of the Russian Research Neurosurgical Institute named after Prof.A. L. Polenov from 2013 to 2016. The average age
of the patients was 52 + 12 years, the minimum age was 18 years, and the maximum age was 75 years. The choice of
endovascular treatment method in the patients included in the study was based on anatomico-topographic and mor-
phometric features of aneurysm, as well as taking into account the period of aneurysmal disease course.

Results. The study of data of control angiographic examinations after endovascular treatment of patients with
cerebral aneurysms showed that in the remote postoperative period the degree of aneurysm occlusion may differ
from that initially achieved. The probability of aneurysm recurrence after its isolated occlusion with coils may
reach 13.1 % already in 6 months after surgical treatment, 31.7 % after 12 months and 22.3 % after 36 months,
averaging 22.5 % (p < 0.05).

Conclusion. The personalized approach in choosing optimal surgical tactics for the treatment of patients with cerebral
aneurysms allows to achieve stable radical aneurysm occlusion, to decrease the incidence of postoperative complications
and aneurysm recurrences in the long-term postoperative period.

Keywords: cerebral aneurysm, endovascular occlusion, detachable spirals, balloon-assist, stent-assist, deflecting stent

For citation: Babinov V.V., Rozhchenko L.V., Petrov A.E. et al. Early and long-term results of endovascular treatment of
cerebral aneurysms. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(2):10-19. (In Russ.) DOI: 10.17650/

1683-3295-2023-25-2-10-19

BBEJIEHUWE

LlepeOpanbHble aHEBPU3MbI IPEACTABISIIOT COOOI Ta-
TOJIOTUYECKUE JIOKATbHbBIE BBITTSTYMBAHUSI CTEHKU apTepUun
U CTAHOBSITCSl OJHOM U3 OCHOBHBIX MPUYMH BHYTpUYEPETT-
HOTO KPOBOU3JUSIHWS, BOZHMKAIOILIETO Yallle y JUIL[ TPYy-
nmocriocobHoro Bo3pacTta [1, 2]. OcloxkHeHHOe TedeHe
aHEBPU3MaTUYECKOI 00JIE3HU MOXET MPUBECTU K pa3BU-
TUIO TPyOOro, CTOMKOro HEBPOJOTUYECKOTO AeDULINTA WU
JetabHOMY Mcxony [3]. B mocnenHue necsTrieTvsi, B TOM
yucie 61arogapsi aKTHBHOMY BHEIPEHUIO BHYTPUCOCY I -
CTBIX METOJAMK OKKJIIO3MM 1iepeOpaibHbIX aHEBPU3M, J10-
CTUTHYT 3HAYMTEJbHBIN MPOrpecc B JICUEHUU MALIMEHTOB
C 9TOI LepeOpoBaCKYISIpHON martojiorueii. JJocTrxkeHust
MOCJEAHUX JIET TTO3BOJMJIM PACLIMPUTh CHEPY MpUMEHe-
HUSI BHYTPUCOCYAUCTBIX METOAUK MPAKTUUYECKU Ha BCE
BUJIbI 1 JIOKAJM3ALMHU LIepeOpaibHbIX aHEBPU3M, CO3aBast
MPSIMYIO aJITEPHATUBY MUKPOXUPYPTrUUECKOMY JIEUEHUIO
[4, 5]. Pe3yabraThl KPYITHBIX MEXXAYHAPOIHBIX PAHIOMU-
3UPOBAHHBIX MCCIAEIOBaHUM, Takux Kak International
Subarachnoid Aneurysm Trial (ISAT) u Barrow Ruptured
Aneurysm Trial (BRAT), mpomeMoHCTpHUPOBAIN JIyYIIINE
KJIMHUYECKHE UCXOAbl MPU BHYTPUCOCYIAMCTOM JIEUEHUU
MalMEHTOB B OCTPOM MeEPHOAE CydapaXHOUIAJIbHOTO KPO-
BOUBJMUSHUS MO CPABHEHUIO C MUKPOXUPYPTrUUECKUMU
METOAMKAMU, TPU 3TOM OTMEYEHbI TAKME MPENMYIIIECTBA,
KaK BO3MOXHOCTb C MEHBIIMMM PUCKAMU OINEPUPOBATH
MaluUEHTOB U3HAYAJIBHO B TSKEJIOM COCTOSIHUM, C OTSITO-
1IEHHBIM COMAaTUYECKUM CTaTyCOM, IpyObIM HEBPOJIOTH-
YeCKUM AeDUIIMTOM, 00YCIOBICHHBIM B TOM YHCIIC pa3-
PBIBOM aHEBPU3MbI, a TAKXKE€ BO3MOXKHOCTh MPOBEAECHUS
XUMHWYECKOM aHTHOTUTACTUKY TSI JICUSHUS U IIPpOopUIIaK-
THKH 1IepeOpaabHOro Bazocmasma [6, 7].

ITocreneHHOe HaKOIUIEHWE MaHHBIX 00 OTHATEHHBIX
pe3yibratax BHyTPUCOCYAUCTOM OKKIIO3UM aHEBPU3M IO~

3BOJIMJIO TIOHSITh, YTO JOCTUTHYTHIN pamuKaIbHEIN pe3yiTb-
TaT BBEIKJTIOYCHUST aHEBPU3MBbI M3 KPOBOTOKA MOXET OBITH
HEIOJITOBEYHBIM, a B PsIIE CIIydyaeB yCTpaHEHHBIC PUCKU
BHYTPUYEPEITHOTO KPOBOUIIUSIHUS MOTYT BO30OHOBUTHCS
[8—11]. ITpu 3TOM B OOJIBITMHCTBE COOOIIEHUI O KPOBO-
W3IUSTHUN U3 pPaHee OKKITIO3MPOBAHHBIX AaHEBPU3M YKa3bl-
BaeTcs Ha OoJiee TsoKelloe TeUeHHe 3a00JIeBaHMST, KOTOPOE
Yalre MPUBOIUT K ITyOOKOM MHBAIMIN3ALINH 1 JIETATbHO-
My ucxony [12—14].

Takum o6pa3omM, oueBUIHBI HEOOXOAMMOCTb U aKTy-
AJTbHOCTD N3YJIeHHSI IPUINH PeLMINBAPOBAHNS 1IepeOpaTb-
HBIX aHEBPU3M II0CJIE BHYTPUCOCYIMCTBIX BMEIIATEIIECTB,
a TaKkKe ONTUMU3AMNS TAKTUKHN X SHIOBACKYIIIPHOTO JIe-
YEHUSI B 3aBUCHMOCTH OT (paKTOPOB prcKa (OpMHUPOBAHUS
peLMINBA.

Ienb nccnenoBanuss — olieHKa OIMKANIIMX M OTAAJIEH-
HBIX Pe3YJIBTaTOB SHIOBACKY/ISIPHOTO JICUCHUS TTAlIMEHTOB
C LIepeOpaTbHBIMIA aHEBPU3MaMHU, TTPOOIIEPHPOBAHHBIX C MC-
TIOJIB30BAHMEM PA3IMYHBIX BHYTPUCOCYIMCTHIX METOIUK.

MATEPHAJIBI 1 METO/IbI

B Hacrod1iee ucciaeroBaHue BKIIOYEHBI 167 rmatuneH-
TOB (48 My>xuuH 1 119 xxeHmmH) ¢ 195 1epedpaTbHBIMU
aHeBpM3MaMH B Bo3pacTe OT 18 mo 75 yieT, oreprnpoBaHHBIX
C WCITOJTb30BaHWEM SHIOBACKYJISIPHBIX METOIOB JICUCHUS
¢ 2013 o 2016 1. Ha Ga3e HENPOXUPYPIUUECKOTO OT/IEE-
Hus Ne 3 PoccriicKoro HaydHO-MCCIeI0BaTeIbCKOTO Heli-
poxupyprudeckoro uHcturyra um. npod. A.JI. Iloneno-
Ba — ¢uanana OI'BY «HaumoHaabHBIN MeTUIIMHCKUI
UCcCaea0BaTeIbCKUM 1IeHTp uM. B.A. Anma3oBa» MuH-
3apaBa Poccuu. CpegHuii Bo3pacT OOJBHBIX COCTABUII
52 + 12 net (ot 18 mo 75 meT).

CremyeT OTMETUTD, 4TO U3 195 aHeBpM3M BHYTpUUC-
pPEINHBbIM KPOBOU3IUSIHUEM IposiBuan ceds 76 (39 %),
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JIPYTUMHU HEBPOJIOTHUYSCKIMU CUMITTOMaMU (Macc-3¢dexT,
TPOMOO3MOO0.IMS U3 MellKa aHeBpu3Mbl) — 19 (9,7 %), BbI-
sIBJIEHBI clydaiiHbIM oOpa3zoM 100 (51,3 %) aHeBpusMm.
Otae/isseMbIMU CITUPATISIMM, B TOM YKUCJIE C MUCIIOIb30BAaHUEM
ACCUCTUPYIOLIMX METOAUK, OKKII031upoBaHbl 169 (86,7 %)
LiepeOpanbHbIX aHeBpU3M, U3 HUX B 64 (37,9 %) ciyuasx
JIOCTUTHYTO BBIK/IIOUEHME aHEBPU3MbI U3 KPOBOTOKA C MC-
I10JIb30BaHUEM OTAE/ISIEMbIX CIIMpajieil 0e3 JOMOTHUTEIb-
HBIX aCCUCTUpPYIOIIUX MeTonuK, B 41 (24,2 %) cnydae
HCIIOJIb30BajIach GatoH-accucTeHuus, B 64 (37,9 %) —
cteHT-accucteHmst. B 26 (13,3 %) HaGMoneHUAX BBITION-
HeHa PEKOHCTPYKILUSI HECYIIel aHeBPU3MY apTepUu I0-
TOKOOTKJIOHSIIOILIMM CTEHTOM.

Bbi60p MeTOAa BHYTPHUCOCYAUCTOrO JICUEHUS Y MAaLi-
€HTOB, BOILEAIIMX B Hallle UCCIeJ0BaHUE, OCHOBBIBAICS
Ha aHATOMO-TOIOrpauU4ecKux U1 MOp(PoOMeTPUIECKUX
0COOEHHOCTSIX aHEBPU3MBI C YUYETOM IE€PMOIa KJIMHUYE-
CKOTO TeUEHUSI aHEBPU3MATUYECKOM GOIE3HU.

OLEHKA ITEPBUYHBIX AHTMOI'PAOHMYECKX
PE3VJIBTATOB ITPOBE/IJEHHOTO
OINIEPATMBHOI'O JIEHEHA

[Ipu aHanKM3e aHrMOTPaMM, BBIITOJTHEHHBIX B KOHILIE
OIEPATUBHOIO JICUEHUSsI, ONPEAE/ISUINCh PAAUKAIbHOCTh
BBIKJIIOYEHMSI aHEBPU3MBI U3 KPOBOTOKA, COXPAHHOCTh
BOBJIEYCHHBIX B aHEBPU3MY apTepUaIbHbIX BETBEH, OTCYT-
CTBUE MPOBKMCAHUsI BUTKOB CIIMpajieil B IIPOCBET COCYa,
HaJIMYKMe CTarHallMd KOHTPACTHOIO BeIlleCTBA B MEIIKE
aHEeBPU3MBI (€C/IM UCIIOJIb30BaINCh METOAUKU CTEHTHPO-
BaHUSI HECYIIIEi aHEBPU3MY apTepUU ), TO3ULIMST UMILIAH -
TUPOBAHHOTO cTeHTa. Kiacc OKKII031uu aHeBpU3MBbI OLie-
HMBAJICS 110 KJIaccuduKaLusmM okkino3uu Paiimonaa—Post
(Raymond—Roy Occlusion Classification, RROC, 2006)
u Yekupre—Caaruu (Cekirge—Saatci, CSC, 2016).

N3 195 uepebpaabHbIX aHeBpu3M 169 (86,7 %) Obun
OKKJIIO3MPOBAHbI OTAE/ISIEMbIMU CITUPAIISIMHU, B TOM YKUCJIE
C KMCIIOJIb30BAaHMEM ACCUCTUPYIOIIMX METOAMK, U3 HUX
B 64 (37,9 %) cnydasix IOCTUTHYTO BBIKJIIOYEHUE AHEBPU3-
MBI M3 KPOBOTOKA C UCIIOJIb30BAHUEM OTAEJSIEMbIX CIIU-
pasieii 6e3 JOIMOTHUTENbHBIX aCCUCTUPYIOIINX METOIMK,
B41 (24,2 %) ciydyae UCTIONb30BaIaCh OAJUTOHHAS ACCUCTEH-
1ms, B 64 (37,9 %) — crenr-accucrenuyst. B 26 (13,3 %) Bme-
LIATEJIbCTBAX BBIMOJIHEHA PEKOHCTPYKLMSI HECYIIIEH aHEeB-
PU3MY apTepUU IIOTOKOOTKJIOHSIIOLIMM CTeHTOM. ToTaibHOe
BBIKJIIOUEHUE aHEBPU3MbI U3 KPOBOTOKA AOCTUTHYTO
B 101 (58,8 %) cnyuae, cyororanbHoe — B 52 (30,8 %),
B 16 (9,4 %) ciyuasix BBITIOJIHEHA YaCTUYHAS OKKITIO3US
(p <0,05) (puc. 1).

OTMe4YeHO MOBbIIIEHWE MEPBUYHON PagUKaIbHOCTU
OIEPATUBHOIO JIeYeHHsI, HAIIPABIEHHOTO Ha BHIKJIIOYEHUE
aHEBPU3MBbI U3 KPOBOTOKA IPU MCIIOIb30BaAHUM aCCHUC-
TUPYIOLIUX MeTOAUK (oTHouIeHue 1aHcoB (OLL) 1,726;
95 % nosepurenbHbI naTepBat (1) 0,917—3,251; p <0,05).
[pu cTeHT-aCCUCTEHLIMM TIOKA3aTeN PaaUKaIbHOCTHU 0oJiee
BBICOKME 10 CPABHEHUIO C IPYIIION 0€3 aCCUCTUPYIOIIMX
MeTonuk — 68,8 u 51,6 % coorBercrBeHHo (OLL = 2,067,

Knacc okkntosuu: / Occlusion class:
W knaccA/class A
W knaccB/class B
knacc C/ class C

hhl

cnupanu / 6annoH-accMcTeHUNA / CTEeHT-accucTeHums /
spirals balloon-assistance stent-assistance

S o)) [e]
o o o

N
o

PagunKkanbHbIvi pe3ynbTaT OKK031K aHeBPU3Mbl, %
/Radicallity of aneurysm occlusion, %

Bva sHpoBacKynAapHOro BmelLaTenbcTea/
Type of endovascular treatment

Puc. 1. llepsuunas paduxaibHocms OKKAO3UU UepeOPANbHbIX AHE8PUIM
no kaaccugpukayuu Patimonda— Post

Fig. 1. Raymond— Roy initial radicality of cerebral aneurysm occlusion

95 % IU 1,005—4,250, p < 0,05). Bo Bcex 26 ciry4asx rmpu-
MEHEHMSI TOTOKOOTKJIOHSIIOIINX CTEHTOB JOCTUTHYTO pe-
MOJIeJTMpOBaHWE HecyIlero aHeBpu3My cocyna (kimacc [VA
o CSC).

IMo HamMM JaHHBIM, HEOJATOTIPUSITHBIMU (haKTOpa-
MU, TIPETISITCTBYIOIITUMU TOCTHKEHHIO TOTATBHON OKKITIO-
31U aHEBPU3MBI OTHEISIEMbIMU CITMPATISIMU, B TOM YHCTIE
C UCTTONTb30BaHNEM OATIOH-ACCUCTEHIINM, SIBJISIFOTCS LITUPO-
Kas (Gosee 6 MM) Lueiika 1 KpymHbiii (15—25 Mm) pasmep
aneBpu3MBI (p < 0,005), a OJarONPUSITHEIMUA — pa3Mephl
LIEMKN B AMana3oHe 3—6 MM U ee 00bIYHbIH (4—15 MM) pa3-
Mmep (p < 0,005).

OLIEHKA OTJAJIEHHBIX

AHTHUOT'PAOMYECKHNX PE3VJIBITATOB

OITEPATUBHOTI'O JIEYEHM A

OTnalleHHBIMUM Pe3yJbTaTaMy Mbl CYMTAIN JAHHBIE
CeJIeKTUBHOM LiepeOpaibHOMi aHrnorpaduu, BbITOTHEH-
HOIi He paHee 6 Mec IocJie ITPOBEAEHHOIO OIIEPATUBHOIO
BMeLIaTeabCTBa. [1pu aHaMM3e KOHTPOJIbHBIX AHTMOIPAMM
YUUTHIBAIUCH AUMHAMMKA U [MOJIHOTA BBIKJIIOYEHUS aHEB-
PU3MbI M3 KPOBOTOKA C IIPUMEHEHUEM YKA3aHHBIX KJ1AC-
cudukaunii RROC (2006) u CSC (2016).

IIpoBeaeHHbIA aHAINU3 KOHTPOJbHBIX aHTHMOTPaMM
IOKa3aJjl, YTO PE3YJIbTaT OKKIIIO3UU MOXET ObITh CTA0MIIb-
HbIM ¥ HECTAOMJIbHBIM, BO BTOPOM CJIy4ae OH MOXET ObITh
00YCJIOBJIEH KaK ITOBBIIIEHNEM CTEIIEHH OKK/IIO3UM U3HA-
YaJIbHO HEPAAMKAJIbHO BBIKIIOYEHHOW aHEBPU3MBI, TaK
u (popMmpoBaHueM permanBa (puc. 2). [ToaydeHHbIC TaH-
HbI€ CBUIETEILCTBYIOT O BBICOKOI YaCTOTe HECTAOMIbHOM
OKKJTIO3UU LiepeOpaibHbIX aHEBPU3M IIPY M30JIMPOBAHHOM
OKKJIIO3UU OTae/IsieMbIMU criupasimu (36,8, 58,51 54,8 %
yepe3 6, 12 1 36 Mec COOTBETCTBEHHO), ITPK UCIIOJIb30BAHUM
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Puc. 2. HecmabunvHbiii pe3yrsmam oKKAO3UU 6 0MOAieHHOM nocieonepa-
YUOHHOM Nepuode

Fig. 2. Unstable occlusion result in the long-term postoperative period

Cpok NpoBeaeHVsi KOHTPOJIbHOW aHrnorpaduu: /
Period of control angiography:
W 6 mec/6 months W 12 mec/ 12 months
36 mec / 36 months
40

w
o

N
o

—_
o

cnupanu /
spirals

6annoH-accucTeHUmA / CTeHT-accucTeHuus /
balloon-assistance stent-assistance

PagviKanbHbli pe3ynbTaTt OKK/031mM aHeBpu3mbl, % /
Radicallity of aneurysm occlusion, %

Bupa sHpoBacKynapHoro BmeLuaTenbcTea/
Type of endovascular treatment

Puc. 3. I[Ipupocm padukanbroii OKKAO3UU 8 OMOANCHHOM NOCACONEPAUUOH-
HOM nepuode

Fig. 3. Increase of radical occlusion in the long-term postoperative period

bammon-accucrenuuu (32,3, 43,7 u 6 % uepes 6, 12
u 36 Mec) u npu cTreHT-accuctenuuu (37,5, 34,2 u 30,7 %
yepe3 6, 23 u 36 mec). CyOToTabHAS OKKITIO3USI B HAIlIei
CepuU OKa3ajach CaMbIM HECTAOMIbHBIM TUIIOM OKKJIIO-
3um (kacc I mo RROC) (p < 0,05).

Hamu npoBefeH aHaIn3 MpUpOCTa paguKaabHON OK-
KJII03MU B OTHAJIEHHOM ITOC/IEOIEPALIMOHHOM IepUOIe
(puc. 3)

YCTaHOBIIEHO, YTO MPUPOCT PATUKAIbHOM OKKITIO3UU
B OTJAJICHHOM IIEPUOJIE TP UCITOIB30BAHUN U30JIMPOBAH-
HOI OKKJIIO3UM aHEBPU3Mbl OTACISIEMBbIMU CIIMPAISIMU
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Puc. 4. Yacmoma u cpoxu gopmuposarus peyuousos uepebpanbHbiX aHeepU3M

Fig. 4. Frequency and duration of recurrence of cerebral aneurysms

B cpeaHeM coctaBui 24,8 % (21,1, 24,4129 % 4epe3 6, 12
1 36 MeC COOTBETCTBEHHO), Oa/JIOH-aCCUCTEHLMU —
19,8 % (16,2, 12,51 30,8 % uepe3 6, 12 u 36 mec), CTEHT-
accucreHuuu — 18,1 % (14,6, 23 u 18,1 % uepes 6, 12
u 36 mec) npu p < 0,05.

Ipu aHanmM3e TaHHBIX KOHTPOIIBHBIX ITOCIIEOTIEPALIH -
OHHBIX aHTHOTPAaMM ITPOBEIEHA OLIEHKA CPOKOB 1 YACTOTEI
(bopmupoBaHUs peluanBOB (puc. 4).

BursBiieHo, 9TO 9acToTa (hOPMUPOBAHUS PELIUANBOB
ITocIie TIPUMEHEHNST U30JIMPOBAHHOM OKKITIO3UM aHEBPHU3-
MBI OTHEISIEMBIMHU CITUPAISIMUA B CPETHEM COCTaBIISIET
22,5 % (13,1, 31,71 22,6 % uepe3 6, 12 1 36 Mec cOOTBET-
CTBEHHO), Ipu GajutoH-accucreHuuun — 26,1 % (16,2, 31,3
u 30,8 % uepe3 6, 12 u 36 Mec), CTEHT-aCCUCTEHLIUUA —
10,8 % (12,5, 12,21 7,7 % 4epe3 6, 12 1 36 mec) (p < 0,05).

OLIEHKA PUCKOB ®OPMHWPOBAHUA

PELIUIVIBOB

IMpoBeneH cTaTucTUUECKUI aHATU3 AHATOMO-TOTIO-
rpadpmaeckmux, MopPoMeTpUUeCKUX XapaKTEPUCTHUK
aHEeBPU3MBI U HECYIIIETO €€ COCY/Ia /ISl BhIIBIeHUS (hak-
TOPOB pucka (pOPMUPOBAHUS PEUUAMBA AHEBPU3MBI
MocJjie BHYTPUCOCYAUCTOTO JiedeHus. CorjiacHO TOJy-
YEHHBIM JAaHHBIM, JIOKAJIN3AI1sI aHEBPU3MBbI, BOBJICUECH-
HOCTh OMypKaiuu, BKIIIOUYEHNE apTepUATbHbBIX BETBEH,
n3rub apTepuu, HATNIMe TUBEPTUKYJIOB HE OKA3bIBAIOT
CTaTUCTUYECKN 3HAUMMOTO BIUSIHUS Ha PUCK PELIUOU-
BUPOBAHUSI.

IMpu ananuze MopoMeTpUIECKUX XapaKTePUCTUK
aHEeBPU3MBI YCTAHOBJIEHO, YTO CTATUCTUYECKN 3HAUUMbI-
MW TTPEAVNKTOPAMY PELIUIMBA aHEBPU3MbI TTOCTIE BHYTPH -
COCYIVMCTON OKKJTIO3UH SIBJISIIOTCST KpyIHBIH pa3mep (15—
25 mMm) aneBpusMHI (p = 0,043) 1 ee BeIcOTa (pacCTOSTHUE
OT HIEWKH 110 KynoJja) 6osee 6 MM (p = 0,037).
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[IpousBeneH aHaaM3 3aBUCMMOCTHY PUCKOB peLiAMBa
OT MPUMEHSIEMOTrO METOJa BHYTPUCOCYAUCTOIO JIeYeHUs].
CorsacHO MOJy4YeHHBIM AAHHBIM PUCK PELMIMBA aHe-
Bpu3MbI B 1,83 pa3a Bblllie IIPY UCIIOIb30BAHUY OTAEISIEMbIX
crnupaneil 6e3 IpUMEHEHMUsI aCCUCTUPYIOLIUX METOIMK
(p = 0,028), a Taxxe B 2,03 pa3a BbIIIe, €CIM TOCTUTHYTA
pamukanbHOCTh Ki1acca [ mo RROC (p = 0,011).

Kpome Toro, ycTaHOBJIEHO, YTO €l OOHUM MPEInK-
TOPOM PELIMIUBA BBICTYIIAET MEPEHECEHHOE BHYTPUMO3-
rOBO€ KpOBOM3IMSIHYE 13 aHeBpu3MBI (p = 0,017).

Takum 06pa3oM, JOCTOBEPHBIMU IIPEAUKTOPAMHU Pe-
LIMIMBa aHEBPU3MBI [TOC/I€ BHYTPUCOCYAUCTOrO JICUECHUSI,
10 HAIIMM TaHHBIM, SIBJISTIOTCS: KPYITHBII pa3Mep aHeB-
pusmbl (p < 0,05), ee Boicota Gosiee 6 MM (p < 0,05), uc-
MOJIb30BaHUE OTHAESIEMBIX CIIUpalieil 6e3 MpUMeHEeHUs
accucrupylomux Metoauk (p < 0,05), cy6ToTanbHas OK-
kmo3us aneBpu3MH (kiace 11 mo RROC) (p < 0,05), me-
peHECEHHOEe BHYTPMMO3rOBOE KPOBOM3IUSIHUE U3 aHEB-
pusmel (p < 0,05).

AHau3 MOJYyYEeHHBIX HAMM JaHHbBIX IMOATBEPXKIAeT
HEOOXOAUMOCTD JUIMTEIbHOTO aHIMOrpadpuIecKOro KOHT-
pOJIst pamMKAaIbHOCTU BBIK/IIOUEHUSI aHEBPU3MbI U3 KPO-
BOTOKA [IJIS1 CBOEBPEMEHHOTO BBISIBIEHUSI UX PeLUIUBa
M IIOBTOPHOI'O ONEPATMBHOIO BMEIIATEILCTBA B LESX
MpeaynpexaeHusI BO3MOXHOTO pa3pbiBa aHEBPU3MBI.

Ha ocHoBaHMM IOJIy4EHHbBIX JAHHBIX O TOM, YTO Be-
AYIIYIO pojib B (DOPMUPOBAHUU PELUAMBA AHEBPU3MBbI
UrpaeT M3HAYajabHO HEIOJIHAS €€ OKKJIIO3UsI, HaMU ObLI

pazpaboTaH anroput™m auddepeHIpPOBaHHOTO 0TOOpa
MalMeHTOB Ha 9HJA0BACKYJISIpHOE JieueHUe (puc. S).
OmHIM U3 OTIpenesITIoNINX (PaKTOPOB SIBIISIIOTCS aHAa-
TOMO-MOPDOMETPUIECKIE XapaKTEPUCTUKN aHEBPU3MBI,
Ha OCHOBAaHUHU KOTOPBIX IIPOBOIUTCS OIIEHKA BO3MOXHO-
CTH pagvKaJIbHOTO BBIKITIOUCHUSI aHEBPU3MBI 13 KPOBOTO-
Ka C MCIIOJIb30BaHNEM OTIEIsIeMbIX criupaieit. K takum
XapaKTepUCTUKAM aHEBPU3MBI OTHOCSIT MEIIOTYATYIO,
apoo0pa3Hyio (hopMy, Y3KYIO0 HEBBITSIHYTYIO IIIEHKY, O~
HOKaMepHOEe CTPOSHHE, OTCYTCTBHE BOBJICICHHOCTH apTe-
pPUATbHBIX BETBE B IIEHKY M MEIIIOK aHEBPU3MEL.

OBCYXKIEHHUE

OcHoBHas 1LIeJTb JICICHUS TTAIIMEHTOB C IiepeOpaTbHbI-
MM aHEeBpU3MaMU — MPODUIAKTHKA BHYTPUICPEITHOTO
KkpoBom3ustHUS. O01amast 0oJ1ee HU3KOM IMepBUIHOM pa-
NUKAJTbHOCTBIO TI0 CPAaBHEHUIO C MUKPOXUPYPIrUUECKUM
KJIUITMPOBAaHUEM, BHYTPUCOCYINCTOE JICUCHNE UMEET PSIIT
MPEUMYIIECTB, TAKUX KaK BO3MOXKHOCTH BBITIOJTHCHMS
OIIEPATUBHOTO JICUCHUS] aHEBPU3M, TPYIHOIOCTYITHBIX
JIJISI MUKPOXUPYPIUHY, Majiasi MTHBAa3UBHOCTb MPU BbITMOJ-
HEHWH JICICHUSI, HU3KME PUCKU MECTHBIX THOMHO-CETITH -
YeCKMX OCJIOXKHEHUI, a TAK:Ke MEHBIIIAs POIOJIKATEITb-
HOCTb CTallMOHAapHOTO JeyeHus [6, 12, 15—17].

IMocTeneHHOe HAaKOIUICHNE MaHHBIX 00 OTHAJICHHBIX
pe3yibraTtaXx BHyTPUCOCYIUCTOM OKKITIO3MY aHEBPU3M I10-
3BOJIMJIO TIOHSITh, YTO JOCTUTHYTHIN pamuKaIbHbIN pe3yiTb-
TaT BBIKJTIOUCHMST aHEBPU3MEBI M3 KPOBOTOKA MOXET OBITh
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Fig. 5. Algorithm of differential selection of patients for endovascular treatment



HEIOJITOBEYHBIM, a B PsIE CIydaeB yCTpaHEHHBIC PUCKU
BHYTPHYEPEITHOTO KPOBOMBIHMSHUIS MOTYT BO30OHOBUTHCS
[5,8,9—11, 18, 19].

CornacHo naHHBIM L. Pierot u coaBT., NCTIOTb30BaHNE
HM30JIMPOBAHHOM OKKITFO3UH aHEBPU3M OTICIISICMBIMU CITH-
paJISIMM TTO3BOJISIET JOCTUTHYTH TOTAJIBHOTO BBIKITIOUCHHUST
aHeBPHM3MBI N3 KPOBOTOKA JIMIITh B IIOJIOBMHE cirydaeB [20].
B Haiueit cepun 3 64 aHeBpU3M, OKKIIO3UPOBAHHBIX CIIM-
pansiMu 6e3 MCITOIb30BaHMST aCCUCTUPYIOIINX METOINUK,
33 (51,6 %) aHeBpU3MBbI ObLIN BHIKJIIOYEHBI U3 KPOBOTOKA
ToTaIbHO, 27 (42,2 %) — cyorotanbHo u 4 (6,2 %) — 4yac-
TYHO. TakuM 00pa3oM, TOCTUTHYTbIE HAMU TIEPBUYHBIC
PE3yIIBTaThl SHIO0BACKY/ISIPHON M30JIMPOBAHHON OKKITIO3UN
aHEeBPU3M OTIEISIEMBIMU CIIMPAJIIMU COITOCTABUMBI C TaH-
HBIMH, TIPEICTABJICHHBIMU B JINTEPATYPHBIX NICTOUHMKAX.

ITo muennio G.M. Debrun u coaBT., IJisI TOCTUKEHUS
pamnKaIbHOM OKKITIO3UH aHEBPU3MBI ITPH CTIOJIb30BaHUT
TOJBKO CIIHpajieii aHeBpr3Ma JOJIKHA 001a1aTh CIeAyIo-
IIUMHA XapaKTepUCTUKAMM: MEIIoTIaTasl Mapooopa3Hast
¢opma, OOBIYHBIN pa3Mep, Y3Kas IIeiika, OTCYTCTBUC M-
BepTUKYJIOB [21]. [To HaImIMM JaHHBIM, OJIATONIPUATHBIMUT
XapaKTepUCTUKAMU aHEBPU3MbI, CITOCOOCTBYIOIINMU €€
pagrKaIbHOMY BBIKITIOUCHHIO M3 KPOBOTOKA ITPU MCITOb-
30BaHMU OTIEJISIEMBIX CITHPaJIeii 03 aCCUCTUPYIOIINX Me-
TONMK, SIBJISIIOTCSI pa3MepHl ee IMIeWKH B Thara3oHe OT 3 10
6 MM, 00bIuHbIE (4—15 MM) pasmepsl (p < 0,005).

ITo pe3ynpratam nccienoBanyst 3pHEKTUBHOCTH TTPH-
MEHEHMS OaJIJIOH-aCCUCTCHIIMH TIPU OKKIIO3MU IIepe-
OpabHBIX AHEBPU3M, 3Ta METOAMKA TTO3BOJISIET TOCTUT-
HYTb IEPBUYHO PAIMKAILHOTO BEIKIIOUCHUS aHEBPU3MBI
U3 KpoBoToKa B 69,4 % ciydaes [22]. CoriacHO HallIKM
MaHHBIM 110 MCITOJIb30BAHMUIO METOIMKU OaJIOH-aCcCH-
CTEHIIUM TOTAJbHOE BBIKITIOUCHME M3 KPOBOTOKA TOCTHUT-
HyTO B 24 (58,5 %) cinyuasix u3s 41, cy6roraibHoe — B 15
(36,6 %), yactuanoe — B 2 (4,9 %). [lonyueHHBIe pe3yib-
TaThl TTOKa3ajn 00s1ee HU3KYI0 3(D(HEKTUBHOCTh METOIUKHU
IIPY COITOCTaBJICHUY C ONMYOJIMKOBAaHHBIMU B JINTEPATYpE
MaHHBIMH, YTO MOXET OBITh OOBSICHEHO OCOOCHHOCTSIMH
0TOOpa OOJIBHBIX IJIST JICYCHMSI, TAK KaK B 3Ty TPYIIITY BO-
IIJTM ¥ TTAIIAEHTHI C IIPOTHBOIIOKA3aHUSMU K IIPUMEHEHUIO
IIBOMHOM JTe3arperaHTHOM Tepaltii 1 METOIUK CTEHTHPO-
BaHWS, YTO HE BCETIA ITO3BOJISITIO MOCTUTHYTH TOTATbHOM
OKKJTIO3WY aHEBPU3MHBI.

ITo HammM naHHBIE, K HEOJIATONPUSTHBIM (PaKTOpam,
MIPETISITCTBYIOIINM TOCTIDKCHHIO TOTAJbHOM OKKJTIO3UU
aHEBPHM3MBbI OTHEISIEMBIMH CITMPAISIMU C OAJUIOH-aCCH-
CTEHLIMEH, OTHOCSITCS pa3Mep LIeiiKu 6ojiee 6 MM U KpYII-
Has (15—25 mm) aneBpusma (p < 0,005), a K 61aronpusT-
HbIM — pa3Mepbl 1IeiiKY B frana3oHe 3—6 MM, 0ObIYHOTO
pasmepa (4—15 mm) aneBpusma (p < 0,005). K apamornyg-
HBIM BeIBogaM B 2021 r. mpunum M.M. Balaguruswamy
¥ COAaBT., YKa3aB Ha HU3KYIO 3(PHEeKTUBHOCTh MCIOJIB30-
BaHWS OaJIJTOHA IIPY KPYITHBIX ¥ TUTAHTCKUX aHEBPU3Max
¢ IIMPOKOH 1meikoit [23].

B coBpeMeHHBIX ITyOJUKAIISIX OTMEUYASTCST BEICOKAST
3¢ GEKTUBHOCTD UCIIOIB30BAHMS CTEHT-aCCUCTCHIINM TP
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OKKITIO3MH IepeOpabHBIX aHeBpU3M. Tak, COTrJIacHO MaH-
HeM B.J. Daou 1 coaBr. [24] n H. Luecking u coaBT. [25],
TIPUMEHEHNE TO METOMMKH ITO3BOJISIET IOCTUTHYTh IIEPBIY-
HOM TOTAJILHOM OKKJTIO3MK aHeBpM3MBI B 51,9—81,8 % ciyua-
eB. B Hamreit cepum orepanuii CTEHT-aCCUCTCHIIMS 1ajia
BO3MOXXHOCTb TOCTUYh TOTAJTBLHOTO BHIKJIIIOUCHMST aHEB-
pPU3MBbI U3 KPOBOTOKA B 44 (68,8 %) ciyuasix u3 64, cyoTo-
tanbHOro — B 10 (15,6 %) u yactuunoro — B 10 (15,6 %),
YTO COMTOCTABMMO C Pe3yIbTaTaMM IIPEIbITYIITNX UCCIIEIO-
BaHUM.

CrenyeT OTMETUTH IMOBHIIICHNUE TIEPBUIHON pamn-
KaJIbHOCTH OIIEPaTHUBHOTO JICUYCHUSI, HAIIPaBICHHOTO
Ha BHIKJTIOUCHIE aHEeBPU3MBI M3 KPOBOTOKA ITPU UCIIONb-
30BaHUM accuctupylomux meronuk (O = 1,726; 95 %
A 0,917-3,251; p <0,05). [1px 5TOM CTEHT-aCCUCTECHITHS
nMeeT OoJjice BBICOKHME ITOKa3aTedd PaauKaIbHOCTU
IO CPAaBHEHMIO C TPYIITON 6€3 aCCUCTUPYIOIINX METOIUK
(68,8 1 51,6 % coorBercTBeHHo; OII = 2,067; 95 % AU
1,005—4,250; p < 0,05). Hamry4iryro paguKaabHOCTh OK-
KJTFO3WMH TIPY MCITOIB30BAaHNM CTEHT-aCCUCTEHIINH TEMOH-
CTPUPYIOT aHEBPU3MbI IIPU pa3Mepe UX LIEHKU 3—6 MM
(77,8 %) (p = 0,048), ipu 3TOM OTJIMYASICh B JIYYILYIO CTO-
POHY OT pe3yJIbTaTOB MCITOJIb30BAaHMSI TOJIBKO CIMpaieit
(61,1 %) u 6annon-accucrenuu (65,5 %). He6maronpu-
SITHBIN pe3yJbTaT PaguKaJbHOCTH TaKXKe MOATBEPXKICH
HaMM B TPYIIIIE aHEBPU3M C IIMPOKON MIEUKON — 4aCTUY-
Hasl OKKJII03UsI aHEBPU3M B 3TOM rpyrmne nocturia 31,2 %
(p =0,048).

[ToHO# pEeKOHCTPYKIIMH HECYIIIETO aHEBPU3MY COCYIa
ITO3BOJISIET JOCTUTHYTH TIPUMEHEHNE TOTOKOOTKIIOHSIO-
mero cteHta. CornacHo nyoaukaumum W.A. Florez n co-
aBT., TaHHAsI METOAMKA JTaeT BO3MOXHOCTh PEMOICITNPO-
BaTh HeCylIyl0 aHeBpu3My apTtepuio B 80,4 % cnyyaes,
OIIHAKO TTOJTHOE BHIKJIIOUCHUE aHEBPU3MBI M3 KPOBOTOKA
BO3HHMKAET OTCPOYCHHO, 3a CYCT 3aMeIJICHIS KPOBOTOKA
B MEIITKE aHEBPU3MBI 1 IIOCTEIIEHHOTO €€ TPOMOMPOBAHMS
[26]. B Hamieit cepum 26 manyeHTaM BBITTOJTHEHA YCTAHOB-
Ka ITOTOKOOTKJIOHSTFOIIIETO CTeHTa. Bo Beex ciydasix rmpu-
MEHEHUSI 3TOI METOIMKM JOCTUTHYTO 3aMeUICHIE KPOBO-
TOKa B MEIIKE aHEBPU3MBI C PEMOICTNPOBAHIEM apTePUN
(ximacc IVA mo CSC), 94To MOJTHOCTHIO COBITAHAET C OITyO-
JINKOBAaHHBIMU TaHHBIMU 110 MCITOIb30BaHMIO 3TOM KaTe-
TOPUM CTEHTOB.

O HEOOXOTMMOCTH TTOCIICOIIePAITMOHHOTO KOHTPOJIS
TIOCJIe OTICPATUBHOTO JICUYCHHST aHEBPU3MBI BIIEPBEIE CO-
o6mma B 1965 . McKissok, BBISIBUBILIMIA pELIUINB aHEB-
PU3MEBI CpeIHE MO3TOBOM apTepyUH y MAlMEHTa, ITOTr0-
IIErO OT TOBTOPHOTO BHYTPUIEPEITHOTO KPOBOMBIIHSTHHMSI.
Taxke 0 HEOOXOIMMOCTH aHTHOTPADUIECKOTO KOHTPOJIS
coobmmanochk B MoHorpaduu A.H. KoHoBanoBa «Xupyp-
TUIEeCKOoe JICUCHNEe apTepuaIbHBIX aHEBPU3M T'OJIOBHOTO
Mo3sra» [27].

M3zyuas otmaieHHBIe aHTHOTpapUIeCKIe Pe3yIbTaThl
BHYTPUCOCYINCTON OKKITIO3UM aHEBPU3M OTHCISIEMBIMU
CITUPAJISIMA B XOJIe MEXKIYHAPOTHOTO paHIOMU3NPOBAHHOTO
nccaenoBanust Barrow Ruptured Aneurysm Trial (BRAT),
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R.E Spetzler u coaBT. mpUIIUIM K HEYTSIINTEIFHOMY BBI-
BOIY, 4uTO Yepe3 10 JIeT mocie ormepaTuBHOTO BMEIIATEIb-
cTBa JUIb 22 % aHEeBpU3M COXPAaHWIN CTaOUJIbHBIN pa-
IVKAJbHBIN pe3yabTaT okkmo3uu [28]. Hamra cepust u3
64 ciyuaeB aHEBPK3M, OIIEPUPOBAHHBIX C UCITOJIb30BAHU -
€M M30JIMPOBAaHHOM OKKITFO3UH OTHEIISIEMBIMU CITUPAISIMU,
MIPOAEMOHCTPHPOBAIa CTAOWIILHBIM aHTHOTpapUIeCKUi
pe3yinsTat B 49,9 % ciydaeB, 4TO CYILIECTBEHHO IIPEBbIILIA-
€T OITyOJMKOBAHHBIC PEe3yJIBTaThl, OMHAKO IIPEIIToIaract
MMPONOJIKEHNE aHTHOTPaPUIECKOTO KOHTPOJIS.

ITo muenuio K. Aydin u coaBT., ucriosib3oBaHue Oa-
JIOH-aCCUCTEHIINHY CITOCOOCTBYET HE TOJIBKO ITOBBIIICHUIO
MIepBUYHON pagKaIbHOCTU OKKITIO3UH, HO ¥ COXpPAaHEHUIO
CTaOMILHOTO aHTHUOTPa(PUIECKOTo pe3yIbraTa B OTHaICH-
HOM TTOCJIeoTiepallnoHHOM Tieprone [29]. Hamm manHbIe
JIEMOHCTPHPYIOT CTAOMIHHBIN aHTHOT papIUECKIIA pe3yJIbTaT
okkJto3nu 41 nepedpasibHOM aHeBpU3MBI B 54,1 % ciyda-
€B, YTO HECKOJIbKO BEIIIE, YeM IIPU U30JIUPOBAHHOM OK-
KJTIO3UHU OTIEISIEMBIMU CITUPAJISIMH.

Hawnmydmnyio cTabMIbHOCTh aHTHOTPapUIECKOTO pe-
3yJIbTaTa Cpeau OKKITIO3MPYIOIINX aHEBPU3MY METOINK,
mo MmHeHUIO J. Kim 1 coaBT., IeMOHCTPUPYET CTEHT-aCCH-
crerums [30]. ITo manabM G. Xue 1 COaBT., y MAllMEHTOB,
OITepUPOBAHHBIX C UCITOJIb30BAHUEM CTEHT-aCCUCTCHIINU
OTHAJICHHBII aHTHOTpaUISCKII pe3yJIbTaT MOXKET CYIIIeCT-
BEHHO OTJIMYATHCSI OT TTOCIICOIIEPAIIMOHHOTO: YKAa3bIBaCTC s,
YTO MPU U3HAYATBHO TOTAJIbHON OKKI03uu 21,7 % aHeB-
PHU3M, B OTTAJICHHOM IIEPHOE TOTAIBHYIO OKKITIO3HIO TIPO-
JgemoHcTpupoBanu yxe 87 % [31]. 1o HallmM IaHHBIM, UC-
ITOJIb30BaHME STOM METONMKM TOKa3bIBaeT CTAOWMIIBHBIN
aHruorpauuyeckuii pesyaprat B 65,9 % HabmomeHui,
YTO coryIacyercs ¢ mH(opMalmei Mo aHaJOTUIHBIM WC-
CJIeIOBAHUSIM.

JlaHHBIe HAIIIETO MCCIIeI0BaHNUS IIPOIEMOHCTPUPOBA-
JIM, 9YTO PE3YIbTaT OKKIIO3UHM aHEBPU3MBI MOXKET OBITH
HEeCTaOMILHBIM, TIPU 3TOM PaIUKaIbHOCTh OKKITIO3UU MO-
JKeT KaK MOBHIIIAThCS, 32 CIET TPOMOMPOBAHNS aHEBPU3M
C M3HAYaJIbHO HETIOJIHOM OKKITIO3UEH, TaK 1 TTOHIKATHCS
3a cueT (hopMmpoBaHus pelnarBa. CorjiacHO HAIIIMM JaH-
HBIM, B OTHAJICHHOM ITOCJICOTIEPAlIMOHHOM IIepHOJIE T0-
BBIIIICHNE PagaTbHOCTU OKKITIO3UH 33 CUYET OTCPOUCHHO-
ro TPOMOMPOBAHUS MeEIKa M3HAYaJbHO HEepaaIUuKaTbHO
BBIKJIIOUEHHO! aHeBpPU3Mbl OTMeuYeHO B 24,8 % cinyyaeB
IIPY UCTIOJIb30BAaHNH N30 IMPOBAHHOM OKKITFO3MH OTHEISI-
eMbIMM CTTpasisiMu, B 19,8 % mnipu GaJuToH-acCUCTEHIINU
u B 18,1 % npu CTeHT-aCCUCTEHLIUMU.

J.V. Byrne 1 coaBT. olpeAesIoT peuanB (MM HecTa-
OMJIBLHYO OKKITIO3UIO) aHEBPU3MBI KaK YBETMUCHHE KOJIH-
YeCcTBa KOHTPACTHOTO BEIIIECTBA, 3aIIOTHSIOIIECTO aHEBPU3MY,
OTHOCHTEJIFHO aHTUOTPadIIeCcKOro BUIa aHEBPU3MBI B KOH-
11e JiedeHnsT. UMu ke creraHo IpearoIokeHNe, UTO PeIy-
ITIB aHEBPU3MBI MOXET ITPOM30MTH B Pe3yJIbIaTe CyOTOTAIb-
HOM OKKJTIO3MM aHEBPM3MBbI WM YIUIOTHEHUST KOMIUIEKCa
CITPaJIeii, YTO BHI3BIBACT OIACEHYS T10 TTOBOIY CITOCOOHOCTH
JMAHHOM METONMKW 3alllMTUTh OT IPOTOJLKEHHOTO pocTa
aHEBPU3MBI 1 TIOBTOPHOTO KPOBOMU3IUSIHUS [32].

AHanu3 JUTepPaTypHbIX UCTOYHUKOB ITO3BOJIMI CPAB-
HUTb COOCTBEHHbIE PE3YJIBTATHI C JAHHBIMU IPYTUX UCCIe-
mosareneit. Tak, B 1998 . C. Cognard 1 coaBT. COOOIITHIN
0 19 % peuuauBOB IOCJE U30JUPOBAHHON OKKJIIO3UU
aHeBpU3M oTnesgeMbiMu cripansaMu [8], R.A. Willinsky
u coaBT. B 2009 . — 0 20,3 % [33] u J.R. Vanzin u coaBT.
B 2012 — 0 26,8 % [11]. 1o HalIUM HaHHBIM, BEPOSIT-
HOCTh (DOPMHUPOBAHUS PELUANBA aHEBPU3MBI IIOCTIE €€
HM30JIMPOBAHHOMN OKKJIIO3UM CITUPAISIMU MOXET JOCTUTATh
13,1 % yxe uepe3 6 Mec Mocjie NPOBeAeHHOIO OIepaTUuB-
Horo seueHus, 31,7 % uepe3 12 mec u 22,3 % uepe3s
36 mec, uTo cocTaBisieT B cpeaHeM 22,5 % (p < 0,05).

Ipy OKKJII031Y aHEBPU3MbI CIIMPAJISIMU C UCIIOJIb30-
BaHUEM METOAUKU OaIJIOH-aCCUCTEHLIMU PELIMANB aHEB-
PU3MbI MOXKET BO3HMKHYTh B 16,2 % HabmoneHuil yepes
6 Mec Iocjie MPOBEAEHHOIO OIMEPAaTUBHOIO JIEYEHUS,
B 31,3 % uepe3 12 mec u 30,8 % uepe3 36 Mec, 3TO COCTAB-
JsieT B cpenHeM 26,1 %. bonee Bbicokas yacroTta (popMu-
pPOBaHUsI pELIUAMBOB B JAHHOM IPYIIIIe MOXET ObITh 00b-
SICHEHAa 0COOEHHOCTSIMU OTOOpa MalUeHTOB AJisl 3TOTO
BHIa BMEIIATEeIbCTBA, CIIOKHBIMU aHATOMO-TOITOTpadm-
YECKUMU 1 MOP(HOMETPUYECKUMK OCOOEHHOCTSIMU aHEB-
PU3MbI, a TAKXKE HEBO3MOXKHOCTbIO IIPOBEACHUSI PEKOH-
CTPYKLMM HECYIIEro aHeBpU3MYy cocyaa (OTCYTCTBHE
MPUBEPKEHHOCTU K PEryISIPHOMY IPUEMY Ae3arperaHt-
HOM Tepanuu, HaJin4Ke IpOTUBOIOKA3AHUI K €€ IIPUEMY).

Hcnonb3oBaHue CTEHT-aCCUCTEHIIMI COITPOBOXKIAET-
cs1 00J1ee HU3KKM MPOLIEHTOM (DOPMUPOBAHUSI pELUANBA —
12,5 % uepes 6 mec, 12,2 % vepe3 12 mec, 7,7 % yepes
36 Mec, uro coctaBistet B cpeaHem 10,8 %. [Tpu nmpume-
HEHUU ITOTOKOOTKJIOHSIOIIUX CTEHTOB CYILLIECTBYET CAMbIii
HU3KUI pUCK (DOPMUPOBAHUS PELIMANBOB, IIPU 3TOM Tpe-
OyeTCcsl KOHTPOJb CTEHNEeHM OKKJIIO3UM aHEeBPU3MBI
JUIST OUEHKU 3(PHEKTUBHOCTU IPOBEAECHHOIO JIeUeHUS
IocJjie OTMEHbI ABOMHOM Ae3arperaHtHoii Tepanuu. Ot-
CPOYEHHbI MEXaHU3M OKKJIIO3MH IPU 3TOM METOIE AO-
CTUTAeTCs 3a CUET OTBEAEHMS II0TOKA KPOBU OT MEIKa
aHEeBPU3MBI C TIoceaylomnuM GopMUpPOBaHUEM B HEU
TpoMba. Kpome TOro, UMIIAaHTUPOBAHHBII CTEHT SIBJISIET-
CsI MaTpulled NI OadbHEWIIEH SHIOTEIM3alUUN, YTO
B UTOI€ MPUBOAUT K ITOJHOMY PEMOAEINPOBAHMIO IIPO-
CBeTa apTepUH.

I1pu ananu3e aHatomo-Tonorpaguieckux 1 Mopdo-
METPUYECKUX XapaKTEPUCTUK aHEBPHU3M UMEHHO KPYITHBII
(15—25 mm) pazmep aHeBPU3MBI 0KA3aJICSI CTATUCTUICCKH
JIOCTOBEPHBIM (paKTOpOM prcKa GOPMUPOBAHUS PELIUAM -
Ba, TTOBHBIIIAs ero B 1,75 pa3a (p = 0,043) 110 cpaBHEHUIO
C aHeBpU3MaMM MEHBbILIEro pa3mepa. B To xe Bpemsi Bbl-
SIBJIEHO, YTO BbICOTA aHEBPU3MBI MEHEE 6 MM JOCTOBEPHO
CHITXaeT pucK peumnnBa B 1,85 paza (p = 0,024).

IIpoBeneHHbII HAMU aHAIM3 OTOAJIEHHBIX AHTMOIPa-
(bryeckux pe3yJbTaToB B 3aBUCMMOCTH OT UCITO/Ib30BaH-
HOrO METOAa BHYTPUCOCYIMCTOrO JIEYEHUS 110KAa3all, 4YTO
PUCK peliarBa aHeBPU3MbI B 1,83 pa3za Bbillie ITPK UCIIO/b-
30BaHNM OTAEIISIEMBbIX CIIpPaJieii 0e3 MpMMEeHEHHS aCCUCTH -
pyromnx metonuk (p = 0,028), 9yTo moaTBepXKmaeTCs



CBelIeHUSIMU MUPOBOM JuTepaTyphl [19, 34], a Takxke
B 2,03 paza Beire (p = 0,011), ectm Ha MOMEHT OKOHYAHUST
oIepalliy JOCTUTHYTA PaauKaIbHOCTh, COOTBETCTBYIOIIAST
knaccy Il mo RROC. Mo muenwnio J. Raymond u coasr.,
ITOJI, BO3PACT M JIOKAIN3aIisI aHEBpU3MBI HE NMEIOT 3Ha-
YeHUS U PEIMINBUPOBAHUS aHEBPU3MBI, B TO BpeMsI
KakK JIeYUeHIe aHEBPU3MBI B OCTPYIO (ha3y KPOBOMBIUSHUS,
ee OOJIBIIION pa3Mep M IIMpOKas IeiiKa, a TakKKe W3Ha-
YaJIbHO HETIOJIHOE BBEIKJTIOUEHHE aHEBPU3MBI M3 KPOBOTO-
Ka MOTYT aCCOIIMUPOBATRCS C peluanBoOM. B cBoeli paboTte
aBTOPHI TaK>Ke BBIACIIIIN 2 OCHOBHBIX BHIA PEIIMANBA —
OOJIBIIION W MaJIBIii, OCHOBEIBASICh HA pa3Mepe 3aIloTHsIe-
MO KOHTPACTOM YacTH aHEBPU3MHI [ 18].

Pa3paboranHas 1 mpemiokeHHasI HAMM Kitaccuduka-
1S PEIIUIMBOB LiepeOpabHBIX aHEBPU3M ITOCIIE BHYTPH -
COCYAMCTBIX BMEIIATeJIbCTB BKIIIOYACT IPEIIOXCHHBIC
panee J. Raymond 1 coaBT. cTelleHN pelranBa, a TaKxKe
YTOUHSIET CPOKU (POPMUPOBAHUS, BI, IIPUUNHY 1 XapaK-
Tep KIIMHAYECKOTO TeUueHN peunanBa. Ha ocHOBe BBISIB-
JICHHBIX HAMU TIPEIUKTOPOB (POPMUPOBAHMS PEIIUINBA —
MMpUMeHEeHNUE M30JMPOBAHHOM OKKIIO3WU aHEBPU3MBI
otaenasseMbpiMu crimpansmu (p = 0,028), cydororambHas
oKKITr03us aHeBpu3MbI kiacca Il mo RROC (p = 0,011),
KpyIHBIA (15—25 MM) pazmep aneBpusmsbl (p = 0,043) —
ObUTH c(hOPMUPOBAHEI 2 aJITOPUTMA: 1) BEIOOP ONTUMAITh-
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HOTO0 METOJa BHYTPUCOCYIMCTOTO JIeUeHUsI MallMeHTOB
¢ LepeOpaIbHBIMU aHEeBpU3MaMU U 2) nuddepeHImpo-
BaHHbI ITOIXO/ K BLIOOPY METOA OIEPAaTMBHOIO BMEIIIa-
TEJILCTBA IIPU PEeLIMAMBE LiepeOpasbHOI aHEBPU3MBI.
HecmoTtpst Ha pa3BuTHEe BHYTPUCOCYAUCTOM HElpopa-
JOJIOTMH, HA CETOIHSI HU ONMH U3 UMEIOLIMXCSI METOI0B
SHIOBACKYJIIPHOIO BMEIIATE/ILCTBA HE MOXKET JOCTOBEPHO
rapaHTUPOBATh MOJHOE CTAOMIbHOE U3JIeYeH e KOHKPET-
HOT'0 GOJIHOTO B CBSI3U C BOBMOXHOCTBIO PELIMANBA AHEB-
pusmel [35, 36]. CiienoBaresibHO, Ha TIEPBBINA TUTAH BBIXOIST
TaKue aKTyaJlbHblE BOIIPOCHI, KAK ONTUMAJIbHbIIA IIEPBUY-
HbIIi BBIOOP THUIIA BHYTPUCOCYIMCTOTO BMELIATEIbCTBA,
a TaKxXKe MOTPeOHOCTh ONTUMU3ALIUY WUJIU Aaxe pa3pador-
KUY HOBOT'O [TIEPCOHAIM3UPOBAHHOIO MOAX0Aa K BHYTPHUCO-
CYIHMCTOMY JIeYEeHUIO 1iepeOpaabHbIX aHeBpu3M [37, 38].

SAK/TFOYEHHME

Hcmonp3oBaHne pa3pabOTaHHBIX U MPEITOKECHHBIX
HaMU aJITOPUTMOB OyIET CIIOCOOCTBOBATH ONTHMU3AIINI
BHYTPHUCOCYAVCTOTO JICYSHUSI TAIIUEHTOB C 1IepeOpaIbHbBI -
MM aHeBpU3MaMi, MUHUMU3HUPYS PUCKU UX PELIMIUBUAPO-
BaHUSI, CHIKAsl PUCKH IIOBTOPHOTO Cy0apaXHOMIAILHOTO
KPOBOUBJIUSHUS B OTHAJICHHOM IIOCJICOIIe PAalliOHHOM
Tepuoe, a TakKe IMOTPEOHOCTD B IPOBEICHUN ITOBTOPHO-
IO OTIEPaTUBHOTO BMEIIIATEILCTBA.
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MHTPAOITIEPALIMOHHAS KOHTPACT-YCUJIEHHAS
VJIBIPA3BYKOBAS HABUTALIMA B XPYPTUU
BHYTPUMOS3TI'OBBIX OITYXOJIEY TOJIOBHOT'O MO3TA

B.H. Illumanckuii, B.K. [Tomaraes, I'.A. Jleaucosa, C.B. Tansmmn, I'.JI. Koo6sakos, K.B. IlleBuenko,
B.B. Kapnayxos

DIAY «Hayuonanvhbiii meduyunckuil uccredosamenvckui yenmp Heupoxupypeuu um. axad. H. H. Bypoenko» Mun3zdpasa Poccuu;
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KoHTakTei: Bnagumup Kupunnosuy Nowaraes glaser@list.ru

BBepeHue. B xupypruu rmuom B HacToslLee BpEMA NPUMEHAIOTCA Pa3fINyHbIE METOLMKM, NO3BONSAIOLLNE MTPOBOAUTL MaK-
CMManbHO BO3MOXKHYIO PE3EKLMUI0 ONYXONU MPU COXPAHEHUW XOPOLIETO MU YLOBNETBOPUTENLHOTO (YHKLMOHANLHOTO
cTatyca nauueHToB. Cpean NpoyYnx OTHOCUTENLHO MaNOUCNONb3YeMbIM ABNAETCA METOZ UHTPAONEpaLMOHHOM KOHTpaCT-
VCUNEHHOI ynbTpa3BykoBoil Bu3yanusauuu (KYY3B) mosrosoro Belectsa.

Llenb uccnepoBanusa — npepcrasneHne nepeoro onbita npumeHeHus KYY3B B xupypruu onyxoneit ronoBHOro mosra
(6onblimnx NonyWwapuii n MO3XeuKa), a TaKKe OLEHKA NEPCNEKTUBHOCTY METOLUKYU B PYTUHHOM NPUMEHEHUMU B HENPOXM-
PYPruyeckom cTaluuoHape.

Marepuanbl u metopbl. MpUBOAATCA 0COBEHHOCTM METOA], €ro NPeMMYLLECTBA Nepes PYTUHHLIMU YNbTPa3BYKOBLIMU
MCCNefoBaHNUAMN U OFPaHUYEHUS, BbIABNEHHbIE B X0A€e anpobalum METOAMKM Y 5 NALUEHTOB C Pa3fNYHbIMU OMYXONAMHU
rONOBHOrO MO3ra.

Pesynbrarbl. KYY3B B psge cnyyaeB no3sonsiet LOOUTHCA MHTPAONEPALMOHHOTO BbIABNEHUSA OMYXONU, CXOKErO MO YyB-
CTBUTE/ILHOCTM C MarHUTHO-Pe30HAHCHOI ToMorpacdueii. 3To 3HauUMTENbHO 061eryaeT Kak NoMcK HoBoobpa3oBaHuUs, Tak
u GopMupoBaHME ONTUMANbHON TPAEKTOPUM €ro «aTakuy». B cnyyae pob6pokayecTBEHHbIX OMyxoNei roNoBHOMO MO3ra
YNbTPa3BYyKOBOE KOHTPACTUPOBAHME OMYXONW OTMEYAETCA He BCErfa, OfHAKO HEPELKO MOMOraeT onpefennTb rpaHuLpl
0MyXo/u € 60NblUel TOYHOCTBIO, YEM PYTUHHbIN YNBTPA3BYKOBOW MOMUCK.

3akntoueHue. MpumeHenne KYY3B B xupypruu onyxonei ronoBHOro Mo3ra NpeAcTaBAseTCA NEPCNEKTUBHLIM Hanpasne-
HueM, ero 3¢ eKTMBHOCTb NOATBEPKAEHA NMUNOTHBIM UCCNEL0BAHNEM, OJHAKO 1S MONHOTO M3Yy4eHUs npobiemsl Tpeby-
eTcs bonbluee KONNYECTBO HAGNIOAEHU.

KnioueBble CNOBa: KOHTPACT-YCUIEHHbIN, UHTPAONEePaLMOHHAsA HAaBUraLms, YILTPa3ByKOBas HaBMraLmMs, BHYTPUMO3roBas
ONyX0Jib, OMYX0J1b MO3ra, XMPYPruyecKoe NeyeHme

Ana uutupoBanus: Wumanckuin B.H., NMowartaes B.K., lenucosa I A. n gp. NHTpaonepaunMoHHAA KOHTPACT-YCUEHHAS
VNbTPa3BYKOBas HABMrallus B XMPYpruu BHYTPUMO3rOBbIX ONYX0ei rofoBHOro Mo3ra. Heilpoxupyprus 2023;25(2):20-7.
DOI: 10.17650/1683-3295-2023-25-2-20-27

Contrast-enchanced ultrasound navigation in glioma surgery

V.N. Shimansky, V.K. Poshataev, G.A. Denisova, S.V. Tanyashin, G.L. Kobyakov, K. V. Shevchenko, V.V. Karnaukhov

N.N. Burdenko National Medical Research Center of Neurosurgery, Ministry of Health of Russia; 16 4" Tverskaya-Yamskaya St.,
Moscow 125047, Russia

Contacts: Vladimir Kirillovich Poshataev glaser@!list.ru

Introduction. In the surgery of gliomas, various techniques are currently being applied that allow the maximum resec-
tion of the tumor while maintaining a good or satisfactory functional status of the patients. A rare method is intraop-
erative contrast-enhanced ultrasound imaging (CEUI) of the brain substance.

Aim. To present the first experience of using contrast-enhanced ultrasound imaging CEUI in surgery of brain tumors
(large hemispheres and cerebellum), as well as an assessment of the prospects of the technique in routine use in a neuro-
surgical hospital.

Materials and methods. The features of the application of the technique CEUI, its advantages over routine ultrasound
studies and the limitations identified during testing of the technique in 5 patients with various brain tumors.
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Results. In some cases, the CEUI allows for the intraoperative detection of a tumor, which is similar in sensitivity to
magnetic resonance imaging. This greatly facilitates both the search for the neoplasm, and the formation of the optimal
trajectory of surgery. In the case of benign brain tumors, ultrasound contrasting of the tumor is not always observed,
but it often helps to determine the boards of the tumor with greater accuracy than the routine ultrasound search.
Conclusion. The use of CEUI in the surgery of brain tumors seems to be a promising direction. A pilot study has confirmed
its effectiveness, but more cases are needed to fully study the problem.

Keywords: contrast-enhanced, intraoperative navigation, ultrasonic navigation, intracerebral tumor, brain tumor, sur-

gical treatment

For citation: Shimansky V.N., Poshataev V.K., Denisova G.A. et al. Intraoperative contrast-enhanced ultrasound navi-
gation in surgery of intracerebral brain tumors. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(2):20-7.
(In Russ.). DOI: 10.17650/1683-3295-2023-25-2-20-27

BBEJIEHUWE

OobecrieueHne coYeTaHUSI MAaKCMMAaJIbHOIO 00beMa
pPe3eKIM U COXpAaHEHUS CTPYKTYPH U (PYHKIIUIT HOP-
MaJIbHOTO MO3TOBOTO BEIIECTBA — OCHOBHEBIEC 3a1aU/ XM -
PYPIUHU OITyXOJICH TOJIOBHOTO MO3Ta B HACTOSIIIIEE BPEMSI.
AHanu3 myOJuKauuil MOCIeTHUX JIeT TMOKa3bIBaeT,
YTO IEIBI0 XUPYpPTa IOJKHO OBITH TOTAJbHOE yaajleHUe
omyxoin. B cirydae ¢ rmmomMaMu HU3KOM CTEIIEHM 3JI0Ka-
YeCTBEHHOCTU MAHHBINA ITOIXOI ITO3BOJISIET YBEIUUUTH
BpeMsI KaK O0IIel, TaK 1 0e3peIInINBHON BEBLKMBAEMOCTHI
[1, 2]. ¥V mauueHTOB ¢ TIMOMaMM BBICOKOI CTeIeHU
1 METAaCTaTUISCKUM ITOPaXKeHNEM TOJIOBHOTO MO3Ta TO-
TaJIbHOE YIAJICHUE SIBJISICTCS TICPBBIM U BaXKHBIM 3TaIllOM
MYJIBTUMOIAIBHOTO JiedeHus [ 1—6].

BusyanbHOe MHTpaoIepallmoHHOE OIpeAcIeHIe Tpa-
HUII TOTAJIBHOTO yIAJICHMS MIPEICTABISICTCS CyObEeKTUB-
HBIM ITOKa3aTesIeM, TIOCKOIBKY HEPEIKO B ITPOIIECCE OLIEHKU
BO3HHUKAIOT HETOYHOCTU 1 OIIMOKY. C 1eIbI0 MUHUMM3H-
pOBaHUS JAHHBIX HETOYHOCTEH B XMPYPTUU TJIMOM IIPH-
MEHSIIOTCSI MeTaboandecKash HaBUTaWs, MHTpaolepa-
LIMOHHAs MaTHUTHO-pe30HaHCHasT ToMorpadpust (MPT)
n koMmmbiotepHast Tomorpadus (KT), psam skcepuMeH-
TaJbHBIX TEXHOJIOTUI (KOTepeHTHAasl ToMorpadus 1 1Ip.),
a TakKe yiasrpa3BykoBas (Y3) HaBUTALIHS.

K HecoMHeHHOMY IpeMMyIecTBY MeToma Y3-Ha-
BUTAIIUM OTHOCSIT BO3MOXKHOCTh OTOOPaKEHUS CTCIICHU
pe3eKLMK OMyXOJH B «pealbHOM BpEeMEHU» IPU OTHO-
CHUTENIbHOM JeleBU3He N yao0cTBe mpuMeHeHusl. CTOUT
OTMETHUTb, UTO B OTJIMYME OT MPOYNX chep OHKOJIOTHU
VY3-ckaHMpPOBAaHWE MO3Ta C KOHTPACTHBIM YCUJICHHEM
B HEMPOXUPYPTUH UCIIOIB3YETCS MPAKTUICCKI SAMHIIHO.
[IpuMeHeHMEe KOHTPACTHOTO BEIECTBA, IIPEACTABISIONIC-
r0 co0O0Ii HAITOJTHEHHBIE CEPHUCTHIM reKcadTOPUIOM MU~
Kpocdepsl, CTabMIN3UPOBaHHBIE ¢ TTOMOIIBIO hocdom-
IMAIHOI 000JI0YKK, OCHOBAHO Ha ITOJIYIeHUH 3X0-0TBETa
OT JaHHBIX chep B COCyIax MO3Ta 1 ITapeHXUME OITyXOJIH.
Tak Kak mpu BBeIeHNU KOHTPACTHOTO BEIECTBA C(epsl
(cpemHMiA TUaMeTp 5 M) TIPOXOIAT KAIMWIIIPHOE PYCIIO
1 He TIOABEPTaloTCs SKCTPaBa3allMK, TOSBIISIETCS BO3MOXK-
HOCTb OLIEHUTb «IIaTTepH» mepdy3uu onyxonu [4—6].

Ilean padoThl —IIpeacTaBICHIE TIEPBOTO OIBITA TIPH-
MEHEHUsI KOHTPACT-YCWICHHON YIbTpa3ByKOBOI BH3ya-
m3anun (KYY3B) B xupyprum omyxosieii TOJIOBHOTO

Mo3ra (00JIbILIKX MOJYLIAPH U MO3XKEUKa), a TAKXKe OLIEH-
Ka MePCIIeKTUBHOCTH METOIVKI B PYTUHHOM ITPUMEHEHUN
B HEHPOXUPYPIUIECKOM CTalIMOHApE.

MATEPHAJIBI 1 METO/IbI

ITanmmeHTBI

B pabore orpaxken ombiT npuMeHeHus KYY3B npu
yIaJICHUH OITyXOJIeH TOJIOBHOTO MO3Ta y 5 TTaIltneHTOoB (4 TIH-
OMBI, 1 coMMTapHBIN MeTacTa3), HAaXOMUBIITNXCS Ha Jieue-
Huu B 2018 . B0 PTAY «HanmoHanbHBII MEAULIMHCKUN
UCCIEA0BATENbCKUN LIEHTP HEWPOXUPYPTUU MM. aKa.
H.H. bypaenko» Munzapasa Poccun. B pamkax naHHoro
MUJIOTHOTO MCCIIEIOBAHUS MCITOIb30BaANICS Y3-KOHTPACT
2-to mokojieHnss SonoVue (kommanust Bracco, Utamus).
Ilepen mpoBeneHMEM MCCIIEIOBAHMS TTIOMCKOBAs TeMa ObI-
Jla omoOpeHa Ha 3acegaHuu 3Tudeckoro kommurera HMUILL
Hevpoxupypruu uM. akan. H.H. Bypaenko. Becem naiu-
€HTaM JI0 TIPOBEICHMUS XUPYPTUIECKOTO BMEIIATEILCTBA
O0OBSICHEHBI PUCKU ¥ BO3MOXKHBIE OCTIOXXHEHUS IIPUMEHEe-
HUS TIperapara, Bce OHU MOANMCAINA T0OPOBOJIBHOE MH-
(opMUpoBaHHOE COTJIacCHe U Ay pa3pellieHne Ha TIpH-
MeHeHHe Y3-KOHTpacTa.

B uccnenoBanme Bouun 4 My>XXYUHBI U 1 XEHIIMHA,
MeayaHa Bo3pacTa coctaBmiia 53 roma. KnnHnyeckumm
TIPOSIBJICHUSIMU 3a00JI¢BaHNM OBUTH: TTMpaMUITHAST CUMII-
TOMAaTHKa, (pOKaTbHBIC SIMICTITIICCKIE TIPUTTAIKH, CTBO-
JIOBasl 1 MO3XXEUKOBasi CUMITTOMAaTHKa (0oJree ompooHast
vH@opMaLus rpeacTaBiaeHa B Ta0I. 1).

IIpoTokoJ npuMeHeHus mpenapara

B Hacrosiiee BpeMst HeT CTaHIAPTHOTO IIPOTOKOJIA
s mpoBenenuss KYY3B nipu ynanenun oryxoJjeit ro-
JIOBHOTO Mo3ra. /lo3a OmMHOKpAaTHO MHBEKIIUM SonoVue
¥ CyMMapHasi 103a IIperapara oIpeae/ieHbl HA OCHOBaHUU
TMAHHBIX 3apyOeKHBIX IyOIMKALIMI M PeKOMEHIALINI IIPO-
u3Boautens [3—5].

BMmetraterbCcTBO OCYIIECTBIISIOCH MOCIIE TIPOBEICHMS
aHEeCTEe3MOJIOTMYECKOTO MOCOOMS TI0 CTAaHIAPTHOMY IIPO-
tokoimy. [lociie KpaHMOTOMUM COTJIACHO OPUEHTHPAM
Ha MPT ¢ KOHTpacTHBIM yCUJIEHUEM U JaHHBIM WHTpA-
OIlepallMOHHON Oe3paMHOIT HaBUTAIIUM C TIOBEPXHOCTHU
TBEPIOIT MO3TOBOI OOOJIOYKM BHITIOTHSIOCH TIEPBUYHOE
oIpeselIecHNe TPaHMIL OIYXOJIM ¢ TTIOMOIIBI0 ¥Y3-cKaHepa
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Tabmuua 1. Obwas xapakmepucmuka nayueHmos

Table 1. Group characteristics

Ne Ki- Wnpekc
HHYECKOTO ITa- Bospacr, 110 mKajie Tun omy- Cropona
9
npuMepa HUEHT Tlox Jer (Igﬁ%};%;gﬁg) XOJH OIYX0JIH Jloramsanus
- Temucdepa
K-Ba  XKenckuit Meractas
1 K-va Female 58 60 Metastasis e M03?l<eq]§g X
Cerebellar hemisphere
) K-oB  Myxckoi 56 70 Bucounas nomns
K-ov Male Temporal lobe
3 I1-eB  Mykckoit 23 80 JleBas TemeHnHas noas
P-ev Male Left Parietal lobe
Doma ot
- i Glioma OOHO-TEMEHHas
4 Xop  Myxckod g3 60 o6AacTh
c Fronto-parietal region
5 C-nu  MyxXcKoit 33 90 Jlo6Has nons
S-ch Male Frontal lobe

Esaote Mylab Twice (Esaote S. p. A, Utanus) TuHEHHBIM
nmatarukoM 3—13 MIi1 B pexxume cepoit mkaisl (B-pexkum)
U peXrMe IIBETOBOTO IOMIUICPOBCKOTO KapTUPOBAHUS
(IJK). Jamee mpoBOAMIOCH ITOBTOPHOE OIpPEACICHIE
TPaHUIl ¥ PACIIPOCTPAHEHHOCTH OITYXOJIM C BHYTPHBEH-
HBIM BBeZicHHEeM Y3-KOoHTpacTa SonoVue (6oitoc 2,4 Mir)
1 TIOC/ICIYIOIINM BBeAeHUEM (PU3MOIOTUIECKOTO PACTBO-
pa (6omoc 10 M) ¢ MCTIOB30BAaHMEM IIPOTPAMMBI KOH-
TpacTHOTO ycuiieHusI. B Xxome nccaemoBanus pMKCHUpoOBa-
JINCh apTepyajibHasl, KanWUIsIpHas U BEHO3HBIE (a3bl
KOHTpacTHpoBaHUs. TakKe OIIeHUBAIOCH BPEMSI, 32 KOTO-
poe TOCTUTAIACh MAaKCUMaIbHAsI BU3yaInU3allsl OITyXOJIr
10 TaHHBIM Y 3-uccenoBaHus. JmUTeIbHOCTh HaOI0C -
HUS cocTaBisia oT 35 mo 150 c.

IMocie ymaneHUs OITyXOJI B IIpeaeiax BUIUMON 30HbBI
IIPOBOIMJICS TIPOMEXYTOUHBIN 1 (PMHATBHBIN ¥Y3-KOHTP-
oJ1b (C yoaJeHueM BaTHUKOB M TeMOCTAaTHUKOB U3 OIlepa-
LIMOHHOW paHBI 1 3aIIOJIJHCHHUEM OIEPAIlMOHHOTO JIOXKa
du3moIOrnYecKM pacTBOpoM) B B-pexxume, pexkxume
LK u pexxMe KOHTPACTHOTO YCHIJICHUS C TIOBTOPHBIM
BBeaeHneM SonoVue (2,4 M) 1 GU3NOJIOTTISCKOTO pac-
tBopa (10 mi). [Ipm mMOBTOpHOM BBEACHUM KOHTpacTa
IIJIST OIIEHKY pe3UAyaIbHOTO 00beMa OITyXOJI, €r0 BacKy-
JISIpU3alliy 1/ WK TIpeIjiekKaHusI K KPYITHBIM KPOBEHOC-
HBIM cOCyIaM IIporpaMMa KOHTPACTHOTO YCHJICHMS MC-
ITOJIb30BaJIach ABAXIB! (KIIMHUYECKUE TPUMEPHL 2, 3).
Opnnako B niepuon 10 10—11 MUH OT MOMEHTa BBEISHUS
LUPKYJIAPYIOIINE B KPOBH MUKpochepbl KOHTpACTa yiayd-
I BU3YAIM3allMI0 COCYIOB B CTAHIAPTHOM pEXMME
HOK (xkmuandeckuii mpumep 4). O1ieHKa IMOJIy4eHHOTO
M300paKeHUsI BO BCEX CIIyJasix IPOBOIMIIACH BpauyoM ¥Y3-
ITNATHOCTUKU.

ITobounbIX 3(pheKTOB OT BBeAECHUS TIperiapaTa HA B OJI-
HOM M3 5 CJIydaeB HE OTMEUECHO.

IocsieonepanyoHHbIA KOHTPOJIb

Bce manmeHTHI TIOCIE Omepaliuy HaOII0gaINCh B Ma-
Jlate poOyXIeHWs OTACJEHUSI peaHUMallMi U UHTEHCUB-
Hoit Teparu (mpotokoi Fast Track). YeTsipem mameH-
TaM B paHHEM ITOCJICOIIePAalIMIOHHOM TIEPHOJIE BHIIIOJHEH
KT-koHTposb, 1 mauueHty Ha 1-e CyTKU orepauuu Bbl-
nojsHeHa MPT rojoBHOro Mo3ra ¢ KOHTPACTHBIM YCHUJIC-
HUEM (KITMHUICCKU TIpumMep 4).

PE3VJIBI'ATHBI

OcHOBHBIE 0COOCHHOCTH HAKOIUICHHs Ipelrapara,
WICXOIIBI XUPYPTUU U PEe3yJIBTaThl MOP(POIIOTMTIECKOTO HC-
CJIeIOBaHMS OTPaKEHBI B TaOII. 2.

Hitxe mpuBeaeHbI KIIMHUTYECKIE TIPUMEPHI UCITOIb30-
BaHUS METOIUKHU B XMPYPTUU BHYTPUMO3TOBBIX OITYXOJICHA.

Kmmnnyecknii mpumep 1

Ilayuenmra K-6a, 58 rem. B meuenue 9 mec y nayuen-
MKU Pa3eUeanucy HapyuweHuss CmamuKu U NOXooKu, o0uemos-
eogas cumnmomamuxa. Ipu MPT 201061020 MO32a 6visiereHa
BHYMPUMO32068a51 ONYX01b 1€601L cemucgepol mosxceuxa. Ilayu-
eHmKe 8bIN0AHEeHa onepayus no yoaneruro onyxoau (puc. 1).

Kimnnyecknii npumep 2

Ilayuenm K-o06, 56 sem. B meuenue 5 mec y nayuenma
OMMeUANUCy Npocpeccupyroujue MHecmu4ecKie u IMoYUo-
HAAbHO-AUMHOCMHbLE HAPYUEHUS, a MaKdice dSnulenmu4eckKue
npucmynosi. IIpu MPT 20106H020 M032a @visiéareHa GHYmMpU-
M03208a51 ONYX01b A€60li 8ucouHoll doau. Tlayuenmy evinon-
HeHa onepayus no yoasenuro onyxoau (puc. 2).

Kimawgeckuii mpavep 3
Ilayuenm Il-ee, 23 200a. Ilayuenma npumepro 4 eoda
obecnokounu snunenmuueckue npucmynwl. Ilpu MPT eonoenoeo
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Tabmmua 2. CeodHble daHHble no cmeneHu KOHmMpacmupoearus onyxoau upa()ulca/tbﬂocmu onepauuu 6 3agucumocmu om eucmonocu4ecKoco duaeHosza

Table 2. Tumor enhancement and subtype correlation

HENPOXUPYPTUA
TOM 25 Volume 25

Ne KIMHIYECKOrO Kontpactu- Crenenb HNupexc no mkane Kapuosckoro  Pe3yastat MmopdoJornyeckoro
npumMepa poBaHune pe3eKuuu (10 omepamym) HCCIIeI0BAHUS
1 Cnaboe ToranbHOE 30 Meracrtassl aeHOKapIUHOMBL
Weak Total Andenocarcenoma
Bimskoe Grade IV
2 Bripazkertoe K TOTJIbHOMY 80 (rmuobaactoma)
Intense i
Near total (glioblastoma)
Grade I1
3 YMepegHoe ToranxHoe 80 (raHTIMOTIMOMA)
Moderate Total .o
(ganglioglioma)
Beipa:kenHoe ToranbHOE Grade IV (rmuo6mactoma)
4 ) 70 o
Intense Total (glioblastoma)
Grade I1
Cnaboe CyOTOoTaIbHOE
5 Weak Subtotal 90 (mudy3Has raoma)

(duffuse glioma)

Puc. 1. Hccaedosanue 201061020 mo3ea nayuenmru K-6oii: a, 6 — Ha MaeHUMHO-PE30HAHCHBIX MOMODAMMAX € KOHMPACMHbIM ycuaeruem 8 pecume T1
BU3YANUBUPYEMCS ONYXO0Ab Ae60l eemuchepbl mosdceura (29 x 30 x 30 mm), uHmeHCUBHO HAKANAUBAIOWAS KOHMPACMHOE 8eU4eCmB0; 8 — NPU YA1bmpa3gy-
K080M CKAHUpo8aHuu Ha 2ayoune 1,8 cm om nosepxHocmu mo3ea onpeoeasiemcs y3ea ¢ YemKUMU epaHuyamil, 2UN0IX02eHHbIMU 04A2aMU 8 CIPOMe ONYX0AU
(B-pexcum); e — nocne 66edenuss KOHMPACMHO20 6eU4ECMBA OMMeUAemcs cA1ab0e KOHMPACMUPOBaHUe cOCYOUCHO20 PUCYHKA 8 ONYXO0AuU (apmepuanbHas
pasza); 0, e — pe3yabmam 2ucmoN02U4ECK020 UCCAe008AHUS MUKPOnpenapama (0OKpacKka eeMamoKCculsuHom u 303unom, x 100) — memacmas paxa epyou

Fig. 1. Examination of the brain of patient K-va: a, 6 — on magnetic resonance imaging with contrast enhancement in T1 mode, a tumor of the left hemisphere
of the cerebellum (29 x 30 x 30 mm) is visualized, intensively accumulating contrast agent; ¢ — during ultrasound scanning, a node with clear boundaries is
determined at a depth of 1.8 cm from the surface of the brain, hypoechoic foci in the tumor stroma (B-mode); e — after the introduction of a contrast agent,
there is a weak contrast of the vascular pattern in the tumor (arterial phase); 0, e — the result of histological examination of the micropreparation (hematoxylin-
eosin staining, x 100) — breast cancer metastasis

12023
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Puc. 2. Hccredosanue 201061020 mo3ea nayuenma K-ea: a — Ha MacHUMHO-PE30HAHCHbIX MOMOPAMMAX C KOHMPAcMHbIM ycunreHuem 6 pedcume T1 neped
onepayueil GU3YAAUUPYemMcsa OnyxXonb €60l GUCOYHOL 004U, HEOOHOPOOHO HAKANAUBAIOWAS KOHMPACMHOE GeUeCmeo, ¢ NPUBHAKAMU NePpUPOKANbHO20
omeka (6); 6 — npu yabmpazeyKo6om CKAHUPOBAHUU 6 CMAHOAPMHOM Pelcume 8U3YANUZUPYIOMCS 2PAHULbI HOB000PA308AHUSL, NPUNEHCAHUE KPOBEHOCHBIX
€ocy008; e — npu 66e0eHUl KOHMPACMHO20 GeUleCmed OMMEHAIOMCs 30Hbl PAMUMHOLU CIMENneHU KOHMPACMUPOBAHUS ONYXOAU, numaroujue aggepernmol
U OpeHupyruue 6eHvl (apmepualbHas U KAnuiiapHas gassl); 0, e — pe3yabmam 2UCmos02Ueck020 Uccaedo8anus MUKponpenapama (0Kpacka 2eMamok -
cunurom u 303urom, 200 (0), x100 (e)) — eauoma grade IV

Fig. 2. Examination of the brain of patient K-va: a — on magnetic resonance imaging with contrast enhancement in Tl mode, a tumor of the left temporal lobe
is visualized before surgery, inhomogeneously accumulating contrast material, with signs of perifocal edema (6); 6 — during ultrasound scanning in standard
mode, the boundaries of the neoplasm, the diligence of blood vessels are visualized; ¢ — with the introduction of a contrast agent, zones of varying degrees of
tumor contrast are noted, feeding afferents and draining veins (arterial and capillary phases); 0, e — the result of histological examination of the micropreparation
(staining with hematoxylin and eosin, <200 (d), x100 (e)) — grade 1V glioma

M032a BbIAGACHA 6HYMPUMO3206a51 KUCIO3HASL ONYX0Ab A€60U
memennolU obnacmu. Ilayuenmy @vinoaneno onepamusHoe
emeuiamenscmeo (puc. 3).

Kimnnyeckwuii npumep 4

Ilayuenm X-o06, 53 sem. Anamues 3abonesanus cocma-
8un 5 mec, 8 meueHue KOMOPbIX OMMEHAN0Ch NOSAGAEHUE U HA-
pacmaHue ceHcoMOmopHol agha3uu u npasocmopoHHe20
eemunapesa. Ilpu MPT 201061020 M032a ébisierena 6Hympu-
M03208as51 ONYX04b N80l N00HOU doau (puc. 4).

OBCYXIEHUE

ITpu ananm3e pe3yabTaTOB IPOBEIEHHOI PaOOTHI BBI-
SBJIEHBI cieaylonme ocooeHHocTy mpuMeHenust KY33B:
KOHTpAaCTUPOBaHME TTO3BOJISIET ONPEAEIIATh TPAHUIILI, MH-
TEHCUBHOCTD BACKYJISIpU3alliM ¥ oUaru AeCTPYKLIMU BHY-
Tpu 00pa3oBaHUsI C OOJbIIEH MO CPAaBHEHUIO ¢ OECKOH-

TPaCTHBIM HCCIICTOBAHNEM TOYHOCTBIO; OITyXOJIM BEICOKOM
CTEIIeHN 3710KaYeCTBEHHOCTH KOHTPACTUPYIOTCS WHTEH-
CHBHO, BU3YAJIM3UPYIOTCS MTUTAIOIINE W IITYHTUPYIOIINAE
COCYIBI KaK B TTAPSHXMME, TaK 1 10 TTeprueprun OITyXOJIH;
MpUMEHEHNEe KOHTPACTa ITO3BOJISICT MHTPAOIICPALIMIOHHO
OLICHUTH Pe3UayaIbHBINA (PparMeHT OITyXOJIU 1 €TO BaCKy-
JISIPU3AIINIO; TIMOMBI HU3KOM CTEIIeH! 3JI0KaYeCTBEHHO-
CTH BU3YAIM3UPYIOTCS ABOSIKO: C OMHOM CTOPOHBI OTMEYa-
eTcs c1aboe KOHTPaCTUPOBAHUE COJTMIHOTO KOMIIOHEHTA,
C IPYToit — 9eTKO BU3YaJIU3UPYIOTCS TPAHUIIBI OITYXOJIH.
Baxnoe mpenMyIecTBO METOIUKHA — 3TO BO3MOXK-
HOCTh BU3YJIM3aIIK KPYITHBIX MATOJIOTMYECKHIX COCYIOB
OITyXOJIM ¥ MHTAKTHBIX KOPKOBBIX M MarNCTPAJIbHBIX CO-
cymoB Mo3ra. [1pu 3ToM MPOIOKUTETLHOCTD OIepaTHB-
HOTO BMEIIATeIbCTBA YBEININBACTCS HE3HAYNTEIBHO (4—
5 muH). K orpaHNgeHISIM HCITONTb30BaHMS METOIVKI MOXKHO
OTHECTH HEOOXOAMMOCTh (hOPMUPOBAHUSI OTHOCHUTEIILHO
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Puc. 3. Hccnedosanue 20106H020 mosea nayuenma I1-e6a: a — Ha MAZHUMHO-PE3OHAHCHBIX MOMOSPAMMAX ¢ KOHmMpacmHueim ycuneruem 6 pexcume T'1 eu-
3YANU3UPYemcsi ONyXob ¢ KUCMO3HbIM U COAUOHBIM KOMROHEeHmamu pazmepamit 00 40 x 37 x 42 mm; 6 — MaeHUMHO-pe30HAHCHAs momocpamma 6 pexcume T2;
6 — YAbMPaA38yK060e UccAe008aHue 8 CMaHOAPMHOM PedcuMe biseAsiem 2emepoeeHHoe 00Pa308aHUe HeNPABGUAbHOL hOPMbL C 2UNEPIXOCHHBIMU 2PAHULAMU,
U309X02EHHOU U AHIX02EHHOL 30HAMU HA pACCMOsHUU | cM 0m Kopbl, NpU 3MOM COAUOHAS €20 Hacmb He OugdhepeHyupyemcst om mMo3208020 Geuecmed; 2 —
66edeHIe KOHMPACMHO20 8eU4eCmea NOOYEPKUBAem KPOBOMOK 8 COAUOHOI HACMU ONYXO0AU U RPUAEHCAHUE ee HUICHE20 NOAHCA K COCYOUCHbIM CIMPYKMYpPam
(apmepuanvhas ghasa); 0, e — pe3yabmam 2UCnoN02UHeCK020 UCCAe008aHUS MUKPONPenapama (0OKpacka eeMamokcuiuHom u 303urom, < 100 (a), x200 (e)) —
eanenuoenuoma Grade 11

Fig. 3. Examination of the patient»s brain P-ev: a — on magnetic resonance imaging with contrast enhancement in T1 mode, a tumor with cystic and solid
components up to 40 x 37 x 42 mm in size is visualized; 6 — magnetic resonance imaging in T2 mode; 6 — ultrasound examination in standard mode reveals
heterogeneous the formation of an irregular shape with hyperechoic boundaries, isoechoic and anechoic zones at a distance of 1 cm from the cortex, while
a solid part of it does not differentiate from the medulla; ¢ — the introduction of a contrast agent emphasizes the blood flow in the solid part of the tumor and
the adherence of its lower pole to vascular structures (arterial phase); 0, e — the result of histological examination of the micropreparation (staining with

hematoxylin and eosin, <100 (0), x200 (e)) — Grade I1 ganglioglioma

OOJIBIIIOTO TPEITAHAIIMOHHOTO OKHA (4 X 4 CM), UTO TTO03BO-
JISIET UCTIOJIb30BaTh IMHEMHBIN JaTYMK C anepTypoit 40—
50 MM. Monxenn MUHHATIOPHBIX WHTPAOTePallMOHHBIX
JIMHEMHBIX JaTYMKOB HE MOJIEP>XKUBAIOT MPOrpaMMy KOH-
TPaCTHOTO YCUJIEHUSI.

[Mpn HaTMIMK HECKOJBKUX (2 1 6oJiee) 00pa3oBaHUIA
W OIHOKPAaTHOM BBEIEHUHU YJbTPA3ByKOBOIO KOHTpAcTa
€CTh BO3MOXHOCTb OLICHUTh IIMKJT «HAKOIIJICHNST — BBIBE-
IIEHUsI» TOJBKO Y OMHOTO U3 HUX.

SAKJIFOYEHHME

B momonHeHMe K CYIIECTBYIOIIMM METOIaM HaBUTa-
i KYY3B npencrasisieTcs mepcreKTUBHOM BCIIOMOTa-
TEJIPHOM METOOMKOM B XMPYPIUU OIYXOJIei TOJOBHOTO
MoO3ra 1o ImapamerpaM 3(POeKTUBHOCTH, 0€30TIaCHOCTH

1 OTHOCHUTEILHOM IeIIeBU3HEI cciienoBanst. CoueTaHue
pPa3HBIX MOIATFHOCTEH YIIBTPA3BYKOBOTO CKaHepa IMpeao-
cTaBJiIeT MHMOPMAIIAIO O TPAaHMIIAX OITYXOJIU 1 €€ BaCKy-
JISIpU3avn. DT TaHHBIC TTO3BOJISTIOT BO BPEMSI OIIepaIin
OLICHUTH CTeTieHb 3(P(PEKTUBHON pe3eKINN U M30eKaTh
KPOBOTEUCHUSI M3 KPYITHBIX MUTAIOIINX VUTH OTBOISIIINX
cocynoB. Maioe KOJM4eCcTBO HAOMIOIeHUI B cTaThe 00-
YCIIOBJICHO TEM OOCTOSITEILCTBOM, UTO IIPUMEHEHUE YJIb-
TPa3BYKOBOTO KOHTPACTa He SIBJISICTCS PYyTUHHOM IIPOIIe-
Nypoii B HEUpOXUPYpPTUUECKOW TNpakKTUKe (Kaxmaoe
BMEIIATEILCTBO 0(POPMIISITIOCH IO TIPOTOKOJIY IIPUMEHE-
Hus off-label), a cama paboTa BBIIIOJIHEHA B KAUECTBE ITH -
JIOTHOTO McciienoBaHmsI. OOBEKTUBHBIEC €€ OTpaHUYCHUS
SIBJISTFOTCSI OCHOBaHMWEM JIUISI TallbHEHIIEeTro JeTaJbHOTO
u 0osiee 00BEMHOTO U3YYEHUSI IIPOOIEMBI.
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Puc. 4. Jlannvie maenumuo-pesonancroii momoepagpuu (MPT) 2or06H020 mo3ea nayuenma X-6a ¢ MyabmughoKaabHbiM NOPAdCEHUEM 2AYOUHHBIX OMOeN08
1601 N0OHOI 0oau: a, 6 — Ha MACHUMHO-DE30HAHCHbIX momozpammax (pexcum T1 ¢ KoHmpacmHusim ycunernuem) eUusyanu3upyromcs 2 2emepoeeHHbIX, npe-
UMYUECMBEHHO 2unepaxoeeHHbix 00paszoganus (31 x 29 x 29 um u 19 x 18 x 19 mm) ¢ uemxumu epanuyamu (npumeneHue KOHMPACMHO20 6ew,ecmed no-
36045€M OUYeHUMb cOCYOUCMbLIL PUCYHOK 8 ONYXO0AU, OMMe1aemcs e20 He0OHOPOOHOCHb 8 APMEPUANbHOU U KANUAAAPHOU (a3ax); 6 — npu UHmMpaonepayu-
OHHOM KOHmMPpOAe (16emogoe 00NNAepo8cKoe Kapmuposanue) 8biséneHo 6AU3Koe K KayO0dabHOMY HOAKCY ONYXO0AU PACHOA0JCEHUe NePUKANNE3HbIX apmepUll
U 8eH, Mo NOCAYICUAO NOBOOOM 051 NpeKpaujerus 0albHelue20 y0aieHus Onyxonu, epaHuybl ONYXoau u Gopma 10x4ca yOareHHOl Onyxoau cognacarom
¢ dannvimu nocaeonepayuontnoii MPT; e, 0 — npu konmpoavhoti MPT 201061020 M032a ¢ KOHMPACMHBIM YCUACHUEM 8 CACUMMAAbHOU U AKCUAAbHOU NPO-
eKyusax ommeuaemcs 6AuU3Koe Kk momanbHomy yoansenue onyxonu

Fig. 4. Magnetic resonance imaging (MRI) data of the brain of an X-v patient with a multifocal lesion of the deep parts of the left frontal lobe: a, 6 — magnetic
resonance imaging (T1 mode with contrast enhancement) visualizes 2 heterogeneous, mainly hyperechoic formations (31 x 29 x 29 mm and 19 x 1§ x 19 mm)
with clear boundaries (the use of a contrast agent makes it possible to assess the vascular pattern in the tumor, its heterogeneity in the arterial and capillary
phases is noted); 6 — during intraoperative control (color Doppler mapping) the location of pericallous arteries and veins close to the caudal pole of the tumor
was revealed, which served as a reason for stopping further removal of the tumor, the boundaries of the tumor and the shape of the bed of the removed tumor
coincide with the data of postoperative MRI; 2, 0 — on the control MRI of the brain with contrast enhancement in sagittal and axial projections, close to total
removal of the tumor is noted
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AOCTAaTOYHO PeAKOo, U TaKTUKA XUPYPruyYecKoro NeyeHna naumeHToB C [AaHHOW NaTtonornen oCTaeTca AUCKYCCUOHHOM.
TopaKkocKonuyeckas METOANKA UMeeT PAA NPenMyLecTB B BUAE MEHbLIEro Nepruoaa rocnutanu3alummn U MeHee BbipaxeH-
Horo 6071€BOro CMHAPOMA B 061aCTM ONEPATUBHOTO BMeLLATeNbCTBA MO CPABHEHMIO CO CTAHAAPTHOI — 3ajHUM XUPYPru-
YeCcKUM [OCTYNOM.

Llenb nccnepoBaHma — oueHKa pe3ynLTaToB BUAEOTOPAKOCKONWUYECKOTO IeYeHUs NALMEHTOB C AUCKOTEHHON rPyAHON
Mmuenonatnen.

Marepuan n metopbl. B cTatbe NpuBefeH aHann3 pesynbLTatos feveHns 21 nauueHTa, rocnutanusuposatHoro B IBY «Depe-
panbHblii LeHTp Heidpoxupyprumy» Munzgpasa Poccumn (HoBocubupck). Mo pesynstatam 06cneoBaHNUA NaLuueHTsl Obiiun
pasgeneHbl Ha 2 rpynnbl: ¢ Markumu (10 naunenToB) u occuduumuposaHHeiMi (11 nauneHTos) rpbixamu. Kaxpomy na-
LIMeHTY NpoBeAeHO TPaHCTOPaKaabHOe BUAEOIHAOCKONMYECKOe YAaNeHNe rPbiXn MEeXN03BOHKOBOrO AUCKA FPYAHOr0O
0TAena no3BoHOYHMKa. CpefiHuil cpok katamHesa coctaun 29 (0T 4 go 72) mec.

Pesynbrarbl. Ha momeHT Bbinuckn y 18 (85,7 %) nauneHToB He HabMOAANOCh YXYALWEHNS B HEBPOJOTNYECKOM CTaTyCE,
y 2 (9,5 %) oTMeYeHa NONOXMUTENbHAA AUHAMUKA B BUAE YMEHbLIEHWUA CTENEHU TMNEPTOHYCA U CTEMEHU HUXKHEro napa-
napesa,y 1 (4,75 %) — HEKOTOpPOE yXyALIEeHWe cTaTyca. YI0BNETBOPUTENILHOTO pe3ysibTaTa IeHeH!s B NO3A4HEM nocneone-
paLMOHHOM Nepuoje yAanoch fOCTUYb Y 14 (66,7 %) nauneHToB.

3aknioyeHune. TpaHCTOpaKanbHas 3HA0CKONMYECKas BUAEOACCUCTEHLMS npeacTaBnfeTca 3h(HeKTUBHBIM U JOCTaTOYHO
6e30nacHbIM METOOM XMPYPrUYECKOTO NIEYEHUSA NALMEHTOB C ANCKOTEHHON rpyRHON MUenonaTuen.
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Background. Clinically significant herniated intervertebral discs in the thoracic spine are quite rare, and the tactics of
surgical treatment of a group of patients with this pathology remains debatable. The thoracoscopic technique has a
number of advantages in the form of a shorter hospital stay and less severe pain in the surgical area compared to stand-
ard posterior surgical access.

Aim. To evaluate the results of videothoracoscopic treatment of patients with discogenic thoracic myelopathy.
Material and methods. The article analyzes the results of treatment of 21 patients hospitalized at the Federal Neuro-
surgical Center (Novosibirsk). According to the results of the examination, the patients were divided into 2 groups: with
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mild (10 patients) or ossified (11 patients) hernias. Each patient underwent video-assisted thoracoscopic microdiscec-
tomy. The median follow-up was 29 (4 to 72) months.

Results. At the time of discharge, 18 (85.7 %) patients showed no deterioration in neurological status, 2 (9.5 %) pa-
tients showed positive dynamics in the form of a decrease in the degree of hypertonicity and the degree of lower
paraparesis. A satisfactory result of treatment in the late postoperative period was achieved in 14 (66.7 %) patients.
Conclusion. Video-assisted thoracoscopic surgery is an effective and safe method of surgical treatment of patients with

discogenic thoracic myelopathy.
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BBEJIEHUWE

IpeKU TpyaHOTO MEXITO3BOHKOBOTO nucka (I'TM/I)
SIBJITIOTCS penKuM 3aboeBanueM. [lo craTucTuke, Kim-
Huyecku 3Hauumbie 'TMJI cocrasisior 1,5—4 % Bcex
TPbIX MEXITO3BOHKOBBIX IUCKOB [ 1]. Xvpypruueckue ore-
pamuu B 1edyeHur I'TM/I BKTI04aloT KaK OTKPBITHIE METO-
UKW, TaK U BUIEOACCUCTUPOBAHHYIO TOPAKOCKOITIMUECKYIO
xupypruio (video-assisted thoracoscopic surgery, VATS) [2].
Topakockonuueckasi TexHuka yganeHusi [ TM/I BriepBbie
ormcada R.J. Lewis u coaBt. B 1991 1. [3]. B manpHetimmem
B psizie pa0oT ITOKa3aHbI IPEUMYIIIECTBA 9HIOCKOITMIECKIX
METOIVK B BUIC MEHBIIIETO TIEPHUOIA TOCTIUTAIN3ALIN 1 Me-
Hee BBIpaXKeHHOTO 00JICBOTO CHHIPOMA B O0JIACTH OITepa-
THUBHOTO BMEIIATEILCTBA TI0 CPAaBHEHUIO CO CTAaHAAPTHOM
3agHel xupyprueii [4—6]. M3-3a oTHOCHTEIBHOM peIKOCTH
KiuHn4Yecky 3HaunMbIX [ TM/]I, a TakKe TSKeCTU TeUeHUST
TPyIHON MUEJIONATHH IIPU TaHHOM 3a00JIeBAaHNH TaKTHUKA
XUPYPTUIECKOTO JICUCHUS TaHHOM TPYIIIIHI TTAIIMEHTOB IIPO-
IopKaeT o0cyXkmatbes. B Halem mcciieqoBaHUM PETPO-
CITEKTMBHO OIICHEHBI Pe3yJIBTaThl XUPYPIHMUECKOTO JICUCHUS
I'TM/I y maueHTOB, UMEIOLLMX ITPOSIBJICHUS TPYIHON M-
€JIOTIaTUM 1 OTIEPHUPOBAHHEIX C MPUMEHEHUEM BUICOIHIIO-
CKOITMYECKOM TPaHCTOpPAKaJIbHOM TEXHUKH, U TIPOBEICH
aHaJIM3 BO3MOXKHBIX TIPUIMH Pa3BUTHS OCJIOKHEHMIA B paH-
HeM I10CJIeONepalliOHHOM TIepHOoe U B KaTaMHe3¢.

Ilenb MccaenoBanusa — olLieHKA Pe3yJIbTaTOB BUAEOTO-
PaKOCKOITMYECKOTO JICYCHHS TAlIMEHTOB ¢ TMCKOTEHHOM
TPYIHOM MUEJIOTIATUEM.

MATEPHAJIBI 1 METO/IbI

C 2015102021 . B PTBY «DenepanbHblil LIEHTP HEM-
poxupyprum» MunznpaBa Poccun (HoBocubupck) mpo-
BeleHa 21 BUACOACCUCTUPOBAHHASI TOPAKOCKOIIMIECKAsT
onepauus. Ipynma maumeHToB cocTtosuia U3 11 KeHIuH
u 10 Mmy>xunH, cpemHuii Bo3pact — 54,7 (ot 33 mo 79 ner)
roma. Kaxkmomy manmeHTy poBeIieH HeBPOJIOTMUECKII OC-
MOTp 3a IeHb 0 OIIePaTUBHOTO BMEIIIATE/IBCTBA, B 1-1i IEHb
TTOCJIe OTiepallii ¥ B KaTaMHe3e. 7151 TMarHOCTUKY TPhIKU
1 M3MEHEHMI B CHUHHOM MO3T€ JI0 OIIePaIlii BHITIOJTHEHBI
00cIIeTIOBaHMST: MYJIBTUCITHPATbHAS KOMITBIOTEpHASI TOMO-
rpadust (MCKT) rpynHoro otaena mo3soHouHnKa (I'OIT)
W JIETKNX, MAarHUTHO-pe30HaHCHast Tomorpadus (MPT)
u peHtreHorpadust I'OI1 B mpsMoit 1 60KOBOI MPOEKIIMSIX

¢ mpoBefeHUEM (YHKIIMOHATBHBIX MTp00. B paHHem mo-
CJIeOTIepallMIOHHOM TIEPHO/Ie BCeM ITallieHTaM ITPOBOIVIIN
MCKT u MPT I'OIl nj1g o11eHKM pe3yJIETaTOB OITepaThB-
HOTO BMeIaTeIbcTBa (puc. 1).

JV3AVH UCCIEJOBAHUS

KpurepueM BKIITOUeHUS B MCCIeTOBaHNE ObLIO HAJIH-
e (1o gaHHeIM MCKT 1 MPT) ximmHndeckn 3HaYMMOM
I'TMJI ¢ pa3BuTHeM CTE€HO3a MO3BOHOYHOI'O KaHala
¥ CIIOHIWJIOTEHHO! TPpYyIHON MUEIONATUN, KPUTEPUSIMU
WCKJIIOYEHUS] — HaJMuue 5 1 6oJiee 6AII0B 10 KPUTEPUSIM
HecTtabunbpHOCTH 1o White 1 Panjabi, ckonnoTuyeckoit
nedopMaliiy, TPaBMaTHIECKOTO MOBPEXKICHMS ITO3BOHOY -
HUKa, 3a00JIeBaHNI OpPraHOB TPYTHON KJIETKI 1 WH(PEK-
IMOHHBIX Ooste3Heit. C y4eTOM TOTO, 9TO Y OOJIBIIIEH YacTH
I'TMJ nmetoTcs TpU3HAKM KaTbUUOUKALIMU ¥ OCCUDH-
KaIlnu, a 3TO, B CBOIO 09epeIb, MOXET YCIIOKHSITH OCHOB-
HOM 3Tall ONEepaTUBHOTO BMeEIIATeIbCTBA, IMAIIMECHTHI,
o maHa6IM MCKT, 6butH pa3nesieHBl Ha 2 TPYITITBL: C MSIT-
kumu (10 marmeHToB) M occuduImpoBaHHBIMH (11 TTamm-
€HTOB) TpbikaMu. [Ipu3HaKM oCCU(MUKALINU OIIpeaesi-
JINCh KaK YBEJIMUICHNE TUIOTHOCTH I'PBIKEBOTO (DparMeHTa
1o 150—200 HU (o nanueim MCKT) [7].

XVPYPTUYECKAA TEXHHUKA

Texnuka VATS y Bcex MalMeHTOB B MCCIIENOBAHUN
OCTaBajlaCh HEM3MEHHOM U BRITIOJHSIIACH C YIETOM PEKO-
MeHOAIWi, U3JI0XXEHHBIX B M30aHNU «BrmeosHmocKomm-
YyecKasl XUPYpPTrus TIOBpeXIeHNI 1 3a00JIeBaHUI TPYITHOTO
¥ TIOSICHUYHOTO OT/EJIOB TTIO3BOHOYHMKA» (ITOM peaaKInueii
B.B. Kpsosa) [8].

Kaxmnoe onepaTuBHOE BMEIIATEIHCTBO BHITIOTHSIIOCH
B TTOJIOXEHNY TTallMeHTa Ha 60Ky. OCOOEHHOCTBIO aHeCTe-
3MOJIOTMYECKOTO ITOCOOMST TIPH TPAHCTOPAKAIBHOI XUPYP-
TUH SIBJISIETCST OgHOJierouHass nHTyb6amus. [Ipu BeIOOpe
CTOPOHBI TOPAKOCKOITMYECKOTO MOCTYyIIa HEOOXOIUMO
YIUTHIBAaTh aHATOMUYECKHE B3aMMOOTHOIICHUSI aOPTHI
¥ TI03BOHOYHMKA, a TAKKE HAIMYKE B IIPABOM ITOApEOEPhe
nedeHn. Takum o0pa3oM, i JOCTyra K Mo3BoHKaM Th2—
Th8 6e3omacHee BEIOMpATDH ITPAaBOCTOPOHHUIA, a Jy1st Th9—
Th12 — neBOCTOPOHHMIA TOIXOIHI.

ITom peHTTeHOJIOTMIECKUM KOHTPOJIEM C ITOMOIIIBIO
3JIEKTPOHHO-OIITUIECKOTO ITPeoOpa30BaTesist IPOU3BOMMIIN
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Puc. 1. Buzyaausayus epvioicu epyoHoeo mMeicno36onK08020 OUCKA HA IMane NAGHUPOBAHUS ONePayUlU U OYeHKA NOCAeONepayUOHHbIX pe3yabmamos no daH-
HbIM Memo0og ayueeoll OUaeHOCMUKU: a, 6 — MaeHUmMHO-pe3oHancHas momoepagus (MPT) epyonoeo omdeaa noseonounuxa (IOI1) u myasmucnupanvras
komnvromepras momoepagpus (MCKT) IOIl do onepayuu, demoHcmpupyroujue cpeOuHHYr KarbUyu@Uyupo8aHHyo epoiicy Meldcno360HK08020 OUCKA
Ha yposHe noseonkos Th9 — Thl0; 6, e — MPT IOIl u MCKT TI'OII nocae npogedenus eudeoaccucmupo8antoli mopaKocKkonuueckoll xupypeuu

Fig. 1. Visualization of a herniated thoracic intervertebral disc at the stage of planning before the operation and evaluation of postoperative results: a, 6 —
magnetic resonance imaging (MRI) of the thoracic spine (TS) and multislice computed tomography (MSCT) of the TS before surgery, demonstrating median

calcified herniated intervertebral disc at the level of Th9 — Th 10 vertebrae; 6, e — MRI and MSCT of the TS after VATS

pPa3MeTKy HaJl TIOPaXKEHHBIM MEXITO3BOHKOBBIM THCKOM.
IMocne sToro ycraHaBiuBaiu padbouyue MOPTHL: 1-U —
Hall YPOBHEM ITOPaKEHHOTO MEXITO3BOHKOBOTO AMCKa
(m1sg pabovero MHCTpYMEHTa), 2-i1 — KIIepeau OT IIEPBOTO
MopTa Ha PAaCCTOSIHUM OKOJIO § cM ([JIsl DHAOCKOTIA)
" 3-1 — 110 IepeTHEITOAMBIIIICYHOM JIMHUM Ha 2 MeXpeode-
pbs BIIIE (WIS acmparopa). Jlamee paccekanu Imapue-
TaJTBHYIO TJIEBPY HAa 3 CM IUCTaTbHEE MEMUATTLHOTO Kpast
TOJIOBKM pebpa IO CepennHbl Teaa MO3BOHKA, OTCTYIUB
KpaHMAJIbHO 1 KayIaJIbHO OT Kpast Irucka Ha 1 cM (puc. 2, a).
Ha crnenytomem aramne onepaiuu BHITIOTHSUIM PE3EKIUIO
rOJIOBKU pebpa 117151 OOHaXKEHUST MEXITO3BOHKOBOTO OTBEP-
CTUSI U BU3yaJIM3allMM TBEPAOW MO3roBOi 000J0YKU
(TMO) u TpBIKeBOTO BBIISTYMBAHMS (puC. 2, 6 U 8). JIst
BBIIEJICHUS Y YOAIEHUS TPHIKY MEKITTO3BOHKOBOTO AUCKA
HCTIOJIB30BAJIN TypaIbHBIM KPIOYOK M KycauKu (pHc. 2, 2).
OKOHYaHUMEM IS OCHOBHOTO 3Tara ONepaiuy CIIy>Kujio
OTCYTCTBUE B MOJI€ 3pEHUST BUANMBIX (PParMeHTOB IPHLKU
MEXITO3BOHKOBOTO JMCKa, PACIIpaBIeHUE U IyJIbCAIUs
TMO (puc. 2, 0). Crenyromniuii 3Tam onepany — IpoBe-
nenue remocrasa. [Tog KoHTposieM 3HIOCKOTA B TLIEB-
PABHYIO TIOJIOCTh YCTAaHABIIMBAJIU TPYOUYATHIN OJJHOTIPOC-
BETHBII IpeHax Ha ypoBHE 9—10-ro mexpebepnst. [Tocie
3TOTO YAASUIA TPOAKapbl, TPOBOAIIN TTOCTOWHOE YIITHU-
BaHME PaHbI ¥ PacIipaBlieHre KOJUTAOMPOBAHHOTO JIETKOTO.

CTATUCTUYECKUI AHAJIN3

CraTtucTUYecKuilt aHaJIU3 MPOBOIUIN C UCTTOIH30Ba-
HHUEM IporpaMmHoro obecrneuenust R sepcuu 4.1.0 [9].
JlaHHble TIpeacTaBiIeHbl KaK cpelHee/MenuaHa (MHTep-
KBapTWIbHBIN pa3max). Ui cpaBHEHUSI MOKa3aTeneun
JI0 ¥ TIOCJIe OTepaluy MPUMEHSJIM TBYCTOPOHHUI TecT
YunkoxkcoHa, a ISl CpaBHEHMUSI TTOKa3aTesyieil B pa3pese
tunoB [ TM/I ncnionp3oBanu AByCTOpOHHUE TecT MaHHa—
YuTtHU 1 TOYHBIA KpuTepuii @uiiepa. 3a ypoBeHb CTaTH-
cTrdecKoi 3HaunMoctu ipuaumanu p = 0,05.

JlaHHbIE B pabOTe MpeaCTaBI€Hbl B BUAE NUAarpaMMbl
THUTIA «SIIIVK C ycaMU», TIe yKa3aHbl MeIaHa, MHTEPKBap-
TUJIbHBINA pa3max, HauboJblllee/HauMeHbIllee 3HAUEHUE
BBIOOPKM, KOTOPBIE PACTIONIAarajivCh B MpeesiaXx paccTosi-
Hus 1,5 3HaYeHUSI MIHTEPKBApTUILHOTO pa3Maxa. McxonHbie
JTAHHBIE OTPAKEHBI HA AUarpaMMe ¢ HeOOTBIIUMK BO3MY-
LIEHUSIMY, BHECEHHBIMM JIJIST JIy4Ile BU3yaIn3alliu.

KPUTEPUIM OLIEHKN

JIJTs1 OLIEHKY TIPeI0TIepaliMOHHOTO COCTOSTHUS TMaliy-
€HTOB 1 Pe3yJIETaTOB XMPYPrUUECKOTO JIeUEeHUS] UCTIOJb-
30BaJi IIKAJTy OIEHKU HEBPOJOTUYECKOTO CTaTyca ma-
mueHTa Frankel grade ¢ 5 pyHKIIMOHATBHBIMU TPYTIITAMUT
(ot A 1o E) n 4-6amrpHyI0 KAy cIacTUIHOCTH Ash-
worth.
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Puc. 2. Dmanuvt npogedenus sudeoaccucmupo8antoii MopaKocKkonu4eckoil Xupypeuu: a — 6ckpvimue napuemansHol nieaput (opueHmayus 0aHa OMHOCU-
MeabHO pacnoNdICeHUs nayuenma); 6 — yoanenue 20108Ku pedpa; 6 — OUCKIKMOMUsL; 2 — YOGAeHUe ePbIICU MEHCHO360HK08020 OUCKA; O — OKOHUAMEAbHbLLL
pe3yavmam 0eKoMnpeccuu: 8 epxHell Yacmu CHUMKA HabA100aemcs pacnpasgierHblii 0ypanbHulil Meuox 6e3 npu3HaKkoe KOMIPeccuu.

Fig. 2. Stages of video-assisted thoracoscopic surgery: a — opening of the parietal pleura (orientation is given relative to the patient»s position); 6 — removal
of the head of the rib; 6 — discectomy; ¢ — removal of a herniated intervertebral disc; 0 — the final result of decompression: in the upper part of the image there

is an expanded dural sac without signs of compression.

J71s1 OLIeHKM BO3ZMOXHOCTH TIALIMEHTA CAMOCTOSITENb-
HO TIePEeBUTATHLCS MMPUMEHSITN IIKAJTy OLEHKU CTETIeHU
HapyeHHs aeecriocooHoctr Nurick (I1s1 craTucTiaecko-
TO aHaM3a UCTIOJIb30BAN OAJUTBI, COOTBETCTBYIOIIINE CTE-
reHn ro mKaie Nurick ot 0 10 5), IU1st OTIpeaeIeHIs CTeTIeHN
BBIPAKEHHOCTH KIIMHUYECKUX CUMITTOMOB MUEJIOTIATUH —
17-6annbHyo MOnUMUUIMPOBAHHYIO TIKATy SMOHCKOM
opromeanyeckoir accomumanuu (modified Japanese
Orthopedic Association Score, mJOA) u 18-6autbhyio EB-
porneiickyto muenonarndeckyi mkany (European myelo-
pathy score, EMS). O1ieHKy 1o mkajgam mpoBOAVIIA TPU-
JKIBI: 33 CYTKU JI0 OTIepalvu, ToCye onepanuu B 1-it neHb
Y TIpY BBITIMCKE TAI[MeHTA U3 cTaliMoHapa. B manpHeiem
BEJIM TMHAMUYECKOE HAOMIONEHNE 33 KIIMHUIECKUM CO-
CTOSIHMEM ITAaLIMEHTOB B Cpoku 6, 12 mec u 6osee. Cpen-
HUI Tieprof HaOMIONEHNS TIOCTIE BMEIIIaTeIbcTBA COCTa-
Bu 29 (ot 4 no 72) mec.

PE3VJIBT'ATDBI

Knuanveckas kapTuna

Y Bcex ManmMeHTOB B AOOTEPAIMOHHOM IEePUOMAE
B KJINHAYECKOW KapTUHE UMEJIUCH TTPOSIBIICHUS TPYAHOM
MUEJIONATUN, BKITIOYAIOIIUE HIKHUM Mapanapes, THIepTo-
HyC 1 rutieppedIeKCUIo HIDKHUX KOHEYHOCTEeH 1 Hapylie-

HMe (PYHKIIMY Ta30BbIX OPraHOB. BpeMst Mexmy mosiBieHu -
€M TIEpBBIX CUMIITOMOB 3a00JIeBaHUSl U YCTaHOBJIICHUEM
JUarHo3a coctaBuio B cpeaHeM 1,9 roga. Y 4 (19 %) na-
LIMEHTOB MEPBBIM MPU3HAKOM 3a00yieBaHUs ObLIa 00Jb
B TPYJHOM OTJeJIe TTO3BOHOYHMKA U JIMIIb CO BpeMEHEM
TTOSIBUJTUCH CUMIITOMBI TPYTHOM MUEJIOTIATUH; Y OCTaIBHBIX
17 (81 %) manyeHTOB NIepBOHAYATTBHO Pa3BUINCH CUMIITO-
MBI TPYIHOW MUEJIOTIaTUM B BUIIE HYDXKHETO Taparapesa.
Ha MoMeHT rocnuranv3amnuu y 60JbIIMHCTBA AIllUeHTOB
HMMeJIOCh HECKOJIbKO KIIMHUYECKUX TTPOSIBIICHUI 3a601e-
BaHus (puc. 3).

Mo wkane cnactuyHocty Ashworth y 4 (19 %) nauumen-
TOB He ObLIO U3MEHEHW I MBIILIEYHOTO TOHYCA, y 6 TIAIIMEHTOB
W3MEHEHMSI COOTBeTCTBOBaU 1 Gayty, y 9 — 2 bamnam, y 2
JIMarHOCTUPOBaH runeptoHyc (3 6amna). Jesars (42,9 %)
MAIMeHTOB COOOIIMIIN O CUMITTOMaxX HapylieHW (yHK-
LIMU Ta30BBIX opraHoB. HeBponornueckuii aeuuut mo
mkane Frankel B moorepaiilmoHHOM Tiepuroie BApbUPOBAT
or Bmo D:y2 (9,5 %) nalieHTOB OH COOTBETCTBOBAJI CTE-
menn B,y 6 (28,6 %) — Cuy 13 (61,9 %) — D. Y Bcex ma-
LIMEHTOB ObLTa ONpe/iesieHa CTeTeHb BBIPAXKeHHOCTH TPYIHOM
muesonaTi 1o mKajae mJOA: cpemHee 3HaYeHNE COCTaBH -
J10 12,3 Gasiia (maHHbIe BappbupoBaiu oT 9 1o 16), a mo gaH-
HbIM 1Kanabel EMS — 13,5 (ot 10 mo 16). Kaxaplii narmeHT
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Mwenonatusa / Mapanapes / CnactnyHocTb / HOTO / Boneson
Mpyelopaty Paraparesis Spasticity PFDs cuHapom /Pain

KnuHunueckune npossnenua ML, / Clinical manifestations of a herniated thoracic intervertebral disc

Puc. 3. Krunuueckue nposenenus epoioicu epyoHoeo mexcno3eonkogoeo ducka (I'TMJI) y nayuenmos na momenm eocnumanusayuu. Coxpaujenue: HOTO —
Hapyuternue QYHKYUU Mazossix 0peaHos

Fig. 3. Clinical manifestations of Hernia of the thoracic intervertebral disc in patients at the time of hospitalization. Abbreviation: PFDs — violation of pelvic

organ function
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Puc. 4. Pacnpedenenue nayuenmos no yposHro pacnonoicerust pbiicu epyoHo20 Mexcno3eonkoeoeo ducka (I'TMJI)

Fig. 4. Distribution of patients according to the level of a herniated thoracic intervertebral disc

JI0 BMEILIATeIbCTBA MMEJT TPYAHOCTU MPU MEPENBUKEHUU: LIMEHTOB. PacnpeaeneHue nmauneHToB 1o ypoBHio ['TMJI
cpemHee 3HaYeHMe 1o mkaiae Nurick coctaBuio 2,8 6aita.  mpeacTaBieHO Ha puc. 4.

Yame Bcero ypoBenb [ TM/I coorserctBoBas Th10 — Thll V¥ 17 maumenTtoB ' TM/I mmena cpenmHHOE pacIoio-
n Th11-Th12 Mexmno3BoHKOBBIM auckam: 10 (47,6 %) ma- XeHuWe, y 2 — JaTepaau3allio BIEBO U Y 2 — BIIPaBo.



ITo pesynbratam MCKT 1 MPT T'OIT Markas rpbixka MexX-
ITO3BOHKOBOTO ANCKa BBIsABIeHA B 10 cirydasx, occuduim-
poBaHHast — B 11.

Y 7 (38,2 %) naumeHTOB OTMEYEHBI JeTeHepATUBHBIC
IMOpakKeHMS IPYTUX OTIAECIOB ITO3BOHOYHMKA, B aHAMHE3€
y 1 (4,8 %) maimenTa panee (3a 15 et 1o HacTosIIEH
OIlepali) BHIIIOJIHEHO BMEIIATEIBCTBO 110 TTOBOAY MH-
TpaMeayJUISIpPHOI OITyXOJIY IIeTHOTO OTAeNa CIIMHHOTO
Mo3sra. [1o JaHHBIM HEBPOJIOTUYECKOTO OCMOTpaA y BCEX
MMAIIeHTOB UMEIOIINIICS HEBPOJOTMUCCKMIT Ne(PUILINT CO-
oTBeTcTBOBaJ ypoBHio I TM/I.

IMocie pazmeneHUs MAIMEHTOB Ha TPYIIITHI ¢ MSTKUMU
1 ocCU(PUIMPOBAHHBIMU I'pbIKaMy (Ta0J1. 1) BBISIBISIN
CTaTUCTUYECKM 3HAYMMYIO pa3HUILy B BO3pacTe: y MallM-
€HTOB C MSITKMMU IPhIXKaMU BO3pacT Ha MOMEHT OITepaIiiy
obu1 6ogbire (p = 0,041). Ipyrux nemorpacdpndecKux pas-
JIAYUI MEXIY IPyNnaMHy HE HalloeHO.

IToMmMO 3TOTO BEISIBIICHO, UTO Y JAHHBIX TPYIII CYIIIE-
CTBYET CTATUCTUIECCKM 3HAYMMAsI pa3HUIIA NCXOMHBIX 3Ha-
yennit mo mkaxam mJOA, EMS u Nurick (p < 0,05). Hes-
POJIOTUYECKUI CTAaTyC MAllMEHTOB ¢ MIATKUMM TPhDKaMU
W3HAYaJIbHO OBLI TSDKeJee, YeM Y MallMeHTOB C OCCU(bM-
LIMPOBAaHHBIMU TPbIXaMu (TaoI. 2).

HHTpaonepanMoHHbie TaHHbIE
Cpennee BpeMst oneparuu coctasmiio 220/205 (170;
255) mun (muamrazon 130—480 mMuH), KpoBOIOTEPST —
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506/350 (150; 900) mn (mmamazon 20—1700 mur). Tpu
TPAaHCTOPAKATIHLHOM YIAJICHUH OCCU(PUIINTPOBAHHBIX TPHIK
TPYIHOTO OT/ejIa TO3BOHOYHMKA KPOBOIIOTEPsI ObLIIA CTa-
TUCTUYECKU 3Ha4YuMO Oosbiie (p = 0,006). B 2 cayuasx
pu Kposorotepe 1700 u 1000 Ma moTpedoBaIoCch MpoBe-
IeHre TeMOTpaHChY3HM.

HenpenramepeHHasT IypOTOMMSI IIPOM30IIITA BO BPeMs
MIpOBeAcHMs 2 olepaluii, 9TO MOTPeOOBAIO TLIACTHKU
TMO u ycTaHOBKHU JTIOMOAJILHOTO IpeHaxa.

Kinanveckas kapTuna

B PAHHEM MOCJICONIEPANMOHHOM Neproie

[1pu olieHKe pPe3yibTaTOB OMepalliy BbISIBJIEHO, UYTO
PaHHMIA TIOC/IEOTIEPAlIMOHHBIN TTEPUOI TPOTEKAT TI0 OTpe-
JeJIeHHBIM 3aKOHOMEPHOCTSIM: YXyAIlleHUe HeBPOJIoTnJe-
CKOT0 CTaTyca MallMeHTOB Pa3BUJIOCH B ITEPBbIE THU TIOCTIe
omepalu, a 3aTeM, K MOMEHTY BBIITMCKU, OTMEUYaioch
BO3BpallleHHe K UCXOIHOMY COCTOSIHUIO. B mepBble mHU
MOCJIe OTIePalMK TIPOU3OIILTO He3HAYNTETbHOE CHUXKEHNE
3HaueHui 1o 13/14 (12; 15) mo mkane mJOA u 1ipu BEI-
MHCKe — BO3BpallleHUe B MPeaorepaliioHHOe COCTOSTHHUE
mo 13,3/14 (12; 15) (Tab6mx. 3, puc. 5).

AHaJIOTMYHBIE PE3yJIBTAThl Mbl TIONYYMJIV Y TIPU OLICHKE
o EMS: B paHHeM TocieonepaliioHHOM TIepHozie 0TMEYAIOCh
yxyawenue 1o 14/15 (12; 16) ¢ nocjenyrolmm BOCCTAHOBIE-
HUEeM ToKazaresieli K MOMEHTY BBIIMMCKY TTalleHTa U3 CTalH-
oHapa J10 3HaueHuit 14,2/15 (13; 16) (puc. 6, cMm. Tab. 3).

Tadmua 1. O6wue dannbie 0 nayueHmMax é epynnax ¢ MAaeKumu U OCCUGUUUPOBAHHBIMU 2PbINCAMU 2PYOHO20 MENCNO360HK08020 OUCKA

Table 1. Data on patients in groups with soft and ossified hernias of the thoracic intervertebral disc

JlaHHbIe NAEHTOB

Bo3pacr, net
Age, years

JITUTEeIbHOCTD OTiepaliii, MUH
Duration of the operation, min

KpoBomnotepsi, M
Blood loss, ml

[epenuBanue KkpoBu, a6e./%
Blood transfusion, abs./%

JIIUTEeIbHOCTD TOCIIUTAIN3ALINY, THEN
Duration of hospitalization, days

Bpems oT nmosiBIeHUsI CUMIITOMOB 10 XUPYPTUYECKOTO JICUEHUS, JIET

Time from symptom onset to surgery, years

Hanuuve nereHepaTMBHBIX TOPaXXEHWI B IPYTHX OTIEIaX TO3BOHOYHHMKA, abc./%

Presence of degenerative lesions in other parts of the spine, abs./%

[lepyon HaGmOAEHMS, JIET
Follow-up, years

TpbDKM TPYIHOTO MEKITO3BOHKOBOTO JUCKA

MATKHe OCCﬂ(bﬂHHPOBaHHble

61/59 (54; 64,8)* 49/48 (42; 57)*
203/205 (160; 242,5) 236/220 (177,5; 262,5)

242/125 (50;300)  746,/700 (350; 1000)
- 2/18

11,4/11 (8,5; 11,8) 11/10 (7,5; 13)

1,7/1,0 (1; 2) 2,1/2,0 (1,0;2,5)
3/30 5/45
1,7/1,5 (1,05 2,8) 3,1/3(2;4)

*3dech u danee 6 maba. 2—5 darnvl 3HaveHUSs MeOUAHbL/UHMEPKBAPMUABHO0 PA3MAXA (8 CKOOKAX — MUHUMAAbHOC; MAKCUMAAbHOE

3HaueHue 8blO0PKU).

*Here and further in Tables 2—35, the values of the median/interquartile range are given (in parentheses — the minimum; maximum value of the sample).
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Tabauna 2. Jannsie 0 KAUHUMECKOM COCIMOAHUU NAYUEHMOS 8 2PYNNAX C MAKUMU U OCCUPDUUUPOBAHHBIMU 2PbIXCAMU HA 000NEPAUUOHHOM YPOBHE
Table 2. Data on the clinical condition of patients in groups with soft and ossified hernias before the operation

IPbIKM rPyTHOTO MEKIO3BOHKOBOTO TCKA
MeTo/pI OLEHKH KJIHHUYECKOTO

COCTOAHMA NAITUEHTOB 3Haqu“ep
MArKue OCCI/ICl)l/Il.ll/IPOBaHHBle

Ixama mJOA, 6aybl . .
R B 12,3/12,5 (10,2; 14) 14,4/15 (13,5; 15) 0,030
IlIxama EMS, 6amibt . .
L i 13,5/13,5 (12; 15) 15,2/15 (15; 16) 0,047
IIIxana Ashworth, 6amis . .
Ashworth scale, points 1,7/2(1,2;2) 1,2/1(1;2) 0,180
I xana Nurick, 6ayibt . .
Nurick scale, points 3:4/4(2,2;4) 22/2(2,2) 0,007
Hapyienue ¢yHKIMKM Ta30BBIX OPTaHOB, €1I. 6 3 0.198

Pelvic floor dysfunction, number of patients

Cokpawenus (30eco u 6 maoa. 3—15): mJOA (modified Japanese Orthopedic Association Score) — moduguyuposannas wxanra SInonckoi
opmoneduueckoii accoyuavyuu; EMS (European myelopathy score) — Egponeiickas wikanra mueaonamuu.

Abbreviations (here and in Tables 3—5): mJOA (modified Japanese Orthopedic Association Score) — modified scale of the Japanese Orthopedic
Association; EMS (European myelopathy score) — European scale of myelopathy.

Ta6mna 3. Oyenka pe3yabmamos aevenus: 8 pazHovie nepuodvl HA0A0eHUs

Table 3. Evaluation of the results of treatment in different periods of observation

MeTo/bl OLEHKH KIMHHYECKOro ITocie onepauuu Ipu BHINMCKE U3 CTA-

COCTOSIHHSI IAIIUEHTOB Jlo onepanumn Ha 1-e cyTkn nEoHApa Ha '?CHJS:;: HOM
Ixama mJOA, 6aibl . . . .
mJOA scale, points 13,4/14 (13; 15) 13/14 (12; 15) 13,3/14 (12; 15) 12,9/13 (11; 15)
IlIxama EMS, 6amibt . . . .
EMS, points 14,4/15 (13; 16) 14/15 (12; 16) 14,2/15 (13; 16) 13,9/14 (12; 16)
IIIxana Ashworth, 6amist . . . .
Ashworth scale, points 1,4/2(1;2) 1,4/2(1;2) 1,2/1(1;2) LI
Ilkana Nurick, Ganst 2,8/2(2;4) 3,1/3(2;4) 3/2(2:4) 3,1/3(2;4)

Nurick scale, points
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Puc. 5. lunamuxa nposierenuii muesonamuu y NAyUeHmMo8 no MooupuuyuposarHoi wkane SAnouckoit opmoneduueckoii accoyuayuu (mJOA). Ilepuoo na-
onroderus: 0 — do onepayuu; 1 — Ha I-e cymku nocae onepayuu; 2 — npu 8bINUCKe U3 CIMAYUOHAPA; 3 — HA KOHMPOAbHOM OCMOMpe

Fig. 5. Dynamics of myelopathy manifestations in patients according to the modified scale of the Japanese Orthopedic Association (mJOA). Observation periods:
0 — before surgery; 1 — on the I day after the operation; 2 — upon discharge from the hospital; 3 — at the control examination



OcioXKHeHus1 B paHHEM MOCJIe0NePAOHHOM Tepuoie

Y 7 (33,3 %) naLMeHTOB B paHHEM MOC/IEONePaLOH-
HOM IIEPUOJe BOZHUKIN ocnoxHeHus. Y 2 (9,5 %) nauu-
€HTOB pa3BWICS TMAPOTOpaKc, v 1 (4,8 %) — HampsiKeH-
HbIIi mHeBMoTopake, ¥ 3 (14,2 %) — octpas uHdpeKLus
HIDKHUX MOYeBbIBoAsIuX mmyTeit, y 1 (4,8 %) — TpomM003
BEH HIXKHUX KOHEYHOCTEIA.

ITocneonepanmoHHOE yXyAIIEHWE HEBPOJIOTUYECKOTO
craryca nipousonuio y 1 (4,8 %) nanueHTa ¢ occuuim-
pPOBaHHOM CpeaUHHON rpbikeil Ha ypoBHe Th10—Thll
MEXTI03BOHKOBOTO AucKa. JloomnepalliOHHBIM HEBPOJIO-
rMYECKUii CTaTyC MaleHTa COOTBETCTBOBAJI CPEIHEN CTe-
reHu TsekecTH (13 6amutoB mo mJOA u 15 6amtos mo EMS).
HHTpaonepallMiOHHO KPOBOIIOTEPSI Y JAHHOIO IMaLKeHTa
coctaBuna 1000 M1, 1 Bo BpeMsl omepaiiiy Mpoun3oIia
HelpeIHaMepeHHasl AypOTOMUSI, KOTopasl oTpeboBaia
YCTAaHOBKU JIIOMOaJIbHOIO IpeHaxa. B mepBble CyTKu Mo-
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cje omepauuu y 00JbHOTO HabJ104aI0Ch HapacTaHUe
HIDKHETO TTapanapesa 10 2 6awioB (8 6amroB mo mJOA
u 11 6auioB mo EMS). Ha KOHTpOIBHBIX OCMOTpPax OTMeE-
YyeHa IMOJIOXUTEIbHAs JMHAMUKA, OMHAKO K HACTOSILIEMY
BpeMeHHM (CPOK KaTtamHe3a — 12 Mec) HeBpOJIOrMYeCKUit
Je(ULIUT He BOCCTAHOBUJICS [0 MCXOIHOIO CTaTryca M CO-
ctaBu1 9 6amioB 1o mJOA u 12 6asutoB mo EMS.

Ha momenT Beimucku y 18 (85,7 %) mauyeHTOB He Ha-
0J110a10Ch YXYILIEHUS B HEBPOJOIMYECKOM CTaTyce
10 CPAaBHEHMUIO C IpeaornepaluoHHbiM, ay 2 (9,5 %) na-
LIMEHTOB ObLIa OTMeYeHA MOJIOKUTEIbHAS AMHAMUKA B BU-
Ji¢ YMEHbIIIEHUsI CTENIEHU TUIIEPTOHYCA U CTEIIeHN HUX-
Hero naparnape3a. CoCTosIHME BCeX MALIMEHTOB HA MOMEHT
BBIITUCKU CYLLIECTBEHHO HE U3MEHUIOCH U COOTBETCTBOBA-
J0 no mkane Frankel crenenu By 2 (9,6 %) nanueHTOB,
creriein C —y 5 (23,8 %) u ctenenu D — y 14 (66,6 %)
(puc. 7).
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Puc. 6. Junamuxa nposenrenuii muesonamuu y nayuenmos no Esponeiickoii muesonamuueckoi wkane (EMS). Ilepuood nabawodenus: 0 — do onepayuu;
1 — Ha I-e cymku nocae onepayuu; 2 — npu ebinucKe u3 cmayuoHapa; 3 — Ha KOHMPOALHOM OCMOMpe

Fig. 6. Dynamics of myelopathy manifestations in patients according to the European Myelopathic Scale (EMS). Follow-up period: 0 — before surgery; 1 —
on the I day after the operation; 2 — upon discharge from the hospital; 3 — at the control examination

Ta6anua 4. Junamuka nokazameneii He8POAOUHECKO20 CMAMYCA 8 2PYNNe NAUUCHMOB C MASKUMU SPbINCAMU 2PYOHO20 MENCNO380HK08020 OUCKA

Table 4. Dynamics of neurological status indicators in a group of patients with soft hernias of the thoracic intervertebral disc

MeToapl OIEHKH KJIMHUYECKOr0 COCTOSTHUS

NalnUeHTOB I[O onepanuu

IIxana mJOA, 6aibl
mJOA scale, points

IlIxana EMS, 6amibl
EMS, points

IlIxana Ashworth, 6ayabr

Ashworth scale, points 197/2 (1,25 2)
Ilxana Nurick, 6aibl )
Nurick scale, points 3,4/4(2,2;4)
Hapy1iienue dbyHKIMY Ta30BBIX OPraHOB, €. 6

Pelvic floor dysfunction, number of patients

12,3/12,5 (10,2; 14) 12,2/12 (10,2; 14)

13,5/13,5 (12; 15)

IIpn BomuCcKe
U3 CTalOHapa

IToce onepanun

Ha 1-e cyTkH Ha konTtposabsHoM

ocMoTpe

12,4/12,5 (10,2;

148) 12,1/13 (10,2; 13)

13,4/13,5 (12; 15)

13,5/13,5 (12; 15) 13’2/1{‘25 1z

1,7/2(1,2;2) 1,4/1,5(1; 2) 1,1/1(1; 1,8)
3,4/4(2,2;4) 3,4/4(2,2;4) 3,5/4(3;4)
6 6 5
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Kimangyeckas KapTuHA B O3IHEM

nocJieonepanuoHHOM Nepuoie

[Ipu o6cenoBaHNY MALIMEHTOB B KAaTaMHE3¢ OTMEUe-
HO CTAaTUCTUYCCKM 3HAUYMMOE YIYUIIIEHNE X COCTOSTHMS
B BUJIE CHIDKCHMSI CTETICHN CITACTUYHOCTHA B KOHEYHOCTSIX
o mkaie Ashworth (p < 0,05): Ipx UCXOTHBIX TTOKa3aTe-
msx 1,4/2 (1; 2) 3a iepuon HaOIIOACHUS ITAITUEHTHI JOCTH-
rmm 1/1 (0; 1) (puc. 8).

I1pu mocnegHeM HOCTYITHOM HaOJIIOAEHUH 0011Iee 3HAa-
yenue mo mJOA cHuzunocs 1o 12,9/13 (11; 15) (em. puc. 5),
o EMS — o 13,9/14 (12; 16). ¥ 7 (33,3 %) nanueHTOB
HaOJII0IaIOCh TIOCTEIICHHOE CHIDKEHUE ITOKa3aTesei 1o
mJOA u EMS B no3mHeM TTocJieonepalimioHHOM TIEPUOJE,
Yy 5 ManuMeHTOB — OTHOCHUTEILHO YMEPEHHOE CHIDKECHUE
rmokasatesneit (y 3 maureHToB Ha 1 6ay1 1y 2 TallMeHTOB
Ha 2 6aJi;la COOTBETCTBEHHO). Y 2 TTAlIMeHTOB HAOII0IaI0Ch
BBIpaXXeHHOE CHIDKeHMe TTokasaresieii mo mJOA u EMS

Ha 4 6aj1a 1o CpaBHEHMIO C JOOMEPAIIMOHHBIM YPOBHEM
(Tabm. 3-5).

ITo pe3ynbraraMm olleHKHM (DYHKIIMOHAJIBHOTO CTaTyca
no mkaje Nurick He HabII0IaI0Ch 3HAYMMOTO M3MEHEHUS
ToKasarejieif B MO3THEM IOCICONePAIIMOHHOM TIEPUOIEe
(cM. tabi. 3—5 u puc. 9).

AHaIM3 moKasai yXyOIIeHNe KIMHUIECKUX PEe3yITb-
TaTOB y MAIIMEHTOB, KOTOPEIE UMEIH COITYTCTBYIOIIYIO
MaToJIOTHIO TT03BOHOUYHMKA (puc. 10). CTOUT MogyepK-
HYTb, YTO II0 JaHHBIM HEBPOJOTHMYECKOTO OCMOTpa
IIO OTlepalli BEAYIIYIO POJIb B PA3BUTHUU KIMHUIECKOMN
KapTuHbl urpaja umeHHo 'TMJI, a He conyTCTByOIIee
3a00JiIeBaHUE.

B mrosmrem niepuone HabmoneHua y 10 (47,6 %) manm-
€HTOB HEBPOJIOTUIECKUIA CTATYC OCTAJICSI Ha JOOIICPAIIMOH-
HOM ypoBHe, ay 4 (19,1 %) — Habmoanach MOJIOXUTEIb-
Hasg TUHAMMKa. TakuM o0pa3oM, yIOBICTBOPUTEIHLHOTO
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Puc. 7. Jlunamuka nesponoeuueckoeo cmamyca y nauuenmos no wiane Frankel. Ilepuoo nadaiodenus: 0 — do onepayuu; 1 — na I-e cymixu nocae onepayuu;

2— npu evlnuckKe us cmayuonapa, 3 —Ha KOHMPOAbHOM OCMompe

Fig. 7. Dynamics of neurological status in patients according to the Frankel scale. Follow-up period: 0 — before surgery; 1 — on the I* day after the operation;

2 — upon discharge from the hospital; 3 — at the control examination
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Puc. 8. Junamuka nokaszameneii cnacmuynocmu y nayuenmog no wkane Ashworth. Ilepuod nabawodenus: 0 — do onepayuu; 1 — Ha I-e cymku nocae one-

pauuu; 2— npu evlnucke U3 cmayuoHapa; 3—Ha KOHMPOAbHOM OCMOompe

Fig. 8. Dynamics of spasticity indicators in patients according fo the Ashworth scale. Follow-up period: 0 — before surgery; 1 — on the I* day after the operation;

2 — upon discharge from the hospital; 3 — at the control examination
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2 Msrkas rpbixa / Soft Hernia OccuuuympoaHHas rpbixka / Ossified Hernia
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Puc. 9. Junamura napywenuii nepedsuxcenus y nayuenmog no wixane Nurick. [lepuod nabaiodenus: 0 — do onepayuu; 1 — na I-e cymiu nocae onepayuu,

2 — npu blnUCKe U3 cMAayuorapa; 3 — Ha KOHMPOALHOM OCMOmpe

Fig. 9. Dynamics of movement disorders in patients according to the Nurick scale. Follow-up period: 0 — before surgery; 1 — on the I* day after the operation;

2 — upon discharge from the hospital; 3 — at the control examination

Taﬁmma 5. ﬂuﬂamulca nokasameneii Heepo/iocu4ecKo2o cmamyca 6 epynne nauueHmoe ¢ OCCHQ{)MMMPOSGHHMMH epolicamu epy()Hoeo MeHCNO360HK08020 OUCKA

Table 5. Dynamics of neurological status indicators in a group of patients with ossified herniated thoracic intervertebral disc

MerToapl OlleHKH KJIMHHYECKOTO COCTOSTHHUS

NAUEHTOB Jlo onepanun

IIxama mJOA, 6aibl
mJOA scale, points

IlIxana EMS, 6amibl
EMS, points

14,4/15 (13,5; 15)

15,2/15 (15; 16)

IIIxana Ashworth, 6abl

Ashworth scale, points 1,2/1(1;2)
IlIxana Nurick, 6aibl .
Nurick scale, points 2,2/2(2;2)
Hapymenue gyHKIMM Ta30BbIX OPTaHOB, €1I. 3

Pelvic floor dysfunction, number of patients

pe3yJbraTa OMepaTUBHOIO JIEYEHUs YAAIOCh TOCTUYb
y 14 (66,7 %) maumeHTOB (CM. Tab. 3—5).

OBCYXIEHHUE

PazButue rpyaHoit muenomnatuu npu I'TM]I sBisieTcs
IMOKa3aHNEM K XUPYPTUIECKOMY BMeIIaTeIbCTBy. Ommca-
HO HECKOJIbKO XUPYPTUYECKMX METONOB AEKOMIIPECCUU
TPYAHOTO OTaesa ciMHHOro Moara. IlepBbsiM 1 Haubosee
LIMPOKO MCMOJIb3YEMbIM ITOCTYIIOM SIBJISIETCSI KJIacCUue-
CKMI 3aHUM OOCTYII, BKJIIOYAIOIINKA JaMUH3KTOMMUIO
1 MUKPOXUPYPIUIECKYIO TUCKIKTOMMUIO [10]. [TocKONBbKY
TP 3TOM JOCTYIIE BEICOK PHMCK MOBpexXIeHus kak TMO,
TaK U CIIMHHOTO MO3ra, 3agHsiss xupyprust npu 'TM]]
HE CUMTAeTCS «30JIOTBIM» CTAaHIAPTOM XHPYPIrUIECKOTO
snedeHusi. [loMMMoO 3TOro, CyIIECTBYET JlaTepaibHbIA 10-
CTyM, TIPEACTABISIIONIAI COO0I PETPOIIEBPAIbHYIO KOC-
TOTpaHCBepCcIKTOMMIO [11]. DTOT mocTyrr obecrieunBaeT

IToce onepanun
Ha 1-e cyTkn

IIpu BoImuUCKe

e ———y Ha koHTpoIbHOM

ocMoTpe

13,8/14 (13,5:15)  14,1/15(13,5;15)  13,5/14 (12; 15)

14,5/15 (14; 16)  14,9/15 (14,5; 16)  14,5/15 (12,5; 16)

1,2/1(1; 2) 1/1 (15 1) 0,8/1 (0; 1)
2,9/2 (2; 4) 2,5/2 (2;2,5) 2,8/2 (2; 4)
3 3 4

OOJIBIIINIA TI0 CPABHEHUIO C 3adHEN XUpypruei o063op, oa-
HaKO B CBSI3M C €TO TPABMAaTUYHOCTHIO B HACTOSIIIIEE BPEMST
OH He HCIOJb3yeTCsA. B cTaThe MBI yaenmim BHUMaHUE
MmeTtony VATS kak HanboJiee 4acTo MpMMEHSIEMOMY B Ha-
e KIIMHWKE JIJIST BRITIOJTHEHUS TUCKAIKTOMUH Y TallieH-
toB ¢ [ TM/I. CTOUT y4ecThb, 4TO Ha BEIOOP XUPYPrudecKo-
ro MOAXOIa BIMSET KaK PacCIIOJIOKeHUE TPBIKM IHMCKa
(TIeHTpaBHOE WIN JIaTepaIbHOe), IIPEATIoIaraeMbIil XapaK-
Tep TPhDKK (ocCHMPUIIMpOBaHHAS WM MSTKas ), TaK U TSI-
JKECTb KIMHUYECKIX CUMIITOMOB M TOJICPAaHTHOCTh Mall-
€HTa B OTHOIIICHWHU OTICPaTUBHOTO BMeIIaTebcTra [10].
OCHOBHOI1 TIpeIMET HAIIIeTO CCIICIOBAHMIS — TPyIHAS
MueIonaTus. Y BceX HaIlIMX MAllMeHTOB OBUTH IIPOSIBIIC-
Hus1 TpyaHoi Muesonatuu, y 17 (81 %) 6ObHbBIX JaHHBIE
CHMIITOMBI CTaJIM TIEPBBIM IIPOSBICHUEM 3a00JICBaHUS.
B Hammewm nccnenoBaHNM HanboJIee YaCThIM HEBPOJIOTHYC-
CKHMM CHMIITOMOM OBUT HIDKHUI Tapariapes, HapyIIeHHSs
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Wkana, 6annbl / Scale, points

Ashworth Ashworth EMS EMS
-s/p +s/p -s/p +s/p
1,00 1
0,75 1
0,50 1
0,25 1 E’
0- E’E
Frankel Frankel mJOA mJOA
-s/p +s/p -s/p +s/p
1,00 1
0,75 1
0,50 1
I 0,25 1 KnuHnyeckoe coctosHue: /
ug Clinical condition:
§ 0
= Nurick Nurick VASic VASic D HeT yxyaweHus /
.% no worsening
-s/p +s/p -s/p +s/p
1,001 yxyfweHue /
0,75 4 worsening
0,50 1
0,25 1
0 = - = = : -
VASs VASs 10 20 30 10 20 30
MNepwviog HabntogeHun / Observation period
-s/p +s/p
1,00 1
0,75 7
0,50 1
0,25 1
0 - E = - - -
10 20 30 10 20 30

Mepwvog HabnogeHus / Observation period

Puc. 10. Junamura nokazameneii ucciedyemuix wKan y NAUUeHmo8, pa3oeieHHbiX Ha 2PYRnbL ¢ CORYMCmayrueli CNUHAAbHOU hamoaoeuell u be3 Hee: S/p —
CHUHAAbHAS NAMOA02USL HA OpY2OM YpogHe; «—/+» — omcymcemeue/Haauuue. Tlepuodst Habawdenus: 10 — Ha 1-e cymku nocae onepayuu no CpagHeHUr
¢ doonepayuorHsim nepuodom; 20 — npu vinucke u3 cmayuornapa; 30 — Ha KoHmpoavHom ocmompe). VASic — euszyanvhas ananoeosas wikaia 6oau 'y na-
yuenmog @ mexcpebepwe; VASs — eusyanvhas ananoeosas wkana 604U y RAYUEHMOS 8 ChUHe

Fig. 10. Dynamics of indicators of the studied scales in patients divided into groups with and without concomitant spinal pathology: s/p — spinal pathology at
a different level; “—/+“— absence/presence. Observation periods: 10— on the Ist day after the operation compared with the preoperative period; 20 — at discharge

(YHKIMIT Ta30BBIX OPraHOB BCTPETWIINCH ¥ 42,9 % maum-
eHToB. B nccinenoBannu U. Quint u coasrt. y 60 % naim-
€HTOB OTMEYEH HeBposiornyeckuii aeuumrt, y 37 % — mo-
TOPHBIN Je(PUIIUT, KOTOPHIN AeboTupoBan 3a 1,5 roga
no orepauuu [5]. B Hamiem ucclienoBaHUM BpeMsl OT MO-
SIBJICHHST CUMITTOMOB JIO XUPYPTHYECKOTO JICICHUSI COCTa-
Buio 1,9 roga.

CTOUT OTMETUTD, YTO KIMHUIECKAsT CUMIITOMATHKA
I'TM/I 6e3 Xupypruueckoro Je4eHu s Yallie BCero mporpec-
CHBHO yCYTYOJISIETCSI M B pe3yibTaTe KOMIIPECCHMOHHO-
HIIEMAYECKOTO BO3IACHCTBHUS TPHIKEBOTO BBIIISTIMBAHMS

from the hospital; 30 — at the follow-up examination. VASic — visual analog scale of pain in patients in the intercostal space; VASs — visual analog scale
Jfor back pain

Ha CIMHHOM MO3T pa3BUBaCTCsI MUeIOoNaThsA. B ncciemno-
Banuu U. Quint 1 coaBT. y 89 % maiimeHTOB UMEJIOCh Ha-
pacTaHHe HEBPOJIOTMYCCKOTO Ae(UIIMTa B TMHAMHUKE
Ha KOHTPOJIBHBIX OCMOTpax [5].

B pesynbrare anam3a nctouHuKoB jmteparypbl A.E. Cu-
MOHOBHY HE BBISIBIJI HEOCTIOPUMBIX TTPEUMYIIECTB KaKO-
ro-a100 U3 Xupyprudyeckux MeronoB st ynanenuss [ TM/I.
Y 1100010 U3 OCTYIOB, ITO JAHHBIM Pa3HBIX aBTOPOB, MME-
FOTCS CXOXKME PE3YIBTaThl KIIMHUYECKMX UCXOI0B [12].

B cBs131 ¢ HaTMYMEeM COTTOCTAaBUMBIX PE3Y/IBTaTOB IIPU
KaxaoMm Buge xupyprun I'TMJI Bce Ooibliiee pa3BUTHE



MTOJTy4YaloT SHIOCKONMYEeCKMe TeXHUKHU. K mmpenmyIecTBaM
VATS A.A. TpuHb U COaBT. OTHOCIT MaJIyl0 TpaBMaTH4-
HOCTB JOCTYTIa, MEHBIIWI PUCK Pa3BUTHUS ITOCICOIIePALIM-
OHHOTO 00JIEBOTO CMHAPOMA 1 OCIIOXKHEHHI IT0 CPaBHEHUIO
C OTKPBITBIMU BMEIIATEILCTBAMH, a TAKXKe COKpaIleHUe
nepuona rocnutaauszauun [13]. besycinoBHo, Ha (oHe
WMEIOIINXCS TTPEUMYIIECTB JaHHAS METOIWKA 00amaeT
U SIBHBIMUM HenocTtatkamu. [1o MHeHunto A.A. IpuHs U co-
aBT., K OCHOBHBIM OTPHIIATeIFHBIM cBolicTBaM VATS mpu-
YUCIISIIOT CIOXHOCTh ymmBaHus TMO mpu ee pa3phiBe,
PUICK HEKOHTPOJHUPYEMOTO KPOBOTEUCHMSI, BRLICOKYIO CTO-
WMOCTb 9HJOCKOIMUYECKOTO 000PYI0BAHUSI U OTCYTCTBUE
OUHOKYJIIPHOTO ToJis 0603penus [13]. [Tpu ncroas3oBa-
HUU TIePEeIHNX TOCTYIIOB, K KOTOPBIM OTHOCUTCS M BUZC-
00TOPAKOCKOIMMYECKasT TUCKIKTOMMS, BBICOKA BEPOSIT-
HOCTh Pa3BUTHS CEPhE3HBIX JISTOUHBIX OCIOXHEHMI [12].
B HamreM mccienoBaHUM 9acTOTa KIIMHUYECKN 3HAYNMBIX
OCJIOXKHEHMI CO CTOPOHBI IbIXaTeIbHOM CUCTEMBI COCTa-
Buia 14,3 %, 4TO COMOCTABUMO C Pe3yJbTaTaMMu APYTUX
uccaegoBaHUM.

B 1991 &. R.J. Lewis BriepBbI¢ BEITIOJTHIII BUICOTOPA-
KOCKONMYECKYIO TUCKIKTOMMIO, a B 1993 1. J.J. Regan
U COaBT. cOOOIIMIN 00 3(PPEKTUBHOCTUA JAHHOTO METO/a
B MICCIEAOBAHUM, BKITIOUMBIIEM 29 ciayyaes [14].

S. Ayhan u coaBT. coobmunn o pe3yabratax VATS
B TpyIIne 13 27 MaIleHTOB C IMIPOSBICHUSMU TPYIHON MH-
eJIOMAaTHH: YIYIIIeHHUS 10 KJIaCCU(PUKALINHI YPOBHS U CTE-
IIeHU TSKECTU TPAaBMBbI CIIMHHOTO MO3ra AMepHKAaHCKOM
accolualnny TpaBM ITO3BOHOYHMKA (American Spinal
Injury Association, ASIA) ormeueHbl y 44,4 % MalKeHTOB,
y 7,4 % GONbHBIX COCTOSIHUE YXY/IILLIMIOCH, ay 48 % He u3-
MeHusoch. CTOUT OTMETUTD, 4TO Y 11 13 13 manmeHToB 0e3
VIIYUIIEHMS YKe B TIpeIOITepalliOHHOM ITepHUoae NMeIach
creneHb E o ximaccudukannm ASIA. Kpome Toro, B 1aH-
HOI1 paboTe aBTOPHI OTMETIIIN KIIMHAYECKOE YIydIlIeHUE
no wkajge Nurick — Ha noonepalilMOHHOM ypOBHE Talu-
€HTBI UMeIH 2,5 Gasia, a mociie orepanuu — 10 1,4 [6].

B Hammem mccirieqoBaHNY MCITOIb30BaH OOJIBIION Ha-
0Op OIICHOYHBIX IIIKAJI, KOTOPHIE TTO3BOIMIN IIPOIEMOH-
CTPUPOBATh CTAOWMJIM3AIUIO YUIM YIIYJIICHUE COCTOSIHMS
B paHHEM ITOCJIEOTIEPALIMOHHOM Ttepuoze y 85,7 % nauu-
eHTOoB. [lomydyeHHBIE pe3yIbTaThl MO3BOJISTIOT TOBOPUTH
0 TOM, UTO TpaHcTOpakaabHoe yaaneHue ['TM] siBisieTcst
3(hGEeKTUBHBIM METOIOM JICYCHUS TAIIMEHTOB C JAaHHBIM
3a00JIeBaHUEM.

PesynbraThl MccieqoBaHUA, KacarolIMXcsl JaHHOM
IIpO0JIEMBI, TIO3BOJISIIOT IIPEATIONOXIT, YTO KITMHIYECKAsT
KapTUHA, O0YCIIOBIIEHHAS JaXKe [TUTSIbHON KOMITPECCH-
el CIIMHHOTO MO3Ta TphIKell MEeXITO3BOHKOBOIO IHMCKa
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Ha TPYIHOM YPOBHE, MOXET UMETh ITOJIOXUTEIBHYIO TH-
HaMUKY B OTIaJIeHHOM Iepuoae nocie xupypruu I'TMJI.
CormacHo pa6ote U. Quint 1 coaBT., KIMHUYECKUE pe-
3yJIBTATHI, TTOJIYIeHHBIC Yepe3 TOI, KaXyTCsl OKOHYATEThb-
HBIMH, W TI0 UCTEUCHUH 3TOTO BPEMEHU BO3MOXKHOCTH
BOCCTAaHOBJICHUSI HEPBHBIX (DYHKIIWI TOCTUTAET CBOETO
npenena [5].

Maoe BpeMs TOCHUTAIM3aUM W HEBBIpaXKeHHAS
00JIb B MECTE OIIepPaTUBHOTO BMEIIATEIFCTBA B COUCTAHNI
C XOPOIINM KIMHINIECKUM 3P (PEKTOM CO3TaI0T BHICOKYIO
CyOBEKTUBHYIO YIOBJIETBOPEHHOCTDb MAIIUEHTOB MOCTE
TpaHCTOpaKaJIbHOI TUCKAKTOMIH. N. Anand 1 COaBT. T10-
ayanin 83,8 % XOpOIMX OT3bIBOB OT MALMEHTOB 3a 2 roja
HabmoaeHs B mocieonepauronHoM nepuoze [2]. U. Quint
M COaBT. COOOLIAIOT 0 78 % malueHTOB, YIOBIETBOPEHHbIX
PE3YJIETaTOM BMEIIATEIBCTB [5], IIpy 3TOM BCe TTAIIMEHTHI
VIMEJIN XOPOIINe U OTIIMIHBIC KITMHUISCKIE MCXOIBI.

BakHBIM acnieKTOM ITpM BBIOOpE BUIA BMEIIIATEIbCTBA
SIBJIICTCST 9aCTOTA OCJIIOKHEHU IMPH TPAaHCTOpPaKaIbHOM
npoctyte. [To manabiM U. Quint 1 coaBT., YaCTOTa OCIOXK-
HeHuii cocTaBwia 15,6 % u Oblia cxoXa C 4acTOTOi
ocnoxHeHui mpu xupypruu ' TM]I, nmpoBeaeHHOM U3 3a]1-
Hero goctyna [5]. B cBoux nyonukanusax N. Anand u co-
aBT. [2] u R.J. Oskouian 1 coaBT. [4] onucain MOXOXYI0
YaCTOTY OCJIOXKHEHUI BUIEOTOPAKOCKOMMUYECKOU MU-
KPOIUCKIKTOMUU — 21 1 24 % COOTBETCTBEHHO.

B nHameit my6mKaIiny 9acToTa BCeX OCI0XKHEHMIA CO-
craBuia 33,3 %, 4TO HECKOJIBKO BbILIE, YEM B aHAJIOT MY -
HbIX paboTax, ogHako Juiib B 1 (4,8 %) ciaydae ocinoxHe-
HHE TIPUBEJIO K 3HAYUTEIbHOMY YXYAIICHUIO COCTOSTHMS
MareHTa.

C y4eToM HaIIeTO OITBITa U pe3yIbTaToOB, YKa3aHHBIX
B IIyOJIMKAIMSX IT0 JaHHOM TTpo0JieMe, TpaHCTOpPaKaJIbHOe
ynanenne I'TMJI npencrtaBnsieTcss HaM 3DPEKTUBHBIM
1 6e30IacCHBIM METOIOM JICUCHUSI, KOTOPBIi ITO3BOJISIET
YCTPaHUTh CTEHO3 TTIO3BOHOYHOT'O KaHAJIa ¥ CTA0MIN3UPO-
BaTh KJIMHNYIECKOE COCTOSTHUE TTAIIUCHTOB.

SAK/ITFOYEHHME

ITo HallIMM JaHHBIM, Y MALIMEHTOB C TPbXKaMU Ha TPY/I-
HOM YPOBHE MTO3BOHOYHMKA, COMPOBOXAAIOIIMMUCS pa3-
BUTHEM TPyAHOI MUeIOTIaTu, HAOIIOAATUCh CTA0WIU3ALIS
WJIM YMEHbIIIEHUE KIMHUYECKUX MPOSIBJIEHU I TTOpakeHUsI
CIIMHHOIO MO3ra Mocjie TPaHCTOPAKAJIbHOTO JIEYEHUS
B 85,7 % ciny4aeB. B cBsi31 ¢ 3TUM IepeaHUI TpaHCTOpA-
KaJIbHBIN 9HI0CKOMMYEeCKU noctyr s yaanenus I'TM]
peacTaBisieTcss 3MOEeKTUBHBIM M JOCTATOYHO Oe30Iac-
HbIM METOJIOM XHMPYPTrUUYE€CKOTO JEYEHUsI CITIOHAUIOTeH-
HOM I'pyIHOW MUAEIONATUM.
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BBepeHue. Pe3kuit pocT pacxof0B Ha leYeHne NaLMeHToB C N03BOHOYHO-cnMHanbHoi Tpasmoii (MCT) cBsizaH ¢ npuHATOMN
B HacTosLiee BPEMA aKTUBHOW XMPYPrUYeCKOM TaKTUKON, @ TaKKe C UCMONb30BaHMEM HOBBIX TEXHONOTUI, Gonee foporo-
CTOALMX UMMIAHTOB U PACXOAHBIX MATEPUaNoB. [lo HacToALero BpeMeHN He pa3paboTaH CTaHAAPTU3MPOBAHHbI METOA
pacyeta 3aTpar Ha leqeHune NaLWeHTOB, YTO MOXET B NePCMeKTUBE NPUBECTU K HEBEPHOI OLieHKe 3KOHOMUYeCcKol It dek-
TUBHOCTM TOM AW MHON CTPATErUmn NeyeHus.

Llenb uccnepoBaHmA — npoaHannu3npoBaTb Ce6eCTOMMOCTb NPOLECCOB AUArHOCTUKM U neveHus naumeHTos ¢ NCT rpya-
HOTO W/UNK NOACHUYHOTO OTAENOB NO3BOHOYHMKA Ha Ba3e MHOrONPOGUILHOTO CKOPOMOMOLLHOIO CTalMoHapa.
Matepuanbl u meToabl. Viccnegosanue nposoguan B 2018-2021 rr. Ha 6a3e KNMHWUKKM HEOTNOKHON HedpOXMpYpruu
I6Y3 «HayuHo-uccnegoBatenbCckuit UHCTUTYT ckopoit nomolwm um. H.B. CknucdocoBckoro [lenaptameHTa 34paBooxpaHe-
HUA T. MOCKBbI», ANs Yero copmmpoBany pabouyyio rpynny 13 Bpayei HeilpoxMpypruyeckoro otaeneHus. boina cocras-
JIeHa MOfeNb Nle4eBHO-ANArHOCTUYECKOTO NPOLLECCa C OTPAXKEHWNEM BCEX er0 PECYPCHbIX XapaKTEPUCTHK, B KOTOPYHO BOLIAN
1) pa3paboTka MOAMGDULMPOBAHHOI ONeporpamMmbl ne4ebHO-ANArHOCTUYECKOTO NpoLecca, 2) TpaHchopMaums onepo-
rpamMMbl B TEXHONOTMYECKYIO KapTy, 3) CpaBHeHWe NosyYeHHbIX XapakTepUCTMK NpoLecca [UarHoOCTUKN U NeveHUs naum-
eHToB ¢ [1CT ¢ cooTBETCTBYOWUMN HaKTUYECKUMN AAHHBIMU U KOPPEKLUSA ONeporpamMmbl.

Pesynbratbl. Oneporpamma Bkatovana 136 waros npotecca 0T MOMeHTa nocTynnexns nayuenta c NCT B npuemHoe oTae-
NIeHWe 10 MOMEHTa ero BbIMUCKW (XMPYPruyeckoe BMelaTenbCTBO ABAAETCA 77-M WArom), a TakKe oTpaxana B3auMoaei-
CTBME 38 y4aCTHUKOB NPOLLECCa M YYNUTbIBANA MHOrO06Pa3ne BO3MOXKHbIX METOAOB U TAKTUK JIEYEHUS C Y4ETOM YCPEAHEH-
HOI1 YacTOTbl MX NpUMeHeHWs. Ha ocHoBe pa3paboTaHHOW MoAenu npolecca NoAroTOB/EHa TEXHOJOrMYecKas KapTa,
KOTOpas KOHCONMAMPOBana CBOfHblE KONNYECTBEHHbIe MapaMeTpbl N0 BCEM K/IOYEBbIM PECYpPCHLIM XapaKTepucTuKam
npouecca. Beioapbl. bonbHUYHbIE 3aTpaThl (HOPMaTMBHAA ce6eCTOMMOCTb) Ha NeYeHWe nalueHTa ¢ U301MPOBAHHON
ocnoxHeHHoit NMCT Ha ypoBHe rpyaHOro 1/Wau NOACHUYHOTO OTAENO0B NO3BOHOYHMKA B CMELMaIM3UPOBAHHOM CTaLMOHa-
pe pasHsioTca 600 652,41 py6., YTO NPEBLIWAET pa3Mep BbINAAT MO CYLWECTBYOWNUM Tapudam B 1,7-2,7 pasa. B obweit
CyMMe 3aTpat pacxofbl Ha XMpypruyeckoe BMellaTeNbcTBo cocTaBnaioT 48,7 %.

KnioueBble cnoBa: ce6ecToMMoCTb NeyeHus, 0CN0XKHEHHas TpaBMa rpyaHoro U noACHMYHOro OTAEeN 0B NO3BOHOYHUKA,
TEXHOJIOrn4yecKasa Kapta, oneporpamma, nopafnoK oKasaHua MeAULMHCKOM MoMoLLK, pacxoAbl Ha ne4yeHue.

Insa uutnpoBanus: KopaoHckuii A.10., Mepmutos A.H0., ®omerko H.C. u gp. OueHka ce6ecToMMOCTM leYeHUs NaLUeHTOB
C OC/I0XKHEHHOM TPaBMOiA FPYAHOIO M NOACHUYHOIO OTAENOB NO3BOHOYHMKA B YCI0BUAX MHOrONPOMUILHOTO CTaLMoHapa.
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Introduction. The dramatic increase in the cost of treating patients with spinal cord injury is associated with the
currently accepted active surgical tactics, as well as the use of new technologies, more expensive implants. Currently,
a standardized method for calculating the costs of treating patients has not been developed, which may in the future
lead to an incorrect assessment of the economic effectiveness of a particular treatment strategy.

Aim. To assess the cost of diagnosis and treatment of patients with spinal injury of the thoracic and/or lumbar spine
in a multidisciplinary emergency hospital. Materials and methods. The study was carried out in the Clinic of Emergency
Neurosurgery of the N.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow Healthcare Department
during 2018-2021. A working group was formed from the doctors of the neurosurgical department. Further, a model of
the therapeutic and diagnostic process was compiled with a reflection of all its characteristics: 1) compilation of a modified
operogram, 2) transformation of the operogram into a technological map, 3) comparison of the obtained characteristics
of the process of diagnosis and treatment of patients with spinal injury with actual data, correction.

Results. The operogram included 136 steps of the process from the moment of admission of a patient with spinal inju-
ry to the emergency department to the moment of discharge (surgery is the 77 step), and also reflected the interactions
of 38 participants in the process and took into account the variety of possible methods and tactics of treatment, taking
into account the average frequency of their use. Based on the developed process model, a technological map was pre-
pared, which combined quantitative parameters for all key resource characteristics of the process.

Conclusions. Hospital costs for the treatment of a patient with isolated complicated spinal injury at the level of the
thoracic and lumbar spine in a specialized hospital amount to 600,652.41 rubles. Out of the total amount of expenses,
surgical intervention costs amount to 48.7 %.

Keywords: cost of treatment, injury of the thoracic and lumbar spine, technological map, operogram, law on medical
care, treatment costs.

For citation: Kordonsky A.Yu., Perminov A.Yu., Fomenko N.S. et al. Determination of the cost of treatment of patients
with complicated trauma of the thoracic and lumbar spine in a multidisciplinary hospital. Neyrokhirurgiya = Russian
Journal of Neurosurgery 2023;25(2):41-59. (In Russ.). DOI: 10.17650/1683-3295-2023-25-2-41-59

BBEJIEHUWE

TpaBma Mo3BOHOYHMKA M CITMHHOTO MO3ra (M03BOHOY-
Ho-crimHabHast TpaBMa, [1CT) — omHa U3 OCHOBHBIX TTPH-
YHH 3200J1€BAEMOCTU M CMEPTHOCTU BO BCEM MUPE — YaCTO
BO3HUKAET Y MOJIOJBIX PA00OTOCTTIOCOOHBIX Troneii [1]. Cytie-
CTBEHHBIC (PMHAHCOBBIC 3aTPaThl Ha JICYCHNE MAIlCHTOB
¢ [1CT noBpIIa0T MHTEPEC K aHAIM3Y SKOHOMUUIECKOM 3(h-
(EKTUBHOCTY Pa3IMYHbIX CTpATETWiA JIeUeHUsI B HaIIpaBje-
HUU TIOBBILIEHMS KAYeCTBa JICUEHUS TIPYU OJHOBPEMEHHOMN
ONTHMMM3ALIMY 3aTpaT Ha OKa3aHWe MEAULIMHCKON MOMOILU
[2]. Pe3kuii poct pacxonoB Ha jiedeHue manueHToB ¢ [TICT
CBSI3aH C IIPUHSTOM B HACTOSII1IEE BPEMST aKTUBHOM XUPYpIru-
YECKOM TaKTUKOM, a TAKXKe C UCITOJIb30BAHUEM HOBBIX TEX-
HOJIOTHWA: CrielMalIbHbIe XMPYPTrUyeCKKe CTOJIbI, armnaparhbl
WHTPAOIIEPAIIMOHHOM KoMITbIoTepHOI ToMorpaduu (KT)
U peHTreHorpacumn, poOOTOTEXHUKA, a TAKXKe 00Jiee T0poro-
CTOSIIIINX UMITIAHTOB M PACXOIHBIX MaTepHajoB [3].

B TeueHue nocneaHero AeCATUIETHS B IEHTPE BHUMA-
HUS OBLUTH MCCIIEA0BAHMST SKOHOMMIECKOM 3 PEeKTUBHO-
CTU B XMPYpPruu MO3BOHOYHMKA, XOTSl U KacaluCh OHU
[JITABHBIM 00Pa30M XUPYPIUU AETEHEPATUBHBIX MOPAXEHU I
[2]. Do HacTOsIIIIero BpeMeH! He pa3paboTaH CTaHIAPTH -
3MPOBAHHBIM METO pacyeTa 3aTpaT Ha JeYeHUe MalueH-
TOB, UTO B [MEPCHEKTUBE MOXET CTaTh MPUYMHOU HEBEPHOI
OLICHK! 3KOHOMMYECKOM 3 (HEKTUBHOCTY TOM WIJIM MHOM
cTpateruu jieueHus [4].

Cpenu 3atpat, KoTopble Tpedytores s aederus [1CT,
MOKHO BBIICINTH 2 BUAA:

1) OOTLHUYHEIEC 3aTpaThl, CBSI3aHHBIC C OKa3aHUEM CTa-

LIMOHAPHOM UJIM aMOyJ1aTOPHOI MEIULIMHCKOM ITOMO-

1M, BKJTIOYAsl XMPYpPruyeckoe BMEAaTebCTBO;

2) ob1iecTBeHHBIE (COLMAIbHBIE) 3aTPaThl, BO3HUKAIO-
e W3-3a YTPATHI JOXOIA B CBSI3W C HEBBITIOJIHEHUEM
MaIMeHTOM MPOGheCCUOHATBHBIX 00SI3aHHOCTE WIIN
CHIDKCHHMEM €T0 IIPOM3BOAUTEIBHOCTH BCIICICTBHE
WHBAIMIHOCTH. K HUM TakxKe OTHOCAT COIMAIbHBIE
BBITUIATHI ITO MHBAJIMIHOCTH, 3aTpaThl HA MEIMKAMEH-
THI ¥ peaOMINTAlIMIOHHBIC MEPOIIPUSITHS, OTUIATY TIEP-
COHaJIa, YXaXKMBAOIIETO 32 MHBAJIUIOM.

VY4YeT colManbHBIX 3aTpaT MOXKET B 3HAUUTEILHOM Me-
pe IpUOIM3UTH K TOHNMAHUIO UCTUHHON CTOMMOCTH JIe-
yenus nanyeHToB ¢ [1CT, omHaKo pacyeT 3Toro moKas3arelis
CJIOKEH U TIOJIyIeHHBIE PE3YIbTaThl MOTYT OBITh OYEHbB
BapuabenbHbIiMU. Tak, H. Krueger u coaBT. [5] mokazanu,
YTO COIIMAJIPHBIC 3aTPaThl HA OTHOIO YeJI0BEKa C OCIOXK-
HenHoit [1CT xone6mroTcst ot 1,5 mutH (TIpu mapamnapese)
10 3,0 mutH (ipu Tetparuterun) nomt. CLIA. TToatomy 60mb-
IIMHCTBO MCCJIeAOBaTeIe 3aHMMAETCSl PacueTOM JIMIIh
OOJILHMYHBIX 3aTpaT, IOJIydasi IIph 3TOM CYIIIECTBEHHO
OoJsiee y3KUit qramma3oH 3HadyeHnit. Hampumep, B uccieno-
Bannu B.P. Vaikuntam 1 coasr. [6] MmennaHa GOJBHUYHBIX
3aTpar Ha ManyeHTa cocTaBmia 45473 aBCTpauiiCKIX TOJIT.
(MeXXKBapTWIBbHBIN nuamna3oH: 15535—94 612 nost.), B uc-
cneposanuu C.H. Merritt u coaBr. — 142366 noyut. CLLA [7];
MIpPU 3TOM CPEIHUE 3aTPaThl TOJIBKO Ha XUPYpPTAYECKOe
BMeEIIATEIbCTBO HAXOIMINCh B Tipeaenax ot 3550 [8] mo
5330 gosr. CILA [9].

B manHOM HCCIeqoBaHMU aBTOpaMM OCYIIECTBICH
aHaJM3 OOJBHMYHBIX 3aTpaT Ha TUAarHOCTUKY U JICUCHUE
naumenTos ¢ [1CT.

Ieab uccnenoBanusa — olleHKAa ce0ECTOMMOCTH ITHa-
rHocTUKHM 1 JiedyeHus nmamueHTta ¢ [ICT rpymHOTo u/vmu


https://pubmed.ncbi.nlm.nih.gov/?term=Krueger+H&cauthor_id=23735450
https://pubmed.ncbi.nlm.nih.gov/?term=Merritt+CH&cauthor_id=33869674

MTOSICHIYHOT'O OTIIEJIOB ITO3BOHOYHMKA Ha 0a3¢ MHOTOITPO-
GUIBHOTO CTAIIMOHApPA.

MATEPHAJIBI 1 METO/IbI

HccnemoBanue nposommm B 2018—2021 . Ha 6a3e K-
HUKU HeoT1oxkHOoM Helipoxupypruu ['bY3 «Hayuno-umccie-
JTIOBaTEeJIbCKUIA MHCTUTYT CKopoii oMoty M. H.B. Cxomm-
¢ocoBckoro [denapraMeHTa 304paBooxXxpaHeHus I. MOCKBbI»
(HHUMU CIT um. H.B. Cximdocopckoro JI3M), mis gero
ObLTa chopMUpOBaHa paboyas rpyIina U3 Bpauell HeHpo-
xupypruyeckoro otaeaeHuss HUHN. I1pu npoBeneHuu mc-
CJIeIOBaHMS NCITOIb30BaH aBTOPCKUI OpraHM3allMOHHO-
METOOUYECKUI MOIX0I K OIMUCAHUIO U HOPMHUPOBAHUIO
JledeOHO-TMarHocTnyecknux mnpoueccos [10, 11]. B kave-
CTBE METOIMYECKOM OCHOBBI ITOIXO0AA IIPUMEHSIJIACh pa3-
paboTaHHasT aBTOpaMU METOAMKA MOICIMPOBAHUS TIPO-
IIECCOB B BHJEC MOAM(PUIIMPOBAHHON OMEpPOTrPaMMBI,
YVUUTHIBAIOIIEH CITEIMMUKY AeSITeIBHOCTA MEIUITMHCKOTO
YUpEXKICHNS W TO3BOJISIONICH MaKCMMAaJIBHO TTOAPOOHO
OITMCATh JIOTHKY JICUeOHO-IMaTHOCTUIECKOTO IIpoliecca
(JIAIT) m ero pecypcHBIe XapakKTepucTUKN. OpraHu3amnm-
OHHas cxeMa Toaxona (puc. 1) peacTaBisieT coboit mo-
CJIeI0BaTEILHOCTD IIarOB, TTO3BOJISTIONINX CO3IaTh KOPPEKT-
Hoe onrcanue JIJIIT ¢ BBICOKOI CTENeHbIO AeTaIM3alun,
YTO SIBJIIETCSI BAXKHEHIITNM (haKTOPOM IS KOPPEKTHOTO
pacdeTa ce0eCTOMMOCTH JIeYeOHO-TUAarHOCTUIECKOTO TIPO-
mecca [10].

Ha nepBom 3Tane 6bl1a cocTaB/ieHa MOAUPULIMPOBAH-
Has oneporpamma JIJIIT [10]. Ba3oBbIMU XapaKTepUCTH-
KaM¥ MOJIEJIN TTAlINeHTa OB TIPUHSTHL:

* BO3pacTHas KaTeTOPHs — B3POCIIBIC;
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* BUI MEAVIIMHCKOM ITOMOIIM — CIIeIINATN3NPOBaHHASI;

*+ (hopMa OKazaHUSI METUIIMHCKOM ITOMOIIN — SKCTPEH-
Hasl, HCOTJIOXKHAsI;

* KOIbI TMArHO30B 10 MeXXIyHapoaHOM KilacCrbUKaIIAN
oomesneit (MKbB-10): S12 — S24, S32 — S34 (TpaBma
Ha YpPOBHE TPYTHOTO W/WIW IOSICHUIHOTO OTIEIOB
T03BOHOYHUKA);

* BBITIOJTHEHHE XMPYPIHIECKOTO BMEIIATEIhCTBA — B CPOK
He mo3gHee 3 CYyT ¢ MOMEHTA IIOJIyYCHUsI TPAaBMBI,

* HOpPMaTHBHAS IJIUTEILHOCTD JICUeOHO-TMAarHOCTIIC -
CKOro mpoiiecca — 16 KoiKo-IHel;

* JIeYCHHE TTALIMEHTOB — 3a CYET CPEICTB (heaepaTbHOIO
61o0mKeTa Wi (poHIa 00s13aTeTBHOTO MEIUITMHCKOTO
crpaxoBanus (OMC).

IIpu pazpaboTke Momesn Ipoliecca He YIUTHIBATNCH
JMaHHBIE TTAIIMEHTOB C TSLKEI0i COYeTaHHOM MIM KOMOM-
HUPOBAaHHOI TPaBMOI, pa3BUTHEM OCJIOXKHECHU JTI000TO
poma, a TakXe C TSKEJIOM KOMOPOMITHOCTBIO, TPEOYIOIIei
YIIyOJIEHHOTO J000CIeIOBaHMSI, KOHCYIBTAIIN CTOPOH-
HUX CIICHMAINCTOB ¥ Ha3HAYCHUS JOITOJTHUTEIBHBIX JIe-
KapCTBEHHBIX TIPEIIapaToB.

st onpeneneHus Tpyao3aTpar Ha OCYIIECTBIEHNE
nevicrBuii JIJIT1 ucronb3oBaiuch Takue MHCTPYMEHTHI,
KaK KapTUPOBaHUE M XPOHOMETpPaX; Ul OLIECHKU TPYHIO-
3aTpaT y4yacTBYIOLIMX B JIEUEHUM CMEXHBIX CHELAaIn-
CTOB — JJAOOPAHTOB M MEANIIMHCKNX CECTEP, Bpadueii-mm-
arHOCTOB, Bpadeii-KOHCYJIBTAaHTOB M Ip. — IOCJEIHUE
MPUBJIEKAINCH JJIST COCTABJIEHUS OreporpaMMel [12].

Ha Bropom 3Tame ormeporpaMmy TpaHC(hOPMHUPOBAIIA
B TEXHOJIOTUIECKYIO KapTy, CONCPKAIIYIO PECYPCHBIC Xa-
pakTepucTuKHU nporecca. CocTtaBleHHAsT MaKCUMaJIbHO

PaspaboTka 1 cornacoBaHvie mogeneit neyebHo-AnarHocThIecknx npoueccos / Development and agreement of models of treatment and diagnostic process)

=l

Pa3spaboTka oneporpammbl MNpoBepaeHne sKkcnepTM3bl
neye6HoO-ANArHOCTUYECKOrO oneporpamMmbl Ha IPOGUIIbHON
npoLecca BpayoM-aHaJIMTUKOM /  Masiol rpynne v ee KOppeKTrpoBKa /

Development of an operogram

i of treatment and diagnostic process small group and it"s adjustment

(DopmMUpoBaHMe CBOAHO TabnnLbl PecypCHbIX XapaKTeprCTUK ledebHo-AnarHocTnyeckoro npouecca / Creation of a summary table
of resource characteristics of treatment and diagnostic process

KoppekTuposka cBOAHOMN Tabnuupbl
1 oneporpammbl (Mpy Heo6xo-
aumoctn) / Adjusment of the Summary
Table and operogram (if necessary)

MpoBepeHne skcnepT3bl
cBOAHOM Tabnuubl / Expertise
of the Summary Table

=

iﬁ -Jﬁ
MpoBepaeHue cornacoBaHna

MOAENV C pyKoBoaUTeENem
npodunbHoro otaeneHns /

MpoBegeHne cornacoBaHus Moaenu
C KOHCYNBTUPYIOLWUMUN OTAENEHUAMN
1 UArHOCTUYECKMU ClyK6amu /

Expertise of the program on a profile  Agreement of the model with consulting Model agreement with the head

and diagnostic departments of the profile department

-

PazpaboTka cBOAHON Tabnmubl
pecypcHbIX XapaKTepucTuk /
Creation of the Summary Table
of resource characteristics

MpoBepeHWe cpaBHUTENBHOTO
aHanm3a (c pakTuyeckumm
naHHbIMK) / Comparative
analysis / with actual data

Puc. 1. Cxema opearusauuu paﬁombt NO ONUCAHUIO U HOPMUPOBAHUIO Ne1eOHO-0UaAZHOCMU1ecKUX npoueccoe

Fig. 1. The scheme of the organization of work on the description and standartisation of treatment and diagnostic processes
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IMOAPOOHO OIepoTrpaMmMa cTajia OCHOBOI ISt (opMHpPO-
BaHMs TAOJUILbI CBOJHBIX PECYPCHBIX XapaKTePUCTUK
(TexHonormaeckoit Kaptel JIIIT), yauTeiBarorieii Bce He-
00XOIMMEIE peCyPCHI (TPYH03aTPaThl, PACXOMHBIC MAaTePH-
aJIbl, MEIUKAMEHTBI, MHCTPYMEHTApUiA M1 000pyIOBaHUE,
IMOMEIIEeHNsI) B 0O0OCHOBAHHOM COCTaBe M KOJUUYECTBE
[10]. Ha ocHOBe cocTaBiIeHHOM TAKMM 00pa30M TEXHOJIO-
TMYECKOM KapThl C Y9ETOM IIEH Ha MCITOJIb3yeMbIe B paMKax
JIATT pecypchl MpOM3BOANUTCS pacdeT IMMOJTHOM HOPMATHB-
HOIi ce0eCTOMMOCTH JIEYeOHO-TUAaTHOCTUYECKOTO MTPOLIeC-
ca Mo CTaHZAPTHBIM TPYIIIaM 3aTpar (oIriaTa Tpyaa yda-
crBytouiero B JIZII1 mepcoHana, 3arpathl HA MEAUKAMEHTHI
W pacXomHBbIe MaTepUaJIbl, aMOPTU3AIIMSI 000PYIOBaHYS,
HaKJIaTHBIC PACXOIBI U 1Ip.).

KitoueBbIM (pakTOpoM 3(PPEeKTUBHOCTH TIpUMEHSIe-
MOT0 OPTaHU3aIMOHHO-METOIMYECKOTO TTOIX0a SIBIISICT-
¢sI TO, 9TO OIIepOrpaMMBI M TeXHOoIormdecKue KapTel JIJITT
pa3pabaThIBAlOTCSI paboUeii TPYIIION M3 COCTaBa MEIU-
LIMTHCKOTO TIepCOHAajIa, Hanboyiee KOMIIETEHTHOTO B OITH-
CBIBa€MOM TIpoliecce MMAaTHOCTHKY U JICUCHMST TalleHTa
10 HO30JIOTUHU. DTO B TOM YHCJIE TIO3BOJISICT MAKCUMAJTBEHO
OIepaTUBHO U ¢ MUHUMAJbHBIMA OPTaHU3aIIMOHHBIMU
MMOTePSIMU BHEIPUTD PE3YIBTAThl TAKOTO MOACIMPOBAHMS
B PCATBbHYIO ACSITEIbHOCTh MEIUITMHCKOTO YIPEXKICHMS.

Ha TpeTbeM 3Tane NpoBOAMJIOCH CPABHEHUE TTOJTYyYEH-
HBIX TAKMM 00pa30M XapaKTePUCTUK IIpoliecca THarHo-
ctuku U jJedeHus nmanueHToB ¢ IICT ¢ dakrmyeckumu
JIaHHBIMM, B TOM 4mcJie coaepxaiumuxcs B EnuHoit Mmenu-
UHCKON MH(GOPMAITMOHHO-aHAIUTUISCKON CHCTEME
(EMUAC). Kaxnplif cirydail CyIIIeCTBEHHBIX PaCcXOXKIIe-
HUI, BBISIBJICHHBIH 11O pe3y/IbTaTaM IPOBEICHHOTO COMIO-
CTaBJICHUS, OBUI TIpOaHAM3UPOBAH WICHAMH pPabodeii
rpyniiel. B xome Takoro aHanamsa paccMaTpUBaJIuCh HAKM-
OoJtee BepOSITHBIC TIPUYWHEI BEISTBIICHHOTO PAaCXOXICHMS
1 TIPUHUMAJIOCH PEIlIcHNEe O HEOOXOOUMOCTH KOPPEKTH-
POBKM HOPMATHUBHOTO 3HAYCHMS Ha OCHOBE (haKTUIECKIX
JMAHHBIX.

TakuM oOpa3zom, MpoOBeAECHHYIO pabOTy MOXHO CUM-
TaThb PETPOCIEKTUBHBIM KOTOPTHBIM HCCEeIOBAHUEM
¢ ypoBHeM goKa3zareiabHocTh C.

PE3VJIBTATBI 1 OBCYXKIEHWE

CocrapiieHHasI y9aCTHUKAMM pabodeii TpyIITbl U TIPH-
[JIAIIEHHBIMY KOHCYJIFTAHTAMM OIleporpaMMa BKITIOUaja
136 11aroB mpoiecca OT MOMEHTA IMOCTYIUIEHMS MallMeHTa
¢ I[ICT B npuemHoe otneneHust MHCTUTYTa 10 MOMEHTA
BBIIIMCKY (XUPYPTUIECKOE BMEIIATEIBCTBO SIBIISICTCS
77-M 11aTOM), a TAKXE OTpakajia B3anMoaeicTBre 38 ydacT-
HUKOB IIpoIiecca U YYUThIBaJIa MHOT000pa3re BO3MOXKHBIX
METOIOB U TAKTHK JICUYCHUS, TIPUMEHSIEMbIX B KIMHUKE
HEOTJIOXHON HEMPOXUPYPTUH C YICTOM YCPETHEHHOM Ya-
CTOTBI X TIpuMeHeHus (Tabir. 1). OCHOBHBIMU ITPUHIIA-
ITaMU JUTSI COCTaBJICHUS MOIM(HUITMPOBAHHO OITeporpam-
MBI OBUTM MaKCHMajibHasl IIOJTHOTA W IEeTalbHOCTH
OIMCaHUS BCEX AEHCTBUIA Ipoliecca U yIeT BCeX yIaCTHH -
KOB TIpoliecca (He TOIbKO Bpaueil Ie9eOHOTO OTACICHNS,

HO ¥ TMAarHOCTUYECKUX CIIYKO, OTOEICHUIT BOCCTAHOBH -
TEJILHOTO JICUCHUsI, CPETHET0 MEIUITMHCKOTO TIepCOoHaa,
npuHuMatomux ydactue B JIJIIT). B omeporpamme otpa-
JKEHBI TPYH03aTPATHl KaXKIOTO YYaCTHUKA HA BHITTOJIHEHIE
IEWCTBUI Mpoliecca, NCITOIb3yeMble MEIMKAMEHTHI 1 pac-
XOIHBIE MaTePHAJIbI C YYETOM UX KOJIMYECTBA, 000PyI0Ba-
HUE ¥ TIOMEIIEeHUS IUISI HUX C YIeTOM BPEMEHH MCITOIB30-
BaHMSI.

Hanpuwmep, aeiictBue no 1-my mary npouecca («IIpo-
BECTH IIEPBUIHBINA OCMOTp TALIMEHTA B OTACICHUN» ) BbI-
MOJTHSIET Bpad-HeHpoxupypr (3-¢ mo cueTy IelCTBYIOIIee
JIMIIO COIIAaCHO OIeporpamMme), 3aTpadynBasi IIpU 3TOM
B cpenHeM 20 MUH C 9aCTOTOM M KPaTHOCTHIO 1, TIOCKOJIb-
Ky MePBUYHBIN OCMOTP HEOOXOIMMO BBITIOJTHUTH OTHO-
KpaTHO. Jlairee cTpenKoii 0003HaUYeH Mepexo K IeHCTBUIO
(«Ha3HauuTh KOHCEPBATUBHOE JICUCHHE» ), KOTOPOE TAKXKE
BBITIOJTHSIET JIeUalnnit Bpad 3a 5 MmuH. Crenyoiee aeicT-
BHe («BBITTOTHUTS HA3HAYCHMS 110 JIEKAPCTBEHHOM Tepa-
MMMW») TIpeaHa3HaYeHO HEITOCPEACTBEHHO UIST TIOCTOBOM
M TIPOLIEAYPHOI MEIUIIMHCKHX CECTEP, ITOITOMY CTpesKa-
mu obo3HaueH nepexon JIJIIT k Hum. HezaBucumo ot pa-
OOTHI cecTep JeUalInii Bpad Ha3zHavyaeT HEOOXOTUMBIC
WHCTPYMEHTaJIbHbIE METOIBI MCCIEeIOBAaHUS, ITOITOMY
3-s1 cTpesKa yKa3bIBaeT MapajijieIbHOE AeCTBHE JIeJalle-
ro Bpaya K Ipolieccy mom Ne 4.,

Ha ocHoBe pa3paboTaHHOI MoIeu Ipoliecca «/JIma-
THOCTHKA W JICYCHHE TTallMeHTa C TTO3BOHOYHO-CITUHAb-
HOW TpaBMOI1» paboyeli rpyIoi MOArOTOBIEHA TEXHOJIO-
rudeckast KapTa mporecca mo hopMary, yCTaHOBJICHHOMY
npuKazoM Munznpasa Poccun ot 13 okTsiopst 2017 . Ne 804H
«O06 yTBepKIeHUN HOMEHKIIATYPBhI MEAUILIMHCKIX YCIIyT»
u TaprdHBIM coraleHreM Ha OTUIaTy METUITMHCKOM TT0-
MOIIIM, OKa3bIBaeMOM 1Mo TeppuUTOpHaIbLHOM IIporpaMMe
00513aTeIPHOTO METUITMHCKOTO CTpaxoBaHMsI Topoaa Mo-
ckBbl Ha 2022 1. [13]. B Heit KoHCOMMAMpPOBaHbI CBOIHBIE
KOJIMYECTBEHHBIE TTapaMETPHI IT0 BCEM KITFOUEBBIM pecypc-
HbIM xapaktepuctukam JIJII1. TexHomornueckass kapra
COCTOMT M3 2 YacTeli: yueTa 3aTpaT MEIUIIMHCKOTO TIepCco-
Hasa (TabJ1. 2) 1 yJeTa UCITOIb30BaHUS M3ISINI MeIUIIMH-
CKOTo Ha3HaueHus (Tabi. 3).

B pamkax mcciaemoBaHMsSI pabodeil TPYIIION Takke
pa3paboTaHbl TEXHOJOTUYECKHE KapThl IT0 BUIAM XHPYP-
TMYECKMX BMEIIATENhCTB (YIaIeHNE TPAaBMATUUECKOM TPhIKI
MEXII0O3BOHKOBOTO IMCKa, BEPTEOPOIUIACTHKA, KOPITOP-
SKTOMMSI C SHAOMPOTE3NPOBAHNEM, TPAHCIICAUKYIISIpHAST
duKcamys TO3BOHOYHMKA, TeKOMIIPECCUBHAS JIAMUHIK-
TOMMUS C TPAaHCIIEAUKYJISIPHON (prKcarmumeii), mpuMeHsie-
MBIX TTpu iedeHun manyeHToB ¢ [TCT. B uroroBoit Mmogenu
OTpaXXeHbI KITIOYEeBbIC PECYPCHBIC XapaKTePUCTUKH (TPYy-
J03aTpaThl, HCOOXOMUMBIC [UIST OCYIIECTBICHUS KaXKIOTO
IEWCTBUS; YMCII0 MEIMKAMEHTOB M PACXOMHBIX MaTepHra-
JIOB TI0 KaXIOMY IEMCTBUIO Mpoliecca; BpeMsl MCITOb-
30BaHUSA 000pyIOBaHUSA U MHCTPYMEHTAPHSI, a TAKKE T10-
MEILEHNI, B KOTOPBIX MPOBOISTCS COOTBETCTBYIOLIME
MmaHunyiasuun). [TogobHast Monesib OTpaXkaeT BHYTPEH-
HUI CTaHOAPT «MAeAJIbHOro» (HOPMAaTUBHOIO) IIpoliecca



IWUATHOCTUKM U JICUCHUS TAIIMEeHTa B YCIOBUSAX CYIIE-
CTBYIOIIINX B CTallMOHAape BPEMEHHBIX U PECYPCHBIX
OrpaHWYECHUI, YTO B UTOTE TTO3BOJISIET IIPOBECTU OLIEHKY
HOPMAaTHUBHOM Ce0eCTOMMOCTHU TaKoro Iipoiecca. s
IIPOBEPKHU afeKBATHOCTH ITPOM3BEICHHBIX paboueii rpym-
IO MpenBapUTEIbHBIX OIICHOK YacTOT Ha3HAYCHMS Jia-
0OpaTOPHBIX U MHCTPYMEHTAIBHBIX UCCCTOBAHUIM TIPO-
BEIIEHO MX COITOCTaBJIcHME ¢ (PaKTMICCKUMU JTaHHBIMU
n3 EMUAC no mauyeHTaM, COOTBETCTBYIOIIVM BhIOpaH-
HOW MOZEJH.

Pa3paboranHsbie ujieHaMu pabodeil Ipynmbl ornepo-
TpaMMBbI ¥ TEXHOJIOTHYECKIE KapThl IIPOILIA MHOTOYPOB-
HEBYIO 9KCIIEPTU3Y BHYTPEHHETO MEANIIMHCKOTO COOOIIe-
ctBa MHCTHTYTA, B YaCTHOCTH, OBIIM COTJIACOBAHBI:

* C BpayaM¥ IMPpOPUIBHOTO OTIEICHMSI, HE BXOASIINMU

B COCTaB pabOYeli TPYIIIIHL;

* 3aBENYIOIIMMHU W HAYYHBIMU PYKOBOIMTEIISIMU IIPO-

(UITBHBIX OTIEJICHNIA;

* 3aBEIYIOIIMMM CMEXHBIX OTHCICHUIN W PYKOBOIUTE-

JISIMY IMAarHOCTUYECKUX CTy>K0, yyacTBytoiux B JIJIIT;

* TIPEeICTaBUTEIISIMM CITY>KOBI TJIABHOTO Bpaya.

Ha ocnoBe konmuectBeHHbIX ntapamerpon JIJIII, orpa-
>KEHHBIX B TEXHOJIOTMUYECKMX KapTax U OoIleporpamme, Ipo-
M3BEICH pacueT ITOTHOM HOPMATHUBHOM ce0eCTOMMOCTH ITPO-
1ecca IMarHOCTUKY M JICYCHUS MAleHTa ¢ OCJIOKHEHHOM
IICT Ha TpyoHOM 1/WJIM TTIOSICHIYHOM YPOBHE, BKITIOYAI0-
et B ce0st (POH OIIaTHI TPyIa MEAUIIMHCKOTO TIEPCOHAA,
3aTpaThl HA MEMUKAMEHTBI M PACXOIHBIC MaTepHAJIbI, 3aTpa-
THI Ha TIMTAHUE, TEXHUIECKOE OOCTYKMBaHIE 000pyIOBa-
HUSI, aMOPTHU3AIINIO, a TAKXKEe KOCBEHHBIC 3aTPATHI.

B pamkax maHHOTO MCCIeTOBaHMS aBTOPHI OIpeie-
JIMI HopMatuBHYI0 cedbectormocts JIITT mst HUN CIT
M. H.B. Ckiudocosckoro JI3M: cpenHue 00JbHUYHBIE
3aTpathl Ha JedeHue manurenTa ¢ IICT Ha rpymHOM U 1T0-
SICHUYHOM ypOBHsiX coctasirstior 600 652,41 py6. Kak cire-
IyeT U3 TeXHOJOTMICCKUI KapThl, B pacdyeT BKIIOUYCHBI
3aTpaThl Ha OIUIATY TPyda, MEIMKAMEHTOB U PACXOTHBIX
MaTepuajoB, TUTaHNE, KOMMYHAJIBHBIC YCIIYTU, KOHCYITb-
TUPOBAHME W XUPYPTUUIECKOE BMeEIIaTeIbcTBO. O0BbeM
PacxXomoB IO KX IOl M3 YKa3aHHBIX IIO3UIINI MOXHO OIle-
HUTb 10 BpeMEHU, 3aTPadeHHOMY KaxKIbIM M3 YYaCTHUKOB
mmpoliecca (IUIst MEIUIIMHCKOTO TIepcoHaia), u (pakTude-
CKOI CTOMMOCTH PECYPCOB (TSI ITUTaHUSI, MCIMKAMEHTOB
U PacXOIHbBIX MaTepUasIoB). AHaIM3 nmokasai, 4ro 80,2 % 3a-
TpaT Ha AUATHOCTUKY U JIcYeHUE MalleHTa COCTABIISIOT
¢oHm oILIaTHI TPYAA 3aAeHCTBOBAHHOTO IIEPCOHAJA M CTO-
WMOCTb PacXOIHBIX MaTepwanoB (puc. 2). I[Ipu sToM
B CTPYKTYpE 3aTpaT Ha pacXoaHble MaTepuainl 6ojee 90 %
3aHMMAIOT ITOATOTOBKA M ITPOBEACHIE XUPYPIHUSCKIX BME-
IIATEJIbCTB. DTO OIpeaelsieT BEICOKYIO peCypCOeMKOCTh
paccmatpuBaemoro JIJIIT u mipemcraBisieT KmodeBble Ha-
IIpaBJICHUS TaJIbHEHUIeTro aHaIn3a U onTuMm3anuu. [1po-
Yyyie Pacxo/bl BKIIOYAIOT MeauKaMeHThI (2,74 %), nutaHue
(0,54 %), rexunueckoe obcayxuBanue (3,81 %) u amop-
Th3aumo obopynoBanus (0,95 %) u KOMMyHaJIbHBIE TITa-
TeXu Ha comepxanue Kouku (11,81 %).

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 25 Volume 25

HeiicTByromuii moaxon K (popMrupoBaHUIO TapudoB
OMC B PD ocHOBBIBaeTCS Ha onpeaeIeH HOPMAaTUBHOM
cebectoumoctu JIIIIT, T.e. Ha pacueTe ceOECTOMMOCTHU Jieue-
HIST HEKOETO YCPETHEHHOTO MalreHTa (MOIEIN ITaleHTa).
Opnako s pacdera Tapuda OMC mig ornpeneneHHOTo
cyobekTa PO HeoOXomMMO ycpeTHeHUe 3aTpaT MeXIy pas3-
JIMIHBIMM MEITUITMHCKMU YIPEKICHUSIMI TAHHOTO CyOBhEeKTa
C Y9ETOM Pa3HOO0OPAa3MsI PeCypPCHOTO OCHAIIICHMS, UCTIOJIB3Y-
€MOTO 000PYIOBAaHMS 1 IIPUMEHSIEMBIX METOIOB (TEXHOJIO-
TWiT) IMAarHOCTUKY M JICUYCHUS TTAIleHTOB. TaKiM 00pa3oM,
TIOTy4YeHHBII Tapr(, yCpeTHEHHBIN TS BCEX MEIUIIMHCKIX
YUpeXIeHU, MMeeT OIpPeneCHHYIO MOrPeIrHOCTh, TaK
KaK He YYUTBIBAET CIEIM(PUKY KOHKPETHOTO CTallMOHApa
1 0OCOOEHHOCTH JICUYeHUST KOHKPETHOTO TTalleHTa.

B P® nopsinok okazaHusT MEAUIIMHCKON ITOMOIIIH T1a-
uueHTaM ¢ [ICT Ha rpymfHOM U MOSICHUIHOM YPOBHSIX
peryampyeTcs HOpMaTUBHO-ITIPABOBBIMH aKTaMM, K KOTOPBIM
OTHOCSATCS CJIeMyIoIIre MpruKa3kl MuH3npasa Poccnm:

* ot 20 mexka6ps 2012 . Ne 639H «O6 yTBepxKIeHUHU
CTaHIapTa CIENATN3NPOBAHHON MEIUITMHCKOM 110~
MOIIX TP TpaBMe MO3BOHOYHUKA, CITMHHOTO MO3Ta
1 HEPBOB CIIMHHOTO MO3Ta»;

* or 24 mexabps 2012 ©. Ne 14571 «O0 yTBepXKIeHUU
CTaHIapTa CKOPOI MEAMIIMHCKOM ITOMOIIIY ITPH TPaB-
Me€ TT03BOHOYHUKA»

* oT 1 mons 2015 . Ne 407a6H «O0 yTBepKIeHUH CTaH-
JIapTa CIeaIu3upOBaHHON MEIUIIMHCKON ITOMOIITH
TIpH TIepesIoMe TPYTHOTO OT/IesIa IT03BOHOYHMKA, BI-
BUXE, PACTSXKECHUU Y OBPEXIECHUHN KATICYJIbHO-CBSI-
309HOTO anliapara Ha YpOBHE IpyIn»;

* ot 1 mong 2015 . Ne 407an «O6 yTBepXXIeHUM CTaH-
JIapTa CIeaIu3pOBaHHON MEIUIIMHCKOM ITOMOIITH
TIpY TPpaBMaXx MOSICHUYHO-KPECTIIOBOTO OT/EIIA TTI03BO-
HOYHMKA W KOCTEH Taza».

B mepeunciieHHBIX TOKYMEHTaX OIMMCAaH JIeYeOHBII
MIpoLIecC C YKa3aHWeM YacTOTHl U KPAaTHOCTH ITPEIOCTaB-
JICHWST METULIMHCKUX YCIIYT, TaH TTepedeHb JIeKapCTBEHHBIX
MpernapaToB, HEOOXOIUMBIX IJI5 JIEYEHUS [0 COOTBETCTBY-
IOLIEe HO30JIOTUH.

HNudopmanmst o crommocTH gedeHus maupeHTos ¢ [ICT
comepxurcs B «[Iporpamme rocymapcTBeHHBIX TapaHTHIA
0eCIUIaTHOTO OKa3aHMS TpaKIaHaM MEIVIIMTHCKOM TTOMOIIIH»,
npuHsToM [TocranoBnenuem [paBurenscTBa Poccuiickoit
Denepannm 28 mekadpst 2021 . Ne 2505. B ykazaHHOM 10-
kymeHTe pasnen I («IlepedyeHp BUTOB BEICOKOTEXHOJIOTHUI-
HOM MEIMIIMHCKOM ITOMOIIY, BKIFOYCHHBIX B 0a30BYIO
IIPOTpaMMy 00sI3aTeIBHOTO MEIUIIMHCKOTO CTPaXOBaHUST»)
KacaeTcs KaHajaa (OMHAaHCUPOBAaHUS BBICOKOTEXHOJIOT Y-
Hol MeguimHCcKoM oMot — OMC, a pasmen 11 («Iepe-
YeHb BUIOB BEICOKOTEXHOJIOTMIHOI MEIUITMHCKOM TIOMOIIIH,
He BKJIIOYCHHBIX B 0a30BYI0 MPOTpaMMy 00sI3aTeIbHOTO
MEIUIIMHCKOTO CTpaxoBaHUsI, (DMHAHCOBOE O0ECIICUCHIE
KOTOPBIX OCYIIICCTBIISIETCS 3a CUeT CYOCUINIA 13 OromKeTa
DenepanpHOro (oHIa 00S3aTEIBHOTO METUIIMHCKOTO
CTpaxoBaHUsI») — KaHajla (GMHAHCUPOBAHMS BEICOKOTEX-
HOJIOTMYHON MEIUIIMHCKON TTOMOIIHN (TaoI. 4).
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Tadauna 2. Ppaemenm mexHoN02U4eCKOil Kapmol 8 yacmu mpyo0o3ampam MeoUuyUHCK020 nepcoHana

Table 2. A fragment of the technological map regarding the labor costs of medical personnel

Ycpennennas
Ycepennennas
- Bpems, mun /
CnenuajibHOCTh 4acToTa mpeao- KpaTHOCTS Ipe 2
1.1 Bpauu (cepTHmKar) Yucno CTABICHUS JI0CTABJICHUS VET
1 2 3 4 5 6 7
1 Bpau-Heiipoxupypr Heiipoxupyprus 1 1 34 3114,80 /
Neurosurgeon Neurosurgery 311,28
2 Bpas-xupypr XHpyprus 1 0,3 2 18,00 /1,80
Surgeon Surgery
Bpau-peHTtreHosor PentreHonorus

3 Radiologist Radiology 1 1 4 62,00/6,20

Bpau kimHuyeckoit 1adbopatopHoit KianHuueckas 1abopaTopHast
JUArHOCTUKU JIMarHOCTUKA 1 0,9 4 19,30 /1,93
Doctor of Clinical laboratory diagnostics Clinical Laboratory diagnostics

Vibrpa3BykoBasi TUaTHOCTH-

5 Bpau Y/IBTPA3BYKOBOI INarHOCTUKH Ka 1 1 3 108,20/10,82
Doctor of ultrasound diagnostics i . L
Ultrasound diagnostics
6 Bpaq—Hfinpoq)Hsggnor HerO(i)I/IBI/‘I'OJ'IOFI/IH 1 0,2 1 2,00 /0,20
Neurophysiologist Neurophysiology
7 Bpaq-(l)?I3HO”liep2}HeBT CDI/I3I/{0TC[)E’IHI/IH 1 0,9 10 27,00 /2,70
Physiotherapist Physiotherapy
8 Bpaq—TépgneBT Tepanust 1 0.9 10 _
Physician Therapy
Bpau ¢pyHK1IMOHANTBHOI DyHKIIMOHATbHAS
9 JIMArHOCTUKU JIMAaTHOCTUKA 2 0,7 2 28,50 /2,85
Doctor of functional diagnostics Functional diagnostics
Physical therapy and sports
Bpau nieue6HOoM (U3KYJIBTYPhI medicine
10 Doctor of physical therapy JleueOHas GusKyIbTypa 1 1 0.9 21 120,00 /12,00
CIIOpTHUBHaA MECOUIIMHA
Bpau-kapauosnor Kapaunonorus
1 Cardiologist Cardiology 1 0,1 1 3,00/0,30
Bpau — aHecte3unosor- AHeCTe31O0JIOTHSI-
12 peaHrMaToIOT PEaHUMAaTOJIOTHS 1 1 1 387,70 / 39,77
Anesthesiologist-resuscitator Anesthesiology-resuscitation
TpaBmaronorust
13 ~ Bpad—TpaBmaronor-opronex ¥ OPTOTIeAMS 1 0,1 1 43 475,00 / —
Traumatologist-orthopedist . ) .
Traumatology and orthopedics
14 Bpaq—HeBpgﬂor Hesponorust 1 0.1 | 9,00 /0,90
Neurologist Neurology
15 ipesypane. Vp i 1 0,3 2 1,00 /0,10
Urologist Urology
Bpau-nicuxuarp Tcuxuarpust
16 Psychiatrist Psychiatry 0,02 1 0,14/0,014
Bpaq — CCp)lC‘IHO-COCYJIVICTHI‘/JI CCpI[C‘H-IO-COCYZ[I/ICTaH
17 XUPYPT XUPYPTUst 1 0,3 1 9,90 /0,99
Cardiovascular surgeon Cardiovascular surgery
MenmuiuHCcKui ICUX0JI0T [Mcuxomnorust
18 Medical Psychologist Psychology 02 1 1,00/0,10
19 BpaQ-B}LF[f)KpHHQHOF 3HHOKHHHOHOFHH 1 0.1 1 1,50 /0,15
Endocrinologist Endocrinology
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2 3 4 5 6 7
D YcpenHeHHast
p‘{‘dCTOT'I KpaTHOCTb
CpenHuii METUIIMHCKHI TIEpCOHAIT CrieunansHoCTs Yucno npenocraBieHus npefocTasye-  Bpemsd, MitH /
1.2 . i (ceptuduxar) HUS YET
Secondary medical personnel . . Number Average . -
Specialty (certificate) f The average ~ Time, min /AUL
requency of o
T multiplicity
of the provision
PentreHonabopaHt Pentrenonorus 1 4 _
Radiology technician Radiology
MenuunHcKas cectpa IpUueMHOTo
OTIEJIEHUS CeCTpHHCKoe 1T 1 0,7 5 —
Nursing

The nurse of the reception department

Cokpawenue: YET — yuemnas edunuya mpyoa.
Abbreviation: AUL — accounting unit of labor.

OkoHuanue maba. 2
End of table 2

Ta6amua 3. quaZMeHmbl MexHOoA02UHeCK Ol Kapmol 6 Hacmu Ucnonb3yemslx usdeaudl Meduuuucxoeo HA3HAa4eHus upacxodetx mamepuanoe

Table 3. A fragment of the technological map regarding the medical products and consumables required for medical care

HaunmeHoBaHUe MeIUIIMHCKHUX ns,aenuﬁ, PACXOIHBIX
MaTepuajioB

2

TTpoGupka BakyymMHasi 1Jisl B35ITUSI 00pa31i0B KPOBU
(MBI) c K2 DATA
Vacuum K2 EDTA tube for blood collection (IVD)

ITpo6upka BakyyMHasi 1Jisl B3sITUSI 00pa31ioB KPOBU
(UBM) c HaTpus muTpaToMm
Vacuum tube for blood collection, with sodium citrate (IVD)

[TpoOupka BakyymMHasi 1Jisi B3ITUSI 00pa31ioB KPOBU
(MBJI) c pa3neauTeabHbIM rejieM
Vacuum tube for blood collection blood, with separation gel (IVD)

Wrna nist 3a6opa KpoBu
Needle for blood collection

Jlepxxareb IpOOMPKY ¢ UTJIONH 1Sl 3a00pa KpOBU
Tube holder with needle for blood collection

CpenctBo Ae3uHGUIMpYIOIIee ISl MeAUITUHCKUX
MHCTPYMEHTOB Ha OCHOBE TMITOXJIOPUTA HATpUs (111 00-
pabOTKY MOBEPXHOCTEN)

Disinfectant for medical instruments based on sodium
hypochlorite (for surface treatment)

CpeacTBo ae3uH@ULMpyIoliee 1t MeIUIIMHCKUX
MHCTPYMEHTOB Ha OCHOBE TMITOXJIOPUTA HATPUS (TSt
00pabOTKM MHCTPYMEHTapUsl)

Disinfectant for medical instruments based on sodium
hypochlorite (for processing of instruments)

Ha6op m1s mpoBeaeHus mpeaorepaioHHO 00padoTKU
PYK JUISI XMPYPTrU4YeCcKOro rnepcoHaia
Preoperative Hand treatment kit for surgical staff

Karerep ypeTpaibHbIii BpeMEHHBIM )T ApeHaxa,
HeaHTUOaKTepUalbHBIN, OHOPA30BOT0 UCIOJIb30BAHMS
(xaretep ®oness Ne 14)

Temporary urethral catheter for drainage, non-antibacterial,
disposable (Foley catheter fr 14)

Kon
H3/IeJHs

293500

293540

293580

144170

144080

298710

298710

182500

363310

‘Ycpennen-
Hasl 4acToTa
npeaocTaB-

JIeHUst

0,2

Ycpennennas
KPaTHOCTh
npeaocTaB-
JIeHUst

Ennauna
H3MepeHHs

pc.

HIT.
pc.

pc.

IIT.
pc.

pc.

HIIT.
pc.

Yucao Ha
Kypc Jieue-
HUAA

100

100

60



10

11

12

27

28

29

30

31

32

33

34

35

36

37

2

KareTep ypeTpanbHbIil BpeMEHHBIN IJIsT IpeHaXa,
HCaHTI/I6aK'I‘CpI/IaIH>HI)II71, OIIHOPA30BOI'o MCII0JIb30BaAaHUA
(xaterep Donest Ne 10)

Temporary urethral catheter for drainage, non-antibacterial,
disposable (Foley Catheter fr 10)

KareTep ypeTpanbHbIil BpeMEHHBIN IJIsT IpEeHaXa,
HCaHTI/I6aK'I'CpI/IaJ'H>HI)II71, OIIHOPA30BOI'o MCII0JIb30BaHUA
(xaterep Donest Ne 12)

Temporary urethral catheter for drainage, non-antibacterial,
disposable (Foley catheter fr 12)

KateTep ypeTpanbHbIil BpeMEHHBIN IJIs1 IpeHaxa,
HEaHTUOAaKTepUaIbHbIA, OTHOPA30BOrO NCIOJIb30BAHUS
(xaterep Dosnest Ne 16)

Temporary urethral catheter for drainage, non-antibacterial,
disposable (Foley catheter fr 16)

IMepyaTKy CMOTPOBBIE/TIPOLIELYPHBIE U3 JIATEKCA TEBEU,
HEOIyIpPEHHEIE, HEAHTUOAKTE PUAIbHEIE

Examination/procedural gloves made of latex hevea, powder-free,

non-antibacterial

Cucrema nH(PY3MOHHAsI MUKPOCTPYIHAS
Micro-jet infusion system

CxanbIenb OJHOPA30BOI'0 UCITIOJIb30BaAHU A
Scalpel, single use

KomnteitHep mst coopa mpo6 Mouu crepuabHbii st MBI

Container for collecting urine samples sterile (IVD)

CandeTka MapiieBast TKaHasi, cTepwibHas, 10 X 5 cm
Gauze cloth, sterile, 10 x 5 cm

Xanar onepaiMoHHbII OTHOPAa30BOTO UCTIOJb30BAHUS
Operating gown, disposable

lanoyka xupypruyeckasi OTHOPa30BOrO UCMOIb30Ba-
HUA, HECTEpUIIbHAA
Surgical cap, disposable, non-sterile

Canderka MapieBas TKaHasl, CTCpUIbHAS
Gauze cloth woven, sterile

Hutb xupyprudeckasi u3 nouadupa,
HepaccachlBamoIIascs, MOHOHUTH (BUKpuiI 2.0)
Surgical thread made of polyester, non-absorbable,
monofilament (vicryl 2.0)

Hute xupyprudeckast u3 moimapupa,
HepaccachlBaloIasicsi, MOHOHUTH (J1aBcaH 2.0)
Surgical thread made of polyester, non-absorbable,
monofilament (lavsan 2.0)

[Impwir o61ero Ha3HAYEHMST/B KOMIUIEKTE C UTJION
20 M

General purpose syringe/complete with needle, 20 ml

Russian Journal of Neurosurgery | HEMPOXUPYPIHA

363310

363310

363310

122540

236860

253780

185690

223580

129350

182410

223580

135860

135860

349160

TOM 25 Volume 25

OkoHuanue maba. 3
End of table 3

4 5 6 7

1 IIT. 3
pc.

1 IIIT. 3
pc.

1 IIIT. 3
pc.

1 1 IIIT. 24

1 1 LT 16
pc.

0,4 1 I 1
pc.

0,9 1 LIIT. 3
pc.

1 1 IIT. 8
pc.

1 1 IIIT. 2
pc.
pc.

1 1 IIIT. 8
pc.

0,4 1 LT 1
pc.

0,4 1 MUE 1
pc.

0,5 1 LT 5
pc.

Cokpawenus: UBJ] — duaenocmuka in vitro, K2 DJ[TA (amusenduamunmempaykcycHas KUcaoma) — mun aHmuxKodazyasiHmos,
uCl’lOﬂbS’yeMblIZ 6 DYMUHHbIX ceMamonocu4ecKux mecmax.
Abbreviations: 1VD — in vitro diagnostics, K2 EDTA ((ethylenediaminetetraacetic acid)) — a type of anticoagulant used in routine hematology tests.
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maintenance of equipment maintenance

CTaTbM pacxofoB Ha fleyeHmne naymenTa / ltems of expenses for the treatment of the patient

Puc. 2. Cmpyxmypa nopmamusHoii cebecmoumocmu OuaeHOCMUKY U Ae4eHUsi RAYUEHMa co CNUHANbHO-NO3860HOYHOL MPAemMoll (NoACHeHUs OaHbl 8 meKcme)

Fig. 2. The structure of the standard cost of diagnosis and treatment of a patient with spinal-vertebral injury (explanations are given in the text)

ITo pe3yibrataM IIpOBEICHHOTO UCCICIOBAHNS BEISB-
JICHO HECOOTBETCTBHUE IIpEAIToIaraeMoil n (pakTuIecKoi
cronmoct JedeHus nauueHTa ¢ [ICT: caMblii «1oporoii»
Tapu@d coorBeTcTByeT croumoctu 350688,46 py6., B TO
BpeMsI KaK pacCUYMTaHHAasI B XOJIe MCCIIeIOBaHMS Ce0eCTO-
AMOCTb JiedeHusT B cpeaHeM cocrtasisteT 600652,41 pyO.
[MpmHIMast Bo BHUMaHUE TOT (baKT, YTO OCHOBHYIO JTOJTIO
3aTpaT COCTABJISIET CTOMMOCTD XUPYPTUIECKOTO JICUCHUS,
OYEeBUIHO, YTO ITOJyYeHHAsI pa3HUIAa OOBSICHSICTCS BHE-
JIPEHUEM B MPAKTUKY HOBBIX JOPOTOCTOSIIINX UMILJIAHTOB
1 WCITOJIb30BaHUEM PECYPCOEMKIX TEXHOJIOTHI1 (HaBUTa-
11sl, poOOT-aCCUCTEHLIMS U 1Ip.).

ITepcnekTHBBI HCNOIb30BaHUA Mome. OmeporpamMma,
JIEMOHCTPHUPYIOIIAs JIOTHKY JICYeOHOTO IIpoliecca U Comep-
Kaiast MHGOPMAIINIO O TPYIOBbIX, MATEPUATBHBIX U BPE-
MEHHBIX 3aTpaTax, MOXET OBITh UCIIOJIb30BaHA HE TOJIBKO
IIJIST TIOACYETa CTOMMOCTH JICUCHUsI, HO M JUTST pa3pabOTKH
YEeK-JIUCTOB — IIEPEUIHS 00S3aTeIbHBIX NeHCTBUI MIIH-
Ha3HaYeHUI, KOTOpPBIE MOJKEH CHeNaTh TOT MW WHOM
yuactHuK JIJIIT Ha onpenenenHoMm atane [14]. dynkunn
Kaxngoro yyactHuka B xoae JIIAII, 3apukcupoBaHHbBIE
B OIIepOrpaMMe, MOTYT OBITh TAK3KE MPEICTaBICHEI B BUIIE
Ha0O0pa MOIIArOBbIX MHCTPYKLINAHM — CTAHAAPTHBIX OTlepa-
LIMOHHBIX IIPOLIETYD.

Orpanmyenns uccienoBanusa. Kak mokasair aHaams 1o-
CTYITHOM JIUTePaTypPhl, YPOBEHDb OOJTLHIIHBIX 3aTPAT MOXKET
3HAYUTEILHO BapbUPOBaTh B 3aBUCHUMOCTH OT METO/IA IO~
cueTa. B HalleM mccaenoBaHNM MPOAHATM3UPOBAHBI MC-
KITIOUUTETLHO OOJIEHIYHBIE 3aTPaTHI C TOYKH 3PSHMST yIacT-

HUKOB JIe4eOHOTO TIporecca. Takxke B MOAEIN ONMMCaH
MIPOIIEeCC TMAaTHOCTUKY U JICUCHUST YCPETHEHHOTO «HJIe-
aJbHOTO» TTaneHTa (0e3 COMYTCTBYIOIMNX 3a00I¢BaHMUIA,
COYETAaHHBIX TOBPEXICHUMN U PEAKNX KIIMHUYECKUX CHU-
Tyallii) B MIE€TbHBIX YCIOBUSX (IIPH TOCTYITHOCTH JIIO-
OBIX PECYPCOB), YTO HEM30EKHO MCKITI0UAJIO HEKOTOPHIe
BO3MOXHEIE B peaIbHOM IIPaKTUKe 3aTpaThl. Takue Bax-
HbIe (PAKTOPHI, KaK HAJIWYKNE OCIOXHEHUU, CPOKH XU-
PYPTUUYECKOTO JICUCHHS, YPOBEHDb M TSIKECTh TPAaBMBI
TMO3BOHOYHMKA U CITMHHOTO MO3Ta He OBbLIA YITCHEI BBU -
Iy TIepBOHAYAJIFHO 3aJaHHBIX YCIOBUI MCCICIOBAHMSI.
[IpuHrMast Bo BHUMaHUE CICHU(PUKY YIpeXKICHNS, Ha
06a3e KOTOPOTO OBLIO BHITIOJHEHO MCCIIeTOBaHIEe, HE00-
XOIHMMO C OCTOPOXKHOCTBIO 3KCTPAIIOJINPOBATh MOIYICH-
HbIC TaHHEIC.

SAK/TIOYEHME

Cpennue 60JIbHUYHBIE 3aTpaThl (HOpMaTUBHAsI ce-
0eCTOMMOCTD) Ha JIeYeHNE MallMeHTa ¢ M30JIUPOBAHHOMN
ocioxHaeHHoi [ICT Ha ypoBHE rpyIHOTO 1 TTOSICHUYHOTO
OT/IEJIOB MO3BOHOYHMKA B MHOTOIIPOGMIEHOM CTallOHA-
pe IpeBHIIIAcT pa3Mep BRITLIAT IO CYIIECTBYIOIINM TapH-
dam B 1,7-2,7 pa3za. B obmieit cymMMe 3aTtpaT pacxoibl
Ha XUPYPrU4eCKOe BMELIATEIbCTBO COCTABIISIOT 48,7 %.

DKoHOMIYECKast 000CHOBAHHOCTD ITPEICTaBJICHHOTO
ToAXoJa W IIPO3PaYHOCTD PE3YIBTUPYIOMNX OOJTEHIIHBIX
3aTpaT UMEIOT BaXKHOE 3HAYCHUE TSI KITMHUYECKIX U OpTra-
HU3ALMOHHBIX PEIICHWI B paMKaX MHOTOIIPO(MIILHOTO
cTalloHapa.
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Objectives. To evaluate the effects of laminectomy surgery on pain, functional disability, sensitization and active
trigger points in subjects with lumbar disc herniation.

Methods. This study was a prospective pre-post single group study. Seventy-one patients (42 male and 29 female) have
been enrolled in the research with an age range of 20-60 (48 + 13.41). During 48 hours before surgery, patients were
examined by a physiotherapist. Pain intensity were measured by visual analogue scale, disability by oswestry index
(Persian version) and sensitivity level using pressure algometer. Three month after laminectomy, the patients were
re-examined for mentioned outcomes again.

Results. The majority of the patients (23 cases, 32.4 %) revealed 3 active trigger points of the muscles before surgery.
60 subjects (84.5 %) experienced a gradual onset of leg pain without a trauma history. Lumbar multifidus (74.9 %),
medial gastrocnemius (73.2 %), soleus (70.4) gluteus medius (62 %) were the most involved muscles with trigger points
before laminectomy. On the other hand, after laminectomy medial gastrocnemius (54.9 %), lateral gastrocnemius
(53.5 %), soleus (50.7 %), multifidus (39.4 %) and quadratus lumborum (39.4 %) were the most involved muscles with
trigger points. The existence of trigger points in longissimus thoracis (p = 0.04), quadratus lumborum (p = 0.001),
gluteus maximus (p = 0.04) and tibialis anterior (p = 0.02) were decreased significantly after laminectomy. Pain, disa-
bility and pain pressure threshold revealed significant differences before and after surgery.

Discussion. The pattern of active trigger points of muscles was different before and after surgery. Multifidus and gas-
trocnemius were the most prevalent muscles with myofascial pain syndrome before and after surgery respectively.
Conclusion. The present study revealed that pain, disability, number and prevalence of trigger points decreased after
lumbar laminectomy. Nevertheless, pressure pain threshold of trigger points increased after surgery. The pattern of active
trigger points of muscles was different before and after surgery. Multifidus and gastrocnemius were the most prevalent
muscles with myofascial pain syndrome before and after surgery respectively. In fact, current results showed that active
trigger points should be considered before and after laminectomy surgery.

Keywords: lumbar stenosis, myofascial pain syndrome, trigger points, laminectomy, pain
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Llenb. OueHnTb BAUSHWE NAMUHIKTOMUMN Ha 60N1b, QYHKLMOHANbHYIO HETPYAOCNOCOOHOCT, CEHCUOMAN3ALMIO U aKTUBHbIE
TpUrrepHble TOYKM Yy NaLMEHTOB C rpbiXKe NOACHUYHOIO fUCKaA.

MeTtopbl. B HacTosLee NPOCNEKTUBHOE OAHOMPYNNOBOE UCCAEeA0BaHMe 0 U NOC/e onepauuy Bowen 71 nauneHT (42 Myx-
UMHbI M 29 )eHWMH) B Bo3pacTe 20—-60 net (48 + 13,41). 3a 48 4 go onepauuu NauueHToB ocMoTpen (u3noTepanesT.
WHTEeHCUBHOCTL 6011 3MEPANYN NO BU3YaNbHOW aHANOroBOIA LWKae, MHBANUAHOCTb — No uHAekcy OcBecTpy (nepcuackas
BEpCHsA), a ypOBEHb YYBCTBUTENIbHOCTM — C NOMOLLbIO anbromeTpa AaBneHus. Yepes 3 mec nocne NaMMHIKTOMUM NaLMeH-
Tbl 661N NOBTOPHO 06CNEA0BaHbI C MOMOLLbIO YKA3aHHbIX TECTOB.

Pesynbratbl. Y GonbwunHctea (23 cnyyas, 32,4 %) NaLuWeHTOB L0 ONepauum BbiSBNEHbl 3 aKTUBHblE TPUTTEPHbIE TOYKU
B Mblwyax. Y 60 (84,5 %) ucnbiTyeMblx Habnoganoch nocteneHHoe 3apoxaeHue 601 B Horax 6e3 TpaBM B aHaMHese.
TpurrepHble TOYKM 10 NTAMUH3IKTOMUM B OCHOBHOM NPUCYTCTBOBANM B NOSICHUYHOI MHOrOpa3aenbHoii (74,9 %), megnans-
HOI MKpoHOXHOM (73,2 %), kambanoBugHoii (70,4 %) v cpepHeit aroanyHoii (62 %) mblwuax. C gpyroii cTOpoHel, nocne
NIAMUH3KTOMUM TPUTTEPHBIE TOYKU B OCHOBHOM ObINU B MEAMANbHOI UKPOHOXHOW (54,9 %), naTepanbHOi UKPOHOXHOW
(53,5 %), kambanosugHom (50,7 %), MHoropasaenbHoi (39,4 %) v kBagpaTHOM nosicHYHoii (39,4 %) mMblwuax. Pacnpo-
CTPaHEHHOCTb TPUTTEPHBIX TOYEK B J/IMHHETLWEl MblwLe rpyaHoi kneTku (p = 0,04), KBafpaTHOI NoscHUYHOI (p = 0,001),
6onbwoit aroguyHon (p = 0,04) u nepepHeit 6onblwebepoBoit (p = 0,02) MbIWLAX 3HAYUTENLHO YMEHbLWMUAACL NOCHe
NamMUHIKTOMUU. MpU3HAKK 60K, MHBANUAM3ALUK U NOPOT 6ONEBOTO [ABNEHUSA BbIABUIN 3HAYUTENbHbIE PA3INYUA [O U NO-
cne onepauuu.

06cyxpeHmne. KaptuHa pacnpeaeneHus akTUBHbIX TPUTTEPHBIX TOYEK MbILWL, OTIMYaNack A0 U nocsie onepauuu. Hanbonee
yacto MuodacuuanbHblil 6oneBoil CUHLPOM A0 M NOC/E ONepaLyuu NPUCYTCTBOBAN B MHOTOPa3AenbHOM U UKPOHOXHOM
MbILLAX COOTBETCTBEHHO.

3aknioueHue. HacTosuee nccnefosaHue nokasano, Yto 60/b, MUHBANMAM3ALMS, YUCIO U PACTPOCTPAHEHHOCTb TPUITEPHbIX
TOYEK YMEHbIWMNCH NOC/E NOACHUYHOI NaMUH3IKTOMKUU. [Tpn 3TOM 60EBOI NOPOT A3aBAEHUSA HA TPUITEPHbBIE TOYKW NoC/e
onepauuu nosbicuncs. KaptuHa pacnpefeneHns akTMBHbIX TPUITEPHbIX TOYEK MbiLL, Gblna pasHoii 40 M Noc/ie onepayum.
Hanbonee yacto MuodacumanbHblii 601€BOI CUHAPOM A0 M NOC/E ONepaLyMu NPUCYTCTBOBa B MHOTOPa3AeNbHON U MKPO-
HOXXHOM MbllWLAX COOTBETCTBEHHO. PaKTUUYECKM pe3ynbTaTbl HACTOALEr0 UCCNEAOBAHNA NOKA3anu, YTO aKTUBHbIE TPUT-
repHble TOYKM CnefyeT yynThiBaTb B NepUOA A0 M NOCNE NAMUHIKTOMUN.

KnioueBble cnoBa: nosicHUYHbIM CTEHO3, MUODacLManbHbIi 60NEBOI CUHLPOM, TPUITEPHbIE TOYKU, TAMUHIKTOMMS, 6ONTb

IOna yntupoBanusa: 333atu K., PexansH 3., HOced3sage-Yabok L. u ap. BausHue onepayun nammHIKTOMUK Ha GONb,
(yHKLMOHANbHYIO HETPYAOCNOCOBHOCTD, CEHCMOUNU3ALLMIO U AKTUBHbIE TPUTTEPHbIE TOYKM Y NALMEHTOB C rPbiXeit nosc-
HUYHOro Ancka. Helipoxupyprus 2023;25(2):60-7. (Ha anrn.). DOI: 10.17650/1683-3295-2023-25-2-60-67

INTRODUCTION

Low back pain arising from intervertebral disc hernia-
tion is a crucial cause of disability [1]. Approximately four
hundred thousand people in the USA undergo lumbar disc
surgery annually [2]. It has been demonstrated that about
60 % of lumbar disc surgeries leads to favorable outcomes
[2, 3]. Inappropriate interpretation of MRI findings, spinal
instability, and surgical complications are the most impor-
tant reasons why these surgeries may lead to unfavorable
outcomes [4, 5].

Myofascial pain syndrome is a chronic pain condition
influencing musculoskeletal system [6]. It is characterized
by trigger points along with non-throbbing pain ranging
from mild to disabling pain [7]. Trigger point is a very
sensitive point located in a taut band of skeletal muscle
becoming painful due to pressure, tension, contraction
and excessive loading [8]. The referral pain is also a main
feature of the trigger points [9]. Trigger points are in two
active and latent forms. Active trigger points are the cause
of referral pain in 85 % of patients with musculoskeletal
pain [7]. It has recently been shown that these points
could be effective in creation and maintenance

of regional pain such as headache, temporomandibular
disorders, chronic pelvic pain syndrome, general pain such
as fibromyalgia syndrome (FMS) or whiplash syndrome,
and low back pain [10, 11].

Lumbar laminectomy is a cost effective surgical tech-
niques for patients with lumbar spine stenosis [12, 13]. The
lamina of the vertebrae is removed by a surgeon to decom-
press disc and nerve [13]. Muscles and soft tissues are dam-
aged after surgery and may produce trigger points [14].
As well, some interventions are performed to eliminate trig-
ger points after surgery [15]. Recently, some studies have
been conducted on the occurrence of trigger points after
various surgeries such as thoracic surgery or breast cancer
surgery [16, 17]. A study by Lacomba et al found that
44.8 % of women who underwent breast cancer surgery had
active trigger points in the shoulder and scapula muscles
after one year of follow-up [16]. Also, Fernandez-Lao et al,
showed active trigger points in neck and shoulder muscles
after lumpectomy or mastectomy surgery [17].

However, to the best of our knowledge, no study has yet
been performed on creation or disappearing of trigger points
subsequent to laminectomy. In the present study, our aim
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was to study the effects of laminectomy surgery on pain,
functional disability, sensitization and active trigger points
in subjects with lumbar disc herniation.

MATERIALS AND METHODS

We evaluated the patients before and after laminecto-
my surgery. Seventy-one patients (42 male and 29 female)
have been enrolled in the research with an age range
of 20—60 (48 £ 13.41). The patients suffering from back
pain before and after laminectomy of fourth and fifth ver-
tebrae were referred to physiotherapy center of poorsina
hospital. This pre-posttest single group study was prospec-
tively recorded at Clinicaltrials.gov with the clinical trial
number: IRCT20170516034003N7. The study was approved
by the research deputy of Guilan University of Medical
Sciences (code of ethics: IR GUMS.REC. 1396.344) and
all patients signed the informed consent form. The patient’s
flow chart is shown in figure 1.

The inclusion criteria were: The subjects with unilater-
al chronic low back pain that radiate to lower limb, the pain
duration was more than 3 months, the patients were select-
ed for laminectomy surgery by a neurosurgeon and were
hospitalized, the patients which had at least 1 trigger point
in lumbar or lower limb muscles.

Subjects with following conditions or diseases have
been excluded from the study: fibromyalgia, neuralgia,
rheumatoid arthritis, lumbar and hip myopathy, neuropathy
and myelopathy, cognitive disorders; cancer, cauda equine
syndrome, receiving acupuncture or trigger point injection,
pregnancy, abuse, receiving corticosteroids; surgery of oth-
er lumbar vertebrae; urinary incontinence; bilateral radic-
ular pain; and the subjects with lumbar spinal stenosis with-
out any trigger points. During 48 hours before surgery,
patients were examined by a physiotherapist. Demograph-
ic information of the patients was collected. Then, pain,
disability, pain pressure threshold and the muscles with
active trigger points have been recorded. In addition, pain
intensity were measured by visual analogue scale (VAS),
disability by oswestry disability index (Persian version) and
pain pressure threshold using pressure algometer [18]. The
patients were re-examined for mentioned outcomes three
months after laminectomy.

Evaluated for eligibility (n = 106)

Y Y

Excluded (n = 35):
+ 2 subjects: incontinence.
- 5:injection history.
+ 5: caude equina syndrome.
- 8: without any trigger points.

Included (before surgery)
(n=76)

Y Y

« 15: bilateral radicular pain Did not participate 3 month
in follow-up study after surgery
(n=5) (n=71)

Fig. 1. Participant flow chart

Pain intensity were determined using the VAS. The
patient was asked to indicate the pain intensity on a 100 mm
line. The number zero indicates the absence of pain and the
number 100 indicates the maximum amount of pain that
the subject had experienced. Validity and reliability of visual
pain measurement criteria have been proven in previous
studies [19, 20].

The oswestry disability index was used to assess the
degree of disability of patients with low back pain. This
questionnaire includes 10 sections. Each section contains
6 questions and has 5 points. The first question is given a
score of zero and the last question is given a score of 5. The
patient was asked to answer questions according to his/her
daily activities. The final score is calculated as a percentage
of disability. The validity and reliability of the Persian ver-
sion of this scale has been proven in previous studies [18].

Pressure algometer (SF model, South Korea) were used
to quantify the pressure threshold of pain before and after
treatment on trigger points. The device consists of a gun-
shaped handle with a pressure-sensitive disk measuring one
square centimeter at the tip [21]. to make the patient more
familiar with this device, the examiner will show it on the
styloid process of the right ulnar bone. The pressure gauge
was placed on the trigger points and was measured 3 times.
The average of 3 measurements was recorded as the amount
of pressure pain threshold in kilograms per square centim-
eter. It should be noted that the amount of pressure applied
by the examiner was constant at an approximate speed
of one kilogram per second. Patients were asked to say “yes”
to the onset of pain as soon as the pressure changes. The
mean values of trigger points in the muscles was recorded
before and after laminectomy [21, 22].

Trigger points were found by palpating lumbar and low-
er limb muscles. Palpation (direct finger pressure, flat and
pinch) was performed by an experienced physiotherapist
[23]. In this study, muscles of lumbosacral and lower limb
which have been evaluated were as follows: multifidus,
quadratus lumborum, longissimus thoracis, iliocostalis lum-
borum, piriformis, gluteus maximus, gluteus medius, glu-
teus minimus, tensor fasciae latae, biceps femoris, semi-
tendinosus and semimembranosus, medial and lateral
gastrocnemius, soleus and tibialis anterior [23]. The exact
primary points of myofascial pain syndrome in these mus-
cles have been shown in figure 2 [23, 24]. Palpable taut
band, tenderness and pain recognition were three main cri-
teria for diagnosing trigger points [16]. The number of mus-
cles with trigger points, the number of active trigger points
in each patient were recorded.

STATISTICAL ANALYSIS

Statistical Package for the Social Sciences software
(SPSS for Windows, Version 23.0) were used to analysis
data. Frequency and descriptive analysis were performed
to check all relevant characteristics of the patients. Results
are showed as percentages (%), mean and/or standard
deviation (SD). Also, the Shapiro—Wilks test was used
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Fig. 2. The sites of active trigger points in 15 muscles of lumbar and lower limb in patients with chronic low back pain before and after lumbar laminectomy:
1. Long. T — longissimus thoracis, 2. M — multifidus, 3. ICL — iliocostalis lumborum, 4. QL — quadratus lumborum, 5. Glu. Max — gluteus maximus, 6. P — piriformis,
7. Semi m&t — semimembranosus and semitendinosus, 8. BF — biceps femoris, 9. MG — medial gastrocnemius, 10. LG — lateral gastrocnemius, 11. S — soleus,
12. TFL — tensor fasciae latae, 13. TA — tibialis anterior, 14. Glu.med& Min — gluteus medius, gluteus minimus

to assess the normal distribution of the data. Paired t-test
and Chi-square were used to compare variables before and
after intervention. Differences in the number of active trig-
ger points pre and post surgery were analyzed with the Chi-
square (y?) test. A P value less than 0.05 were considered
statistically significant.

RESULTS

From 106 subjects, a total of 71 individuals were includ-
ed in the study. 35 subjects were excluded from the study,
n = 8 subjects because they did not show trigger points
during first evaluation, » = 5 subjects because they present-
ed the symptoms of cauda equine syndrome, #n = 2 subject
due to incontinence, n = 5 because of injection history and
n =15 patient with bilateral pain. As well, 5 subjects did not
participate in the follow up assessment (figure 1). 59.2 %
(n = 42) of participants were female and 40.8 % (n = 29)
were male. Findings related to the descriptive statistics are
provided in table 1.

According to the results, 5, 8 and 9 muscles were in-
volved in 12.7 % of subjects (n = 9). The majority of the
patients (23 cases, 32.4 %) revealed 3 active trigger points
of the muscles before surgery. 60 subjects (84.5 %) experi-
enced a gradual onset of leg pain without a trauma history.

Lumabr multifidus (74.9 %), medial gastrocnemius
(73.2 %), soleus (70.4 %) gluteus medius (62 %) were the most
involved muscles with trigger points before laminectomy.

Table 1. Demographic characteristics of the patients with low back pain
before laminectomy

Minimum Maximum  Mean = SD
Age, years 23 60 48 £13.41
Weight, kg 47 91 72.51 £8.92
Height, cm 155 182 169.24 £ 6.14
BMI, kg/m? 19.12 29.14 25.92 +2.01
Pain duration, m 3 48 6.78 £ 12.17

Abbreviations: SD — standard deviation; kg — kilogram;
cm — centimeter; m? — squared meter; BMI — body mass index;
m — month.

On the other hand, After laminectomy medial gastro-
cnemius (54.9 %), lateral gastrocnemius (53.5 %), soleus
(50.7 %), multifidus (39.4 %) and quadratus lumborum
(39.4 %) were the most involved muscles with trigger points.
The exact amount of all muscle’s prevalence is represented
on Table 2.

Table 2 indicate that the existence of trigger points
in longissimus thoracis (p = 0.04), quadratus lumborum
(p =0.001), gluteus maximus (p = 0.04) and tibialis an-
terior (p = 0.02) were decreased significantly after lami-
nectomy. Also, these findings show that the existence
of trigger points in all muscles were decreased after
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Table 2. The frequency and percentage of muscular involvement in patients with disc herniation before and after laminectomy

Frequency of active trigger

Muscle points, n
before (n=71) after (n = 61)
1 Multifidus 54 28
2 Longissimus thoracis 22 15
3 Iliocostalis lumborum 24 11
4 Quadratus lumborum 38 28
5 Gluteus maximus 23 10
6  Gluteus medius 44 19
7  Gluteus minimus 18 6
8  Piriformis 30 24
9 Tensor fasciae latae 12 8
= :ﬁgl;gg?rirﬂa?rsl%sranosus = =
11  Biceps femoris 31 25
12 Medial gastrocnemius 52 39
13 Lateral gastrocnemius 39 38
14 Soleus 50 36
15 Tibialis anterior 21 10

surgery but most of them are not significant before and
after surgery (p > 0.05).

Table 3 shows the mean changes of quantitative varia-
bles before and after laminectomy. Pain, disability and PPT
revealed significant differences before and after surgery.

Table 3. The comparison of pain, disability and pressure pain threshold
before and after laminectomy

Variable Time Mean £ SD P value

Before surgery  8.32 +1.79

Pain (VAS) 0<0.001
After surgery 3.35+242

Disability Before surgery  30.21 £ 6.35 0<0.001

(Oswestry) After surgery 20.5 £6.25

Pressure pain Before surgery 10.37 £ 1.5

threshold 0<0.001

(algometer) After surgery 11.5£1.67

Abbreviations: VAS — visual analogue scale.

DISCUSSION

The findings of the present study showed that pain,
disability and pain pressure threshold have been improved
after laminectomy. These results were in agreement with the
findings of other studies [3, 25—29]. To the best of our

Percentage of active trigger

poinis) % Chi-square P value
before after

74.9 394 0.75 0.38
31 21.1 4.20 0.04
33.8 15.5 0.01 0.91
53.5 39.4 11.44 0.001
33.4 14.1 0.41 0.04
62 26.8 2.45 0.11
25.4 8.5 2.75 0.09
42.3 23.8 2.15 0.14
16.9 11.3 0.30 0.58
52.1 25.2 0.96 0.32
43.7 35.2 0.004 0.95
73.2 54.9 0.55 0.45
54.9 53.5 0.36 0.54
70.4 50.7 0.31 0.57
29.6 14.1 5.34 0.02

knowledge, the present study is the first one investigating
myofascial origin of spinal pain to legs in patients suffering
from disc herniation of the L4 and L5 after laminectomy.
The results showed that lumbar laminectomy did not in-
crease trigger points in trunk and lower limb muscles.
In contrast, it reduces them and even in proximal muscles,
there would be less trigger points.

Trigger points are main characteristics of myofascial
pain syndrome and can result from long time muscle con-
traction, overloading, or performance of repetitive move-
ments [6]. In spite of the evaluation and treatment of trigger
points in different classifications of spinal pain, some liter-
ature mentioned that surgery may cause trigger points [7,
14]. Like our recent study, the present study revealed that
many people suffering from chronic low back pain may
show the symptoms of myofascial pain syndrome at least
in four or five groups of the trunk and lower limb muscles
[24]. In more than 50 % of the patients, myofascial pain was
observed in multifidus, medial gastrocnemius, soleus, glu-
teus medius, lateral gastrocnemius, quadratus lumborum,
and medial hamstring before surgery. However, more than
50 % of patients showed symptoms only in lateral gastroc-
nemius, medial gastrocnemius, and soleus after surgery.
Before and after surgery, multifidus and medial gastrocne-
mius showed highest level of involvement respectively. Pre-
vious studies have shown a high prevalence of active trigger
points in the multifidus muscle in patients with chronic
nonspecific low back pain [24]. In this study, multifidus was



the most involved muscle before surgery. Multifidus muscle
plays a very critical role in stability and mobility of the back,
so that two thirds of the stability of the back is provided by
this muscle. The dual function of this muscle is the reason
for the high prevalence of trigger points in it [30, 31]. Al-
though the prevalence of trigger points decreased after lami-
nectomy, it is still one of the muscles that showed a high
percentage of involvement and should be considered after
laminectomy. On the other hand, gastrocnemius muscles
also showed a higher incidence of active trigger points after
laminectomy. It confirms the report of pain in the posterior
legs and soles in these patients after surgery. Immobility,
medication, positioning after surgery and lack of daily
stretching may be the most common causes of trigger points
of these muscles after surgery [16, 32].

The longissimus thoracis, quadratus lumborum, gluteus
maximus, and tibialis anterior muscles showed significant
reduction of trigger points compared to before surgery ex-
amination; whereas no significant reduction of involvement
was observed in other muscles. The evidence from the pres-
ent study suggests that lumbar laminectomy may reduce
myofascial pain in proximal muscles and those muscles
innervated by L5 nerve root. This is not in agreement with
those studies suggesting that surgery can create trigger
points due to damaging soft tissues surrounding the low
back [33]. Central sensitization in subjects with active trig-
ger points is considered as a neurological factor in the cre-
ation and continuation of pain [34]. Central sensitization is
defined as increase responsiveness of receptors to stimula-
tions which may cause pain hyper sensitivity [33]. Therefore,
nerve root decompression associated with muscles may be
able to reduce central sensitivity and thus reduce pain and
release trigger points [35]. In the present study, the improve-
ment of pain pressure threshold after laminectomy is one
the confirming factors for this hypothesis. Therefore, in tib-
ialis anterior muscles significant reduction of active trigger
points were observed. It is also important to note that since
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the trigger points are neurally mediated, the modification
and release of nerve roots following laminectomy may be
effective in reducing patients’ pain [33].

The time elapsed from surgery may also be considered
as a factor in the development and prevalence of active
trigger points. Fernandez-Lao et al revealed that although
the time of muscle evaluation after surgery was different
between the two groups, but no significant difference in the
number and prevalence of trigger points was observed be-
tween the two groups [17]. In the present study, at least
three months had elapsed since the laminectomy in the
second evaluation. However, it seems that in the acute phase
after surgery, the probability of eliciting active trigger points
is higher [33].

The present study showed several limitations. Firstly,
we only investigated long-term follow ups for patients. Im-
mediate results of laminectomy on outcomes were not eva-
luated. Secondly, because of the selecting patients for sur-
gery, it was not possible to design a control group for the
study. Thirdly, Palpation (based on three main criteria) was
the only method to diagnose the trigger points in muscles.
Fourthly, the psychosocial status of the patients was not
recorded in the current study. Fifthly, although data was
collected in a single hospital, lumbar disc surgeries were
performed by two surgeons.

CONCLUSION

The present study revealed that pain, disability, number
and prevalence of trigger points decreased after lumbar
laminectomy. Nevertheless, pressure pain threshold of trig-
ger points increased after surgery. The pattern of active
trigger points of muscles was different before and after sur-
gery. Multifidus and gastrocnemius were the most prevalent
muscles with myofascial pain syndrome before and after
surgery respectively. In fact, current results showed that
active trigger points should be considered before and after
laminectomy surgery.
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«BnnsAHWe onepaunumn NaMUHIKTOMUK HA 60/1b, (HYHKLUOHANLHYIO HETPYAOCNOCOGHOCTD,
CEHCUOUNN3ALMIO U AKTUBHbIE TPUITEPHbIE TOYKYN Y NALUEHTOB C IPbiXKei NOACHUYHOrO AUCKAY

K. Ezzati, Z. Rehanian, Sh. Yousefzadeh-Chabok, Sh. Ghadarjan, A. Davoudi-Kiakalayeh
K. 933amu, 3. Pexansan, I1l. FOceghzade- Habox, II1. Iudapoxcanu, A. /lasyou-Kuaxaraiiex

CraTbsl TOCBSIIIICHA N3YICHHUIO TeUCHUS MUOGDACIIH-
aJbHOTO CMHIPOMA Y TTAIIMEHTOB C Pa3BUTHEM JIeTeHepa-
THUBHOTO CTEHO3a IMOSICHUYIHOIO OTIejIa ITO3BOHOYHUKA
Ha ypoBHe L4—L5. Pa3BuTne gereHepaTuBHBIX U3MEHE-
HU (CTEHO3 ITO3BOHOYHOTO KaHalla), 9acTo (popMupyeT
MIpSIMBIE WJIM OTPaskeHHBIC KOCTHO-MBIIIIEYHbIC 00JICBBIC
CUHAPOMBI (B obuxome MuodacinaabHBII CUHIPOM),
HEeraTMBHO CKa3bIBAalOIIMeCs Ha OKPYXAIOIIUX TKAHSIX
(B TOM 4MCJie Ha MBIIIIIAX), BRI3BIBAIOIIME HAPYIICHUE MX
WHHEPBALIMU 1 KPOBOCHAOKEHMSI, 9YTO IIPUBOIUT K CIIa3-
MaM, 0OJISIM, BEIHYXXIEHHOI I103¢, 9YTO B CBOIO OuYepeb
VXYIIIaeT COCTOSTHUE MBIIII M 0OMeH BelnecTB. Dop-
MUPYETCS TTOPOUHBIN KPYT, pa30pBaTh KOTOPBIA MOXKHO
TOJIBKO TIPY KOMIUIEKCHOM BO3ICHCTBUM Ha BCE 3BCHDS
ImaToreHe3a MHOMaCIMaJIbHOTO CMHIPOMA, B YACTHOCTHU
Ha o0jacth Bo3HUKHOBeHMs ([Tmmmmosuy A.A., JaHn-
0B A.b. MuodacuuanbHbiii 6071€BOI CUHIPOM: OT Ta-
ToreHe3a K JieueHuto. PM2K. Bonesoit cunapom 2012;
0 (cmewr. BbIM.): 29—32) unu Ha TpUTTEPHbBIE TOYKU, Ha-
XOISIINECS B 30HC MHHEPBALIMU ASPMATOMOB (TIPSIMBIX
WJIN OTPaXCHHBIX).

TpurrepHbie TOUKM MOTYT 0Opa30BbIBATHCS B JIIOOOI1
CKEJICTHOM MBIIIIIE, a 3TO O3HAYaeT, YTO JIt00ast MBIIIIIIA
MOXeT OBITh TTOpaXkeHa TpUITepHbIMU TouKaMmu. [1o Ha-
MM HAOJIONECHUSIM, €CJIN MOPaXeHO HEeOOIbIIOe KOJIH-
YeCTBO MBIIII M TPUITEPHBIX TOUEK HECKOJIBKO, TO OHU
He TIPOSIBIISTIOTCS UIK OBICTPO MCYE3aI0T CAMOCTOSITEIBHO,
e TIPY OTCYTCTBUU JiedeHMsI. OMHAKO TPUTTEPHI CKIIOH-
HBI K «pacTeKaHUIO», TO €CTh CO BpEMEHEM, C IIPUXOIOM
MEePBBIX TPUITEPOB, B paHee HEIMOPaKeHHBIX MBIIIIIaX Ha-
YMHAET MOSBIISITLCS Bee OoJIbIie HUTel. M, Kak IIpaBwWIo,
00JIh 11 0€CTIOKOMCTBO BOZHUKAOT, KOTIa TPUITEPOB MHO-
o0 — IECSITKU TPUITEPHBIX TOUYEeK. TpUTTepHBIE TOYKN —
crnennUIeCKUii CUMIITOM, IIPHUCYIINI TOJBKO Mruodac-
uaabHOMY cHHApPoMY. OHM HNPUHIIUIINAIBHO OTIMYAIOT
MuodacuraIbHBIA CHHIPOM OT BCEX IPYIMX BapHaHTOB
00JIeBOTO CMHApPOMA (B YaCTHOCTH, KOPEIITKOBOM 0OJIHN).

ABTOpPBI CTaTbU MPOBEIN UCCIEA0OBAaHUE TUHAMUKA
MHO(DACITHAIBHOTO 00JIEBOTO CMHIPOMA, MEHSIIOIIETOCS
B pe3yJibTaTe XUPYPruyeckKoro JeUeHusi CTEHO3a B BULE
JlaMrMHAKTOMMU. Bo3HUKaeT Bonpoc 06 06beMe TaMUHIK-
TOMUU — BO3MOXKHO, ITPOBOAWIACH TOJIBKO PE3EKLIUS 1y~
KeK 0e3 (paceTIKTOMMM WIIN MearaIbHast pe3eKIms dace-
TOYHBIX CYCTaBOB JIJISI IPEIOTBpAILlEHUST HECTAOUJIBHOCTH.
B n11060M cinyyae aBTOpbl OTMEUAIOT 3HAYMTEIbHOE CHU-
KEeHWE UHTEHCUBHOCTH 00JIEBOr0 CMHApOMa (110 BU3Yalb-
HOI aHAJIOTOBO IIKaJIe 0OJIM) U MTPU3HAKOB COLMAIBHOMN
ne3amarnranyu (o mkaire OcBecTpr) B pe3yiIbraTe mpoBe-
JIEHHBIX XUPYPTrMYECKUX BMeIIaTeNbCTB. [1pu 3TOM coxpa-
HSIETCSI BBICOKAsl pEaKTUBHOCTDb MAllMEHTOB B IJIaHE BOC-
Mnpou3BeaeHUs 00JIEBOTO CUHAPOMA MPU BO3AEWCTBUU
Ha TPUITEPHbIE TOYKU OPUTMHAJTbHBIM METOJIOM MEXaHW-
YeCKOM aJTbrOMETPUH, TTO3BOJISIIOIINM B IIM(MPOBOM BHI-
pPaX€HUU OLIEHUTb COXPAHHOCTb MYCKOBOTO Me€XaHM3Ma
TPUTTEPHBIX 30H MPU MUOMaCIINATBLHBIX CHHIPOMAX.

Takum o6pa3oM, B KauecTBe HanboJiee aKTUBHBIX TO-
YeK MPOSIBJICHNS MHO(DaCIINaJIbHOTO CMHIPOMa 0003Ha-
YeHBI 30HBI B 00JIaCTSIX IpUKperuieHust m. Multifidus, kak
Haubosiee aKTUBHO YYaCTBYIOILIEH B COXpaHEHUU MOOWJIb-
HOCTH M CTaOWIBHOCTU ITO3BOHOYHUKA, W m. Gastrocne-
mius, UMEIOIIEH, MOXanyli, MAKCUMAJIbHOE KOJIMYECTBO
TPUITEPHBIX TOYEK B 30HAX COEAUHEHUS C CYXOXKUIUSIMU.

JlaHHas1 cTaThsl AEMOHCTPUPYET BaXKHOCTb MOHUMAaHMSI
MPEEMCTBEHHOCTU MEXY OLIEHKOU 0COOeHHOCTeM OoJie-
BbIX CUHIPOMOB, HE MOAJAIOLIMXCS MOPOA TOMUYECKON
WHTepIpeTalny (KaKk MuodacIiiiaabHbIN CHHAPOM), 1 Ba-
PUAHTOB XMPYPruue€CKOM NeKOMIPECCUU, CTOJb 4acTO
1 OECKOHTPOJIbHO UCIIOJb3YEMbIX MIPU JICUEHUH IeTEHEepa-
TUBHBIX ITOPAXXEHU I TO3BOHOYHUKA.

A.0. Iyma, 0.m.4., npogpeccop PAH,
3a6. omdeneHuem Helpoxupypeuu ¢ epynnoii cocyoucmoil
u sndosackyaapHoil xupypeuu PI'BHY « Hayunbiit uenmp
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COMMENT ON THE ARTICLE “THE EFFECTS OF LAMINECTOMY
SURGERY ON PAIN, FUNCTIONAL DISABILITY, SENSITIZATION
AND ACTIVE TRIGGER POINTS IN SUBJECTS WITH LUMBAR DISC

HERNIATION”

K. Ezzati, Z. Rehanian, Sh. Yousefzadeh-Chabok, Sh. Ghadarjan, A. Davoudi-Kiakalayeh

The article is devoted to study the course of myofascial
syndrome in patients with the development of degenerative
stenosis of lumbar spine at the level of L4—L5. The deve-
lopment of degenerative changes (stenosis of the spinal
canal) often forms direct or reflected musculoskeletal pain
syndromes (in everyday life myofascial syndrome), nega-
tively affecting surrounding tissues (including the muscles),
causing a damage of their innervation and blood supply,
which leads to spasms, pain, forced posture, which in turn
worsens muscle condition and metabolism. The developed
vicious circle can be broken only with a complex effect on
all steps of pathogenesis of myofascial syndrome, in particu-
lar to the area of origin (Pilipovich A.A., Danilov A.B. Myo-
fascial pain syndrome: from pathogenesis to treatment.
Russian Medical Journal. Pain syndrome 2012; 0 (special
issue): 29—32) or to trigger points located in the zone of der-
matomes innervations (direct or reflected).

Trigger points can form anywhere in skeletal muscles,
which means that any muscle may be affected by trigger
points. According to our observations, if there are some
trigger points in few muscles, then they are not clinically
significant or quickly disappear on their own, even in the
absence of treatment. However, triggers tend to «spread»,
that is, over time, with the advent of the first triggers, the
more and more threads begin to appear in previously unaf-
fected muscles. As a rule, pain and anxiety arise when there
are many triggers — dozens of trigger points.

The trigger points is a specific symptom typical for my-
ofascial syndrome only. They fundamentally differ myofas-
cial syndrome from all other variants of pain syndrome (in
particular, the radicular pain).

The authors of the article conducted a study of the
dynamics myofascial pain syndrome changing as a result of

surgical treatment of stenosis in the form laminectomy. The
volume of the laminectomy remains a question — perhaps
there was either the resection of the arches without facet-
ectomy performed or the medial resection of the facet joints
to prevent instability. In any case, the authors note a signi-
ficant decrease in the pain syndrome intensity (according
to the visual analog scale of pain) and signs of social mal-
adaptation (according to the Oswestry scale) as a result of sur-
gical interventions. At the same time, high reactivity of the
patients remains in terms of reproducing pain syndrome
when exposing the trigger points by the original method of
mechanical algometry, which makes it possible to digitally
evaluate the safety of the trigger mechanism trigger zones
in myofascial syndromes.

Thus, as the most active points of manifestation of myo-
fascial syndrome, the zones in the areas of attachment of
m. Multifidus like most actively involved in maintaining
mobility and stability of the spine, and m. Gastrocnemius,
which has, perhaps, the maximum number of trigger points
in areas of connection with tendons.

This article demonstrates importance of understanding
of continuity between the assessment of the features of pain
syndromes that are sometimes not amenable to topical in-
terpretation (like the myofascial syndrome), and options for
surgical decompression, that are so often and uncontrollably
used in the treatment of degenerative lesions of the spine.

A.O. Gushcha, Doctor of Medical Sciences,
Professor of the Russian Academy of Sciences,

Head of the department of neurosurgery with a group
of vascular and endovascular surgery,

“Research Center of Neurology” of the Ministry

of Education and Science of Russia
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BeepeHue. Bpauu pasHbix cneunanbHOCTEN CTANKUBAKOTCA C TPYAHOCTAMU AUArHOCTUKN XPOHUYECKUX CyOAYPanbHbIX
rematom (XCAI) Ha pasnuyHblx 3Tanax, Kak npaBuo, 13-3a OTCYTCTBUA NPUYUHHO-CNEACTBEHHOW CBA3M MEXAY HEBPO-
NIOTNYECKUMU NPOSIBNIEHUAMU CYOAYPaNbHON reMaToMbl U TPABMOW rO/I0BbI, NONYYEHHO 33 HECKONIbKO HEAENb UMK AaXe
mecsueB Ao ocmotpa nauuenta. Knunuyeckn XCAI moxeT nposBAATLCA MMUTALMEN MHOXECTBA HEBPONOTMYECKUX
3abonesaHuii, U [0 TOro, KaK NaUWeHT ByfeT HanpaBneH K HEMPOXMUPYPry, OH NONAJAET B NOJE 3PEHUS Pa3NUYHBIX
CNeuManucToB, TAKUX KaK HEBPONIOTY, TEPANeBTLl, TPABMATONOMM 1 AaXke ncuxuatpsl. MaumeHT nonyyaeT HenpouibHoe
fIeYeHu1e, YTO HEMOCPEACTBEHHO CKA3bIBAETCA HA NOCIEONEPALMOHHO NEeTaNbHOCTU U UHBANUAN3ALMN GONbHBIX C flaH-
HOM naTtonoruen.

Llenb — onucaHue pefKoro KNIMHUYECKOrO cay4as atunuyHoro Tedenmna XCAr.

KnuHuueckuit cnyyai. Y xeHwWwmuHbl 54 NeT nocie NafieHns ¢ NeCTHULbI BbICOTOM 0KO0 2 M cnycTsA 1,5 Mec nocne TpaBMbl
pa3BMAUCH YTHETEHWE CO3HAHMs U TeTpanapes Ao 2—3 6Ganios no WKane KoAUYeCTBEHHOM OLEHKU MbllieyHoil cuibl Co-
BeTa No MeauunMHCcKkuM nccneposanuam (Medical research counsil Weakness scale). Mocne o6cnefoBaHus y nauueHTKu
BepuMUMpOBaHa XPOHWUYeCKas noaywapHas cy6aypanbHas rematoma 60nbworo 06bemMa, nonepeyHas fucnoKauus
CPeAMHHbIX CTPYKTYP FOSIOBHOrO MO3ra — Ha 16 MM. TpaBMa WeitHOro 0TAena N03BOHOYHMKA 6bina ucknoyeHa. MaymeHTka
6blna npoonepupoBaHa, XCAT yaanunu u3 2 hpesesbix 0TBEPCTUM, 4OBUBLINCE NOJHOMO OTMbIBAHMsA FEMATOMbI U B Noc/e-
AyIOLEM NOJIHOTO BOCCTAHOBNEHUA iBUrATENbHBIX QYHKLUMIA Y NaLUMEHTKU — ucxoa 5 6annos no wkane ucxofnos Masro
(Glasgow Outcome Scale, GOS).

06cyxpeHue. B npueefeHHOM ciyyae atunuyHoro Tevenus XCAI TpaBMaTMyeckoro reHesa 0CHOBHbIM METOfIOM ieYeHNs
Oblno xupypruyeckoe yaanexue XCAI MUHUMHBA3UBHBIM METOZIOM C HANOXKEHWEM 2 Tpe(UHALMOHHBIX OTBEPCTUI C Nno-
cnepyioeit asakyauven XCIr.

3aknioueHue. Mpobnema paHHero o6HapyxeHus XCAT kpaitHe akTyanbHa. TwatebHbli c6Op aHamMHe3a, HACTOPOKEHHOCT
BPayeil CMEXHbIX CMeLnanbHoCTeil no AaHHoM npobneme, 06A3aTeNbHOe NPUMEHEHWE METOAOB HEpoBMU3yaNMU3aLUu
(KomMnbloTepHas U MarHUTHO-pe3oHaHCHas ToMorpacus) 3a4acTylo NOMOraloT NPaBUIbHO U CBOEBPEMEHHO NOCTaBUTHL
ANarHo3, BOBPEMsi HauaTb flIeYeH e 1 NOBbICUT WAHC HONBLHOIO Ha BbI3[LOPOBAEHUE, IAXKE B CIYYAsAX aTUNUYHOTO TEUEHUS.

Kniouesbie cnoBa: XpOoHUYecKasn cy6,u.ypaanaﬂ rematoma, atTunn4yHoe Te4yeHne, TeTpaCUHLPOM, neyeHue
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A variant of the course of chronic subdural hematoma (clinical case)
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Introduction. Doctors of various specialties face difficulties in diagnosing chronic subdural hematomas (CSDH) at
different stages, usually due to the lack of an evident causal relationship between neurological manifestations of sub-
dural hematoma and the head injury sustained several weeks or even months prior to the patient's examination. Clini-
cally, CSDH can mimic multiple neurological disorders, and before the patient is referred to a neurosurgeon, they might
be inspected by various specialists such as neurologists, physicians, traumatologists and even psychiatrists. As a results,
the patient initially does not receive specialized treatment, which directly affects postoperative mortality and disability
in patients with this pathology.
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Aim. In this paper we aim to describe a rare clinical case of atypical course of CSDH.

A clinical case. A 54-year-old woman, after falling from a ladder about 2 m high, 1.5 months after the injury, developed
depression of consciousness and tetraparesis up to 2-3 points according to the Medical research counsil Weakness scale.
After examination, the patient was verified to have a chronic hemispheric subdural hematoma of large volume, transverse
dislocation of the median structures of the brain by 16 mm. An injury to the cervical spine was ruled out. The patient
was operated on, HSDG was removed from 2 milling holes, achieving complete washing of the hematoma and, subse-
quently, complete restoration of motor functions in the patient - 5 point by Glasgow outcome scale (5-point Glasgow
scale).

Discussion. This paper presents the results of treatment and observation of patients with atypical course of CSDH of
traumatic origin. The main method of treatment is the surgical removal of chronic subdural hematoma by a minimally
invasive method: the imposition of 2 trefination holes with removal by evacuation of CSDH.

Conclusion. The problem of early detection of chronic subdural hematomas is extremely relevant. Careful collection of
anamnesis, the alertness of doctors of related specialties on this problem, the mandatory use of neuroimaging methods
(computer and magnetic resonance imaging) will often help to correctly and timely diagnose, start treatment on time
and increase the patient’s chance of recovery, even in cases of atypical course.

Keywords: chronic subdural hematoma, atypical course, tetrasyndrome, treatment
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BBEJIEHUWE

CyonypanbsHas remaToma (CJI1I) mpencrasisieT coboit
CKOITJICHHE KPOBU MEXIYy MO3TOM M 000JI0UKaMU, OKpPY-
XKAIOMUMHK €T0. XpOHMYeCKas CyomaypaibHasi reMaTtoMa
(XCATI') — mommaTHoIoTnIecKoe 00beMHOE BHYTpIIEpeTI-
HOE KPOBOU3IMSIHIE, KOTOPOE HAXOMUTCS MEXXIY TBEPIOU
1 TAyTUHHO# MO3TOBEIMH 000JIOYKAMHU, BEI3BIBACT MECT-
HYIO WIN OOIIYI0 KOMIIPECCHIO TOJIOBHOTO MO3Tra, UMEeT
Karcyiy, KoTopasi oIpeiessieT Bce 0COOCHHOCTH Iiepe-
OpaJIbHBIX MTaTO(U3NOIOTMYSCKIX PEAKIIMi, KITMTHIYECKOE
TeUeHUE U JIeYeOHYIO TaKTUKYy [1—3].

ITo maHHBIM IMTEpATYpPHI, YacToTa HabmoaeHuit XCAT
B pa3HBIX CTpaHax KoJrebercs oT 2 1o 13 ciaydaeB (B cpen-
HeM 7,4 cimydas) Ha 100 Teic. HaceneHus B ron [4—8].
ITo maHHBIM POCCUMCKUX aBTOPOB, CPEIH XUPYPIrUICCKU
3HAYMMBIX BHyTpUuepenHbIX KpoBousnussauit XCJIT co-
craBistior 12—25,5 % [9]. Ha ux gosto npuxoaurcs no 7 %
BCeX 00beMHBIX 00pa30BaHMIi TOJIOBHOTO Mo3ra [10].

Haunbonee yacroii mprunHoii XCJIIT aBnsgeTcsa TpaBMa
TOJIOBBI, TIPM 3TOM OHA MOXKET OBITh HE3HAUYUTEIbHOMU
1 HE COITPOBOXKIATHCS MOTePE CO3HAHMS, PBOTOM, CYI0-
poraMu WM KaKUMHU-JIN00 APYTUMHU TTOCTTPaBMAaTHICCKH-
MM cuMnOToMaMu. YacTo TpaBMaTUIeCKUIf aHAMHE3 OTCYT-
CTBYET WJIM UMEIOTCS CBEICHMS O HE3HAUNTEILHOM TpaBMe
rosnioBwl [1, 11]. Kimuanyeckas manudgecranyss XC/AI Bo3-
MOXHa Yepe3 2 Hell, a MHOTIAa MECSIIBI M TaKe TOMBI OT Tpe-
TIoJIaraeéMoi 9epermrHo-Mo3roBoii TpaBMbI (UMT) [12—14].
Bonee yuem y 50 % manueHTOB B aHAMHeE3¢ MPUCYTCTBYET
AJIKOTOJIN3M, UTO, BEPOSITHO, OOBSICHSIET TPYITHOCTH TP BBI-
SICHEHUH TIPOMCXOXIEHUS U CPOKOB TpaBMHI [15].

o mmpoKoro pacupocTpaHeHUST KOMITBIOTEPHOM TO-
morpaduu (KT) Gonee uem y 30 % nmauumenroB XCAT'
He ObUTa IMarHOCTHPOBaHa 10 BCKphITHsL. Cpean Hanbosee
YaCTO BCTPEYAIOIINXCS OIMMOOYHBIX TMAaTHO30B — MHCYJIb-
THI, TPAH3UTOPHBIC UIIIEMUIECKIE aTaK, OITyXOJIN MO3Ta,

MEHUHTO3HIIC(DAIUTHI, AIKOTOJIbHBIC TICIXO3bI, HeHpoTa-
THUM Pa3TNYHBIX BUIOB, IBUTATEIbHBIC pACCTPOMCTBA (T1a-
pe3bl, TMapalindn), TUCIUPKYISITOPHAS SHIIedaTonaThs
(IDI1) n pa3nuuHBIE pacCTPOICTBA BHICIIEIT HEPBHOM
nearenbHocty (BHI) [16,17]. [posienenus XCAT' y monei
C HapyIICHUSIMH TICUXWMYECKOTO CTaTyca 9acTo IIpUHUMA-
JIMCH 33 IEMEHITNIO 1 IIPOYHE TICMXNIECKIE PACCTPOICTBA.
Yacrora ooHapyxkenus XCJI' cpean ncuxuueckKux v He-
BpPOJIOTMYECKNX OONIBHBIX cocTasisteT 0,6—2.,7 % [14].

OITMCAHUE KIIMHWYECKOT'O CITYYAA

B I'bY3 «Joponckas 6ompauma Ne 1 mm. H. . IMupo-
roBa» T. CeBacTomnoJis Mo HAlllMM HaOJI0eHUEM TTPOXO-
QWA JiedeHne 00IbHast ¢ aTuYHbIM TedeHnem XCJT.

Hayuenmrka 4., 54 eooa, 21.02.2020 docmasaena 6pu-
eadoii ckopoil nomowu 8 npuemnoe omoenenue I'b No [
um. H.U. Tlupoeosa u3 ncuxonesponoeuteckoeo ducnavcepa,
ede naxodunaces Ha neveruu ¢ 09.02.2020 ¢ opeanuueckumu
NCUX0IMOUYUOHANLHBIMU U HOBEOCHYECKUMU PACCMPOLICMBa-
MU Ha ore 310ynompebaeHUs ANKO2OAEM.

U3 meduyunckoil dokymenmayuu: «...nayueHmKa oKo-
10 3—4 ned Hazao ynaaa 6 6bimy ¢ recmuuybl (6bicoma —
0K0410 2 M); CO3HAHUe He mepsina, 00u,emo3208as CUMNMO-
Mamuka Omcymcmeoganda, OmMeudaiuchb Hcanodbl
Ha 6oae3HenHocmb 6 ooaacmu weu. Q6credo8ana u NPOKOH-
CYAbMUPOBAHA MPABMAMON020M (KpaHuoepagus u penmee-
Hoepaghus wieiiHo2o omaoena N0360HOYHUKA 8 2 NPOeKYUsX),
He8poa020M, mepaneemom — NPUHAKU MPAGMbl WEUHO20
omdena nNO360HOMHUKA OblAU UCKAIOHEHbl. Yuumbleas Hapa-
cmarowee yxyouieHue obujeeo cocmosinus (yeHemeHnue co-
3HAHUA 00 2AY00K020 O2AyUleHUs U NosiéAeHUe HaPYUeHUs
08udiCeHUll 8 KOHEHHOCMAX — MempPacuHOpoma), nayueHmKa
nanpaenena ¢ I'b Nel um. H.U. Ilupoeosa c duaerozom
«3aKpbimas eepmebpoO-cNUHANbHAS MPABMA, YUUO CHUHHO-
20 mo3zea (?), mempanapes».



PE3VJIBI'ATHI

B npueMHOM OTIENIeHUY MALMEHTKY OCMOTPEIIN Y3KHUE
CHEUATCTBI B COCTaBe COOPAHHOTO KOHCUIIMYyMa: HEBPO-
JIoTra, TeparneBTa, Heiipoxupypra.

Obuee cocmosHue paclieHUBAJIOCh KaK TSOKEIoe CTa-
ownbHOe. 2Kanob 13-3a yTHETEHHOTO CO3HAHUS U TSLKECTHU
COCTOSITHUS aKTMBHO He npeabsaBisaia. Koxa u BUgumele
CITU3UCTBIE — OJIeTHO-PO30BLIe cyxue. JIpIxaHne caMmocTo-
aTeJbHOE, YYallleHHOE, TTPOBOJUTCS C 2 CTOPOH, XPUIIOB
HeT. YacToTa AbIXaTeIbHBIX OBIDKeHUM — 20—22 /MUH, ap-
TepuaibHOe naBieHue — 125/75 MM pT. CT., ImyJibe — 86 yaa-
poB/MuH. 2KWBOT MATKMIA, HE B3IYT, Ha ITAJIbIIAIINIO HE pea-
rupyeT. Dusnonornyeckue OTIpaBIeHUST CAMOCTOSITENIEHBIE,
HETIPOU3BOJILHBIE.

Heeponoeuueckuii cmamyc: CO3HaHHE — COITOP, IIIKajia
koMelI I71asro (The Glasgow Coma Scale, GCS) — 10 6ai-
J0B. TlaumeHTKa NCMX03MOLMOHAIbHO BO30ynumMa, Oec-
MoKoiiHa. BepbabHOMY KOHTAKTY MOIJIEXKUT BSIJIO: Ha BO-
MPOCHl He OTBevaeT, KOMaHIbl He BHIMOJHSET. Ha
BHEITHUI O0JIEBOI pa3apaXkuTeslb pearupyeT rpuMacoit
W BSUTBIMU JBUKEHUSIMU B pyKax 110 TUITY OTIEePTUBAHUS.
3pauku D = S, poTopeaxums xusast. KopHearbHbIE 1 KOHBb-
JOHKTHUBAJIbHBIE pedieKchl coxpaHeHbl. HocoryoHble ckitan-
K1 6e3 aBHOM acuMMeTpur. OYyHKINS TTI0TaHUs U (POHA-
LIMSI COXpaHEHHI, SI3BIK — B ITOJIOCTHU pTa. TeTpamapes: cuia
MBIIIII B pyKax OlleHNBaeTcs B 3 0ajjia mo mKaje KoJimde-
CTBEHHOI OLIEHKY MBIIIeYHOM cuiabl CoBeTa Mo MeANILIMH-
ckuM uccnenoBanusM (Medical research counsil Weakness
scale, MRC), cyXoXuIbHO-TIEpHOCTaJIbHbBIC PehICKCHI
B pykax D < S, Bsutble; cmita MBIIILL B HOTax 2 6ajia, Ty-
6okue pediekCchl BBICOKME, ciieBa Bhie. [Tomoxurenb-
HBIM cuMnToM babuHckoro cripaBa. MBIIIIBI 3aThUTKA
purnaHbele. KoopamHaTopHble TpoObI He BHITTONTHSET M3-3a
HapyILIeHHOTO CO3HAHWS U MMEIOIIETOCS HEBPOJIOTMYeC-
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Koro nedunmTa B BUIe TeTpacuHapoMa. boeBast ayBcT-
BUTEJILHOCTh COXpaHEeHa, Ha Pa3dpakuTellb BSUIO OTIEP-
TMBaeT KOHEYHOCTH.

[Ipu 1OKaaTbHOM OCMOTpPE MPM3HAKM ITOBPEXKICHUS
MSTKHMX TKaHE# BOJIOCHCTOI YaCTHU TOJIOBHI M JINIIA HE BbI-
spieHbl. [1py mangbmanmuy 06J1aCTH OCTUCTBIX OTPOCTKOB
IICHOTO OTIe 1A ITO3BOHOYHMKA OTMEYAETCsI BRIPaKeHHAST
00J1e3HEHHOCTb.

Ilpedeapumensvnolii duaeHo3 Koncuauyma: COUeTaHHAsI
TpaBma. 3akpbitagd YMT. Yim6 roioBHOro Mo3ra. 3akpbi-
Tas BepTeOpOo-CIMHAIbHAS TpaBMa. YIITUO CIMHHOTO MO3-
ra. [IeperoMBbI MO3BOHKOB IIIEITHOTO OTIE/Ia ITO3BOHOYHM -
Ka (?).

ITanuenrtke nposeaeHo KT-ob6cnemoBaHue roJI0BHOIO
MO3ra, LIEHHOTO U TPYAHOIO OTAEI0B MO3BOHOYHUKA.

KT 201061020 mo32a (puc. 1): Ha cepuy CHUMKOB B KOCT-
HOM peXrMe KOCTHO-TPaBMaTHUECKNX M KOCTHO-IECTPYK-
TUBHBIX NI3MEHEHMI He BBISIBJICHO; B MSITKOTKAHHOM PEXKIIME
otMeyvaetcd MaccuBHast XCI I Hapg ieBbIMY JIOOHO-TEMEHHO-
BUCOYHBIMU 00JIacTIMU pasmepoM 24 x120 x 90 Mm; mpu-
3HAKW CHABJICHUS CPEOIMHHBIX CTPYKTYP TOJIOBHOTO MO3Ta
M JIATepaJIbHOM JUCIOKALIMEl BIIpaBo — 10 1,6 cM; GOKOBbBIE
KEJyIOYKNA He YBEIWYSHBI, ACUMMETPUYHBI, CMEIICHBI
BIIPaBO.

KT weiinozo u epyonoeo omadenoe no3eoHouHuKa: Ha ce-
PYIH CHUMKOB B KOCTHOM U MSITKOTKAHHOM PEeXIMaX KOCT-
HO-TpaBMaTHUYECKUX MPU3HAKOB, a TaKXe IPU3HAKOB
CIaBJICHNST HEBPAJIBHBIX CTPYKTYP CITMHHOTO MO3Ta He BbI-
SIBJICHO.

Iluaenos nocae obcaedosanus: 3akpeitass UMT (MecssaHOiM
maBHocTr). CrmasneHne rojoBHoro Mo3ra XCJII' B eBoit
JIOOHO-TEMEHHO-BUCOYHO-3aThIJIOYHOI oOnactu. ducio-
KaIlMOHHBIN CUHAPOM C JIATepaTbHBIM CMEIIIEHIEM CPEIH-
HBIX CTPYKTYP TOJIOBHOTO MO3Ta BIIPaBO M CHABICHUEM

Puc. 1. KomnsiomepHsie momoepammol 20106H020 M0O32a NAYUEHMKU 00 Onepayuu: a, 0, 8 — AKCUAAbHbIE CHUMKU HA PA3AUYHBIX YPOGHAX C NPUHAKAMU
XPOHUYECKOLl cyO0YPANbHOIL 2eMAMOMbL HAO 1€8bIM NOAYUAPUEM 20108H020 MO32a U (YOPMUPOBAHUEM nonepeuHoll duciokauuu do 1,6 cm

Fig. 1. Cerebral computer tomograms of the patients brain before surgery: a, 6, ¢ — axial images at different levels with signs of chronic subdural hematoma
over the left hemisphere of the brain and the formation of a transverse dislocation up to 1.6 cm
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MeIYJISIPHBIX CTPYKTYp. Tetpanapes. Juctopcus meitHo-
T'o OTZeJIa TO3BOHOYHMKA. DHIIe(aIoInaTis CMEIIaHHOTO
reHesa.

YunTeiBag M3JI0XEHHOE, a TAKXKe ONMUpPasCh Ha MHO-
TOYMCJIEHHBIM OMBIT Pa3jIMYHBLIX aBTOPOB, HAMU OBIJIO
MPUHSTO pellieHre O TTPOBEACHUN OTIePaTUBHOTO JISUSHMS
MUWHUMHBA3UBHBIM noctyrnoM [18—20]: HamoxkeHue 2 Tpe-
(pUHALIMOHHBIX OTBEPCTUI B JIEBOIT IOOHO-TEMEHHO U Te-
MEHHO-BHCOYHOM 06nacTsax ¢ aBakyauneit XCJII' Hanm jte-
BBIM MOJIyIIapyeM roJIOBHOTO Mo3ra. B cpouHoM nopsiake
MpoBeAeHa TIpeaoIepallMOHHas MOAT0TOBKA, TTOCJIe YeTo
MMaIleHTKa JOCTaBJIeHA B OTICPAIlMOHHBIN OJIOK.

Omnepamusa. CTaHmapTHASI TOATOTOBKA: B JICBO JIOOHO-
TeMEeHHO-BMCOYHOM 00JIaCTY MPOU3BEIEH MOJIKOBOOOpa3-
HBII pa3pe3, ToodepeIHO HATOKEHHI 2 Tpe(PUHAIIMOHHBIX
OTBEPCTUS B JIEBOI TOOHO-TEMEHHOM U TEMEHHO-BHUCOY-
Hoii oomactsix. [Tpu pesusum: TMO HanpsbkeHa, CUHIOIITHAS,
ci1abo TepegaeT MO3roBylo Imynbcanuio. ITocie BCKphITHS
TMO oTtmeyanoch BhlieJieHe TEMHO-0ypOii XXKUIKOM Mac-
cel CIT non naBnenuem. ITocpeaACTBOM OTMBIBAHUS U TT0-
cIemyIonleit peBU3K TeMaToMa 3BaKynpOBaHa MOJTHOCTHIO.
YuuTteiBasg, 4TO Karcyyia reMaToOMbl OblIa TOHKOM, OBIJIO
pellIeHO OrpaHNIMThCS JAHHBIMU KOCTHBIMU nedeKTaMu
U He yIansTh ee mosHocThio. [Tocie ynaneHus reMaToMbl
OTMEYaIMCh OTYETIMBAs MyJIbCallMsl MO3Tra U €ro pacipaB-
JIEHHUE.

B 1-e cyTku mociie onepaTUBHOTO JeUeHMs MalieHTKa
HaXoIWJIach B OTAEIEHNN peaHMalliu, 00llee COCTOSTHIE
COOTBETCTBOBAJIO paHHEMY MOCJIEOIIePAIMIOHHOMY IIEpU-
omy, ObIXaHUEe TOAIEePKXUBAIOCH ¢ TIOMOIIBIO amapaTa
HWCKYCCTBEHHOM BEHTWISILIMN JIETKUX, IIPOBOIMIIACH MEIU-
KaMeHTo3Had cepanys. K KoHILy 1-X cyToK maiyeHTKa cTa-
JIa TIpoOYKAAThCS, €€ SKCTYOUPOBAIN, CO3HAHNE TTPOSICHU -
Joch 1o ormymenus (12 6ammoB mo GCS); Ha 2-¢ CyTKH

OTMEYaJIOCh TTOJTHOE TIPOsSICHeHMEe co3HaHUs (15 6ammoB
no GCS), nMmennce IpU3HAKN TICUXOMOTOPHOTO 1 TTOBE-
IIEHYECKOTO pacCTPOMCTBA, M(opruIHa, Pe3KO CHIKEHA
KpUTHKAa COOCTBEHHOTO COCTOSIHUSI, BBIpaXCHHBIC MHE-
CTIYECKHE PACcCTPOICTBA, TETpaItape3 COXPAHSIICS: B BEPXHIX
KOHEYHOCTSIX — Ha 4—5 6aytoB 1o mkane MRC, B HIX-
HUX — Ha 2—3 6aju1a; Ha 3-e CyTKU MOJTHOCTBIO pErpeccrupo-
BaJI BepXHUIA TTaparape3 (CHIa MBIIIII B pyKaxX — 5 6aJllioB);
TIOBEICHICCKHE M TICMXOMOTOPHEIE PACCTPOMCTBA PETPecCcH-
POBaJIM Ha 5-€ CYTKH, OTMEYAJICS YaCTHYHBII perpecc ooIe-
MO3TOBOI CHMIITOMATHKM (COXPaHSIIMCH TOJIOBOKPYKEHHE,
MepUOaMYECKasi TOJIOBHAsI 00JIb); Ha 6—7-¢ CYTKU — MOJIHBII
perpecc HIDKHETO Taparapesa (CryIa MBIIII B Horax — 5 6aj-
JoB). 1aleHTKa aKTUBU3MPOBAHA, IepeaIBUTajIach IO I1a-
JIaTe, CaMOCTOSITEJIBHO CIIPaByIsiIa (hM3HOJIOTUIECKIE HYX-
nbl. [TocmeornepallnoOHHBIE paHBl 3aTSHYJINCH TIEPBUYHO,
IIBBI CHATHI Ha 10-€ CyTKU.

INamenTKa BBITICaHA HA 12-¢ CYTKM TTOCIIE OITepaiin
C TIOJIHBIM peTpeccoM TeTpacHMHIpOMa, OOIIeMO3TOBO
¥ 04aroBoil cuMnToMaTuK. OTMEedaroch YaCTUIHOE CO-
XpaHeHue paccTpoiictB BH/I: mammeHTKa opueHTHpOBaHa
B MECTe, BPEMEHHM 1 JIMIHOCTH, HO COXPAHSIJIOCh CHIXKE-
HIE aCcCOIMATUBHOTO MBIILUICHUS] M KPUTUKU COOCTBEH-
HOTO cocTosIHUS U 3a0oneBanus. [1o mkane ncxonos [az-
ro (GOS) oulernBaiachk Ha 5 6aJUTOB.

Koumpoavnuaa KT eonosnoco mo3zea, mpoBeneHHas
Ha 3-¢ CyTKHM TToCJIe oTtepai (prc. 2): Ha Ceprur CHIMKOB
B KOCTHOM PEXMME OTMEUYAIOTCS 2 KOCTHBIX Te(peKTa B Jie-
BOI JIOOHO-TEMEHHOM 1 TEMEHHO-BUCOUYHOI 00J1aCTsIX pa3-
mepamu 30 x 25 MM 11 30 X 35 MM; B MATKOTKAHHOM peXXrMe
10 CPAaBHEHUIO C MPEbIAYILIMM UCCAEI0BAaHUEM OTMEYAET-
s TIOJIOKUTENIbHAS TMHAMIUKA B BUIIE perpecca CMEIIeHMS
CPEIMHHBIX CTPYKTYP TOJIOBHOTO MO3Ta; OOKOBBIE KEIIy-
JIOYKH IIEHTPAIN30BaHbl, CHMMETPUIHBI; B JICBOI JIOOHOM

Puc. 2. KOM}’lb}Omele)le momoepammol 20106H020 M032a nAyUeHMKU nocie onepauyuu (Ha 3-e cymlcu): a, 6, 6 — AKCUA/IbHble CHUMKU HA pA3AUYHbIX YPOBHAX
C NpUSHAKAMU YMEHbUWEeHUs CMmeneHu nonepelmoﬁ ()umoxauuu u obsema cy66ypa/tbﬂaeo CKONAeHUS Ha0 Ne8bIM noaywapuem 20106H020 Mo3ed

Fig. 2. Cerebral computer tomograms of the patient’s brain after surgery (on the 3 day): a, 6, 6 — axial images at various levels with signs of a decrease in the
degree of transverse dislocation and the volume of the subdural accumulation over the left hemisphere of the brain



00JIaCTH OTMEYAIOTCSI OCTATOYHBIE TEMOPPArnIeCKIE CKO-
TUIEHUST pa3MepoM 10 5 x 10 x 15 Mm.

OBCYXIEHHUE

[IpencraBiaeHHBIN CITydaii OTpaXkaeT aTUITMYHOE TeUe-
Hue XCIT, umutupymoliee MeAyUIIPHYIO KOMITPECCUIO
B BHUE TeTpalrape3a (Cujia MBIIII B pyKax OICHWBAaJIach
Ha 3 6ayuta o mkajne MRC, cyXoXMIbHO-IEpUOCTaTbHBIE
pediekcol B pykax — D < S, Bsutble; crra MBIIIIII B HOTax —
2 Oaina, Tyookme pedeKchl BBICOKME, CeBa BHIIIE).
OmnmcaHHBIN cIyJail SBIsIeTCs KpaifHe peIKuM IIPOsIBIIC-
HUeM JJaHHOTO 3aboJieBaHud [5, 9].

3avacrtyio atnnmaHoe tedyeHne XCJIIT He mmo3BossgeT
CBOEBPEMEHHO ITOCTaBUTD IPABUJIBLHBIN TMarHo3. B cBs3u
¢ atuM guarHoctuka CI I ocTaeTcs CIOKHOI 110 HACTOSI-
1ee BpeMsl, YTO 00YCJIOBIeHO 3a4acTyio (10 50 %) oTcyT-
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CTBHEM JOCTOBECPHOI'O TPABMATUYCCKOTO aHaAMHE3a, HEJO-
CTaTOYHOM HaCTOPOKECHHOCTBIO BIIJIOTH 40 €€ OTCYTCTBUA
CMEXHBIX CIIEIUAIMCTOB K JTAHHOM HDO6J'ICMC.

SAK/ITFOYEHME

TiaTenbHBIN cOOp aHAMHE3a, HACTOPOKEHHOCTh Bpa-
Yyeil CMeXXHBIX CIIeLIMaIbHOCTE K JaHHOI mpobieme, 00sI-
3aTeJIbHOE TIPUMEHEHME METOI0B HEelpOBU3yaln3aluu
(KT m MPT) 3a9acTyio moMoTaT IIpaBIJIBHO U CBOEBpE-
MEHHO ITOCTaBUTh AUArHO3, BOBPEMsI HayaTh JIeUYCHUE
Y MOBBICUTH IIAHC OOJIbHOTO Ha BBI3IOPOBJICHUE, HaxkKe
B C/Iy4asiXx aTUMIUYHOTO TEYCHMUSI.

C y4eToM JaHHBIX JTUTEPATYPhI M Pe3yJIBTATOB COOCT-
BEHHBIX KJIMHUYECKUX HAOMIOASHU MOXHO CIeJaTh BbI-
BOJI, UTO HauboJiee MepCreKTUBHBIMU SIBJISIFOTCSI MAJIOMH-
Ba3MBHbBIe MeTOnbI yaaneHus XCIT.
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PA3SBUTHUE AHEBPM3Mbl BHYTPEHHENU COHHOM
APTEPMHN HA ®OHE YCITEIIHOI'O
KOHCEPBATHUBHOT O JIEYHEHUA ITPOJIAKTMHOMBI

M.A. Kyrun!, JI.A. Acrapbena', 1.B. Yepnos!, K.I'. Mukenanze!, C.b. fkosies!, A.H. JlaBpeniok?, A.JI. Jlonckoii',
I1.JI. Kamunun'

IDIAY «Hayuonanvhviii MeOQUUUHCKULL UCCAC008amMenbCKUll yenmp Hetipoxupypeuu um. akao. H. H. Bypoenrxo» Munzdpasa Poccuu;
Poccus, 125047 Mockea, ya. 4-s Teepckas-Amckas, 16;

2I'BY3 Huoiceecopodckoii obnacmu «lopodckas kaunuueckas 6oavHuya Ne 39 Kanasunckoeo paiiona Husxcneeo Hoseopoda»; Poccus,
603028 Huxcruii Hoseopod, Mockoeckoe w., 144

KoHTaKThl:

Wnbs BanepbeBuy YepHos ichernov@nsi.ru

BBepeHue. Bonpoc o coyetaHun ageHoM runodusa 1 MHTpaKpaHWUabHbIX aHEBPU3M OCTATOYHO LWMPOKO OTPAXEH B COB-
peMeHHoit nuTepatype. Mo AaHHbIM Pa3ANYHbIX aBTOPOB, PACIPOCTPAHEHHOCTb NOA0BHOTO COYETaHUA COCTABNAET B CPEA-
HeM 9 %. B OCHOBHOM BCTpeYaeTcsi COYeTaHUe FrOPMOHaNbHO aKTUBHbIX afeHoOM runodu3a ¢ aHeBpU3MaMu nepegHent
LMPKYNALUN: 69 % NofoBHbIX aHEBPU3M MPOMCXOAAT U3 COHHOI apTepuu. PaboT, npeAcTaBAALWMUX PAa3BUTUE aHEBPU3M
nocne NevyeHus NPoONAKTUHOM, HAMU He HallifieHo.

Llenb paboTbl — aHanu3 1 AeMOHCTPALMA IeYeHUs NALUEHTOB C Pa3BUBLUEICS aHEBPU3MOI BHYTPEHHUX COHHbIX apTepuit
(BCA) Ha thoHe ycnewHon KOHCepPBATUBHO Tepanuu NpoNaKTUHOMBI.

Marepuanbl u MeToAbI. B faHHOM cTaTbe NpoBefieH 0630p UTepaTypbl U NpeACTaBNeHb! BA KTMHUYECKUX HAbM0OfeHNSA
NaLWeHTOB, y KOTOPbIX Pa3BUnuCh aHeBpu3mMbl BCA nocne ycnewHoro KOHCEPBATUBHOTO JIEYEHUA MPONAKTUHOM.
PesynbTatbl. B 0601x onucaHHbIX ciyyasax aHeBpuambl BCA ¢ MHTpacennfpHbIM pacnpocTpaHeHeM pasBUANUCL nocne
YCMeWHOro KOHCePBATUBHOTO IEYEHUSA KPYMHBIX MHBA3WBHBIX NPOJAKTUHOM. B 0601x ciyyasx Obina BbINONHEHA OKKNO3USA
BCA, a B 0AHOM cnyyae TakKe Obl1 HANOXKEH IKCTPA-UHTPAKPaHUANbHBIA MUKPOAHACTOMO3.

3aknioueHue. MNpeAcTaBneHHble KNMHUYECKWE CYYan CBUAETENbCTBYIOT O BO3MOXHOM NPAMOM AECTPYKTUBHOM BO3fAel-
CTBUM OMYX0NEBOI TKAHW Ha CTEHKM COCYAOB. B HacToslwee Bpems BCeM 6OMbHBIM C aieHOMaMK, NPopacTalLuMy B Ka-
BEPHO3HbI CUHYC, Lienecoobpa3Ho NPOBOAUTL KOMMbIOTEPHYIO TOMOrpaduyeckyio aHrnorpaguio.

KnioueBble cnoBa: ageHoma rmnocbm3a, Ll,epe6paanaﬂ dHEBPU3Ma, SHAO0BACKY/IAPHAA OKKNIO3UA aHEBPU3MBbI

IOna umtuposanusa: Kytux M.A., Actadoesa J1.11., YepHos W.B. n ap. Pa3suTtue aHeBprU3Mbl BHYyTPEHHEN COHHON apTepuu
Ha (oHe ycnewHoro KOHCepBaTUBHOTO leYeHUs NpoaakTuHoMbl. Helipoxupyprus 2023;25(2):75-82. DOI: 10.17650/
1683-3295-2023-25-2-75-82

Development of internal carotid artery aneurysm after successful conservative treatment
of prolactinoma

M. A. Kutin', L.I. Astafyeva’, I.V. Chernov', K.G. Mikeladze', S. B. Yakovlev', A.N. Lavrenyuk?, A.D. Donskoy’, P.L. Kalinin’

IN.N. Burdenko National Medical Research Center of Neurosurgery of Ministry of Health of Russia; Russia, 125047 Moscow,
4" Tverskaya-Yamskaya St., 16;
2City Clinical Hospital No. 39 of Kanavinsky district of Nizhny Novgorod; Russia, 603028 Nizhny Novgorod, Moskovskoe Hwy, 144

Contacts:

Ilya Valeryevich Chernov ichernov@nsi.ru

Background. The problem of concomitant pituitary adenomas and intracranial aneurysms is extensively covered in
literature. According to various authors, the prevalence of such a combination of lesions is as high as 9 %, most com-
monly involving hormone-producing pituitary adenomas and aneurysms of the anterior circulation, up to 69 % of which
originate from the carotid artery.

Aim. To analyze and demonstrate the treatment of patients with developed internal carotid artery aneurysm (ICA) against
the background of successful conservative therapy of prolactinoma.

Materials and methods. In this article we review the literature and present two clinical cases of patients with deve-
lopment of internal carotid artery (ICA) aneurysms after successful conservative treatment of prolactinomas.
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Results. In both of the described cases, ICA aneurysms with intrasellar extension developed after successful conser-
vative treatment of large invasive prolactinomas. In both cases ICA occlusion were performed and in one of them ex-
tra-intracranial bypass surgery was performed as well.

Conclusion. The presented clinical cases suggest potential direct destructive effect of tumor tissue on vessel walls.
Currently, it seems reasonable to carry out computed tomography angiography in all patients with adenomas invading

the cavernous sinus.

Keywords: pituitary adenoma, cerebral aneurysm, endovascular aneurysm occlusion

For citation: Kutin M.A., Astafyeva L.I., Chernov I.V. et al. Development of internal carotid artery aneurysm after suc-
cessful conservative treatment of prolactinoma. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(2):75-82.

DOI: 10.17650/1683-3295-2023-25-2-75-82

BBEJIEHUE

Bormpoc o codyetaHnu ageHoM runodusa u THTpakpa-
HUAJIBHBIX aHEBPU3M IOCTATOYHO IIMPOKO OTPAXKEH B COB-
peMeHHoi iutepatype. [1o TaHHBIM pa3TMYHBIX ABTOPOB,
pacipoCcTpaHEeHHOCTh MOJTOOHOTO COYETAaHUS COCTABIISIET
B cpeaHeM 9 % [1—6]. B ocHOBHOM BCcTpedaeTcsi couera-
HHME TOPMOHAJILHO aKTUBHBIX aIeHOM runodusa ¢ aHeB-
pU3MaMH TepeaHed MUPKYISIun: 69 % Taknx aHeBpU3M
MPOMCXOIAT U3 COHHOM aptepuu [1, 2, 6—20]. Pexe Ha-
GJTI0IAr0TCSl MHTpace UISIPHBIe aHEBPU3MBI, KOTOPbIE MOTYT
OBITh CMEXKHBIMHU C OITyXOJIbIO, HECMEXHBIMU 1 BKITFOUCH-
HBIMHU B OITyX0J1b [6, 14—16, 21]. Yale Bcero yaaeTcs Bbl-
SIBUTh aHEBPU3MY OJJHOBPEMEHHO C OIYXOJIbIO TUToGhr3a
Y C YYETOM BTOTO ONPEAETUTh aeKBATHYIO TAKTUKY Jieue-
Husl. VIHOTIA 1 OTyXO0Jib, U aHEBPU3Ma BBISIBIISTIOTCS] BBULY
pa3pbiBa MOCIEIHEN, YTO MOXKET MPUBECTU K KPOBOU3IIH -
STHUIO B OITYXOJIb, HOCOBOMY KPOBOTEUEHUIO, (DOPMHUPOBa-
HUIO KapOTUIHO-KaBEePHO3HOTO COYCThSI MJTU CybapaxHo-
MAAJTLHOMY KPOBOMBIUSTHUIO TTPU pa3pylIeHUU CTPYKTYP
OCHOBaHWUS 4epera onyxosbio [3, 22—26]. Yamie Bcero
C aHeBpM3MaMU COUYETAIOTCSI COMATOTPOITMHOMBI U TIPO-
JakTUHOMBI [1—6]. [TocnenHue coctaBnsaoT okono 40 %
OT BCeX aicHOM TUIodu3a, 1 METOJOM BBHIOOPA UX Jieue-
HUSI SIBJISIETCST TEPATUSI aTOHUCTaMU AoamMrHa (B 4aCTHO-
ctH, KabeproauHoM 1,8 %), 3bdeKTUBHOCTD KOTOPBIX
cocrassieT okoJio 80 % [27]. Cpenu oCIOXHEHU KOH-
CEPBATUBHOTO JIEUECHHUsI MPOJAKTUHOM BCTPEUYAIOTCS Ha-

W ¢

3aJibHas IMKBOpest, (GrOpO3 Nerknux, KOHCTPUKTUBHBIN
nepukapaut [28—30].

Mpb1 onuchiBaeM 2 KITMHUYECKUX CITyqast Da3BUTHS aHEB-
pY3M KaBEPHO3ZHOTO CETMEHTA BHYTPEHHEN COHHOM apTepUu
(BCA) nocrie ycrientHoro KOHCepBaTUBHOTO JISYSHMSI TIPO-
JIAKTUHOM. VICTHHBIE TIPIUYMHEI (DOPMUPOBAHIST TIOMOOHBIX
aHEeBpM3M Heu3BeCcTHbI. Ham He BcTpeuanuch myoavKaluu,
OMUCHIBAIOLIME TTOAOOHOE COYETAHNE WA OOCYXKIABIIKE
BO3MOXHOE YaCTUYHOE Pa3pyIIeHNEe CTEHKU COCY/Ia OITyXO-
JIBIO B 00J1acTH (POPMHUPOBAHMS aHEBPU3MBI.

KIIMHUYECKUN CITYYAH 1

Hlayuenmra K., 65 aem, ¢ 2009 e. noayuaem xabepeo-
AUH 8 MAKCUMAAbHOIL 003e 2 Me/Hed no no8ody eueanmckoi
NPOAAKMUHOMYL (UCXOOHDLU YPOBEHb NPOAAKMUHA KPOSU
289656 mEd/n (40—530)), viasaentoii 86udy 20106HbiX 60-
aeil u 3pumensvuoix Hapyuenuii (OD (oculus dexter) — cuem
naasyes, OS (oculus sinister) — 0,9; noae 3penusi: OD — 6 y3-
KOM NoAe 8 HOCO80Ii N0A0BUHE, UEHMPANbHOE 3DEHUe HAPYUIEHO,
OS — cyxcerue 6 8ucouHOLL n0A08UHE Ha 8ce usema) (puc. 1).

B meuenue 4 mec nocae Hauana mepanuu nposaKmMUHOMb!
OMMeYeHbl HOPMAAUZAUUS YPOGHS NPOAAKMUHA 8 KPOsU
(410 MmMEO/mn) u ymenvuenue pazmepos onyxoau. K 2013 e.
ONYX04b NPAKMUYECKU NOAHOCMbI) Peepeccuposand, cqgop-
MUPOBANOCH BMOPUYHO NYCMOe MmYpeuKoe ceono, 0Cmpoma
3penus yayuuuaacs do 0,6 cnpaea u 0,7 creéa npu Hopmans-
HOoM noae 3penus (puc. 2).

Puc. 1. Maenumno-pe3onancroie momospammeol 201061020 Mo3ea nayuenmicu K. 0o nauara mepanuu azonucmamu dopamuna o gponmanshoii (a), akcu-
anvHoll (6) u caeummansholi (8) npoexuyusx. Onpedensemes UHBA3UBHO PACHYUASL ONYXOAb SUROPU3A KPYRHBIX PA3MEPO8

Fig. 1. Magnetic resonance imaging of the brain of patient K. before the start of therapy with dopamine agonists in frontal (a), axial (6) and sagittal (8)

projections. An invasively growing pituitary tumor of large size is determined
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Puc. 2. Maenumno-pesonanchvie momozpammol 201061020 Mo3ea nayuenmxu K. uepes 4 2o0a nocae navana mepanuu KabepeosuHom @ casummanbHou (a),

akcuanvHoil (6) u poHmanvHbIx (8) NPoeKyUax

Fig. 2. Magnetic resonance tomograms of the brain of patient K. 4 years after the start of cabergoline therapy in sagittal (a), axial (6) and frontal (8) projections

Puc. 3. Maenumno-pe3zonanchvie momoepammol 201081020 mo3ea nayuenmku K. om 2019 e. 60 pponmansroii (a), axcuanvhoii (6) u caeummansHoi (8)
npoexyusix. Onpedensemcs 3HOO-CYRPaNamepocestspHoe 00pazoeanue

Fig. 3. Magnetic resonance tomograms of the brain of patient K. from 2019 in frontal (a), axial (6) and sagittal (8) projections. Determined by

endosupralaterosellar formation

B 2019 e. (8ecb npedvidyuuil nepuood nayueHmKa npuHu-
mana Kabepeoaur u HabAAANACs NO MECMY JHCUMENbCMEa)
npu naarosom oocaedosanuu Ha MPT no mecmy scumenscm-
8a 6bl61eH0 IHA0-cynparamepocestsiphoe obpazosanue,
pacyeHenHoe KaK npo2peccust OnyxXoau, 8 ce:a3u ¢ vem nayu-

eHmKe 0blia yseauteHa 003uposKa Kabepeoaura npu Hop-
MAAbHBIX 3HAYEHUAX NPOAaKmMUHa (puc. 3).

B konue 2020 e. nayuenmixe u3z-3a npozpeccupyroueco
cHuxcenus 3penus (OD — cuem nanvyes y auya Ha oepanu-
UeHHOM yHacmKe 8 GUCOYHOU NOA08UHE NAPAUeHMPANbHO,
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OS — 0,9) 6bira gbinonnena cnupanbHas KOMAIbIOMEPHAs MO-
moepapuueckasn aneuoepagus (CKT-AI), npu komopoii vi-
A6AEHA eUCAHMCKAS AHEBPU3MA KABEPHO3HO20 CeeMeHmAa
npaeoti BCA (puc. 4), ¢ komopoii nhayuermka nocmynuia
6 HMHUI] neiipoxupypeuu um. akao. H. H. Bypdenko 0as su-
008ACKYAAPHOLO NeUEeHUS.

Tayuenmie naanuposaracy ycmarHoeKa NOMoK-nepena-
npasasiowjeco cmenma, 00OHAK0 NONbIMKU KAmemepuzayuu
npaeoii BCA ducmanvhee eueanmckoil anegpusmol 6 xode
08yX Onepayuli He Y8eHYANUCH YCNeXOM U3-3a CAONCHBIX AHA-
TNOMUMECKUX XapaKmepucmuxK aHespusmbl U Hecyuyell apme-
puu. [Ipu smom onpedenena HedocmamouHocmy Koalame-
DAABHO20 KPOBOMOKA NO 3A0Hell COeOUHUMENAbHOU apmepull.
Ha gone xoncepeamuenoil 20pMoHabHOU mepanuu 2udpo-
KOPMU30HOM NOCAE 8MOPOTLi HEYOAUHOU NONBIMKU SHO0BACK) -
AAPHO20 A€YeHUs Y NAUUCHMKU PA36UACS OCMPbLI NCUXO03
¢ 6pedosoii cumnmomamurxoi. C unmepsasom 2 Hed nocae
CMabuAU3ayUY COCMOSHUS NAUUEHMEKe NPOGedeHbl NPEGeH -
MUGHOe HANOMNCEHUE IKCMPA-UHMPAKPAHUANBHO20 MUKDO-
anacmomo3sa u okkaro3us BCA na yposue anespuszmot (puc. 5).
Tlocae onepayuu nayuenmra Haxooumcs 8 y008Aemeopumenb-
HOM cocmosiHuu 6e3 OUHAMUKU 8 He8POA0SUMEeCKOM cmantyce.

KJIIMHUYECKUU CITYYAU 2

IHayuenmy M., 58 nem, 6 2007 e. Ha ghone 3pumenvHbix
Hapywienuli u eunonumyumapusma 6vina evinoanena MPT,
npu KOMopoii 8bis6AeHA KPYNHASI UHBA3UBHO pacmyuas ade-
Homa eunoghuza (puc. 6).

Bsudy nosviuiernoeo yposus nporakmuna (6osee 5000
MEQ/n, mounsie yuppsl HeuzsecmHol) nayUeHmy HaA3HaA4eH
Kabepeoaun 1 me/Hed ¢ noaoxcumenvHviM 3Qghexmom 6 sude
VMeHbUleHUsl pa3Mep08 ONYX0aU U HOPMAAUZAYUYU YPOBHS NPO-
aakmura 8 Kkposu (puc. 7).

C 2020 e. (uepe3 13 nem nenpepbwieHoil mepanuu Kabep-
eonunom, ¢ 2008 e. nayuenm He Habar00ancs) y nayuenma
Dpa38UAC AMABPO3 CRPABA U CHU3UAOCH 3peHue caega do 0,6

6

(¢ Koppexyueii) ¢ evinadeHuem 6UCOYHOL NOAOGUHBL NOAA.
Ilpu CKT-AT sbisignena eueanmekas 4acmu4Ho mpomoupo-
BAHHAS aAHespU3MA KABePHO3H020 ceemenma npaeoi BCA

(puc. 8).

Puc. 4. [ueanmckas anespusma kasepno3noeo ceemenma npagoii BCA, evi-
sa6neHHan y nayuenmiku K.: a—e — cnupanvibie komnviomepHie momoepa-
guueckue aneuoepammol; e — 3D-aneuoepammol Npasoii GHymMpeHHell COHHOL
apmepuu

Fig. 4. Giant aneurysm of the cavernous segment of the right ICA detected
in patient K.: a—e — spiral computed tomography angiograms, e — 3D angio-
graphy of the right internal carotid artery

Puc. 5. Aneuoepammot cocyoog eonosHoeo mozea nayuenmicu K.: a — npaeoii obuieii u HapyjiCHOU COHHbIX apmMepUll NOCAe HAN0NCEHUS IKCMPA-UHMPAKPA-
HUANBHO20 MUKPOAHACMOMO3d; 0, 8 — NPAGOIl 6HYMPEHHell COHHOU apmepuu nocae nposederus: 0eKOHCMPYKMUBHOLL onepayuu (OKKAI03Us MUKPOCRUPAASMU,)

Fig. 5. Angiograms of the cerebral vessels of patient K.: a — the right common and external carotid arteries after extra-intracranial bypass; 6, 6 — the right internal

carotid artery after deconstructive surgery (occlusion with microspirals)
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Puc. 6. MaznumHo-pe30HaHCcHble MOMOSPAMMYL 20108HO20 MO32d NAUUCH-
ma M. do Hauana mepanuu KabepeoauHom 6 aKcuanvhol (a, 6), hpormans-
Holl (8) u caeummanvHoil (2) npoexyusx. Onpedensiemcst UHBA3UBHO PACMY -
Was onyxonb 2UNOQPU3A KPYNHLIX PA3MEPOS

Fig. 6. Magnetic resonance tomograms of the brain of patient M. prior to
cabergoline therapy in axial (a, 6), frontal (8) and sagittal (2) projections. An
invasively growing pituitary tumor of large size is determined

Puc. 7. Maznumno-pe3onancHbie momoepammel 201081020 Mo3ea nayuenma M.
uepe3 3 Mec nocie Havasa mepanuu KadepeosuHom 8 aKcuaavHoi (a, 6),
hpormanvroii (8) u cacummanvroii (2) npoexyusix. Ommeyaemcs ymeHvue-
HUe pazmepos onyxoau

Fig. 7. Magnetic resonance tomograms of the brain of patient M. 3 months
after the start of cabergoline therapy in axial (a, 6), frontal (8) and sagittal
(e) projections. There is a decrease in the size of the tumor

Puc. 8. Tueanmckas yvacmuuno mpomouposanHas anespuMa KAgepHO3HO20 CeeMeHma nPpasoii BHYMpeHHel COHHOU apmepuu, 8vigenenHasn y nayuenma M.:
a — 3D-aneuoepammol npaesoii 6HympeHrHell COHHOU apmepuu,; 6,  — CNUPANbHbIE KOMIbIOMEPHbIe MOMOPADUUECKUe AHLUOPDAMMbL, 2 — MACHUMHO-DPe30-
HancHas momozpamma 6 pexcume T2 6 aKkcuanrvHoil npoeKyuu

Fig. 8. Giant partially thrombosed aneurysm of the cavernous segment of the right internal carotid artery, detected in patient M.: a — 3D angiograms of the right
internal carotid artery; 0, ¢ — spiral computed tomographic angiograms; e — magnetic resonance tomogram in T2 mode in axial projection

2'2023

(O]
|9}
-
(9}
©
S
o
€
(o]
S
L
s
X
=
-
X
©
o
|y
m
s
(]
s
I
(]
o
=}
=
]
©
I

79



2’2023

Hab6niogeHue n3 npaktuku | From practice

80

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

A

Puc. 9. Aneuoepamma npagoii guympenteti COHHOU apmepuu nocie npogede-
HuUs 0eKOHCMPYKMuUGHOU onepayuu (OKKAI03Us MUKPOCRUPAAAMU)

Fig. 9. Angiogram of the right internal carotid artery after reconstructive
surgery (microspiral occlusion)

Yuumoieas anamomo-monoepaguueckue ocobeHHOCMU
auespusMvl (NPAKMU4eCKU NOAHYH OUCHAA3UN) CIEHKU CO-
cyoa, ocmputii yeon omxodxcoenus BCA ducmanvuee anespus-
Mbl), BLINOAHUMb PEKOHCIMPYKMUBHYIO ONEPALUI) C UCHOAb-
308aHUeM NOMOK-NEPEHANPABASAIOUe20 CIeHma He YOaaoch,
6 C6A3U C UeM PeuleHo NPosecmu 0eKOHCMPYKMUBHYH) onepa-
yuro. PynryuonanbHvie NPoobl — nepeoHss U 3a0HASA coedu-
HumenvHvle apmepuu pazsumol xopouio. IIpoussedena dexon-
CMPYKUYUsi c NOMOWbI0 MUKkpocnupaneii (puc. 9).

Ha 3-u cymku nocae onepayuu nayueHm 6biRUCAH
6 Y006.1emE0opUMenbHOM COCIOSHUY 0e3 OUHAMUKU 6 He8PO-
A02UMeCcKoM cmamyce.

OBCYKIIEHUE

B 000ux onMcaHHBIX Cllydyasix UHTPACEJUISIPHO pac-
mpocTpaHstomasics aneBpu3sMa BCA pa3BuBajach mocie
YCIIENTHOTO METUKAMEHTO3HOTO JIEYeHUST MHBa3UBHO pac-
TYIIMX KPYITHBIX TPOJIAKTUHOM. MexaH3M JeiicTBUSI aro-
HUCTOB H0(aMrHa OCHOBAH Ha TIPSIMOM CBSI3bIBAHUU TIpe-
Tmapara ¢ perienropamu 1ohaMruHa 2-ro THAa JJAKTOTPO(MHBIX
OTTYXOJIEBBIX KJIETOK, PUBOAS K TIOAABICHUIO KJIETOUHOM
ponudeparnun [31—33], yMEHBIIEHUIO pa3MepOB OITyXO0-
JIU U CHVXKEHUIO YPOBHS MPOJIAKTUHA B KpoBu [34, 35].
B 40 % cnyuyaeB aneHOMBI TUIIO(MU3a, B YACTHOCTH MPO-
JIAKTUHOMBI, 00J1a1al0T MHBA3UBHBIM POCTOM — OITYXOJIU
MOTYT MPOPACTATh B TIOOOM HAIpPAaBIECHUU U3 TyPELIKOTO
ceia, Topaxasl KaBepHO3HbBIN CUHYC, KOCTU U TBEPAYIO
MO3TOBYI0 000J104Ky [36, 37]. UHBa3us1 B oKpyXaloliue
CTPYKTYpPBI O0YCIOBIEHA BIUSTHUEM TaKuX (haKTOPOB, KaK
HaJTMYue MU3WHTETPUHA Y METAJUIONPOTeHA3bI, TpaHC-
(hopmupyroiux akTop pocTa OImyxon, IHAOTETNATBLHBIN

¢akTop pocta cocynoB U Jp., BBULY YETO TEOPETUIECKU
CYILIECTBYET BO3MOXHOCTH MTOPAXEHUST OMYXOJIbIO CTEHKU
BCA, uTo siBiIsIeTCSI OMHOM M3 TeOpHMii BOSHUKHOBECHUS
€IMHOBPEMEHHO COUYETAIOIINXCSI MHTPACEJUIIPHBIX aHEB-
pu3M 1 afieHOM rurnodu3a HapaBHe ¢ TaKUMU (daKTopa-
MU, KaK MECTHBI! HMPKYJISITOPHBIN CTpecC, SHIOKPUH-
HOe BO3aeiicTBUe U MexaHudeckuil apdekr [3, 38, 39].
B ciyuasix, mpencraBiIeHHBIX B CTaThe, BEPOSITHEE BCETO,
ameHoMa Tunodu3a YacTUYHO paspyinuia cteHKy BCA,
a 1mocJyie yMEHbBIIIEHUST OITyXOJIM McYe3sia ee KapKacHas
(yHKIIMS, B pe3ysTaTe 4eTo BO3HUKIIA TIPEAPACITONIOXKEH-
HOCTb JJIsl BO3HUKHOBEHUSI aHEBPU3MBI.

B nomo6HbIX ci1yvasix KpaliHe aKTyalbHBIM CTAHOBUT-
csl BepHasi MHTEpIIpeTalvsi 0ObeMHOTO Tpoliecca Xuas-
MaJTbHO-CEJUIIPHOI 00J1aCTH, TIOCKOJIbKY CTIeIIUDIIecKuii
aHaMHe3 Cpa3y HaBOJAUT Ha MBICITb O TpUodpeTeHun dap-
MaKOPE3MCTEHTHOCTU M TIPOAOJKEHHOM POCTE OITyXOJHN
WIA O KPOBOMBIUSIHUU B OCTaTKU oryxoyiu. OTINYUTh
aHeBpU3My OT onyxo/iu mo MPT no3Bossier Haauyue cuM-
nroma motepu curHana (flow void) ot kpoBoToka Ha T1-
u T2-B3BelIeHHBIX N300paXeHUSIX, OMHAKO IIPU HATUINU
TpoM003a aHeBpU3MBI T hepeHITNATBHBIN TUarHO3 MO-
3KET OBITh 3aTPYAHEH U B TAKUX CJIyYasiX ONTUMAIBHO BbI-
nogauTh CKT-ATL

TakTuKa JIedeHNs] UHTPACEJJISIPHBIX aHEBPU3M 3aBU-
CHUT OT UX pazMepa 1 hopmbl. BOZMOXHBI Kak JeKOHCTPYK-
TUBHBIE OIEpaIuy MPU afeKBAaTHOM KOJIJIaTepaTbHOM
KpOBOTOKE [25, 26, 40], TaK 1 COCYyI0COXPaHSIIOLIUE OIle-
panuu B BUJIE KOWIMHTA WJIK YCTAHOBKU TTOTOK-TIEpEHa-
TPABJISIONIETO CTEHTA TIPU YCIIOBUM TTOIXOISIINX aHATO-
MUUYEeCKMX ocoOeHHocTelt [41]. B ommcaHHBIX HaMu
chydasix TIpyA MPOBEACHUM CEJIEKTUBHON aHTUOTpadum
WHTpaonepalMoHHO o0pallany Ha ceds1 BHUMaHue mpa-
kTuuecku nonHas aucriasusi BCA Ha ypoBHE aHEBPU3M,
KpaliHe HeOJIaronpusiTHble aHATOMUYECKUE XapaKTepu-
CTHKY aHEeBPU3MBI, BKJII0Yast yroy otxoxneHus BCA mu-
CTajibHEEe aHEBPU3M, UTO, B CBOIO OUEpe/Ib, HE TIO3BOJIVIIO
MPOBECTU PEKOHCTPYKTUBHYIO OTEPAIMIO C UCTIOTh30Ba-
HHMEM TMOTOK-TIePEHATPABIISTIONINX CTEHTOB, U B pe3yJibTa-
Te ObUTH BBITIOTHEHBI JEKOHCTPYKTUBHBIE OTIEpaIH.

SAKJTFOYEHUE

IpencraBieHHble KITMHUYECKHUE CITy9au TTO3BOJISIIOT
TpeIoJiaraTh HETIOCPEICTBEHHOE IECTPYKTUBHOE BO3/IEH-
CTBME TKAHU OITyXOJIU Ha CTEHKY cocyna. JIBa HaOoaeHus
HE TO3BOJISTIOT C YBEPEHHOCTBIO CYIUTh O TOM, XapaKTep-
HO JIV 3TO TOJIBKO [IJISI TIPOJIAKTUHA, TUOO 3TO BOZMOXKHO
Mpu JI000M TOPMOHAIBHOW aKTUBHOCTU OIYXOJH, YTO,
B CBOIO OYepe/b, 3aCTaBJISIET OYePENHOM pa3 3aLyMaThCs
0 MexaHu3Max (HOPMUPOBAHUS AaHEBPU3M KaBEPHO3HOTO
cermeHTa BCA npu mHBa3uu ageHOM rurodusa B KaBep-
HO3HBI cuHYyC. BO3MOXHO, CTpO€HNE CTEHKM MOA00HbBIX
aHEeBPM3M OTJIMYAETCS OT aHEBPU3M, BBI3BAHHBIX IPYTUMU
npuarHaMu. Takxke 3TU IBa KIMHUYECKUX HAOMIOACHUS
MO3BOJISIOT TIPEAIOaraTh HaTMuue UCTOHUYEHUH CTe-
HoK BCA mnipy WHBa3uu OMyXoJu B KaBEPHO3HBIN CUHYC


https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D0%BD
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B5%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0&action=edit&redlink=1

n orcyrcTBuu nsMmeHennit BCA mo MPT u CKT-AT, uto,
B CBOIO ouepellb, MOBBIIIAET PUCK pa3pbiBa cteHKn BCA
MpY yAaJIeHUU OITyXoJieil U3 KaBepHO3HOTO CMHYCA.

Ha nacrosiieM aTtane mpeacTaBisieTcss 000CHOBaH-
HbIM ipoBoauTh CKT-AT Bcem maumeHTaM ¢ MHBa3uei
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aZcHOM B KaBepPHO3HBIN CUHYC, TIPH YIAJCHUHN OITyXOJIei
U3 KaBEPHO3HOIO CUHYCa MOApa3yMeBaTh BO3MOXHOCTb
paspeiBa cteHKH BCA mocite ynaieHUsI OIyXOJIH, BBITION-
HSIIOILEH «KapKacHYI0» (PYHKLUIO, Wik GOPMUPOBAHHUS
aHEBPU3MEI B IIOCJIEOIIEPAIIIOHHOM IIEpHOJE.
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Introduction. Intracranial meningiomas are the most common primary central nervous system tumors and are mostly
benign, arising from the meninges surrounding the brain, nerves, and vessels. An obstacle to the surgical resection of
meningiomas is the risk of injury to the superior sagittal sinus and the resulting compromise to the integrity of the
venous drainage. This article describes a circular multiple trepanation technique, which can be used to safely perform
resection of extracranial and intracranial meningiomas, aiming to reach the largest possible tumor area, since patient
prognosis is directly proportional to tumor resection.

Surgical technique. The first step is to make a horseshoe incision, then drill burr holes, forming a circumference around
the bone meningioma. The next step is to connect the orifices, incising the dura mater affected by the tumor along the
periphery of the extracranial meningioma. Subsequently, the bone and the dura mater are elevated. Thus, the bone and
dural part are separated from the intradural part, which is, in turn, removed later.

Results. The circular multiple trepanation technique was performed and a gross total resection of the extracranial and
intracranial meningioma (Simpson grade I) was achieved. The postoperative period showed positive results, with an
improvement in the patient’s eye disorder and interruption of generalized tonic-clonic seizures.

Conclusion. The circular multiple trepanation approach for treating extracranial and intracranial meningiomas described
in this note is performed safely and effectively, with good patient prognosis. Although it is a recognized option, it has
been insufficiently described, and it is therefore important to expand the knowledge and proper use of this technique
among neurosurgeons.

Keywords: multiple trepanation, parasagittal meningioma, extracranial meningioma, intracranial meningioma, burr holes
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Kpyrosoe MHO)XeCcTBeHHOe OTBEpCTHE ANA XMPYPrUYeCcKoro yaaneHus
3KCTPa- U MHTPAKPAHMANbHOW MEHMHTUOMBI (TEXHMYECKOe NpUMeyaHue)
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BBepeHue. BHyTpuyepenHble MEHUHTUOMbI ABASIOTCA Haubosee PacnpoCTPaHEHHbLIMU NEPBUYHBIMU ONYXONAMU LEHT-
panbHOi HEPBHO/ CUCTEMBI U B OCHOBHOM [OGPOKAYECTBEHHLIMU, BO3HUKAIOWMMU U3 MEHUHTUOM, OKPYXAIOWMX MO3T,
HepBbl 1 cocyabl. [pensaTcTBMeM AnA XUPYPruyeckoi pe3ekun MEHUHIMOM SBASIETCA PUCK NOBPEXKAEHUA BEPXHEro Ca-
TUTTANIbHOTO CUHYCA M CBA3AHHOE C 3TUM HapyLeHWe LeoCTHOCTU BEHO3HOO ApeHaxa. B gaHHoM cTaTbe onucbiBaercs
TEXHWUKA LMPKYNSPHOM MHOXECTBEHHOI TpenaHaLmum, KoTopas MoXeT GbITb UCMOo/Ib30BaHa A1 6€30MacHOro BbINOIHEHUS
pe3eKLMN IKCTPAKPAHMANbHBIX U MHTPAKPAHUANIbHbIX MEHUHTUOM C LIEbI0 AOCTUMKEHUA MAKCUMaA/IbHO BO3MOXHOW Miio-
LWAAM ONYXO0JM, NOCKOJbKY MPOrHO3 NaLueHTa NpAaMo NponopLMOHaNeH peseKLmm onyxonu.

Xupypruyeckas TexHUKa. [lepBbiM Warom ABAAETCA NOAKOBOOOPa3HbIi pa3pes, 3aTeM NPOCBEPANUBAIOT OTBEPCTHS, HOp-
MUPYS OKPYXHOCTb BOKPYT KOCTHOM MeHUHI1oMbl. Crepyiownil war — coefuHeHne 0TBEPCTUiA, paspes TBepAOH MO3roBoi
060/104KM, MOPAKEHHOI OMYXO0NbIO, MO Nepudepumn IKCTPAKPaHNUANbHON MEHUHTUOMBI. 3aTeM KOCTb U TBEpAas MO3roBas
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o6onoyka npunogHuMatoTcs. Takum 06pa3om, KOCTb U AypanbHas YacTb OTAENAIOTCA OT MHTPAZYpanbHOM YacTu, KoTopas,
B CBOK OYepefb, yAANAeTCA No3xKe.

Pe3ynbratbl. bbina BbiNoNHEHA KpyroBas MHOXECTBEHHas TpenaHaums W SOCTUTHYTa rpybas ToTanbHas pe3eKkums aKc-
TpaKpaHUanbHoil N WHTPaKkpaHuanbHoi MeHuHrnombl (I knacc no CumncoHy). MocneonepayMoHHbIA Nepuog nokasan
MOJIOKUTENbHbIE PE3yNbTaThl. YMEHBLINIIOCH [Ma30[BUraTeNbHOE PACCTPOCTBO NALMEHTA U NPEKPATUANCH FeHEPaNU30BaHHble
TOHUKO-KJIOHUYECKME NPUNALKY.

3aknioueHue. OnucaHHbI METO LIMPKYNAPHON MHOXECTBEHHOW TPenaHaLum Afs NeYeHns 3KCTpaKpaHUanbHbIX M UHTpa-
KpaHWanbHbIX MEHUHTUOM BbINONHAETCA Ge3onacHo U 3HEeKTUBHO, C XOPOLWMUM MPOrHO30M AN nauueHTa. XoTa 370
NPU3HAHHbI BapUaHT, OH HEOCTAaTOYHO ONMCaH, TOITOMY BaXKHO PaclIMpPUTL 3HAHUA U NPaBWJIbHOE UCMONb30BaHME 3TN
TEXHUKU CPEfM HEipOXMpypros.

KnioueBble cnoBa: MHOXeCTBEHHas TpenaHalus, napacarutranbHas MEHUHTMOMA, IKCTPAKPaHUANbHAA MEHUHTUOMA,
WHTPaKpaHWanbHas MEHUHTUOMA, BypCOBOE OTBEPCTUE

[Ana uutuposanusa: Xanar H.M., Mepeiipa M.T., loHcansec [.T. n ap. KpyroBoe MHOXecTBeHHOe OTBEpCTUE ANA XMPYp-
TMYECKOro yAaNneHms 3KCTpa- U MHTPaKpaHManbHOW MEHUHIMOMbI (TexHUYeckoe 3ameyaHue). Neyrokhirurgiya = Russian
Journal of Neurosurgery 2023;25(2):83-8. (In Eng.) DOI: 10.17650/1683-3295-2023-25-2-83-88

INTRODUCTION

Intracranial meningiomas are primary central nervous
system tumors and are mostly benign [1, 3]; 15—20 % are
atypical and only 1—-2 % are malignant [3].

A typical intracranial meningioma is an extra-axial [3]
and dural-based mass, originating from the arachnoid cap
cells. These tumors are more common at sites of dural folds,
so these cells are associated, for example, with the villi of
the venous sinuses [2].

Parasagittal meningiomas comprise 20 % to 30 % of all
meningiomas [7]. This tumor is defined by Harvey Cushing
and Louise Eisenhardt as one that fills the parasagittal angle,
without brain tissue between the meningioma and the supe-
rior sagittal sinus (SSS). Based on their location along the
SSS, parasagittal meningiomas are divided into those located
in the anterior, middle and posterior third of the sinus [7].

Furthermore, there are also extracranial meningiomas,
rarely visualized and commonly found in the head and neck
region (sinonasal tract, temporal bone, and scalp). They
may be originated from primary intracranial meningiomas,
which can enlarge and develop a direct extension, or from
ectopic arachnoid cells [4].

Additionally, extracranial meningioma might arise from
mesenchymal cells, which are capable of differentiating
into countless other cells [4]. As an unusual tumor, it poses
a challenge in medicine, often resulting in erroneous diag-
noses of patients with extracranial meningiomas.

Advances in neurosurgical techniques are extremely neces-
sary. Proposed surgical procedures for resection of meningiomas
are complicated by the risk of injury to the superior sagittal sinus
and the resulting compromise to the integrity of the venous
drainage. This article describes the circular multiple trepanation,
which is a resection of extracranial and intracranial meningi-
omas. The surgical approach performed is innovative and unu-
sual. Although it is already used, it has been poorly described to
date. Its objective is to resect the tumors, minimizing the risk of
injuring the superior sagittal sinus, and achieve optimized per-
formance in the resection of meningiomas. Moreover, it aims to
reach the largest possible tumor area, since patient prognosis is
directly proportional to tumor resection.

SURGICAL TECHNIQUE

After general anesthesia is administered, the patient is
positioned in ventral decubitus and the skull is placed in
a Mayfield three-pin skull fixation device (Codman, USA).
The first step is the horseshoe incision (fig. 1-a and fig. 2-a).
Since the meningioma is extensive, it is necessary to leave
about three centimeters for visualization of the meningi-
oma margin when opening. Trepanation holes are per-
formed (fig. 1-b and fig. 2-b), forming a circumference
around the bone meningioma (tumor-invaded bone).
The orifices are connected with a rongeur, and the dura
mater affected by the tumor is incised around the periph-
ery of the extracranial meningioma by the trepanation
holes (fig. 2-c), therefore isolating the bone and dura
mater. The bone and affected dura mater are elevated.
Thus, the bone and dural part are separated from the
intradural part, which is, in turn, removed later (fig. 1-¢).
In the intradural part, the SSS and a two-centimeter
area around it are completely visible, exposing both sides
of the sinus. The veins draining the tumor are coagulated
and the dissection of the meningioma occurs away and
separated from the cerebral parenchyma. The part of the
tumor closest to the SSS is dissected last.

RESULTS

A 43-year-old woman with generalized tonic-clonic
(GTC) seizures underwent imaging examination that
revealed an extracranial and intracranial meningioma (fig. 3).
Upon investigation, it was found that, in addition to GTC
seizures, she had grade IV left hemiparesis, attention defi-
cit and papilledema, detected on fundoscopic examina-
tion.

Tumor resection was performed using the circular mul-
tiple trepanation technique and a gross total resection of the
extracranial and intracranial meningioma was achieved.
The degree of resection on the Simpson grading scale was
Grade I. Postoperative imaging confirmed successful men-
ingioma removal (fig. 4-b), and the patient failed to present
GTC seizures, in addition to obtaining improvement in the
ophthalmologic disorder.
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Fig. 1. (a) Skull deformations caused by the transitional meningioma. (b) Surgical technique — circular multiple trepanation for tumor resections. It’s used
an extended and wide approach. (c) Tumoral bed after resection. Hemostasy using Surgicel

Fig. 2. Demonstration illustrations. (a) Horseshoe incision with extensive exposure of the bone respecting the limits of the tumor margins. (b) The circumference
formed by the trepanation holes around the bone invaded by the meningioma. (c) The connected burr holes and the dura mater affected by the tumor incision
around the bone meningioma. (d) Parietal craniotomy with four burr holes around the parasagittal meningioma

DISCUSSION wait”), partial resection and radiosurgery, which may be an
Treatments of extracranial and intracranial parasagittal —adjunctive treatment to surgery or a primary intervention.
meningiomas consist of simple observation (“observe and However, in the vast majority of cases, surgery is the gold
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Fig. 3. Contrast-enhanced T [-weighted coronal, sagittal and axial magnetic resonance demonstrates a left parasagittal meningioma. It is possible to visualize

the neural tail of the meningioma and the midline shift

Fig. 4. (a) Precise visualization of the tumor bone infiltrative pattern. (b) Post-
operative axial CT scan showing total resection of the parasagittal meningioma
and brain midline centered

standard intervention, with complete or incomplete resec-
tion depending on the accessibility of the tumor [5, 7].

According to Pires de Aguiar PH (2010) [12], total re-
section is associated with better surgical outcomes, but it is
a treatment that generates complications that less aggressive
techniques do not.

Although benign and slow growing, this neoplasm com-
promises several brain functions. Initial symptoms are head-
ache, focal neurological deficits, convulsions, personality
changes, progressive hemiparesis (especially in large mid-
dle-third tumors), confusion and altered level of conscious-
ness [3, 7]. In this case, the patient manifested papilledema
and papillary disorder due to increased intracranial pres-
sure. It is important to understand that the symptomatolo-
gy is based on the location of the tumor [3, 4, 7, 12].

Parietal craniotomy is the indicated approach for para-
sagittal meningiomas. A great risk posed by this technique
is to reach the superior sagittal sinus: due to the lack of brain
tissue between the meningioma and the sinus, the SSS ends
up surrounded by the tumor [12]. In a craniotomy, four
trepanation holes are drilled (fig. 2-d), and it is necessary

to include the midline to ensure that both sides of the SSS
are visible (the bone flap extends at least two centimeters
beyond the midline). Great care is required when using the
craniotomy to prevent sinus laceration. Firstly, the sinus is
separated with a Penfield dissector, and then the holes are
connected with a high-speed drill [8].

Unlike craniotomy, the multiple trepanation technique
consists of a circular perforation of the skull around the
periphery of the parasagittal meningioma. Thus, more trep-
anation holes are drilled along the circumference of the
meningioma, and then connected to each other. The ad-
vantage of this technique is the number of holes; as there
are more orifices than in a craniotomy and they are at min-
imum distance, sawing between holes avoids a possible
damage to the dura mater and lesions in the superior sagit-
tal sinus, one of the major complications of parasagittal
meningioma resections.

Both techniques must be performed with great care to
prevent injury to the superior sagittal sinus, since an injury
in the SSS compromises the venous drainage and can cause
numerous lesions to the cerebral venous system and neuro-
logical complications, such as deficiency in spatial aware-
ness, impaired central nervous system afferent and efferent
function and visual processing disorder [9].

In order to avoid damage to the venous system, it is
extremely important for the surgeon to differentiate dis-
placed vessels and nerves outside the tumor from those who
are irrigating the tumor, because the procedures are differ-
ent. In the first case, the vessels and nerves are separated
and protected by sponges, while in the second case, blood
vessels supplying the tumor are coagulated [10].

In addition, both craniotomy and multiple trepana-
tion create irregular and sharp edges. Therefore, it is nec-
essary that the bone flap is replaced without gaps, using
suture, screws, and plates so that bone edges do not pro-
trude and hurt the skin. A disadvantage of multiple trepa-
nation in relation to craniotomy is the greater loss of bone
tissue [11].

The table shows that the circular multiple trepanation
technique has numerous advantages and compares it with
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Advantages, indications and disadvantages of techniques in surgical approach of parasagittal meningiomas

Techniques Indications/advantages Disadvantages
— Decreases the risks of sawing and aggression to the dura mater.
Circular — Lower risk of injury to the superior sagittal sinus. — Great loss of bone tissue.
multitrepanation — Wide surgical field. — Jagged and sharp edges
technique — Exposure of the entire tumor. — Limited view of the SSS
— Indicated for large tumors
— Jagged and sharp edges
— Injury to the superior sagittal sinus
Parietal craniotomy  — Wide surgical field. and overlying cortical veins.
[13] — Is considered the gold standard technique — Burr holes placed over the midline
can cause an injury to the SSS.
— Limited view of the SSS
— Wide surgical field.
Two-Part Parasagittal — Better visualization of the midline and SSS than other techniques. g : ]
Craniotomy [14] — Direct vision of the epidural space. This option needs further exploration

— Better control of venous bleeding and the SSS is more secure

— Minimally invasive technique.
— Less loss of bone tissue.

Endoscopic removal

[15] with calvarial craniotomy.

— Indicated for patients with severely atrophic scalp skin that
greatly increases the risk of significant healing complications

— Limited surgical field.
— More difficult to achieve complete
tumor resections

— The major bridging veins that are located on the surface and
more superficially do not darken and get in the way the tumor

Abbreviation: SSS — superior sagittal sinus.

other techniques: parietal craniotomy, two-part parasagittal
craniotomy and endoscopy removal.

CONCLUSION
The circular multiple trepanation approach for extra-
cranial and intracranial meningiomas described in this note

is performed safely and effectively, with good patient prognosis.
The surgical technique aims at the lowest possible risk of injury
to the SSS, and the largest possible resection of the meningioma.
Although it is a recognized option, it has been insufficiently
described. We aim to describe it in order to expand the know-
ledge and proper use of this technique among neurosurgeons.
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The last decade of the XXI century was marked by the active development and introduction into clinical practice of the
technology of Enhanced recovery after surgery. It allows you to ensure a quick and high-quality recovery after surgery,
reduce the number of complications, reduce the time of hospitalization and medical costs without increasing repeated
hospitalizations, postoperative morbidity and the need for observation in the intensive care unit, minimize differences
in the provision of perioperative care in various medical institutions and improve the quality of medical care to the
population.

Aim. To describe the history of development and current state of Enhanced recovery after surgery (ERAS or fast-track),
to present the ERAS Society protocol for spine surgery in adults and a consolidated protocol in children, and also have
determined the results of the implementation of ERAS in various sections of spinal neurosurgery.

Key words: enhanced recovery after surgery, ERAS, fast-track, history of ERAS, spine surgery, children, adults, vertebro-
logy COVID-19
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BBEJIEHUWE

Ha 3ape XXI B. nosiBUIMCh COOOIIEHUST O PEBOTIOLM -
OHHOM KOHIIETIHNU B XUPYPTUH, KOTOpAs 3HAUNTEIHHO
yIIydIIIajia IepruomnepalmoHHbBINA YXOI 1 Pe3yJIbTaThl XUPYpP-
TUYECKOTO JIeYeHUs. DTO OBUIO CBA3aHO C BHEAPEHHEM
B KIIMHUYECKYIO TTPAKTUKY ITPOTOKOJIOB YCKOPEHHOTO BOC-
craHoBiieHus 1ocie orepaunu (Enhanced Recovery After
Surgery, ERAS) [1—3], paHee 6oiiee m3BeCTHBIE Kak «fast
track surgery» (IIporpaMmMa yCKOpeHHOTO BEI3IOPOBICHMUSI.
JlaHHBIEe IIPOTOKOJIBI OCHOBAaHBI Ha MPUHIIAIIAX JOKa3a-
TEeJbHOM MEIWIIMHBI U HaIIpaBJICHBI Ha YIyYIICHUE pe-
3YJIBTaTOB XUPYPIUUIECKOTo JiedeHUs1. OCHOBHOM ITPUHITUIT
koHuenunn ERAS — CHMXeHME CTPECCOBBIX peaKIINid
opraHmsMa naiueHTa Ha onepanuo [4—6]. TexHomorus
ERAS ycniertHo ippMeHsieTess Ha MEeKITyHapOIHOM YPOBHE
(puc. 1 1 2) B pa3IMYHBIX 00JIACTAX XUPYPIUHU, O YEM CBU-
JIETEILCTBYIOT PaCTYIIEee YHCIIO ITyOTUKAITUIA ¥ TTPOBEICHIE
exxeromHoro BecemupHbiii Konrpecca ERAS, cobuparorie-
O mesneratoB 6osee yeM 13 50 cTpaH cO BCEX KOHTHMHEH-
TOB [5, 7].

Buedpenue ERAS 6 kaunuueckyro npakmuky oaem 603-
modcHocms [8—22]:

* COKPATUTh MEIUIIMHCKIE PaCXOIbl Ha 5—8 ThIC. TOJLIT.
CIIA Ha 1 ciyyaii;

* CHU3UTb XUPYPTUIECKUE OCIOKHEHMS ¥ CPOKHU TOCITH-
tanu3auuu Ha 20—50 % 6e3 yBeandyeHus TOBTOPHBIX
TOCTIMTAIN3alINi, TOCIeoNepalliOHHON 3aboIeBac-
MOCTH ¥ HEOOXOIUMOCTH HAOJONECHNUS B OTHCIICHUN
WHTECHCUBHO TepaImu;

* YMEHBIIIUTHh CMEPTHOCTD B TIOCJICOIIEPAIITMIOHHOM TIE-
puoze;

* COKPATHUTh CPOKHM BOCCTAHOBJICHUSI ITOCJIC OIepaIiy
Ha 30 %;

* ONTHUMU3UPOBATH PA3INUUS B YPOBHE OKa3aHMS TICPH-
OITepalIMOHHON TTOMOIIM B MEIUIIMHCKUX YIpeXKIe-
HUSX;

* TIOBBICUTH YHOBJICTBOPEHHOCTb WMCXOIOM JICUCHMS
1 TOCTUYB 00JIee BBICOKUX (DYHKIIMOHAIBHBIX PE3YIh-
TaToB;

* VIIyYIIUTh PEe3YIBTaThl XUPYPTUIECKOTO JICUCHUST 1 Ka-
YeCTBO OKA3aHUS MEIUITMHCKOM ITOMOIITY HACEIICHMUIO.

NCTOPHA CO3JAHUMA 1 PASBBUTUA
TEXHOJIOTUM YCKOPEHHOTI'O
BOCCTAHOBJIEHUA ITOCJIE OTTEPALIMN
Konuenuusa ERAS BBenena B 1997 . gaTckum Tpo-
deccopom Xernpukom Kenerom (Henrik Kehlet) (Ta6ur. 1),
KOTOPBI MPEAIONIOXKWII, YTO, «XOTS OTAEIbHbIE U3MEHE-
HMs (METOI WJIU cXeMa MpueMa JIeKapcTB) B mepuorepa-
LIMOHHOM TTPaKTUKE caMU 10 cebe He MMEIOT 3HAUNTEIb-
HOTO BJIMSIHUSI, BHECEHME HECKOJIbKUX U3MEHEHU I MOXET

3HAYUTEIBHO YIYIIIUTD pe3yJIbTaThl JeueHUs». Ha ocHo-
Be TTaTODU3NOIOTUISCKOTO aHAIN3a OCTIOXHEHUI TTOCIIe
TUTAHOBBIX OIePAaTHBHBIX BMemIaTebcTB X. KemeT mpem-
JIOXKWJI TIPOTPaMMY-TIPOTOKOJI, HalIpaBIeHHYIO HA YMEHb-
IIeEHNE CTPECCOBOM peaKLMKU OpraHm3Ma OOJILHOTO Ha
XUPYPruyecKyro arpeccuro [6]. IM Takske BbIfesIeHbI (haK-
TOPHI PHCKa B paMKax ITepHOIepallMOHHBIX IIEPUOIO0B,
KOTOPBIE MOTYT OBITh YCTPaHEHBI OJ1arogaps NCIIOIb30Ba-
HUIO MYJBTUMOIAIBHBIX TIEPUOIIePAIIMOHHBIX IIPOTOKO-
JoB [23].

B 1998 1. b. bpammoy (B. Bradshow) BriepBeIe ymoTpe-
oun repMuH «fast track surgery» [24], a B 1999 . X. Kener
OITyOJIMKOBAJI CTAaThIO, B KOTOPOM COOOIIATIOCH O CHIXKE-
HWMU TOCIINTAIN3aY Ha 3—8 mHel 6arogapst TeXHOJIOTUN
«fast track» pu pe3eKIY CUTMOBUAHOM KUIIKHA [25]. DT
OTYETHI OBLUIM BCTPEUYCHBI CKETITUYECKH, OMHAKO CO3MaH-
Hag B 2001 . B JloHmoHe paboyas rpyIma J1oKasajia, 4To
5TO BO3MOXHO IIPU MCIOJIB30BAHUN MYJBTUMOIAIBHOTO
MOAX0/1a K BOCCTaHOBJIEHUIO [26]. B cocTtas 37011 paboueii
IpyIIIb Bouwiu 6 Beayiux xupypros — X. Kener (Janus),
K. ®upon (K. Fearon, Bemmkobopuranus), O. KOHTKBHUCT
(0. Ljungqvist, IIIseumst), A. PeBxayr (A. Revhaug, Hop-
Berusi), M. pon Meitendensar (M. von Meyenfeldt, Hu-
nepnannsl) u K. ne Monr (C. Dejong, Hunepnaumsl).
Mx tenwlo ctana pa3paboTka U HayuHOe 0O0OCHOBaHUE
KJIMHU4YeCKO# mpakTuku «fast track» xupyprum [5, 7].
KpymHoe eBpomeiickoe HMccilIeqOBaHUE OMPEIeNIUIO,
YTO MPOTOKOJIBI IIEPUOTIEPAITMOHHOTO BeACHNS ITAlINeHTOB
He OBbITM CTAaHIAPTU3UPOBAHBI M HE MMEJIN JOKA3aTeIbHOM
6a3pl. DTO OBLIO MOATBEPXKICHO TPOMKHUM CYIeOHBIM pa3-
OMpaTeIbCTBOM, KOTOPOE BBISIBIJIO, YTO OOIIAsl CMEpPT-
HOCTH OT KapINOXUPYyPTUIECKUX OIepallnii BApbUpOBajia
ot 1,2 1o 21,5 % no Bceit Espore [27].

BriocnencTBim Ha3BaHMe KOHLIETLIMM «fast track», HeJTbio
KOTOpOI1 ObLTa OBICTpast BEITTMCKA TTAIIMEHTA, NU3MEHIIOCH
Ha ERAS. B HOBOI1 KOHLIENIINY LIEHTPAJIBbHBIN (DOKYC OBLIT
CMeIIleH Ha IallMeHTa M ero CKOpelInee BEI3I0POBICHIE
[5]. B 2005 1. onmy6imKoBaH NepBbIii CONIACOBAHHBIN IPO-
TOKOJI TI0 YCKOPEHHOMY BOCCTAHOBJICHUIO TIPX KOJIOPEK-
TaJTbHOU pe3eKInH [19]. DTo ITO3BONMIIO IPOBECTH IIETBII
PSII CTaHOAPTU3MPOBAHHBIX PAHIOMU3UPOBAHHBIX CCIIE-
IOBaHMIA, KOTOPHIE IToKa3aiu, 9To ERAS cokparmmaer cpo-
KU TOCTINTAIN3AIIAN Ha 2,5 THS 1 3HAYUTETbHO YMEHBIIIA-
€T YaCTOTY OCJIOKHEHMI [28]

B 2010 1. B IlIBeninu Obl1a co3maHa opuiinaibHasI ac-
coumannst — ERAS Society (https://erassociety.org), Ko-
TOpas 3aHUMAaeTCs Pa3BUTHEM MEPUOTIEPAIIMIOHHOTO YXO-
IIa IIyTeM BHeIpeHUs HayTHO-000CHOBAaHHBIX IIPOTOKOJIOB
ERAS, npoBeneHreM MeXIyHapOIHBIX UCCIEI0BAaHMIA,
KOH(epeHIINT 1 00pa3oBaTeIbHBIX KYPCOB, a TAaKXKe I10-
MoraeT 0oJibHUIIaM Bo BHenpeHnn ERAS B kimHM4YecKy1o
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Tabmua 1. Hexomopbsie 3mansi pazeumus mexHoa02uu YyCKOPeHH020 60ccmanosaerus nocae onepayuu (ERAS)

Table 1.

Ton

1997

1999

2001

2003

2005

2009

2010

2011

2012

2013

2014

2015

2016

Some stages of Enhanced recovery technology after surgery (ERAS)

CoObITHE

[epBas craths1, B KOTOpOii 060cHOBaHa KOHIeTIus «fast track» surgery [23]
The first article in which the concept of «fast track» surgery is substantiated [23]

IlepBas ny6aukaius, B Kotopoii X. Kener nokazan apdexkrtuBHocts ERAS [25]
The first publication in which H. Kehlet proved the effectiveness of ERAS [25]

CosznaHue uccienoBareabekoii rpymnmbsl ERAS [5, 7]
Establishment of the ERAS research group [5, 7]

[TepBsiit cummosnym ERAS B Ctokronbsme (bonbHuiia Opcta) [7]
First ERAS Symposium in Stockholm (Ersta hospital) [7]

Co3znaHue TIepBOro COTIACOBAaHHOTO MPOTOKOoa «fast track» o pesexumu kumeuynuka (K. Fearon [33])
Establishment of the first «fast track» consensus statement protocol for bowel resection (K. Fearon [33])

[TepBolii cornacoBaHHBIN MPOTOKOI MO KojopekTanibHOU xupypruu (K. Lassen v coaBT., uT. o [7])
Consensus statement protocol for colorectal surgery (K. Lassen, cit. by [7])

Coznanue odunmanbHoii accounanu — ERAS Society (https://erassociety.org) co mra6-kBapTrpoii B CTOKToIbMe,
Beuns

Official Association — ERAS Society (https://erassociety.org) established with headquarters in Stockholm, Sweden
OcnoBarenu/Founders: K. Fearon, O. Ljungqvist, A. Revhaug, M. von Meyenfeldt, C. Dejong

3amyck nepBoit mporpamMmbl BHeapeHust ERAS B IlIBeninu B 6onbHUIIe YHUBEepcuTeTa Dpedpy (Orebro University
Hospital) [7]

Launch of the first ERAS implementation program in Sweden at Orebro University Hospital [7]

IepBoiii HaroHanbHbBIM cuMIo3uyM Tipu noaaepxkke oomiectsa ERAS u [epBblit MexxayHapoaIHbIH CUMITO3UYM
o BHenpeHnio ERAS (Mwian, Utamms)
First National Symposium supported by ERAS Society and First International ERAS Implementation Symposium (Milan, Italy)

IlepBrlii cormacoBaHHbIM MpoTokoa ERAS mo xupypruu nomkenynouHoit xenessl (K. Lassen, iurt. o [7]),
Consensus statement ERAS protocol for pancreatic surgery (K. Lassen, cit. by [7])

[Iposenenue INepBoro BcemupHoro konrpecca ERAS Society B Kannax (®paniust) — 237 meneratoB u3 30 cTpaH co Bcex
KOHTUHEHTOB
Holding the first ERAS Society World Congress in Cannes (France) — 237 delegates, 30 countries from all continents

l'[epBoe HN30aHUEC CEpUN «YCKOpCHHOG BOCCTAaHOBJICHUC: PyKOBOI[CTBO I10 YCKOPE€HHOMY BOCCTAaHOBJICHUIO ITOCJIE KOJIO-
peKTabHOU Xupyprun» (Springer), IUT. 1o [7]
First edition of the series «Enhanced Recovery: Manual of Fast Track Recovery for Colorectal Surgery» (Springer), cit. by [7]

[My6mmkanms cormacoBaHHBIX ERAS pykoBoACTB: Mo peKTainbHO#, Ta30Bo# xupypruu (Nygren 1 coaBT., IIUT. 110 [7]),
pesexiuu Tojactoil kuiku (U.O. Gustafsson 1 coasT. [32]) u pe3ekiuu nomkenayaouHoii xkenesnl (K. Lassen, nut. mo [7])
Publishing ERAS consensus guidelines for rectal, pelvic surgery (Nygren et al., cit. by [7]), colon resection (U.O. Gustafsson et al. [32]),
and pancreatic resection (K. Lassen, cit. by [7])

O060oCcHOBaHa BO3MOXKHOCTb MacIITAOHOTO BHEIPEHUS B KIIMHUYECKYIO ITPakKTUKY MpoTokosioB ERAS [30]
The possibility of large-scale implementation of ERAS protocols into clinical practice has been substantiated [30]

[TepBolii cormacoBaHHBIN MPOTOKOJ MO pe3eKru keayaka (Nygren U coaBT., LIUT. 1o [7])
Consensus guidelines protocol for gastric resection (Nygren et al., cit. by [7])

Bropoii Bcemuphblii koHrpecc ERAS Society B Banencuu (Mcmanust) — 458 neneratoB u3 38 ctpaH (LuUT. 1o [7])
Second ERAS Society World Congress in Valencia (Spain) — 458 delegates from 38 countries [7]

Tpetuit Bcemuphsiii konrpecc ERAS Society B Bammarrone (CIIA) — 492 nenerarta u3 33 ctpad [7]
Third ERAS Society World Congress in Washington (USA) — 492 delegates from 33 countries (cit. by [7])

[epBoie cormacoBanHbie ERAS mipotokosst o ruHekonoruu (G. Nelson u coaBr., mut. o [7]), 6apuaTpudeckoit
xupypruu (A. Thorell u coaBr., uT. o [7]), anecte3um (Feldheiser u coaBt., ut. mo [7]), pesexuuu neyeru (E. Melloul
W COABT., IIUT. 110 [7]), XUpypruu omyxosei rojaoBsl u 1meu (J. Dort u coaBT., LuUT. o [7])

The first consensus guidelines for gynecology (G. Nelson et al., cit. by [7]), bariatric surgery (A. Thorell et al., cit. by [7]), anesthesia
(Feldheiser et al., cit. by [7]), liver resection (E. Melloul et al., cit. by [7]), head and neck tumor surgery (J. Dort et al, cit. by [7])

Yerseproiii Becemupnbiii kourpecc ERAS B JIucca6one (Ilopryranus) — 389 ygacTHUKOB 13 46 cTpaH
Fourth ERAS World Congress in Lisbon (Portugal) — 389 participants from 46 countries

Cosmanue ERAS CIIIA [7]
Creation ERAS USA [7]
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OkoHnuanue maon. 1
End of table 1

Ton CoobiTHE

[lepBast my6aukaimst B Poccuu, mocBsineHHas mpruMeHeHMIo «fast track» B ClIMHAIBHOM HEXPOXUPYPTUU
2016 (xupyprusi TpbiX AMCKOB) [34]
The first publication in Russia devoted to the use of “fast track” in spinal neurosurgery (disc herniation) [34]

JNekums | Lecture

[epBrrit cortacoBaHHBIM MTPOTOKOI M0 peKoHcTpykimu rpynu (C. Temple-Oberle u coasr., uT. o [7])
Consensus guidelines protocol for breast reconstruction (C. Temple-Oberle et al., cit. by [7])

[Tsreiit Bcemupnbiii konrpecc ERAS B JInone (®pannmst) — 40 ctpaH, 393 yyactHuKa
Fifth ERAS World Congress in Lyon, France — 40 countries, 393 participants

«The World Journal of Surgery» ctan oduimansHbM XXypHaaoM ERAS Society
2017 The World Journal of Surgery becomes the official magazine of the ERAS Society

Cosnanue ERAS LATAM (JlatuHckasi AMepurKa)
Creation of ERAS LATAM (Latin America)

0. Ljungqyvist (mpe3uneHT ERAS Society) BoicTynui Ha KoHbepeHlmu TEDX ¢ nekiiueit Ha TeMy «YiIydllieHHOe BOCCTa-
HOBJIEHME T10CJIe onepauumn» [7]
0. Ljungqvist (ERAS Society President) TEDx Lecture «Enhance recovery after surgery» [7]

[TepBrIii cormacoBaHHBIN MPOTOKOI 1o pe3ekiuu nuieBoaa (C. Temple-Oberle u coasrt. [5])
First consensus guidelines protocols for and esophageal resection (C Temple-Oberle et al. [5])

2018 [MepBriii Bcemupnbiit konrpecc ERAS 1o netckoii xupypruu B Pukmonne (mrat Bupmkunus, CIIIA)
First ERAS World Congress of Pediatric Surgery in Rickmond (Virginia, USA)

IllecToit Bcemupnriit Konrpecc ERAS B Ctokronbsme (IIBerusi) — 585 yyacTHUKOB
Sixth ERAS World Congress Congress in Stockholm (Sweden) — 585 participants

[TepBhlii cormacoBaHHBIN MPOTOKOI Mo Kapauoxupypruu (D. Engelman u coabr. [5])
The first consensus guidelines for cardiac surgery (D. Engelman et al. [5])

CenbMmoii Bcemupnslii Konrpecc ERAS B JIuepmynie (Benuko6puranus) — 526 y9acCTHUKOB U3 46 cTpaH

Seventh ERAS World Congress Congress in Liverpool (UK) — 526 participants, 46 countries

2019
CorjlacoBaHHBIN ITPOTOKOJ — MHCTpYKIus no myoaukauun ERAS nccnenoBanuii (RECOVER) [35]
The Reporting on ERAS Compliance, Outcomes, and Elements Research (RECOVER) Checklist [35]

[Ty6nuMKanys MepBLIX CUCTEMATUYECKMX 0030pOB 110 BHenpeHnIo ERAS B crinHanbHO#I Helipoxupypruu [14, 36—38]
Publication of the first systematic reviews on the implementation of ERAS in spinal neurosurgery |14, 36—38]

Bocemoit Bcemuphstit koHrpecc ERAS B HoBom Opireane (CLLIA)
Eighth ERAS World Congress in New Orleans (USA)

2020 IlepBas myGiIMKaIMsa CUCTEMAaTUYECKOTO 0030pa, MOCBIIIEHHOTO BHenpeHni0 ERAS B crimHanbHOM XUPYpruu y aeTeit
MPU XUPYPrUYECKOM JieueHUH aedopmalinii mo3BoHOUYHuUKa [39]
First publication of a systematic review on the implementation of ERAS in pediatric spine surgery in the surgical treatment
of spinal deformities

[epBhIii cormacoBaHHBIM IPOTOKOJ IO criHanIbHOK Xxupypruu (B. Debono u coasr. [16])
The first agreed consensus guideline for spinal surgery (B. Debono et al. [16]

[lepBas nyonukaiusa B Poccuu, mocssineHHast mpumeHeHno ERAS xupypruu nalieHToB ¢ TOJIMCeTMEHTapHBIMU
90p] ACTEHEPATUBHBIMU 3a00JIeBAaHUSIMU TIOSICHUYIHOTO OT/IeIa MTO3BOHOYHMKA [40]
The first publication in Russia devoted to the use of ERAS surgery in patients with polysegmental degenerative diseases of the lumbar spine [40]

[lepBas nyonukaius B Poccun cructemarrueckoro 0630pa rno TeXHOJIOTMU YCKOPEHHOTO BOCCTAHOBIICHUS
B CIIMHAJIbHOI HEWPOXUPYPTUHU y neTeit [41]
The first publication in Russia of a systematic review on the technology of accelerated recovery in spinal neurosurgery in children [41]

IlepBas B Poccuu myGimnkauust cCMCTeMaTUYECKOro 0030pa Mo TEXHOJOTMU YCKOPEHHOTO BOCCTAHOBICHMST
2022 B CIMHATBHOU HEWPOXUPYPTUHU Y B3POCIBIX [42]
The first publication in Russia of a systematic review on accelerated recovery technology in spine neurosurgery in adults [42]

IMPaKTUKY OJ1aromapsi CTelInaabHO pa3pab0TaHHOM CUCTe- B abgoMuHaNbHOU Xupypruu. [1o ero uroram OBLIO CO-
Me ayauTa [29] 00IIIEHO O TTOTeHIIMAaJle MacIuTabHoTo BHeapeHnss ERAS

B 2013 r. ToyutaHaCKWiT MHCTUTYT Pa3BUTHUS 3IpaBO- B KIMHUYECKYIO TIPAKTHUKY, 3HAUYUTSIbHOM CHIDKCHUN
oxpanenus (Dutch Institute for Health Care Improvement) cpoka rocrmmrann3anuy oxarogaps paHHEeW MOOMIM3a-
IIpOBeJI KpymmHoe uccienoBanne (33 kmmaUKN) o ERAS mum, MunnM#u3annyu nHQY3UOHHON TepaIrny, a TaKxXKe
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Puc. 1. Cmpanvi mupa (6videnenvt cuHuM ygemom), 8 KOMOPbIX NPOBOOAMCA UCCAE008AHUS, NOCBAUCHHbBIE YCKOPEHHOMY 80CCIAH08AEHUIO NocAe onepa-

yuu (ERAS) (onybaukoeato ¢ paspewenus Ch. Li [43])

Fig. 1. Countries of the world (highlighted in blue) in which studies are conducted on accelerated recovery after surgery (published with permission from Ch. Li)

0 TIOCJICOIIePAallMOHHOM BBeIeHUU ClIaduTeIbHBIX [30].
Bbuta BeIsSIBIIEHA KOPPETISIINS MEXKIY COOTIONCHUEM TIPOTO-
KOJIa ¥ TEMH pe3yJIBTaTaMM, KOTOPHIE yIaeTCsl JOCTUYb KaK
B KPaTKOCPOYHOI, TaK M B JOJTOCPOYHOI ITEPCITEKTUBE.
OTMedeHO, YTO YeM OOJIbIIe ITYHKTOB ITPOTOKOJIA, TEM JTyd-
1re pe3ynsrathl [31, 32]. Takum o6pa3oM mporpaMMa BHe-
npeauss ERAS Society 6puta manmmposata B [l Bennn,
noTOM pacripoctpaHuiack B Hunepnannax, Beaukoopura-
nuu u Beitnapuu, a 3atem B Kanane, Ascrpamn u CIIIA,
no3xe Bo ®pantmu, Mcrmanum u JlatuHckoit Amepuke [7].

CTONUT OTMETUTD, YTO MHOTHE OTCUECTBEHHBIC YICHBIC
TOXE ITPOIAaraHANPOBAIN PAHHIOI aKTUBHU3AIUIO 00JIb-
HBIX ¥ BHTepaJibHOe MHUTaHMWE. TeM He MeHee 3aciyra
X. Kesera cocTonT B TOM, 9TO OH CMOT CO3IaTh LIEJIOCTHYIO
KOHIICITINIO U3 OTICIBHBIX 3JIEMEHTOB. [10 aHaI0rmu mpo-
TOKOJI CEPIACYHO-JICTOYHON peaHUMAaINI CUUTACTCS 3aCITy-
roif aBCTpUiicKOTro Bpada-aHecte3mosora I1. Cadapa
(P. Safar), KoTophIit 00beTMHIIT pa3pO3HEHHBIE JIEMECHTBI
B CIMHYIO CUCTEMY, XOTS JaXe 3a pyoexkoM OCHOBOITOJIOXK-
HUKOM PEaHNMAaTOJIOTUH CIMTAIOT COBETCKOTO aKaIeMHUKa
B.A. Herosckoro, Ha3bsIBast €ro OTIIOM peaHUMAaTOJIOTHH
(padre reanimazzioni) [6].

COBPEMEHHOE COCTOSIHHE

TEXHOJIOTMIN YCKOPEHHOI'O

BOCCTAHOBJIEHUS ITOCJIE OITEPALIVIN

B MMPE

ITpotokonbsr ERAS yxke pa3paboTaHbl 1 aKTUBHO BHEI-
PEHBI BO MHOTUX OTPACISIX XUPYPTUM (TMHEKOJIOTHS, Kap-
IUOXUPYPTHSI, TIPOKTOJIOTUSA M Ap.) B cTpaHax EBpormbl

n obenx AMepuk [19]. Beero 3a mrepron ¢ 1994 o 2021 .
Ha 18 sa3bikax (95 % Ha aHTIIMHCKOM) OITyGJIMKOBaHO 60-
Jee 9 ThIC. cTaTelt ¢ yuactueM Oostee 33 ThIC. aBTOPOB (TIpe-
00JTagany aHeCTe3NOJIOTH 1 XUPYpIH) [43]

WUccnenoBanusa mo BormpocaM ERAS mposonstcs
B 91 ctpane mupa (puc. 1 u 2) ¢ BoBiedyeHNEM 82 M3 HUX
B MEXAyHapoIHOe cOTpyaHudecTBo (6onee 51 % mnpuxo-
JUTCS Ha eBpomneiickue ctpanbl). CBoeiie 50 % craTeit
OITyOJIMKOBAaHBI B BEICOKOPEUTHHTOBEIX (Q1 1 Q2) Bims-
TeIBHBIX XXypHasiax. HanbopImit BKJ1am B pa3BUTHH 3TOM
obmactu BHecnu CHIA (31 %), Benukoopurtanust (9 %)
u Kuraii (7 %). I1pn aToM BennkoOputaHus siBasieTcst
CTpaHOI ¢ HANOOJBIIINM YMCIOM MEXITyHAPOTHBIX KOJIIa-
Ooparuii, HoO B OOIIEH JOJIe Jalie BCEro COTPYIHUYAIOT
CIIIA u Kanaga. Hanbosbiiee KoJTM4eCcTBO CTaTe ITOCBS-
1eHo abgoMuHanbHOU xupypruu (31 %), oproneauu
(25 %) n kapouoxupypruu (9 %) [43].

TEXHOJIOT'MA YCKOPEHHOTI'O

BOCCTAHOBJIEHMSA ITOCJIE OITEPALIMN

1 KOPOHABHMPYCHAA MH®EKLIMA 2019 TOA

IMangemuss kKopoHaBupycHoit mHpekuum 2019 T
(COVID-19) nponoixaeT 0Ka3bBaTh 3HAUUMOE BIUSTHUE
Ha CHCTEeMBI 3IpaBOOXpaHEeHUs BO BceM mupe. OmHUM
M3 aCITEKTOB 3TOTO TIpoliecca SIBISIETCS OeCIIPEelIeICHTHOE
KOJIMYECTBO OTJIOXEHHBIX orepalinii. [1o orrleHKe 3KcIep-
TOB, TOJIBKO 3a IepBBIe 3 MeC MaHIEMUHN OTMEHEHEI OoJee
28 MiH orepannii [45], a 06beM (PMHAHCOBBIX MOTEPH CO-
ctasui 6oitee 200 mnpa mosn. CIIIA. Dto ymcio mpomos-
XKaeT pacTU U MOXKET CTaTh BeliMyaiiliei nmpoObJieMoi
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Puc. 2. Cmpanvt mupa c ogpuyuanrshoimu guruasamu ERAS Society (8videnenst cunum ysemom), onybaukosaro c paspewierus S. Loughlin [44]

Fig. 2. Countries around the world with official affiliates of the ERAS Society — highlighted in blue (published with permission from Santiago Loughlin)

OOIIECTBEHHOTO 3APaBOOXPAaHEHMS 3a BCIO MCTOPHUIO Ue-
sioBevecTBa [46]. B To BpemMs 1MOKa OCHOBHOE BHUMAaHWE
yaesasieTcsl BOIpocaM JICUCHUs M peabINTAIINY ITallieH-
ToB ¢ COVID-19 [47], B XUpypIux OTMEYaeTCsT TIO3TaTl-
HBII BO3BpaT K IUIAaHOBBIM omnepanusam [48]. Tem He Me-
Hee JaXke IPY BO3MOXHOM YBEJIMUESHUN XUPYPTUUECKOTO
oobema Ha 20 % moTpebyeTcs 0oJiee roaa IJIsl POBEIE-
HUS HAKOTIMBIIIMXCS XMPYpPrudecKux ornepanuii [45]. Tpa-
IUIIMOHHBIE METOIBI paOOTHI HE CITOCOOHBI OTIEPATUBHO
cnpaButhes ¢ kpusucom COVID-19. B cBg3m ¢ atum
co3pera He0OOXOMMMOCTh B CTPATETHSIX, KOTOPHIE TTO3BOJISIT
CHU3UTDH PUCKU XUPYPTUIECKOTO BMEIIATEeIbCTBA U YCKO-
PUTH BBI3IOPOBJICHUE MMALIMEHTOB, YBEINIUTH 000OPOT
KOEYHOTo (hOHAA ¥ CHU3UTH KOJIMIECTBO OCIIOKHEHMIA.
ITporokonsr ERAS Moryr obecniednTh 3TU pe3yabTaThl
U PEKOMEHIYIOTCS Hapsmy ¢ aMOyJIaTOpHON XUPYypTIHE
KaK ONTHUMAaJIbHASI MOJEb JICUCHUS IJII XUPYPTAISCKIX
otpacieit B yciaoBusix COVID-19 u rtocTmaHaeMuaecKui
nepuon [46, 48—50].

COBPEMEHHOE COCTOSsHHME

TEXHOJIOTHH YCKOPEHHOI'O

BOCCTAHOBJIEHMSA ITOCJIE OITEPALIVI

B CITMHAJIbHOM XUPYPIUU

HccnenoBanns no ERAS B xupyprun mo3BoHOUYHUKA
MOSIBWJIMCH OTHOCUTENIBHO HegaBHo [ 14, 37, 38]. CormacHo
6aze manHBIX PubMed (kmodeBbie cimoBa: Enhanced reco-
very after surgery, ERAS, spine), ¢ 2014 1. orry6mmKoBaHO
menee 100 crareii mo ERAS B cimHanbHo# xupyprumn. He-
CMOTpS Ha 3HAYMUTEJBHBIN 00BEM M0KA3aTeIbCTB 110 3(D-
dextuBHOCTH ERAS BO MHOTHX OTpacisiX MEIWUIIUHBI,

IaHHAas TapagurMa 6pocaeT BRI30OB TPATULIMOHHOM XUPYp-
TUIEeCKOM TOKTPUHE, B pe3y/IBTaTe Yero BHEAPECHUE TEXHO-
JIOTMM YCKOPEHHOTO BOCCTAHOBJICHUSI IIPOABUTACTCS ME/I-
JeHHo [51]. DTo ocTaeTcs BaxXHOM MHpoOOJIEMOIi, Tak
kak ERAS 1o3BosisieT CHU3UTD YaCTOTY OCJIOXKHEeHMUi [14],
pacIpoCTPpaHEHHOCTh KOTOPBIX B CITMHAJIBHON XUPYPTUU
JocturaeT B 1esnoM 16,4 % [52], a B CIOXKHBIX CIIydasix —
80 % [53]

B 2021 r. BriepBbIe OITy0JIMKOBaH O(PUIIUATLHBIN, CO-
rnacoBaHHBI ERAS Society mpoTokou Ijis1 clmMHaabHON
XUPYPTUH TIPU TIPOBEACHNH MEXTEIIOBOTO CIIOHAIIONS3a
[16]. B HeM He TOIBKO 00OCHOBaHA BO3MOXHOCTD M TTEP-
CIIEKTUBHOCTH IpuMeHeHnsT ERAS B xupyprum 1mo3BoHOY-
HUKA U PEKOMEHIATSIILHBI YPOBEHDb BKIIIOYAEMBIX 3JIC-
MEHTOB IIPOTOKOJa (Tabj. 2, puc. 3), HO ¥ MOMYEPKHYTa
HE00XOIMMOCTh MYJIBTUINCIUITINHAPHOTO TTOAX0a 1 ajl-
MUWHHUCTPATUBHON TTOMIEPKKH, a TAKXKEe He3HAUYUTEITBHOE
BIMSTHUE N30 IMPOBAHHBIX XUPYPTUIECKUX METOIUK B 00-
IeM JIeYeHNHM, KaK 3TO yKe OBLJIO JOKa3aHO B IPYTUX
XUPYPTUUECKMX HallpaBlieHusIX. OTMedeHa BO3MOXHOCTh
JUTSI Pa3pabOTKU MPOTOKOJIOB TSI IPYTUX PA3LIETI0B XUPYpP-
T TTO3BOHOYHMKA: IMICHHOTO OTHeNia MTO3BOHOUYHUKA,
MepeTHNX 1 KOMOMHUPOBAHHBIX JOCTYIIOB, Ae(opMaInii
MO3BOHOYHMKA 1 1p. [IpoToKOIT pa3paboTaH MeXKIyHAPOI-
Hoii rpymnmoit yueHbIX ERAS Society n3 14 kuHuK ctpaH
EBpomnsl (Ppantmm, Bemukoopuranuu, [lIBemm, Hunep-
nmaHnbe1) u CeBepHoit AMepuku (CILIA, Kanansr) Bo r1aBe
¢ B. Debono [16]. ITo cBoeil cyTy KaXIblii IIPOTOKOJI
ERAS mipencrasisieT co00li cucTeMaTH4eCKUi 0030p -
TepaTyphl, B X0IIe KOTOPOTO YCTAHABIMBAIOTCS OTACIBHBIC
eTo B3JIEMEHTHl Ha OCHOBAaHWM PAaHIOMH3UPOBAHHBIX
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NPELOMEPALMOHHDIV / PREOPERATIVE

Lo rocnutanusauyum / LeHb
Before hospitalization onepauun /
Day of operation

WHTPAOMEPALIVOHHbIV / INTRAOPERATIVE

NMOCJEONEPALIMOHHDIA / POSTOPERATIVE

noa/pPOD MOA/POD MOL/POD NOL/POD
Ne O Ne 2 Ne 3 Ne X
« Bbinucka / Discharge 0 - X peHb / day —

lNpeponepaunoHHoe 0byyeHue 1 KoHCynbTauun / Preoperative education and consultation

Preoperative nutritional
preparation

Carbohydrate loading

Somatic preparation:
Smoking
Alcohol
Anemia

Early mobilization and rehabilitation

Early enteral loading

Standardized Anesthesia
Protocol

Local anesthesia

Multimodal opioid-sparing analgesia

Preventing hypothermia

Prevention of nausea and vomiting

Optimal fluid therapy (Normovolemia)

Prevention of infectious complications

Drug preparation
and optimization

Xupypruyeckas TexHuKa / Surgical technique

MuHummnsauma gpenaxein / Minimizing drainage

OTKa3 OT MOYEBbIX KaTeTepoB /

Limitation Urinary catheter

HenpepbiBHbIN ayAnT 1 oLeHKa obpaTtHou ceAsn / Audit and feedback evaluation

MOArOTOBKA / PREPARATION

MUHVUMU3ALIA CTPECCOBBIX PEAKLIUN /
STRESS MINIMIZATION

BOCCTAHOBJIEHWE MO MPOTOKONY /
RECOVERY

Puc. 3. IIpomokoa ERAS Society 045 cnunaavhoil Xupypeuu y 83pocavix (0ny6AuK08aHo u nepeeeoeHo Ha pycckuil A3vik ¢ paspeuenus Bertrand Debono [16])

110/ — nocaeonepayuonHblii OeHo.

Fig. 3. ERAS Society protocol for spine surgery in adults (published and translated into Russian with permission from Bertrand Debono) [ 14]

POD — postoperative day.

¥ KOTOPTHBIX ncciienoBaHuii 1o ERAS B cimHanpHOM Hell-
POXUPYPTHH C OTIpeIeTIEHEM YPOBHSI peKOMEHAAIn 1 yoe-
JIUTENTLHOCTY T0KA3aTeJhCTB (IO aHAJIOTWY C KITMHUYECKUMU
PEKOMEHIAMSIMU TI0 pa3HbIM Ho3oJorusiM). Ha Texymmit
MOMEHT HaM¥ He HalJIeHO HUA OJHOTO MCCIeOBAHMSI, KO-
TOpPOE MPOBENEHO MO JAHHOMY MPOTOKOITY, YTO O0YCIOB-
JIEHO eTo HOBU3HOI. [1o aHanmornu ¢ IpyruMu creruatb-
HocTsiMU 3TOT yTBepXneHHbI ERAS Society mporokon
CTaJ OCHOBOW IJISI TIPOBENEHUST CTAHIAPTU3UPOBAHHBIX
MHOTOIICHTPOBBIX McceaoBaHuii o ERAS B cimHambHOIM
XUPYPTUU BO BCEM MUDE.

PE3VJIBI'ATBI BHEIPEHMA TEXHOJIOTU

YCKOPEHHOTO BbI3/IOPOBJIEHMA

TTOCJIE OITEPAIIMU B CITMHAJIbBHVYIO

HEMPOXWPYPTUIO YV B3POCJIBIX U IETEN

Bompoc BHeapenus texHomoruu ERAS y B3pocibix
U IeTeil HeOOXOMMMO pacCMaTPUBATh B OTAETHHBIX aCTIEK-
Tax 0e3 MPSIMOIA IKCTPATIONISILIMY «B3POCIBIX» IPOTOKOJIOB
B JIETCKYI0 MPakTuKy. OCOOEHHOCTh TTPOTOKOJIOB IS Jie-
Teil — MeHbIIIee YHUCIIO (pHC. 4) BKIIFOYAEMBIX JIEMEHTOB,
YTO OOYCITOBJIEHO UX aHATOMO-(DU3NOIOTUIECKUMU OCO-
OEHHOCTSIMU, a TaKXe Pa3HbIM KOMOPOUAHBIM (hOHOM
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VHTPAOMEPALIMOHHDIV / INTRAOPERATIVE
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MOCNEONEPALIMIOHHDBIW / POSTOPERATIVE

MpeponepaumoHHoe 0by4eHNe 1 KoHcynbTauun / Preoperative education and consultation

MpefonepaunoHHas HyTPUTMBHAsA NOArOTOBKa /

YrneBogHas «3arpyska» /

MepvkameHTO3Haa 1 comaTnyeckas NoaroToBKa /

AKTVIBHOE AVHaMu1yecKoe HabnogeHve /

PaHHAA Mobunmsauua n peabunutaums /

PaHHAA 3HTepanbHan HarpysKa u NpodunakTuka
KMLIEYHO HEMPOXOAMMOCTY /

YnpaBneHue KpoBonoTepeli / Blood loss

managment

Xupypruyeckas TexHuka, MISS / Surgical
technique, MISS

MwuHuMU3auma gpeHaxen / Minimizing drainage

CTaHgapTM3MpOBaHHbIN NPOTOKO aHecTe3unmn /

MyanmmonanbHaﬂ-onmom,qcﬁeperalomaﬂ aHanbresus /

MNMopnepkaHne romeocTasa (HopmoTepmuA, HOpMoBonemMUs) /

MpodunakTrKa TOLWHOTbI 1 PBOTHI /

MpodunakTka NHPEKLNOHHbBIX OCIOXHEHWI /

HenpepbiBHbIN ayanT 1 oLeHKa obpaTtHom cBAsn / Audit and feedback evaluation

MOArOTOBKA / PREPARATION

MWUHVUMM3ALA CTPECCOBbIX PEAKLIAIA /
STRESS MINIMIZATION

BOCCTAHOBJIEHME MO MPOTOKOIY /
RECOVERY

Puc. 4. IIpomoxoa ERAS Society das chunanvhoi xupypeuu 'y demeit [41]. MISS — manrouneazuenas cnunanvhas xupypeus

Fig. 4. Pediatrics ERAS Society protocol for spine surgery. MISS — minimal invasive spine surgery

1 BO3MOXHBIMU (DYHKIIMOHAJTBHBIMIA HaPYIICHUSIMU I10
CcpaBHEHUIO co B3pocibiMu [41]. HeomHOpOomHOCTE BO3pa-
cTa M cTanuy (PU3NOJIOTUIECKOTO M HEBPOJIOTUIECKOTO
Pa3BUTHS AeTel elle OOJIbIIe 3aTPyIHSIOT IPSIMOE CpaB-
HEHUE W SKCTPATIOJISILINIO OITBITa BHEAPSIEMBIX TEXHOJIOTUIA
Y B3POCJIBbIX B IETCKYIO TTPaKTUKY. [loHMMaHNe 3THX pa3-
JIMYUUA TIO3BOJIUT HAWIYYIINM OOpa3oM OIIpeIeIUTh
U aJalTUPOBATh «B3POCJbIE» IIPOTOKOJIBI YCKOPEHHOTO
BocctaHoBleHUS ERAS [8, 41]. CpaBHUTENbHBIE pe3yiib-
TaThl BHEIPEHMSI IIPOTOKOJIOB YCKOPEHHOT'O BOCCTAHOBIIC-
HUS B XMPYPTUU IIO3BOHOYHMKA Y B3POCIIBIX 1 IETEH Ha OC-
HOBE JaHHBIX CUCTEMATUIECKUX 0030pOB 1 METaaHATN30B
[14, 37, 39, 41, 42, 54—58] ripencraBieHbI B Ta0. 3.

PE3IOME JJOCTM>KEHU TEXHOJIOTUU
YCKOPEHHOI'O BOCCTAHOBJIEH
TTOCIJIE OITEPALIMH 110 PA3IEJIAM
BEPTEBPOJIOTMI

DyHKIMOHAIbHAS CIIMHAJIBHAS HEHPOXUPYPrHUst
B3pocabie: HeT yOIMKaLIMA IO TEME.

Jemu [65]:

CTaTUCTUYEeCKH 3HAYMMOE CHIXEHUE TMOTpeOIeHUs
OIMMOUJIOB €3 yBeJIMYEHUS O0IIel CTOMMOCTH JICUSHHST;
CHuxeHue croumocTu JeueHus (25050 £ 4564 npo-
tuB 24 190 & 2476 not. CIA);

He npogeMOHCTpUPOBAHO CTATUCTUYECKU 3HAYU -
MBIX Pa3JIMYUii B 103aX MPOTUBOPBOTHBIX Ipernapa-
TOB;

YMeHbllIleHre CPOKOB rocnuTain3anuu Ha 0,5 qHsl.

JlereHepaTBHbIE OPAZKEHUS O3BOHOYHNKA
Bapocavie:

CHIXeHUE CpOKOB rocnuTann3auny Ha 1,8 qus [34,
61, 62, 66—70];

B xupyprum rpeiK OSICHUIHOTO OTZE 1A ITO3BOHOYHIKA
MPUBOIUT K 00Jiee ObICTPOI (DYHKIIMOHAIBHOM aKTUB-
HOCTH 1 KA9eCTBEHHOMY BOCCTAHOBJICHHUIO, CHYDKCHIIO
CPOKOB rocnutaiu3ainuu Ha 39 %, Goblieit ynoBaeT-
BOPEHHOCTHU TMALIMEHTOB M MEHBIIIEH BRIPAXKCHHOCTH
6oJreBoro cuHApoMma [34];
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Tabmuua 3. Cpasnumenvras mabauya pe3yabmamos 6HeOpeHus: MexXHON02UU YCKOPEHHO20 8bi300posaeHus nocae onepauuu (ERAS) 6 cnunanvHoil xupyp-
euu y demell u 83pocavix (Ha OCHO8e CUCMeMamu4ecKux 0030pos)

Table 3. Comparative table of the results of recovery accelerated surgery (ERAS) study implementation in spine surgery in children and adults (based on

systematic reviews)

ITapametp

Jlata BeIXOa MEePBBIX
MyOoIMKaLUi

Release date of the first
publications

ERAS B cTpanax-y4acr-
HHUKax

ERAS in participating
countries

KonnyecTBo KiTtoueBBIX
3JIEMEHTOB B [IPOTOKOJIE
ERAS

Number of key elements

in the ERAS protocol

Bnugnue Ha CPOKH
TOCIUTAIU3ALUN
Influence on length of stay

Bnusinve Ha ypoBeHb
peI‘OCl’[PITaJ'IPI?»aL[HfI
Influence on the rate

of rehospitalizations

BnusiHue Ha KOIM4ecTBO
OCJIOXKHEHUU

Influence on the number

of complications

Bnusinue Ha cTpyKTYypy
OCJIOXXHEHUM

Influence on the structure
of complications

Bnusinue Ha 00beM
KpOBOMOTEpHU
Influence on the blood loss

Bnusinue Ha Bpems
orepanumn
Influence on operation time

BnusHue Ha pazBuTe
00J1I€eBOrO CUHIpPOMA
Influence on pain syndrome

Bnusinue Ha motpebiaeHue
OMUOUIOB

Influence on opioid
consumption

Bspoc.ibie

2014 [59]

46 % B CIIIA,
46 % in USA,
30 % B Kurae,
30 % in China,
8 % B0 ®panuuu, Poccuun, Benmnkodputanuu [42]
8 % in France, Russia, Great Britain [42]

13 (o1 5 10 24) [42]
13 (from 5 to 24) [42]

CHuxenue Ha 1,2—1,8 oHs (ot 0,2 10 3,2 cyTOK)
[37,42, 54, 55, 58]
Decrease by 1.2—1.8 days (from 0.2 to 3.2 days)
[37, 42, 54, 55, 58]

CHI/I}KCHI/IC, MOBBIIICHUE UJIX COITOCTaBUMas 4aCToTa

TMOBTOPHBIX TOCIUTAIN3ALIMIA B XOA€ 30-gHEBHOTO nepuona

HabmoneHus [37, 42]
Reduction, increase, or comparable readmission rates [37, 42]

ConocTaBUMBI YPOBEHb WJIM CHIKEHUE B 2/3 Mccite-

nmoBaHuii Ha 8,5 % (ot 2,3 10 9,6 %) [14, 37, 42,
54, 55], m yBenmmueHue B 1/3 vcciaenoBaHuid (OHKOJIOTHS)
Ha 7,2 % (ot 1,9 mo 13,8 %) [42]

A comparable level or a decrease in 2/3 of the studies by 8.5 %

(from 2.3t09.6 %) [14, 37,42, 54, 55], aswell asin 1/3
of the studies (oncology) — an increase of 7, 2 %
(from 1.9 to 13.8 %) [42]

st rpynit ERAS 6osiee xapakTepHBI cepaeIHO-COCY I -
CTBIC U p€CIMPATOPHBIC OCIIOKHEHUA, IJIA IPYIIIT KOHT-
poJIst — MOUYEBbIe, MH(EKIIMOHHBIE, TPOMOOIMOOTMIECKIE
OCJIOXKHEHUS U TUKBopes [42]
For ERAS groups cardiovascular and respiratory complications are
more common, for control groups — urinary, infectious,
thromboembolic complications and liquorrhea [42]

CHxeHue Ha 188 mu [42]
188 ml reduction [42]

CHuxenue Ha 29 muH [42]
Decrease by 29 min [42]

Membl1as BBIpaXKeHHOCTh 00JIEBOTO CHHIPOMA B TPYIIIIE
ERAS [14, 42, 54, 55]
Less severity of pain syndrome in the ERAS group [14, 42, 54, 55]

CHMXeHue MoTpedJeHUSI OITMOMAOB U YaCTOThI CBSI3aHHBIX
¢ HUMU TTOOOYHBIX 3hdekToB [14, 42, 58]
Decreased opioid consumption and associated side effects
[14, 42, 58]

Hdetn

2014 [41, 60]

75 % B CIILIA,
75 %in USA,
17 % B KaHane,
17 %in Canada,

8 % Bo ®pannus [41]

8 % in France [41]

9 (ot from 2 no to 20) [41]
9 (from 2 to 20) [41]

Cumxenue Ha 1,1—1,6 gas
(ot 0,5 mo 3 cytok) [39, 41, 56, 57]
Decrease by 1.1—1.6 days (from 0.5 to 3

days) [39, 41, 56, 57|

CTaTUCTUYECKU HE3HAUNMOe
noBblilieHWe B rpynne ERAS
WJIM COMIOCTAaBUMBI YPOBEHb PErOCII-
tagusaunu [39, 41, 56, 57]
Non-significant increase in ERAS group
or comparable admission rate

[39, 41, 56, 57]

ConocTaBUMBIN YPOBEHB [56, 57]
WM cHuXeHue Ha 8,2 % (otT 2
1o 19 %) B CIIIA [39, 41]
Comparable level [56, 57] or 8.2 % reduction
(from 2 to 19 %) USA [39, 41]

st rpynin ERAS MeHee xapakTepHbI
JIETOYHBIE U KEJTyTOYHO-KUIIIEYHbIE
ocJIOXKHeHUs [41]
ERAS groups had less pulmonary and
gastrointestinal complications [41]

CHixenue Ha 112—230 mu
(ot 75 mo 427 mn) [41, 56]
Decreased by 112—230 ml
(from 75 to 427 ml) [41, 56]

CHukeHue Ha 35—83 muH (ot 23
1o 144 mun) [41, 56]
Decreased by 35—83 min

(from 23 to 144 min) [41, 56]

MeHbl1Mii WK COMOCTAaBUMBIi
ypoBeHb 6oiu [39, 41, 56]
Less or comparable level of pain [39, 41, 56]

CHIXeHe MoTpeOJeHHS OTTMOMIOB
U 9aCTOTHI CBSI3aHHBIX C HUMU
Mo60YHBIX 3¢ deKToB [41]
Decreased opioid consumption and
associated side effects [41]
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Jletn

Cuuxenne Ha 2258,5 (ot 860 10 5280)

JIeYeHUsI CHuxenue Ha 1444 (ot 146 no 3444) nomn. CIIIA [42, 58] nosut. CIIA [41]
Impact on the cost 1444 reduction (from 146 to 3444) $ USA [42, 58] Decrease by 2258.5 (from 860 to 5280) $
of treatment USA [41]
CTaTUCTUYECKH 3HAYMMOE CHUXKEHUE YMCIIa TPOTUBOP-
BOTHBIX CPEJICTB IOCJI€e onepaiuu [61].
Statistically significant decrease in the number of antiemetics
after surgery [61]
Bosee ObIcTpoe 1 KaueCTBEHHOE BOCCTAHOBJICHME,
yBeJIMYeHUE QYHKIIMOHATBbHOW aKTUBHOCTHU bosnb1ast ynosneTBOpeHHOCTD
[Ipoyee v Mobunuzauuu [34, 42, 62, 63] 1 koMmdopr B rpyrme ERAS [41, 64]
Other Faster and better recovery, increased functional activity Greater satisfaction and comfort
and mobilization [34, 42, 62, 63] in the ERAS group [41, 64]

[NoBblllIeHVE YIOBIETBOPEHHOCTH MAILIMEHTOB 1 MEATIEP-
COHaJia pe3yJbTaTamMu JieueHus [42]
Improving the satisfaction of patients and medical staff
with the results of treatment [42]

* [IpoBemeHMe MEKOMIIPECCUU M MEXKTEJIOBOTO CITOH-
nurones3a ¢ huKcalneil B TOSCHUIHOM OTHEIe T103-
BOHOYHUKA 110 ITpoTOKOTy ERAS mo3BosisseT CHU3UTh
CpoKu rocruTanuzanmm [62, 67, 69, 70] u croumocTb
nevyeHus [67, 69]; ormevaeTcs Goiee paHHKE BOCCTa-
HOBJIEHUE U peadmTaius [62], CTaTUCTUYECKA JOCTO-
BEepHOE CHIDKECHIE TTpreMa ITIPOTUBOPBOTHBIX CPEACTB
rocjie onepauuu [61], a TakxKe CHIKEHUE BPEMEHU
orepanu 1 Kposonorepu [67, 69];

[Tpm MHOTOYPOBHEBOM CTEHO3€ IIEITHOTO OTIEIa 10~
3BOHOYHMKA (JIJaMUHOILIACTHKA 110 Xupabasiin) [68]
CHU3WJINCH CPOKM TOCIIMTAIM3AIMY Ha 2 CYT ¥ 9acTOTa
MOYEBBIX MH(EKIINI, a TAKXKE OTMEUCH JIyYIITNiA KOHT-
POJIb HaZl OOJIBIO TIPU COITOCTABMMOM YPOBHE OCJIOXK-
HEHMWIA,

B neyeHnm pamyKymonaTuii IeiHOTO OT/Iela ITO3BOHOY-
HMKAa OTMEUEHO CHIDKCHHE B 2 pa3a CPOKOB TOCITATAII -
3alM C HE3HAYMTETBHBIM YBEIMUCHUEM KOJIMIeCTBa
OCJIOXXHEHMI M ¢ COXpaHEHHUEM yIOBJICTBOPECHHOCTH
MaLMEHTOB pe3yJibraTaMu gedeHus [19].

Jlemu: HEeT TIyONMKALIMIA TIO TEMeE.

OmnyxoJieBbie NOPaKeHUs TO3BOHOYHUKA

U CIIUHHOTO MO3ra

Bspocavie:

[Tpu nepBUYHBIX MHTPACTTMHAIBHBIX VI METACTATH -
YeCKHX OIMYXOJISIX ITO3BOHOYHMKA TexHOJIoTusI ERAS
s dexTBHA 1 Oe30macHa 6e3 HEOOXOIUMOCTH MPO-
BelIEHWsI TOBTOPHOM ortepatu. [1py aTom cokpateHure
CPOKOB TOCITATAJIN3ALINI CBSI3aHO W KOPPEIUPOBATIO
C TIpeIoIIepalliHHON YIJIEBOMHOM «3arpy3Koii» (yrire-
BOIHBI HAITMTOK TIepe oIepamueii 3a 2 9), UCIIOJIb-
30BaHMEM paccachIBAIOIIETOCS MaTepriIa TP YIIINBa-
HUU paHblI, N30eTaHNEM MCITOJIb30BaHMS ApEeHAXKEH,

paHHUM yIaJeHHEeM MOUYEBBIX KaTETEPOB, SHTEPAThb-
HOI Harpy3Koil 1 MoOouIu3anueit manueHra [19];
CHuKeHre CpoKOB rocnvraymsanny Ha 1,3 nas [63, 71];
HeonHo3HauHOe BIMsSTHIE HA YPOBEHD OCIOXHEHUA —
6onbme B rpymme ERAS nHa 13,8 % (31,7 % niporus
17,9 %) [71] wiu menbiue Ha 9,5 % (18,8 % npotus
28,3 %) [63]. bosbiinii ypoBeHb OCJIOXXHEHMIA B IPYII-
e ERAS aBTOpHI CBSI3BIBAIOT C TSKECTHIO M HEKOHT-
POJIMPYEMOCTBIO TEUCHUSI OHKOJIOTMIECKOTO 3a00J1¢-
BaHus [71];

[Mpu MeTacTaTMYECKMX OMyXOJIsIX 3(D(EeKTUBEH B KOHT-
pOJIe TTOCIICOITePALIMOHHOTO O0JIEBOTO CMHIpOMa Ha (o-
HE CHIDKeHUS TTOTpebaeHusT onnonnoB. ComocTraBu-
MBbIE CPOKM TOCTIMTAIM3ALNI, HO HECKOJIBKO OOJIBIIIast
JacTOTa ITOBTOPHBIX TOCTIUTAIM3AIINI Ha TIPOTSLKEHUH
1-ro mec nocJie Boinucku B rpymme ERAS (14,6 % mipo-
tuB 8,9 %) [71].

Jlemu: HET TIyOIMKALIMIA 110 TEME.

Jedopmanun no3BOHOYHHUKA

Bapocavie [72]:

CHMXXeHNE CPOKOB rocnurain3auuy Ha 2,8—3,0 nHsa
0e3 prcKa ITOBTOPHBIX TOCIUTAIM3ALUIA B OIMKaiIeM
TOCJICOTIepalliOHHOM TIEPUOJIE;

Bosblast yIOBIeTBOPEHHOCTD MALIMEHTOB JICUCHUEM;
Bouibliine oLieHKM ITEPCOHAa IIPOBOIMMOIO JIeYEHNSI,
CHIXKeHUe CTOMMOCTHU JiedeHus Ha 121,735 ¢yHTa
CTEepJIMHTA.

Ilemu:

CHMXeHNne CpOKOB rocruraansanuy Ha 1,1—1,6 nHsa
(ot 0,5 mo 3 cyt) [39, 57, 73—78] Ha poHe cTaTUCTH-
4YeCKM HE3HAYMMOTO NoBbileHus B rpymie ERAS [39,
73, 79] nim COIMOCTAaBUMOM YPOBHE PEroCIIUTAIN3a-
uuu [57,74,77,78];

2'2023

Nekuus | Lecture

101



2’2023

JNekums | Lecture

102

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

+ CorocTaBuMag 9acToTa TOBTOPHBIX omepaiuii [39];

+ CHmxeHne o0IIIei CTOMMOCTH JiedeHnsT Ha 2725 (ot 894
10 5280) momn. CIIA [79, 80];

+ CHmxeHme o0beMa KpoBororepr Ha 230 mit (ot 75 [75]
10 427 mi [60]), B TOM YKClie CTATUCTUYECKU 3HAUM-
Mmoe [60];

+ CHmXeHHne BpeMeHHU onepaiiuy Ha 83 MuH (ot 23 [79]

10 144 muH [76]);

Menbiuuii [39, 76, 78, 81] uin cOmOCTaBUMBIA ypo-

BeHb 0011 (pa3HUIAa MeHee | Gayia 1o BU3yaJIbHOM

aHaJI0roBoii kasne) [64, 78, 79];

» CHmXeHUe TToTpebaeHne onmnouaos [77, 81], a Takke
CBSI3aHHO ¢ HUMHU YaCTOThI ITOOOYHBIX 3¢ dekToB [78, 81];

+ Bobline ynoBiaeTBOpeHHOCTh M KoMpopT [64], a Tak-
K€ COTIOCTaBMMAsI IT0 KAYeCTBY M CPOKAaM COLIMAIbHAST
peabuanTanus AeTeN U UX poauTeei [76];

+ CHIDKEHUE Yrcia ocoXXHeH i [39, 60, 64, 73, 78—81]

Ha 8,2 % (ot 2 [80] mo 19 % [73]), B TOM 4ucIie CTaTU-

CTUYeCKU 3Haunumoe [75];

B ctpykTrype ocnoxuenuit mius rpyrnn ERAS menee

XapaKTepHBI JIETOYHBIE [73] 1 XKeTyToYHO-KHUIIIeYHbIe

ocnoxHenus [80, 81], mo paHeBoil MHGEKIIUN — CO-

rnoctaBuMblii [74—76, 79, 80] u MeHbIINA YpPOBEHb

ocioxHeHwui [81];

Boutbiast yaoBiieTBOpeHHOCTb ¥ KoMdopT [64], a Tak-

K€ COTIOCTaBMMAsI IT0 KAYeCTBY M CPOKaM COLIMAIbHAS

peabuanTaLus AeTeN U UX poauTeeii [76];

Brenpenne texHonornm ERAS y maumeHTOB ¢ MoJ-

POCTKOBBIM MIMOIIATUIECKIM CKOJIMO30M ITOCJIE 3a.I-

HEeTO CITOHAWIOAE3a TPeOyeT MYIBTUINCIIMIUIMHAPHO -

ro MoaXo01a C OpUEHTUPOM Ha nainueHTa [57]

Nudekunonnbie nopaxkeHus N03BOHOYHUKA
B3pocavie u demu: HET MyOIVKALINI TTO TEME.

Tpasma MO3BOHOYHHKA M CIIMHHOTO MO3Ta

Bspocavie u demu: HeT yOIMKALIMI IO TEMeE.

Ha ceromasiimHmii 1eHb HET UCCIICIOBAHMI, TTOCBSIIIICH-
HBIX mpuMeHeHNI0 ERAS mpum TpaBMe mO3BOHOYHMKA
W CIIMHHOTO MO3Ta Y B3POCIIBIX 1 AeTeil. DTO MOXKHO 00BSIC-

HUTH TeM, YTO TEXHOJIOTYSI YCKOPEHHOTO BOCCTAHOBJICHMUS
HM3HAYATBHO CO3/IaBaIach Ha OCHOBE MAaTO(U3NOJIOTHUECKO-
ro aHajM3a B IUIAHOBOM xupypruu. [1py sKkcTpamosmmm
Ha 9KCTPESHHYIO XUPYPTUIO BO3HUKACT LIEIBINA PSIT OTIIAIH -
TEJBHBIX OCOOCHHOCTEH M OrpaHMYeHNI (HEBO3MOXHOCTh
TPOBeICHIST 00YIECHIST U TIOTHOLICHHOM ITPEIOTTePaITMOHHOM
TIOATOTOBKM, aHTHOMOTHKOTEpaIis BMECTO aHTHOMOTHKO-
MpoUIaKTUKKY 1 Ap.). TeM He MeHee oobenuHeHre ERAS
¥ 9KCTPEHHOM XMUPYPIrIUH BO3MOKHO Ha ITaThopMe KOMaH]I-
HOTO MEXIUCIUITIMHAPHOTO TTOIX0aa ¢ MO3UIIMIA JoKa3a-
TEJTBHOI METUITMHBI, MUTHIMU3AINH XUPYPTAYECKOTO CTpecca,
MIPEEMCTBEHHOCTH! 1 IIPUMEHEHMST COBPEMEHHBIX peaOuIi-
TAlIMOHHBIX ITPOTPaMM. MyIBTHANCIUTUIMHAPHBIA TIOIXOI
C TIO3ULINIA TOKa3aTeIbHON MEANITNHEI IIPUEMIIEM JIJIST BHE-
IpeHNsT KaK B MHOTOITPOMMIBHBIX CTOJIMYHBIX KIIMHUKAX,
TaK 1 B HEOOJIBIINX PETMOHAIBHBIX OOMBHHULIAX [6].

SAK/TFOYEHME

Texnonorus ERAS gBnsieTcs coBpeMeHHOM Meau-
IWHCKOM KOHILIETINEH 1 00J1agaeT OTPOMHBIM ITOTCHIIM -
aJIoM IS Pa3BUTHSI XUPYPTAUECKUX OTpaciieil BO BCeM
MUpe 1, B yacTHOCTH, B TaHgemuio COVID-19. IIporto-
koibl ERAS mipenaraior 6e3omacHbIe 1 9KOHOMUYIHBIC
MOIXOIBI K IEPUOTIEpallMOHHOMY BEIeHUIO IMalleHTa,
KOTOpPBIC Ha TIPAKTHUKE YIAYYIIAIOT Pe3yJIBTaThl XUPYPTH-
YeCKOe JICUCHMUSI.

J1g cnuHambHOM XUPYPTUH B3pOCbIX U JeTeii ERAS
SIBJISIETCSI TIEPCTIICKTUBHON M aKTUBHO Pa3BUBAOIIEHCS
TeXHOJIOTHEH, KOTOpasl TTO3BOJISICT CHU3UTh CPOKH TOC-
NUTaAIN3aly 0e3 TCHICHINNA K YBEIMYCHUIO YaCTOTHI
PEeTOCTIMTAIN3AIIN, CTOMMOCTD JICYCHUS, YPOBEHB OCIIOXK-
HEHMI1, 00beM KPOBOIIOTEPH M BpeMEHU OTieparni, 60Je-
BOTO CMHIIpOMa U TTOTPeOICHUSI OITMONIOB Ha (hoHe OoJiee
OBICTPOIT peadMINTAIINK 1 OOJTBIIEH YIOBIETBOPEHHOCTH
MaIlMeHTOB W MeIIepcoHalia pe3yJabTaTaMy JeUeHUSI.
TeM He MEHee CyIIecTBYeT HeXBaTKa PAHIOMU3UPOBAHHBIX
KIMHNIeCKUX nccienoBanuii mo ERAS B ciuHanpHOM
HEWPOXUPYPTYMM, HO HAEEMCS, YTO MEPBBIA opulIMaib-
HBII TIPOTOKOJ JACT UMITYJIBC K aKTUBHOMY BHEIPEHUIO
ERAS B KIIMHNYECKYIO ITPAKTUKY BO BCEM MHUPE.
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Llenb pa6oTbl — NOBbILEHNE YPOBHA OCBEAOMIEHHOCTH O CYLLECTBYIOLWMX CXEMAX NPOTUBOOTEYHOI Tepanun feKcameTa-
30HOM Y Bpayeil pa3Hbix CnewumanbHocTelt (Helpoxupypros, HEBPONOrOB, PEAHUMATOJI0r0B, SHAOKPUHONOTOB).

Ha ocHOBaHMM JaHHbIX HAayYHOI INTEpaTYpbl aBTOPLI AAIOT NOAPOGHOE ONMCAaHWE UCMOMb3YEMbIX PAHEe U CYLLECTBYIOLMX
B HacTosllLee BPEMs CXeM NPOTUBOOTEYHON TEPANUM MIOKOKOPTUKOMAAMM (B YACTHOCTH, AEKCAMETA30HOM) Y NaLMeHTOB
C NEPBUYHBIMU 1 BTOPUYHBIMU OMYXONAMU FONOBHOIO MO3ra M ero 060/104eK. ABTOPbI OLLEHMBAIOT Pa3NMyHbIE CXeMbl Ha-
3HauyeHus fekcametasoHa (0T 2 4O 64 Mr/cyT ¢ ApO6GHbIM BBEAEHUEM W OJHOKPATHblE J03UPOBKM [0 20 Mr) nauueHTam
C ONYXOMAMU FNANLHOTO PAfA B NAaHe aheKTUBHOCTY Tepanuu. [laH aHanu3 puckos BO3HUKHOBEHMUS NOBOYHbIX I (eKTOoB
1 OCNOXHEHUI Tepanuu. BoigeneHsl 3 rpynnsl pUcKOB: paHHUe (HapylleHWs yrneBoAHOro 06MeHa, NCMX0IMOLMOHANbHbIE
CUMNTOMbI, apTepuanbHas runepTeH3us, npubaska Macchl Tena), nosgHue (3K30reHHbI rMNepKOPTULMU3M, HApYLIEHUS K-
nuaHoro o6MeHa, NPOKCMMabHAA MUONATUA, OCTEONOPO3, A3BeHHas 6oNe3Hb Kenyaka U ABEHAALATUNEPCTHOM KULWKK,
MMMYHOCYNPECCUBHbIE COCTOSIHUA) U BO3HMKaloWMe Ha hoHe pe3Koit oTMeHbl Npenapara (HagnoYeyHUKOBasA He[oCTaToy-
HOCTb). B 3aknioueHue aBTOpbl OTMETMAM CNOCO6LI BO3MOXHOIO NPEAOTBPALLEHNS U YMEHbLIEHUS NOBOYHBIX I dEeKTOB.
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Aim. To improve awareness of existing treatment regimens of cerebral edema by dexamethasone among doctors of various
specialties (neurosurgeons, neurologists, intensive care specialists, endocrinologists).

Based on scientific literature data the authors presented detailed descriptions of previously used and relevant now
treatment regimens of cerebral edema by glucocorticoids (dexamethasone in particular). The authors estimated various
dexamethasone prescribing schedules (2-64 mg doses fractionally used per day and one-time 20 mg dose) for glioma
tumor patients for understanding the effectiveness of therapy. The authors analyzed the risks of possible therapy
by-effects and complications. The risks were divided into the following groups: early (carbohydrate metabolic disorders,
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psychoemotional symptoms, hypertension, weight gain), later (exogenous hypercorticism, lipid metabolic disorders, proxi-
mal myopathy, osteoporosis, gastric and duodenal ulcer disease, immunosuppressive conditions) and withdrawal syndrome
(adrenal insufficiency). In conclusion, the authors noted the ways to possibly prevent and reduce the side effects.

Keywords: cerebral edema, cerebral tumour, glioma, glucocorticoids, dexamethasone, the treatment of cerebral edema

For citation: Prirodov A.V., Solovyeva P.I., Khripun I.A., Mikailov M.M. The use of glucocorticoids in the treatment of ce-
rebral edema for glioma tumour patients. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(2):106-13. (In Russ.)
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BBEJIEHUWE

Cpenu omyxoJieil IEHTPaIbHON HEPBHOM CHCTEMBI
(HHC) MoxHO BeIIeANTh 00jiee 100 THCTOIOTMIECKIX
IIOATHUIIOB, OTJIMYAIOIINXCS SIMUACMUOIOTHEH, KITMHINYE-
CKMM TeYeHHEM, 00beMaMM IIPOBOIUMOTO JICICHUS 1 FC-
xonoM [1]. HecMoTpst Ha To yTO nepBruuHbIe ormyxoim LTHC
BCTPEYAIOTCS pexXe, MPOIEHT CMEPTHOCTU IAllMeHTOB
C TaHHOM OHKOJIOTHE! HEIPOITOPIIMOHAILHO BBICOK [2].
TonpKo 1/3 maneHTOB MIpeoIoJIeBaeT MOPOT IISITIICTHEH
BBDKMBAE€MOCTH ITOCJIC TIOCTAHOBKY AMArHO3a BHE 3aBUCH-
MOCTH OT 00beMOB MpoBeAeHHOoro jdeyeHus [2]. B CIIHA
3a 2021 r. 13 83 THIC. MALIMEHTOB C AMAaTHOCTUPOBAHHBIMU
nepsuyHbIMU onyxossimu LIHC y 18,6 Teic. 3aperncTpu-
pOBaH JeTaJlbHBIN ucxon [2, 3]. baarogaps KoMIuIeKCHOMY
MMOIXOMY K JIeUeHUIO (MaKCUMaJIbHasI XUpyprudecKast pe-
3€KLMS C MOCAEAYIONIEH JIy4eBOM Tepaleid U aTblOBAHT-
HOM XUMHUOTEepaIIieil) IToKa3aTe I CMePTHOCTH y TIAlTeH-
TOB C IMAarHOCTHPOBAHHBIMHU OITYXOJISIMHU TJIMAJIbHOTO
psifia 3a mocjenHee aecsaTuneTre cranu Hxke: 27 % cpeau
nmauneHToB B Bo3pacte ot 20 1o 39 ner [4, 5].

ImobnacToma — HanboJIee pacpocTpaHeHHas hopma
MMepBUIHBIX 3JI0KAYECTBEHHBIX OITyXO0JIei TOJIOBHOTO MO3-
ra (I'M) y B3pociioro Hacenenust (49 %) ¢ Huskoii (15,3—
21,7 Mec) MenmaHOM BBDKMBAeMOCTH C MOMEHTA ITOCTa-
HOBKM auarHo3sa [2, 6, 7]. CoBpeMeHHBI KOMIUIEKCHBINA
IMOIXOMA B JICUCHUU JOJIKEH OBITh HAIIPaBJIEH HE TOJBKO
Ha yJIydllleHUE UCXOA0B 3a00JI€BaHUS U YBETUUEHUE MTPO-
TTOJDKUTEIPHOCTH XU3HU Y JAHHOM KaTeTOPHH TTAIICHTOB,
HO ¥ Ha MOBHIIIICHNE KaYeCTBa XXM3HN Ha BCEX 3TaIlax Te-
paruu [8].

IMTPOTHUBOOTEYHASA TEPAITMA

TNIIOKOKOPTUKOMIAMM YV ITALIMUEHTOB

C OITYXOJIAMU T'OJIOBHOT'O MO3TA

K omHOMYy 13 3HAYMMBIX (DAKTOPOB, OKA3BIBAIOIINX
BIMSTHUE Ha KIIMHUYECKOE TeUCHME 3a00JIeBaHUSI, OTHO-
CHUTCS TIEpUTYMOPAJIBHBIN OTEK Ba30T€HHOTO XapakTepa,
KOTOPBII TPUBOAUT K HapacTaHUIO Macc-3ddeKra u mo-
BBIIICHUIO BHYTprIeperrHoro napienust (BY/I) [8]. Beipa-
XXKEHHBII 1 ObICTPO hopMupytomuiicsa otek I'M siBisieTcs
OTVIMIUTEILHON OCOOEHHOCTHIO TIEPBUYHBIX 3JT0KAYECT-
BeHHBIX orryxoseii M [9, 10]. B ocHOBe maHHOTO ITporiecca
JIEKUT HapyIIeHUEe TIPOHUIIAEMOCTH TeMaTOSHIIehamaec-
koro bapbepa (I'9B), mpeacTasisionero coboii CI0XKHYIO
CTPYKTYPY U3 SHIOTEINATBHBIX KIETOK KamuisipoB ['M,
TJIMAJTBHBIX KJIETOK (MUKPOTJIMS M ACTPOILIUTHI), HEMPOHOB
W TIepUBACKYJISIpHBIX KiIeToK [11—14]. [TpouHOCTh KOH-

takToB OB 00ecrieynBaercs 0eaKaMU-OKKIIIOAUHAMA
U peryaupyeTcs SHIOTeTNAIBHBIMU (paKTopaMu pocTa [15,
16]. B o01IMpHO BacKyASIpU3UPOBAHHBIX TITHATBHBIX OITY-
XOJISIX TTOHABJISACTCSI CUHTE3 OKKITIOAMHA, YTO HapyIlaeT
1oTHOCTH 'Ob 1 ero nponmnitaeMocTs. PYHKIIMOHATBHAS
HecocTosTembHOCTh [ BB Takke ycyryossieTcst He3peno-
CTBIO COCYZIOB, ITPOPACTAIOIINX B oITyXoJib [17, 18]. U3me-
HEeHUS TIPUBOISIT K N30BITOYHOMY HAKOTUICHUIO XKUIKOCTH
B MapeHXMMATO3HBIX TKaHIX, YBeIMIeHNI0 o0bemMa ['M
n Hapacranuo BU/JI [19].

CBoeBpeMEeHHO HadaTas IIPOTUBOOTEYHAS TEePATIHS
AMEeT pelaiolnee 3HaYeHUE TSI TeUCHUS 3a00JIeBaHMS
B 11esioM [20]. K coBpeMeHHBIM MeTomaM 60phObI C OTEKOM
I'M oTHOCSIT KaK XMpPYyprudeckoe (BEHTPUKYJIOCTOMUS
1 IeKOMITPECCUBHAS TPeIaHaIMs Yeperia), TaK ¥ TeparieB-
TH4YecKoe (BBeOCHME TUIEPOCMOJISIPHBIX KMIKOCTEH
u rmokokopTrKonaoB (I'K)) meuenne [20]. 'K, mpumens-
eMble ¢ 1950-x romoB mist OOPHOBI ¢ IEPUTYMOPATHHBIM
OTEKOM, SIBJISTFOTCSI BAXKHBIMHM peryJisiTopamu cBoiicTB [Db
Hapsay ¢ (hakTopaMM pocTa WK KaJblueM. X BaxkHei-
it 3pdeKT — CHIKeHNe TPOHUIIAEMOCT MUKPOCOCY-
IOB. MoIeKyIsIpHBIe MEXaHU3MBI, JIeXKalllle B OCHOBE
3TOTO sABJIeHU, obyciioBneHb! BiusgsaueM 'K Ha ngudde-
PEHIIMPOBKY OCJIKOB IUIOTHBIX KOHTAKTOB 1 YBEIMUCHUEM
TPaHC3IHIOTEINATBHOTO JIEKTPUUECKOTO COITPOTUBIICHUS,
YTO M IMMPUBOAUT K CHIDKEHUIO IIPOHUIIAEMOCTH SHIOTETHST
[21, 22]. BmecTe ¢ Tem 'K yBenmmuuBaioT peadbcopOimnio
0CJIKOB TUTa3MBbI KPOBHU C TIOC/ICAYIONIeH HOpMaTU3alnueii
rpagrieHTa OCMOTHYECKOTO JaBJICHMS MEXIY IePUBaCKY-
JISPHBIM M BHEKJICTOYHBIM IIPOCTPAHCTBAMM, YMEHBIIIAIOT
SKCIIPECCUIO MOJIEKYIT MEXKKIICTOTHOM 1 COCYIHCTOM are3nu,
AKTUBHO CEKPETUPYEMBIX SHIOTSIMOIUTAMM IIPU HEHPO-
BOCITAJINTEILHOMN PEaKIIMHU 1 CIIOCOOCTBYIOIINX SKCTpaBa-
3aumun muMdonnToB yepe3 'Db B ITHC [22, 23]. Kpome
TOTO, OHM CITOCOOCTBYIOT CHIKCHUIO 3KCITPECCUU SHAOTE-
JIMAJIbHOTO (paKTOpa pocTa B ONYXOJIEBBIX KJIeTKax [24].

B ximmHMYecKoit mpakTrKe Hanboiee aKTUBHO TIpUMe-
HsleTcst nekcameTasoH (M) — cunretmdeckuii ['K ¢ 6ombimmm
CIIEKTPOM OMOJIOTMIeCKUX (DYHKUMI (BKIIIOYAs MOIITHOE
IIPOTUBOBOCIIAJIMTEIIEHOE IHCTBIE) BBUILY €TI0 TOCTYITHO-
CTH, OBICTPOTO, BRIPAXKEHHOTO M JUIMTEIHLHOTIO 3 eKTa
[21, 25]. Onpenensioniee 3HayeHMe B BeIOope JIM 13 Bce-
ro MHoroo0pasusi cuHteTnueckux I'K obyciioBieHO ero
HauMEeHbIIEN MUHEPATIOKOPTUKOMIHOM aKTUBHOCTBIO IIPU
BBICOKOH TITIOKOKOPTUKOMIHOM aKTUBHOCTH, UYTO TTO3BO-
JISIeT M30eXKaTh 3a0ePKKH XUIKOCTA M JOOUTHCS MaKCH-
MaJIBHOTO MMPOTHBOOTeYHOTro 3deKkra. B psme ciaydyaes
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BO3HHUKAET aKTyaJIbHBII BOITPOC O TIEPEBOJIE C OMHOTO TITF0-
KOKOPTUKOMIHOTO TIperapaTa Ha apyroit. Ha ceromasii-
HUI JeHb OOIIEIpU3HaHa CIeayolnas cxeMa IepeBoa:
0,375—0,5 Mr mekcaMeTa3oHa ~ 5 MI IPeIHN30JI0Ha ~ 4 MT
METUJIIPETHN30I0Ha (IIPOTIOPIIMOHAILHOE COOTHOIIIE-
nue 1: 10: 8) [26].

OmHO M3 MEePBHIX KIMHUYSCKUX MCCIeAOBAaHUMN (-
dextruBHOCTU JIM y NALIMEHTOB C TJIMAJIbHBIMU OITYXOJISIMU
u metactazamu I'M npoBeneHo B YHuBepcurete MuHHe-
cothl B 1961 . mox pykoBoactBoM J. Galicich. B pe3ynbra-
Te OblJIa chopMUpOBaHa cieaylomas cxeMa rmpruemMa JAM:
10—40 MT OZHOKpPATHO BHYTPMBEHHO OOJIIOCHO C TTOCIe-
IYIOLIUM BBefeHueM 4 Mr Kaxaple 6 4. CxemMa CyTOYHOMI
J03UpOoBKH (16 M ¢ 4-KpaTHbIM BBeIEHUEM) CTajla OCHOB-
HOI cxemoii mo3upoBaHus JIM Ha mIMTeIbHOE BpPEeMS
1 IoBceMecCTHO [21, 24].

B TeueHme monyBeka IpoBeAeHO MHOXKECTBO MCCIIe-
JIOBaHWI, TTOCBSIIEHHBIX TTOI00PY ONTUMAIEHON CXeMBI
nosupoBanusi JIM. PaccmoTpum Hanbosiee KpyImHbIe U3 HUX.
R. Marty u M.L. Cain (1973) ucnonb3oBaiu HECKOJIBKO
cxeM mo3upoBaHus JIM y TTalieHTOB ¢ BHYTPUMO3TOBEIMU
MeTtactazaMu (n = 10). OHM MONYYUITA CICAYIOLINIT pe-
3yJIBTAT: IIPU 103€ 6 MI/CYT — yiy4dliieHue y 2/3 maiueH-
TOB B BHIe YMEHBIIICHIST HEBPOJIOTMUYECKOTO AehbUIIATA, TIPH
8 MT'/CyT — HEBPOJIOTHUYECKOE YIYIIIeHHE Y BCeX MalueH-
TOB, TIpH 12 MT/CyT — TIOJIOXUTEIbHEBIN 3 dekTy 2/3 ma-
ueHToB [27].

J.W. Fletcher u coast. (1975) ouenuBanu 3cdeKTrB-
HocTb [IM my1st 60pBOBI C MEPUTYMOPATILHBIM OTEKOM TP
Mertacrazax ['M. [1pu HazHayennu JM B mo3e 8 mr/cyr
y BCEX MAIMEHTOB (1 = §) OTMeYaJICs TIOJIOXKUTENIbHBIN 3(h-
dekr Ha 10-e cyTKM, D032 12 Mr/cyT maBaja yaydIieHIe y Ja-
CTH MAaLMEHTOB Ha 8-¢ CyTKM, MpU 16 MI/CyT y BCex malu-
eHTOB oTMeuascs adekT yepe3 10 nHeit. OgHako depes 9
1 14 mHe# y MOJIOBUHBI TPYITITBI PACTYIIAIo yXyameHue [28].
K. Graham u FEI. Caird (1978) ucnonb3oBaiu 2 cXembl
HasHayeHus [IM (12 u 16 mr/cyr) y nauueHToB (n = 8)
¢ MeractazamMu [’ M. CyIiecTBeHHBIX Pa3Idnii B KIMHM-
yeckoM 3 deKTe UM He BBIABIEHO [29].

R.D. Pezner u J.A. Lipsett (1982) B rpymiie u3 106 na-
meHToB ¢ MeTactazaMu I'M HaszHaumm M 97 manueH-
TaM B 103ax 8 Mr/cyT u 6ojee 12 Mr/cyt. CylecTBeHHBIX
pa3nmmunii B KITMHUIECKOM 3¢ (eKTe BHISIBICHO HEe OBLIO,
OIIHAKO TIPY TO3UPOBKE O0Jiee 12 Mr/CcyT OTMEUCHBI TAKHE
mo0ouHbIe 3((PEKTH, KaK SI3BEHHAs 00JIE3HDb KeTyaKa
(v 5,6 %), runiepriaukemus (y 6,7 %) u creporaHast MUO-
matus (y 4,5 %) [30].

W. Muller u coasr. (1984) BkiTioumin B CBO€ UCCIIEAO-
BaHME pa3HOPOIHYIO TPYIITY IMALMEeHTOB (1 = 37) KaK C TJI-
aJIbHBIMU OITyXOJISIMU, TaK M C METaCTaTUICCKUMM TTOpa-
xennssmMu I'M, KoTopsIM ObLT Ha3zHaueH M B mo3e 4 mr
4 pa3a B CYyTKHU B TeUeHME 7 THEH C TTOCIECAYIOIINM CHIKE -
HueM 10 4 mr 1 pa3 B cytku. Kypc Tepanum minmcs ot 10
1o 20 THE 1 TOTHOCTHIO ITPEKPAIlajCs B ACHD OITepalI.
IIpu olreHKe 0OBEMa OTEKa 10 M IOCTIe IIPOBEICHMS Tepa-
MUY 3HAYMMBIX pa3IM4uii He ObIJIO BBIsSIBIIEHO [31].

C.J. Vecht 1 coasr. (1994) pazmenunu 89 manueHTOB
¢ Metactazamu ['M Ha 2 rpynmsl: B 1-i1 rpyIimne mamyueHThI
noaydanu M B mose 8 mr/cyt, Bo 2-ii — 16 Mr/cyr,
TP 3TOM Ha 7-1 IIeHb BBISIBIICHO KIIMHUYECKOE YIydIe-
Hue B 1-i (60 %) u 2-i1 (54 %) rpynmnax. B nmponomkeHue
Tepanuu 1-s rpyrma moaydaia JM B mo3e 4 MT/cyT,
2-s1 rpynmna — 16 mr/cyt. Ha 7-i1 nenp tepanuu M kiu-
HUYECKOE YJIydlleHHe OTMe4anaoch y 67 % mnalueHTOB
1-1 rpynnei uy 70 % — 2-ii [32].

OmnucaHHBIC MCCIIEIOBAHNS BKIIIOYAIN HEOOJBIINE
BBIOOPKM MAIIMEHTOB ¥ MMEJIN TOCTAaTOYHO Pa3HOPOIHBIC
pe3yabrathl. [Toatomy B 1994 1. i1 onTUMM3aUY ITPOTH-
BOOTEYHOTO JICYEHUS TIPOBEAECHO KPYITHOE PaHIOMUA3UPO-
BaHHOE KIIMHUYECKOe rccaenoBanue adekTnBHOCTH JIM
y 89 manmenToB ¢ MeTacTazaMu ['M. boimu onieHeHBI 3 cxe-
MBI CYTOYHOIO Ao3upoBaHus: 4, 8 u 16 mr/cyr Ha 7-ii
n 28-i1 nHu neyeHus. CyliecTBeHHOM pa3HUIILI B TTPOTH-
BOOTeUHOM 3 deKTe y MauueHToB 0e3 nucaokanuu I'M
He oTMevanoch. OMHAKO PUCK ITOOOYHBIX 3(P(PEKTOB OBIT
3HAYMTE/IBHO BHIILIE [P J03UPOBKe 6ojiee 16 mr/cyr [32].

AHAJIOTMIHBIX TI0 MAacINTady MCCIIeIOBAaHUI IS I1a-
LIMEHTOB C OITyXOJISIMU TIIMAJIBHOTO psina He TIPOBOIMIOCH
[32]. OmHako B mocieaHee AeCSITUICTHE BOITPOC ITIPOTUBO-
OTCYHON Tepalny Yy JaHHON KaTeropru MallMeHTOB CTall
BHOBbB akTyasieH. J. Dietrich 1 coaBrt. (2011) mipemroxumu
OOJIEHBIM C TJTMOMAaMM TIPY HAJTMIMH BBIpAXKeHHOM HEBPO-
JIOTMYECKOM CUMITTOMATUKY OMHOKpaTHOe BBeneHue 20 Mr
M c nocieayoimM IepexoaoM K 103UpoBKe 16 Mr/cyt
¢ 2- wm 4-kpatHbM BBeneHreM [33]. D. Dubinski u coaBr.
(2018) mrst Tepanum [IM y maliMeHTOB € OITYXOJISIMU TJI-
ajpHOTO psna (n = 113) HCIIOB30BAIN CIIEAYIONIYIO CXEMY
JIO3UPOBAHUS: 12 MT/CYT B XOJI¢ ITpeAOTIepallnOHHOM ITO/I-
roToBKH (4 * 1 IeHb) ¢ MOCIEAYIOINM OOJIFOCHBIM BBEIC-
HreM 40 mr JIM B IeHb oTiepaliii ¥ TIEPeX0I0M K 8 MT/CyT
(BHYTPMBEHHO) B 1-e CyTKM IIOCjIe olepanuu. B ambrep-
HATUBHOI TPYIITE B XOI€ IIPEIONepallIOHHOM ITOATOTOBKI
M He BBOOWIICA, €TO IPUMEHSIIN TOJIBKO B I€Hb OIlepa-
LINU ¥ TIOCTIE TIPOBEACHUS XMPYPruIecKoro iedeHus. [1pu
OLICHKE KIIMHUIECKON CUMITTOMATUKH 1 HEUPOBU3YaIIH-
3aIIMOHHBIX KPUTEPUEB CYIIECTBEHHBIX PA3TNINA MEXKIY
IpyImnaMu He BBISIBIEHO [34].

R. Patel m coaBT. IpemIOXMIM Ha3HAYATh HAllEHTaAM
(n = 28) ¢ munanbHbBIMU onyxossiMu JIM o 16 mr 2 pasa
B CYTKU B TedeHHe 2 THEI ¢ MOMEHTA ITOCTYTUICHUS B CTa-
IIMOHAP, OTMETHB YMEHBIIICHNE 00heMa OTeKa B CPEIHEM
Ha 1,7 % [35]. B To Bpemst Kak psii McciieaoBaTelieil coBe-
TOBaJIM He HA3HAYaTh OOJIBHBIM C TJTATLHBIMU OITyXOJISIMU
sneyeHre 1M mipy HaTMIMY peHTTEHOJIOTHYESCKIX ITPHU3HA-
KOB TIEPUTYMOPAJIBHOTO Ba30TEHHOTO OTEKa 0e3 CUMIITO-
MOB [36—38].

Haub6osee akTyaabHast 1 IpUMeHsieMasl B HACTOSIIIIEE
BpeMsI cxeMa HazHadeHUs JIM manmeHTaM ¢ MeTacTta3aMu
I'M u T7IMaIbHBIMK OTTYXOJISIMHU TIPEICTaBIeHa B PyKOBO/I-
ctBe M.S. Greenberg (2019). CxeMa cocTouT B ciieayio-
meM: TiepBrudHO JIM BBommTcs B 03¢ 10 MT BHYTPUBEHHO
C MOCJIEAYIOLIMM Ha3HayeHueM 6 MI ¢ MHTEPBajIOM B 6 4.



B cygasix BeIpaskeHHOTO Ba30T€HHOTO OTEKa JOIYCTUMO
ncronb3oBanue 10 10 Mr JIM kaxnawie 4 4. g manueH-
TOB, yXe ImojTyJatonux Tepanuto 'K, pekomeHgoBaHo yi-
BOWTbH JO3UPOBKY MPH KIMHUIECCKOM yXynmeHun [39].

B nposenenHom Metaananuse R. Sarin u V. Murthy
BBIICTIVIIN PSI (PaKTOPOB, OIPEIESISIONINX BEIPaKeHHOCTD
OTBeTa Ha MPOTHUBOOTEYHYIO Tepamuio 'K y mammeHToB
C METaCcTaTUYECKUMU U TIIMAJTbHBIMU omyxosiMu [ M:

1) BBIpaXXeHHOCTh M XapaKTep HEBPOJOTMICCKUX CHUM-
IITOMOB: Yy TTAIIIEHTOB C CUMIITOMAMM ITOBBIIIICHUS
BY/I tepanus paBana aydimnii apdekT, yuem y mamm-
€HTOB C 09aroBOI HEBPOJIOTMIECKON CUMITTOMATHKON;

2) 3TUOJIOTHS OITyXOJIU M COITYTCTBYIOIIIETO OTeKa: Oojiee
OBICTPBIN OTBET B BUIIE YMEHBIIICHNUSI OOBbeMa Tepu-
TYMOpPAaJbHOI'O OTeKa HaOIomaics IpHu MeTacTa3ax
I'™ [40];

3) COIyTCTBYIOIAS Teparus: HaIlpuUMep, IIPHUEM TTPOTH -
BOSTIIMJICTITHYECKMX MpPeTapaTOB YMEHBIIACT TTEPUOL
noJtyBeIBeneHNsT JIM 1 ero 61M0O0CTOITHYCTh B 2 pa3a
u 6onee [40].

7151 yTOUHEeHMST COBPEMEHHBIX CXeM IepHUOIIepalliOH-
Horo HasHaueHus ['K y mammeHToB ¢ MeTacTaTUIeCKNMU
¥ TJIMAJIbHBIMU OITyXojissMu I'M mpoBeneHo KpyImTHOe HC-
cjenoBaHue ¢ yyactueM 175 HelipoxupyproB u3 55 ctpaH
mupa. bonbias yacts cneuuanuctoB (n = 130, >74 %)
OTBETWJIa, 9TO HazHAYaloT JIM B riepronepalliOHHBIN TIepH-
on, 73 Heiipoxupypra (45 %) — BceM naueHTam, 72 (44 %) —
MalreHTaM C HEBPOJIOTMYECKOM cuMnToMaTukoit, 17 (11 %)
VUHUTBIBAIM APYTHE TIPUYWHEI IPY Ha3HAYCHWU TepaInu
(HelipoBM3yaIM3allMOHHbIC TaHHBIC U T.11.). EnWHEIN pe-
XKMM JTO3MPOBAaHUS UISI BCEX MAIIMEHTOB ITPUCYTCTBOBAI
y 75 (46 %) onpoiteHHbIx. [Ipu aToM 2/3 Bpaueii OTMETH-
JIV HAJTMYYe BHYTPEHHUX PeKOMEHIAINIA IT0 Ha3HAYCHUTO
CTEPOUITHOM Teparuy Ha YPOBHE MEIULIMHCKOTO YUPEXKIE-
Hus. [TpemaparoM BeI6opa caenany M 148 orpolieHHBIX
(94 %), Torna xak 9 (6 %) mponucaaTu METWIIPETHNU30-
JIOH/TIpeTHU30JI0H MJIn 6eTameTa3oH_[41].

Ho3bl IM BapbupoBaauch ot 2 10 64 Mr/cyT ¢ KpaT-
HOCTBIO TIprieMa oT 1 10 4 pa3. Haubonee yacto UCIONb-
3yeMbIMM cXemaMu ctanu: 16 mr/cyt (49 Bpaueii, 31 %),
12 mr/cyrt (31 Bpay, 20 %) u 8 mr/cyt (18 Bpaueii, 12 %).
OOBEKTUBHOM CBSI3N MEXIY Ha3HAYeHHOM 10301, XapaK-
TepUCTUKAMU MEIYIPEKICHMS 1 CTaXKeM Bpada He BBISIB-
JeHo [41].

ITomumo Toro, uyto cxembl HazHaueHUs1 JIM B Helipo-
XUPYPTAYECKOM COODIIIEeCTBE JOCTATOYHO Pa3HOOOPA3HHI,
MOAXOIBl K MPOTHUBOOTEYHON TEepamuu OTIAMYAIOTCS
Wy Bpadelt IpyTrux crelraabHocTeit. Hampumep, oHKoIO-
TU IPUACPXUBAIOTCS TAKTUKY BBEACHUS CYTOUHOM TO3M-
pPOBKM TIperapara 3a 1 wim 2 pasa, ¢ 4YeM He COIJIACHBI
B HEMPOXUPYpruueckom coodiecTne [42].

OmpenesieHHas1 CI0XHOCTh B HazHadeHUUW JIM 00-
YCIIOBJICHA MHOTOUMCIICHHBIMU TTOOOYHBIMHU 3 (peKTamu,
CTeTIeHb BHIPAXXEHHOCTH KOTOPBIX 3aBHCHUT OT pexXUMa
IO3MPOBAHUS K OTMEHEI IIPENapaToB, IIUTEIbHOCTU Kyp-
ca 1 coMaTUYeCKMX ocobeHHocTel mauuenTa. K paHHum
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mo6oyHBIM 3(pPpekTam mpueMa I'K MoxxHO oTHeCTH Hapy-
IIEHKE YIIIEBOMHOTO OOMEHA, IICXO3MOIIMOHAIBHBIC CHM-
IITOMBI, apTePHUAIBHYIO TUTICPTCH3HIO, YBEIMUCHNE MAaCCHI
tena. [1pu pnurenbHoi Tepanuu 'K K HUM niprcoennHsI-
I0TCSI CHUMIITOMBI 9K30T¢HHOTO TUTIEPKOPTUIIM3MA, Hapy-
IIeHNe JIUITUIHOTO 0OMEeHa, IMPOKCUMAaTbHAsI MUOTIATHSI,
OCTEOIIOPO3, sI3BEHHAsI 00JIe3Hb XKeIyIKa 1 IBCHAIIIATH-
TIePCTHOM KHIITKH, a TAK:KE MMMYHOCYIIPECCUBHBIE COCTO-
aHud [43—47]. [ToMuMO 3TOr0, OCITOXHEHUST MOTYT BO3-
HUKHYTh M TIpu pe3koir otMeHe 'K mmocie mamrenbHOrO
Kypca Tepaliiy BCIeICTBHE ITOAaBICHNS TUIIOTaJIaMO-TH-
mo¢u3apHO-HAAIIOYCTHUKOBOM OCH, KOT/Ia pa3BUBACTCS
TaKoe XN3HEYTPOKAIOIIee COCTOSHIE, KaK HAIITOYCUHM -
KoBast HenocTaToYHOCTH [48]. [Ipr 3TOM TIPOIOKITETh-
HOCTB JICUCHHST NTPAET Iaxe 0oyiee 3HAUNMMYIO POJIb, YeM
J103a TIIOKOKOPTUKOMIHBIX TIPEIIapaToB; YeM JUTUTETbHEe
Teparmvsi, TeM BEIIIE BEPOSITHOCTh MOMABICHUS (DYHKIINT
HaIIOYeYHNKOB [49].

YcTaHOBJIEHO, YTO TTOOOYHBIC SIBJICHUS BO3HUKAIOT
6osee yeM y 50 % mauueHTOB, mojydaiomux M, BHe
3aBUCHMOCTHU OT Tuma onyxoju [41, 50]. Haubomnee yacto
cpeay HUX pa3BUBAIOTCS TUIIEPIIMKEMMUSI, TIPOSIBIICHUS
5K30T¢HHOTO TUIIEPKOPTUIIM3MA 1 TICUXO3MOILIMOHAIBHBIC
cumntoMmsbl [51]. B ocHOBe BO3HMKHOBEHUSI TUTIEPIJIMKE-
MMWH JIEKUT KOHTpUHCYIsIpHOE AeiictBrue 'K, B ToM umcite
HapyIIeHNe IyBCTBUTEIBHOCTH PEIEIITOPOB K MHCYIUHY
W aKTUBALMS TIIOKOHEeOoTeHe3a B TiedeHn. CTepOorIbl BhI-
3bIBaOT 2 % Bcex ciiydaeB caxapHoro auabera (CH) [52].
HyxHo orMeTuTb, uyTo 1mobouHsie 3¢pdexTol I'K 3aBucsT
HE TOJIBKO OT A03bl U JUVTUTEJIbHOCTU TEPAIUU, HO 1 OT Mpe-
MOpPOMITHOTO (POHA M TEHETUYCSCKOM MPeapacIiooKeHHO-
¢ty manmreHTa. Tak, BepoSTHOCTb BOSHUKHOBEHUSI CTEPO-
WIHOW TUNEPTIMKEMUMN 3HAYUTEIBHO BBIIIEC Y JIMII
C OXHMpPEHUEM U TIPearadbeToOM, TOTIa KaK IICHX03MOIIMO-
HaJIbHBIC CUMIITOMEBI Yallle BCTPEYAIOTCS Y JIMIL C CeMeii-
HBIM aHAMHE30M JIeTIPEeCCUN WIIK ajKoroiausma [53].

HecMmoTtpst Ha ckazaHHOE, aOCOMIOTHBIX ITPOTUBOIIO-
KazaHui K Ha3HaueHnio ['K He cyimecTByeT, TeM 6oJtee Impu
KU3HEYTPOXKAIOIINX COCTOSTHMSIX. Cpenrt OTHOCUTEIIBHBIX
IIPOTUBOITOKA3aHUI MOXHO BBIICTIUTD SI3BEHHYIO 00JIe3Hb
KeJTyIKa WY IBeHAIIIATUIIEPCTHOM KUIITKY, HEKOHTPOJI -
pyeMyIo apTepHuaJbHYIO TUIIEPTEH3UIO, TyOepKyiIe3, He-
koMrnieHcupoBaHHBINA CJl 1 THIIEPKOPTUIIN3M, TSKETYIO
MMOYEYHYIO W TIeYCHOYHYIO HEIOCTAaTOYHOCTD, BBIPAKEH-
HBII ocTeonopo3 [54—56]. Takoii rpyIine manyueHToB Tpe-
OyeTcs IpoBeIeHNE TIIATSIIFHOIO MOHUTOPMHTA U TIpe-
BEHTUBHOM TepaITiy COCTOSTHHIA, TOTEHITNATHHO OITACHBIX
npu geyeHuu I'K. Ilepea HayaioMm Tepanuu peKOMEHI0-
BaHO M3MEpPEHUE POCTa, apTePHUATBHOTO JaBICHUS, OTIpe-
IeJleHWe WHIeKCa MacCHl Tejila, M3ydeHne ToKa3aTesIei
YIJIEBOMHOTO OOMeHa (TTI0KO3bI KPOBU HATOIIAK, TJIMKH-
POBAHHOIO reMOIIO0OMHA) U IMNIUAOTpaMMBblI [S57].

OcHoBHo#t ipuHIMT Tepanun ['K — ncnons3oBanue
WX MUHAMAJIBHOM JO3HI B TEUCHUE KPATIAMNIIIETO Meproaa
BpeMeHU. O4eHb BaXKHO, YTOOBI B KXKIOM CJIydae 103a rop-
MOHOB ObLJIa ONTUMAaIbHON. BEIOOP 103bI, ITpeBbIIIaOLIEH
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OITUMAJIBHYIO, OBICTPO IIPUBOIUT K PA3BUTHUIO TTOOOYHBIX
3¢ deKTOB, TOrIa KaK 1032 HIDKEe ONTUMAIbHON YBEJIMUM-
BaeT CPOKM JIeUCHMS Oe3 pa3pelleHus MaToJI0TMIeCKOTo
npouecca [57].

HNCITOJIbBOBAHME JEKCAMETA30OHA

VITALIMEHTOB C INIMOMAMUA

HaszHnauenue JIM y maiieHTOB C OMyXOJsIMU [JIMaJIb-
HOTO psiia MPaKTUKYeTCsl TOJITUe TOmBI, Oojiee Toro, JIM
Ha3HayYaeTcs Ha MIPOTSKEHUH BCETO TTepHUOIIepallIOHHOTO
reproa (B TOM YMCIIe ¥ Ha TIO3IHUX ITOC/IeOITePAIlMOHHBIX
3Tamnax), BO BpeMsl ITPOXOXICHMS JIyIeBO U XUMUOTEpa-
mu [58, 59].

OcHOBHas CI0XHOCTb IIPU BeICHUU JaHHOI KaTeTo-
PUH TTALIMEHTOB 3aKJII0YASTCSI B KOMOMHIUPOBAHHOM JIeUe-
Humu. Tak, coueranue tepanuu JIM n xumuorepanuu CH1-
KaeT TMoKa3aTelW BBIXKMBACMOCTU NAHHON KaTETOPUH
MMAIIeHTOB ITOYTH B 2 pa3a, a UMEHHO: IIJIsT O0IIIeil BBIKM-
BaeMocTH 310 12,7 Mec ¢ Teparnueil crepouaamu u 22,6 Mec
0€e3 HIX, JUT BBLKMBAEMOCTH 0€3 pelanBoB — 3,6 1 8,4 Mec
cootBeTcTBeHHO [60]. OnHAa U3 MPUYMH TAKUX UCXOHA0B —
BBIPAXEHHBII UMMYHOCYTpeccuBHBIN 3 dekT IM [61, 62].
XOTS 9acTh MCCIIEIOBAHUI HE BBISIBUIN CBSI3U TEpaITUU
JAM u oO1eit BBDKMBAaEMOCTH IMALIMEHTOB C HEAABHO M-
arHOCTMPOBAaHHON rimobmacromoii [34, 63], J.B. Torgu-
lescu m coaBT. (2021) noka3anm HU3KUI YPOBEHDb BELKIBA-
€MOCTH U HEYIOBJICTBOPUTEIBHBIN MCXOM 3a00JIeBaHUS
y IALIMEHTOB € TIIMO00IaCTOMOM ITPU IIPOBEACHUN TePATTUT
JM B n0- 1 nocjeornepauuoHHoM nepuonax [60, 64]. dis
YTOYHEHUSI JAaHHOTO YTBEPXKACHMSI OHU TIPOBEJIN KPYITHBIIA
1 eIMHCTBCHHBIN B CBOEM pOJIe MeTaaHaIM3 C yIacTHUEM
2230 mamueHToB ¢ I'b, B pe3ynbrate KOTOPOTO BBISIBIIIN,
YTO UCIOb30BaHue JIM B m03MpoBKax He MeHee 2 MT/CyT
CBSI3aHO C KOPOTKO#1 00IIIeii BBLKMBAEMOCTHIO TTAIIIEHTOB
¢ I'B [65]. TTpx 3TOM y OJIOBMHBI GOJIBHBIX JAHHOM IPYII-
ITBI 3aPETUCTPUPOBAHBI TTOOOUYHBIC 3 PEKTH (3HIOKPUH-
HBbIE HapYIICHUS, TUTICPIIMKEMUS M TICUXUISCKUE CUM-
MTOMBI) [66—68].

Kaxk BBIsSIBIIEHO B HemaBHEM HcclienoBaHnu Z. Ali 11 co-
aBT., YPOBEHB IJTIOKO3HI Y TTAIIMEHTOB C TIEPBUYHBIMU OITY-
xonsmu I'M (n = 35) noseiiiaincs B cpeadeM Ha 30 % yxke
IpY NEPBOM ucroab30Bannu JAM B gose 10 mr [69].

R.L. Derr u coaBT. B METaaHaAIU3€ BbISIBUIU MPSIMYIO
CBSI3b YPOBHSI IEKCaMeTa30H-CIIPOBOLIMPOBAHHOMN TIIMKE-
MWH U TaTbHEHIIeH BBDKBAEMOCTH MAITMEHTOB ¢ HETaBHO
nrarHoctupoBaHHO# I'b. OHU ycTaHOBWIN, YTO TP Me-
IWaHe YPOBHS TIIFOKO3BI B KPOBU 110 9,4 MMOJIB/JT O0IIIast
BBDKMBAEMOCTb COCTaBMia 14,5 Mec, a TIpy TTOBHITIIEHUN
MenuaHbl 10 13,7 mmons/n u 6onee — 9,1 mec [70].

K. Hagan u coaBT. ycTaHOBWIN, YTO IIPA MeIUaHE
YPOBHS TJIIOKO3HI 10 18 MMOJIB/J1 M1 GoJiee B paHHEM U OT-
CPOYEHHOM TIOCJICOTIePAlIMOHHBIX TIEPHOAAaX HAOTIOOANCh
HaunboJiee HeOJAarONMPUSATHBIC MCXOABI B BUIE CHUKCHMS
o6uieit BepkuBaemoct Ha 30 % u 6onee [71].

B perpocniektuBHOM ucciaegoBanun K. Keshwani
M COABT. HAOIIOAAIM 2 TPYIITHI TAlMeHTOB: B 1-if — 50 ue-

JIOBEK C TIEpBUIHBIMHU OmyxoJisiMu I'M mociie poBenceH-
HOTO paIvKaJIbHOTO XUPYPTUICCKOTO JICUSHHUS 1 BO 2-1 —
15 manueHTOB ¢ TIepBUYHBIMU onyxousimu I'M mocie Jty-
yeBOU Teparmuu. [1o rucToIOrMIecKoi MpUHAIICKHOCTH
OIYXOJIX INIMAJILHOIO Psifia BCTpedanuch B 38 % ciydaes.
JM nonyuaiu 82 % mauydeHTOB Ha pa3HbIX dTaIlax Jieye-
aust. [Ipu onpeneneHny ypoBHS TIMKNPOBAHHOIO TeMO-
[J1I00MHA BBISIBJIEHO, 4TO B 1-i1 rpynne y 32 % mauueHToB
BCTpeYasIach CTEPOMI-aCCOIIMMPOBAHHAS THIICPIIMKEMUST,
Kotopast B 16 % ciayyaeB TpeGoBaja rOCHUTAIU3ALNN.
VY nauueHToB 2-i rpymmnbl B 33 % ciydaeB BbisiBlIeHA TH-
MEePIIIMKEMHUS, B CBSI3U C YeM MM Ha3HaYeHa TUIIOTINKE-
MHUYecKasl Tepanus. ABTOp peKOMEHIyeT IIPOBOIUTH M-
HaMWYECKNII MOHHMTOPHMHT YPOBHS TIIIOKO3BI KPOBH,
a TaKKe TIMKUPOBAHHOTO TeMOTJIOOMHA ¢ CaMOTo Hadajia
MIPOTUBOOTEYHO Tepanuu JIM y maliieHToB ¢ TIepBAIHBI-
M orryxoJistMu ['M it paHHel KOppeKIINMHU TUTICPIIINKE-
MUH ¥ TITIOKO30TOKCUYHOCTH [72].

Ocoboe BHUMaHMe 10 Havaia Tepanuu JIM cTouT yue-
JISTH OOJIBHBIM ¢ yKe nuarHoctupoBaHHbIM CJI. P. Pante-
lidis 1 coaBT. TTpoBeN 00CIET0BaHKE 56 TTALIEHTOB C OITy-
xongamu I'M u comyrctBylomnM CJI, KOTOpBIM Obla
HazHauyeHa Tepanus M. M3MepeHne ypoBHS ITIOKO3BI
B KPOBM IMPOBOAWIOCH C 1-T10 AHsA nipuema JIM B yTpeHHuUe
yachl B TedyeHue 7 AHeil. bblio BBISIBIIEHO 3HAYUTEbHOE
TIOBBIIIICHUE YPOBHS TIIOKO3BI B CHIBOPOTKE KPOBU C PH-
CcKOM (bOPMHUPOBAHUS CTOMKON TUTICPTIIMKEMHH TIPH OT-
CYTCTBUHM aJeKBAaTHOI TUIOTIMKEMHUYECKOM TepaIum.
OnHaKo BIMSHUS HA TeUeHUE 3a00JIeBaHMS B TOCITUTAIb-
HBI iepuon (YBeIMUeHUE BpeMEHU TTPeOBIBAaHMS B CTa-
MOHAape) U TOCITUTAIBHYI0 CMEPTHOCTh HE YCTAaHOBJICHO.
KoHTposb 1aHHO# TpyNIIBl MAIIMEHTOB B OTHAJICHHOM
rnepuoe He TmpoBoawics [73].

B cBs3M ¢ M3I0XEHHBIM BOIIPOC O HEOOXOIMMOCTH
cKopeiiieit otMeHbl JIM 1ipu JOCTMKEHUU HEOOXOAMMOTO
KIMHAYECKOTO 3 heKTa 0ueHb aKTyajaeH. BaxkHo mpunep-
KMBAThCSI CTPATETWH, YTO YeM BHIIIe 103a M u mpomoi-
KHUTeJIbHEE JIeYCHNE, TeM 0oJiee MEIUICHHOM M ITOCTEIICH-
HOI moJXKHa OBITh OTMEHa Iperaparta. B HacTosIee
BpeMsI IPEII0KEHO HECKOIBKO CXEM ITOCTEIIEHHOTO CHU-
XeHus go3bel JIM ¢ monHoit ero otMeHoit. Hampumep,
Ha (poHE KITMHNIECKOU CTAOMIIBHOCTH TIPH TUTETLHOCTH
teparuu JAM nmo 2 Hen B no3e 4—8 MI peKOMEHIOBAHO
CHIDKEHHUE TO3BI HA 2 MT KaXple 3 THS 10 CYTOYHOM TO3BI
2 MT, a 3aTeM COXpaHeHHe MUHUMAaJIbHOM (1 MT/cyT) Ho-
3UPOBKU 3 THA ¢ TToceaytomeii ormeHoii [13]. Ipu mpueme
JIM cBoIlIe 2 He B CYTOUHOI J03¢e 0osiee 8 MI peKOMEHIY-
eTCSI Kaknple 5—7 IHe# CHIDKATh J03y Ha 2 MT, TOBeds ee
0 2 MT/CYT U COXpaHssI MUHUMAIbHYIO (1 MT/cyT) mo3y
5—7 nHeii ¢ mocnenyoomieil otmeHoi JIM [74].

Psan mucciaemoBaTeneit mpemIoXMIN MMOJTHBIN OTKA3
ot Tepanuu 'K y TarimeHToB ¢ TIIMaTbHBIMU OITyXOJISIMU
[75].

CoracHo yTBepkaeHHBIM B 2008 T. 1 AelCTBYIOIINM
B HacTosIIee BpeMs pekoMeHaaumsiM KoHrpecca Helipo-
xupyproB (CIIIA), negerne JIM marveHTa ¢ IepBUIHBIMU



3JI0KAYeCTBEHHBIMU OITyXOJIIMH HEOOXOIMMO HAYMHATH
¢ I03bI 16 Mr/cyT, pa3aeiaeHHoOl Ha 4 ipuema [76].

B nHacrosmee Bpems J. Goldberg 1 coaBT. TIpoBOIST
WCCJIEI0BAaHME TI0 BBISBICHUIO MIHUMAIbHO HEOOXOMM-
MO 1031poBKH JIM TSI TTALIMEHTOB C OITYXOJISIMU TJTHAJThb-
Horo psga. [Lraaupyercst Hadbop rpymmsl 13 50 MaIeHToB
C Ha3HA4YeHWEM TIpernapara B 103¢ 4 Mr/CyT Wiy MOJTHBIM
OTKa30M OT IIPOTUBOOTCYHOM TEPary M ITOCIICHYIOICI
OLICHKOI «HEyTaYHBIX» MCXOIOB IIPU OTPaHNINTEIIHHOM
pexume ucroab3oBanus M [77].

B Hacrosee Bpemsa B Poccum HeT 4eTKo perjiaMeH-
THPOBAHHBIX cxeM mo3upoBanusa 'K mammeHTam ¢ rim-
aJTbHBIMU oImyXxoyisiMu. Ha ocHOBaHMY KIIMHUYECKUX pe-
KoMeHganuit mo nepBudHbIM onyxoism [HTHC or 2019 .
HaszHaueHne ['K (mekcameTa3oH, IpeIHMU30JIOH) B IIJIaHE
IEeTUAPATAIIMOHHON Tepanmyuy IMPOU3BOIUTCS CHUMIITOMA-
TUYECKH P HAJTWIMH HapacTAIOIIETO HEBPOJIOTMUECKO-
ro neduimTa 1 IMpU3HaKaxX OTeKa Mo3ra (ToJoBHasI 00JIb,
CIyTaHHOCTH Co3HaHus). [Togbupaercss MUHMMAIBLHO He-
obxomumast mo3a. ITocie perpecca CUMIITOMOB HEOOXOMM -
MO TTOCTETICHHOE CHIDKEHUE JO3UPOBKH JI0 TIOJTHOM OTME-
HBI IPU OTCYTCTBUM BO30OHOBJIIEHUSI CUMITOMOB [78].
CornacHo nmeiicTByomemy Ha Teppuropun PO ITpukasy
Munsapasa Poccuu ot 13 anpesist 2021 &. Ne 3461 «OG6 yt-
BEPXICHWN CTAHIAPTOB MEIUIIMHCKOI ITOMOIIN B3PO-
CJIBIM TIPH TIEPBUYHBIX OITyXOJISIX IIEHTPaJbHOI HEpBHOMU
cucteMbl» JlenapramenTta ropona Mockssl, JIM siBisieTcst
enuHcTBeHHBIM ['K B IIepeuHe ctaHmapTa JieKapCTBEHHBIX
cpenctB. CpenHsst cyrouHas mo3upoBka JAM 15 mr, cpen-
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Hsisl KypcoBasi 103upoBKa — 630 MI, YTO COOTBETCTBYET
ycpenHeHHOMY Kypcy npuema 42 nus [79].

SAK/ITFOYEHME

HecmoTpst Ha MHOTOJIETHUI OMBIT MCITOJB30BaHUS
JAM n1s1 60pb0OBI C NEPUTYMOPAJIbHBIM OTEKOM Y TTallueH-
TOB ¢ omyxoysiMu I'M, eIMHBIX peKOMEHIALIMI 10 CpOKaM
1 pexkrMaM JO3UPOBAHUS C YIETOM HE TOJIBKO HEBPOJIO-
TUYECKON CMMIITOMATHUKHA M HEWPOBU3YaTM3alIMOHHBIX
JMAHHBIX, HO ¥ TUCTOJIOTMYECKMX XapaKTepUCTUK TKaHEH,
COMAaTHYECKMX OCOOCHHOCTE IMaliMeHTa, He CYIIeCTBYeT.
Tepanus M HaszHavaeTcs B mo3ax OT 2 mo 32 Mr/cyrt
(cpenHsisg cyTo4Hast 1o3a 16 Mr) ¢ pa3jIMuHONi KPaTHOCThIO
(cpemssist n = 2). A OCHOBHBIM KpUTEpPHUEM [JI Hadaja
Teparuu CIYKUT HEBPOJOTHYECKass CUMIITOMATHUKa, 00-
ycioBieHHast HapactaHuem BU/I, 6e3 yuera coMaTuiecKux
0COOEHHOCTEH TMalleHTa U OIIEHKN PHCKOB BO3MOXKHBIX
OCJIOXKHEHUH.

ITpu Bo3pacraromieit 94acToTe BCTPEIaeMOCTH TTePBUAY-
HBIX 3JT0OKA9eCTBEeHHBIX omyxoJjeit 'M, crieridpuke ux Te-
YeHMS ¥ TPeOYIOMIEeMCSI MHOTO3TAITHOM JICUCHUH YTOUHE-
HHE cxeMbl mo3upoBaHus JIM Ha Bcex 3Tamax Teparuu
JMAHHOW KaTerOpUM MAlIMEHTOB OCTAeTCS HalboJee akTy-
anpHOI Temoli. HeoOxoauMo TpoBeaeHue AalbHEMIITNX
HCCIIeIOBaHUI 10 aHanu3y BiausHus JIM Ha TedeHue 3a-
0oJIeBaHMS TIPU OITyXOJISIX TJIMAJIBHOTO psma, YTOOBI Ha-
3HaueHUe Tepanun 'K cTamo ompaBaaHHBIM, a pe3yabTaT
IIPOTUBOOTEYHOTO JICYCHUS TIPEBHIIIANI BCe MOOOUYHBIC
3 deKTh U pUCKU.
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KoHTakTbl: AHTOH Bnagumuposuy Wep6uHuu antoxia@yandex.ru

BBepeHue. IhdheKTMBHOCTL METOLA PEBACKYNAPU3ALUM TONIOBHOTO MO3ra C MOMOLLbIO 3KCTPa-UHTPaKpaHManbHOro MUKPO-
aHactomo3a (INKMA) npu XpoHWYECKOI HEeLOCTaTOYHOCTU KPOBOCHAOXEHMUS FOIOBHOMO MO3ra U3yYeHa B HECKOMbKUX
paHAOMU3NUPOBAHHbBIX MyNLTULLEHTPOBbIX UCCNeA0BaHUAX. [IpOBeAeH aHanu3 AOCTYNHbIX Ny6AUKALMIA, NOCBALLEHHbIX 3TOIA
MeToAuKe, 32 10 NeT Npu OCTPbIX MHCYNbTaX B KAPOTUAHOM BacceitHe 1 3a 20 NeT NpU UIIEMUYECKUX UHCYNbTaX B BepTe6bpo-
6asunspHom bacceitHe.

Llenb pa6oTbl — ynyyieHue pesynsTaToB IeYeHUs UWEMUYECKUX UHCYNLTOB C NOMOLbID IKCTPEHHBIX HU3KOMOTOUHbIX
3KCTPa-UHTPaKpaHMabHbIX aHaCTOMO30B B OCTPeWLIEM U OCTPOM NEpUoAax.

B 12 nybaukauusax 3a nocnegHue 10 neT, BbIGpaHHbIX B NOMCKOBOI cucTeme PubMed, BbisiBNeHbl 194 ciyyas npumeHeHus
3KcTpeHHbix IMKMA B ocTpeiilem 1 0CTPOM NEpUOAAxX UWEMUYECKOTO UHCYLTA B KAPOTUAHOM GacceiiHe. B 6 ny6nuka-
umusx 3a 20 net HaliaeHo 127 cnyyaeB NpUMEHEHUA IKCTPEHHbIX IKCTPA-UHTPAKPAHUANbHbIX AaHACTOMO30B B OCTPeiLIeM
1 OCTPOM Nepuofax UILEMUYECKOTo UHCYNbTa B BEpTEOPO-6a3unapHom 6acceitHe. CpeaHuii BO3pacT naLuueHTOB KapoTUa-
Hoii rpynnbl cocTaun 61,7 roga (ot 21 roaa fo 96 net), Beprebpo-6asunnspHoii rpynnsl — 65 net (o1 30 net go 81 roga).
CooTHOWEHME MEXAY MYKUYMHAMU U KEHWMHAMM B 0BenX rpynnax paBHANOCH 3:1. Kputepusmu BbINONHEHNUS aHACTOMO-
3a B 06emnx rpynnax ObiiM HapacTaHWe HEBPONIOTUYECKON CUMNTOMATUKKM Gonee 4 6annoB No LWKane TAKECTU UHCYNbTa
HauuoHanbHbix MHCTUTYTOB 380p0BbsA CLUA (NIHSS), He3HaunTenbHble NEMUYECKUE U3MEHEHUSA NAPEHXUMbI TOJIOBHOMO
MO3ra npu HelipoBU3yanu3aunu (He MeHee 8 6aNNOB MO LWKaNE OLEHKM HAYasbHbIX U3MEHEHMIT HA KOMMbIOTEPHO-TOMO-
rpacdmyeckom (KT) uccneposanuu npu uxcynete (Alberta Stroke Program Early CT Score, ASPECTS), npusHaku rpy6bix
aTepoCKNepOTUYECKUX NOPAXKEHUI KPYMHbIX COCYAOB KapoTUAHOTO U BepTebpo-6asunapHoro 6acceitHax. B 83 cnyyasnx
B KApOTUAHOW rpynne NpoBoauIN UcciefoBaHue nepdy3noHHO-ANbPY3MOHHOMO HECOOTBETCTBUA B BacceiHe cpefHeit
MO3rOBOI apTepuM No AaHHbIM MarHUTHO-pe3oHaHCHON Tomorpaduu unu KT-nepdysun. B 111 cnyyasx kapoTuaHoI
¥ B 6OJIbLWMHCTBE Cy4aeB BepTe6po-6a3unsapHoOi rpynn BbINOJHEHUE MUKPOAHACTOMO30B 6blI0 OCHOBAHO HA KNUHUKO-
AMPdY3MOHHBIX HECOOTBETCTBUAX MEXK/Y BbIPAKEHHBIMU KITMHUYECKUM NPOrPeCcCUPOBAHMEM MHCYNbTA U HE3HAYNUTENb-
HbIMU ULIEMUYECKUMWN U3MEHEHWAMM TOJIOBHOTO MO3ra Npyu HelipoBu3yanu3sauuu. B kapoTuaHoii rpynne B Te4eHne CyToK
nocne BO3HUKHOBEHUA UHCYNbTA BbINONHEHO 127 (65 %) MMKPOAHAaCTOMO30B MeXAy NOBEPXHOCTHO BUCOYHON apTepu-
et U M3-M4 BeTBAMM cpefHeit Mo3roBoit apTepuu u 67 (35 %) B TedeHue GnuKanWwmMX 7 fHeit nocne maHudecTauuu.
BnaronpuaTtHeix ucxopos (0-2 6anna no MoaUdULMPOBaHHON WKane ucxopoB PaHkuHa — modified Rankin Scale, mRS)
okasanock 78 % (151 cnyvait), HebnaronpusTHeix (6onee 2 6annos no mRS) — 22 % (43 cnyyas), NeTanbHOCTb cocTaBuna 3 %.
B BepTe6po-6a3unspHoil rpynne yrHeTeHUe CO3HaHMsA [0 KOMbI U Hannume chopMUPOBaHHbBIX ULIEMUYECKIMX O4AroB B NONYLIA-
pUsAX MO3XeUKa He ABNANUCL NPOTUBONOKA3aHUAMM K laHHbIM onepauuam. Mpeobnaganu (90 ciyyaes) aHaCTOMO3bl MEXAY
NOBEPXHOCTHOI BUCOYHOW W BEPXHEH MO3XEYKOBOM apTepusAMM. JleTanbHOCTb cocTaBuna 5 % M3-3a OCOXHEHUI CONyTCT-
BYlOLLEN NATONOTMM B NOCNEONepaLMoHHOM nepuoge. bnaronpusatHele ucxogel (0-2 6anna no mRS) 3apeructpupoBaHbl
B 97 (76 %) cnyyasx, HebnaronpusTHele — B 30 (24 %) cnyyasx.

3aknioueHue. MpumeHeHue HU3KonotoyHoro INKMA B ocTpom nepuofe MHCYNbTA KAPOTURHOTO M BepTe6PO-6a3unsapHo-
ro 6acceHOB MOXET YAYUIIMTL PE3YNbTaThl IeYEHUA NALUEHTOB, Y KOTOPbIX BHYTPUBEHHbI TPOMOONU3NUC MU BHYTPUCO-
CYAMCTbIE BMelLaTeNbCTBA OKa3annch He3deKTUBHbLIMU.

KntoueBble cnoBa: HU3KONOTOUHbIN 3KCTpa-MHTpaKpaHMaﬂbeIVI aHaCTOMO3, NLWEeMUYEeCKUN WHCYNbT

IOna uutupoBanus: LWep6uruH A.B. HU3KONOTOUHBII 3KCTPa-MHTPaKPaHUANbHbIA aHACTOMO3 B OCTPENLIEM U OCTPOM
Nepuofax ULWeMUYECKOro MHCYbTa KAPOTURHOTO U BepTebpo-6a3unsapHoro 6acceiiHos (0630p nuTepatypsbl). Heitpoxupyp-
rus 2023;25(2):114-29. DOI: 10.17650/1683-3295-2023-25-2-114-129
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A. V. Shcherbinin

City Hospital of the Holy Martyr Elizabeth; lit. A, 14 Vavilovykh St., Saint Petersburg 195257, Russia

Contacts:

Anton Vladimirovich Shcherbinin antoxia@yandex.ru

Introduction. The effectiveness of the method of revascularization of the brain using extra-intracranial bypass in chro-
nic insufficiency of blood supply to the brain has been studied in several randomized multicenter studies. The analysis
of available publications devoted to this technique for 10 years with acute strokes in the carotid basin and for 20 years
with ischemic strokes in the vertebrobasilar basin was carried out.

Aim. To improve the results of treatment of ischemic strokes with the help of emergency extra-intracranial low-flow
bypasses in the acute and acute period.

In 12 publications over the past 10 years, selected from the PubMed search engine, 194 cases of the use of emergency
extra-intracranial microbypasses in the acute and acute period of ischemic stroke in the carotid basin were identified,
127 cases of emergency extra-intracranial bypass were found in 6 articles during the last 20 years in the acute phase
of vertebra-basilar area stroke. Middle patient age in carotid group was 61.9 years, and 65 years in vertebral patient’s
group. The male/female ratio was 3/1. The main indications for the bypass creation were: worsening of neurologic
deficit from 4 and more according to the Stroke Severity Scale of the US National Institutes of Health, minimal or not
significant computed tomography (CT) or diffusion-weighted magnetic resonance imaging (DW-MRI) ischemia brain
changes (not lower than 8 points on the scale of assessment of initial changes in the computed tomographic (CT) exa-
mination for stroke Alberta Stroke Program Early CT Score, ASPECTS), signs of significant brachiocephalic arteries athero-
sclerotic stenosis. In 83 carotid group cases perfusion-diffusion mismatch was distinguished before bypass creation.
In 111 carotid cases and in priority of vertebra-basilar cases clinic-diffusion mismatch was the only indication for emergency
extra-intracranial bypass creation. During the first 24 hours 65 % of carotid group bypass were performed, in other 35 % of
cases bypasses were performed during 1 week after the stroke onset. There were 78 % of good results (<2 on the Rankin
outcome scale, mRS) and 22 % of poor (mRS >2) in carotid stroke group. Mortality was 3 %. In vertebral group, coma was not
contraindication for emergence extra-intracranial bypass creation. In most cases, 70 % of bypass were performed between
superficial temporal artery and superior cerebellar artery. Mortality in vertebral stroke group was 5 %, mostly because of so-
matic pathology worsening. Good results were achieved in76 % of cases.

Conclusion. In some cases of atherosclerotic carotid and vertebrobasilar ischemic stroke, results of recovery can be
approved greatly with use of emergency low-flow extra-intracranial bypass, if intravenous thrombolysis and endovas-
cular tromboextraction were failed.

Keywords: emergency extra-intracranial bypass, carotid ischemic stroke, vertebrobasilar ischemic stroke

For citation: Shcherbinin A.V. Low-flow extra-intracranial bypass in acute carotid and vertebrobasilar ischemic stroke
(literature review). Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(2):114—29. (In Russ.). DOI: 10.17650/
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BBEJIEHUWE

MerTon peBacKyJIsIpU3aliii TOJIOBHOTO MO3Ta C TIOMOIIIBIO
SKCTpa-MHTPaKpaHNaIbHOrO MUKpoaHacTomMo3a (BMKMA)
ormcad R.M. Donaghy n M.G. Yasargil B 1968 1. [1]. D¢-
(eKTUBHOCTH JAHHOTO METOMA IIPU XPOHUUYECKON HEI0-
CTaTOYHOCTU KPOBOCHAOXKEHMS TOJIOBHOTO MO3Ta N3y4eHa
B HECKOJIBKUX PaHIOMM3MPOBAHHBIX MYJBTUIIEHTPOBBIX
nccrepoBanusix: COSS (Carotid Occlusion Surgery Study)
n JET (Japanese EC—IC Bypass Trial) [2, 3]. KpymHbix pad-
JIOMU3MPOBAHHBIX MCCICIOBAHUI, TIOCBSIIICHHBIX TTPUMe-
Henunio DMKMA B ocTpeiillieM 1 OCTpOM TMeproaax uiie-
MIYECKOTO MHCYJIBTa, HE IIPOBOIMIOCH, OMHAKO OTACTBHBIX
COOOIIEHMIT 00 YCIIEIITHOM €T0 MCIIOIb30BaHMH TSI peBac-
KYJISIpU3alliy TOJIOBHOTO MO3Ta Ha PaHHUX CPOKaX HIIe-
MHMYECKOTO MHCYJIBTa BCTPEYIaeTCs JOCTATOIHO MHOTO [4].
IMon «ocTpeiiivM» moapasyMeBaeTCsl Mepro A0 5 CyT
OT HavaJla MHCYJIbTa, K OCTPOMY OTHOCSIT MHCYJIBT B TE€UE-
HUe 28 MHEe OT ITepBhIX CUMITTOMOB.

Iems paGoThl — yITydIlieHIE Pe3yJITaTOB JICUCHNS UIIIC-
MHWYECKHNX MHCYIBTOB C TIOMOIIBIO0 3KCTPEHHBIX HU3KOTIO-

TOYHBIX SKCTPa-MHTPaKPAaHUATIHLHBIX aHACTOMO30B B OCTpEii-
IIIeM ¥ OCTPOM TIEPHOIaX.

IIpoBeneH aHaMU3 HOCTYIMHBIX ITyOJIMKAIINIA, TIOCBSI-
IIEHHBIX 3TOI MeTOMMKe, 3a 10 JIeT IIpu MHCY/IBTaX B Kapo-
TUIHOM Oacceiite u 3a 20 JIeT IMpY UIIeMUIeCKIX MHCYIIBTaX
B BepTeOpo-6a3uisipHoMm OacceiiHe. [1pu aHanuse my0mu-
KalIWii 71T BO3MOKHOTO TIPMMEHEHMST METOIa Ha TIPAKTUKE
00pallaoch BHIMaHKE Ha CIIeAyIOIIe (haKTOPHI:

1) Cpoku HaJOXEHHMsI aHACTOMO3a: BCE CIydaW ObUIH
pa3nesieHbI Ha TPYTIY paHHUX (BBIITOTHSIEMBIX B 1-€ CyT-
K1) ¥ TPYITITY OTCPOUYCHHBIX (BBIIIOJTHEHHBIX B TCUCHUE
7 mHEU OT peruCTPaIli MHCYJIBTa) aHACTOMO30B.

2) IlokazaHus K BBIIOJTHEHUIO aHACTOMO30B, UCIIOIb30-
BaHHBIC aBTOpaMU (CTEIIEHb BBRIPAXKEHHOCTH HEBPO-
JIOTMYIECKOTO Ie(prInTa 1 ero IMHAMUKA B TIPEIOIIe-
pallMOHHOM MEpUOAE, PE3YJbTaTbl JAHHBIX HEHpO-
BU3YaIM3allN 1 UCCIIeA0BAHUI TTepdy3nn TOJIOBHOTO
MO3ra, BRIPaXKEHHOCTD aTePOCKICPOTUIECKOTO TTOpa-
JKEHUSI KPYITHBIX apTepUaabHBIX OpaxuoliedalbHbBIX
COCYIOB).
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3) MeTon BEIOOpa cocyma-pelunueHTa 1 CImocob orpe-
JIeJICHNST HeOOXOMMMOTO YMC/ia aHACTOMO30B y 1 mma-
LIMECHTA.

4) N3MeHeHe TMHAMUKI HEBPOJIOTUTIECKOM CMITTOMA-
THKMY TIOCJIC OTIePalIHH.

5) Hannume paHHUX M TTO3THMUX ITOCIEOIIePAIlMOHHBIX
WIIeMIYECKIX OCJIOKHEHUM (YBEIMYCHUE 30HBI YXKe
CYIIEeCTBYIOIIETO MH(papPKTa, MOSIBICHNE HOBBIX 30H
nHGAPKTOB).

6) OGocTpeHre COIMYTCTBYIOLIEI MaTOIOIMK B HOC/IEOIIe-
PaLMOHHOM TIEpHOIE Y BIIMSHIE 3TOTO HA MCXOJ CIydasl.

7) O1leHKa KOHEYHBIX MCXOHAO0B (YIOBICTBOPUTEIbHBIN
1 HEYIOBJIETBOPUTEIBHBIN ).

8) AHau3 IeTaTbHOCTH.

B pe3ynbrare mpoBeIeHHOTO aHaIM3a MbI C(DOPMYIIH-
poBai 0000IIeHHBIC TTOKa3aHUSI K IPUMEHEHHIO HU3KO-
norouHoro YUKMA B paHHeM Tneprojie UIIeMunIecKoro
WHCYJIbTA.

PE3VJIBI'ATBI AHAJIM3A OITYBJIMKOBAHHBIX

PABOT I1O ITPUMEHEHMIO

ODKCTPA-UHTPAKPAHHMAJIBHOT'O

MHUKPOAHACTOMO3A B PAHHEM ITEPMOIE

NIIEMHWYECKOI'O MHCVJIBTA

B KAPOTUJIHOM BACCEMHE

B nouckoBoii cucreme PubMed BeIOpanbl 12 paboT
¢ 2010 o 2020 1., mocBsIIeHHBIX 3TOM TeMe. bonee panHne
paboOTHI He BKIIIOUAJIMCH B MCCIEIOBaHNE, TaK KaK B HUX
aBTOPBI PEIKO MCITOJIb30BaIM COBPEMEHHBIC METOINKU
HelpoBusyanuzauuu (an¢p@Py3noHHO-B3BellIEHHAsT Mar-
HUTHO-pe30HaHcHas1 ToMorpadus — Diffusion-Weighted
Magnetic Resonance Imaging, DW-MPT), ouieHku nep-
(y3un TOITOBHOIO MO3Ta, KAy TSLKECTH HEBPOJIIOTHIE-
ckoro aecduinrta (The National Institutes of Health Stroke
Scale, NIHSS) 1 MmogudummpoBaHHYIO IIKaJIy MCXOIOB
Pankuna (Modified Rankin Scale, mRS) 1957 . [TonydyeHHble
B pe3yJIBTaTe aHaJIN3a Pe3yJIBTaThl BHECEHBI B TA0. 1.

O0mas xapaKTepiuCTHKA CJIydaeB

I1o pe3ynsratam OTOOpaHHBIX AJIS1 UCCIEI0BAHUS pabOT
B 1-10 Hed MOCJie MHCYJIBTA BEITTOMHEHO 194 sKCTpeHHBIX
HU3KOIOTOYHBIX 9KCTPpa-UHTPaKpPaHUAIBHBIX aHACTOMO3A.
CpenHuii Bo3pacT nauueHToB — 61,7 roga (21 rom — 96 ier).
CooTHoIIIeHNe MEXIy MY*KYMHAMM 1 XXESHIIMMHAMU COCTa-
o 3:1.

IIpumeHneHne TPOMOOIM3NCA M BHYTPHCOCYAUCTHIX

METO/I0B JieYyeHusi

Bo Bcex nmpoaHann3npoBaHHBIX pabOTax 00CYKIaICs
WJIX TIPOBOIMJICSI CUCTEMHBIN TPOMOOIM3UC WU BHYTPH-
COCyIHCTasT TPOMOOBKCTPAKIIMS B OCTPEUIIIEM TIePHOIE
WHCYIbTa. D (GEKTUBHOCTD TAHHBIX BUIOB JICUCHUS JTNOO
OKazaJlach HEYIOBJICTBOPUTEIBHOM, JIMOO OT MX UCIIONIb-
30BaHUSI IIPUIIIIOCH OTKA3aThCS M3-3a IIPOTUBOITOKA3aHUIA
WM aHATOMHUYECKUX OCOOCHHOCTEI CTpPOCHUSI MaTHCT-
PaJIbHBIX COCYIIOB, UTO IIPUBEJIO K JaTbHEHIIIeMy HapacTa-

HHIO HEBPOJIOTUYECKOI'O ,E[C(I)I/IL[I/ITEI. Bce mauyeHThI I1oJry4ya-
JIM MAKCUMAJIbHO ITOJIHYIO CTAHAAPTHYIO MEIUKAMECHTO3HYIO
TEpaIiuio.

Cpoxku ¢opMupoBaHUS AHACTOMO32 OT MOMEHTA

NOCJIe/IHETO YXY/IIeHus

OLIEHUBAJIOCh BPEMS BBIITOJHEHHS] AaHACTOMO3a OT MO-
MEHTA IIPUHSITHUS pellieHUs]: HatoxeHbl 127 (65 %) paHHUX
aHacToMO30B B 1-e cytku u 67 (35 %) OTCPOYEHHBIX —
B TeUCHME HEIeIN Tocie yxyameHus. B 4 ciydasx nmepen
AHACTOMO30M BBIIOJIHSIIACH OTKPbITAsi TPOMOOIKCTPaK-
WS U3 CPEAHEN MO3TOBOW apTEPUU.

XapakTepucTuka MopGoJorniecKnx n3MeHeHuii

M NATOJIOTMH KPYIHBIX OpaxuonedaibHbIX COCYIO0B,

MOCTYKMBIIMX NMPHIHHON HHCYJIBTA

B xome ob6cemoBaHMs BO BCEX CIIydasiX ¢ ITOMOIIBIO
KoMIbIoTepHOM ToMorpacduaeckoit (KT), MmarHUTHO-pe-
3oHaHCHOU (MP) mim nepedpanbHOI aHTHOTpad UM B Ka-
YeCTBE MPUIMHBI Pa3BUTHS UIIIEMUYECKOTO MHCYJIBTA BbI-
SIBJICHBI CJICAYIOIINEe BapUAHTBI aTePOCKICPOTUICCKUX
MopakeHU KPYITHBIX OpaxuoliehaaTbHbIX apTePUii:

— OKKJTI03Us1 WK cTeHOo3 6osiee 90 % BHYTpeHHE COHHOI
apTepyu Ha BceM npotspkennu — 81 (42 %) cnyJaii,

— OKKJIIO3MS WY CTeHO3 M 1-cerMeHTa cpeaHeil MO3ro-
Boii aprepuu — 69 (35 %) ciny4daes,

— OKKJTI03UsI M2-CerMeHTOB CpemHel MO3TOBOI apTe-
pum — 2 ciyJad,

— CHMHXPOHHBIC OKKJTIO3UH BHYTPpEHHE COHHOM 1 Cpel-
Hel MO3roBOIi apTepuu — 5 cydaes,

— B 37 ciy4asix aBTOPHI HE IIPEeIOCTAaBIIIM IEeTATU3UPO-
BaHHYI0 MHMOPMAIINIO 00 00BeMe aTepOCKIepOTHYIC-
CKOTO MOPaXKeHMSI, ITIOCTYKMBIIIETO IPUUMHON MHCYITb-
Ta ¥ TTIOBOIOM IS BBITIOJTHEHUS OITePALIN.

Oco0eHHOCTH TeXHUKH BBINOJTHEHHS
3KCTPa-MHTPAKPAHMATIBHOTO HU3KOMOTOYHOTO
MHKPOaHACTOMO3a

B 123 caygasx apTepueii-moOHOPOM CIIyKIIa OBEPX-
HOCTHasl BUco4yHas aptepus. B 1 ciyyae u3-3a runorpo-
(bm1 TOBEPXHOCTHOI BUCOUYHOM apTeprUM UCIIOIb30BaIach
BETBb 3aHel yirHoi aprepuu [11]. Cocynom-pennmmeH-
TOM B 123 cirydasx BbIOpaHa KOPKOBasi BETBb (BETBH) Cpe/l-
HeW MO3roBOM apTepuu ¢ CO3IaHUEM MMKPOAHACTOMO3a
TI0 TUITY «KOHell B 60K». B 1 cimydae ncnonms3oBasicst M3-cer-
MEHT CpeIHEN MO3rOoBOM apTepUn C aHACTOMO30M «KOHEII
B KOoHel» [13].

OrcaenuTh aOCOTIOTHOE YMCIO OOMHAPHBIX M ITBOM-
HbIX aHACTOMO30B, BBIITOJHEHHbBIX O€3 yueTa perMOHapHOMI
TeMOIMHAMMKM, He yaaaock. OqHako B 2 paboTax oImcaH
g depeHIIMPOBAHHBIN ITOIXOM K BBIOOPY MEXKITY OMMHOY-
HBIM WJIX JBOMHBIM aHacTomMo3oM [5]. s atoro ¢ mo-
MOIIBIO TOTIUICPOBCKON (DIIOYMETpHH YIIN aHTHOTpadun
C UHAOLIMAHWHOM 3€JIEHbIM HaXOAWIU COCY-PELIUITUEHT
C HA3KOM CKOPOCTbIO KPOBOTOKA Y BLITIOJIHSIM C HUM aHa-
CTOMO3 OJHOW M3 BETBEU IMOBEPXHOCTHOMU BMCOYHOU
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apTepud. 3aTeM U3MEPSUTH U3MEHEHUSI CKOPOCTH KPOBOTO-
Ka B KOPKOBBIX cocymax OacceitHa M2-cerMeHTa Ipyrou
BETBU CPeIHEit MO3rOBOM apTepHy M, €CJIM CKOPOCTb KPO-
BOTOKa TaM M3MEHSUIACh HEOCTATOYHO, BBITIOJTHSIIN 0~
ITOJTHUTEIBHBIN aHACTOMO3 ¢ KOPKOBBIMM COCYIaMM 3TOMU
30HBI. ABTOPBI CTapaJINCh HE BBIOMPATH IIJIST aHACTOMO3a
apTepuIo, HEITOCPEICTBEHHO YIACTBYIOIIYIO B KPOBOCHA0-
>XEHUHU 30HBI UIIIEMUM.

OneHKa HEBPOJOTHIECKOTO CTATYCA MAIMEHTa

nepe (hopMHUPOBAHHEM AHACTOMO3a

Bo Bcex paboTax KpUTeprUsIMM JIJ1s1 BBITTOJTHEHWS aHa-
CTOMO3a BBIOpaHBI:

1) HayIIMe HEBPOJIOTMIECKOTO AeprInTa He MeHee 4 0a-
soB mo NIHSS,

2) mporpenreHTHOE HapacTaHNe HEBPOJIOTUIECKOTO JIe-
durmra mo NIHSS — Gonee 4 u no 26 6aios,

3) ypOBEeHB COIMATBHOM amarTalliy 10 MOMEHTa MHCYJTb-
Ta — He 6osee 2 6aToB o mKanxe mRS.
CkragpiBaeTcsl BieyaTyieHUe, YTO JJIST OOJIBITMHCTBA

aBTOPOB OBUIO MPUHLIMITUAIBHBIM HAJIMYMEe OTPULIATETb-
HOt TMHAMUKM B HEBPOJIOTMYECKOM CTaTyce Ha (poHe mpo-
BOJMMOI CTAaHIAPTHOM Tepanuu. B aToM ciiydae mpuHU-
MaJjioch pellleH’e O BBIMOJIHEHUM PeBACKYISIPU3ALINNA,
i DUKMA, kak cienylouieil JTMHAY Teparnu.

Pe3yasrarTbl HeiipoBH3YaIM3AIMH

Bo Bcex paboTax OCHOBHBIM METOIOM OIIEHKH pa3Me-
POB MHCYbTA gBAsu1ack nporpamma DW-MPT. B panHem
Teproie MHCYIbTa 3TOT METO, 0Ka3aJjicsa 00JIee TyBCTBH -
TeJbHBIM B cpaBHeHUM ¢ KT-mcciaenoBaHreM TOJI0BHOTO
Mo3ra B 1-¢ CcyTKM mociie uHCynbTa. [Ipm 3ToM pa3mepsl
WHCYJIBTA OIPEIeIISUTICH 110 IITKAaJIe OLICHKY HAaYaJIbHBIX 13-
meHeHnit Ha KT mpu mHcynbre (Alberta Stroke Program
Early CT Score, ASPECTS) [17]. Bo Bcex myOImKanmsix
aKIIEHTUPOBAHO BHUMaHWE Ha TOM, UTO Y BEIOPAHHBIX JIJIST
aHACTOMO30B MAIlMCHTOB 30HA TAKWX M3MEHEHWI MWHM-
MaJlbHa W COCTaBJISIET He MeHee 8 0a/uIoB MO IIMKale
ASPECTS. B HeKOTOpBIX pab0oTax aBTOPHI OCHOBBIBAIOTCSI
Ha obbeMe oyara umiemMun He 6osee 30 mi. OTcyTCTBUE
MpU3HAKOB WHCYNIBTa Ha HaTuBHOM KT-uMcciemoBaHmu
TOJIOBHOTO MO3Ta — TaKxKe OIWH M3 KPUTSPHEB JJIST BBITION -
HEHMST aHaCTOMO3a.

BaxxHbIM ycIIOBHEM IJIST IPUHSITHSI PEIIIEHUST O BBITION -
HeHun DUKMA B ocTpeiilieM nepuoae MHCYIbTa OKa-
3aJI0Ch HapacTaHWe 30HBI M3MEHEHUI IO pe3yabTaTaM
DW-MPT nipu nuHaMU4ecKOM UCCIeI0BaHUN.

OneHka 30HbI MOTEHIIMAILHO 00PATHMBIX

U3MEHEeHMIT Mo3ra

Jtg monyyeHrss THOPMALIMK O 30He TTOTeHLIMAJIBHO
00paTUMBIX I3MEHEHHI TOJIOBHOTO MO3ra (z2am. penumbra —
«IIOJIyTeHB») IIPOBOIUIIOCH COTIOCTABJICHNE W BHISIBIICHUE
HECOOTBEeTCTBUS (mismatch) Mexmy o0beMOM MO3TOBOM
TKaHU ¢ HEOOPATUMBIMU UIIEMUYECKUMHU U3MEHEHUSIMU
no gaHHeIM DW-MPT 1 06beMOM MO3roBO TKaHU C TIep-
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(by3MOHHBIMHU pacCTPOMCTBAMU 110 TAHHBIM ITepdy3MOH-
Hoii MPT (mm nepdy3moHHO-B3BEIIEHHOW BU3yaIn3a-
uun — Perfusion-Weighted Visualization, PWI), tme
TTOIIAIb TAKOM (eI XKU3HECITOCOOHOM, HO MIIIEMU3UPO-
BaHHOI1) TKaHW MO3Ta OIICHWBAJACh 10 M3MECHECHUSIM
CO CHIDKEHUEM CpPeIHEro BPeMEHM TOCTaBKM KOHTpacTa
6outee 6 ¢ [18—20]. B GonpIIMHCTBE pabOT IMATrHOCTHYE-
CKH BaXKHBIM OBIJIO HAJIMYKE PAa3HUIILI B JTAaHHBIX 00beMax
oT 120 % u 6onee. B 2 paboTax UCIIONb30BAIM METOAUKY
KT-nepdy3un. B aToM ciydae obpaliajii BHUMaHUEe Ha
HECOOTBETCTBHE TUIOMIACH MO3Tra CO CHIDKEHHBIM MO3TO-
BBIM KpoBOTOKOM (cerebral blood flow, CBF) n Mo3roBeiM
oobpeMoM KkpoBH (cerebral blood volume, CBV) u TonpKo
cHmkeHHBIM CBV. Hanmune Takix HeCOOTBETCTBHI CBH-
JIETEIBCTBYET O 30HAX C 0OPaTUMBIMU HAPYIIICHUSIMH KPO-
BooOpameHus [21, 22].

Bcero BoinonHeHbI 83 (43 %) aHacToMO3a C IpUMEHe-
HHMEM OLICHKHM TTepy3UH TOJIOBHOTO MO3Ta B JOOIIepallH-
oHHblii epuon. B 111 (57 %) ciyuasx nepdy3rOHHbIE
METOIUKH TIepeI BHITTOTHEHUEM PEBACKYIISIPU3AIINH C T10-
MOIIIBIO 9KCTpa-MHTPAKPaHUATEHOIO aHACTOMO3a He TIPH-
MEHSUTHCH. B 3THX cITyJasix OCHOBHBIM KPUTEPHUEM JIJIST BbI-
TTOJTHEHMST aHACTOMO3a SIBJISVIOCH KITMHUKO-T((PY3MOHHOE
HECOOTBETCTBHE, IIPU KOTOPOM OTMEUaJIMCh HapacTaHUe
HEBPOJIOTMIECKON CMMITOMATUKN U OTCYTCTBHE 3HAUM-
MBIX IIPU3HAKOB MIIIEMHUU TOJIOBHOTO MO3Ta IIPU BBITIOI-
HeHuM HatTuBHOU KT ronosBHoro mo3sra uin MPT B pexu-
me DW-un3o06pakeHuid.

MBI cpaBHIIN pe3yBTaThI BHITIOJTHEHUST HU3KOIIOTOU -
HBIX 9KCTpa-MHTPAaKpaHUATIbHBIX aHACTOMO30B B paHHEM
TIepHOJIe aTEPOCKICPOTUICCKOTO MHCYIIBTA B TPYIIIAX I1a-
LIMEHTOB C MMPOBENCHUEM TEepe1 ONlepalleil UCCAEN0BaHUS
rep¢y31n roJIOBHOTO Mo3Ta (Tpyrma 1) 1 6e3 ero mpose-
nIeHus (rpymiia 2), ITaHHbBIE CYMMHMPOBaHEI B Ta01. 2. [1pn
CpPaBHEHUH YKCJIa TIOBTOPHBIX MHCYJIBTOB WJIM PACIITNPEHUS
30HBI TIEPBUYHOTO MHCYJIBTA 0Ka3aJI0Ch, YTO B rpymire 1
takux Bcero 5 (7,2 %) cnyvaes, a B rpymie 2 — 26 (24 %).
OmHaKO YMCIIO OJIarOMPUSITHBIX KCXOI0B B 00€HX IPyIIIax
conoctaBumo 1 gocturaer 75—80 %. Takum o6Gpaszom, uc-
TTOJTL30BaHNE TIepy3MOHHBIX METOIOB CCIICIOBAHMS TOJIOB-
HOT'O MO3Ta JUTS BBISIBJICHUS TTephy3nOHHO-TUDGY3MOHHOTO
HECOOTBETCTBUS MOXET ITOMOYh B OTOOpE 00JIee ITePCITeKTIB-
HBIX TTAIIMEHTOB M CHU3WUTH YHMCIIO PAaHHUX WIIEMUICCKUX
OCJIOXKHEHUI TIpU BBITIOJTHEHUM 3KCTpeHHBIX DUKMA
B OCTpeliIeM neproze MHCY/IBTa. OMHAKO, KaK ITOKA3aIM pe-
3YJIBTAThI PA0OOT HEKOTOPBIX ABTOPOB, MCIIOIb30BAHME TOIBKO
KIMHUKO-ITU(h(PY3MOHHOTO HECOOTBETCTBUS B OCTPEUIIIEM
TIepPHOIe MHCYIIBTA ISl IPUHSITHS PEIIeHNS O BBITOJTHCHUN
skcTpeHHoro YMKMA Takske IIprBesio K BRICOKOMY IPOLIEH-
Ty GJIarOTPUSTHBIX KCXOIOB, XOTS 11 OBLIO COMPSKEHO C 0O0JTh-
M YHCJIOM TIOCIICOTIePAIIMOHHBIX OCTIOXKHEHMIA.

JIMHaMHKa HEBPOJIOTHYECKOTO CTATYCA B PAHHEM

NocJieonepanioHHOM Nepuoe

PesynbraTh! onileHuBanuch B 6atax mo NIHSS B Teue-
Hue 1-i1 Hen Tocite orepaty. OKa3anoch, UTO YIIy4IleHIEe
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Tadauna 2. CpagnumenvHole pe3yabmanmsl NPUMEHeHUs: HU3KOROMOYHbIX IKCMPA-UHMPAKPAHUAALHBIX AHACIOMO308 8 OCIpeiueM U 0Cmpom nepuooax
UmeMu1ecKo20 UHCYAbma @ KapomuoHom bacceiine y nayueHmos ¢ 8binoAHeHUeM Nep@y3uUOHH020 KOMAbIOMEPHO20 UAU MACHUNMHO-PE30HAHCK020 MOMO-
epaguueckoeo (KT uau MPT) uccaedosanus kpogocHabiceHUus 20108H020 M032a U Oe3 He2o 8 NPedonepayuoOHHOM nepuooe

Table 2. Comparison of results of urgent low-flow extra-intracranial (ec-ic) bypasses application in acute carotid stroke in patients with and without
perfusion computer or magnetic (KT or MRT) resonance imaging examination of blood supply to the brain before operation

Ipynna 1 (aHacToMo03 BBINOJHEH HA OCHOBAHUHI
KT-nm MPT-noarBep:kaeHHoro nepgy3noHHo-
11 dy3u0HHOr0 HECOOTBETCTBHS)

Ipynna 2 (anHacToMO3 BbINOJIHEH
1O pe3yJbTaTaM KJIMHUKO-Tu(pdy-

ITapamerp cpasuenus 3HOHHOTO HECOOTBETCTBHST)

G. Hwang u coast. (2011) [6], T. Sugiyama

u coaBT. (2015) [8], A. Inoue u coasr. (2017) [9],

S. Lee u coaBt. (2013) [10], J. Burkhardt

u coaBT. (2018) [11], H. Park u coasr. (2017) [12],

C. Lee u coasr. (2017) [13], J. Choi u coaBr.
(2016) [14]

G. Hwang et al. (2011) [6], T. Sugiyama et al. (2015) [8],
A. Inoue et al. (2017) [9], S. Lee et al. (2013) [10],

J. Burkhardt et al. (2018) [11], H. Park et al. (2017) [12],
C. Leeetal. (2017) [13], J. Choi et al. (2016) [14]

T. Horiuchi u coasr. (2013) [5],
E. Nussbaum u coasr. (2010) [7],
T. Kimura u coasT. (2020) [15],
R. Kanematsu u coasr. (2018) [16]
T. Horiuchi et al. (2013) [5],

E. Nussbaum et al. (2010) [7],

T. Kimura et al. (2020) [15],

R. Kanematsu et al. (2018) [16]

ABTOpBI U TO1 IMyOJIUKALIUU
Authors and dates of publications

Yucno cinyyaeB
Cases amount

83 111

Yucno aHacTOMO30B, BBITTOJTHEHHBIX
MocJjie MHCYIbTa, ade. (%):
Number of bypasses performed
after stroke, abs. (%):
— B l-e cyTku
— in I* day
— B 1-10 Hex
— in I*t week

39 (47) 86 (78)

44 (53) 25(22)

Ciyyau paciImpeHust 30HbI yKe
COCTOABLICTOCA MHCYJIbTA ITOCJIE
orepanuu

Amount of stroke territory enlarging after
bypass

Yuco HOBBIX MHCYJIBTOB B ITOCJIEOTIE-
PaLIMOHHOM IepUOJIe 1 4
Amount of new stroke zones after bypass

Cnyqau OKKJTIO3MU aHAaCTOMO3O0B I1OCJIE
onepanun 1 0
Amount of bypass occlusion

Crnyyau KpOBOUBIUSIHUS B 30HY
orepanuu 1 2
Amount of hemorrhagic complications

HUcxonp! mo mkaie PankuHa, a6e. (%):
Rankin scale outcomes, abs. (%):

— OnaronpusTHbie (<2 6awIoB), 66 (80) 83 (75)
— favorable outcomes (<2 points),
— HeOnaronpusiTHeie (>2 0aJIJI0B) 17 (20) 28 (25)
— unfavorable (>2 points)

Ciyyau JieTaJIbHbIX UCXOJ0B 0 )

Cases of death

HEBPOJIOTMYECKOrO CTaTyca JOCTUrHYTO B 152 (78 %) cityya-
sIX, 0€3 IMHAMUKU TI0 CPAaBHEHMIO C JOOTICPAIIMOHHBIM TTe-
puonom octasics 31 (16 %) ciayuyaii, yxyalleH1ue HEBPOJIOT Y-
YeCKOro cTatyca 3apeructpupoBato B 11 (5 %) ciyvasix.

IToceonepanuoHHbie 0CTOKHEHHS
Hoegbie unpapkmer B IOCIEOTIEPALITOHHOM TTEPUOIE
3aperucTpupoBaHbl B 9 (4,5 %) ciyuasix, pacilupeHue

30HBI yKe UMeroIuxcst nHpapkroB — B 28 (14 %) ciydasx.
OOBIYHO OHHU BBISIBJISTUCH ITPY COITOCTABIIEHNH KOHTPOJIb-
HbIXx DW-1300paxkeHuit ¢ moorepalioOHHBIMU.

Temoppaeuueckue ocaoxicHerus 3apeTUCTPUPOBAHBI B BU-
Iie HeOOJIBIIIOTO KPOBOM3IMSHUS B 30HY UIIIEMHUHU B 1 ciTy-
yae [12] u cybmypanbHBIX TeMaToM B 2 cinydasx. Hu ogHo
W3 JAaHHBIX TeMOPParn4ecKnX OCIOXHEHUI He TIPUBEIIO
K JIETAJIbHOMY MICXOIY.



Obocmpenue conymcemeayroujeil namoao2uy OTMEUYESHO
B 5 cirydasix: 2 ocTpbIX MH(papKTa MUOKapaa, OOUH U3 KO-
TOPBIX IIPUBEN K CMEPTH TAIMeHTa, U 3 aCTIMpallMOHHbIe
ITHEBMOHUM.

Pannsas oxkaosus anacmomosa Habmoganach B 1 ciuy-
qae [12].

Wcxonpl HA0I0AeHUIT

Pesynbratel onepaumii oneHuBanuch mo mRS [23].
Oxka3aJioch, 4TO OJAroNpUsITHBIX MCX010B ¢ 0—2 GautamMu
mo mRS 6b10 78 % (151 ciy4aii), HeGIATONMPUSATHBIX
¢ pesyabsratoMm 6osee 2 6auioB mo mRS — 22 % (43 ciy-
yast). Takoif OTHOCUTEILHO BBICOKHIA IIPOIIEHT HebIaro-
MIPUSITHBIX MCXOHOB TIPU OTHOCUTEILHO HM3KOM ITOKa3a-
tene (5 %) orpuuaTeIbHOM IMHAMUKI HEBPOJIOTMYECKO
CHMIITOMATHKH ITOCJIE OIIepaIlii CBUIETEIBCTBYET O TOM,
YTO IMOJIOXKUTEIbHASI TMHAMKUKA B HEBPOJOTMIECKOM CTa-
Tyce, JOCTUTaeMasl II0CJie oTlepalli, OKa3bIBAeTCSI HEO-
CTAaTOYHOM [UIST 3HAYMMOTO YIIyYIIEHHUS CTaTyca COLMATb-
HO# amamTauy O0OJIBHOTO M3-3a M3HAYAIBHO CIMIIKOM
TSKEJIOTO HEBPOJIOTUYECKOTO AehUIINTa Y OONBIIMHCTBA
paccMaTpuBaeMBIX B Hallleil paboTe MalieHTOB.

BriBoap1

1. MeTon 3KCTpeHHOTO 3KCTpa-MHTPAKpaHUAIBHOTO
aHACTOMO3a B OCTPEMIIIEM M OCTPOM TIEPHOIax HIIle-
MHMYECKOTO MHCYJIBTa HE SIBJIICTCS IITMPOKO PaCIIPO-
CTpaHEHHBIM, YUMTBIBAs OTHOCUTEIBHO HEOOJBIIOE
YHUCJIO HaWIECHHBIX IMyOJMKAlMi 1 He3HAUYNTEIbHOE
yucio (B cpemHeM 12) HaOMOOeHU B cepusix. DTO
CBSI3aHO C TEM, YTO HU3KOIIOTOYHBIE AaHACTOMO3BI Hal-
6otee 3¢(PeKTUBHEI B ClTlydae MHCYJIBTOB Ha (hOHe aTe-
POCKIJIEpOTHYECKOTO TTOpaxkeHsT OpaxuonedarbHbIX
aprepuit, coctaisioniux 10—20 % ot yuciia Bcex UH-
CyJBTOB [24]. O6 3TOM CBUIETEILCTBYIOT JTaHHBIE HEi-
POBU3YyaIM3allNy B HaiiIEHHBIX pabOTaX, BEISIBUBIINE
BO BCEX CJIyJasix TpyObIe aTepOCKICPOTUUECKHE T10-
BpeXIeHMs OpaxroredaabHBIX COCYIOB. AHACTOMO3BI
OCTaIOTCS TPEThel JTMHUEH Tepalliy UIIeMHUIeCKOTO
aTePOCKIEPOTUIECKOTO MHCYJIIBTA.

2. DddeKTUBHOCTL METOAMKHM BhIcOKas. O06 3TOM IroBO-
puT nopasJstioiee yucio (78 %) 6aaronpusiTHbIX pe-
3yJIBTATOB B CpaBHEHUY C HEOIAronpusitHeiMu (22 %).

3. MeTtom OTHOCHTETEHO Oe30IaceH: MPaKTIIeCKH ITOJTHOE
OTCYTCTBHE TPYOBIX KPOBOMBIIUSHUI B 30HY UIIIEMIIC-
ckux pacctpoiicts (1 caydait u3 194), 9To 3HAYUTETLHO
MEHBIIIE, YeM CpEeTHSISI 4YacToTa TeMOpparndecKux
OCJIOXKHEHUM TIpU TPOMOOJUTHUIECKON M 3HIOBAC-
KYJISIPHO# Teparuy OCTPOro MHCYJIBTA, JOCTUTAIOIIAsT
B HEKOTOPbIX coobuieHusx 33,3 % [25]. Dro cBsa3aHO
¢ OoJee Oe30ITaCHBIM MCIIOIB30BAaHEM COCYIOB C HI3-
KO CKOPOCTBIO KPOBOTOKA JIJIST pEBACKYIISIPH3AIIAN 30H
C XOPOILIO Pa3BUTOMN CUCTEMOM KOJUIaTeEpaIel B CIIydasix
aTepOCKIIEPOTIIECKOTO TIOPAKEHUSI KPYITHBIX apTEPHIA.

4. OCHOBHBIM KJIMHNYECKUM KPUTEPHEM JIJIST BRITIOJTHE-
HUS 9KCTPEHHOTO 3KCTpa-MHTPaKpaHWAIBHOTO aHa-
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CTOMO3a B paHHEHW CTaJNM UIIEMUYECKOTO WHCYJIbTa
SIBJISIETCS TUHAMUYECKOE YXyAIIeHNE HEeBPOJIOTHYE-
CKO¥ CUMIITOMATUKU Ha (hOHE MUHUMAJIbHBIX U3ME-
HEHW TTPY HENPOBU3YATU3AINHI. DTO HECOOTBETCTBHE
rpy0Oro HapacTaHUsI HEBPOJIOTMYECKOTO Aedunnra
Y MUHUMATbHBIX U3MEHEHU (KITMHUKO-1u(hdy3noH-
Hoe HecooTBeTcTBUE) Ipu KT miam MPT cBunmeress-
CTBYET O TOM, YTO 30HA MOTEHIIUATBHO O0PaTUMBIX
n3MeHeHHnI Mo3ra (penumbra) e 3HaYNTEIBLHO TIpe-
BOCXOJIUT 30HY HEOOpAaTUMBbIX U3MEHEeHUI 1 3hdek-
TUBHOCTb PEBACKYJISIPU3AIINN BBICOKASI.

OO0cyxneHne pe3yJsTaTOB AHAJIN32 NPAMEHEHHS
HU3KOMOTOYHBIX IKCTPa-MHTPAKPAHHAIBHBIX
MHKPOAHACTOMO30B B OCTpeiillieM  0CTPOM MEPHOIAX
HIIEMHYECKOr0 HHCYJIbTA B KAPOTHIHOM Oacceiine

ITo nanubiM G.W. Petty u coasrt. (2000), 29 % uHcy/1b-
TOB KapOTUIHOTO OacceifHa MMEIOT Kaparu03MOOTNIECKYIO
npupony [26], B 3Toii IpyIilie OTMeYeHa camasl BBICOKast
53¢ (PEeKTUBHOCTL paHHEHN PEeBACKYISIPU3ALNHI C TIOMOIIIBIO
CHCTEMHOI WY BHYTpHUAPTEPUATBHOM TPOMOOIMTHYECKOM
Teparnn, a TAKXKe SHIOBACKYISIPHOI TPOMOOIKCTPaKIINH.
OmHako npu oreHKe 3(PpHEKTUBHOCTH TPOMOOIMTHIECKOM
Tepanuy U BHYTPUCOCYINCTHIX BMEIIATEILCTB IIPH JIeUe-
HUM BCEX BUOOB MIIEMWYCCKUX MHCYIBTOB B KPYITHBIX
MYJIBTULIEHTPOBBIX HCCaea0BaHusIX B 34,3 % citydyaeB (uc-
cnenoBanue REVASCAT [27]) uB 41,3 % (uccienoBaHue
MR CLEAN [28]) npuMeHeHne 3TUX METOIOB OKa3bIBa-
JIOCh O€3yCITeIITHBIM.

B 10—20 % cny4yaeB NpUYMHOI pa3BUTHUS UILEMHYE-
CKOTO MHCYJIbTa OKa3bIBACTCS aTePOCKIEPOTHUYECKOE ITopa-
XKeHue opaxuonedanbHbIX apTepuii [29]. DddeKTMBHOCTD
BHYTPHUCOCYINCTHIX BMEIIATETBCTB U CUCTEMHOTO TPOM-
0oJM3uca Mpy 3TUX TUTIAX WHCYIBTOB OblIa 3HAYUTEIHEHO
Huxe. B HabmogeHusx J. Choi u coast. (2014) [30]
1 R. Gocmen u coast. (2018) [31] ycrrenrHast pekaHaIM3a-
LIMST C TIOMOIIIBIO BHYTPUBEHHOT'O TPOMOOJIM3KCA Y BHYTPH-
COCYIVMCTBIX MAHUMYJISIIIMI B OCTPOM IIEpUOIe MHCYIIBTa
pHY aTEPOCKIIEPOTUYECKON OKKITIO3UMY BHYTPEHHE COHHOM
apTepuu coctaBuia Bcero 36,4 %, a CTeHTUPOBaHWE U aH-
TMOIUIACTHKA TP aTePOCKIICPOTHIICCKIX THIAaX MHCYJIETOB
HMMEIOT BEICOKYIO BEpOSITHOCTD peliianBa [24].

[peanoceiikamu wist 3GHEKTUBHOTO UCIIOIb30BAHMS
HU3KOMOTOYHBIX aHACTOMO30B B CJIyJae aTepOCKICPOTH-
YeCKHUX MHCYIIBTOB SIBJIICTCS TO, UYTO TIPW 3TOM TUIIC WH-
CyJIbTa CPBIB KOMITEHCAILIMM KPOBOCHAOXEHUS TOJIOBHOTO
MO3Ta BO3HHUKAET Ha (DOHE MTUTEIILHOTO 1 ITOCTEIICHHOTO
CYXEeHUSI TIPOCBETa MAaruCTPaJIbHBIX MO3TOBBIX apTepHit
aTePOCKIIEPOTUIECCKOI OJISIIKOI, 32 3TO BpeMsI OOBIYHO
dopmupyeTcs crucTeMa KojuiaTepalbHOTO KpOBOOOpaIie-
HUs. C y4eTOM MMEIOIIUXCS AOTIOTHUTETBHBIX KOJUIaTe-
PaJIbHBIX CeTeil MCITOIb30BaHME SKCTPAaKpaHUATBHBIX CO-
CYIIOB C HM3KOW WJIM CpeaHEel CKOPOCTHI0O KPOBOTOKA
(20—60 M1/MUH) 1UIsE HOCTABKU B 30HY UILIEMUU JOTIOTHU-
TEJIFHOTO 00BeMa KPOBH B OCTPEUIIIEM M OCTPOM IIepHOIax
WHCYJIBETa MOXET ObITh TOCTATOYHBIM JIJISI BOCCTAHOBIICHMS
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elle XXU3HeCIOCOOHOI, HO UILIeMU3MPOBAHHO MO3TOBOM
TKaHM (penumbra), YMEHBIICHUSI HEBPOJIOTUIECKOTO JIe-
duumTa 1 ynyqieHus ucxoaa 3adoyeBanud [12].

OTtaeslbHOTO BHUMaHMS 3aciTy>kuBaeT padora R. Kane-
matsu 1 coanT. (2018) [16], B KOTOpOi1 aBTOPBI OMUCAIN
5 cayyaeB ycnenrHoro BeimonHeHnst DUKMA B ocTpeii-
1IeM MEPUOoAE UIIEMUYECKOTO aTEPOCKIEPOTUUECKOTO
WHCYJIBTA y TTAallMeHTOB Ha (POHE MPOBOAUMOTO CUCTEMHO-
ro Tpombonusuca. Kpurepuem njs onepauuu ObLIO yXya-
1LI€HWE HEBPOJIOTUYECKON CUMITOMATUKK Y MALIMEHTOB —
aHACTOMO3BI BHITIOJIHWIN, HE JOXUIASICH 24 9 OT MOMEHTA
BBEIEHUS Tpenapara (MUHUMaIbHOE BpeMsl Hayasa ore-
palyy COCTaBWIIO HE MeHee 6 4 OT BBeAeHUS Mperapara).
ABTOpPBI HE 3a(PUKCUPOBATIM TEMOPPArMYECKUX OCTOXKHEHUIA,
a pe3yJibTaThl OKa3aJuCh KpailHe TIO3UTUBHBIE. Y BCeX Ia-
LIMEHTOB YAAJIOCh TOCTUYD YJIyULlI€HUS] KITMHUYECKOM Kap-
TUHbBI B CPABHEHUH C JOOTNEPALIMOHHOM.

CpaBHeHHE HCX0/I0B HIIEMHYECKIX HHCYJIBTOB

B Ipynnax NauydeHTOoB ¢ BbINOJTHEHHbIMU SKCTPEHHBIMHU

MHMKPOAHACTOMO3aMH U 0€3 HIX

B pa6ote H. Park u coaBT. [12] cpaBHMBaIMCh MCXOIbI
MocJie BBIMTOTHEHUST dKcTpeHHoro DM KMA npu octpom
WIIIEMUYECKOM MHCYJIBTE B TpyIIie U3 21 marumeHTa B CpaB-
HeHHH ¢ 19 marmeHTaMy HeXUPpYypriudecKoi rpymmbl. B obe-
HX TPYIITIaX IIPOBOAMIIOCH M3MEPeHE IepPy3NOHHO-TU(D-
(y31MOHHOTO HeCOOTBETCTBUSI ¢ TTomolibio MPT — napameTpsl
BKJTIOUEHMST OBLIM OMMHAKOBBIMU [IJIST OOCHX TPYIIII. YCTa-
HOBJIEHO, YTO Y 76 % malueHTOB XUPYPrUYeCKOM IPYIIIIbI
pe3y/IBTaThl ObUIM OTIMYHBIMU B cpaBHeHUH ¢ 10 % nauu-
€HTOB M3 HEXUPYPTUUCCKOM TPYITIIH.

B Gonee panneii pabore (Y. Yoshimoto u S. Kwak,1995)
[32] mpoBOAMIOCE CpaBHEHNE OIMKANIIINX U OTJAJIEHHBIX
PE3YJIBTATOB JICYCHUS Y TTAIIMEHTOB C OCTPHIM HaPYIIICHM -
€M MO3TOBOTO KPOBOOOPAIICHMSI, KOTOPBIM BBHITIOJHUIIN
skcrpeHHBIe DUKMA (35 genmoBek), u y 35 malmeHTOB
TepareBTUIECKO rpynibl. Pa3sHuIIa B pe3ynbsraTtax OblTa
HE CTOJIb BBIPAXXKEHHOM, M YIYYIIIEHUE ITOCTIe OTepalny
oTMeueHO B 43 % ciiyyaeB B rpyIiile OleprupOBaHHbIX I1a-
LIMEHTOB B CpaBHEHUU ¢ 29 % B TeparieBTUYECKOM IpyTITe.
BeposiTHO, 3T0 CBsI3aHO ¢ 00JIee IMMPOKUMU KPUTSPUSIMU
0TOOpPA MALIMEHTOB IS UCCIIENOBAHMS.

CpaBHeHue pe3y.JI5TaTOB IPUMEHEHHS

MHKPOAHACTOMO30B B PAHHEM H OTCPOUYEHHOM IEPUHOIE

HIIEMHYECKOr0 HHCYIBTA

B cBoeii padote C. Rice u coasrt. (2019) [33] cpaBHuBa-
JIA Pe3yJIbTaThl 29 HU3KOIMOTOUHbBIX 9KCTPa-MHTPAKPAHU-
aJIbHBIX aHACTOMO30B, BBITTOJTHEHHEIX B TE€UEHNE HENEIN
ITOCJIE MHCYJIBTA, M 52 aHACTOMO30B, IIPOBEIEHHEIX B TEUe-
HMe roga. ABTOpbI coobiaioT, yto y 9 (31 %) u3 29 nauu-
€HTOB C aHACTOMO30M, BBITIOJTHEHHBIM B TIEPBEIE 7 THEH,
BBISIBIIEHBI JTOTIONTHUTEIbHBIE OYaTd UIIEMUYECKUX WH-
CYJIbTOB B paHHEM IIOCJIEOIEPALIMOHHOM IIEPUOIE,
a B TPYIINE MALUEHTOB C OTCPOYEHHBIMH OIEPALIHIMU
TaKkule oyaru oOHapyXeHbl TOJIbKO B 6 (11,4 %) ciyuasix

n3 52. K coxaneHuro, aBTOpHI He TIPUBOAAT TaHHbIC aHa-
JI3a KIIMHUTIEeCKOM KapTUHBI U pe3yJIBTaTOB Mepdy3nui MO3-
ra MaleHTOB, B CJIIEACTBHE YEro 3Ta IMyOJIMKaIs He T10-
Tajia B HaIll aHAJIN3.

PE3VJIBIATBI AHAJIM3A

OITYBJIMKOBAHHBIX PABOT

[1O ITPUMEHEHHNIO HHU3KOITOTOYHOTI'O

ODKCTPA-MHTPAKPAHUAJIBHOT'O

MUKPOAHACTOMOS3A B OCTPENIIIEM

1 OCTPOM IIEPUOJAX MITEMHUYECKOI'O

MHCVYIJIBTA B BEPTEBEPO-BASW/IJILIPHOM

BACCEMHE

B nouckosoii cucteMe PubMed BriOpaHbl 6 paGoT
¢ 1990 o 2020 r., mocBAImEeHHBIX 3TOM TeMme. [lomydeHHBIe
B pe3yJIBTaTe aHaJIN3a Pe3y/IbraThl BHECEHBI B Ta0. 3. Bum-
HO, 4TO B pabotax 90-x romoB Ipeobiaagaid Cepum U3
OOJIBIIIOTO YKC/Ia HAOMIOACHUIA, TaK KaK SHIOBACKYJISIPHBIC
METOIBI TOTHA €Ille He OBLIM IMMPOKO PACIPOCTPaHEHBHI.
B pa6orax 2000—2019 rT. onucaHbl MPEUMYIIECTBEHHO
HEOOJIbIITe Cepr HAOMIONSHUI: aHACTOMO3 B HUX OOBIU-
HO MCIIOJIb3YeTCsI KaK METO TPEThel IMHUY TePaITiy TPy
PE3UCTEHTHOM ITPOTPECCUPYIONIEM WHCYIIBTE B BEPTEOPO-
OaswIsIpHOM OacceliHe.

O0mas xapakTepucTHKA CJIy4aeB

I1o pesynbraram 0TOOpaHHBIX AJIsI KCCIEAOBAHMSI padoT,
B 1-10 Heq mocJie MHCYJIbTa B BEpTeOpo-0a3misipHOM Oac-
CeliHe BBITIOTHEHO 127 3KCTpEeHHBIX HU3KOITOTOYHBIX 9KC-
Tpa-MHTPaKpaHUATbHBIX aHACTOMO30B. CpeTHU!IA BO3pacT
naiueHToB coctaBui 65 set (30—81 rom). CooTHolLEHNE
MeKIy My>KUMHAMU 1 3keHImHaMu — 3:1. Pe3ysrarte 61m3-
K{ JTaHHBIM, TIOJIyYeHHBIM TP aHAJIA3¢ CIyJIacB IIPUME-
Henuss DUUKMA B ocTpeiiiiieM nieproae MHCYIBTa B Kapo-
TUIHOM OacceiiHe.

IIpumenenne TPoMOOIM3HCA M BHYTPUCOCYIUCTHIX

METO/I0B Je4eHHst

Bo Bcex mpoaHamM3npoBaHHBIX paboTax SKCTpa-MHTPA-
KpaHHUaJIbHBI aHACTOMO3 HE SIBJISIJICS TIEPBUIHBIM METO-
IIOM, a ICTIOJIB30BAJICS JINIITh B CiTydae Hed(h(PeKTMBHOCTH
WA TEXHIIECKOU HEBO3MOXXHOCTH BBITTOTHEHUSI TPOMOO-
JIN3KCa ¥ BHYTPUCOCYAUCTHIX METOIOB JICUCHUS.

CpoKu OT NOCTYIJIEHNS B KJIMHUKY 10 PUHATHS

peneHnst 0 He00XOIMMOCTH BITIOJTHEHHS

PEBACKYJ/ISIPU3ANMH C TIOMOMIBIO SKCTPA-

HHTPAKPAHAAIBHBIX AHACTOMO30B

Boin BoinonHen 41 (32 %) aHacToMo3 B TeueHue 1-x cy-
TOK I0CJIe AMATHOCTUKY UHCYJIbTa U 86 (68 %) OoTCpoUYeH-
HBIX (B 1-10 Hem).

BrigBienHasi naToJiorusi KpynmHbIx COCy/10B

BepTEOpO-0a3mIApHOro HacceiiHa

Bo Bcex HY6J'[I/IKEIL[I/I$IX B Ka4€CTBE€ OCHOBHOTI'O METOJa
HelipoBU3yalu3allii COCYJIOB BepTeOpOo-0a3UISIpHOTO
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OacceiiHa NpMMeEHsIIACh LiepedpaibHast aHruorpadus.
[MatmeHTH 10 JTOKAIM3aIluy aTePOCKICPOTHIECKOTO IT0-
paxkeHUsI COCYIOB pacIpeaeanInch CIeayoIuM o0pa-
30M:

— 2-CTOPOHHSISI OKKJIIO3UsI IO3BOHOYHbBIX apTEPUIl —

59 cnygaes,

— 2-ctopoHHue (60ee 70 %) cTeHO3bI TO3BOHOYHBIX
aprepuit — 20 ciyyaes,
— 1-CTOpOHHUE OKKITIO31U IT03BOHOYHOI apTePUU U CTe-

HO3 KOHTpajaTepajlbHOMI M03BOHOYHOM! apTepUm —

15 ciygaes,

— CTEHO3 WJIM OCTpasi OKKJII03MsSI OCHOBHOM apTepuu —

33 ciyvast.

Kaxk BuaHO, Hanbosiee YacToM MPUYMHOM AJIST BBIIOJI-
HEHUSI aHACTOMO3a ObLj1a 2-CTOPOHHSISI OKKJIIO3MSI II03BO-
HOYHBIX apTepUii, OrpaHUYMBAIOLIAS IPUMEHEHNE SHI0-
BaCKYJ/ISIpPHBIX METOIOB JiedeHUs:. [IpakTuuyecku Bo Bcex
paboTax eCTh yKa3aHUsI Ha CHUKEHME KOHTPACTUPOBAHMS
WY OKKJIIO3MU OJHOIO U3 YYaCTKOB OCHOBHOI apTepuu,
YTO CJIYXKUT JOIOJHUTEIbHBIM II0OKa3aHUEM K BBIIIOJIHE-
HUIO 9KCTPEHHOM PeBACKYJISIPU3ALIAML.

Oco0eHHOCTH BBINOJIHEHUSI HU3KOMIOTOYHOTO

9KCTpPa-UHTPAKPAHUAJIBLHOTO MUKPOAHACTOMO3a

¢ cocyIaMu BepTedpo0asmIspHoOro dacceifna

B GonpmnncTBe (90, min 70 %) npoaHaau3upoBaH-
HbIX CJIy4yaeB COCYIOM-PELIMITMEHTOM [JIS1 HAJOXEHUS
MUKpPOAHACTOMO3a BbIOMpasach BEPXHsISI MO3XKEUKOBast
apTepusi, a COCyIoM-I10HOPOM— MOBEPXHOCTHASI BUCOYHAS
aprepusi.

B 20 (16 %) cityyasix BBIIIOJIHSIICS aHACTOMO3 MEXIY
3aTBUIOYHOM apTepre U IepeaHell HUXKHE MO3roBOM
aprepueit, B 16 — MexXIy 3aTbUTOYHOI apTepHeEi 1 3aaHeEN
HIDKHE MO3XeUKoBoi1 apTepueii. OnmcaH ciiydaii ycren-
HO# 3HIOATePO3KTOMHUU M3 V4 CerMeHTa IMO3BOHOYHOMU
apTepuu.

IIpu nocneonepallMOHHOM KOHTPOJIE aHACTOMO3bI
ObLIY MPOXOAUMBI BO BCEX CIIydasiX.

O1ieHKa HEBPOJIOTMYECKOr0 CTATYCA NANMEHTa mepe
BbINIOJTHEHHEM AaHACTOMO3a
Bo Bcex paboTax OCHOBHBIMU KPUTEPUSIMU [UISI BBITOJI-
HEHUSI 9KCTPa-UHTPAKPAHUAIbHOTO aHACTOMO3a ObLIN:

1) HeBpoJIOTUYECKU HTedUIUT — He MeHee 4 0auioB
mo mkaie NIHSS,

2) nmporpeareHTHOE HapacTaHue HEBPOJIOIrMYECKOTO JIe-
¢unnta — ot 4 10 26 G6aios no mkaiae NIHSS,

3) ypoBeHb COLIMAIbHOM aganTalyuy 10 MOMEHTA UHCYJIb-
Ta — He 6oiree 2 6ayIoB 1o mKajge mRS.

JlaHHble HelipoBM3yaIM3aIMK Niepe BbINOJIHEHHEeM

AHACTOMO32

Bo Bcex HabMI0AEHUSIX OCHOBHBIMM KPUTEPUSIMHU MTPU
0TOOpPE MALMEHTOB U151 BHIMOJIHEHMSI SKCTPEHHOIO aHa-
CTOMO3a IIPY HAIMYMY KIIMHUKY YXYOIIEHUS CUMITTOMA-
TUKU, XapaKTePHOU IJIs1 BepTeOpo-0a3mIsspHOro bacceiita,

OBIT OTCYTCTBHE YT HEOOJIBIIINE OYaru MHMapKTa B CTBO-
JIe ToJIoBHOTO Mo3ra (1o maHHeiIM DW-MPT). [TpusHakun
WIIEMUH MO3XedKa He YYUTHIBAJINCh. B HabIomeHnn
M. Katsuno u coast. (2018) [37] aHacTOMO3 HaKJIagbIBAIN
Ha (oHe yXke c(hOpMUPOBAHHOTO OYyara MIIeMUU B MO3-
JKe4YKe, KOTOPBIA OB paclieHeH KaK IIPOTUBOITOKA3aHUE
K TpoMOOIMTHYeCcKOM Tepanuu. [laliMeHTy mpoBOaMIIACE
cTaHIapTHas MeIMKaMEeHTO3Hasl Teparns, Ha (PoHe KOTO-
POii TIOSIBUJIMCH CTBOJIOBBIE CUMITTOMBI M YTHETCHUE CO-
3HAHUSI, HEBPOJIOTWYECKU I Ae(pUIInT BO3poc 10 38 6amioB
o NIHSS. IMTo nanabiM KoHTpoabHOT DW-MPT o6Ha-
PY:KeHBI BHOBb 00pa30BaHHbIC IIPU3HAKY UIIIEMUH B CTBOJIC
TOJIOBHOTO MO3Ta. DTO MOCIYKIJIO TIOKAa3aHMEM K YCIIeII-
HOMY BBHITIOJITHEHUIO 3KCTpa-MHTpaKpaHUAIBHOTO aHACTO-
MO3a ITOBepXHOCTHOM BUCOYHOI apTepUM C BEPXHEH MO3-
XEUYKOBOI apTepUEH.

Merton BeISIBIeHUS TTIepDY3MOHHO-TMU(DGY3MOHHOTO
HECOOTBETCTBUS ¢ momolibio MPT onucan B paborax
K. Ogasawara u coaBt. (2005) [35] u R. Rennert u coasr.
(2019) [34]. B 1 cnygae, mo nanasiM M PT, ripu riepdy3u-
OHHO-TU(GGY3MOHHOM HECOOTBETCTBMM B 3aTBLIOYHOM
JIOJIe ¥ KITMHUYECKNX TTpU3HAKaX HapacTaH!s HEBPOJIOTH -
YECKOM CUMIITOMATUKHA aHACTOMO3 OBLIT BBITTOJTHEH Ha (ho-
He MMEIOIIerocs MH(papKTa B MOIYIIapUM MO3XKeUKa —
OCJIOXXKHEHHMI He BO3HUKIIO. B mpyroit pabore maHHBIE
MP-nepdy3un ¢ ycriexoM MCoinb30BaInuch B 3 Habmoae-
HUAX. B ocTanpHBIX 124 ciydasix aBTOPBI OCHOBBIBAIMCH
Ha KIIMHUKO-TU(h(OY3MOHHOM HECOOTBETCTBUU (BBIPAXKECH-
Hasl KIIMHUYeCKas KapTUHA M MUTHUMAaJIbHBIC U3MEHEHMS
Ha DW-MPT) mig npuHATHS pelIeHUsI O BBHITOJHEHUT
AKCTPEHHBIX 3KCTpa-MHTPaKpaHUAJIBHBIX aHACTOMO30B
C apTepusiIMU BepTeOpo-0a3uasapHOro bacceitHa.

Hcxonp1 Habmoaenmii

B BBIOpaHHBIX paboTax 3aperucTpupoBatbl 97 (76 %) Gia-
ronpusTHbIX ucxoaoB (mRS < 2) u 30 (24 %) Hebnaronpu-
SITHBIX.

OcJi0KHeHU MOCJIe Onepanuu

1. PaHHMe ullIeMUYECKUE OCTOXHEHMUSI:

— TMOBTOPHBIE MHCYJIBTHI Cpasy Iocie onepauuu — 1 city-
yau,

— yBeJIMYeHME 30HBI MH(APKTa B MO3XKeUKe — 1 ciryJait,

— MO3auYHbI UHCYJIBT — 1 ciay4aii.

2. MimemMumdeckre OCIOXXHEHNUS B OTIAJICHHOM ITepHOIE:

— WHCYJBT TI0CJIE OCTPOWM OKKJIIO3UM BHYTPEHHEN
COHHOI apTepuu 4yepe3 2 roja,

— 1 HOBBII MH(MAPKT B MOCTY Yepe3 4 Mec IOocIe OIre-
paiuu.

3. Xupyprudaeckue oCJIOKHEHUS. DTU OCIOXHEHMS 00-
YCJIOBJIEHBI TEM, UTO JOCTYII K apTepUSIM-pELIMTTUEHTaM
BepTeOpo-0a3masIpHOTO OacceiitHa TeXHU4YeCcKu 0oJiee
TpaBMaTU4eH U 00Jiee CIOXEH, YeM TIpU PEBACKYJISI-
pU3alMKu KapoTUAHOTO 6acceiiHa. TakKuMU OCI0XHEe-
HUSMU ObLIN:

— TIopaXkeHHe YepermHbIX HepBoB (9 cirydyaes),



— oToirKBopes (3 ciydasi) KaK 4acToe IpOsiBJICHIE
U30BITOYHON pe3eKUMU BUCOYHOMN KOCTH,

— cybapaxHOWadbHbIE KPOBOMBIUSHUS B 30HE, IPU-
JIexXaleil K aHactoMo3y (3 ciryuass oOHapyXeHUsI
KpoBHM Ha riocjieonepaiinoHHbIX KT B oxBaTbiBaro1ieit
LIMCTEPHE MOCJIE HAJIOXKEHUS aHACTOMO3a C BEpXHEU
MO3XEUKOBOM apTepueii).

Hu onHO 13 XMPYypruyecKux OCI0XXKHEHUI HE TPUBEJIO

K JIETaJTbHOMY MCXOIY.
4. OCI0XHEHUs, CBI3aHHBIE C 000CTPEHNEM COITYTCTBY-

Io1LIei TTaTOJIOTUMN:

— OCTpBIN MH(papPKT MUOKapaa (2 cirydas);

— nnabeTmaecKkast Koma (2 cirydas).

HMMeHHO 3TH OCNTOXKHEHUS U CTaIW IMPUINHOM 4 Je-

TaJIbHBIX UCXOJOB.

BeiBoapI:

1. MeTonuka IIPUMCHCHUA HU3KOIMOTOYHOT'O 3KCTpa-NH-

2.

3.

4.

TpaKpaHNAJIHEHOTO AaHACTOMO3a B OCTPEMIIIEM 1 OCTPOM
MepuoIaxX MHCYJIBTa B BepTeOpo-0a3uisipHoM Oacceii-
He 3dekTrBHA (00 3TOM CBUIETEILCTBYIOT 76 % Gita-
TONPUSATHBIX UCXOI0OB) M UMEET HU3KYIO JaCTOTY Te-
MOpparn4ecKux OCIOXKHEHMIA.

OCHOBHBIC TPUYMHBI HEOIATOIIPHUSTHBIX MCXOI0B —
XUPYPTAYECKUE OCIIOKHEHUSI, CBI3aHHBIC C TEXHIYEC-
CKOM CI0XXHOCTBIO OTICPAIIHM.

LlepedpanpHast anrnorpacdus — 3TO OCHOBHOI METO.
00cIIeToBaHMS TIPU COCYAMCTOM ITATOJIOTUN BEPTEOPO-
OasuIsipHOrO OacceiiHa. JIBycTOpoHHEe aTepOCKIIepO-
THYECKOE TTOPaKeHNE TTO3BOHOYHEIX apTePUii — BaK-
HBI KPUTEPUI IJISI IPUHSTUS PEIICHUS B ITOJIb3Y
SKCTPEHHOTO 3KCTpa-MHTPAKPaHNAILHOTO aHACTOMO3A.
Panee BBISIBIICHHBIC HIIEMIYECKIE MHCYJIBTHI B ITOJTY-
MIAPHUSIX MO3KeUKa He SIBJITIOTCS IIPOTUBOITOKA3aHIEM
IIJIsT BBITIOJTHEHUSI aHACTOMO3a IIpU OOHapyXKEeHHUU
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HOBBIX DW-MPT-1nipu3HaKoB uilieMuu CTBOJIA TOJI0B-
HOro MO3ra.

5. BeisBnienue mpu MPT muddy3noHHO-TIepPy3MOHHBIX
HECOOTBETCTBUM MPU UILIEMUUYECKOM TTOPaKeHUU BEP-
TeOpo-0a3WISIpHOTO bacceliHa aKTyaJIbHO TIPEeUMYILe-
CTBEHHO ISl 3aTblIouHON nosu. Ilpu mopaxeHuu
CTBOJIOBBIX CTPYKTYP OOJIBLIMHCTBO aBTOPOB UCMOJIb-
3yeT KIMHUKO-I1(hPy3nOHHBIE HECOOTBETCTBHE KakK
MOKa3aHWe K 9KCTPEHHOM peBacKyIsipu3alum.

6. B xauecTBe apTepumn-peLUIIMEHTA IJIs1 PEBACKYISIPH -
3allMU CJeyeT OTAABaTh MPEANIOYTEHUE BEPXHEN MO3-
JKEUKOBOI apTepuM, a B KaueCTBE apTEpUU-T0HOpA —
MOBEPXHOCTHOW BUCOYHOU apTtepuu. 1o maHHBIM
J. Ausman u coast. (1990) [40] onepatiysi 110 BBITIOTHE-
HUIO aHACTOMO3a TTOBEPXHOCTHOM BUCOYHOU 1 BEPXHEUN
MO3XEUKOBOI apTepuil MEPEHOCUTCS JIETYe U COTPsI-
JKeHa C MEHBLIMM YUCIOM OCJIOKHEHUI, UeM MPU CO-
3JaHUKA aHACTOMO3a MEXAY 3aTbLIOYHOW M 3alHe-
HIDKHEW MO3XXKEeUKOBOI apTepusiMu. B Halumx cepusix
npeobianajl MMEHHO TaKOW BUJ aHaCTOMO3a.
ITpakTueckue peKoMeHaalMu J1j1s1 0TOOpa MaleHTOB

1 BBIMTOTHEHMST HU3KoImorouHoro OMKMA B ocTpeiiiimii
1 OCTPBI MEPUOJ UILIEMUYECKOTO MHCYJIbTa B KAPOTUII-
HOM U1 BepTeOpo-0a3mIsipHOM bacceiiHax chopMyaIrpoBa-
HBI B Ta071. 4.
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OO0cyxmeHne pe3yJIsTATOB AHAJIN3A PIMEHEHHUS

HHU3KOMOTOYHBIX 3KCTPA-HHTPAKPAHUATBHBIX

MHKPOAHACTOMO30B B OCTpeiilieM H 0CTPOM MeprHoaax

HIIEMHYECKOT0 MHCYJIBTA B BEPTEOPO-0a3HIAPHOM

bacceiine

CornacHo ormy0JMKOBaHHBIM pab0oTaM, 4acTOTa BCTpe-
4aeMOCTHU MHCYJIBTOB BepTeOpo-06a3miIsipHoro dacceiiHa
npocturaeT 20—40 % ot Bcex uHcyasToB [39]. 1o naHHBIM
H. Jones 1 coaBr. (1980) [41], cMepTHOCTD HAIlEHTOB IIPU

Tabauua 4. Kpumepuu omobopa nayuenmos 045 6bINOAHEHUs HUBKONOMOYHO20 IKCMPA-UHMPAKPAHUAABHO20 AHACHOMO3A 8 OCMpeluleM U 0CIMPOM
nepuooax uHcyabma 8 KapomuoHoM U 6epmedpo-06asulsipHom bacceiinax

Table 4. Indications for low flow extra-intracranial bypasses in acute stage of carotid and basilar artery stroke

VnieMuyecKuii MHCYJIBT B BePTe0PO-0a3uIsipHOM

Kpurepnii ordopa MimeMnyecKuii MHCYJIBT B KADOTHIHOM OacceiiHe 6 .
acceiiHe
1 2 3

HcxonHblii uHIEKC
COLIMAJIBHOM ajanTa-
1y mo mRS; Bozpact mRS > 2; no 80 net mRS > 2; no 80 ner
Initial index of social mRS > 2; lower 80 years mRS > 2; lower 80 years
adaptation by mRS;
age
YpoBeHb HEBPOJIOTH -
YyecKoro aeduimra Or 4 6a10B 1 6oJIee ¢ HapacTaHUEeM Ha (hOHe He MeHee 4 6am10B ¢ mporpeccueit Ha hoHe Tepa-
nepe onepanueit KOHCEpPBaTUBHOU Tepanuu, TPOMOOIU3KUCca muu. Koma He sBIsieTcsl TpOTUBOIIOKa3aHUEM
o NIHSS u ero WA TPOMOOIKCTPAKIIUMN TSI BBITIOJTHEHWS OTlepalvu
HapacTtaHue NIHSS 4 and more with its increase during standard NIHSS 4 and more with its increase during standard medical

Neurological deficit and

its dynamic (NIHSS)

medical treatment, thrombolysis or thrombextraction treatment. Coma is not a contraindication to surgery
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JlaHHbIE
HEUPOBU3yAIU3ALIUNA
U gonruieporpaduu
Neuroimaging and
ultrasound results

IToaTBepxneHue
aTepOCKIIEpPOTHYE-
CKOro roaruimna
UHCYJIBTa
Confirmation

of atherosclerotic
type of stroke

CpoKH BBITIOJTHEHUE
aHaCToMoO3a
Time to bypass

Texnuueckue
0COOEHHOCTH
BBIITOJIHEHUS
aHacToOMO3a
Technical nuances
of the bypass
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1. OTcyTcTBHE MJIM MUHUMAaJIbHbIC TIPU3HAKU
HaJIM4us 30H UIIEMUU TIPU O€3KOHTPACTHOM
KT rosoBHOro Mo3ra Wiy MoaTBepKACHHbIS
MPU3HAKU UIIIEMUYECKOTO MHCYJIbTA IO pe-
synsratam DWI-PWI: He MeHee 8 6asuioB
o mkae ASPECT wim 06beMOM TTopakeHust
He 6oJiee 30 mut.

No or minimal signs of ischemia at native CT scans,

or DWI-PWI confirmed ischemia zone not lower 8

ASPECTS score, or not more than 30 ml volume.
2.I1pu BO3MOXXHOCTU BBIMOJIHEHUS MepPYy3UOH-

HBIX METOJIOB 00C/IEIOBAHUST — MIPU3HAKU

DWI-PWI-HecootBeTcTBUs 10 120 %

mpu MTT Gostee 6 ¢

When perfusion estimation is possible, signs of

DWI-PWI mismatch not more than 120 %

with MTT >6 s

IToarBepxnenue mo naHHbiM KT-, MPT-

WJIN 1IepeOpasibHOI aHTUOTpaduu aTepoCKIepo-
THUYECKOTI'0 CTCHO3UPOBAHUA NI OKKITIO3UN
BHYTPEHHEI COHHOM apTepuii Ha CTOPOHE
HUHCYJIbTa

CT-angiography, MRI-angiography or digital contrast
cerebral angiography confirmed internal carotid artery
atherosclerotic occlusion on the stroke side

B Teuennu 12 9 ot mpuHSTHA penneHus. B ciydae
OPOBEACHUA CUCTEMHOT'O TpOM6OJ’[I/ISI/IC3 BpeMA
BBITIOJIHEHUSI OTIEpalliy TOJKHO OBITh HE MEHEe
6 4 OT MOMEHTA BBCICHUA ITpEIIapara

During 12 hours after making decision. No earlier

than 6 hours from the system trombolisis start

1.OcHOBHOI1 apTepueii-TOHOPOM CUUTATh
IOBEPXHOCTHYIO BUCOYHYIO apTEPHIO.
External temporal artery is the main donor artery.
2.B kauecTBe apTepuM-peLUIUEHTa CIeayeT
oTHaBaTh NpeArnoYTeHrne M4-BeTBSIM JJOOHOM
WM TEMEHHOI J10JIeii, BEIOMpPasi apTepUIo
C MMHUMAJIBHOM CKOPOCTbIO KPOBOTOKA
o nonriepy unu ICG-anruorpadun
(ot 20 MJI/MWH 1 MEHBIIIE) Y BBHITTOJHITH
aHACTOMO3 I10 TUITY «KOHeIl B O0K» IIPU OTCYT-
CTBUM TUCTATBHBIX IPENSITCTBUIA 11 KPOBOTO-
Ka 110 JaHHBIM TUTUTATBHOI aHTHOTpahumr
The main appropriate artery are the frontal or
temporal M4 branches. The artery with the lowest
Doppler flow must be chosen (20 ml/min and low).
End to side bypasses usually performed,
if no distal blood flow obstacle has found

OkoHuanue maba. 4
End of table 4

3

1. ITpu KT oTcyTcTBYIOT MllIeMUYECKE€ U3MEHEHUSI
B CTBOJIE TOJI0BHOTO Mo3ra. Miemuyeckue
MOPaXeHUE TOTyIIapuii MO3KeUKa HE SBIISIIOTCS
MPOTUBOMNOKA3aHUEM TSI OTIEpALIU.

No ischemic changes in the brain stem at native CT.
Cerebellar ischemic changes are not contraindications
for bypass surgery.

2. DW-MPT— MuHMMaJIbHBIE UM HapacTarolue
B IUHAMUKE U3MEHEHMS B CTBOJIOBBIX CTPYKTYpax
WJIN 3aTbUIOYHOM J0JI€.

Minimal or increasing in size ischemic changes in brain
stem or occipital lobes at DWI-MRI scans.

3. O1eHKa CKOPOCTeil KpOBOTOKA IO IMTO3BOHOYHBIM
¥ OCHOBHOM apTepHH C IIOMOIIIBIO AOIILIEPA.

B ciyyae cHU>KeHMST CKOPOCTH KPOBOTOKA

10 OCHOBHOI apTepuu 6osee 20 % — peleHue
B ITIOJIb3Y aHaCTOMO3a

Diminishing of basilar artery Doppler measured blood
flow more than 20 % is the indication for possible
bypass surgery

Hanuane mpu3HakoB 2-CTOPOHHETO aTePOCKIEPOTH-
YECKOro nopaxxXeHus TMTO3BOHOYHOU apTepUU IIpu 1e-
pebpanbHoi aHrrorpadun: creHos 6osee 50 %
IMO3BOHOYHBIX apTEPUil, OKKIIIO3UH, a TAKXKE
3aMCIJICHUEC KPOBOTOKaA 11O OCHOBHOI apTeépuu,
IpU3HaKM OKKIIO3UHN OCHOBHOI apTepuun

Signs of double-side occlusion or atherosclerotic stenosis

of more than 50 % vertebral arteries, with slowing blood flow
or total occlusion of basilar artery at digital contrast cerebral
angiography

AHacToMo03 JOJIKEH OBITh BBIIIOJIHEH HE I1030HEEC
CYTOK ITOCJIE TIOSIBJIEHUSI CUMIITOMOB

Bypass must be performed no longer than 24 hours
after the sings onset

[Tpy BO3MOXHOCTH OTHABATh MPEANIOYTEHUE aHACTO-
MO3y MEXIYy MOBEPXHOCTHOM BUCOYHOU apTepueit

U BEpXHE MO3XE€UKOBOM apTepueii. B ciyyae
MPUYCTEBOTO CTEHO3a — BO3MO2KHO MCITI0JIb30BAHUEC
SKCTpanypaJbHBIX METOLOB PEBACKYIPU3ALIUU TT03BO-
HOYHOI apTepuu

Usually external temporal artery to superior cerebellar artery
bypass is preferred. Extradural methods of revascularization
may be used in case of stenosis of vertebral artery orifice

Coxpawenus: NIHSS (The National Institutes of Health Stroke Scale) — wikana maxcecmu uncyssma Hayuonanvroix uncmumymog
30oposws CIIIA, mRS (Modified Rankin scale) — modugpuyuposannas wkana ucxooos Pauxuna, MTT (Mean Transit Time) — cpednee
epems npoxocoerus kposu, DW-MPT (Diffusion- Weighted Magnetic Resonance Imaging) — oughghy3uonno-e36euiennas macHumHo-
pe3zonancrasn momoepagpus, KT — komnvromepuas momoepaghus, DWI-PWI ( Diffusion-Weighted Imaging / Perfusion- Weighted
Imaging) — nepgysuonno-e3seuiennas euzyaruzayus/oupgysuonto-e3eemennas susyarusayus, ASPECT (Alberta Stroke Program
Early CT Score) — wikana oyenxu hauanshoix usmenenuii ha KT-uccaedosanuu npu uncyaome, ICG (Indocyanine green) — undoyua-

HUH 3e/eHblll.

Abbreviations: NIHSS — stroke Severity Scale of the US National Institutes of Health, mRS — modified Rankin Outcome Scale, MTT — average Blood
Transit Time, DW-MRI — diffusion-weighted magnetic Resonance Imaging, CT — Computed Tomography, DWI-PWI — Diffusion- Weighted Imaging /
Perfusion-Weighted Imaging, ASPECT (Alberta Stroke Program Early CT Score) — the scale of assessment of initial changes on CT examination in

stroke, ICG — Indocyanine green.



UILEMMYECKUX MHCYJIbTax B BEPTeOPO-0a3uisipHoM Oac-
ceiie pocturana 27 %, 4To B 2,5 pa3a IpeBbILLIAIO0 CMEPT-
HOCTb B CJIy4ae MHCYJIbTa B KAPOTUAHOM OacceiiHe.

ITo manasmM L. Caplan 1 coaBrt. (2005) [42] ocHOBHas
MPUYMHA UILEMUYECKIX MHCYIIBTOB B BEPTeOpO-0a3iIsipHOM
GacceiiHe — aTepoCK/IePO3 MO3BOHOUHBIX APTEPUIA MITH OCHOB-
HOI1 apTepyH B OTJIMYKE OT IIPeolIafaHus KapauoaMOosde-
CKOI1 IIPUPO/IbI MHCYJIBTOB B GacceiiHe COHHOM apTepuiu.

ITo mannaeM L. Marquardt u coasr. (2008) [43], xiHN-
yecKast [IEPEHOCUMOCTb aTEPOCKIIEPOTUYECKOTO MOPAKEHUSI
[MO3BOHOYHbIX apTEPUIl 3HAYUTEIbHO XYXe, YeM IIEPEHO-
CHMOCTb IOPaXeHUsI COHHbIX apTepuii. Tak, mpu cpaBHe-
HUU TedyeHus 3a00JIeBaHUs y MALMEHTOB CO CTEHO3aMU
6osee 50 % COHHBIX MM ITO3BOHOYHBIX apTEPUIA BBISIBIEHO,
YTO YaCTOTa BO3HUKHOBEHMS IIOBTOPHBIX TPAH3UTOPHBIX
MIIEMUYECKUX aTaK B IPYIIIE MO3BOHOYHbBIX apTepuil 10-
crurana 22 % B cpaBHeHMU C 3 % B IpyIle COHHBIX apTe-
puii, a puck 90-THEBHOTO pa3BUTHUSI MHCYJIbTa COCTABIII
22 %, BepOSITHOCTb MHCYJIbTA ¥ TPAH3UTOPHBIX UILIEMUYE-
cKux atak — 46 % DTy gaHHbIe CBUAETEILCTBYIOT O BBICO-
KOM PHUCKE OCJIOKHEHMIA IpU 2-CTOPOHHEM aT€POCKIIEPO-
TUYECKOM ITOPAKEHUY [IO3BOHOYHBIX apTEPUIA.

Db HEeKTUBHOCTb BHYTPUCOCYIUCTOM TPOMOOIKCTPAK-
LMY YU CUCTEMHOTO TPOMOOIM3KCA IIPU TPOMOO3€e OCHOB-
HOIi apTepuu He siBiisieTcs abcootHoi. I1o pesyiasratam
uccnenoBanusi BASICS (Basilar Artery International
Cooperation Study), B KOTOpOM TIpH yIacTuu 592 marm-
€HTOB ITPOBOAMJIOCH CpaBHEHME 3(PGHEKTUBHOCTY JIEUSHHUS
MHCYJIBTa B BEpTeOpO-0a3uIsipHOM OacceiiHe C IIOMOILbIO
CHUCTEMHOIO TPOMOOJIM3KUCA, TOIBKO Ae3arperaHTaMy WK
BHYTPUCOCYIMCTBIMU OmepauusMu, y 69 % mauueHToB
ObL1 IJ10X0M ncxod. YacToTa yCHelrHoi peKkaHaIu3auu
OCHOBHOM apTepHuu IIpYM BHYTPUBEHHOM TPOMOOIM3UCE
JOCTUrana Tojabko 67 %, Mpyu BHYTPUCOCYAUCTHIX MAHM-
nyasuusax — 72 %. Cpeau MauueHTOB, MOIy4aBIIMX TOJIb-
KO [Ie3arperaHTHYIO TepaIuio, yMEpJId WIK UMEIN IPyObie
HeBpoJiornyeckue BoeimageHns 93 % [44].

OLieHKa OCJIOXXHEHUH IPY CUCTEMHOM TPOMOOJIM3KCE
U BHYTPUCOCYIUCTBIX TPOMOOSKCTPAKIIUSIX U3 OCHOBHOI
apTepuu olieHMBajach B pabore B. Gory u coast. (2016)
[45]. Y3 312 cmydaeB UM yaaaoch JOCTUYD peKaHATU3aLNN
B 81 %, 1pu 3TOM KPOBOU3IMSIHUS 3aPETUCTPUPOBAHBI
B4 % ciydyaeB, OTJIMYHBIE Pe3ybTraThl — B 42 % 1 MHBAIU-
qu3auus — B 32 %. B npyrom peTpocrneKTUuBHOM MCCIIeI0-
BaHMUU, ITOCBSILIEHHOM OLieHKE 3(D(PEeKTUBHOCTY Pa3IMUHbIX
BHYTPHUCOCYIUCTBIX UHCTPYMEHTOB IS JICUEHUST OKKJIIO-
31l OCHOBHOM apTepuu, OOLLIMI YPOBEHb PEKAHAIM3aLIMKI
npoctur 50 % (17 u3 34 nalmeHTOB), XOPOLIUE Pe3y/IbTaThl
nosaydenbl y 11 (32 %) nauueHToB [46].

TakuM 00pa3oM, MPU BEICOKOM PUCKE MHBAIMAM3a-
LU U OrpaHUYEeHHON 3G (MEKTUBHOCTH BHYTPUCOCYIM -
CTBIX METOIOB JICICHUS B OCTPOM TIEPUOIE UIIIEMUICCKUX
VHCYJIETOB B BepTeOp0O-0a3MIsIpHOM OacceiiHe MOTYT OKa-
3aThC AKTYaJIbHBIMM MUKPOXUPYPIUUECKUE METOIbI pe-
BaCKYJISIpM3aLiiK CTBOJIA FOJIOBHOTO MO3ra B C/Iy4yae Heya-
YU BBIIOJHEHUSI BHYTPUCOCYAMCTBIX BMEIIATEILCTB.
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R. Rennert u coasr. (2019) [34] B uccnenoBanuu Ha He-
OOJTBIIION TPYTIIe MAIMEHTOB ITOKa3aIi OOMBIIYIO 3 deK-
TUBHOCTB PEBACKYJISIPU3AINH C TIOMOIIBIO HI3KOITOTOYHBIX
aHACTOMO30B B CPaBHEHWH ¢ KOHCEPBATUBHON TaKTUKOM.
Hammame 2-cTopoHHET0 Tpyooro aTepoCcKIepOTHIECKOTO
TTOpaXXeHMUsT TIO3BOHOYHBIX apTepPHUii COTIPSDKEHO ¢ KpaitHe
BBICOKMM PHCKOM HEOJIarOMPUSITHBIX UCXOI0B M TpedyeT
cKopeiiieit xupypruuecko koppexkuuu. [lo gaHHbIM
W. Shanowille 1 coast. (2009) [44], cranmapTHasT MeIUKa-
MEHTO3HasI Tepallvsl IPUBOIUT K HEOJIArONPUSITHBIM pe-
3ynbratam B 93 % ciydaes.

B BBEIOpaHHBIX WIS aHANW3a ITyOIMKALIUSX YTHETCHUE
CO3HAHUS 0 COITOpa MJIM KOMBI HE pacCMaTpUBAJIOCh aB-
TOpaMM KaK IIPOTHBOIIOKA3aHKe K TaHHOI orrepaitim. Jst
BBIOOpA XUPYPTUUECKON TAKTUKI BaXKHBIM OBLIIO HAJTTINE
KIMHUKO-I1(PY3MOHHBIX HECOOTBETCTBUI, CBUICTEIIb-
CTBYIOIIUX 00 OOILIMPHON 30HE OOpPAaTUMBIX U3MEHEHUM
rojoBHOTO Mo3ra. K coxalreHnio, B CBOMX pab0TaxX aBTOPBI
HE HCTOJB30BaIN 060JIee MOAPOOHYIO IPafaINIo TOPaXe-
HUI CTBOJIOBBIX CTPYKTYp o gjaHHbIM DW-MPT, kak, Ha-
npumep, B pc-ASPECTS [47] unm Brain Stem DWI score
[48]. be3 coMHeHM, NCITOJIb30BaHNE TaHHBIX IIKAJ MOT-
JI0 OBI 3HAYUTEIBHO YITOPSIIOYNTH IIPOTHO3MPOBAHME (-
(beKTUBHOCTHU PeBACKY/ISIPU3AINN U MCXOIOB IIPH UMEI0-
MUXCS UIIeMUYECKUX M3MEHEHUSIX CTBOJIA TOJIOBHOIO
MO3Ta.

OueHb OBICTPOE HEOOpPAaTUMOE pa3BUTHE MHCYJIBTA
B BepTeOpO-0a3WISIpHOM OacceiiHe 3acTaBlsIeT HEKOTOPHIX
aBTOPOB IIpeJIaraTh 00Jee paHHIOI XUPYPTUIECKYIO TaK-
THKY, OCHOBBIBAIOIIYIOCSI Ha PAaHHUX CUMIITOMAaX W TIPH-
3HaKax 2-CTOPOHHETO MOPaXXeHUs ITO3BOHOYHBIX apTePHIA.
B cirygae BBITIOTHEHMST OTIepallii yKe Ha (hOHe pa3BepHY-
TBhIX KJIMHUYECKUX MPOSIBIeHU B 45 % cilydaeB pe3yJibTa-
ThI JIEYEHNST ObUTA HEYIOBIETBOPUTENBHBIME [36]. B cBsA3M
C 9TWM BEI3BIBaeT MHTepec padora R. Starke u coaBt. (2009)
[49], B KOTOPOI1 aBTOPHI MCTIOJIH30BAIN ABTOMATUICCKUIA
METOJl MI3MEPEHMSI CKOPOCTEI KPOBOTOKA ITO MHTPAKPaHM-
AJTBbHBIM apTEPUSIM C TIOMOIIIBIO IIPOTPaMMBI KOJTMIECTBEH-
HOM OLICHKM MUKpPOOHOIornueckoro prucka (Quantitative
microbiological risk assessment, QMRA). D10 mo3BonmiIo
IPY BBISIBICHUN KPUTUIECKOTO CHIKEHHST CKOPOCTH KpPO-
BOTOKAa B OCHOBHOI apTepUM W apTepHsIX MO3XKEUKa BbI-
TIOJTHSITh OIIepallvii, He TOXUIASCH ITOSBICHUS KIIMHIIE-
CKOIf CHMITTOMATUKI. DTOM 3Ke METOIMKOM TTOTh30BaINCh
S. Amin-Hanjani u coast. (2005) [50]: y 6oyree 9em moJio-
BUHBI ITAIIMEHTOB B TpymIie (1 = 47) co CTEHO30M I103BO-
HOYHBIX apTepuii ¢ TOMOIIEI0 ImporpaMMbl QMRA m3me-
PSUTHCH TTOKa3aTeI KPOBOTOKA B OCHOBHOM M 3amHEH
MO3ToBOI1 apTepusax. K coxaneHuro, caydaeB IPUMEHEHUS
JTAHHO# METOIUKHU B OCTPOM TIepHOIe MHCYJIBTa BEpTeOpO-
0a3wIsIpHOTro OacceiiHa He OMMCAHO.

SAK/IIOYEHHME

HeCMOTpr Ha IINPOKOE€ NMPMMEHCHHNE CUCTCMHOIO
T]I)OM60J'II/I3I/ICH. M OKCTPEHHbIX BHYTPUCOCYANCTBIX BMEIIIAa-
TEJbCTB IIPMU OCTPOM MIICMHNYCCKOM MHCYJIBTC, OCTACTCA
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JIOCTaTOYHO OOJIBIION KOHTUHTEHT MAIIMEHTOB, Y KOTO-
PBIX TaHHBIE METONMKN OKa3bIBAIOTCS Hed(h(hEKTUBHBI-
mu. [1pu BEIOOpE MeXIy BHYTPUCOCYINCTHIM 1 MUKPO-
XUPYPIrUISCKUM METOIOM JICUCHHUS TIEPBESHCTBO TOJIKHO
OBITh OTIAHO BHYTPUCOCYIMCTOMY, OMHAKO (DaKT ero
MIPUMEHEHNST HE SIBIISICTCSI IIPOTUBOITOKA3aHUEM K BBI-
IMOJITHEHUIO MUKpPOaHACTOMO3a MPU Hed(D(HEKTUBHOCTU

BHYTPHMCOCYIMCTOTO METOMa WM IPOTPEeCCUPOBAHUU
KIIMHUYECKOM KapTUHEL.

AHam3 omyOJMKOBAaHHBIX Pe3Y/IETaTOB IIPUMEHEHMS
Hu3KormoTouHbIx DMMKMA B ocTpeiiiieM neproe MHCYJIBTa
B KapOTUIHOM 1 BepTeOp0o-0a3uuIsipHOM OacceitHax JoKas3al
X 3(PEKTUBHOCTD U 0€30ITACHOCTD, YTO JEJIAeT MX ITPUME-
HEHME B KaUeCTBE Tepallii TPEThei IMHINN 000CHOBAHHBIM.
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BeepeHue. MeHUHTMOMbI, B GONbIWNHCTBE CBOEM [J0OPOKAYECTBEHHbIE OMYX0/M, MOFYT CTAaHOBUTLCA NPobGieMoit
Kak Npu Ux TPYAHOLOCTYMHOI IOKAAM3aLMK, Tak U NpU NOPaXKeHUU UMUK 6NI3NExalnx CUHYCOB rON0BHOrO Mo3ra. B Takom
Cllyyae nepef XMpyprom BCTAET Psj BONPOCOB, CBA3AHHbLIX C ANArHOCTUKOM, NPeAoNepaLMOHHbLIM NaHUPOBAHUEM U Bbl-
0OpOM TaKTUKM NeYeHns 3TUX 6oNbHbLIX. BbIOOp B NoNb3y peBackynsapu3aLuu BEHO3HOMO pycia He Bceraa OfHO3HaueH
B CUNY OTCYTCTBMS YETKUX NOKA3aHWil U NPOTUBOMOKA3AHMI K 3TOMY BMeWaTensCTey. ABTOPbI NpeacTaBasioT 063op u-
TepaTypsl, 0CBeLlaloWuii Npo6aeMy BEHO3HOM peBacKyNApU3aLLMn roIOBHOTO MO3ra NP MEHUHTMOMAX.

Llenb pa6oTbl — aHanu3 cTatei, NOCBALWEHHbIX TEME XMPYPrUYECKOro IeYeHUs MEHUHTUOM NpPU NOPAXKEHUN BEHO3HOIA
CUCTEMbI FONOBHOTO MO3ra.

3aknioyeHue. Mo pesynbratam paboThl NpeAcTaBAeH KPUTUYECKUI aHanu3 NpUBELEHHOM NUTEPaTYpbl, NOKa3bIBAKOLNIA
HEe0CTaTOYHYI0 pa3paboTaHHOCTb NPOBGAEMbI IeYEHUS NALMEHTOB C TAKUMKU ONYXOASMU HA AaHHbI MOMEHT. B fanbHei-
WKUX KTUHUYECKUX UCCNEA0BAHUAX CTOMT YTOUHUTb KaK TEXHUYECKME MOMEHTbI NpPU yAaNeHUU AaHHbIX OMyXonei, Tak
1 6onee ry6oKo NpopaboTaTh NOKa3aHWA U NPOTUBONOKA3AHMUA ANs 3TUX BOJbHbIX.

KnioueBble cnoBa: MEHMHTMOMbI TOIOBHOTO MO3ra, napacaruttajibHble MEHUHTMOMbI, BEHO3HAA peBaCKynApu3auua, WyH-
TUpOBAHME CUHYCOB rOJIOBHOIO Mo3ra
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Introduction. Brain tumors are a complex problem of modern neurosurgery. Meningiomas, mostly benign tumors, can
become a problem when they are difficult to locate. The complexity is also caused by tumors affecting the sinuses of
the brain. In this case, the surgeon faces a number of issues related to the diagnosis, preoperative planning and the
choice of treatment tactics for these patients. The choice in favor of revascularization of the venous bed is also not
always unambiguous due to the lack of clear indications and contraindications to this type of intervention.

The purpose of the work was to analyze articles on the topic of surgical treatment of meningiomas of the brain venous
system.
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Conclusion. Based on the results of the work, a critical analysis of the cited literature is presented, showing the insuf-
ficient development of the problem of treating patients with such tumors at the moment. In further clinical studies, it
is necessary to clarify both the technical aspects when removing these tumors, and to work more deeply on the indica-
tions and contraindications for surgery in the group of these patients.

Key words: meningioma of the brain, parasagittal meningioma, venous revascularsation, bypass grafting of the brain

sinuses
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BBEJIEHUWE

Menunrnomsl coctasisior 13,0—36,6 % Bcex nssect-
HBIX OMYXOJIEH, MOpaxawlluX LEHTPATbHYIO HEPBHYIO
cuctemy [1]. OHM 3aHMMAIOT 2-€ MECTO B COCTaBe OHKO-
JIOTUIECKUX TIPOIIECCOB, ITPOXOISIINX B TOJJOBHOM MO3Te
('M) [1, 2]. Anst HUX XapaKTepHa MaHUMECTALNS B TTOXKM -
JIOM Bo3pacTte. B rpyrme rucronorndecku 1006poKadecT-
BEHHBIX OITyXOJIEi1 MEHUHTUOMBI JTUIUPYIOT, COCTABJISIS
10 53,2 %. CornacHo kiaccudukauun BecemupHoi op-
TraHW3aluy 3IPaBOOXPAHEHUSI MEHUHTHUOMBI JCIISITCA Ha
3 rucronormyeckuie noarpymibl: Grade I (turatbie) — 81,1 %,
Grade 11 (aturmansie) — 16,9 %, u Grade 111 (anarmactu-
yeckue) — 1,7 %. Yaile Bcero MeHMHIMOMBI pacIiojiara-
I0TCS1 KOHBeKCUTANbHO (35 %), mapacaruttanbHo (20 %)
u cheHonganbHo (20 %); pexke UX MOXHO OOHAPYXUTh
B 06actu Typeukoro cemia (3 %), MHTpaBEeHTPUKYISIPHO
(5 %), cyorentopuanbHo (13 %), a Takxke B Ipyrux odjac-
x (4 %) [3].

IMocne ToTaapHOTO yoaleHNSI MEHUHTHOMEBI XapaKTep-
HBI YJIydIlIeHe KaueCcTBa XXMU3HU TTallieHTa, YBEIMICHUE
ee TIPOIOJKUTEIPHOCTH M BPEMEHM 0 BO3MOXKHOTO pe-
manBa. CyOoTOTaIbHAS pe3eKIMSI ITPUBOINT K PEIIMANBAM
¥ YMEHBIICHUIO ITPOAO/LKUTEIPHOCTY KM3HU TTAIIIEHTOB.
Honst 10-neTHE BBDKUBAEMOCTH TP MEHMHTHOMAX CO-
crasisieT 10 57,1 %, a y nalueHTOB MOJIOAOrO BO3pacTa
rokasarejib Bo3pacrtaeT A0 77,7 %. Dt uudpsl B 60JIb-
IIMHCTBE CBOEM OOBCIMHSIOT OOJBHBIX C aHAIUIACTHYC-
ckumu MmeHuHTMoMamu 11 u 111 Grade, a Takske ormyxossi-
MM, KOTOpBIC HE YIaJI0Ch Pe3elIMPOBATh IOJHOCTHIO.
Y manmMeHToB ¢ pagyuKaaIbHO yIaJIeHHOMN TMCTOIOTTISCKI
TunnaHOo MeHnHTOMOM (Grade ) BBDKMBaeMOCTb U Ka-
YeCTBO XN3HU, HECCOMHEHHO, BBIIIIE [4].

Bce ganie nmpuMeHSIIOT KOMOMHUPOBAHHOE JICUCHUE
MauveHTOB ¢ MeHMHTHoMamu [5—8]. B MmupoBoii nutepa-
Type aKTUBHO 00CyxXmaioT jJydeByto tepanuio (JIT) He-
OOJIBIIIMX MEHUHTUOM WJIM COYETaHME OTKPBITON XUPYp-
TUH C PagUOXUPYPTHUEH I OONyIeHMST HEeyTaJIeHHOTO
octaTka omyxonu [4, 9, 10]. Psix aBTOpoB cOOOIIIACT O THC-
TOJIOTMIECKOM TIEPEPOXKICHUN MEHUHTUOM Y MOJIOIBIX
MMAlIMeHTOB U Iepexone mx B Ooyiee BeIcoKWit Grade,
YTO IPUBOIUT K YXYAIICHUIO IIPOTHO3a Y TAKMX OOJTBHBIX
[9]. JTokanm3aiiss MGHITHTHIOM BOJIM3H paaIdalliOHHO-IyB-
CTBUTENBHBIX CTPYKTYp I'M 3aTpynHsieT npumeHeHue JIT,
a CUcTeMHas U JIOKaJbHasI TOKCMYHOCTH Impu JIT nmmeror
Mo60YHBIC 3(P(DEKTHI, B YACTHOCTH YXYAIICHE KOTHUTHB-
HBIX QYHKUMI TanueHToB [4, 11-13].

JleyeHre MEHUHTHIOM OCJIOXXHSIETCSI TIPY MHBA3UM OIIy-
X0 B cuHycbl 'M. B aToM ciyuae 151 ToTaabHOro yaaie-
HUST OIyXOJIM HEOOXOIMMO BBIMOJHUTH PEKOHCTPYKIIMIO
CHHYca JJISI COXpaHEeHUs aeKBaTHOTO BEHO3HOIO OTTOKA
OT MO3roBO# TKaHu [3]. B maHHOI cuTyamy HeOOXOIUMO
COXpaHSATD OaJIaHC MEXKIY paTUKaIBHBIM YIaJIeHIEM OITyXO0-
JIA Y1 BOBMOXKHBIMU OCJIOXKHEHUSMMU [ 14]. BeHo3Has cuctema
I'M, B oTimune OT apTepuajbHON, KpaiiHe BapuabeiabHa
1 001agaeT 60IbIIMMHA aaaNTalMOHHBIMA BO3MOXHOCTSIMUA
3a CUeT KOJIaTepaIn3alii KPOBOTOKA, OMHAKO IIPH TTopa-
JKEHMH KPYITHBIX CUHYCOB MOXET BO3HUKHYTh HEOOXOIH-
MOCTb JIOTTOJTHATB XUPYPTUIECKOe BMEIIATEIECTBO PEBACKY-
Jisipusupylolieit onepauueit [15—17].

MATEPHAJIBI 1 METO/IbI

He craBs nmpen co6o0ii 3amady co3maHus CUCTEMaTIIE-
CKOTo 0030pa, aBTOPHI, OMHAKO, PYKOBOICTBOBAINCH HE-
KOTOPBIMH KPUTEPUSIMH 0TOOpa cTaTeit. Tak, TOMCKOBEIE
3aIIpOCHl BBOOWINCH B 3 0a3bI maHHBIX (PubMed, Scopus
u Cochrane) 1 coOCTOSITN M3 KJIFOUYEBBIX CJIOB meningioma,
parasagittal meningioma, torcular meningioma, dural sinuses,
venous revascularization, sinus bypass, bypass grafting c nc-
MTOJIb30BAaHUEM Pa3TUIHBIX JIOTUIECKUX CBI30K. ABTOPBI
CTapajIiCh IIPOBECTH 0030p JIUTEPATYPhI IIPEUMYIIECTBEH-
Ho 3a mociaenaue 15 et (2005—2020 rT.), omHAKO IIpH He-
00XOIUMOCTH TOITOTHEHUSI KAPTUHBI JaHHOK HO30JIOTHH
HCTIOJIB30BAJINCH O0JIee paHHUE CTaThH.

KIIMHHUYECKAS AHATOMUA

Bepxamii carurtanbabii cunyc (BCC) sapnsteTcst omHIM
13 KPYMHENIINX BeHO3HBIX KoyiekTopoB I'M. OH cobupa-
€T BEeHO3HYIO KPOBb ITPAKTUUYECKH CO BCE KOHBEKCUTAb-
HOI TTOBepXHOCTH ['M, coemMHSISICh TOCPEACTBOM aHACTO-
MOTHYECKHNX BEH C IOBEPXHOCTHOM CHJIBBHEBOM BEHOM
(ITCB) u 1I0TIepeYHBIM CUHYCOM, M BHamaeT B CUHYCHBII
cTok [18, 19]. [NomepeyHblit 1 CUTMOBHIHBINA CUHYCHI SIB-
JITFOTCS KOHEYHBIMU KOJUTEKTOPaMM BCeil BEHO3HOM KPOBH,
oTtekaromieii or 'M, u mpomoirKkaloTcss BO BHYTPEHHIOIO
sipeMHYyI0 BeHy (puc. 1). I1py nx rmopakeHnu Bceraa BCTaeT
BOIIPOC O peBacKymsIpusanuu. IlepecedyeHne Takmx KpyI-
HBIX BEHO3HBIX CTPYKTYP 0€3 X peKOHCTPYKIIUH HEN30eK-
HO BeJIeT K UIIIEMIYECKOMY ITOBPEXICHUIO BEIIECTBA MO3-
ra TIpA OTCYTCTBUM aJIbTEPHATUBHBIX ITyTEil IJIsI OTTOKA
BE€HO3HOM KPOBU.

TeopeTraeckn MEHMHTOMBI MOTYT IIPOPACTaTh B pa3-
JINYHBIE BeHO3HBIe KoJieKTopsl ' M. A. Debernardi v coaBr.
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Puc. 1. Benosnas cucmema 201061020 mosea

Fig. 1. Venous system of the brain

OITicaHa MHBA3MS MOMEePEIYHOTO, CHTMOBHIHOTO U TIPSIMO-
ro cuHycoB [20]. B aTux ciydassx Takke IpUMEHSUTHCH pa3-
HOT'O POIa IIYHTUPYIOIIKE OItepalyy. Tak, TIpH IMopaskeHUN
TIOITEPEYHOTO0 CHHYCA HAKJIAABIBAJICS IIYHT MEXIY 3amHei
tperbio BCC 1 HapyxxHOI sspeMHOM BeHoii [ 16, 21, 22].

Yame Bcero MeHuHrnoMsl mopaxatot BCC [3, 21, 23].
B uccnenosanuu Sekhar N.L. 1 coaBT. OH ObUT BOBJIEYEH
B marojiornueckuii mpouecc B 80 % nHaGmomeHuit [3].
B pa6ore M. Sindou u J. Alvernia y 92 6oapHbIX 13 100 6BIT
nopaxeH nMeHHo BCC [21]. DyHKUIMOHANILHO M aHATO-
MMYECKH OH JEJIUTCS Ha 3 Y4acTH, 9TO U OOYCIIaBIMBacT
Ha JAHHBII MOMEHT XUPYPTUUECKYIO TaKTUKY [24]. Cun-
TaeTcs, 9YTO TepeIHelt TPEThIO CMHYCA MOXXHO XepTBOBAaTh
IIPY PE3EKIINU OITyXOJIei, XOTSI HEKOTOPBIC aBTOPHI TTOTY-
YaJIu OCJIOXKHEHMUS TaXKe IIPH IepeBsI3Ke TIepeaHe TpeTn
BCC [3, 15, 24—26]. ITpu nccinenoBaHMM MOCTUKOBBIX BEH,
otxomsiux oT BCC, He ObUTO YCTaHOBJIEHO CTATHCTHYC-
CKOI pa3HMIIBI B MX TUaMETpe Ha BCEM €ro MPOTSKEHUN
[27]. JaHHBIHA (paKT MOXHO CBSI3aTh CO CTETIEHBIO pa3BU-
THS TIyTel KOJIJIaTePaJIbHOTO KPOBOTOKA Y 3TUX OOJIBbHBIX.
OCHOBHBIMH BapHaHTaMM SBJISTIOTCS OTTOK 4epe3 ITICB
B c(peHOITapueTaIbHBIN ¥ KABEpHO3HBIN CHHYCHI, aJIETEP-
HaTUBHBIN ITyTh TTpoxonuT Yepe3 [1CB, nanee uyepes BeHY
JIa66e m monepeunsrit cuHyc [21]. ¥ L.N. Sekhar 1 coaBT.
MIPEeVMYIIIeCTBEHHBIM TUTIOM JIPEHMPOBAHMUS Ha3BaH Iep-
BBIH, TONBKO Y 1 ManiMeHTa ObUIY 3a[1eiiCTBOBAHbI 00a ITyTU
[28]. T. Yin u coaBT. BBIIEISIOT 4 THIIA KOJUIaTepaTU3aluy
KPOBOTOKA TTpH cTeHO3¢e 1 okkiro3un BCC (puc. 2):

* I i — pyHKIIMOHATIEHOM KOJUTATePaIbio CTAHOBUTCS
runepriasupoBanHasg [TCB.
« II Tum TTogpasymeBaeT HaJIMUKMe KOPKOBBIX BEH, COE-
TUHSTIOIINX CUHYC IO CTEHO3a M ITOCjIe HETO, KOTOPhIe
CITyXaT €CTeCTBEHHBIM OOXOIHBIM IIIYHTOM.

a 0
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Puc. 2. Bapuanmol wiynmuposanus 6epxnezo cacummanbHoeo CUHYCa NPu e2o
oKKA3UU: a — npamoii ommok no BCC; 6 — ommok no eunepmpoguposan-
HoiM Kopmukanvhbim éenam BCC — BCC; 6 — ommok no cucmeme HCC;
2 — ommok no cucmeme HCC u npsamoii cunyc

BCC — gepxnuii caeummanwuwiii curyc; I1C — npamoii cunyc; HCC — nuic-
HUIl cA2UmMmanvHblii CUHYC.

Fig. 2. Four types of parafalcine venous collaterals: a — type A, with cerebral
medial cortical vein displacement or hyperplasia; 6 — type B, collaterals
connect the 2 end’s of the occluded segment of the SSS; 6 — type C, collaterals
connect the occluded segment of the SSS with the deep cerebral venous system;
e — type D, recanalization or secondary formation of a falcine sinus in
meningiomas with complete occlusion of the SSS

SSS — superior sagittal sinus; 1SS — inferior sagittal sinus.

* ITpu I1I Tune nabmonaetcs coennuenne BCC ¢ cuc-
TEeMOM TJIyOOKUX BEH IO U ITOCJIe CTEHO3a, YTO obec-
IMeYnBaeT KOMIICHCAIIAIO OTTOKA.

* O IV Turie roBopsIT, KOTIa UMEIOT MECTO peKaHAIN3a-
M WIK BTOPUYHOE 00pa3oBaHME CHMHYyca (pajabKca
npu ToHo# okkmo3un BCC.

ABTOpBHI yICISIOT 0cO00e BHUMaHNE BU3YyaIn3allid
¥ COXpaHEeHMIO BeH (haibKca, KOTOPHIE MOTYT UTPaTh OOJThb-
IIIYIO POJTb B KOMIIEHCAIIMH OTTOKA KPOBH [29].

I[TpyHMass Bo BHUMaHWUE MEIJICHHBIII pOCT MEHUH-
ruoM, ocobeHHo KoHBekcuTaiabHbix (0,1-0,3 cMm?/Ton),
MOXHO 3aKJTIOUNTh, YTO Y BEHO3HOM CUCTEMBI €CTh BpeMSI
TS TiepecTpoiiku KpoBoToka [3, 30, 31]. B To Xe Bpems
TIpH YIaJICHUH OITyXOJI!, BBI3BIBAIOIIIEH KpaeBYIO WM Cy0-
TOTAJIbHYIO OKKJTIO3MH CUHYCA, MOXET BOSHUKHYTD Pe3KUIA
neUIIUT BEHO3HOTO OTTOKAa. JlaHHOe SIBIIEHME, a TaKXkKe
psn apyrux GaKTOpOB IIPU XUPYPTUH MEHIHTTIOM BOJTA3U
cuHycoB I'M MoryT ObITh TPAaBMUPYIOILVMMU U IPUBOJUTH
K BeHo3HOMY MHcynbry [32, 33]. LIyHT cmocobeH cCKoM-
TIEHCUPOBATh Nephy3MOHHBIC HAPYIIICHNST, BOSHUKAIOIIIC
MpY OoTNepaTUBHOM BMelaTeabcTBe. [Ipyu 3TOM, Ha Hamr
B3IJISIIT, OTCPOYECHHBIN TPOMOO3 IITyHTA HE BCETIA IIPUBOIUT
K Pa3BUTHIO HEBPOJIOTMUECKOTO Ne(HUITNTA, YTO, BO3MOXKHO,
TOBOPUT O KOMIICHCALINHU TIEPBUIHOM, OCTPO BO3HUKIICH
BEHO3HOI MIIIEeMUY ¥ HOBOM IepecTpOiike BEHO3HOTO KPO-
BOTOKA, MPY 3TOM IIIYHT OKa3bIBaeTCsA (PyHKIIMOHATHLHO



HE3HAYUM IJId IMoAACpKaHUA JOCTATOYHOI'O BEHO3HOIO
OTTOKA B OTAAJICHHOM ITOCJICOIICPALIMOHHOM IIEPUOIC.

CTEIIEHDb ITOPAJKEHMA CMHYCOB
OITYXOJIBIO: KTACCUOHMKALINH,
CTPATUDUKALIVA PUCKOB

CyliecTByeT HECKOJIBKO KIacCU(pUKAIIMi MHBA3UU
OITyXOJIA HEIIOCPEACTBEHHO B CMHYC, YTO O0YC/IaBIMBaeT
XUPYPTUUECKYIO TAKTHUKY.

IepByto knaccudukaumio mopaxennss BCC npemio-
xwm J. Bonnal u J. Brotchi [34]. OHa netuT MEHMHTMOMBI
cpenneit Tpett BCC Ha 8 TMITOB B 3aBUCMMOCTHU OT BOBJIE-
YEHHOCTHU CUHYCA B OITyXOJIb.

ITpu I cTerteHN OITyX0JIb IMIPOCTO MPUJICKUT K CHHYCY
WJIN €TO JJaKyHaM, HO He MHBa3upyer ero, 11 crereHs mom-
pasyMeBaeT MHBA3UIO OIMYXOJH B KPHIIITY WJIN OOKOBYIO
CTEHKY CHHYCa, TIpA 3TOM HapyKHas IUIACTUHKA CTCHKU
cuHyca BoBJieueHa B orryxosb. [1pu 111 cterienu mopaxkeHsl
MmapacuHyc ¥ KapMmaH cuHyca. [1pu IV crereHn 1morHOCThIO
TmopakeHa O0KOBasI MJIN BEPXHSIS CTCHKA; V CTeTIeHb BKITIO-
YaeT BOBJICUCHHE OOKOBOII M BepXHeil CTEHOK CHHYca.
IIpu VI crenieHM IOIMOJHUTEIBLHO 3aKPBIBACTCS TIPUTOK
KOHTpajiaTepaJibHO posnaHmoBoii BeHbl. VII cremeHb
MoApa3yMeBaeT BOBJICUCHNE BCeX 3 CTEHOK, IIPH 3TOM OITy-
XOJIb PAcIOIOKeHa TOJBKO C OTHOI CTOPOHBI, TOTIA
kak npu VIII creneHu BoBjieueHbI BCE CTEHKU 1 OMYXOJb
pacrojioXeHa o obe CTOpOHBI OT CMHYca [34].

OcHOBOI1 aHTHOTrpadNIeCKOi KTacCU(UKALINU SIBIISI-
eTCsI XapaKTepUCTHKa PEeIyKIIMA KPOBOTOKA B CHHYCE:
it 1-14 rpyrnbl — KpaeBast okkJo3ust (<50 %), st 2-ii —
cyororanbHas (>50—99 %), st 3-it — ToTabHast OKKITIO-
3ust cuHyca (100 %) (taba. 1) [3].

Tabmua 1. Aneuoepaguueckas kaaccugpukayus

Table 1. Angiographic classification

T o — XapakTepucTHKA PeIyKIMA KPOBOTOKA

B cuHyce, %
KpaeBas
Partial <50
Cy6ToTanbHas
Subtotal >50-99
ToranbHast
Total 100

HpyruM mejaeHneM JaHHOM MaTOJIOTHH SIBJISIETCS XM-
pyprudeckas kjnaccudukanus M. Sindou, BeIIeTUBIIETO
6 cTeneHel (TUIIOB) MPOPACTaHMUS OIYXOJIbIO CUHYCa, LIe
I creneHb — 3TO OTCYTCTBME MHBA3UU B CUHYC, a VI — mo-
paxeHre MEHMHTOMOI BCEX €r0 CTEHOK (pHc. 3).

J10BOJIEHO CJIOKHO KJIaCCH(DUIINPOBATh OJIM3KUE CTe-
TIEHU C IIOMOIIBIO0 MATHUTHO-PE30HAHCHOI TOMOTpadnn,
YTO BIIOCJICACTBUU MPUBOINT K OMPEICICHUIO CTCIICHU
WHBA3WM OIMYXOJbI0 CMHYCca MHTpaonepaloHHo [7—10].
Juddepenumposanue V u VI creneHeit MOXeT ObITh KPH-
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Puc. 3. Knaccugukayus nopaicenuii epxnezo cazummanbHo2o CUHyca
no M. Sindou: a — npunezanue onyxoau Kk cmerke cunyca, 6 — UHeasus napa-
cunyca; 6 — uneasus 1 cmenku; ¢ — uneasus 2 cmeHoK,; 0 — NOAHAS OKKAIO3US]
cunyca; e — uneasus 3 cmeHox

BCC — 6epxnuii caeummansHbwiii CUHyc.
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Fig. 3. Classification of meningiomas according to the degree of dural venous
sinus involvement: a — meningioma attached to outer surface of the sinus
wall; 6 — lateral recess invaded; ¢ — one lateral wall invaded; ¢ — one entire
lateral wall and the roof of the sinus both invaded; 0 — sinus totally occluded,
one wall being free; e — sinus totally occluded

SSS — superior sagittal sinus.

TUYECKU BAXHBIM JJIs1 OIIpeaeIeHIsI HEOOXOAMMOCTH 00-
XOIHOTO ITyHTa (Tabm. 2).

HesicHbIM 1 HeyYTeHHBIM (haKTOPOM B JaHHOM KJ1ac-
cudUKALUKY OCTAETCSI BOIPOC 00 OIMYXOJIM, HEIIOCPEACT-
BEHHO He IMOpaXalolliell CUHYC, HO BbI3bIBAIOLIECH B HEM
MPUCTEHOYHBIA TPOMOO3 MOCPEACTBOM MEXaHUYECKOTO
JABJIEHUSI U €r0 peTPaKLIUU.

[TOKA3AHUA K BEHO3HOM

PEBACKVJIAPU3ALINN

OCHOBHBIMU ITPOOJIEeMaMU SBJISIOTCS OIIpee/icHUe
TMOKa3aHUI K BEHO3HOM peBaCKYJISIPU3AIlN 1 BHIOOP Me-
TOMa PEKOHCTPYKIINM crHyca. OMHUM U3 TIEPBBIX TaHHOM
npobiematukoii 3aHsiucsa C.B. MoxkaeB, packphiB ee
B CBOEH AuccepTalMyd M HECKOJBKMX CTaThsx [35, 36].
BonpmmHCTBO aBTOPOB CXOASITCS BO MHEHHUH, YTO HEOO-
XOIHMMO BBITIOJIHSTH TIPEUMYIIIECTBEHHO PEKOHCTPYKTHUB-
HBbIe BMelarenbeTna [3, 21, 23, 28].

HWHTpaBeHO3HBIN POCT MEHMHTUOM OTJIMYACTCS OT
3KCTPaBEHO3HOTO — 3,2 MM/TOn ¥ 1,2 MM,/TOI COOTBETCTBEH-
Ho [37]. J.S. Ehresman 1 coaBT. OTpakaloT B CBOEM HCCIIe-
JMIOBaHUH JIMIITH TPEHI, OMHAKO CTAaTUCTUICCKU 3HAUMMOM

2'2023

0630p nuTepatypsl | Literature review

133



2’2023

0630p nuTepaTtypsl | Literature review

134

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

Tabmuua 2. Kraccuguxayus nopaxcenus epxneeo cazummanbHo20 CUHyca
onyxoavto ho M. Sindou

Table 2. Classification of meningiomas according to the degree of dural
venous sinus involvement by M. Sindou

CreneHb CreneHb MOpazkeHUs1 CTEHKH CHHYCA
I OnyxoJb MPUJIEXUT K CTEHKE CUHYCa
Meningioma attached to outer surface of the sinus wall
1 HMuBa3usg mapacunyca BCC

Lateral recess invaded

BosneueHna ogHa crenka BCC

11 One lateral wall invaded
BosnieueHbl 60koBasi U BepxHsisi cteHku BCC
v One entire lateral wall and the roof of the sinus both

invaded

IMomHas okkmosust BCC, koHTpaiatepaibHast
A\ CTE€HKa HE€ BOBJICYECHA
Sinus totally occluded, one wall being free of tumor

IMomHas okkmosnust BCC, Bce CTEHKM CUHYCA
VI BOBJICUEHBI
Sinus totally occluded

Ilpumenanue. BCC — gepxnuii cacummanwuwlii CUHyc.
Note. SSS — superior sagittal sinus.

Pa3sHUILIBI HAM HANTH He YIaIoch. BaxKHBIM SIBJISIETCS TO, UTO
He OBLIO YCTAHOBJICHO YCKOPEHUS POCTa MHTPABEHO3HOM
yactu orryxoju mpu JIT (Kak mpen-, Tak 1 ITOCTOIepaIii-
onnoit) [37]. ITocie mpemornepallnOHHON 3MOOIU3aLINT
OITYXOJI OTMEUEH €€ MPOTPeCCUBHBII POCT BHYTPH CUHYCA.
Ipouenype ObUIM MOABEPrHYTHI 6 MALIMEHTOB, U JAHHbINA
¢daxT ObLT cTaTCTIYEeCKU 3HAUNMBIM (p = 0,008) [37].
BosbIIMHCTBO MCClleoBaTeiei, cpaBHUBAsT BApUAHTEI
JIeYeHUSI TTapacaruTTAIbHBIX OITyX0JIeH, BBIACIISIOT «arpec-
CHUBHBII» U «HEearpecCUBHBIN» rToaxonbl. s «arpeccus-
HOTO» TMOIXOAa XapaKTePHO CTPEeMJICHHE K MAKCUMAJIbHO
LUTOPEAYKTUBHOMY BMEIIATEILCTBY C MHBA3UEH B CHHYC
1 €T0 PEKOHCTPYKIMEH ITpH HEOOXOIMMOCTH. B 3TOM Coty-
Yae pUCK BO3HMKHOBEHUS ITOCICOTIEPAIMIOHHOTO HEBPO-
JIOTMYECKOTO Ie(UIIMTa HAMHOTO BBIIIIE, OMHAKO B ClTydac
YCMEITHOM OMepaluy PUCK PeLMIMBA y MAllMeHTa MUHU-
MajieH. CTOpOHHUKH «HearpeCCUBHOW» METOMUKM yIalIsi-
0T OIIYXOJIb C MUHUMAJIbHBIM PUCKOM PaHHUX ITOCIECOTIe-
PalIMOHHBIX OCIOXHEHMI, COXpaHsIA ee 9acTh [38].
WUccnenosanmne N. Mohammed u coaBT. ToKa3aio OT-
CYTCTBHE CTAaTUCTHMYECKM 3HAYMMOI pa3sHMIIBI B MCXOIaX
MPU «arPEeCCUBHOM» U «HearpecCUBHOM» TakThKax [14].
OmgHako caMM aBTOPHI MTOAYEPKUBAIOT, YTO KOJIMIECTBO
OCJIOXXHEHWI B CJIydae MCIIOJIb30BaHUS «arpecCUBHOM»
METOIVKI SMIIMPUIECKH JOJDKHO OBITH BhITIe. MccmemoBa-
HUe OBLIO TIPOBEAEHO Ha 84 malMeHTax, y 59 u3 KOTophIX
He OBLIO BBHIIIOJIHEHO BMEIIATEIFCTBO HA MHTPABEHO3HOM
YaCTH OITYXOJIH, ¥ 14 OBLIO BBIITOJTHEHO JEKOHCTPYKTUBHOE
BMENIATENIBCTBO C TTOTHOM pe3ekiueit ormyxoia. OCHOBHOI
LIEJIBIO SIBJISICTCSI HE TOJIBKO TTPOUICHME XXM3HY TTAlIMEeHTOB,
HO U YJIy4IlIcHWE e¢ KadeCTBa, IIO3TOMY HeOIlpaBIaHHBIN

PHMCK OCJIOXKHEHHI CKIIOHSIET B CTOPOHY MEHEE «arpeCcCHB-
HOTO» TToIX0a K onepaunu [14]. ABTOpBI ITOAYEPKUBAIOT,
YTO peHUANBUPYIONINE MEHUHTOMEBI XOPOIIIO TTOITAI0OTCS
kontposo JIT [13, 39]. MeTaaHaTUTHYIECKOE MCCIIEIOBA-
Hue, npoBeaeHHoe E. Giordan m coaBT., MOKAa3bIBAET,
YTO MPH PATUKAILHOM yIAJICHUHN OIYXOJIN BEPOSITHOCTD
pelLuarBa cocTaBisier rmopsiaka 1 %, Torma Kak rnpu cy6-
ToTaslbHOM yaajieHuu — 18 % [38]. Hecmotpst Ha 370,
aBTOPHI UCCJICIOBAHMI IIPUIIIA K MHEHHIO, UYTO «Hearpec-
CHBHAs» TaKTHKA OTHOCUTEIHHO TAHHBIX MAITUCHTOB SIBJISI-
€TCS TIPEATIOYTUTEIBHON B CBSI3M C OOJIBIINM KOJIMIECT-
BOM OCJIOKHEHMIA B IPYIIIIE «arpecCUBHOM» Tepanuu [40].
YacToTra mpuMeHEeHNsI BEHO3HOTO IIYHTUPOBAHUS B MC-
cJIeMOBaHUSIX ObIa MUHMMAJIPHA, B OCHOBHOM PeYb IILJIa
0 IUIaCTUKE CUHYCA IOC/e YAAJIEHU UHTPABEHO3HO! Ya-
CTH OIYXOJIU WJIX O TIPOCTOM €T0 TiepecedeHU  (IIpH ycTa-
HOBJICHUHM €TO TpeAoTepalliOHHON OKKIIo3um) [38, 41].
B HEKOTOPBIX ClTydasiX BRITIOJIHSIIA OTIEPAIlH 10 CTCHTH-
POBaHUIO CHHYCA IIPU €TI0 TMTOPaXKeHUM U CIABIICHUHN OITy-
xoublo [42]. Hu ogHO Takoe HabmoaeHe He BOLIJIO B Me-
TaaHAJIUTAYECKYIO paboTy.

CyIIecTBYIOT CTOPOHHHMKHN U 00JIee «arpeCCUBHOTO»
Moaxona K yOaJeHWIO MapacarTUTAIbHBIX MEHUHTHOM.
H. Steiger 1 coaBT. OITMCHIBAIOT PEBACKYIISIPU3AIINIO CUHY-
ca ¢ UCITOJIb30BaHNEM BEHO3HOTIO IITYHTA, IIPY 3TOM ObLlIa
BBITIOJTHEHA €III¢ PeIIaHTAIINSI TIOBEPXHOCTHOM CpemHei
MO3ToBOI BeHbI [43]. B cepuu cityyaeB JieueHNS MEHHTHOM,
nHBasupyronmx cuayckl, M. Sindou n P. Hallacq Taxke yrro-
MUWHAIOT yCHENIHbIe CiIydan myHTtuposBanus [16]. Tia-
TeJIbHOE TIpeAOTePallMOHHOE TNIAHNPOBAHNE U TIPABUIIb-
HBII BBIOOP MOKAa3aHWUI K BMEIIATEILCTBY IO3BOJISIOT
IOOMBATHCSI XOPOIINX PE3YJIETAaTOB M TOTAJIBHOTO ymajie-
HUS orryxonu [44, 45].

Hcxons n3 kraccuuKaiii ¥ pa3InIHbIX KITMHIYE-
CKMX CUTYallii, IPEITOXKEHBI 2 METOIVUKH PEBACKYJISPH-
3alMU TIpY YIAJICHUH MapacaruTTaJbHBIX MCHUHTHOM —
IUTacThKa medeKTa HeIOCPEeACTBEHHO B CHHYCE MU €ro
IIYHTUPOBaHUE IOCPEACTBOM HAJIOXKECHUST BEHO-BEHO3HO-
ro aHacToMo3a. Bo MHOTMX paboTtax pacrpenejcHHbIC 13-
HaYaJIbHO TT0 HEHPOBU3YaIN3allMOHHBIM TAHHBIM B TPYTI-
My IIYHTUPOBAHUS MALIMEHTHI OBLIM IIPOOIICPUPOBAHBI
C TJIACTUKOW CHHYCa, a MHOTA 1 BOBCE TTOIBEPIJINCH JIe-
KOHCTPYKTUBHOM ortepanun [16].

JOBOJIBHO CIOKHBIM IIPEICTABIISICTCS pa3rpaHUICHUE
Vu VI creneneii o Sindou, Torma Kak KIMHUYECKNA MEX-
Iy HUIMH CYIIeCTBYeT OosbIas pazHuma. [Ipm V creneHu
KPOBOTOK B CHHYCE peAyLIMPOBaH, HO UMEETCSI, a 3HAUWT,
TIpY OIITMOKE B TAKTHKE PEBACKYJIIPU3ALINHI XUPYPIH, CKO-
pee Bcero, IMOJIydaT HEeYIOBJICTBOPUTEIbHBIN PEe3yJIBTaT.
ITpu VI crenenu cuHyc HETTPOXOAUM M M3MEHEHUSI BCIIEI-
CTBHE €T0 TpoM0Oo3a yXKe IMPOM3OILIN, COOTBETCTBEHHO,
BO3MOXKHA MPOCTasT Pe3eKIIMsI OIyXOJIM C BOBJICYCHHBIMU
B Hee cTpyKTypamu [46]. TIpencrasieHHbIe 2 CUTYaLN Cy-
IIECTBEHHO PA3IMIAIOTCS MEXITy COOOI, OMHAKO MpeIoITe-
PAIIMOHHO 3TO BEISICHUTH JOBOJIBHO TPYIHO. DTO YKa3bIBaeT
Ha HEeIOCTATOUYHYIO YYBCTBUTEIBHOCTb M CIIEIU(PUIHOCTD



IIpeIoTepallMOHHBIX MCCICIOBaHNN (MAarHUTHO-PE30-
HaHCHO# aHTHOTrpaduu, liepedparIbHO aHTHOTpah)
IIJIST BBIOOpA XMPYPTAYECKO TAKTUKH, a TAKKe Ha HEO0O0-
XOIVMOCTB IIPUHSITUS MHTPAOTICPAIIMOHHBIX PEIICHMUIA.

HccrnemoBaHuii, CpaBHUBAIOIINX IJIACTUKY CHHYCA
1 €TO ITYHTUPOBaHME, He cyliecTBYeT. O0BeM BMeIIaTe Ib-
CTBa YacTO OUKTYETCS CTETICHBIO BOBJICYCHHOCTH CHHYCA
B ITATOJIOTUIECKUI IIPOIIECC, a 3HAYUT, Ha ITYHTUPYIOIINE
orepaluy NornaaalT 3aBeJOMO 0oJiee TSXKeble MaleH-
Thl, YTO JAEJAET HEKOPPEKTHBIM MPSIMOE CPABHEHUE METO-
muK. Kpome Toro, CTOUT yIUTHIBATh, UTO IIPH arpEeCCUBHOM
Pe3eKIIMY MEHIHTHUOMBI C VI CTeTIeHbIO OKKITIO3UI MOKHO
TPaBMUPOBATh IIOBEPXHOCTHBIC BEHBI, KOTOPHIC B CIIydae
okkio3n BCC 6epyT Ha cebs OOJIBIINIT OTTOK U CTaHO-
BATCA (DYHKIIMOHAIBHO 3HAYNMBIMU, U YK€ OHU SIBJISTIOT-
¢Sl TUMUTHPYIOIIUM (PaKTOPOM B XUPYPTUH JAHHBIX OITy-
xouteit [47].

IlepBbIM U pelIAOIIAM TTPE- U UHTPAOTIEPALMOHHBIM
MOMEHTOM SIBJISIETCSI OIIpeAe/ICHe HAIMIMS WA OTCYT-
CTBUSI KPOBOTOKA B cHYCe. OMHUM U3 PEeIICHUIT BUTUTCST
MMpUMEHEHNE WHTPAOIIEPAlIMOHHON BeHOTpahuu C MC-
IMOJIb30BaHNEM MHIOIIMAHMHA 3¢JICHOTO. Y aBTOPOB, MC-
[M0JIb30BABLINX JaHHYIO METOOUKY, B 16 % ciy4aeB Ha-
omonancs mpoxoaumsiii BCC, 9To mpuBero K n”3MEHEHUTIO
TaKTUKW BMeIIaTeabcTBa [48, 49]. Jpyroii METOIMKOIA,
OITpeIeIIoNIeiA BO3MOXKHOCTD ITOXEePTBOBATh IPECHUPYIO-
11Ie¥1 BEHOM, ObLIIO €€ BpeMEHHOE TepexkaTue ¢ Mocaeaylo-
MM HCTIOJIb30BaHNEM BeHOrpadny MHIOIIMAHUHOM 3¢-
JIeHBIM. B ci1ydae ee 3aImomHeHHS U3 APYroro 6acceifHa 3To
ITO3BOJISIET ONPEISIUTh HATNINE aJIBTePHATUBHOTO ITyTH
OTTOKa y UCCJIEAYeMOIi BEHbI, a 3HAYUT, TEOPETUUYECKYIO
BO3MOXHOCTH €10 moxkepTBoBaTh [50]. HescHoit ocTaeTcsd
TaKKe BO3MOXKHOCTh MCITOJIb30BaHMSA KOHTAKTHOM JOTI-
ieporpaduu s OIpenesicHUs HaJIWIUs KpOBOTOKa
B CHTHYCE C IICJIbIO IPWHSATHS PEIICHUST O TAKTUKE IITyHTH-
poBaHus. Ee MOXHO ObLIIO OBl TPUMEHSITH U IIPU PELLICHUN
OTHOCHTEJIBHO KOPTHKAIBHBIX BEH, TaK KaK ITpU N3MEHE-
HUM HampaBjeHUsS KPOBOTOKA M COXpaHHON JTMHEWHOMU
CKOPOCTH MOKHO OBIJIO OBI CKa3aTh O HAJIMYWNU aJTbTepHa-
TUBHOTO ITyTH OTTOKA.

E. Houdart u coaBT. UCITOIb30BaIN OAJITIOHHBIN TECT
IIJIST OTIpeAe/ICHUSI BO3MOXKHOCTH PE3eKIINHU IPSIMOTO CH-
Hyca IIpYA eT0 WHBa3UM MeHUHTHOMOM. [1pu pa3myBanuu
OaJUToHa y MallMeHTa MPaKTUIeCKN Cpa3y BOZHUK HEBPO-
JIOTUIECKHIA Ie(OUIINT B BUIE TOJI0BHOI 60, ObI11ee BpeMst
mepexxaTst coctaBmiio 120 ¢, a BEeHO3HBIC KOJIaTepaIi He
OBITM BU3YATM3UPOBAHBI ITPY 3TOM MCCICIOBAHUH, B CBSI3U
C YeM TIPUHATO pPeIIeHNe O YaCTUYHOW Pe3eKINU TaHHOM
MEHMHIMOMBI C COXpaHEHMEM TIpsSIMOro cuHyca [51].

J7151 TpEeNTONIOXEHNS O PATUKAIBHOCTY BMEIIATENb-
CTBa B IOAABJISIOLIEM OOJIBITMHCTBE CJIy4yaeB UCIIOIb3YeT-
cs Kiraccu(UKaLMs pe3eKIM MEHUHTHOM 110 Simpson
(tabm. 3) [52].

B nocnenHme rogbl OTHOCUTEIBPHO TaHHOM Kilaccudu-
KAl BO3HUKAET MHOI'O BOIIPOCOB [53—56]. Bo-niepBbix,
aBTOPHI TOBOPSIT O CYOBEKTUBHOCTH OLICHKHW B CJIydae
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Taomua 3. Kraccugurayus paduxasvnocmu yoaneHus MEHUH2UOMbL
no Simpson

Table 3. Classification of the radicality of meningioma removal by Simpson

Crenenn O0bem pe3eKnun Omyxo0JIH

TlonHas pesexiys ormyxoiu ¢ ynaiseauem TMO

I U Ipujiexanein U3MEHEHHOU KOCTU
Macroscopically complete tumor resection with removal
of affected dura and underlying bone

TTonHas pe3ekiius omyxouu ¢ Koaryasinuein TMO
1T Macroscopically complete tumor resection with
coagulation of affected dura only

TMomnas pesexuust omyxonu 6e3 ynanennss TMO

m u npmnexgameﬁ KOCTH ‘ '
Macroscopically complete tumor resection without
removal of affected dura or underlying bone

v Cy6ToTanbHas pe3eKIns
Subtotal tumor resection

v Jexomripeccusi ¢ GMOTICUEN OTTYyXOJIN
Decompression with or without biopsy

ITlpumenanue. TMO — meepdas mo3eoeas 060404Ka.
Note. TMO — dura mater.

pe3eKmn (KoaryJIsiinis BOBJICYCHHOM TBepI0i MO3TOBOM
000JI0YKH, yAaJeHUE KOCTU C TIPU3HAKaMu TUIIEPOCTO3a),
BBITIOJTHsIEMOI Ha 1J1a3. JIJ1st TBepmoii MO3rOBOM 000I0UKH
1 KOCTH CIIPABEIINBO YTBEPXKICHNE O BOBMOXHOCTH pa3-
HOM CTEICHU KJIEeTOYHOW WHBA3WMU IPU OJMHAKOBOM
BHEIITHEM BHJIE, YTO JIeJIaeT CJIOXKHOM OIIEHKY BO3MOXHO-
CTH pEeIANBA U3 3TOT0 OCTAaTKa OIMyX0JIr. J10BOJIEHO YacToO
rpagamys 10 IITKaje IPOMCXOAUIa PETPOCIEKTUBHO,
Ha OCHOBaHWHY BO3HMKIIIECTO WJIA HET PELIMINBA, 9YTO B KOP-
He HapyIIaeT caM IIPUHIINI IIPeIoTIePalliOHHON OLIEHKH.
Kpome Toro, ¢ mosiBieHuEeM HMHTPAOIIepalliOHHON Mar-
HUTHO-PE30HAHCHO# ToMorpadum ecTh 00jiee TOUYHBIN
crnoco0 omnpenennuTh paaguKaabHOCTh pe3ekiuuu [55]. Me-
HUHTAOMBI Pa3IMIHBIX JIOKAJIN3ALMI IMEIOT Pa3HyIO BEpO-
SITHOCTh PEIIMANBA, M CaMbIii BRICOKMI PUCK — Y MEHUH-
oM bajibKca, OHM PEeUANBHUPYIOT B CpedHEM B 4 pasa
yame [57]. JanHast kinaccudukanus He MOAXOOUT IJIst
pELIMIMBOB MEHUHIMOM 1 HE YYUTHIBAET BO3MOXHOCTb
KOMOMHUPOBAHHOTO JICYCHUS C 00JTyIeHIEM OCTaTKa OITy-
xoiu. [Ipy mpuOMM3nTeIbHO OMMHAKOBOM BEPOSITHOCTU
peuuauBa nociae yaaiaeHus, corjacHo I u Il crenensm
PE3eKIMHU 10 Simpson, B IOCIeTHEM clTydae 3a(UKCHUPO-
BaHO MEHBIIIC MHTPAOIIePALIMOHHBIX M pAHHUX ITOCIEOTIe-
pPallMOHHBIX OCIOXHeHM [58]. JIumuTupyromnmm pakTo-
POM TaKWX MCCJCIOBAaHMI SBJISETCS, OOQHAKO, HE OYCHB
IUTUTETLHBIN TIepHO HAOIIOAeHUSI, KOTOPHII MOT OBI T10-
Ka3aThb pa3HUILYy MEXITy STUMU rpynmnamMu. TakuM oopa3om,
BBIBOIBI, KACAIOIIHNECS pATUKAIbHOCTH yIAJICHUS] MCHUH-
THIOM, B TOM YHCJIC 1 C TIOpaXXeHNEeM CUHYCa, OITMPAIOI-
ecsl Ha BTy IIKaJTy, SBISIOTCS CIIOPHBIMH, 1, OYEBUIHO,
HE BO BCEX CIIy4asx CIeayeT 1oOMBaTeCs | cTenieHu pesex-
uuu o Simpson [52, 55].
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TEXHUYECKME MOMEHTBI BEHO3HOI

PEBACKVJIAPU3ALININ

Beno3Has peBacKynsipu3anus SIBISICTCS TOBOJBHO
pEenKoit orrepalieil M B CBSI3U C 3TUM MMEeT MHOTO HEIIpo-
pPabOTaHHBIX TEXHUIECKUX ACIIEKTOB.

IIpoGnemoii siBsieTcst BepHBI BEIOOD rpadTa Ijisl BbI-
MOJIHEHYSI LIYHTUPYIOLIKUX onepauuii. Ha naHHbI MOMEHT
CYIIIECTBYIOT 3 BO3MOXKHOCTHU: apTepHUATbHBIIN VTN BEHO3-
HbII ayTorpadT M IpoTe3 13 roprekca [7, 9, 15]. [Ipsgambim
CpaBHEHMEM OTCPOYCHHO IMPOXOIUMOCTH apTePUATbHBIX
1 BEHO3HBIX IIIYHTOB 3aHUMAaJIUCh Uil M. Sindou u co-
aBT. B CBOEM IepBOI 9KCIepuMeHTaIbHOUM padboTe Ha Co-
6akax. Bo Bpems akcrieprMeHTa 25 JKUBOTHBIX OBUTH pa3-
IIeJICHBI Ha 2 TpynIbl. Bce oHM OBLTM TTPOOTIEPUPOBAHEI,
BBITIOJIHEHO ITyHTHpoBaHre BCC BEeHO3HBIMU U apTepH-
aJIbHBIMM TpaHCIUIAaHTaTaMM B 12 m 13 ciaydasx cOOTBET-
cTBeHHO. Ha MOMEHT OKOHYaHMST HAOIIOMEHUST 32 XKUBOT-
HbiMHU (B cpeaHeM 30 nHeit) paGotanu 54 % BEeHO3HBIX
aHacTOMO30B U 75 % aprepuaibHbiX. CTOUT OTMETUTD,
YTO BEHO3HBIC TPOMOO3HI 0BT pAHHUMU M, TI0 MHEHHIO
aBTOPOB, BBI3BAHBI TEXHUYECKUMU OIITMOKAMM. APTepH-
aJIbHBIE TPOMOO3bI OB OTCPOYESHHBIMH, I aBTOPHI CBSI-
3BIBAIOT UX IIPEXIE BCeTo ¢ (pUOPO3HBIMU N3MEHEHUSIMU
rpadra. OmMHAKO OHM OTOBAapUBAIOT, YTO B CBSI3U C TTOCIIE-
JIOBAaTEJIbHBIM BBHITIOJTHEHUEM 3KCIIEPUMEHTOB OITBIT XU-
pypra Ipy HaJIOXXeHUH apTepUaIbHBIX TpadTOB OBLT He-
CpaBHEHHO OOJIBIIIE, YTO MOTJIO CKa3aThCS HA pe3yJIbTaTax.
Kpome Toro, 1Mo gaHHBIM THMCTOJIOTHICCKUX MCCIIeI0Ba-
HUI, apTepralIbHbIe TPpadThI Yallle TOABeprajIich (hropo3-
HBIM U3MEHEHHUSM B CTEHKE M OTCPOYCHHOMY TPOMOO3Y.
AHTHArperaHThl M aHTUKOATYJISIHTHl B UCCJIEAOBAaHUM
He IPUMEHSUTICh. 10 MHEHIIO aBTOPOB, IITYHTHI C UCIIOIb-
30BaHMEM BEHHI SIBIITIOTCS JIYIIIIM BEIOOPOM TIPH JAHHBIX
onepanusx [25]. OmHako uccaemoBaHNE TOIBKO Ha HEOOITb-
IIO# TPYTITIE XKUBOTHBIX C HE OYSHbB ITUTETbHBIM TICPUOIOM
HaOJIIONEHYS CTABUT 10 COMHEHIE KOPPEKTHOCTD SKCTpa-
TIOJISIIMH TIOJTyYeHHBIX Pe3yIbTaTOB Ha XUPYPTHUIECKYIO
MMPaKTHUKY. B majbHEHIIIeM 3TOT BOIIPOC pacCMaTpUBAICS
JIVIIB B ONMCAHMSIX OTACIBHBIX citydaeB [13, 59].

Cyl1ecTBeHHBIM TEXHHYECKUM MOMEHTOM SIBJISIETCSI
BO3MOXXHOCTh HaJI0XXEHMSI MUKPOCOCYAMCTBIX aHACTOMO-
30B B OTCYTCTBMM KPOBOTECUCHMSI TP COXPAaHEHHOM KPO-
BOTOKe I10 cHUHYCY. OcTaeTcsa HESICHBIM, BO3MOXHO JIU
nepexxumaTh BCC 1 Kakoe BpeMst MO3T CITOCOOEH BBIIEP-
KMBaTh OTCYTCTBHE BEHO3HOTO OTTOKA, a TAKXKE YeM Heo0-
XOIMMO TIePEXUMATh CHYC, YTOOBI HE TTOBPEXXAATh BEHO3-
HYIO CTCHKY U CEeNTHI CMHYyca, Ta0bl HE IPOBOLIMPOBATH
OTCPOYCHHBIN TPOMOO3, KOTOPHI B CBA3U C JOCTATOYHO
HU3KWM JaBJICHUIEM KPOBU B CHHYCE SIBJISIETCSI CAMBIM Ya-
CTbIM OCJIOXHEHUEM JaHHOTO BUAa BMeIlIaTebeTB [60].

PasHbpIMu aBTOpaMm TpeaIoXeH PO METOIMK II0
OCTaHOBKE KPOBOTECUCHUS M3 CHHYCAa KaK MOCPEICTBOM
TaMIIOHUPOBAHUS MPOCBETa CHHYcCa II0CJIe BEHOTOMUU
IyOKOM M KPOBOOCTAHABIMBAIOIINMHI MaTepraJaMu, TaK
1 C HCTIOJIb30BaHWEM OAJZIOHHBIX IITYHTUPYIOLINX CUCTEM.

N.L. Sekhar B cBoeii mociegHeit paboTe 3asBIISIET O BO3-
MOXHOCTH MCITOJIb30BaHUSI KAPOTUIHOU IITYHTHPYIOIIEH
CHCTEMBI IIJI 3aMeIIeHUST OTTOKA IO CMHYCY Ha BpeMs
dopMupoBaHUs aHacTOMO30B [3]. YmobcTBO, 3 heKTUB-
HOCTh M OTHAJICHHBIC Pe3yJIbTaThl IIPH IPUMEHEHNN pa3-
JIMYHBIX METOAVK HE CPABHUBAJIMCH HA B OTHOM M3 MCCIIC-
IOBaHUM.

HpyruMu BoIipocaMu, HEAOCTAaTOYHO OCBEIICHHBIMU
B JINTEpAType, SIBISIOTCS (hopMa CUHYCOTOMMH U YTOJI aHa-
CTOMO3a. OTU MapaMeTpbl HEOOXOIUMO TPOSICHUTH IS
TIOJTy9eHUS afeKBaTHOI reMOTMHAMUKH B IIyHTe. M. Sin-
dou m CoaBT. BHINIOJHSIJIM CUHYCOTOMMIO TPEYTOJIbHOM
(hOpPMBI CO CTOPOHOI 2 MM 1 YIJIOM aHacToMo3a 45°, 4To
KaxXeTcs pa3yMHBIM, YIUTHIBAsl TOCTATOYHO HEOOJBIION
KPOBOTOK B crHyce [25]. OmHaKo 3TO eMMHCTBEHHOE YII0-
MWHaHHE 0 JaHHOM TeXHIYEeCKOM MOMEHTE B JIUTeparType,
YTO JIeJIaeT 3TOT BOIIPOC IO MEHbIIIEH Mepe HEAOCTATOYHO
N3y4eHHBIM.

Kpowme Toro, octaeTcst HESICHBIM BOITPOC MCITOJIH30Ba-
HUS aHTUATPETaHTHOM 1 aHTUKOATYJISTHTHOM TepaItiy TIpr
oIrepalrsIX Ha TlapacaruTTaTbHBIX MCHUHTHOMAX (KaK IIpH
CHHYCOTOMUH C TTOCJICAYIOIINM BEUTYIIMBAHUEM OITYXOJIH
W3 CHYCAa, TaK ¥ ¢ HAJIOXXEHWEM IIIyHTa). Psim aBTOpoB mc-
TIOJIB3YeT aCITUPYH Y HU3KHE 03Bl TelapruHa MHTpaoIIepa-
IIMOHHO, OJHAKO YETKUX ITOKa3aHWI 1 IIOHNMAaHMSI, KOTIa
3TO HEOOXOIMMO, Ha JaHHBI MOMEHT HeE CyllecTByeT [61].

He ommcana takke mHTpaollepallioOHHas IIpOBepKa
paboTartoliiero aHacromo3a. Kak rpu 11000M 1pyromM Ture
IIYHTUPYIOIIEH OIepaluii, BO3MOXHO BBITIOJTHEHHE TeCTa
AxmaHpga, BeHOrpaduu ¢ NCIIOIb30BaHNEM MHIOIIMaHTHA
3¢JICHOTO W KOHTAKTHOM momIuieporpaduu, omHaKO WC-
CIIeIOBaHMI HA 3TY TeMY He IIPOBOIMIIOCH.

HesicHbIMU 0CTarOTCST BO3MOXKHOCTD, HEOOXOIUMOCTh
M CITOCO0 peKaHaIM3aIy CUHYCA IMOCJIe €T0 TUTACTUKY VI
IIYHTAa B ciydae IIyHTUpoBaHUsl. EcTb coobiueHust oo
YCIIEITHOM TPOMOOJIM3KUCE B TAKMX CUTYaLUAX, OTHAKO
OHM €IUHWUYHBEI [62].

SAKJIFOYEHUE

Ha maHHBIT MOMEHT CYIIECTBYET DS HEPEIIEHHBIX
BOIIPOCOB, KaCAIOIIMXCS JIEYEHUS MMapacaruTTadIbHBIX
MeHHHTHOM. [1py HATMYNY HECKOJIBKHX TTOAXOI0B OO0ITb-
LIWHCTBO aBTOPOB IIPUAEPKUBAETCS XUPYPIUIECKOM TaK-
K. OIHAKO OHA caMa T10 ce6e BBI3BIBAET MHOTO BOIIPO-
COB M IIPOTUBOPEYNIA, HAUMHAS C TIOKA3aHUI 1 3aKaHIMBAsT
TOHKUMHU TEXHUYECKUMU MOMEHTAMU, KOTOPEIE TEM HE
MeHee MOTYT CYIIECTBEHHO TOBIUATH HA MCXOOBI B 3TOM
IpyIIIie TAIAEHTOB. B maabHEN X NCCIeq0BaHUSX ClIe-
JIyeT YTOYHUTD IT0KA3aHUsI ¥ ITPOTUBOMOKA3AHUS K JAHHOI
XUPYPIUU, a TaKXe MPOSICHUTH OMEPATUBHYIO TEXHUKY
BMeIIATeIbCTBA. [IpY 3TOM CTOUT UMETH B BULY, YTO TEX-
HMKa BEHO3HOM PeBaCKYJISIPU3AIIMM MOXET UCTIONb30BAThCS
IPY JIEYEHU N IPYTUX HEMPOXUPYPTMIECKUX ITATOJIOTHIA —
OCTpPOI TpaBMBI CUHYCOB, apTEPUOBEHO3HBIX (BUCTYII,
aHeBpu3M [63—66].
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BBeaeHue. COBpeMeHHbIM TEXHOJIOMMAM YAAN0Ch 060/TH KOCTHLI Gapbep C MOMOLLbIO YLTPA3BYKOBLIX BOJTH, M apCeHan
HepOXNPYPruYeCcKUX MHCTPYMEHTOB MOMONHUCA TPAHCKPaHUaNbHbIM hoKycMpoBaHHbIM ynbTpassykom (PY3). CouetaHue
3TOr0 METOAA C MarHMTHO-pe3oHaHcHoil Tomorpactueit (MPT) no3BonsieT BbINONHATL ONEPaLMK N04 HENOCPELCTBEHHBIM
KOHTPO/NIEM pacnonoXxeHus oyara AeCTPYKLUM U CTENEHN ee BbIPaXXEHHOCTU BO BpEMSA NpoLesypbl.

Llenb pa6oTbl — npeactaBuTb 0630p IUTEPATYPLI NO COBPEMEHHOMY NpUMeHeHuto MeToga PY3-MPT B Heitpoxupypruu.
Ha npoTaxeHnu gecatuneTuit ynbtpassyk (Y3) B MELULMUHE UCNONb3YETCA NPEUMYLLECTBEHHO B AMArHOCTUYECKUX LIENSAX.
CoBpeMeHHble TEXHONOTUM NPUBENY K NOSABNIEHWIO BO3MOXHOCTU NPUMEHATL Y3 B HEPOXUpPYPruu ¢ neyebHoi Lenbto 6e3
OTKPbITOro BMewwatenbcTBa. CerofHs TpaHckpaHuanbHbiil ®Y3-MPT — MHHOBALMSA B MeWLMHE, pacLIMPAIOLLAs FOPU3OHTbI
ManoMHBa3WBHOI XUpypruu. MpoBefeHHbIE McCnefoBaHWA npuMeHeHns MeToaa ®Y3 nokasbiBaloT 3dheKTUBHOE NeYeHne
Tpemopa 1 paga Apyrux natonoruif, a MHOrMe Hay4YHble NPOEKTbl NPeAcTaBAsOT cOO0M NePCNeKTUBHbIE HAaNpPaBEHHS.
3aknioueHue. MpumeHerne metona ®Y3-MPT oTKpbiBaeT WHUpPOKME NEPCNEKTHUBEI.

Knio4yeBble cnoBa: hoKycMpoBaHHbIN YbTPa3Byk, TpeMop, 601e3Hb MapKUHCOHA, 3CCeHLMaNbHbIA TPEMOP, YILTPa3BYK, Mar-
HUTHO-Pe30HaHCHas ToMorpadus
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Transcranial focused ultrasound in neurosurgery: therapeutic possibilities
and experimental studies
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Introduction. Since modern technologies have managed to bypass the bone barrier for ultrasound waves, the arsenal
of neurosurgical instruments has been replenished with transcranial focused ultrasound (FUS). The combination of this
method with magnetic resonance imaging (MRI) allows you to perform operations under the direct control of the loca-
tion of the focus of destruction and the degree of its severity during the procedure.

Aim. To present a review of the literature on the modern application of the focused ultrasound under MRI control
(MRgFUS) method in neurosurgery.

Ultrasound has been used in medicine mainly for diagnostic purposes for decades. Modern technologies have led to the
possibility of using ultrasound in neurosurgery for therapeutic purposes without open intervention. Today transcranial
MRgFUS is an innovation in medicine, expanding the horizons of minimally invasive surgery. The conducted studies of
the focused ultrasound method prove the effective treatment of tremor and a number of other pathologies, and many
scientific projects represent promising areas.
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Conclusion. The use of the MRgFUS method opens up broad prospects.

Keywords: focused ultrasound, tremor, Parkinson’s disease, essential tremor, ultrasound, magnetic resonance imaging
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BBEJIEHUWE

IMpomomxurenbHOE BpeMst yiabrpa3Byk (Y3) B Menm-
LIMHE TTPUMEHSIICSA B TMaTHOCTUKE Pa3IMIHBIX TTATOJIOTHIA
(mormruteporpacdmst, Y3-HaBUTALIUS B XUPYPIUN) U UMET
y3KOoe TIpUMEHEeHNEe B JICYCOHBIX IIENISIX (JIMTOTPUIICHS,
opranmemoxupyprust). IlonmeITku IpuMeHeHUs Y3 B Heii-
POXHMPYPTUY OBUTA NCTOPMYECKH HEYCTICIITHBIMU, TIOCKOJIh-
Ky KOCTH 4epelia SIBJISTIICh OCHOBHBIM OapbhepoM LIS TTPO-
XOXICHUS YIBTPa3BYKOBBIX (¥Y3-) BosH. Beutn ormicaHbI
cIyJau TIpOBeACHMS ¥Y3-IeCTPYKLINU B JICUCHUN TICUXH-
aTpUYECKUX 3a00JIeBaHUI C BEITIOJTHEHUEM Tpe(hMHAIINN
[1]. Ha ceromasiuramii neHp Y3 IMIPOYHO 3aHSIT MECTO B JIH-
arHOCTHIKE BHYTPUIEPEITHOM TUIIEPTEH3UH Yepe3 POTHUIKI
y oeTeil, B JomIieporpadu mpyu HATMIUU COOTBETCTBY-
IOIIEeTO TEMIIOPATTEHOTO «OKHAa» M B MHTPAOTICPAIlMOHHOM
Y3-HaBUTaIINM Pa3IUIHBIX TeMATOM, OIYXOJIeH 1 IPYTUX
MaTOJIOTUM.

CoBpeMeHHBIE pa3padOTKU MO3BOJIMIN Y3 IIPOUTH Ue-
pe3 KOCTHBIN 6apbep 0e3 HEOOXOMIUMOCTH BBITIOJIHECHMUS
KpaHnoroMuu. OTKPBUIACH BO3MOXKHOCTD HUCIIOJIB30BATh
€r0 B HEHPOXUPYPIUH HE TOJIBKO B AMATHOCTHKE, HO U B Jie-
yeHnn. K HacTosIeMy BpeMeHN TEXHOJIOTUM IIPUBEIN
K CO3IaHWI0 MUHUMAJIPHON WHBAa3UBHOU Y3-XUpyprum,
cocroseit 13 2 KOMIIOHEHTOB: BEICOKOIO3MPOBAHHOTO
doxkycupoBanHoro yiasrpa3pyka (HIFU — ®Y3) u mar-
HHUTHO-pe3oHaHCHOM Tomorpadmu (MPT). Takoe cogeraHme
ITO3BOJISIET BU3YaIM3UPOBaTh HY:KHYIO 00JIaCTh C TOYHO-
CTBIO 0 | MM 1 TIPOBOIUTH Y3-IECTPYKIIMIO C OMHOBPEMEH-
HBIM CKPUHMHTOM TeMIIEPaTyphl TKAaH! 0€3 BBIITOTHECHUS
KaKo¥-T1M00 MHBA3WH. Y:Ke TIPOBEICH PSIIT MCCIICIOBAHMIA,
KOTOpHIe noKa3bBaloT, YTo PY3-MPT apdpexTnBHO yeTpa-
HSIET TPEMOP, TIOJIOKUTEIHHO BIIMSIET HA CUMITTOMBI 00CeC-
CHBHO-KOMITYJIbCIBHOTO PacCTPOMCTBA M YMEHbIIIAET Heil-
pomaTudecKylo ©00yb. MHOTME HaydYHBIE HPOCKTHI
HaXOISTCS B CTaIUN pa3pabOTKU, IPUMEHEHHE 3TOTO Me-
TOIA OTKPHIBACT IMIMPOKKE TIEPCIICKTUBLI B OymyIIeM. AB-
TOpaMM BBIIIOJIHEH 0030p JUTEpPaTyphl O COBPEMEHHOM
npuMeHeHn PY3 B HEMPOXUPYPTUN.

IMTPOLUEOYPA BLICOKOAO3MPOBAHHOI'O

OOKYCHMPOBAHHOI'O VJIBIPASBBYKA

1 MATHUTHO-PE3OHAHCHOW TOMOT'PA®GHN

TpanckpanuanbHblii PY3 — MHHOBALMOHHAS TEX-
HOJIOTHSI, TIO3BOJISIONIAST BRIITOJIHITh KOHTPOJINPYEMBIC
CTepeoTaKCUYeCKue AeCTPYKTUBHbIE BMEIIATE]bCTBA
Ha TOJIOBHOM MO3T€ C MCIIOIb30BAHMEM CUHXPOHHO pabo-
taromnx MPT u Y3-tpancapiocepa [2]. C momomisio ®Y3
CTaJIO BO3MOXHBIM BBITNIOJIHEHUE IECTPYKLIMYU B BELLIECTBE
rOJI0OBHOIO Mo3ra pa3MepoM B 1—6 mm. TexHoJiorus ore-
paLry ITOBTOPSIET IIPAKTUYECKIE MAHEBPBI CTEPEOTAKCH -

YeCcKOil HeWpoxXupyprum (HageBaHME 0a30BOTO KOJIbIIA
cTepeoTakcmaeckoit pambl, mposeaeHne MPT /KT mia co-
3MaHUS TPEXMEPHOI MOIEIIH, CTePEOTAKCMIECKOE TIAHM -
poBaHME) I TIPOBEACHUS OIlepalnii Ha TIIyOMHHBIX OT-
Ieax TooBHOro Mo3ra. Mcmomnb3yercs yerpoiictBo PY3
Exablate Neuro 4000 (Insightec, M3panib), KOTopoe CH-
XpoHM3UpoBaHo ¢ armapatoM MPT momHocTeio 3 To.

Ilepen omepaumeit rojioBa nmalueHTa HOIXKHA OBITh
TOJIHOCTBIO BBIOPUTA 11 TPENOTBPALLIEHUS 0XOra KOXU
3a c4eT moryomeHus 3Heprun ¥Y3. CrepeoTakcHaecKast
pamMa (pUKCUPYeTCs Ha TOJIOBE IO MECTHOI aHEeCTe3HEiA.
CwmKoHOBast MeMOpaHa C IIEHTpaJTbHBIM OTBEPCTHEM HaKIIa-
IIBIBACTCS HA TOJIOBY TTAIIMEHTA IS TepMETU3aIlH ITPOCTPaH-
CTBa MEXIy TOJIOBOM W TPAHCABIOCEPOM. DTO MPOCTPAHCTBO
B IOCJICTYIOIIEM 3aITOJTHSIETCS TIPOXJIATHOM MeTa3upOBaHHOM
BOIIO#A, YTOOBI YMEHBIINTh HarpeBaHME KOXKI BO BpeMsI CeaH-
ca Tomauy Hepruu (coHnKanys). Crepeorakcrdeckasi paMa
JKECTKO MPUKPEIUISIETCST K CTOJTY C YCTAaHOBJICHHBIM Ha HEM
TPaHCABIOCEPOM TS TIPSIOTBPAIICHIS IBYDKCHI TTAIlCHTA
rojioBoii. BeimosnHsiercst cepust auarHoctuaeckux MPT-cka-
HMPOBAHWI IS yCTAHOBKY MHIIICHH 1 €€ CTePEOTAKCHISCKIX
KOOPIMHAT, TIPOBEPKI BO3MOKHBIX ITOTPEIITHOCTE . Best ripo-
memypa OOBIYHO He TPeOyeT aHeCTe3MH, TTAIMCHT HAXOMUTCS
B IIOCTOSTHHOM KOHTAKTE C TIEPCOHAJIOM.

ITocte HECKOMBKMX TTPOBEPOK BCEU CUCTEMEBI ITPOBO-
It coHnkauny. CHavaia NCIOIb3yeTcs MpeaBapuTeIIb-
Hasg Y3-mecTpyKIus IpW HarpeBe TKaHeil mo 40—45 °C
B TeueHne 10—15 ¢, KoTopast mo3BOJISIET ITOATBEPAUTD TOU-
HOCTh HaBeneHus Y3 ¢ nmomoibio MPT. [Tocie kaxmoit
COHMKAIIMY MAIIMEHTY IIPOBOIAT HEBPOJIOTMUECKIIA KOHT-
POJTb TSI OLIEHKM 3(PDEKTUBHOCTH U MCKITFOUECHUST TT000T-
HBIX 3(pDekToB. [TOSIBUBIINIICS KITMHUTYSCKUMN pe3yIbTaT
Ha 3TOM 3Tare o0paTM, 1, KaK IIPaBWIIO, YK€ Uepe3 He-
CKOJIBKO MUHYT OTMeYaeTcsl BO3BpallleHUEe CHUMIITOMA-
THKU. B manmpHeNIneM MOITHOCTh Y3 ITOBBIIIAIOT, TTOKA
3amaHHasI TeMIiepaTypa He JocTUTHET 54°C 1 BBIIIIE 3 CYET
YBEJIWYCHMS JUINTSIBHOCTH COHMKAIIUM M SHEPTUH BO3-
neicTBus. B pesynbraTe mocTUTaOT HEKpO3a KIETOK U,
COOTBETCTBEHHO, CTOMKOTO KIIMHUYECKOTo 3(pdeKra.

MEXAHMW3M JENCTBUS

DOOKYCHMPOBAHHOI'O VJIBIPASBYKA

Tepmoadaanus

AOa1ys ImyTeM HarpeBa TKaHelt SIBJISIeTCs] OCHOBHBIM
JIeYeOHBIM MEXaHU3MOM JIECTBUS B KIIMHUYECKOU TIpa-
KTuKe [2—4]. TepMmoabnauus IIPOUCXOIUT B pe3yabTaTe
TIOTJIOIIEHMST OMOJIOTUYECKUMM TKAaHSIMU Y3-BOJIH, CKOH-
LEHTPUPOBAHHEBIX B OMpeIeecHHON 0b1acTu Mo3ra. s
3TOr0 UCIOJIb3YETCs TpaHcablocep ¢ yacToToi 650 kIiI. Am-
Tapat COCTOUT M3 PACIIONIOXKEHHBIX B HeM 1024 31eMeHTOB
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B BUIe mojrycepsl It hopMUpoBaHMS Y3-BOJIH, KOTO-
pbIe MMPOXOISAT Yepe3 KOCTHBIEC CTPYKTYpHl. BoiHBI, mIpe-
JIOMJISISICH Uepe3 TpaaeHT INIOTHOCTH KOCTH, (DOKYCHUPY-
I0TCSI Ha BIOpaHHOM 001aCTU MO3ra.

Pa3paboTaHbl crieriiaJbHbIe MaTeMaTHIECKIE aJITo-
PUTMBI IIJIsT KOHLIEHTpAaIK Y3 B JaHHOM 00JIACTH TS TIpe-
nynpexnaeHus Tnddy3HOTO paccemBaHUsI BOJIH IIPH MPO-
XOXIEHUH KOcTel yeperna. UMeHHO TpaHCIbIOCED B BUIIE
mosycepsl ¢ OOTBIINM KOJIMISCTBOM MCTOYHUKOB Y3,
KOTOPBIH 3aTeM KOHLICHTPUPYETCS B OIIpeIeICHHOM 001a-
CTH B INIyOMHHBIX OTIEIaX MO3Ta, MO3BOJIMII IIPEOH0JIETh
KOCTHBII 6apbep. MP-TepMoMeTpusT BBIIIOTHSIETCS B HE-
MIPEPHIBHOM PEKUMeE IIJIT KOHTPOJIST HEOOXOIMMOI TeMIIe-
patypsl HarpeBa. [IpoBeneHne AECTPYKIIMUA MO3TOBOI
TKaHu npu temmepatype 40—50 °C 11o3BoJISIeT BHI3BIBATH
00paTMBIe IPOLIeCCHL. B ciydae HemocTaTOYHOTO KITMHM-
YeCKOTO OTBETa WUIM MOSIBJICHUS IMMOOOYHBIX 3(PPeKTOB
HEHPOXUPYPT MOXKET IPOBOIUTD PEITO3UIINIO 00IACTH Je-
cTpyKuuu. biarogapst 3HaHINIO aHATOMUM 1 OKPY>KAFOIITNX
MMIIIEHb CTPYKTYP Bpay MOXKET IepeMeIaTh oJar IeCTPyK-
LIMU B XKEJIAeMYIO 00J1aCTh I JOCTUXEHUS HEOOXOIUMO-
ro a¢dekTa 6¢3 yBeIMICHUS] pUCKOB OCIIOXKHCHMIA.

Knuanueckuii 3pdekT B Buae yMEHbIIEHUS TpeMopa
MIPOSIBIIIETCS YK€ HETIOCPEACTBEHHO B XOJIe CAMOM TTPOIIe-
nypel. [Ipy mocTrKeHNM HEOOXOAMMOTO KIMHHIECKOTO
OTBeTa OT MPOOHOM MECTPYKIINM U OTCYTCTBUM HEXela-
TEJILHBIX SIBJICHII HECKOJIBKO pa3 IIPOBOIAST OKOHYATETh-
HYIO JECTPYKIIMIO C HArpeBOM TKaHel Boiiie 55—60°C. Ta-
KM 00pa3oM, BO3HHUKAET HEKPO3 KJIETOK C Pa3BUTHEM
nepudOoKaJIbHOIO OTeKa [5].

KaBurauus

MexaHN3M KaBUTAIIUM OCHOBAH Ha BIVSIHUM Y3-BOJTH
Ha ITy3bIPBKH Ta3a B pe3yJIBTaTe CO3IaBaeMOT0 MMM I'paIy-
eHTa JaBJieHUs [2—4]. DTH y3bIpbKH B KPOBEHOCHOM py-
cJie BpeMEHHO M3MEHSTIOTCS B pa3Mepax, TO YBeJIMUMBAsICh,
TO YMEHBIIASICh, YTO MPUBOAUT K IEPEPACTIKECHUIO CTe-
HOK SHIOTEJNS ¥ BOJIOKOH MEXKKJICTOUHOTO BerecTsa. [1pu
JTIOCTAaTOYHOM BO3ICHCTBUM ITPOVICXOIUT ITOBPEXKICHIE MEM-
OpaH, BpeMEHHO YBeJIMUMBACTCS JIOKAIbHASI TIPOHUIIACMOCTD
reMaroaHIIehammIeckoro bapeepa (I'Db), uTo memaer Bo3-
MOXHBIM IIPOHNKHOBEHME (PapMaKOJIOTMIECKHX ITPETIapaToB
IIpY JICYCHUN PA3IMIHBIX NATOJIOTHiA. JJaHHOe HallpaBie-
HHE ¢ MEXaHN3MOM KaBUTALIMM B HACTOSIIIEE BPEeMsI OTHO-
CUTCSI K 00JIaCTH HAayJIHBIX MCCIIeHoBaHMA. JIJIsI IpOHUK-
HoBeHus yepe3 [ BB Heobxoqum monyns Y3 ¢ yactoroit
250 xIi1, KOTOpHBIit IPUMEHSIETCS TOpa3ao pexe, 4eM Tepa-
TMIEBTUYECKU .

JJEYEHUWE DKCTPAITMPAMMIHBIX

HAPYIIIEHUI

CrepeoTakcnyecKHe MUAIIEHH 111 (POKYCHPOBAHHOTO

YJBTpa3ByKa

®Y3-MPT mno3BoJisieT MPOBOAUTHL ONEpallu MPU-
LIEJIBHO ¢ TOYHOCTHIO 10 1 MM M JIOKAJIbHO BBI3BIBATH HE-
KpPO3 TPYIIITEI KJIETOK OTPeAe/ICHHBIX SIIep TaJaMmyca, O1em-

Horo mapa (medial globus pallidus), cybTaraMudecKoro
smapa (subthalamic nucleus) niu TpakKTOB GEJIOTO BellecTBa
[2—4]. Takum 00pa30M, MOKHO BBITIOJIHUTD IECTPYKIINIO
MMEHHO B TOM 00J1aCTH, KOTOpast He0OXommmMa JUTSt TOCTH -
KeHUs 1edeOHoro apdexrTa 6e3 BOBIeUeHUS OKPYKAIOIIX
(GYHKIIMOHAIBHBIX CTPYKTYP W, COOTBETCTBEHHO, 0€3 Ka-
KUX-TTM00 OCJIOXHEeHUI. B HacTositiee BpeMst akTMBHO ITPH-
MEHSIIOTCSI TAKHME CTEPEOTAKCUIESCKIE MUIIICHU, KaK BEHT-
panpHOe TIpoMexxyTouHoe (ventral-intermediate, VIM)
SIIPO TajlaMyca TIPH JICUCHUH TpeMopa, BHYTPSHHUI CETMEHT
0JIeHOTO IIapa, CyoTaTaMIIeCcKOe SIAPO IS Teparii Jie-
KapCTBeHHO-MHIYIINPOBAHHBIX TUCKIHE3WI, OpaTUKITHE -
31N, MAJTTMAOTaIaMIYecKuii TpakT (pallidothalamic tract,
PPT) B ciryuae pa3BepHyTBIX cTamuii 6oe3nu [1apkuHCco-
Ha (BIT).

Camoii TIepBoif MUIIIEHBIO, KOTOPYIO OMOOPMIIO YIIpaB-
JIEHHE TI0 KOHTPOJTIO 3a TIPOAYKTaMH ITUTAHUS U JIEKapCT-
Bamu CIIIA (Food and Drug Administration, FDA), 0s110
VIM-snpo wis tedeHust hapMaKope3UCTEHTHOTO TpeMOopa.
Pemenune o Bo3amoxxHocT nucrnonb3oBanusg ®Y3-MPT npu
acceHLManbHOM TpeMope (DT) mpunsro B 2016 r., BIT —
B 2018 1., nectpykumn GPi — B HostOpe 2021 1.

DcceHnuaIbHbIN TPEMOP

B 2013 . W. Elias 1 coaBT. BIiepBbIe OITyOJIMKOBAJIN
onbIT JeyeHus 15 nanuenros ¢ BT metonom DY3-MPT [6].
[MonydyeHHBIE TaHHBIE CBUACTEIIFCTBOBAIM O 3HAYUTEIIb-
HOM KYITMPOBAHUY TPEMOpPa 1 YIYIIIICHUN Ka4eCTBA K13~
HU TIpu 12-Mec KoHTpote 3a 6oabHEIMU. N. Lipsman 1 co-
aBT. MPOJIEYIIN 4 OOIBHBIX [7], B pe3yabTaTe 4ero TpeMop
pu 3-Mec HaOJIOAEHUY YMEHBIIWICS B cpeaHeM Ha 81 %.
M. Gallay 1 coaBT. TIpeACTaBUIN yIOBIECTBOPUTEIHLHBIC
pPEe3yJIBTaTHl abIaluy IIepedeIOTaJaMIIeCKIX TPAKTOB
y 21 6onbHOTO [8].

B 2016 r. mosiBUIMCH JaHHbBIE PAHAOMMU3UPOBAHHOIO
nccaegosanuss W. Elias 1 coast. mpu DT ¢ Mcnoab30Ba-
HHUEM OJHOCTOpPOHHeH Aectpykuuu VIM-simpa tanmamyca
y 76 6osbHbIX [9]. ITpu ronoBoM HaOIIOAEHUH 3a MTALIMEH-
TaMM 0Ka3aJIoCh, 9YTO TPEMOP PETPECCHPOBAIT IO KIIMHM-
yecKoi mKkaje omeHKH Tpemopa (Clinical rating scale for
tremor, CRST) na 7,2 6amnna.

B MeTtaananm3e, BeimostHeHHOM N. Mohammed u co-
aBT., o pesynbrataM JiedeHust DT merogom PY3-MPT
ObUTM 000OIIIEHBI pe3yIbTaThl 9 UCCAeTOBAaHMI ¢ BKITIOUE-
HueM 160 mamumenTos [10]. B 8 nccienoBannsx B KauecTse
MUIIEHU UCII0JIb30Banochk VIM-s1ipo, B 0fHOM — 1iepe-
oemmoTamamMmdeckuii TpakT. IllecTs nccnemoBaHmiA HOCH-
JIX PETPOCIIEKTUBHBIN XapaKTep, 2 — IMIPOCIIEKTUBHBIN U 1
OBUTIO paHIOMU3MPOBAHHBIM. Pe3ynbraTel MeTaaHaAIM3a
nokasanmu cHmXeHUe Tpemopa mo CRST B cpemHem
Ha 62 %.

[IpeanpuHIMAIOTCS TTEPBBIC TTOITBITKHY IO IIPOBEICHIIO
IBYCTOPOHHEH TaJjaMOTOMUM IS JiedeHus DT MeTromoM
DY3-MPT. Tak, pesyabsrathl ucciegosanuss BEST-FUS
(n=10) mokazayu, 4To PO b 6€30ITaCHOCTH, COTIOCTa-
BUMBIA C OMHOCTOPOHHEN TAJIaMOTOMMEN, y ITOATAITHOM



nBycropoHHei PY3-MPT-TajjaMoTOMIUN yMEHBILIAET Tpe-
MOD M yJIy4dIlIaeT KauyecTBO XXU3HU namyeHToB ¢ DT [11].
IMpoBenenne nmoBropHbIx Tnpoueayp PY3-MPT rakxke
BO3MOXHO [12].

bBoJe3nb ITapkuncona

ITpu BII (xak u ipu DT) Hamboree N3YIEHHON MM-
meHblo ipu npoBeaeHn OY3-MPT sasastercs VIM-sapo
Taylamyca. A. Magara u coaBT. iepBbIMU B 2014 1. ortrcanu
pe3yJIBTaThl MAJUTMA0TAIaMOTOMUM Ha 13 OOJIBHBIX C TT0-
mouipio ®Y3-MPT [13]. ABTOpBI OTMETUIIN CHMXKEHUE
IBUTATEJIbHON CUMIITOMATUKHU I10 YHU(MULMPOBAHHOMN
mKasre otieHku 6oe3nu [Mapkurcona (Unified Parkinson’s
Disease Rating Scale, UPDRS) na 60,9 % u mkane Global
Symptom Relief (GSR) Ha 56,7 %. B 2015 r. 1. Schlesinger
M COaBT. UCMOJIb30BaM VIM-TanamoTomMuio y 7 mauueH-
TOB JJIsS1 KOPPEKILIMK BhIpaXKeHHOTO TpeMopa [14].

A. Bond u coaBT. IIpoBesIi IBOITHOE CIIETIOE PAHIOMM-
3MPOBAaHHOE MCCIIEIOBAHUE C BKIIIOUCHUEM 27 OOJBHBIX
¢ TpeMop-goMuHaHTHO# popmoit BIT (20 n3 HUX paHIO-
MU3UPOBAHBI B TPYIIITY JICUeHUS, 7 — B TPYIIITY MMUATALTUN
JISYeHUSI) U [UTUTeTbHOCTRIO HabmoneHust 12 mec [15]. Ye-
pe3 3 Mec TocJie orepaliy TPeMOpP YMEHBIIIIICS B CPETHEM
Ha 62 %. 1o nikane UPDRS yiyudiiieHre oTMe4eHo B Cpeji-
HeM Ha 8 6ayutoB [15].

IMpoBommIMCch TaKKe UCCIICAOBAHMS C MCIIOIb30BaHM -
eM Ipyrux MuineHei. Tak, B paHIOMU3UPOBAHHOM HCCIIe-
noBanuu R. Martinez-Fernandez u coaBT. ¢ BKIIIOYEHUEM
40 6ompHBIX ¢ BIT ncronb3oBanachk cyoramamoroMust. Pe-
3YJIBTaThI KCCIICIOBAHNST BBISIBIIIM CHIDKCHIE TTO MOTOPHOM
yactu mkaiasl UPDRS B cpennem ¢ 19,9 10 9,9 6asia [16].

B HacTtosiee BpeMsI MPOBOAUTCS MCCICHOBAaHUE
10 BO3MOXHOCTH BBITIOJTHEHUSI ABYCTOPOHHEH TaTAMOTO-
muu (ClinicalTrials.gov: NCT03964272), a TakKe UCITOJb-
3oBaHmsa B KadecTBe mumeHn PPT (ClinicalTrials.gov:
NCT04728295). lecTpyKumsI JaHHOW MUIIeHU 3D heK-
THBHA HE TOJBKO B OTHOIICHUU TPEMOpa, HO M IPYTUX
MoTopHBIX cuMIirtoMoB BI1. B perpocriekTiBHOM mccie-
noBanun M. Gallay u coaBT. moKa3aHO, YTO OMIaTepaib-
Hble omepauuu ¢ gectpykuueir PPT crmocoGcTBoBanu
YMEHBIICHNIO PUTUAHOCTH, OpamuKUHE3UN W TpeMopa
Ha 67,54 191 % coorBercTBeHHO [17]. Onepauuu BbIITO-
HeHBI 10 00JBPHBIM C MHTEPBAJIOM MEXIY CTOPOHAMU B TOII.
3a Bce BpeMsI HaOMIONeHUS CYIIECTBEHHO HEe M3MEHIINCH
HapyIIeHUSI XOAbOBI U MOCTypajbHAsI HEYCTONINBOCTb.
Bonb ymeHnpmmnach Ha 89 %, a mo3a IeBOIOIBI CHIKEHA
B cpemHeM 10 580 MT/CyT.

HccaenoBanus ¢ 1ATETbHBIM HAOII0IEHHEM

00JIbHBIX

Ha naHHBIIT MOMEHT OITyOJIMKOBAaHO HEOOJbIIOE KO-
JIMYECTBO PabOT C JOJTOCPOUYHOM OLEHKON pe3yJIbTaTOB
D®Y3-MPT nipu BT n BII.

B pesynwrarax 3-netHero Haodmonenus C.H. Halpern
M coaBT. 3a 75 mamuenTamu mociie ®Y3-MPT mokazaHo
cHikeHnune Tpemopa o mkaiae CRST na 38—50 %, B ToM
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4ycsie nocTypanbHoro Ha 50—75 %, a Takxke yaydileHue
KayecTBa XU3HU Ha 27—42 %. Paznuuust Mexy mokasa-
TEJISIMU IIKAJIBI TPEMOPA 10 TIPOBEICHMS OTICPALINH 1 Yepe3
36 mec GbUIH BBICOKO gocToBepHbIMU (p < 0,0001) [18].

B Kopee B reuenue 4 net Y. Park u coaBT. mpoBomyim
cucreMarnyeckoe HaomoneHue 3a 12 0oapsHbMU ¢ DT 110CI1E
®Y3-MPT [19] 1 oTMeTHIN, YTO BEIPAXKEHHOCTD TPEMOpa
yMeHbInIach Ha 56 %. [1o ux MHeHuIo0, 12-Mec pe3ynbrar
MOXET OBITh MapKepOM JaIbHEUIIIeil TMHAMMKHN.

HakomieHnasie moka3arenbcTBa 3(PHEKTMBHOCTH T10-
cayxuau ocHoBaHMeM B 2019 I. uIsT BKITIOYCHHST METOIA
®Y3-MPT B nokaszaTenbHBIN 0030p MeTOHOB JeueHns OT,
OITyOJIMKOBaHHBIN MexXIyHapoaHbIM O0ILECTBOM 00JIe3HU
[MapkuHCcoHa 1 gBUTaTeIBHBIX paccTpoiicTB (The Interna-
tional Parkinson and Movement Disorder Society) [20].

B 2022 1. ony6iMKoBaHbI AaHHbBIE JUTMTEJTEHOTO HAOJTIO-
neHud 3a 26 manuentamu ¢ BIT mocine @Y3-MPT-adnauuu
VIM-sapa (nauteapHOCTh HabmoaeHus ot 1 1o 5 jiet, Me-
nuaHa 36 mec). Cpa3sy mocjie ornepauuu y 23 nauydeHTOB
OoTMeueHO cHrkeHne Tpemopa Ha 100 % n 'y 3 ymeHblIeHME
Ha 90 %. Taxxe 3aPUMKCUPOBAHO 3HAYMMOE yMEHbIIIe-
HHE TpeMOopa HOT' Y 15 IaImeHToB, IToI00poaKa y 2, TOJIOBEI
y 1 6onbHOro. K 5-My rogy HaGmoaeHus1 yaydileHue 1o
nokasatensaM cpegHero 6amna mkaiabsl CRST u mkansr
UPDRS (o6m1ero 6asura 1 6ajura, OTpakarIiero CHMITTO-
MBI Ha KOHTpaJlaTepaIbHO CTOPOHE) OBIJIO CTaTHCTH-
YeCKH 3HAYMMBIM 110 CPaBHEHUIO C MCXOTHBIM YPOBHEM
(p <0,0001). Y 2 mauieHTOB TPEMOP BEPHYJICSI IIOJTHOCTHIO,
y 8 — yactnuHO. HeskenaTenbHBIC SIBJICHUS UCUE3JI B TE-
yeHue 3 mec [21].

ITockonbky cuMmIrToMBI ipu DT mporpeccupyroT Me-
JeHHee, 4eM BI1, BeposITHOCTh pelianBa TpeMopa B TPyII-
ne 6oabHbIX BII BhilIe.

Ocinoxnenus

Y. Xu 1 COaBT. B CUCTEMAaTUYECKOM 0030pe MpoaHaIU-
3UPOBaAIM BOIIPOC 00 3P (PEeKTUBHOCTH M OE30IIaCHOCTHU
ncrnonb3oBanug OY3 nipu BIT [22]. B 0630p BKIIIOUEeHO
11 pa6ot ¢ 80 manmenTamu. Hukaknx HEMpOIICUXOJIOTH-
YECKUX OTKJIOHEHUT OOIBITMHCTBO TECTOB HE OOHAPYXKM-
J10. A GOJIBIIAS YACTh UMEIOIINXCS MOTOPHBIX OCIIOXHE-
HUI MMeia BpeMEeHHBIN U MSITKU xapakTep. BMecTe ¢ Tem
OITMCAHBI W JOJITOCPOYHBIC HeXelaTeabHble 3(PQPEKTHI.
B pabote A. Fasano 1 coaBT. oTMeUanoch pa3BUTUE CTOM-
KOI1 reMuatakcuu u remurumnecte3un [23]. A. Bond u co-
aBT. OIMCAJIN Pa3BUTHE HEOIATOTIPUSTHEIX SIBJICHUI Cpean
20 maumenToB ¢ BIl B Bume Hernmybokoro reMumapesa
v 2 (8 %) 6ombHBIX, TapecTesnii B ntie ¥ 4 (20 %), B majb-
uaxy 1 (5 %) u arakcuun y 1 mauuenta (5 %) [15].

B uccnemoBannu W. Elias 1 cOaBT. crieKTp HexXena-
TeNBHBIX 3G (GEKTOB y nauneHToB ¢ DT mpu gecTpyKInu
VIM-gapa HemocpeacTBEHHO MOCJe ollepalluu ObLI
MpejacTaBieH atakcueii (36 % ciyyaeB), mapecTe3usIMU
uiu oHemeHueM (38 %) [9]. [Ipu HaGmoAeHUK B TeYeHUE
1 roma mogoOHBIe HEeXeIaTeIbHBIC STBICHUSI COXPAHMINCH
y 9 u 14 % GOJbHBIX COOTBETCTBEHHO. MeTaaHaniu3
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N. Mohammed 1 coaBT. moKa3aj, 4To HanboJjee YaCTbIMUA
ocnoxHeHusMu ®Y3-MPT mipu nedennm 60nbHBIX ¢ DT
obutn aTakcus (33 % ciydaeB) u mapecte3uu (25 %), Ko-
TOpBIE COXPAHSUINCH Yepe3 3 Mec mocie onepaunu [10].
I1pu manbHeieM HAOMIOAEHUHN K 12 MeC eIMHCTBEHHBIM
OCJIOXHEHHEM, KOTOPOE COXPaHUIOCh Y 15 % GOJIbHbIX,
ObLIa TOJIBKO TTAPECTE3USI.

ITo pe3ynbraTaM paHIOMM3WMPOBAHHOIO MCCJCIOBA-
Hus cyoramamoromun R. Martinez-Fernandez n coasrT.
COOOILIMIN O IMOSIBIEHUU AUCKUHE3UN y 22 % GONBHBIX
B paHHeM mepuoje [16]. Uepes 4 Mec cuMnToMaTuKa per-
peccupoBaja U Hab1ioaanach Toabko y 11 % GOJbHBIX.
CnabocTh B KOHEYHOCTSX MOsIBMJIAach y 19 % OGOIbHBIX
C TIOCTETICHHBIM BOCCTAaHOBJICHMEM B TMHAMKKe. Hapyiie-
HM€ pe4r JUAarHOCTUPOBaHO y 56 % nauueHToB. Yepes rox
ITOCJIE OTTepalliy AU3apTPHUS COXPAHSIIACH TOIBKO B 1 CiTy-
yae. HapymmeHre moXoaKu rmocJie onepauyi HadIoaaaoch
y 48 % GONBbHBIX C TIOCEAYIOLIMM BOCCTAHOBIEHUEM I1pa-
KTUYECKH y BeeX. Y | malmeHTa OTMe4eHa COMHOJICHITHS,
KOTOpast pa3peliach Ha yTpo cienytomero aHs. [Tpu om-
JIaTepaJbHBIX Iporeaypax y manvueHToB ¢ bIT Ha mammm-
JTOTATAMWYECKUX TpaKTaxX HapyIIeHUSI 1 MHUITAAIIAN pe-
4y, runoOHMs HapacTaan B cpenHeM Ha 58 % [17].

A. Sinai ¥ coaBT. K 5-JeTHEMY OITLITY HaOIIOIeHUS
3a manyeHTamu ¢ BIT ocitoxkHeHMit He onuchIBaOT [21].
Y. Park 1 coaBT. Takke yTBEpKIarT 00 OTCYTCTBUM CTOM-
KNX OCJIOXHEHWH ITOCJIe oIepaluy y mauueHToB ¢ BT
npu 4-1eTHeM HabmoneHuu [19].

INonTBepkneHreM Oe30ITaCHOCTI METOIA MOXKET CITYKUTh
nyommkanys o6 onbite mpoBeaeHusT PY3-MPT y 2 mauneH-
ToB ¢ DT B Bo3pacte crapiie 90 net [24].

Cpasuenne ®Y3-MPT c apyrumu meToaamun

XUPYPrud

CoBpeMeHHBIN apceHall HEUPOXUPYPTOB B pellIeHNN
SKCTpaAIMPaMUIHBIX ATOJIOTHI BKITIOYAET CTEPEOTAKCH -
YeCKYI0 paarovacTOTHYIO TepMoalIalliio, raMMa-HOX,
WMIUTAHTAIIAIO CUCTEM TYOMHHOM CTUMYJISIIMU MO3Ta
u ®Y3. HecMoTpst Ha OYeBUIHBIE TIPEUMYIIIECTBA TOTO
WJIX WHOTO METOa JICUCHMST, KaXKIbIi M3 HAX MMEET OIpe-
IelleHHbIe HegocTaTKu. Onepaluy ¢ paguodacTOTHOM
JNECTPYKUMWENA MPOBOASATCS MAaUUEHTaM TOJbKO C OLHOU
CTOPOHBI (MMEIOIINM IIPEUMYIIIECTBEHHO OTHOCTOPOH-
HIOIO CUMIITOMATUKY), UMEIOT WHBA3UBHEBIM XapakTep,
KOHTPOJIMPYEMbIi, HCOOPATHMBIil 1 MTHOBEHHBIN Pe3yiIhb-
Tart. Y TIIyOMHHOM CTUMYJISIIAA MO3Ta TaK:Ke MHBA3UBHBI
1 60Jiee OOBEMHBIN XapaKTep MPOLIeAYPHI B BULY HEO0X0-
MTUMOCTH UMITIAHTALIMK BCeX KOMIIOHEHTOB CHCTEMBI CTH-
My, Pe3ysisrar ImojTHOCTEIO KOHTPOJIMPYEM 1 OOpaTiM.
IMpu mpMeHeHN TaMMa-HOXa OTCYTCTBYET MHBA3MSI BME-
IIATeIBCTBA, HO Pe3y/IbraT OBIBaeT OTCPOYCHHBIM. Pa3Bu-
THE TTOOOYHEBIX 3 (HEKTOB MPEeAyIIPEeIUTh HEBO3MOXHO,
KaK M OTCYTCTBHE KOHTPOJIUPYEMOCTH pe3yJIbTarTa.

IIpoBeneH cucreMHbIl 0030p ¢ MeTaaHaIU30M Y. Altinel
M COABT. IT0 CPAaBHEHHIO C METOIOM INTyOOKOM CTUMYJISIIAN
Mo3ra (deep brain stimulation, DBS) ¢ necTpykTuBHBIMU

metogukam, BKirodas PY3-MPT [25]. [Ipoananusupo-
BaHO 15 pabor ¢ BkinoueHueM 1508 00JbHBIX. 3HAYUMBIX
OTJINYUIA B 3(pHEKTUBHOCTH, N3MEHEHMS KaueCTBAa XXN3HU
¥ KOTHUTUBHBIX HEHPONICUXNIECKUX (DYHKIINI HE OTME-
yeHo. Ho nipu cpaBHeHUM Totbko DBS 1 dY3-MPT ka-
YeCTBO XKM3HM 0Ka3ajioCh JIYUIlle TP MCIIOIb30BaHUNI
OY3-MPT.

M. Harary u coaBT. orny0/IMKOBaJIU Pe3yJITaThl CpaBHE-
HUA 2 vccliegoBanuii mo npuMeHennio DBS u ®Y3-MPT
[26]. XapakTepucTKa MAlMEHTOB ObLIA MPAKTUYECKU
WICHTUYHA, 32 NCKII0YeHUEeM 0oJiee MOJIOIOTO BO3pacTa
U OoJiee BhIpaXKeHHOTO Tpemopa y manueHToB ¢ DBS. O6e
METOIWKH T0Ka3aJI1 OMNHAKOBYIO 3P (PEKTUBHOCTL B CHH-
KEHUM TpeMopa 1 YIIy4IIeHNH KadecTBa KU3HU IIPH TO-
JIOBOM HaOmwoaeHuu 3a 0oabHBIMU. Ipyrma O00JbHBIX
¢ ®Y3-MPT umena 0oJbllle CTOMKNUX HEBPOJOTMYECKUX
HapylIeHui, a Tpynia manueHToB ¢ DBS — Gonblre xu-
PYPradecKux (B TOM YHCIIE CO CTOPOHBI UMILTAHTHPYEMBIX
YCTPOMCTB) U TEMOPPATNICCKUX OCIIOKHEHUIA.

CuctemMaTnueckuii 0030p mo cpaBHeHuio DBS
n ®Y3-MPT Beimonnen M. Giordano u coasrt. [27]. AB-
TopbI cobpanu 45 crareii 3a 1995—2019 r. CymmapHo no-
JIyIuiIoch, uto 1202 maumeHTa ObLIO MPOJIEYEHO C TTOMO-
mbio DBS 1 477 — ¢ ®Y3-MPT. Pesynbrarel leueHus
TpeMopa ObuTH Jydlle Tpu mpuMeHeHun DBS, kadecTBo
XKu3HU — B rpyrme ¢ PY3-MPT.

ODKCITEPUMEHTAJIbHBIE MCCJIEJOBAHVA

B nacrostiiee Bpemst B CeBepHoit AMepuke u EBpore
paspenieHo ucrnoiab3oBath PY3-MPT B leueHUM TOITHLKO
MOTOPHBIX CUMITTOMOB 3KCTPaIMPAMUIHBIX HAPYIIICHUIA.
B oTmenpHBIX cTpaHaX €CTh BO3MOXHOCTH IMPUMEHSTH
®Y3-MPT nipu HeliponaTudecKoii 60JIM 1 00CeCCUBHO-
KOMITYJIBCMBHOM paccTpoiicTBe. OQHAKO ¢ MOMEHTA T0-
apiieHns B 2001 . mepBoro arnmapara ®Y3-MPT npennpu-
HUMAJINCH TIOMBITKY YBeIWdeHus poHniiaemoctu ['Db
C TIOMOIIBIO MaHHOTO MeToma. ' Db sBisteTcst omHUM U3 ca-
MBIX CJIOXKHBIX 0apbepOB I ITIPOHUKHOBEHMSI MHOXXECTBA
TeparieBTUYeckux mpemnapatoB. PY3-MPT mMoxeT Bpe-
MEHHO (10 24 4) YBeIMYUTH TPpOHMUIIaeMOCTh ' Db myTem
OCHUMJIISIIAIN MUKPOITY3bIPbKOB MJIY KaBuTaruu [28—31].
CrycTs cyTKM 0apbep BO3BPAIIACTCSI B CTAOMIBHOE COCTO-
sTHUE. 3a 9TO BpeMsI YBEIMINBAETCS KOHLIEHTPAIIUS TIpe-
ITapaToB B TOPAaKEHHO 00JIACTH, TIPEIOTBPAIIIAsl X Ipe3-
MEepHOE Tolafanue B npyrue oomxactu mosra. OTKPBITh
I'Sb MOXHO B pa3IMYHBIX OTAEIaX FTOJIOBHOTO MO3Ta: B KO-
pe, TUIIITIOKaMIIe, CTBOJIe Mo3ra, cTpuaryme [32—34]. TTo-
CKOJIbKY BO3MOXHOCTH T€parieBTUUECKOTO JAeiCTBUS Y3
OTpaHNYCHBI HEOOJIBIIION 00JIACTRIO B IICHTPE Yeperia IH-
aMeTpOM OKOJIO 3 cM, IJIsT OTKpHEITUs ['Ob mpuMenseTcs
TpaHcaplocep DY3 ¢ paboueit wactoroit 220 kI [2].
B cBs131 ¢ 5TMIM B HacTOSIIIIEe BpeMSI ITPOBOISITCS HECKOJTb-
KO JIECSITKOB Pa3IMYHbBIX UCCIENOBAHUIA (CM. TAOIUILY).

Ha Momensax XXMBOTHBIX BBISIBJICHO, YTO TIPW BHYTPH-
BEHHOM BBEICHUM METOTpEeKcaTa 3M0POBBIM KPOJHMKaM
¢ momotnpio ®Y3 mMoxHO moctuyb B 13 pa3 Gosblieit



Hccnedosanus 6e3onachocmu u 3ghpgheKkmusHoCmu mpaHcKpaHuanrbHo2o ¢o-
KYCUpOBAHHO20 YAbMPA3eyKa 6 Helipoxupypeuu ho 0anHvim Peecmpa kaunu-
yeckux ucnsimanuii (ClinicalTrials.gov)

List of completed and ongoing trials for focused ultrasound under magnetic
resonance imaging control according to the Register of Clinical Trials (Clini-

calTrials.gov)

3aBepieHHbIE PA0OTHI

OcceHIMaTbHBIN TPEMOD

Essential tremor
(NCT01304758*,
NCT02037217,
NCT019324638)

Jenpeccust
Depression

(NCT02348411)

O0cecCUBHO-KOMITYJTb-
CHUBHOC paCCTpOﬁCTBO
Obsessive-compulsive

IIponokarommecs
HCCJIeIOBAHNUS

bonesns [MapkuHcoHa
Parkinson’s disease
(NCTO04692116*, NCT03319485,
NCT03964272)

Jlo6pokayecTBEHHbIE OITyXOJI1
TOJIOBHOT'O MO3ra I_ICHTpaJ'[I)HOIL/'I
JIOKQJIM3aLuu

Benign brain tumors of central
localization

(NCTO03028246)

Heiiponatuyeckas 60yb
Neuropathic pain

(NCTO03111277, NCT04649554)

disorder

(NCT01986296)
TpuremuHanbHasi HEBpaJIrvst
Trigeminal neuralgia

(NCT04579692)

MeTtacTa3bl TOJIOBHOTO MO3Ta
Brain metastases

(NCT03714243)

Bonesnp Anblireiimepa
Alzheimer’s disease

(NCTO03671889, NCT03739905)

DcCceHIMaNbHBII TPEMOD
Essential tremor

(NCT03465761, NCT03253991)

bonesns [MapkuHcoHa
Parkinson’s disease
(NCT02912871,
NCTO01772693) DNuiencus

Epilepsy

(NCT03417297, NCT02804230)

[mo6nactoMa u ee peluanB
Glioblastoma and its recurrence
(NCT04845919, NCT(04440358,
NCT04417088, NCT03712293,
NCT03551249, NCT04998864,
NCT04667715, NCT03616860)

OHKo0orN4YecKas 60Jb
Oncological pain

(NCT03894553)

*Peeucmpauuormbtﬁ HOMep KAUHUHECKO020 UCNbIMAaRUs 6 Peecmpe

ClinicalTrials.gov.
*Registration number of the clinical trial in the Registry Clinical Trials.gov.

KOHIIEHTpaIuy TIperapaTta B Mo3re, 4yeM OObiaHO [35].
Ha Momenstx ¢ TmMoMoii KOHIIEHTpaIs TOKCOPYOHIIMHA
obu1a B 14 pas 6osbie [36]. B Hacrosiiee BpemMst TpoBO-
JIUTCST HECKOJIbKO MCCJIEIOBAaHU M, TTIOCBSIILIEHHBIX UCTIO/b-
3oBaHmnio PY3 mIsd JIeIeHUSI OITyXOJIe TOJJOBHOTO MO3Ta
y 4eJIoBeKa: COHOAMHAMMYIeCKasl Tepanus, OTKpbitue Db
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C BHYTPUBECHHBIM BBEICHUEM KapOoIIaTHHA, TeMOIaJa.
OnHO U3 UCCIIeI0BaHUN ¢ CUCTEMHBIM BBEICHUEM TEMO-
naja 5 O0JbHBIM C TJIMOMOM BEICOKOI CTEIIEHU 310Kave-
CTBEHHOCTH IT0Ka3aJI0 0€30IIaCHOCTD M XOPOIITYIO TIEPeHO-
CUMOCTB 3TOTo MeToaa [37].

Benyrcs rccmenoBaHUsT OTHOCUTEILHO TTPUMEHEHMS
®DY3 u nipu 60s1e3HM AsblreliMepa. ECTb THTIOTE3BI 0 BO3-
MOXHOI JOCTaBKE HEOOXOOUMBIX IIPM 3TOI 0OJIe3HU
(apmrpemapatoB B crieuduiIecKre 00J1acTH TOJIOBHOTO
Mo3ra. B omHOM M3 MccienoBaHMiA Ha 5 TTaliMeHTax Mpo-
BOIWJIM COHUKALMU pasMmepoM 5 x 10 x 7 MM B mpaBoit
JIOOHO¥ gosne, mociie yero BeinoaHsin MPT ¢ koHTpacTu-
poBanueM [38]. [To manabiM MPT BBISICHMIIOCH, YTO TaH-
Hast 00J1aCTh MO3Ta MMeJIa MOBBIIIEHHYIO IIPOHNIIAeMOCTh
0e3 Kaknx-J11m60 No0oYHBIX 3(pPekToB. ClnenyommnM 3Ta-
TIOM MCCJICIOBAaHMI CTaHEeT aHAJIOTUIHOE OTKphITHE [ Db
COBMECTHO C MCIIOJIb30BaHNEM IIpeTiapaToB IJIsT JICYCHUS
6oste3Hm Asbireiimepa. [1py 60koBoM aMHOTPOPUIECKOM
CKJIEPO3¢ eCTh IIPEATIOCHUIKH JIJISI UCTIOIB30BaHMS TEXHO-
smornu Y 3: mocraBKa KJIETOUYHBIX MOJeIeit, TeHOB, (haK-
TOPOB POCTa B TIEPBUYHYIO MOTOPHYIO Kopy. B 1 nccieno-
BaHUW TPaH3UTOPHO OTKphiBamu I'Db y 4 60mbpHBIX [39].
HanHast MeTOIMKAa TTO3BOJIMIA OCTaThCA 2 OOJBLHBIM Ha
MpeXHNX cxeMmax Tepanun. CTOUT OTMETHUTh, YTO COHMKA-
U B 00J1aCTU MOTOPHOM 30HBI HE BBI3BIBAIN OCIOXHE-
HUI 1 He OKa3bIBAJIM ITOOOYHBIX 3(PHEeKTOB.

Druyencus cTaia eIle OMHIUM HaIlpaBIeHUEM IS IC-
ciaemoBaHuii. ITockonbKy 0ko1o 30 % GONbHBIX UMEIOT
(bapMaKOpPEe3NCTEHTHOCTh, MM ITOKA3aHO XUPYPIUIECKOE
neyeHne. HekoTopele CTpYKTypHBIE TIOPaXKeHUS TPEOYIOT
JIOKAJIbHOM pe3eKInu, 1 31ech PY3 MOKeT OBITh MCTIOJb-
30BaH B JICYCHUM AUCITIA3WIA, TAMapTOM, ITOpaXKeHUH TIpr
Ty6epo3HoM ckirepo3e (ClinicalTrials.gov: NCT02804230).
DTO HaIIpaBlIeHUE B OyIyIIeM MOXET CTaTh JOKa3aHHBIM
METOIIOM JIeUeHUS 1 OBITh BOCTPEOOBAaHHBIM Y OITpeIeIeH-
HBIX KaTeTOpHit O0IBHBIX, HAIIPUMEDP Y MAIleHTOB C MHO-
JK€CTBEeHHBIMH TTOPaXXeHUSIMI, KOMOPOUIHBIM COCTOSTHU -
€M WJIA OTKAa3bIBAIOIIUXCS OT OTKPBITHIX OIIEPAaTHMBHBIX
BMEIIATEILCTB.

T. Yamaguchi u coaBT. OnMMCHIBAIOT CJIy4ail UCIIOJb30-
Baausg PY3 y manpeHTa ¢ TMIOTaIaMIUIeCKOI raMapTOMOM
[40]. IMamumenTy 26 JIeT C reJJacCTU4ECKUMHU TIPUCTYITAMM,
KOTOpBIE BBI3BIBAIMCH JAHHBIM 00pa30BaHKEM pa3MepaMu
2,5 x2x 1,5 cM, MPOBOAMIIOCH 6 TEpATIEBTUYECKNX COHU-
Kaluii [UIST BBITTIOJIHEHMST JUCKOHHEKIINMY TaMapTOMBI TO-
JIOBHOTO Mo3ra. Omnepaiys IMpoIia YCIeITHO, HUKAKIX
no00YHBIX 3¢ (HEeKTOB He BBISABIEHO. 3a 12 Mec Habome-
HUS HY TIPUCTYTIOB, HU MATOJIOTUIECKON aKTUBHOCTH TIPU
D3I He 0OTMEUaJIOCh.

Conotpombomsuc Y3 Takske SIBISETCS OMHUM U3 Ha-
YYHBIX TTIepCIIEKTUBHBIX HarIpaBiieHUit B mupe [41]. MHoO-
TYM TTallMeHTaM C OCTPBIMU HAPYIICHUSMH MO3TOBOTO
KPOBOOOpAIIeHUS IIPOBOIUTCS TEPAITHS TPOMOOIU3UCOM
WA TpOMO3KCTpakimeil. @Y3 MoxXeT CTaTh JOMOJIHEHUEM
VUIM aTbIOBAHTHBIM METOIIOM JICUYSHUS TTpHU Hed(D(DEKTUB-
HOCTH OOBITHBIX METOIOB MJIN OTCYTCTBUH BO3MOXKHOCTHU
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Ux npoBeaeHust. OCUMUISLIMIA MUKPOITY3bIPbKOB 10/ BO3-
JeicTBUEM Y3 NPUBOAAT K YACTUYHOMY Pa3pylIeHUIO
Tpomba [42—45]. PesynsraTaMy HEKOTOPBIX UCCIIEAOBAHUI
JI0Ka3aHO, YTO ¢ nomolpio PY3 yacTora TpoMbOIM3KUCaA
yaydinaercs u gocturaet 58—95 % [45—48]. Do naet Bo3-
MOXHOCTb 3HAYMTEJIbHO YMEHBILIUTh pa3Mepbl 001acTU
nHdapKTa, TOCTUTaTh JIYYIINX KIMHUYECKUX UCXOIO0B,
HO TpeOyeT AabHEMIIINX UCCIIEI0OBAHMIA.

SAK/TFOYEHHME

C Tex mop Kak COBPEMEHHBIM TEXHOJIOIMSIM YIAI0Ch
000ITH KOCTHBII Gapbep, B apceHasl HEMPOXUPYPIUUECKUX
WHCTPYMEHTOB J00aBUJICS TpaHcKpaHuabHbIN PY3. Coue-

TaHue 3Toro Meronaa ¢ MPT 1103BosISIeT BEITIONHSTE OIepa-
WU IOl HETTOCPEACTBEHHBIM KOHTPOJIEM PaCTIONIOXKECHUS
oJara JeCTPYKIIMH 1 CTETICH! e¢ BhIPAXKCHHOCTH BO BpEMST
nporenypsl. [IpoBeneHHBIE NCCIIeTOBaHUSI BEICOKOM CTeTTe-
HU TokazaHHoCcTH no3som MY3-MPT yBepeHHO 3aKpe-
TIMTHCS B JICYEHNH MOTOPHBIX ITPOSIBIICHUI 3KCTPaITpaMUI-
HBIX HapymeHni. MaJlonHBa3MBHOCTb, 3(D(EeKTUBHOCTD
¥ KOHTPOJUPYEMOCTDb PE3YJIETATOB OIepalli SIBJISTIOTCST
HaunboJ1ee MepCcreKTUBHLIMU XapakTeprucTukamu ®Y3-MPT
B CPaBHEHUU C IPYTMMH XUPYPIHYSCKUMHU MeTogamu. Be-
JTyTCS1 MHOTOUMCJIEHHBIE UCCIIEA0BAHNS, KOTOPBIE [TO3BOJIS-
FOT OTKPHIBaTh HOBBIE IIPMOPUTETHEIC BO3MOXHOCTH B JIeUe-
HUU IIEJIOTO CIIEKTpa HEBPOIOTMTIECKIX 3200 IEBaHMIA.

NUTEPATYPA / REFERENCES

1. Lindtsrom P. Prefrontal ultrasonic irradiation — a substitute
for lobotomy. Arch Neurol Psychiatry 1954;72(4):399.
DOI: 10.1001/archneurpsyc.1954.02330040001001

2. Meng Y., Hynynen K., Lipsman N. Applications of focused
ultrasound in the brain: from thermoablation to drug delivery. Nat
Rev Neurol 2020;17(1):7—22. DOI: 10.1038/s41582-020-00418-z

3. Quadri S., Waqas M., Khan I. et al. High-intensity focused
ultrasound: past, present, and future in neurosurgery. Neurosurg
Focus 2018;44(2):e16. DOI: 10.3171/2017.11.focus17610

4. Jung N., Chang J. Magnetic resonance-guided focused ultrasound
in neurosurgery: taking lessons from the past to inform the future.
J Korean Med Sci 2018;33(44). DOI: 10.3346/jkms.2018.33.e279

5. Wintermark M., Druzgal J., Huss D. et al. Imaging findings
in MR imaging-guided focused ultrasound treatment for patients
with essential tremor. AJNR Am J Neuroradiol 2013;35(5):891—6.
DOI: 10.3174/ajnr.A3808

6. Elias W., Huss D., Voss T. et al. A pilot study of focused ultrasound
thalamotomy for essential tremor. N Engl J Med 2013;369(7):640—
8. DOI: 10.1056/nejmoal300962

7. Lipsman N., Schwartz M., Huang Y. et al. MR-guided focused
ultrasound thalamotomy for essential tremor: a proof-of-concept
study. Lancet Neurol 2013;12(5):462—8. DOI: 10.1016/s1474-
4422(13)70048-6

8. Gallay M., Moser D., Rossi F et al. Incisionless transcranial
MR-guided focused ultrasound in essential tremor:
cerebellothalamic tractotomy. J Ther Ultrasound 2016;4(1).
DOI: 10.1186/s40349-016-0049-8

9. Elias W,, Lipsman N., Ondo W. et al. A randomized trial of focused
ultrasound thalamotomy for essential tremor. N Engl J Med
2016;375(8):730—9. DOI: 10.1056/nejmoal 600159

10. Mohammed N., Patra D., Nanda A. A meta-analysis of outcomes
and complications of magnetic resonance-guided focused
ultrasound in the treatment of essential tremor. Neurosurg Focus
2018;44(2):e4. DOI: 10.3171/2017.11.focus17628

11. Torio-Morin C., Yamamoto K., Sarica C. et al. Bilateral focused
ultrasound thalamotomy for essential tremor (BEST-FUS Phase 2
Trial). Mov Disord 2021;36(11):2653—62. DOI: 10.1002/mds.28716

12. Weidman E.K., Kaplitt M.G., Strybing K., Chazen J.L. Repeat
magnetic resonance imaging-guided focused ultrasound
thalamotomy for recurrent essential tremor: case report and review
of MRI findings. J Neurosurg 2019;67(7):1—6.

13. Magara A., Biihler R., Moser D. et al. First experience with
MR-guided focused ultrasound in the treatment of Parkinson’s
disease. J Ther Ultrasound 2014;2:11. DOI: 10.1186/2050-5736-2-11

14. Schlesinger 1., Eran A., Sinai A. et al. MRI guided focused
ultrasound thalamotomy for moderate-to-severe tremor

in Parkinson’s disease. Parkinsons Dis 2015;2015:219149.
DOI: 10.1155/2015/219149

15. Bond A., Shah B., Huss D. et al. safety and efficacy of focused ultra-
sound thalamotomy for patients with medication-refractory, tremor-
dominant Parkinson disease: a randomized clinical trial. JAMA
Neurol 2017;74(12):1412. DOI: 10.1001/jamaneurol.2017.3098

16. Martinez-Fernandez R., Mafiez-Miro J., Rodriguez-Rojas R. et al.
Randomized trial of focused ultrasound subthalamotomy
for Parkinson’s disease. N Engl J Med 2020;383(26):2501—13.
DOI: 10.1056/nejmoa2016311

17. Gallay M., Moser D., Magara A. et al. Bilateral MR-guided focused
ultrasound pallidothalamic tractotomy for Parkinson’s disease with
1-year follow-up. Front Neurol 2021;12:601153. DOI: 10.3389/
fneur.2021.601153

18. Halpern C.H., Santini V., Lipsman N. et al. Three-year follow-up
of prospective trial of focused ultrasound thalamotomy for essential
tremor. Neurology 2019;93(24):¢2284—93. DOI: 10.1212/
WNL.0000000000008561

19. Park Y., Jung N., Na Y., Chang J. Four-year follow-up results
of magnetic resonance-guided focused ultrasound thalamotomy
for essential tremor. Mov Disord 2019;34(5):727—34.

DOI: 10.1002/mds.27637

20. Ferreira J.J., Mestre T.A., Lyons K.E. et al.; MDS task force on
tremor and the MDS evidence based medicine committee. MDS
evidence-based review of treatments for essential tremor. Mov
Disord 2019;34(7):950—8. DOI: 10.1002/mds.27700)

21. Sinai A., Nassar M., Sprecher E. et al. Focused ultrasound
thalamotomy in tremor dominant Parkinson’s disease: long-term
results. J Parkinsons Dis 2022;12(1):199—206. DOI: 10.3233/JPD-
212810

22. Xu'Y., He Q., Wang M. et al. Safety and efficacy of magnetic
resonance imaging-guided focused ultrasound neurosurgery for
Parkinson’s disease: a systematic review. Neurosurg Rev
2019;44(1):115-27. DOI: 10.1007/s10143-019-01216-y

23. Fasano A., De Vloo P, Llinas M. et al. Magnetic resonance
imaging-guided focused ultrasound thalamotomy in Parkinson
tremor: reoperation after benefit decay. Mov Disord
2018;33(5):848—9. DOI: 10.1002/mds.27348

24. Paff M., Boutet A., Neudorfer C. et al. Magnetic resonance-guided
focused ultrasound thalamotomy to treat essential tremor
in nonagenarians. Stereotact Funct Neurosurg 2020;98(3):182—6.
DOI: 10.1159/000506817

25. Altinel Y., Alkhalfan E, Qiao N. et al. Outcomes in lesion surgery
versus deep brain stimulation in patients with tremor: a systematic
review and meta-analysis. World Neurosurg 2019;123:443—52.¢8.
DOI: 10.1016/j.wneu.2018.11.175


https://doi.org/10.1002/mds.28716
https://doi.org/10.1002/mds.27700).

Russian Journal of Neurosurgery

26. Harary M., Segar D., Hayes M. et al. Unilateral thalamic deep 37.

brain stimulation versus focused ultrasound thalamotomy
for essential tremor. World Neurosurg 2019;126:¢144—52.
DOI: 10.1016/j.wneu.2019.01.281

27. Giordano M., Caccavella V., Zaed I. et al. Comparison between 38.

deep brain stimulation and magnetic resonance-guided focused
ultrasound in the treatment of essential tremor: a systematic review
and pooled analysis of functional outcomes. J Neurol Neurosurg

Psychiatry 2020;91(12):1270—8. DOI: 10.1136/jnnp-2020-323216 39.

28. Nation D., Sweeney M., Montagne A. et al. Blood-brain barrier
breakdown is an early biomarker of human cognitive dysfunction.
Nat Med 2019;25(2):270—6. DOI: 10.1038/s41591-018-0297-y

29. Kovacs Z., Kim S., Jikaria N. et al. Disrupting the blood- 40.

brain barrier by focused ultrasound induces sterile inflammation.
Proc Natl Acad Sci USA 2016;114(1):e75—84. DOI: 10.1073/
pnas.1614777114

30. McDannold N., Arvanitis C., Vykhodtseva N. et al. Temporary dis- 4
ruption of the blood-brain barrier by use of ultrasound and micro-

bubbles: safety and efficacy evaluation in rhesus macaques. Cancer 42.

Res 2012;72(14):3652—63. DOI: 10.1158/0008-5472.can-12-0128
. Okada K., Kudo N., Niwa K. et al. A basic study on sonoporation
with microbubbles exposed to pulsed ultrasound. J Med Ultrason

3

—

2005;32(1):3—11. DOI: 10.1007/s10396-005-0031-5 43.

32. Jordao J., Ayala-Grosso C., Markham K. et al. Antibodies targeted
to the brain with image-guided focused ultrasound reduces
amyloid-p plaque load in the TgCRN D8 mouse model
of Alzheimer’s disease. PLoS One 2010;5(5):¢10549. DOI: 10.1371/

journal.pone.0010549 44,

33. Thévenot E., Jorddo J., O’Reilly M. et al. Targeted delivery of self-
complementary adeno-associated virus serotype 9 to the brain,
using magnetic resonance imaging-guided focused ultrasound. Hum

Gene Ther 2012;23(11):1144—55. DOI: 10.1089/hum.2012.013 45.

34. Alli S., Figueiredo C., Golbourn B. et al. Brainstem blood
brain barrier disruption using focused ultrasound: A demonstration

of feasibility and enhanced doxorubicin delivery. J Control Release 46.

2018;281:29—41. DOI: 10.1016/j.jconrel.2018.05.005
35. MeilJ., Cheng Y., Song Y. et al. Experimental study on targeted

methotrexate delivery to the rabbit brain via magnetic resonance 47.

imaging-guided focused ultrasound. J Ultrasound Med
2009;28(7):871—80. DOI: 10.7863/jum.2009.28.7.871

36. Park J., Aryal M., Vykhodtseva N. et al. Evaluation of permeability, 48.

doxorubicin delivery, and drug retention in a rat brain tumor model
after ultrasound-induced blood-tumor barrier disruption. J Control
Release 2017;250:77—85. DOI: 10.1016/j.jconrel.2016.10.011

Bkuag aBropos

B./. CxBopiioBa: pa3paboTka KOHIETIIUY UCCIIeOBaHMS, TU3aiiHa;

B.B. BesnoycoB: HayyHOE penakKTUpOBaHUE;

B.M. IxxacdapoB: HanMcaHKe TeKCTa, MOUCK MaTepuaa;

N.B. CeHbko: moucK 1 00paboTKa MaTepuaja, pelaKTHpOBaHUE;

B.B. KpbL10B: HayuHOE pelakTUpOBaHKE.

Authors’ contributions

V.I. Skvortsova: development of the concept of research, design;

V.V. Belousov: scientific editing;

V.M. Dzhafarov: writing a text, searching for material;

[.V. Senko: material search and processing, editing;

V.V. Krylov: scientific editing.

ORCID aBtopos / ORCID of authors

B.U. CkBopuosa / V.I. Skvortsova: https://orcid.org/0000-0003-2815-280X
B.B. Benoycos / V.V. Belousov: https://orcid.org/0000-0001-6637-8098
B.M. Ixxadapos / V.M. Dzhafarov: https://orcid.org/0000-0002-5337-8715
N.B. Cenbko / I.V. Senko: https://orcid.org/0000-0002-5743-8279

B.B. Kpsutos / V.V. Krylov: https://orcid.org/0000-0001-5256-0905

—_

HENPOXUPYPTUA
TOM 25 Volume 25

Mainprize T., Lipsman N., Huang Y. et al. Blood-brain barrier
opening in primary brain tumors with non-invasive MR-guided
focused ultrasound: a clinical safety and feasibility study. Sci Rep
2019;9(1). DOI: 10.1038/s41598-018-36340-0

Lipsman N., Meng Y., Bethune A. et al. Blood-brain barrier
opening in Alzheimer’s disease using MR-guided focused
ultrasound. Nat Commun 2018;9(1):2336 DOI: 10.1038/s41467-
018-04529-6

Abrahao A., Meng Y., Llinas M. et al. First-in-human trial

of blood-brain barrier opening in amyotrophic lateral sclerosis using
MR-guided focused ultrasound. Nat Commun 2019;10(1):4373.
DOI: 10.1038/s41467-019-12426-9.

Yamaguchi T., Hori T., Hori H. et al. Magnetic resonance-guided
focused ultrasound ablation of hypothalamic hamartoma as a
disconnection surgery: a case report. Acta Neurochir (Wien)
2020;162(10):2513—7. DOI: 10.1007/s00701-020-04468-6

. Bader K., Bouchoux G., Holland C. Sonothrombolysis. Adv Exp

Med Biol 2016:339—62. DOI: 10.1007/978-3-319-22536-4_19
Phenix C., Togtema M., Pichardo S. et al. High intensity focused
ultrasound technology, its scope and applications in therapy and
drug delivery. J Pharm Pharm Sci 2014;17(1):136—53.

DOI: 10.18433/j3zp5f

Pajek D., Burgess A., Huang Y. et al. High-intensity focused
ultrasound sonothrombolysis: the use of perfluorocarbon droplets
to achieve clot lysis at reduced acoustic power. Ultrasound Med
Biol 2014;40(9):2151—61. DOI: 10.1016/j.
ultrasmedbio.2014.03.026

Chen X., Leeman J., Wang J. et al. New insights into mechanisms
of sonothrombolysis using ultra-high-speed imaging. Ultrasound
Med Biol 2014;40(1):258—62. DOI: 10.1016/j.
ultrasmedbio.2013.08.021

Wright C., Hynynen K., Goertz D. In vitro and in vivo high-
intensity focused ultrasound thrombolysis. Invest Radiol
2012;47(4):217—25. DOI: 10.1097/11i.0b013e31823cc75¢c
Westermark S., Wiksell H., Elmqyvist H. et al. Effect of externally
applied focused acoustic energy on clot disruption in vitro. Clin Sci
(Lond) 1999;97(1):67—71. DOI: 10.1042/cs19980379

Rosenschein U., Furman V., Kerner E. Ultrasound imaging-guided
noninvasive ultrasound thrombolysis. Circulation 2000;102(2):238—
45. DOI: 10.1161/01.cir.102.2.238

Maxwell A., Cain C., Duryea A. et al. Noninvasive thrombolysis
using pulsed ultrasound cavitation therapy — histotripsy. Ultrasound
Med Biol 2009;35(12):1982—94. DOI: 10.1016/j.
ultrasmedbio.2009.07.001

KondumkT naTepecoB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IUKTA MHTEPECOB.

Conflict of interest. The authors declare that there is no conflict of interest.

®unaHcuposanue. ViccnenoBaHue mpoBeieHO 6€3 CIOHCOPCKOM MOIEPKKH.
Financing. The study was conducted without sponsorship.

Cratbs noctynuia: 22.06.22. Ipunsara K myommkamuu: 26.01.2023.
Article submitted: 22.06.22. Accepted for publication: 26.01.2023.

2'2023

0630p nuTepatypsl | Literature review

147



2’2023

My6nuuucTtrka | Publicism

148

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

DOI: 10.17650/1683-3295-2023-25-2-148-153

[y 20|

TPAKTAT SIKOTIO BEPEHTAPUO JIA KAPITU

«DE FRACTURA CALVE»

T.A. @®omunbix, C.A. Kyrs, B.C. YiaHos

DIAOY BO «Kpwimckuii pedepanvhbiii ynueepcumem umenu B. H. Bepnadckoeo» Munobprayku Poccuu; Poccus, 295007

Cumgbeponons, npocn. Akademurxa Bepradckoeo, 4

KoHTaKThI:

Cepreii AnatonbeBuy Kyta sergei_kutya@mail.ru

CraTbs nocBslLeHa TPaKTaTy M3BECTHOTO UTANbAHCKOrO Bpaya u aHaToma anoxu PeHeccanca fikono bepenrapuo aa Kapnu
«De fractura calve» («0 nepenomax yepena»), onybaukosaHHoro B 1518 r. B 3Tom Tpyae, cnpaseasiMBo CYUTAIOLEMCS
KpaeyroibHblM KAMHEM B UCTOPUM HENPOXUPYPIUM U HEMPOTPABMATONOr W, aBTOP HE TOJIbKO OMMCaN CUMNTOMATUKY TpaBM
rONI0BbI, HO U NPEANIOXUA UX KNacCUUKaLMIO, OCHOBbI fUddepeHLManbHON fUarHOCTUKMN, XMPYPrUYeCcKyI0 TaKTUKY U He-
06X0[UMbI UHCTPYMEHTAPUIA.
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Treatise of Jacopo Berengario da Carpi “De fractura calve”
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This article describes the treatise “De fractura calve” (“About skull fractures”) of the famous Italian Renaissance phy-
sician and anatomist Jacopo Berengario da Carpi, published in 1518. In this work, rightly considered a milestone in the
history of neurosurgery and neurotraumatology, the author not only described the symptoms of head injuries, but also

offered their classification, basics of differential diagnosis, surgical tactics, and the necessary instruments.
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Ha mpoTsskeHUM MHOTHX BEKOB HEUpPOXUPYPIUs
1 HEMPOTPaBMaTOJIOTHS SIBIISUTUCH chepaMy TIperuMyIIe-
CTBEHHO HAOJIIONCHMS U primum non nocere («He HaBpe-
II»), TIOCKOJIBKY PE3YJIBTaThl OIIEPaTUBHOTO BMEIIIATE b-
CTBa YacTO BPEIWJIM TMAUEHTY OOJbIIE, 9YeM TCUCHUE
camoii 0ojie3Hu. [unmokpart ObLT MEPBBIM, KTO OIKMCA
JiedeHue TpaBM ToJIOBHI B Tpyne «De capitis vulneribus»
(«O paHax rojioBel»). B KHMTE OH KJ1acCUGbUIIMPOBAI ITe-
PEJIOMBI KOCTEH Yeperia 1o TUIIaM, a 10 TSLKECTH TPaBMBI
OIIpenesIsyI HEeOOXOAMMOCTh TpeTlaHalIMK (4eM TsDKeliee
TpaBMa, TeM MEHBIIIE HEOOXOOUMOCTh B TpeIlaHAIIMN).
K coxanenuio, B 310l paboTe He ObLIO HUKAKMX YKa3aHUI
Ha TO, YTO HEBPOJIOTMYECKOE COCTOSTHUE TTAllMEHTa UMEeT
Kakoe-1100 3HauYeHUe IJISI MPUHITUSI XUPYPTUUYECKOTO
peIIeHMS.

B snoxy Bo3poxneHnusi B EBporne 3HaUMTENIbHO yIyd-
IIWJIKCh TTOHNMAaHNEe aHaTOMHUU U Pa3BUTHE XUPYprAde-
ckux MeToa0B. Skomno bepenrapuo na Kapmu (ok. 1460—
1530) — uTaNpIHCKUI Bpad, XUpypr u aHatoMm (puc. 1).
Popuncs B cenennu Kapnu Henoganeky oT MoaeHBbI B ce-
Mbe XUpypra. MeauIImHCKOe 00pa3oBaHUE ITOJIYYHII
B yHUBepcutete bononwn, B kotopom B 1502—1527 T
3aHMMAaJl JOJDKHOCTB Ipodeccopa MeauLiMHbL. SKkoro be-
pEHTapMo BIIEpBbIE M3[a]1 aHATOMUYECKUI TpakTaT C Wi~
moctpanusaMu “Isagoge breves: perlucide ac uberime in
anatomiam humani corporis” («KpaTkoe BBemeH1e B aHa-
TOMMIO YEJOBEYECKOTO Teja»). [IoMUMO YIIOMSIHYTOTO
Tpyda OH oIly0auKoBan MoHorpadumoo «Tractatus de
fractura calve sive cranei» (vt cokpaitieHHO «De Fractura
Cranei» — «QO miepesioMax 4eperia» ), IOCBAIIEHHYIO TpaBMaM
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BEEEENEARID CARFPI.

Puc. 1. dxono bepeneapuo da Kapnu

Jlumoepaghus ¢ uzeecmmoii Kapmursl, Xxpanawelica 6o deopye Ma Comunita
di Carpi. Buinoanena Ioavdonu noo pykoeodcmeom Adeodamo Mansamecma,
Modena, 1844

Fig. 1. Jacopo Berengario da Carpi

Lithograph from a famous painting preserved at the Palazzo Ma Comunita di
Carpi. Executed by Goldoni under the direction of Adeodato Malatesta,
Modena, 1844

rojioBHl. ITocine kaurym Iumnmokpara oHa cTaia BTOpoii pa-
0OTOI HA ATY TEMY U CUMTAETCS BaXXHOM BEXO B UCTOPUU
HEeHpPOTPaBMAaTOJIOTUH.

B 1517 &. dxono bepenrapuo na Kapnu Hapsiny ¢ apy-
TMMU CIIeUMaIMCTaMU ObUT BbI3BaH B AHKOHY, KyAa ObLT
npocrapieH Jloperuo 11 Meanuu (1492—1519), repuor Yp-
OMHO, B XOfe CpaxkeHMsI IIpu Topoae MoHIomb(hO ToIy-
YUBIIWM paHEHNE 3aTbUIOYHOM 00JIACTH TOJIOBBI BBICTpE-
JIOM U3 apKeOy3sl (puc. 2). B Xxome KoHcmInMyma Bpaum
PEUIUIN YIAINTh MHOUIIMPOBAHHEBIC YaCTH 3aTBUIOYHOM
KOCTH, OmHaKo bepeHrapmo Bo3paxka MPOTUB IIPEII0-
JKEHHOTO TUIaHA XUPYPTUIECKOTO 1 ITOCTOIIEPALIMIOHHOTO
JIeYEHUS U UHCTPYMEHTOB [UI ONEPAaTUBHOTO BMELIATENb-
CTBa, 3asBUB, YTO OHM HeaJeKBaTHHI 1 ycTapean. Hecmo-
TpS Ha 3TO, TePIIOT OBLI YCIIEITHO IIPOOTIEPHUPOBAH, paHa
3aXWIa B TeUCHHE Mecsiiia, 1 bepeHrapro cMoT MOKMHYTh
Ankony. I1o Bo3BpaieHun B bonoHbI0 OH pelmi Haru-
caTh KHUTY O TIepejIoMax depera, IT00bl IIPOIEeMOHCTPH -
poBaTh APYTMM BpadyaM CBOM aHATOMUYECKHE 3HAHUS
W OMBIT B JIedeHUM TpaBM ToJ0BHI [1, 2]. [TocBsmeHHas
Jlopenuo 11 Meanuu kHura 6b11a BIiepBbIe OITyOJIMKOBaHA
B 1518 1. B bonmonse (puc. 3) u ¢ 1522 mo 1728 1. nepensna-
BaJtach 6 pas.

ITomumo moapoOGHoro onucanus pansl JlopeHio 11
Menuau TpaKTaT COOCPXUT MH(POPMAIINIO O IPYTHUX CITy-
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Puc. 2. Tuncoguviii cnenok uepena Jlopenyo 11 Meduuu: 6 negoii 3amuiiounoi
00nacmu MOJICHO pasAu4Umb Mpaemy, HAHECEHHYIO 8bICIPENoM U3 apKedy3b.
Myseii Hnemumyma anamomuu Dropenmuiickoeo yHueepcumema

Fig. 2. Plaster cast of the skull of Lorenzo 11 Medici: in the left occipital region
we can distinguish the trauma caused by a shot from an arquebus.

Museum of the Institute of Anatomy, University of Florence).

Zracrarusoc Fracrura Lalue fiue
Lrancia Larpoeditus,

Puc. 3. Tumyavnas cmpanuya mpyoda 4. bepeneapuo da Kapnu «Tractatus
de fractura calve sive cranei» (Boaonws, 1518)

Fig. 3. Title page of J. Berengario da Carpi»s Tractatus de fractura calve sive
cranei (Bologna, 1518)

Yasx MOBPEXICHUS Yepera, KOTOphIe IeTalbHO pa3oupa-
JINCh Ha OCHOBE COOCTBeHHBIX HaOmoneHnit bepenrapno
¥ CJIy4aeB U3 MPAKTUKH ero KoyieT. OMIChIBas pa3InIHbIC
KIMHWYECKUEe cuTyaluu, SIkomo bepeHrapro obparmaer
MPUCTaTbHOE BHUMAHKE Ha CBSA3b MEXIY TOUHBIM PacIo-
JIOKEHUEM paH M BO3HUKAIOIIMMU HEBPOJOTMICCKUMU
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Puc. 4. Pazauunbie 6udbl N08I30K 045 AeHeHUs MPABM 20108bl, npedaodceHHbie bepeneapuo
Fig. 4. Various types of bandages proposed by Berengario for the treatment of head injuries

cuMIIToMaMu. B KHUTe OH 3aTpOHYJT TAKKe BOIIPOCHI TTPO-
THO3a, IMaTHOCTUKH 1 JICYSHUS 1 TTOAPOOHO OITMCal pa3-
JIMYHBIC CTIOCOOBI TPEITaHAIIK Yeperia. TpakTaTr ComepKuT
IepBOE OMYOJMKOBAHHOE OIMCAHME ITOJTHOTO Habopa MH-
CTPYMEHTOB, IIpeTHa3HAYCHHBIX IS YePeITHO-MO3TOBOM
xupypruu [2—6].

KHura, X0Th 1 OCHOBaHA IPEMMYIIIECTBEHHO Ha JIY-
HOM OTIBITE aBTOpA, TI0 CYTH SIBJISICTCS HACTOSIIIINM y4Ie0-
HUKOM M COIEPXUT UCTOPUUECKHIE CCHUTKM Y ITUTATHI aH-
TUYHBIX U CpeIHEeBEKOBLIX Bpadeil 1 dpumocodon. OHa
pazmesicHa Ha 2 9aCTH: B TIEPBOM ONMMCHIBAIOTCS TPUIMHBI
TpaBM TOJIOBHI M TIpemiaraeTcs WX KilacCUpUKAIIus;
2-s1 9aCcTh MOCBSIIIEHA OMUCAHUIO CHUMIITOMOB, TIPOTHO-
CTUYECKMX TaHHBIX U JIedeHII0. KHWTa cComepXuT moapoo-
HOE ONMCaHNe KIIMHUIECKOM KapTUHEI pa3IMIHBIX TPaBM
TOJIOBHI 1 CYOMypaIbHBIX U SIUAYPATbHBIX TEMATOM, T10-
BpEXXIECHUI OT IIPOTUBOYIapa M TOTO, YTO CETOIHS Ha3bI-
BaeTcs cyomypanbHoi amnuemoit. la Kapnu pazpenun
TpaBMBI TOJIOBBI Ha 3 TPYIIITBL: TTOpe3sl (incisio) (ToBpexKe-
HUS CKaJIbIIa), YIMUOKI (contusio) (OT yoapa TyOMHOM WIn
KaMHEM II0 ToJI0Be) U niepdopamuu (perforatio) (ipu pa-
HEHWU CTPeNIoi mim KuHxaiom) [2, 7, 8]. Kpome toro,
B KHUTE TIOOPOOHO ONMMCcaHa KIIMHINIECKas KApTUHA COTPSI-
CEHUS MO3Ta: MOKpacHeHNe TJ1a3, pPBOTA XKETUbI0, TTOTEPS
peun, HapylIeHNe 3peHIsT, KOOPIMHALINH, TOJIOBOKPYKEHHE,
Jxopanka 1 pota. [1py 3ToM aBTOpP Y€TKO pa3mdyacT CUM-
IITOMBI, BO3HUKAIOIINE IIPH ITOPaKEHNH MO3TOBBIX 000JI0-
YeK, ¥ CUMIITOMBI, TIPA KOTOPBIX OHM OCTAIOTCSI HETPOHY-
TeiMU. [1o MHEHUIO YyY4E€HOTO, MEHMHTEaIbHOE TIOPAKEHIE
BBI3BIBACT MOCTOSIHHYIO TOJIOBHYIO 0OJIb M «TOBOJIBHO aK-
TUBHYIO PBOTY Ke/IUblO» M3-3a BO3MOXKHOI «Ilepeaadyn
00 OT MO3ra K KEJIYIKY ITOCPEACTBOM BBICTYIAIOIINX
HUCXOISIIIUX HEPBOB»; IMOKPACHEHHUE IJ1a3 OOBSICHSIIOCh
AHATOMUYECKON CBSI3bIO MEXIY O0O0JIOUKOI T71a3 U 000-
JIOUKaMU TOJIOBHOTO Mo3ra [2, 4, 8].

BepeHrapmo TakKe CIipaBeTMBO OTMETIJI, UTO ITOBPE-
XKICHWE MITKOI MO3TOBO 000JIOYKHM MOXET OBITh TOPa3ao

0oJiee Cepbe3HBIM, YeM TBEPAO, M UYTO B TAKWX CIIydasix
MaIMeHTHI MOTYT CTPAIaTh OT CITa3MOB (CYIOpOT) 1 Imapa-
JIJa Ha MPOTUBOIIOIIOKHOM CTOPOHE Tema. TakKe aBTOp
TIPUBOINT IIPUMEP U3 COOCTBEHHOI MPAKTUKH O BO3MOXK-
HOCTH WHTpamnapeHXMMAaTO3HOTO ITOBPEXICHMS MO3Ta,
KJIMHUYeCcKast KapTUHA KOTOPOTO ITOX0XKa Ha TPaBMY MSIT-
KO MO3TOBOI1 000J109KM [2].

ITo moBomy TpaBM rooBsl 1a Kaprm otMedan, 4To ux
CJIedyeT JICYUTh KaK MOXHO cKopee (IT0 BO3MOXHOCTH,
B TEUCHNE TIEPBOTO Yaca) He TOJIbKO, YTOOHBI «HE 3aTSTH-
BaTh 00JIE3Hb», HO U YTOOBI OOJILHOI OBICTPEE BOCCTAHO-
Busics. [1o ero MHEHMIO, OIIEpaTUBHOE XMUPYPIrUIECKOE
BMEIIATEIBCTBO TTO3BOJISIET IMAIMeHTAM IPAKTHIECKH «HE
OlLLyLIaTh» ero. B mo0oMm citydyae paHbl ciaeayeT o0padaThi-
BaTh «aIrPECCUBHO 1 HEMEIJICHHO» ; TI0CJIC 003aTeILHOTO
MIpH TepeIoMax KOCTeil dyepena pa3pesa KOXHU CIIeayeT
W3BJICYh KOCTHBIE (PparMeHTHl U, TIpU HEOOXOTMMOCTH,
poBecTH TpemaHamuio. Cpenn BceX MPOrHOCTHIECKUX
(akTopoB bepeHrapuo mpumaBan 6oJbIIOE 3HAYECHUE
MYJIbCY W BBIPAXXECHUIO JIUIA, U HET HUKAKUX COMHCHUIA
B TOM, 9TO OH paclo3HaJI aHU30KOPHIO («...OIMH TJ1a3 Ka-
JKETCST MEHBIIIE JPYTOT0») KaK OMacHbIi mpu3Hak [2, §].

B xHure Hamboaee OpUTMHAIBHBIM SBIISICTCS pa3me,
TIOCBSIIICHHBIH JICYSHHIO TPaBM rojioBel. bepeHrapro ckpy-
MyJIE3HO OIKCAJl COCTAaB Maseil, KOTOPhIE YIOTPeOISIINCH
B TO BpeMsI [UTsI JICYCHMS KOXKHBIX paH. B nx perientypy BXo-
IV, HATIpUMED, SIMIHBIC SKeJITKY, KYPUHBIN XU, PO30BOE
MAcJIO ¥ TpaBsiHbIe OTBaphl. Kpome Toro, oH pacKphUT CeKpeT
TIPUTOTOBJICHNST Ma3H, KOTOPYIO UCITONIB30Ba ero oTelr. Ca-
MBIM YIMBUTETBHBIM OKa3aJICS COCTAB, BKIIOYATOIIMIA, KPO-
M€ TPaIUIIMOHHBIX KOMITOHEHTOB, pacTepThIe B TIOPOIIOK
TKaHU 9eJIOBEYECKON MyMHH. ABTOP TIPEICTABIII BAPUAHTHI
OMHTOBAHMSI TOJIOBHI ITALIMEHTOB B 3aBUCUMOCTH OT TPaBMBI
(puc. 4); ToapoOHO OmMCcaa YCIOBHS, B KOTOPHIX TOJDKCH
COIIEPKATHCS TALMEHT IS CKOPEHIIIETO BBI3MOPOBIICHUS,
BKJTFOUAsT PEKMM, COCTOSTHIE BO3MyXa B IIOMEIIICHIH, Kadue-
CTBO TIOCTEJIH ¥ TIOJIOXKEHME O0JIBHOTO B Helt [2, 9].



KHaura comepxuT 8 rpaBiop ¢ M300paxkeHEeM pasInd-
HBIX THCTPYMEHTOB, MCTIOJIB3YeMBIX B XUPYPIUU TOJIOBHI,
B TOM YHCJIe TpeHaHaIlMOHHOE CBepJio (pHC. 5), KOTOpoe
HEKOTOpHBIe HEHPOXUPYPTU CUYUTAIOT POAOHAYATHEHUKOM
coBpeMeHHoTO [2, 7]. U3BeCcTHO, YTO B KHUTE UCIIOJIH30-
BaJNCh TEKCT W WJIIIOCTPAIIMU SHIIMKIIOIECINICCKOTO
TpakTtaTta 1o xupyprun «Kitab at-Tasrif li-man cagiza can
at-talifs («KHHUTA 0 TIpemcTaBIeHUM MEIUITMHCKUX 3HAHUIA
B pacCIIOpsKEHNE TOMY, KOMY HE yIAaeTCs MX COCTaBJIC-
HHE»), HAITMCAHHOTO 3HAMEHUTBIM apaOCKUM BpadoM AOY-
anb-Kacum a3-3axpasu (936—1013). DToT Tpya coaepKUT
TepBBIe M300paXKeHUSI HEKOTOPBIX TPEITaHAIIMOHHBIX 00-
poB momo6Ho mpenctaBieHHBIM B «De Fractura Cranei».
B onmcanusx mHcTpyMeHTOB bepeHrapmo cchliancs Tak-
xe Ha [aeHa 1 ABUIIEHHY, YITOMMHASI HHCTPYMEHTBI, KO-
TOPBIMU Te TTOIL30BaNucCh [4, 10].

B paznene, mocBsIieHHOM XAPYPIUH, aBTOP 00CYyXIa-
€T CPOKH MPOBEACHMS OIepallnii, pa3Mepsl yIaasIeMbIX
¢ parMeHTOB KOCTel dyepena, JajabHelInee TedeHre 001e3-
HU. OCOOEHHO TIMATEILHO OH XapaKTepU3yeT XUPyprude-
CKMe MHCTPYMEHTBI, COrpus instrumentorum, COIIpOBOXIAST
OIMMCcaHue peaTMCTUYHBIMUA WITIOCTpALMSIMU. DTOT Habop
WHCTPYMEHTOB, HEOOXOIMMBIN KaXXIOMy HEpOXUPYPTY,
pasmesieH Ha YCTPOMCTBA WISl TpeTaHaLIMK U TTepdopalinm,
3JIEBATOPHI, SKCTPAKTOPLI 1 goioTa [2, 8,9, 11].

Puc. 5. Tpenan bepeneapuo (cresa) u cospemeHHblil UHCMPYMEHM K0A080-
pom (mpenat) (cnpasa)
Fig. 5. Berengario’s trepan (left) and the modern instrument trepan (right)
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BriepBeie B MemMUIMHCKOM auTeparype bepeHrapuo
MIPeACTaBMII MHCTPYMEHT IIJIST HAJTOXKEeHUS TpeUHAITMOH-
HBIX OTBEPCTHI, COCTOSIIIINIA 13 BpaIllafoIIeiicsl pyKOSITKI
(verticulum), MOIBUKHOTO IEPEBSIHHOTO IIapHUKa, KOTO-
PBIN XUPYPT JOJIKEH yACPKUBATh B JICBOI pyKe (pila rotuna
mobilis), TOOBVMKHOW PYKOSITKHU TSI TIEpeTauyld KPYyTrOBOTO
IBYDKeHUS (cannula mobilis) 1 Habopa pa3IMIHBIX IT0 (popme
1 pa3MepaM B3auMO3aMeHsIEMbIX CBepil (ferebra) (puc. 5, 6).
DaxTIIeCKN 3TOT THCTPYMEHT — IIPApOIUTETh COBPEMEH-
Horo Tpemnana [2, 12].

OmHO M3 cBepll, MpemIoXeHHbIX bepeHrapmno 1 Ha-
3BaHHOE UM terebrum canulatum (puc. 7), IMeJI0 KPyTiyio
3y09aTyio KOPOHKY C IIEHTPaJbHBIM TUGTOM (aculeus),
YTOOBI JIeT9e 3aleIUISITh KOCTh, M 2 OOKOBBIX PEXYIITUX
KpouIa (alae). Ilociie mMpoHUKHOBEHUS O0JIee YeM Ha 1o-
JIOBMHY TOJIIIMHBI KOCTH MOXHO HCIIOIB30BaTh APYTOU
WHCTPYMEHT 0e3 3a0CTPEHHOTO KOHIIa, YTOOBI M30€KaTh
MPOKOJia TBEPAOM MO3roBoIi 0000uKr. TakuM 00pa3oM,
BepeHrapuo pasnuuan «MyXCKYyIO» BEPCUIO C PEKYILIUM
ITU(TOM Ha KOHIIE U «KEHCKYyI0o» — 0e3 Hero [2, 12].

B xHUTE MMEIOTCS TaKKe ONMUCaHWe 1 M300paxkKeHMS
2 TUIIOB KOCTHBIX IIUITIIOB — OMHU MpeIHa3HAYCHBI IS
MIPOKYCHIBAHUS KOCTEH (IT03BOJISIIOT OBICTPO ITPOM3BECTHU
KPaHMOTOMMIO), a IPYTUe — IJIsT 3aXBaThIBAHUS U MU3BJIC-
YeHMST WHOPOMHBIX TeJI M3 pPaHBbl. AKTyaJbHBI TaKXe

"Terehrii ad for:
mam lime optis
s

T erebrum aliud,

Terchrum alisd,

Terchrum alwds

Terchrii quod d
comtienit foamgs

Terckrii quod i
conuenit fieirgs

Terchrum alinds.

"Terchrii quod 1
camuenit foomrg.

Puc. 6. CpasHenue cmapunnsix céepan, npednodcentvix bepeneapuo (caesa),
€ co8peMeHHbIMU (Chpasa)
Fig. 6. Comparison of drills (left) proposed by Berengario with modern (right)
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Hoc eft terebri S canulatum.
N
N
N
S
SN
Alaincidens.

Aculeus.

Puc. 7. Hzobpaxcenue trepanum canulatum u3z knueu bepeneapuo
Fig. 7. lllustration of trepanum canulatum from Berengario’s book

MpeICTaBIEHHBIE aBTOPOM 3JIEBATOPHI, OOJBIION U Ma-
BRI, IS TTombeMa (hparMeHTOB Yeperia, a Takke 4 Buaa
pacmaropos (puc. 8) [2, 9, 11].

Scalprum aduncum,

€ leuarorium
magnum,

OnuceiBasg MHCTPpYMEHTHI, bepeHrapmo yToOUYHSET,
73 KaKOT0 Marepuana OHU JOJDKHBI OBITh U3TOTOBJICHH,
PEKOMEH/IYS MCIIOJIB30BaTh «MHANMCKOE XeJie30». [1pen-
JIaraeTcs TakKe pa3IMJHast TAKTUKA OTepalldii B 3aBUCH -
MOCTH OT THUIIa ITEPEIOMa — «MSITKash», OrpaHNYEHHAsI JINIIb
yoajgeHueM (pparMeHTOB 1 OCKOJIKOB KOCTEH, VTN arpec-
CHBHas C UCIIOJIb30BaHMEM TpeTiaHa 1 ITPOCBEPIMBAHUEM
OTBEepCTHIA 1O Tieprudepru KOCTHOTO AedekTa. OcTaHOBKA
KPOBOTEUEHUS BO BpeMsI ONepallii MPOU3BOIUIACH PyU-
HBIM CXKaTHeM TKaHeW WM C UCTIOJIb30BAaHUEM SIMIHOTO
MOpOIITKa KakK KoaryisiHTa. ITogpoOHO maHbl peKOMeHa-
IINH, Kacarolrecs ITOCIeoNepalliOHHOr0 yxoaa (MeanKa-
MEHTBI, TTOBSI3KM, KOHTPOJIb YNCTOTHI paHbI U T. 1.) [2].

Takum obpaszoM, Tpya SAxomno bepenrapuo ga Kapnu
«O meperomMax yepena» IpeacTaBisieT CoO00i cucTeMaTde-
CKUIA 0030 C ITOJIHBIM OITMCAHUEM Pa3TNIHBIX XUPYPIHde-
CKUX MHCTPYMEHTOB Y MX WJUTIOCTPALIMSIMI, MHCTPYKIIVSIMI
T10 JICYCHUIO TIEPEIOMOB KOCTE yepera, peKOMeHIAIASIMI
110 HEBPOJIOTMYECKOMY OOCIIEIOBAHHUIO 1 TTOCICIYIOIIEMY
HaOIIONEHNIO 3a TTAlleHTaMHU C TpaBMaMU TOJIOBHI [4, 13].
Knaura 0pu1a BOocTpeboBaHA COBpeMEHHUKAMU U CIIeIIAa-
JIMCTaMU TIOCJICAYIOIINX TTOKOJICHMI BIUIOTD IO CEPEIIMHBI
XVIII B.

e

Eleuatotium pacuum qd apeflatur toftrat aceipieriss

Puc. 8. Uzobpasicenus Hekomopwix Helipoxupypeuveckux uHcmpymenmog uz knueu bepeneapuo

Fig. 8. lllustrations of some neurosurgical instruments from Berengario’s book
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EARLY AND LONG-TERM RESULTS OF ENDOVASCULAR
TREATMENT OF CEREBRAL ANEURYSMS

V.V. Bobinov, L.V. Rozhchenko, A.E. Petrov, S.A. Goroshchenko, E.G. Kolomin, N.K. Samochernikh, N.Y. Tukanoyv,
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of Russia; 2 Akkuratov St., Saint Petersburg 197341, Russia

Contact:

INTRODUCTION
Cerebral aneurysms are pathological local protrusions

Vasily Vitalievich Bobinov neyro.bobinov@yandex.ru

Introduction. Postoperative angiographic examinations after endovascular treatment of cerebral aneurysms may
demonstrate unstable results, both in the form of recurrence formation, and in the form of increased degree of occlusion
with initially incomplete occlusion of the aneurysm sac. Cerebral aneurysm recurrences represent an important medical
and social problem comparable in terms of hemorrhage risks with nonoperated aneurysms.

Aim. To estimate the early and long-term results of endovascular treatment of patients with cerebral aneurysms oper-
ated on using different endovascular techniques.

Materials and methods. The present study included 167 patients (48 men and 119 women) with 195 cerebral aneurysms
aged from 18 to 75 years who were operated on using endovascular techniques at the neurosurgical department No. 3
of the Russian Research Neurosurgical Institute named after Prof.A. L. Polenov from 2013 to 2016. The average age of
the patients was 52 + 12 years, the minimum age was 18 years, and the maximum age was 75 years. The choice of end-
ovascular treatment method in the patients included in the study was based on anatomico-topographic and morpho-
metric features of aneurysm, as well as taking into account the period of aneurysmal disease course.

Results. The study of data of control angiographic examinations after endovascular treatment of patients with cerebral
aneurysms showed that in the remote postoperative period the degree of aneurysm occlusion may differ from that ini-
tially achieved. The probability of aneurysm recurrence after its isolated occlusion with coils may reach 13.1% already
in 6 months after surgical treatment, 31.7% after 12 months and 22.3% after 36 months, averaging 22.5% (p < 0.05).
Conclusion. The personalized approach in choosing optimal surgical tactics for the treatment of patients with cerebral
aneurysms allows to achieve stable radical aneurysm occlusion, to decrease the incidence of postoperative complications
and aneurysm recurrences in the long-term postoperative period.
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and the Barrow Ruptured Aneurysm Trial (BRAT), have
demonstrated better clinical outcomes in endovascular

of the artery wall and become one of the main causes of
intracranial hemorrhage, which occurs more often in peo-
ple of working age [1, 2]. A complicated course of aneurys-
mal disease can lead to development of a severe, persistent
neurological deficit or death [3]. In recent decades, includ-
ing due to active introduction of techniques of endovascular
occlusion of cerebral aneurysms, significant progress has
been made in treatment of patients with this cerebrovascu-
lar pathology. The achievements of recent years have made
it possible to expand the scope of endovascular techniques
to almost all types and localization of cerebral aneurysms
creating a direct alternative to microsurgical treatment [4,
5]. The results of large international randomized trials, such
as the International Subarachnoid Aneurysm Trial (ISAT)

treatment of patients during acute period of subarachnoid
hemorrhage as compared with microsurgical techniques;
meanwhile among the advantages have been noted lower
risks of operation on patients initially being in a serious
condition, having severe somatic status, severe neurological
deficit caused among other things by aneurysm rupture, as
well as the possibility of chemical angioplasty for treatment
and prevention of cerebral vasospasm [6, 7].

The gradual accumulation of data on the long-term re-
sults of endovascular occlusion of aneurysms made it clear
that the achieved radical result of turning off the aneurysm
from bloodstream may be short-lived and the eliminated risks
of intracranial hemorrhage may resume in some cases [8—
11]. At the same time, most reports that describe hemorrhage
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from previously occluded aneurysms indicate a more severe
course of the disease that more often leads to deep disabil-
ity and death [12—14].

Thus, it is obvious the necessity and actuality of study-
ing the causes of recurrence of cerebral aneurysms after
endovascular interventions as well as optimization of tactics
of the endovascular treatment depending on the risk factors
of recurrence.

The aim of the study was to evaluate the early and long-
term results of endovascular treatment of patients with ce-
rebral aneurysms operated using various endovascular tech-
niques.

MATERIALS AND METHODS

The present study included 167 patients (48 men and
119 women) with 195 cerebral aneurysms aged 18 to 75 years,
operated using endovascular methods of treatment from
2013 to 2016 on the basis of neurosurgical Department No. 3
of the V.L. Polenov Russian Research Neurosurgical Insti-
tute — branch of the Almazov National Medical Research
Center of Ministry of Health of Russia. The average age of
the patients was 52 * 12 years (from 18 to 75 years).

It should be noted that out of 195 aneurysms, 76 (39%) ma-
nifested themselves as intracerebral hemorrhage, other neuro-
logical symptoms (mass-effect, thromboembolism from the
aneurysm sac) — 19 cases (9.7%) and 100 (51.3%) aneu-
rysms were asymptomatic and randomly detected. 169
(86.7%) cerebral aneurysms were occluded by detachable
spirals including those with the use of assisting techniques
of which in 64 (37.9%) cases the aneurysm was turned off
from the bloodstream using detachable spirals without ad-
ditional assisting techniques, in 41 (24.2%) cases balloon
assistance was used, in 64 (37.9%) — stent-assistance was
used. In 26 (13.3%) cases a reconstruction of the parent
artery with a flow diverter stent was performed.

The choice of endovascular treatment method for pa-
tients included in the study was based on the anatomo-to-
pographic and morphometric features of the aneurysm, as
well as taking into account the period of aneurysmal di-
sease.

ASSESSMENT OF PRIMARY

ANGIOGRAPHICTHE RESULTS

OF THE CONDUCTED SURGICAL

TREATMENT

The analysis of angiograms performed at the end of
surgical treatment evaluated the radicality of aneurysm
shutdown from bloodstream, the safety of arterial branches
involved in the aneurysm, the absence of sagging coils of
spirals into the vessel lumen, the presence of stagnation of
the contrast agent in the aneurysm sac (if stenting tech-
niques of the parent artery were used), the position of the
implanted stent. The aneurysm occlusion class was evalu-
ated according to the Raymond—Roy Occlusion Classifica-
tion (RROC, 2006) and Cekirge—Saatci (Cekirge—Saatci,
CSC, 2016) classifications.
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Of the 195 cerebral aneurysms, 169 (86.7%) were oc-
cluded by detachable spirals, including those with use of as-
sisting techniques, of which in 64 (37.9%) cases the aneurysm
was turned off from bloodstream using detachable spirals
without additional assisting techniques, in 41 (24.2%) cases
the balloon assistance was used, in 64 (37.9%) — the stent-
assistance. In 26 (13.3%) interventions, reconstruction of
the parent artery with a flow diverter stent was performed.
Total shutdown of aneurysm from bloodstream was
achieved in 101 (58.8%) cases, subtotal — in 52 (30.8%), par-
tial occlusion was performed in 16 (9.4%) cases (p < 0.05)

(Fig. 1).

Occlusion class:

W classA W classB class C

bl

spirals balloon-assistance stent-assistance
Type of endovascular treatment

80

60

40

2

o

Radicallity of aneurysm occlusion, %

0

Fig. 1. Raymond— Roy initial radicality of cerebral aneurysm occlusion

There was an increase in the primary radicality of sur-
gical treatment aimed at turning off the aneurysm from
bloodstream using assisting techniques (odds ratio (OR)
1.726; 95% confidence interval (CI) 0.917—3.251; p < 0.05).
With stent assistance, the radicality rates are higher as com-
pared with the group without assisting techniques — 68.8
and 51.6%, respectively (OR = 2.067, 95% CI 1.005—4.250,
p < 0.05). In all 26 cases of using flow diverter stents, re-
modeling of the parent artery (class IVA according to CSC)
was achieved.

According to our data, unfavorable factors preventing
the achievement of total occlusion of aneurysm by detach-
able spirals, including when there was used balloon assistance,
were wide (more than 6 mm) neck and large (15—25 mm) size
of aneurysm (p < 0.005), while favorable — the size of neck in
the range of 3—6 mm and its usual (4—15 mm) size (p < 0.005).

EVALUATION OF LONG-TERM

ANGIOGRAPHIC RESULTS OF SURGICAL

TREATMENT

We considered the data of selective cerebral angiogra-
phy performed no earlier than 6 months after the surgical
intervention to be long-term results. The analysis of control
angiograms took into account the dynamics and complete-
ness of the aneurysm shutdown from the bloodstream using
the specified classifications RROC (2006) and CSC (2016).
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Fig. 2. Unstable occlusion result in the long-term postoperative period
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Fig. 3. Increase of radical occlusion in the long-term postoperative period

The analysis of control angiograms showed that the
result of occlusion may be both stable and unstable, in the
latter case it may be caused by both an increase in the oc-
clusion degree of initially non-radically switched-off aneu-
rysm and due to formation of recurrence (Fig. 2). The data
obtained indicate high frequency of unstable occlusion of
cerebral aneurysms in cases when used isolated occlusion
by detachable spirals (36.8, 58.5 and 54.8% after 6, 12 and
36 months, respectively), balloon assistance (32.3, 43.7 and
6% after 6, 12 and 36 months) or stent assistance (37.5, 34.2
and 30.7% after 6, 23 and 36 months). Subtotal occlusion
in our series turned out to be the most unstable type of occlu-
sion (RROC class IT) (p < 0.05).

We analyzed the increase in radical occlusion in long-
term postoperative period (Fig. 3).

It was found that the average increase in radical occlu-
sion in the long-term period with the use of isolated aneu-
rysm occlusion by detachable spirals was 24.8% (21.1, 24.4
and 29% after 6, 12 and 36 months, respectively), with
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Fig. 4. Frequency and duration of recurrence of cerebral aneurysms

balloon assistance — 19.8% (16.2, 12.5 and 30.8% after 6,
12 and 36 months), with stent assistance — 18.1% (14.6, 23
and 18.1% after 6, 12 and 36 months) at p < 0.05.

When analyzing the data of control postoperative an-
giograms, an assessment of the timing and frequency of
recurrence formation was carried out (Fig. 4).

It was revealed that average frequency of recurrence
after the use of isolated aneurysm occlusion by detachable
spirals was 22.5% (13.1, 31.7 and 22.6% after 6, 12 and
36 months, respectively), with balloon assistance — 26.1%
(16.2, 31.3 and 30.8% after 6, 12 and 36 months), stent — assis-
tance — 10.8% (12.5, 12.2 and 7.7% after 6, 12 and 36 months)
(p <0.05).

ASSESSMENT OF RECURRENCE FORMATION

RISKS

A statistical analysis of anatomo-topographic, mor-
phometric characteristics of the aneurysm and its sup-
porting vessel was carried out to identify risk factors for
the formation of aneurysm recurrence after endovascular
treatment. According to the data obtained, localization
of aneurysm, involvement of bifurcation, inclusion of
arterial branches, bending of the artery, presence of di-
verticula do not have a statistically significant effect on
the recurrence risk.

When analyzing aneurysm morphometric characte-
ristics, it was found that statistically significant predictors
of aneurysm recurrence after endovascular occlusion are
large size (15—25 mm) of the aneurysm (p = 0.043) and its
height (distance from the neck to the dome) more than
6 mm (p = 0.037).

The analysis of dependence of recurrence risks on the
method of endovascular treatment used was carried out.
According to the data obtained, the risk of aneurysm recur-
rence is 1.83 times higher when detachable spirals are em-
ployed without use of assisting techniques (p = 0.028), and
also 2.03 times higher if class II radicality according to
RROC is achieved (p = 0.011).



In addition, it was found that another predictor of re-
currence is a transferred intracerebral hemorrhage from an
aneurysm (p = 0.017).

Thus, reliable predictors of aneurysm recurrence after
endovascular treatment according to our data are as follows:
large aneurysm size (p < 0.05), its height is more than 6 mm
(p < 0.05), the use of detachable spirals without employ-
ment of assisting techniques (p < 0.05), subtotal aneurysm
occlusion (class IT according to RROC) (p < 0.05), suffered
intracerebral hemorrhage from aneurysm (p < 0.05).

The analysis of our data confirms the need for long-
term angiographic control of radicality of the aneurysm
shutdown from bloodstream for timely detection of their
recurrence and repeated surgical intervention in order to
prevent possible rupture of the aneurysm.

Based on the data obtained showing that initially incom-
plete occlusion plays a leading role in formation of aneurysm
recurrence, we have developed an algorithm for differentiated
selection of patients for endovascular treatment (Fig. 5).

One of the determining factors is the anatomo-mor-
phometric characteristics of aneurysm, on the basis of
which the possibility of radical shutdown of the aneurysm
from bloodstream using detachable spirals is evaluated.
Such characteristics of aneurysm include baggy-spherical
shape, narrow unstrung neck, single-chamber structure and
the absence of involvement of arterial branches in the neck
and aneurysm sac.

DISCUSSION
The main goal of treatment of patients with cerebral
aneurysms is the prevention of intracranial hemorrhage.
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Having a lower primary radicality as compared with micro-
surgical clipping, the endovascular treatment has a number
of advantages, such as possibility of performing surgical
treatment of aneurysms that are difficult to access for mi-
crosurgery, low invasiveness during treatment, low risks of
local purulent-septic complications, as well as shorter du-
ration of inpatient treatment [6, 12, 15—17].

Gradual accumulation of data on long-term results of
aneurysms endovascular occlusion have made it possible to
understand that the achieved radical result of turning off the
aneurysm from bloodstream may be short-lived and, in
some cases, the eliminated risks of intracranial hemorrhage
may resume [5, 8, 9—11, 18, 19].

According data by L. Pierot et al., the use of isolated
occlusion of aneurysms by detachable spirals makes it pos-
sible to achieve total shutdown of the aneurysm from blood-
stream only in half of cases [20]. In our series of 64 aneu-
rysms occluded by spirals without use of assisting techniques
in 33 (51.6%) cases aneurysms were turned off from blood-
stream totally, in 27 (42.2%) — subtotally and in 4 (6.2%) —
partially. Thus, the primary results of endovascular isolated
occlusion of aneurysms by detachable spirals achieved by us
are comparable with the data presented in the literature.

According to G.M. Debrun et al., in order to achieve
radical occlusion of an aneurysm using only spirals, the
aneurysm must have the following characteristics: bag-
gy-spherical shape, normal size, narrow neck, absence of
diverticula [21]. According to our data, the favorable charac-
teristics of aneurysm contributing to its radical shutdown
from bloodstream when using detachable spirals without
assisting techniques are the dimensions of its neck in the
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Fig. 5. Algorithm of differential selection of patients for endovascular treatment
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range from 3 to 6 mm and usual (4—15 mm) dimensions
(p <0.005).

According to results of study of effectiveness of balloon
assistance in occlusion of cerebral aneurysms, this tech-
nique allows achieving a primary radical shutdown of the
aneurysm from bloodstream in 69.4% of cases [22]. Accord-
ing to our data on use of the balloon-assist technique, the
total shutdown from the bloodstream was achieved in 24
(58.5%) cases out of 41, the subtotal one — in 15 (36.6%)
cases and partial — in 2 (4.9%) cases. The results obtained
showed a lower effectiveness of the technique when com-
pared with the data published in literature that may be ex-
plained by peculiarities of selection of patients for treatment
since this group also included patients with contraindica-
tions for combined use of double disaggregant therapy and
stenting techniques which did not always allow to achieve
total aneurysm occlusion.

According to our data, the unfavorable factors prevent-
ing achievement of aneurysm total occlusion by detachable
spirals with balloon assistance include its neck size of more
than 6 mm and large (15—25 mm) aneurysm size (p < 0.005);
also, the favorable ones are the neck sizes in the range of
3—6 mm and usual size (4—15 mm) of aneurysm (p < 0.005).
M. M. Balaguruswamy et al. came to similar conclusions in
2021 pointing out low efficiency of using the balloon for
large and giant aneurysms with wide neck [23].

Modern publications have noted high efficacy of using
stent assistance for occlusion of cerebral aneurysms. So, ac-
cording data by B.J. Daou et al. [24] and H. Luecking et al.
[25], the use of this technique made it possible to achieve
primary total aneurysm occlusion in 51.9—81.8% of cases. In
our series of operations, stent assistance made it possible to
achieve total shutdown of the aneurysm from bloodstream in
44 (68.8%) cases out of 64, subtotal — in 10 (15.6%) cases
and partial — in 10 (15.6%) cases, the outcomes were com-
parable with the results of previous studies.

It should be noted an increase in primary radicality of
surgical treatment aimed at turning off the aneurysm from
bloodstream using assisting techniques (OR = 1.726; 95%
CI 0.917—3.251; p < 0.05). At the same time, stent-assis-
tance has higher rates of radicality as compared with the
group without assisting techniques (68.8 and 51.6%, respec-
tively; OR = 2.067; 95% CI 1.005—4.250; p < 0.05). The
best radicality of occlusion when using stent assistance was
demonstrated by aneurysms with a neck size of 3—6 mm
(77.8%) (p = 0.048), that is better that the results obtained
when only spirals (61.1%) and balloon assistance (65.5%)
were used. The unfavorable result on radicality was also
confirmed by us in the group of aneurysms with a wide
neck — the partial occlusion of aneurysms in this group
reached 31.2% (p = 0.048).

A complete reconstruction of the vessel carrying the
aneurysm can be achieved by using a flow diverter stent.
According to publication by W.A. Florez et al., this tech-
nique makes it possible to remodel an parent artery in
80.4% of cases, however, complete shutdown of the aneu-

rysm from bloodstream occurs delayed due to slowing of
blood flow in the aneurysm sac and its gradual thrombosis
[26]. In our series, the 26 patients underwent installation of
flow diverter stent. In all cases of using this technique, the
blood flow in the aneurysm sac was slowed down with artery
remodeling (class IVA according to CSC), the outcome that
is fully matching the published data on the use of this cate-
gory of stents.

The need for postoperative monitoring after surgical
treatment of aneurysm was first reported in 1965 by McKissok,
who revealed a recurrence of an aneurysm of the middle
cerebral artery in a patient who died from repeated intra-
cranial hemorrhage. Also, the need for angiographic control
was reported in the monograph of A.N. Konovalov “Surgi-
cal treatment of arterial aneurysms of the brain” [27].

Studying long-term angiographic results of endovascu-
lar occlusion of aneurysms by detachable spirals during the
international randomized trial Barrow Ruptured Aneurysm
Trial (BRAT), R.E Spetzler et al. came to disappointing
conclusion that 10 years after surgery, only 22% of aneu-
rysms retained a stable radical occlusion result [28]. Our
series of 64 cases of aneurysms operated using isolated oc-
clusion with detachable spirals demonstrated stable angio-
graphic results in 49.9% of cases, which significantly ex-
ceeds the published results, but assumes necessity to
continue the angiographic control.

According to K. Aydin et al., the use of balloon assis-
tance contributes not only to increase in primary radicality
of occlusion but also to preservation of stable angiographic
result in the long-term postoperative period [29]. Our data
demonstrate stable angiographic result of occlusion of
41 cerebral aneurysms in 54.1% of cases, the portion is
slightly higher than that obtained with isolated occlusion by
detachable spirals.

According to J. Kim et al., stent assistance have demon-
strated the best stability of the angiographic result among
the aneurysm occluding techniques [30]. According to
G. Xue et al., in patients operated with stent assistance, the
long-term angiographic result may differ significantly from
the postoperative one: it was noted that with initially total
occlusion of 21.7% of aneurysms, in the long-term period
total occlusion was already demonstrated by 87% [31] ones.
According to our data, the use of this technique shows a
stable angiographic result in 65.9% of observations, which
is consistent with information from similar studies.

The data from our study have demonstrated that the
result of aneurysm occlusion may be unstable, while the
radicality of occlusion may both increase due to thrombosis
of aneurysms with initially incomplete occlusion and de-
crease due to formation of recurrence. According to our
data, in the long-term postoperative period an increase in
radiality of occlusion due to delayed thrombosis of sac of an
initially non-radially switched-off aneurysm was noted in
24.8% cases when using isolated occlusion with detachable
spirals, in 19.8% cases with balloon assistance and in 18.1%
cases with stent assistance.



The recurrence (or unstable occlusion) of aneurysm is
define by J.V. Byrne et al. as increase in amount of contrast
agent filling the aneurysm relative to angiographic type of aneu-
rysm at the end of treatment. They also have suggested that
aneurysm recurrence may occur as a result of subtotal occlu-
sion of aneurysm or compaction of spiral complex that raises
concerns about ability of this technique to protect against con-
tinued aneurysm growth and repeated hemorrhage [32].

The analysis of literary sources have allowed us to com-
pare our own results with the data of other researchers. So,
in 1998, C. Cognard et al. have reported about 19% of re-
currences after isolated occlusion of aneurysms by detach-
able spirals [8], R.A. Willinsky et al. in 2009 — about 20.3%
[33] and J.R. Vanzin et al. in 2012 — about 26.8% [11].
According to our data, the probability of aneurysm recur-
rence after its isolated spiral occlusion can reach 13.1%
as early as 6 months after surgical treatment, 31.7% — after
12 months and 22.3% — after 36 months, which is an aver-
age of 22.5% (p < 0.05).

When aneurysm is occluded by spirals using the bal-
loon-assisted technique, aneurysm recurrence may occur
in 16.2% of cases 6 months after surgical treatment, in
31.3% after 12 months and 30.8% after 36 months, this is
an average of 26.1%. The higher frequency of recurrence
formation in this group may be explained by the peculiari-
ties of selection of patients for this type of intervention,
complex anatomico-topographic and morphometric fea-
tures of the aneurysm, as well as the inability to reconstruct
the vessel carrying the aneurysm (lack of adherence to re-
gular use of disaggregant therapy, presence of contraindica-
tions to its reception).

The use of stent assistance is accompanied by a lower
percentage of recurrence — 12.5% after 6 months, 12.2% —
after 12 months, 7.7% — after 36 months, which is an aver-
age of 10.8%. When using flow diverter stents, there is the
lowest risk of recurrence, while monitoring the degree of
aneurysm occlusion is required to assess the effectiveness of
the treatment after cancellation of double disaggregant
therapy. The delayed mechanism of occlusion with this
method is achieved by diverting the blood flow from the
aneurysm sac followed by formation of blood clot in it. In
addition, the implanted stent is serves as a matrix for further
endothelization which eventually leads to complete remo-
deling of the artery lumen.

When analyzing the anatomo-topographic and mor-
phometric characteristics of aneurysms, it was the large
(15—25 mm) size of the aneurysm that turned out to be a
statistically significant risk factor for recurrence increasing
it by 1.75 times (p = 0.043) as compared with smaller aneu-
rysms. At the same time, it was found that the height of the
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aneurysm less than 6 mm significantly reduces the risk of
recurrence by 1.85 times (p = 0.024).

Our analysis of long-term angiographic results, depend-
ing on the method of endovascular treatment used, showed
that risk of aneurysm recurrence is 1.83 times higher when
using detachable spirals without the use of assisting tech-
niques (p = 0.028), which is supported by the information
from the world literature [19, 34], and also 2.03 times high-
er (p = 0.011) if the radicality that has been achieved cor-
responded to Class II according to RROC at the end of
operation. According to J. Raymond et al., gender, age and
localization of the aneurysm are not significant for the aneu-
rysm recurrence; while during the aneurysm treatment in
acute phase of hemorrhage, its large size and wide neck as
well as initially incomplete shutdown of the aneurysm from
bloodstream may be associated with recurrence. In their
work, the authors also identified 2 main types of recur-
rence — large and small, based on the size of the aneurysm
part that was filled with contrast [18].

The classification of recurrent cerebral aneurysms de-
veloped and proposed by us after endovascular interventions
includes the previously proposed by J. Raymond et al. the
degrees of recurrence and also specifies timing of forma-
tion, type, cause and nature of the clinical course of recur-
rence. Based on the predictors of recurrence formation
identified by us, namely — use of isolated aneurysm occlu-
sion with detachable spirals (p = 0.028), subtotal aneurysm
occlusion of class II according to RROC (p =0.011), large
(15—25 mm) aneurysm size (p = 0.043), — the 2 algorithms
were formulated: 1) the choice of optimal method of endo-
vascular treatment of patients with cerebral aneurysms and
2) the differentiated approach to choice of method for surgi-
cal intervention in case of cerebral aneurysm recurrence.

In spite of development of endovascular neuroradiolo-
gy, today none of the available methods of endovascular
intervention can reliably guarantee a complete stable cure
of a particular patient due to possibility of aneurysm recur-
rence [35, 36]. Therefore, such topical issues as optimal
primary choice of the endovascular intervention type as well
as need to optimize or even develop a new personalized
approach to endovascular treatment of cerebral aneurysms
come to the fore [37, 38].

CONCLUSION

The use of the algorithms developed and proposed by
us will contribute to optimization of endovascular treatment
of patients with cerebral aneurysms, minimizing risks of
their recurrence, reducing risks of recurrent subarachnoid
hemorrhage in the long-term postoperative period, as well
as the need for repeated surgical intervention.

12023

Original report

159



2’2023

Original report

10.

12.

13.

14.

15.

16.

17.

18.

19.

160

HENPOXHUPYPIUA ‘ Russian Journal of Neurosurgery
TOM 25 Volume 25

. Brisman J.L., Song J.K., Newell D.W. Cerebral aneurysms.

N Engl J Med 2006;355(9):928—39. DOI: 10.1056/nejmra052760

. Surgery for cerebral aneurysm: in 3 v. V. 2 / Ed. by V.V. Krylov.

Moscow: T.A. Alekseeva, 2011. 432 p. (In Russ.).

. Zubkov Y.N., Nikiforov B.M., Shustin V.A. Balloon catheter

technique for dilatation of constricted cerebral arteries after
aneurysmal SAH. Acta Neurochir (Wien) 1984;70(1—-2):65—79.
DOI: 10.1007/6f01406044

. Fiorella D., Albuquerque EC., Han P. et al. Preliminary experience

using the Neuroform stent for the treatment of cerebral aneurysms.
Neurosurgery 2004;54(1):6—16. DOI: 10.1227/01.neu.0000097194.
35781.ea

. Zhang L., Chen X., Dong L. et al. Clinical and angiographic

outcomes after stent-assisted coiling of cerebral aneurysms with
laser-cut and braided stents: a comparative analysis of the
literatures. Front Neurol 2021;29(12):666481. DOI: 10.3389/fneur.
2021.666481

. Molyneux A.J., Birks J., Clarke A. et al. The durability

of endovascular coiling versus neurosurgical clipping of ruptured
cerebral aneurysms: 18 year follow-up of the UK cohort of the
International Subarachnoid Aneurysm Trial (ISAT). Lancet
2015;385(9969):691—7. DOI: 10.1016/S0140-6736(14)60975-2

. Spetzler R.E,, McDougall C.G., Zabramski J.M. et al. The Barrow

Ruptured Aneurysm Trial: 6-year results. J Neurosurg
2015;123(3):609—17. DOI: 10.3171/2014.9.JNS 141749

. Cognard C., Weill A., Castaings L. et al. Intracranial berry

aneurysms: angiographic and clinical results after endovascular
treatment. Radiology 1998;206(2):499—510. DOI: 10.1148/
radiology.206.2.9457205

. Gallas S., Pasco A., Cottier JP. et al. A multicenter study of 705 rup-

tured intracranial aneurysms treated with Guglielmi detachable
coils. AJNR Am J Neuroradiol 2005;26(7):1723—31. PMID: 16091521
Aikawa H., Kazekawa K., Nagata S. et al. Rebleeding after endo-
vascular embolization of ruptured cerebral aneurysms. Neurol Med
Chir (Tokyo) 2007;47(10):439—45;disc. 446—7. DOI: 10.2176/
nmc.47.439

. Vanzin J.R., Mounayer C., Abud D.G. et al. Angiographic results

in intracranial aneurysms treated with inert platinum coils.

Interv Neuroradiol 2012;18(4):391—400. DOI: 10.1177/
159101991201800405

Schaafsma J.D., Sprengers M.E., van Rooij W.J. et al. Long-term
recurrent subarachnoid hemorrhage after adequate coiling versus
clipping of ruptured intracranial aneurysms. Stroke
2009;40(5):1758—63. DOI: 10.1161/STROKEAHA.108.524751
Cho Y.D., Lee J.Y., Seo J.H. et al. Early recurrent hemorrhage after
coil embolization in ruptured intracranial aneurysms. Neuro-
radiology 2012;54(7):719—26. DOI: 10.1007/s00234-011-0950-3
Ando K., Hasegawa H., Suzuki T. et al. Delayed bleeding

of unruptured intracranial aneurysms after coil embolization:

a retrospective case series. World Neurosurg 2021;149:e135—e145.
DOI: 10.1016/j.wneu.2021.02.061

Jakubowski J., Kendall B. Coincidental aneurysms with tumours
of pituitary origin. J Neurol Neurosurg Psychiatry
1978;41(11):972—9. DOI: 10.1136/jnnp.41.11.972

Connolly E.S. Jr, Solomon R.A. Management of symptomatic
and asymptomatic unruptured aneurysms. Neurosurg Clin N Am
1998;9(3):509—24. PMID: 9668183

Ajiboye N., Chalouhi N., Starke R.M. Unruptured cerebral
aneurysms: evaluation and management. ScientificWorldJournal
2015;2015:954954. DOI: 10.1155/2015/954954

Raymond J., Guilbert E, Weill A. et al. Long-term angiographic
recurrences after selective endovascular treatment of aneurysms
with detachable coils. Stroke 2003;34(6):1398—403.

DOI: 10.1161/01.STR.0000073841.88563.E9

Bracard S., Barbier C., Derelle A.L., Anxionnat R. Endovascular
treatment of aneurisms: pre, intra and post operative management.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Eur J Radiol 2013;82(10):1633—7. DOI: 10.1016/j.ejrad.2013.
02.012

Pierot L., Barbe C., Thierry A. et al. Patient and aneurysm factors
associated with aneurysm recanalization after coiling. J Neurointerv
Surg 2022;14(11):1096—101. DOI: 10.1136/neurintsurg-2021-
017972

Debrun G.M., Aletich V.A., Kehrli P. Aneurysm geometry:

an important criterion in selecting patients for Guglielmi detachable
coiling. Neurol Med Chir (Tokyo) 1998;38(Supp 1):1-20.

DOI: 10.2176/nmc.38.suppl_1

Taqi M.A., Quadri S.A., Puri A.S. et al. A prospective multicenter
trial of the transform occlusion balloon catheter: trial design

and results. Interv Neurol 2018;7(1—2):53—64.

DOI: 10.1159/000481518

Balaguruswamy M.M., Mohamed E., Vijayan K. et al. Balloon-
assistance for the transcirculation access of a remodeling balloon
for coiling of wide-necked aneurysms: report of two cases.
Neurointervention 2021;16(2):165—70. DOI: 10.5469/
neuroint.2020.00367

Daou B.J., Palmateer G., Linzey J.R. et al. Stent-assisted coiling
of cerebral aneurysms: Head to head comparison between the
Neuroform Atlas and EZ stents. Interv Neuroradiol 2021;27(3):
353—61. DOI: 10.1177/1591019921989476

Luecking H., Struffert T., Goelitz P. et al. Stent-Assisted Coiling
Using Leo+ Baby Stent: immediate and mid-term results. Clin
Neuroradiol 2021;31(2):409—16. DOI: 10.1007/s00062-020-00904-3
Florez W.A., Garcia-Ballestas E., Quifiones-Ossa G.A. et al.

Silk® Flow diverter device for intracranial aneurysm treatment:

a systematic review and meta-analysis. Neurointervention
2021;16(3):222—31. DOI: 10.5469/neuroint.2021.00234

Bobinov V.V,, Petrov A.E., Goroshhenko S.A. et al. Historical
aspects of surgical treatment of cerebral aneurysms. P. I. Rossijskij
nejroxirurgicheskij zhurnal im. professora A.L. Polenova =Russian
Journal of Neurosurgery 2020;12(1):S.5—11. (In Russ.).

Spetzler R.F., McDougall C.G., Zabramski J.M. et al. Ten-year
analysis of saccular aneurysms in the Barrow Ruptured Aneurysm
Trial. J Neurosurg 2019;132(3):771—6. DOI: 10.3171/2018. 8.
JNSI181846

Aydin K., Stracke P., Berdikhojayev M. et al. Safety, efficacy, and
durability of stent plus balloon-assisted coiling for the treatment

of wide-necked intracranial bifurcation aneurysms. Neurosurgery
2021;88(5):1028—37. DOI: 10.1093/neuros/nyaa590

Kim J., Han H.J., Lee W. et al. Safety and efficacy of stent-assisted
coiling of unruptured intracranial aneurysms using low-profile
stents in small parent arteries. AJINR Am J Neuroradiol
2021;42(9):1621—6. DOI: 10.3174/ajnr.A7196

Xue G., Tang H., Liu P. et al. Safety and Long-term efficacy

of stent-assisted coiling for the treatment of complex posterior
cerebral artery aneurysms. Clin Neuroradiol 2021;31(1):89—-97.
DOI: 10.1007/500062-019-00825-w

Byrne J.V., Sohn M.J., Molyneux A.J., Chir B. Five-year
experience in using coil embolization for ruptured intracranial
aneurysms: outcomes and incidence of late rebleeding. J Neurosurg
1999;90(4):656—63. DOI: 10.3171/jns.1999.90.4.0656

Willinsky R.A., Peltz J., da Costa L. et al. Clinical and angiographic
follow-up of ruptured intracranial aneurysms treated with endo-
vascular embolization. AJNR Am J Neuroradiol 2009;30(5):1035—
40. DOI: 10.3174/ajnr.A1488.

Fingerlin T.J., Rychen J., Roethlisberger M. et al. Long-term
aneurysm recurrence and de novo aneurysm formation after surgical
treatment of unruptured intracranial aneurysms: a cohort study

and systematic review. Neurol Res 2020;42(4):338—45.

DOI: 10.1080/01616412.2020.1726587

Bobinov V.V,, Petrov A.E., Rozhchenko L.V. et al. Microsurgical
treatment of a patient with recurrent anterior communicating artery
aneurysm after endovascular spiral occlusion. A case report.


https://pubmed.ncbi.nlm.nih.gov/?term=Brisman+JL&cauthor_id=16943405
https://pubmed.ncbi.nlm.nih.gov/?term=Song+JK&cauthor_id=16943405
https://pubmed.ncbi.nlm.nih.gov/?term=Song+JK&cauthor_id=16943405
https://pubmed.ncbi.nlm.nih.gov/?term=Newell+DW&cauthor_id=16943405
https://doi.org/10.1056/nejmra052760
https://doi.org/10.1007/bf01406044
https://doi.org/10.1227/01.neu.0000097194.35781.ea
https://doi.org/10.1227/01.neu.0000097194.35781.ea
https://doi.org/10.3389/fneur.2021.666481
https://doi.org/10.3389/fneur.2021.666481

Sovremenny'e problemy"' nauki i obrazovaniya =Modern problems
of science and education 2021;3:192. DOI: 10.17513/spno.

30693

36. Bobinov V.V., Petrov A.E., Goroshhenko S.A. et al. Reconstruction

of an artery with a flow-diverter as a method of treatment

of recurrence of internal carotid artery aneurysm: case report.

Rossijskij nejroxirurgicheskij zhurnal im. professora

A.L. Polenova =Russian Journal of Neurosurgery 2021:13(3):41-5.

(In Russ.).

Author's contribution

Russian Journal of Neurosurgery | HEMPOXUPYPIHA
TOM 25 Volume 25

37. Bobinov V.V., Rozhchenko L.V, Goroshchenko S.A. et al.
Immediate and long-term results of endovascular occlusion
of cerebral aneurysms with detachable coils. Rossijskij
nejroxirurgicheskij zhurnal im. professora A.L. Polenova =Russian
Journal of Neurosurgery 2022;14(2):29—36. (In Russ.).

38. Rozhchenko L.V., Bobinov V.V,, Petrov A.E. et al. Cellular, genetic
and epigenetic mechanisms of cerebral aneurysm growth.
Sovremenny'e problemy' nauki i obrazovaniya =Modern problems
of science and education 2021;2:186—95. (In Russ.).

V.V. Bobinov: neurosurgical treatment, writing and scientific editing of the article;
A.E. Petrov, S.A. Goroshchenko: neurosurgical treatment, writing and scientific editing of the article;
E.G. Kolomin, N.K. Samochernikh, N.Y. Tukanov: collecting and processing data to write the article;

L.V. Rozhenchenko, K.A. Samochernikh: scientific editing of the article.

ORCID of authors

'V.V. Bobinov: https://orcid.org/ 0000—0003—0956—6994
A.E. Petrov: https://orcid.org/ 0000—0002—3112—6584

S.A. Goroshchenko: https://orcid.org/0000-0001-7297-3213
E.G. Kolomin: https://orcid.org/0000-0002-3904-2393

N.K. Samochernikh: https://orcid.org/0000-0002-6138-3055
N.Y. Tukanov: https://orcid.org/ 0000-0001- 9948-3433

L.V. Rozhenchenko: https://orcid.org/0000-0002-0974-460X
K.A. Samochernikh: https://orcid.org/0000-0003-0350-0249

Conflict of interest. The authors declare no conflict of interest.
Financing. The study was performed without external funding.

Compliance with patients rights and principles of bioethics

The study protocol was approved by the biomedical ethics committee of the Almazov National Medical Research Center, Ministry of Health of Russia.

All patients gave written informed consent to participate in the study.

Article submitted: 30.08.22. Accepted for publication: 26.01.2023.

12023

Original report

161


https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0002-6138-3055&authorId=57217486264&origin=AuthorProfile&orcId=0000-0002-6138-3055&category=orcidLink

2’2023

Original report

162

HENPOXUPYPTUA

Russian Journal of Neurosurgery

TOM 25 Volume 25

DOI: 10.17650/1683-3295-2023-25-2-28-40 () BY 4.0

VIDEO-ASSISTED THORACOSCOPIC TREATMENT OF
DISCOGENIC THORACIC MYELOPATHY

Yu.E. Kubetsky" 2, E.D. Anisimov"2, R.V. Khalepa'3, E.A. Loparev', D.A. Rzaev'3, E.V. Amelina?, V.V. Kelmakov'

!Federal Neurosurgical Center, Ministry of Health of Russia; 132/1, Nemirovicha-Danchenko St., Novosibirsk 630087, Russia;
2Novosibirsk State University, Ministry of Education and Science of Russia; 1, Pirogova St., Novosibirsk 630090, Russia;
SNovosibirsk State Medical University, Ministry of Health of Russia; 52, Krasny Ave., Novosibirsk 630091, Russia

Contacts:

Egor Dmitrievich Anisimov anisimovegor97 @gmail.com

Background. Clinically significant herniated intervertebral discs in the thoracic spine are quite rare, and the tactics of
surgical treatment of patients with this pathology remains debatable. The thoracoscopic technique has a number of
advantages such as shorter hospitalization period and less pronounced pain syndrome in the area of surgical intervention
as compared to the standard intervention via posterior surgical access.

Aim. To evaluate the results of videothoracoscopic treatment of patients with discogenic thoracic myelopathy.
Material and methods. The article presents results of treatment of 21 patients hospitalized in the Federal Neurosurgi-
cal Center (Novosibirsk). According to results of examination, the patients were divided into 2 groups: with mild
(10 patients) or ossified (11 patients) hernias. Each patient underwent video-assisted thoracoscopic microdiscectomy.
The median follow-up was 29 (4 to 72) months.

Results. At the time of discharge, 18 (85.7 %) patients had no deterioration in their neurological status, 2 (9.5 %) had
positive dynamics in the form of decrease in degree of hypertonicity and degree of lower paraparesis, 1 (4.75 %) had
some deterioration in the status. A satisfactory result of the treatment in the late postoperative period was achieved
in 14 (66.7 %) patients.

Conclusion. Video-assisted thoracoscopic surgery appears to be an effective and fairly safe method of surgical treatment
of patients with discogenic thoracic myelopathy.

Keywords: intervertebral disc herniation, thoracic myelopathy, videothoracoscopy
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INTRODUCTION

Herniated thoracic intervertebral disc (HTD) is a rare
disease. According to statistics, clinically significant HTD
account for 1.5—4 % of all herniated discs diagnosis [1].
Surgical operations for the treatment of HTD include both
open techniques and video-assisted thoracoscopic surgery
(VATS) [2]. The thoracoscopic technique of removing
HTD was first described by R.J. Lewis et al. in 1991 [3].
A number of studies have further shown such advantages of
endoscopic techniques as shorter hospitalization period and
less pronounced pain syndrome in the area of surgery as
compared with the standard posterior surgery [4—6]. The
tactics of surgical treatment of this group of patients con-
tinues to be discussed due to relative rarity of clinically
significant HTD as well as severity of the course of thoracic
myelopathy in this disease. Our study retrospectively eval-
uated the results of surgical treatment of HTD in patients
with manifestations of thoracic myelopathy who had been
operated with the use of video endoscopic transthoracic

technique and analyzed the possible causes of compli-
cations in the early postoperative period and in the catam-
nesis.

The aim of the study was to evaluate the results of video-
thoracoscopic treatment of patients with discogenic thora-
cic myelopathy.

MATERIALS AND METHODS

Twenty-one video-assisted thoracoscopic operations
were performed at the Federal Center for Neurosurgery of
the Ministry of Health of Russia (Novosibirsk) from 2015
to 2021. The group of patients included 11 women and 10 men;
the average age was 54.7 years (from 33 to 79 years). Each
patient underwent a neurological examination the day be-
fore surgery, on the 1% day after surgery and in the catam-
nesis. To diagnose hernias and changes in the spinal cord
before surgery, the examinations performed included mul-
tispiral computed tomography (MSCT) of the thoracic
spine (TS) and lungs, magnetic resonance imaging (MRI)
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and radiography of the TS in direct and lateral projections
with functional tests. In the early postoperative period, all
patients underwent MSCT and MRI of TS to evaluate re-
sults of the surgery (Fig. 1).

THE STUDY DESIGN

The criterion for inclusion in the study was presence
(according to MSCT and MRI) of clinically significant
HTD with development of spinal canal stenosis and spon-
dylogenic thoracic myelopathy, the exclusion criteria were
the presence of 5 or more scores according to the White and
Panjabi criteria of instability, scoliotic deformity, traumatic
spinal injury, diseases of the chest and infectious diseases.
Taking into account the fact that most of the HTD have
signs of calcification and ossification, and this, in turn, may
complicate the main stage of surgery, the patients were di-
vided according to MSCT into 2 groups: with mild (10 pa-
tients) and ossified (11 patients) hernias. Signs of ossifica-
tion were recognized as increase in density of the hernial
fragment up to 150—200 HU (according to MSCT) [7].

SURGICAL TECHNIQUE

The VATS technique remained unchanged in all pa-
tients in the study and was performed according to the recom-
mendations presented in publication “Video endoscopic
surgery of injuries and diseases of the thoracic and lumbar
spine” (edited by V.V. Krylov) [8].
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Each surgical intervention was performed with the pa-
tient being in lateral position. In transthoracic surgery anes-
thesia measures need a single-lung intubation. When choo-
sing the side of thoracoscopic access, it is necessary to take
into account the anatomical relationship of the aorta and
spine as well as presence of liver in the right hypochondri-
um. Thus, it is safer to choose the right — sided approach
for access to the Th2—Th8 vertebrae, and the left-sided
approach for Th9—Th12.

Marking over the affected intervertebral disc was made
under X-ray control with the help of an electron-optical
converter. After that, the following working ports were in-
stalled: 1t — above the level of the affected intervertebral
disc (for the working tool), 2" — anteriorly from the 1% port
at a distance of about 8 cm (for the endoscope) and 3 —
along the anteropodmuscular line 2 intercostals higher (for
the aspirator). Next, the parietal pleura was dissected 3 cm
distal from the medial edge of the rib head to the middle of
vertebral body, retreating cranially and caudally from the
disc edge by 1 cm (Fig. 2, a). At the next stage of operation,
the rib head was resected to expose the intervertebral fora-
men and visualize the dura mater (DM) and hernial pro-
trusion (Fig. 2, b and ¢). A dural hook and pliers were used
to isolate and remove a herniated intervertebral disc (Fig. 2, d).
The criterion for completion of the operation main stage
was the absence of visible fragments of herniated interver-
tebral disc in the field of view, straightening and pulsation

Fig. 1. Visualization of a herniated thoracic intervertebral disc at the stage of planning before the operation and evaluation of postoperative results: a, b —
magnetic resonance imaging (MRI) of the thoracic spine (TS) and multislice computed tomography (MSCT) of the TS before surgery, demonstrating median
calcified herniated intervertebral disc at the level of Th9—Th 10 vertebrae; ¢, d — MRI and MSCT of the TS after VATS
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Fig. 2. Stages of video-assisted thoracoscopic surgery: a — opening of the parietal pleura (orientation is given relative to the patient’s position); b — removal
of the head of the rib; ¢ — discectomy; d — removal of a herniated intervertebral disc; e — the final result of decompression: in the upper part of the image there

is an expanded dural sac without signs of compression.

of the DM (Fig. 2, e). The next stage of the operation was
hemostasis. A tubular single-light drainage was installed
under the control of an endoscope in the pleural cavity at
the level of 9"—10" intercostal space. After that, the trocars
were removed and layer-by-layer suturing of the wound and
straightening of the collapsed lung were performed.

STATISTICAL ANALYSIS

Statistical analysis was performed using the R software
version 4.1.0 [9]. The data is presented as the mean/medi-
an (interquartile range). The two-tailed Wilcoxon test was
used, and to compare the indicators to compare the mea-
sures taken before and after surgery. The two-tailed Mann—
Whitney test and Fisher exact probability test were used to
compare data from types of HTD. P equal to 0.05 was taken
as the level of statistical significance.

The data in the paper are presented in the form of box-
plot diagram where were indicated the median, interquartile
range, the largest/smallest value of the sample which were
within the 1.5 values of the interquartile range. The initial
data is reflected in the diagram with small corrections that
were made for better visualization.

EVALUATION CRITERIA
To assess the preoperative condition of patients and the
results of surgical treatment, the Frankel grade neurological

status assessment scale with 5 functional groups (from A to E)
and the Ashworth 4-score spasticity scale were used.

To assess the patient’s difficulty in walking, the Nurick
scale of assessment of the degree of disability was used (for
statistical analysis, the scores from 0 to 5 of the Nurick scale
were used), to determine the severity of clinical symptoms
of myelopathy — the 17-score modified Japanese Orthope-
dic Association (mJOA) and the 18-score European Mye-
lopathy Scale (EMS). The scales were evaluated three
times: the day before the operation, the 1% day after the
operation and at time of discharge from the hospital. A dy-
namic monitoring of clinical condition of patients was
thereafter carried out in periods of 6, 12 months or more.
The average follow-up period after the intervention was
29 months (from 4 to 72).

RESULTS

Clinical evolution

All patients during preoperative period had manifesta-
tions of thoracic myelopathy in the clinical evolution, inclu-
ding lower paraparesis, hypertonus and hyperreflexia of the
lower extremities and impaired pelvic organ function. The
time between appearance of the 1t symptoms of the disease
and the diagnosis was on average 1.9 years. In 4 (19 %)
patients, the 1% sign of the disease was pain in the thoracic
spine and only over time symptoms of thoracic myelopathy



appeared; the remaining 17 (81 %) patients initially develo-
ped symptoms of thoracic myelopathy in the form of lower
paraparesis. At the time of hospitalization, most patients
had several clinical manifestations of the disease (Fig. 3).

According to the Ashworth spasticity scale, there were
no changes in muscle tone in 4 (19 %) patients, in 6 pa-
tients the changes corresponded to 1 score, in 9 patients —
to 2 scores, in 2 patients the hypertonus was diagnosed
(3 scores). Nine (42.9 %) patients reported symptoms of
pelvic organ dysfunction. Neurological deficit on the Fran-
kel scale during preoperative period ranged from B to D: in
2 (9.5 %) patients it corresponded to grade B, in 6 (28.6 %) —
to grade C and in 13 (61.9 %) — to grade D. The severity of
thoracic myelopathy was determined in all patients accor-
ding to the mJOA scale: the average value was 12.3 scores
(data ranged from 9 to 16), and according to the EMS
scale — 13.5 (from 10 to 16). Before the intervention, each
patient had difficulty during walking: the average value on
the Nurick scale was 2.8 scores.

The level of HTD most often corresponded to Th10—
Thl1l and Th11-Th12 intervertebral discs: 10 (47.6 %) pa-
tients. The distribution of patients by HTD level is shown
in Fig. 4.

In 17 patients, the HTD had a median location, in 2 —
lateralization to the left and in 2 — to the right. According
to results of MSCT and MRI of TS, the soft herniated in-
tervertebral disc was detected in 10 cases, the ossified — in
11 cases.

In 7 (38.2 %) patients, degenerative lesions of other
spine parts were noted, in the anamnesis of 1 (4.8 %) pa-
tient, an intervention for an intramedullary tumor of the

25
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w
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cervical spinal cord was performed earlier (15 years before
this operation). According to the neurological examination
data, the existing neurological deficit in all patients corre-
sponded to the level of HTD.

After dividing the patients into groups with soft and
ossified hernias (Table 1) a statistically significant age dif-
ference was detected: in patients with mild hernias the age
at the time of surgery was greater (p = 0.041). No other
demographic differences were found between the groups.

In addition, it was revealed that these groups have a sta-
tistically significant difference from each other in the initial
values according to the mJOA, EMS and Nurick scales
(p < 0.05). The neurological status of patients with mild
hernias was initially heavier than that of patients with ossi-
fied hernias (Table 2).

Intraoperative data

The average operation duration was 220/205 (170;
255) min (range 130—480 min), blood loss was 506/350
(150; 900) ml (range 20—1700 ml). In cases of transthoracic
removal of ossified hernias of the thoracic spine blood loss
was statistically significantly greater (p = 0.006). In 2 cases
with blood loss of 1700 and 1000 ml hemotransfusion was
required.

Unintentional durotomy occurred during 2 operations
which required plastic surgery and installation of lumbar
drainage.

Clinical evolution in the early postoperative period
When evaluating the results of the operation, it was
revealed that early postoperative period had a certain

21 21
20
17
16
15
10 9
0 I

Spasticity

PFDs Pain

Clinical manifestations of a herniated thoracic intervertebral disc

Fig. 3. Clinical manifestations of Hernia of the thoracic intervertebral disc in patients at the time of hospitalization. Abbreviation: PFDs — violation of pelvic

organ function
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Table 1. Data on patients in groups with soft and ossified hernias of the thoracic intervertebral disc

Patients data

Age, years

Duration of the operation, min
Blood loss, ml

Blood transfusion, abs./%
Duration of hospitalization, days

Time from symptom onset to surgery, years

Presence of degenerative lesions in other parts of the spine, abs./%

Follow-up, years

Hernia of the thoracic intervertebral disc

soft ossified

61/59 (54; 64.8)* 49/48 (42; 57)*
203/205 (160; 242.5) 236,220 (177.5; 262.5)
242/125 (50;300) 746,700 (350; 1000)
- 2/18

11.4/11 (8.5; 11.8) 11/10 (7.5; 13)

1.7/1.0 (1; 2) 2.1/2.0 (1.0; 2.5)
3/30 5/45
1.7/1.5 (1.0; 2.8) 3.1/3(2; 4)

*Here and further in Tables 2—5, the values of the median/interquartile range are given (in parentheses — the minimum; maximum

value of the sample).

Th5-Thé6 Th6-Th7 Th7-Th8

Number of patients
- N w N

o

Th8-Th9

Th9-Th10 Th10-Th11 Th11-Th12 Th12-L1

Level of herniated thoracic intervertebral disc

Fig. 4. Distribution of patients according to the level of a herniated thoracic intervertebral disc

pattern: the deterioration of neurological status of patients
developed in the 1% days after the operation and then by the
time of discharge a return to the initial state was noted.
During the 1% days after surgery, there was a slight decrease
in values of mJOA scale to 13/14 (12; 15) and at time of
discharge — a return to the preoperative state to 13.3/14
(12; 15) (Table 3, Fig. 5).

We obtained similar results in the EMS assessment: in
the early postoperative period there was a deterioration to
14/15 (12; 16) followed by a recovery of indicators to values
of 14.2/15 (13; 16) by the time when the patient was dis-
charged from hospital (Fig. 6, see Table 3)

Complications in the early postoperative period

Complications occurred in 7 (33.3 %) patients in the ear-
ly postoperative period. Two (9.5 %) patients developed
hydrothorax, 1 (4.8 %) — tense pneumothorax, 3 (14.2 %) —
acute infection of the lower urinary tract, 1 (4.8 %) — thrombo-
sis of the veins of the lower extremities.

Postoperative deterioration of neurological status oc-
curred in 1 (4.8 %) patient with ossified median hernia at
the level of Th10 — Thl1 intervertebral disc. The preoper-
ative neurological status of the patient corresponded to
moderate severity (13 scores of mJOA and 15 scores of
EMS). Intraoperatively, the blood loss in this patient was
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Table 2. Data on the clinical condition of patients in groups with soft and ossified hernias before the operation

Methods for assessing the clinical condition of patients

mJOA scale, points
EMS, points
Ashworth scale, points
Nurick scale, points

Pelvic floor dysfunction, number of patients

Hernia of the thoracic intervertebral disc

Value p

soft ossified
12.3/12.5 (10.2; 14) 14.4/15 (13.5; 15) 0.030
13.5/13.5 (12; 15) 15.2/15 (15; 16) 0.047
1.7/2 (1.2; 2) 1.2/1(1;2) 0.180
3.4/4 (2.2; 4) 2.2/2(2;2) 0.007
6 3 0.198

Abbreviations (here and in Tables 3—5): mJOA (modified Japanese Orthopedic Association Score) — modified scale of the Japanese
Orthopedic Association; EMS (European myelopathy score) — European scale of myelopathy.

Table 3. Evaluation of the results of treatment in different periods of observation

Methods for assessing the clinical

condition of patients Before surgery

mJOA scale, points
EMS, points

13.4/14 (13; 15)
14.4/15 (13; 16)

After the operation
on the 1% day

13/14 (12; 15)
14/15 (12; 16)

Upon discharge from

the hospital At the follow-up

13.3/14 (12; 15)
14.2/15 (13; 16)

12.9/13 (11; 15)
13.9/14 (12; 16)

Ashworth scale, points 1.4/2 (1; 2) 1.4/2 (1; 2) 1.2/1 (1;2) 1/1(0; 1)
Nurick scale, points 2.8/2(2; 4) 3.1/3(2; ) 3/2(2;4) 3.1/3(2; 4)
Soft Hernia Ossified Hernia
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Fig. 5. Dynamics of myelopathy manifestations in patients according to the modified scale of the Japanese Orthopedic Association (mJOA). Observation periods:
0 — before surgery; 1 — on the I day after the operation; 2 — upon discharge from the hospital; 3 — at the control examination

1000 ml, and an unintentional durotomy occurred during
the operation which required the installation of lumbar
drainage. On the 1% day after surgery, the patient had in-
crease in lower paraparesis to 2 scores (8 scores of mJOA
and 11 scores of EMS). According to results of control
examinations, positive dynamics was noted but by the pre-
sent time (the period of catamnesis is 12 months), the neu-
rological deficit has not recovered to its initial status and
amounted to 9 scores of mJOA and 12 scores of EMS.

At the time of discharge, 18 (85.7 %) patients had no
deterioration in the neurological status as compared to the
preoperative one and 2 (9.5 %) patients had positive

dynamics seen as decrease in degree of hypertension and
degree of lower paraparesis. The condition of all patients at
the time of discharge did not change significantly and cor-
responded the Frankel scale grade B in 2 (9.6 %) patients,
grade Cin 5 (23.8 %) and grade D in 14 (66.6 %) (Fig. 7).

Clinical evolution in the late

postoperative period

When examining patients in the catamnesis, a statisti-
cally significant improvement in their condition was noted
seem as decrease in degree of spasticity in the limbs accord-
ing the Ashworth scale (p < 0.05): at baseline the score
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Fig. 6. Dynamics of myelopathy manifestations in patients according to the European Myelopathic Scale (EMS). Follow-up period: 0 — before surgery;
1 — on the I° day after the operation; 2 — upon discharge from the hospital; 3 — at the control examination

Table 4. Dynamics of neurological status indicators in a group of patients with soft hernias of the thoracic intervertebral disc

168

. .. " After the .
Methods for assessing the clinical condition A Upon discharge _
of patients Before surgery O:It)ﬁzaltslto‘;lay from the hospital At the follow-up
mJOA scale, points 12.3/12.5 (10.2; 14)  12.2/12 (10.2; 14) 12~4/11§1-§)(10~2; 12.1/13 (10.2; 13)
7 . . . 13.2/12.5
EMS, points 13.5/13.5 (12; 15)  13.4/13.5(12;15)  13.5/13.5 (12; 15) (12:14.8)
Ashworth scale, points 1.7/2 (1.2; 2) 1.7/2 (1.2; 2) 1.4/1.5 (1;2) 1.1/1 (1; 1.8)
Nurick scale, points 3.4/4 (2.2; 4) 3.4/4 (2.2;4) 3.4/4 (2.2;4) 3.5/4 (3;4)
Pelvic floor dysfunction, number of patients 6 6 6 5
Soft Hernia Ossified Hernia
P ." - : : g 0- - :. " .:.O .:
£
g
9 . .
8 . . . - .
A C A < - . .
Ko} . M E . N
< L]
o
©
[
B 1 . o . .
0 1 2 3 0 1 2 3

Observation period

Fig. 7. Dynamics of neurological status in patients according to the Frankel scale. Follow-up period: 0 — before surgery; 1 — on the I* day after the operation;

2 — upon discharge from the hospital; 3 — at the control examination

values were 1.4/2 (1; 2) during the follow-up period the
patients reached the values of 1/1 (0; 1) (Fig. 8).

At the last available observation, the total score of
mJOA scale decreased to 12.9/13 (11; 15) (see Fig. 5), by
the EMS scale —to 13.9/14 (12; 16). In 7 (33.3 %) patients,
there was a gradual decrease in mJOA and EMS scores in
the late postoperative period, in 5 patients — a relatively

moderate decrease in the scores (in 3 patients by 1 score and
in 2 patients by 2 scores, respectively). In 2 patients, there was
a marked decrease in the mJOA and EMS scores by 4 scores
as compared to the preoperative level (Tables 3, 4, 5).

According to the results of the functional status assessment
on the Nurick scale, there was no significant change in the scores
in the late postoperative period (see Tables 3—5 and Fig. 9).
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Fig. 8. Dynamics of spasticity indicators in patients according to the Ashworth scale. Follow-up period: 0 — before surgery; 1 — on the I* day after the operation;

2 — upon discharge from the hospital; 3 — at the control examination
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Fig. 9. Dynamics of movement disorders in patients according to the Nurick scale. Follow-up period: 0 — before surgery; 1 — on the I day after the operation;

2 — upon discharge from the hospital; 3 — at the control examination

Table 5. Dynamics of neurological status indicators in a group of patients with ossified herniated thoracic intervertebral disc

Methods for assessing the clinical condition
of patients

mJOA scale, points

EMS, points 15.2/15 (15; 16)
Ashworth scale, points 1.2/1(1;2)
Nurick scale, points 2.2/2(2;2)
Pelvic floor dysfunction, number of patients 3

The analysis has revealed deterioration of clinical re-
sults in patients who had concomitant spinal pathology
(Fig. 10). It is worth emphasizing that according to the
neurological examination data taken before operation, the
leading role in development of the clinical evolution was
played by HTD but not by the concomitant disease.

In the late follow — up period, the neurological status
remained at the preoperative level in 10 (47.6 %) patients,
and positive dynamics was observed in 4 (19.1 %) patients.

Before surgery

14.4/15 (13.5; 15)

After the operation
on the 1% day

13.8/14 (13.5; 15)
14.5/15 (14; 16)

Upon discharge
from the hospital

14.1/15 (13.5; 15)
14.9/15 (14.5; 16)

At the follow-up

13.5/14 (12; 15)
14.5/15 (12.5; 16)

1.2/1(1;2) 1/1(1; 1) 0.8/1(0; 1)
2.9/2 (2; 4) 2.5/2(2;2.5) 2.8/2 (2; 4)
3 3 4

Thus, a satisfactory result of surgical treatment was achieved
in 14 (66.7 %) patients (see Tables 3—5).

DISCUSSION

The development of thoracic myelopathy in HTD is an
indication for surgical intervention. Several surgical methods
of decompression of the thoracic spinal cord have been de-
scribed. The 1% and most widely used access is the classical
posterior access, including laminectomy and microsurgical
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discectomy [10]. Since with this access there is a high risk  the hernia (ossified or mild) and the severity of clinical
of damage to both the DM and the spinal cord, the poste- symptoms and patient tolerance to surgery [10].
rior surgery of HTD is not considered as the «gold» standard The main subject of our study is the thoracic myelopathy.
of surgical treatment. In addition, there is a lateral ap- All of our patients had manifestations of thoracic myelopa-
proach, which is a retropleural bone transversectomy [11].  thy, in 17 (81 %) patients these symptoms were the 1% ma-
This access provides a larger view as compared with poste- nifestation of the disease. In our study, the most common
rior surgery, but due to its traumatic nature it is not currently neurological symptom was lower paraparesis, pelvic organ
in use. In the article, we paid attention to the VATS method dysfunction occurred in 42.9 % of patients. In the study of
because it is most commonly used in our clinic for discec- U. Quint et al., 60 % of patients had neurological deficit,
tomy in patients with HTD. It is worth mentioning that the 37 % had motor deficit that was 1% observed 1.5 years before
choice of surgical approach is influenced by both location surgery [5]. In our study, the time from the symptoms onset
of the herniated disc (central or lateral), expected nature of  to surgical treatment was 1.9 years.
Scale, points
Ashworth Ashworth EMS EMS
-s/p +s/p -s/p +s/p
1.00 1
0.75 1
0.50
0.25 1
O -
Frankel Frankel mJOA mJOA
-s/p +s/p -s/p +s/p
1.00 1
0.75 1
0.50 1
0.25 1
c Clinical condition:
9 0
L Nurick Nurick VASic VASic D no worsening
-s/p +s/p -s/p +s/p
1.00 4 _
075 | worsening
0.50 -
0.25
0 - : - - : -
VASs VASs 10 20 30 10 20 30
Observation period
-s/p +s/p
1.00 1
0.75 1
0.50 1
0.25 7
01 - - - - - T
10 20 30 10 20 30

Observation period

Fig. 10. Dynamics of indicators of the studied scales in patients divided into groups with and without concomitant spinal pathology: s/p — spinal pathology at
a different level; “—/+“ — absence/presence. Observation periods: 10— on the I* day after the operation compared with the preoperative period; 20 — at discharge
from the hospital; 30 — at the follow-up examination. VASic — visual analog scale of pain in patients in the intercostal space; VASs — visual analog scale

for back pain



It is worth mentioning that the clinical symptoms of
HTD without surgical treatment are most often progressive-
ly aggravated and myelopathy develops as a result of com-
pression-ischemic effect of hernial protrusion on the spinal
cord. In the study of U. Quint et al., 89 % of patients had
an increase in neurological deficit in dynamics during con-
trol examinations [5].

As a result of analysis of literature sources, A.E. Simo-
novich did not reveal the indisputable advantages of any of
the surgical methods for HTD removal. According to dif-
ferent authors, each of the accesses has similar results of
clinical outcomes [12].

Due to the availability of comparable results for each
type of HTD surgery, endoscopic techniques have been
increasingly developed. A.A. Grin et al. mention that ad-
vantages of VATS include low traumatic access, lower risk
of development of postoperative pain syndrome and com-
plications as compared with open interventions, as well as
reduction in the period of hospitalization [13]. Definitely,
in spite of these advantages, this technique also has obvious
disadvantages. According to A.A. Grin et al., the main ne-
gative properties of VATS include difficulty of suturing the
DM when it is broken, risk of uncontrolled bleeding, high
cost of endoscopic equipment and absence of binocular
field of view [13]. When using anterior approaches, which
include videothoracoscopic discectomy, there is a high
probability of development of serious pulmonary compli-
cations [12]. In our study, the frequency of clinically signi-
ficant complications from the respiratory system was 14.3 %,
which is comparable with the results of other studies.

In 1991, R.J. Lewis performed a videothoracoscopic
discectomy for the first time, and in 1993 J.J. Regan et al.
have reported effectiveness of this method in study involving
29 cases [14].

S. Ayhan et al. have reported results of VATS applied to
group of 27 patients having manifestations of thoracic mye-
lopathy, there were: improvements in level and severity of
spinal cord injury according classification by American
Spinal Injury Association (ASIA) in 44.4 % of patients, in
7.4 % of patients the condition worsened, and in 48 % did
not change. It is worth noting that 11 out of 13 patients that
did not demonstrate improvement in the preoperative peri-
od had an E degree according to the ASIA classification. In
addition, in this work, the authors noted a clinical improve-
ment according the Nurick scale — at the preoperative level
the patients had 2.5 scores while and after surgery — up to
1.4[6].

In our study, a large set of evaluation scales was used
that allowed us to demonstrate stabilization or improvement
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of patient condition in early postoperative period in 85.7 %
of cases. The results obtained suggest that transthoracic
removal of HTD is an effective method for treating patients
with this disease.

The results of studies related to this problem suggest
that clinical evolution caused even by prolonged compres-
sion of the spinal cord by a herniated intervertebral disc at
the thoracic level, may have positive dynamics in the long-
term period after HTD surgery. According to the work of
U. Quint et al., the clinical results obtained after a year
seem to be final and after this time the possibility of resto-
ring nervous functions reaches its limit [5].

The short hospitalization time and unexpressed pain at
the site of surgery combined with a good clinical effect
create high subjective satisfaction of patients after transtho-
racic discectomy. N. Anand et al. have received 83.8 % of
good reviews from patients over 2 years of follow-up in the
postoperative period [2]. U. Quint et al. have reported that
78 % of patients were satisfied with the result of interven-
tions [5] and all patients had good and excellent clinical
outcomes.

When choosing the type of intervention, an important
aspect to be taken into consideration is the frequency of
complications with transthoracic access. According to
U. Quint et al., the complication rate was 15.6 % and was
similar to the complication rate in HTD surgery performed
from the posterior access [5]. N. Anand et al. [2] and
R.J. Oskouian et al. [4] in their publications described
a similar complication rate of videothoracoscopic micro-
discectomy — 21 and 24 %, respectively.

In our publication, the frequency of all complications
was 33.3 %, which is slightly higher than in similar studies,
but only in 1 (4.8 %) case, the complication led to a signi-
ficant deterioration in the patient’s condition.

Taking into account our experience and the results re-
ported in publications on this problem, the transthoracic
removal of HTD seems to us to be an effective and safe
method of treatment that allows to eliminate spinal canal
stenosis and stabilize the clinical condition of patients.

CONCLUSION

According to our data, in patients with hernias at tho-
racic level of the spine accompanied by development of
thoracic myelopathy, a stabilization or reduction of clinical
manifestations of spinal cord injury after transthoracic
treatment was observed in 85.7 % of cases. In this regard,
the anterior transthoracic endoscopic access for removal of
HTD appears to be an effective and fairly safe method of
surgical treatment of spondylogenic thoracic myelopathy.
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Llenb. OueHnTb BAMAHWE NAMUHIKTOMUM HA 60Nb, DYHKLMOHATBHYIO HETPYAOCMNOCOOHOCTL, CEHCUOUAN3ALNIO N AKTUBHbIE
TpUTTepHble TOYKM Y NaLMEHTOB C rPbhKei NOACHUYHOTO AUCKA.

Metopabl. B HacTosLee npocneKTMBHOE OAHOrPYNNOBOE UCCNeA0BaHne A0 M nocne onepauuu solwen 71 naymneHT (42 Myx-
YMHBI U 29 KeHIWUH) B Bo3pacTe 20-60 net (48 + 13,41). 3a 48 4 [0 onepauuu nauueHTOB OCMOTPeN (Gu3noTepanesT.
WNHTEHCUBHOCTb 601 U3MePANN N0 BU3yanbHON aHaNOroBoO WKane, MHBAAMAHOCTL — N0 MHAeKCY OcBecTpu (nepcuackas
BepCcus), a ypoBeHb YyBCTBUTENBHOCTH — C NOMOLbIO anbroMeTpa AaBneHus. Yepes 3 mec nocne NaMUHIKTOMUM NaLmeH-
Tbl BbINM NOBTOPHO 06CNEA0BaHbI C NOMOLLbIO YKa3aHHbIX TECTOB.

Pesynbratbl. Y GonbwnHcTBa (23 cnyyas, 32,4 %) NaLuuMeHToB 0 Onepauuu BbiSBNEHbl 3 aKTUBHblE TPUITEPHbIE TOUKU
B MblWyax. Y 60 (84,5 %) ucnbiTyeMblx Habnoganoch NocTeneHHoe 3apoxaeHue 6011 B Horax 6e3 TpaBM B aHaMHese.
TpurrepHble TOYKN O NAMUHIKTOMMUW B OCHOBHOM NPUCYTCTBOBANYN B NOSCHUYHON MHOropasaensHoit (74,9 %), meanans-
HOI MKpOoHOXHOM (73,2 %), kambanoBuaHoii (70,4 %) v cpeaHeit aroanyHoit (62 %) mblwuax. C apyroii CTOpoHsI, nocne
JIAMUH3IKTOMUM TPUTTEPHbIE TOYKU B OCHOBHOM OblIM B MEAMANbHOM UKPOHOXKHON (54,9 %), natepanbHON MKPOHOXHO
(53,5 %), kambanoBupHoit (50,7 %), MHoropasaenbHoi (39,4 %) 1 kBafpaTHON NosCHNUYHOI (39,4 %) Mblwuax. Pacnpo-
CTPaHEHHOCTb TPUTTEPHBIX TOYEK B ANIMHHElWel MblwLe rpyaHon kneTku (p = 0,04), KBafpaTHOIt noscHUYHOI (p = 0,001),
Gonbwoit sroguyHoit (p = 0,04) u nepepHeit Gonblwebeposoit (p = 0,02) MbIWLAX 3HAYMTENLHO YMEHbLWMUAACL NOCNe
NaMUHIKTOMUM. TpU3HaKu 60K, MHBANWAN3ALMM U NOPOT BONEBOTO ABNEHUS BbISBUAN 3HAYUTENbHbIE PA3NNYUs [0 U NO-
CNe onepauum.

06cyxpeHmne. KaptuHa pacnpegeneHus akTUBHbIX TPUTTEPHbIX TOYEK MbILL, OTAKYanack [o v nocse onepauuu. Hambonee
yacto MUodacLManbHblil 601eBOI CUHAPOM A0 U NOCNE ONepaLMn NPUCYTCTBOBAN Ha MHOrOPa3feNbHOR U UKPOHOXKHOIA
MbILILLAX COOTBETCTBEHHO.

3akntoueHue. Hactoslee nccnenoBaHue nokasano, 4To 60Mb, UHBANUAU3ALMSA, YUCTO U PACTPOCTPAHEHHOCTb TPUITEPHBIX
TOYEK YMEHbLWMANCh NOCNE NOACHUYHON NaMUHIKTOMMUU. [Tpu 3TOM 60NEBO NOPOT ABNEHNS HA TPUTTEPHbIE TOUKM Nocne
onepauuu nosblcuncs. KapTuHa pacnpefeneHns akTUBHbIX TPUITEPHbIX TOUEK MbiLUL, BbiNa Pa3HOM 40 M NOCae onepauuy.
HaunGonee yacto muodacumanbHblii 601€BO CMHAPOM A0 W NOCAe ONepaLuu NPUCYTCTBOBAN HAa MHOTOpPasAenbHoi
¥ UKPOHOXHOM MbILWLAX COOTBETCTBEHHO. DaKTMYECKM pe3ynbTaThl HACTOALLEro UCCIEeA0BAHMA NOKa3au, YTo aKTUBHbIE
TPUTTEPHbIE TOUKK ClefyeT y4YUTLIBaTbL B NEPUOA [0 U NOCE NAMUHIKTOMUN.

Knioyesble cnoBa: NoACHUYHBIA CTEHO3, MMODACLMANbHBIN 6ONEBOM CUHAPOM, TPUTTEPHBIE TOYKM, NAMUHIKTOMMUS,
6onb

IOna uyntupoBanusa: 333atu K., PexaHsH 3., H0ced3sage-Yabok L. u gp. BausHue onepauyun nammHIKTOMUK Ha GONb,
(YHKLMOHANbHYI0 HETPYAOCNOCOBHOCTD, CEHCMOUNMU3ALLMIO U AKTUBHbIE TPUTTEPHbIE TOYKM Y NALMEHTOB C rpbiXeil nosc-
HUYHOro aucka. Helipoxupyprus 2023;25(2):60-7. (Ha aHrn.). DOI: 10.17650/1683-3295-2023-25-2-60-67
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BBEJIEHUWE

Boitb B osicHmIIe, BRI3BaHHASI TPHIKEN MEKITO3BOHOY -
HOT'O AMCKA, — BaxKHENIIIAsI IPUIMHA HETPYIOCTIOCOOHOCTH
[1]. B CIIA esxeromHo mpoBoadT okoio 400 ThIC. orepa-
LI Ha TO3BOHOYHOM Ayicke [2]. [IpogeMoHCTpupOBaHoO,
4yTO 0K0J10 60 % omnepaluii Ha IO3BOHOYHOM AMCKE IIPU-
BOJSAT K OJIaTONPUSITHBIM pe3ynbraraM [2, 3]. Henmpasuib-
Hasl MHTepIIpeTallnsl KapTHHB MarHUTHO-PE30HaHCHOM
tomorpacdun (MPT), HecTaOMIBPHOCTh TO3BOHOYHMKA
U XUPYPTrAYECKe OCIOXHEHUS OTHOCSITCS K HanboJiee
CePBE3HBIM IIPUYMHAM, TI0 KOTOPBIM TaKKe OTIePAIliid MO-
TYT IPUBECTU K HEOJIAaTONIPUSTHBIM pe3yJbTaTaM [4, 5].

MuodacuuanbHblil 60J1€BOM CUHAPOM — 3TO XPOHU-
YecKOoe OIIyIIeHue 0O, BIMSIOIIee Ha OIIOPHO-IBUTA-
TeJIbHbIN arnapar [6]. OH XapaKTepu3yeTcsl TPUITEPHbIMU
TOYKAMU HaPsITy ¢ HEITYJIbCUPYIOIIEH 00JIbIO, BADBUPYIO-
1LIei OT JIETrKOi 0 ciaboii nHTeHcuBHOCTH [7]. Tpurrep-
Hasl TOYKa — 3TO YYBCTBUTEJIbHAS TOUKA, PACTIOIOKCHHAS
B (hacIiuy CKeJIETHOM MBIIIIIBI, KOTOPAsk CTAHOBUTCS 00-
JIE3HEHHOM 13-3a JaBJIeHNUs, HAIIPSDKEHUSI, COKpAIICHUS
1 upe3MepHoit Harpy3ku [8]. [TpoekmoHHast 60J1b TaKXKe
SIBJISIETCSI OCOOEHHOCTBIO TPUITEPHBIX Touek [9]. Tpurrep-
HBbIE TOYKM HAXOOSATCS B aKTMBHOI M CKPBITOM (hopMax.
AKTWBHBIE TPUITEPHBIC TOYKW — IIPUIMHA MPOSKIITMOHHOMN
6oy y 85 % MmalmMeHToB C OOJIIMUA B OTIOPHO-IBUTATENb-
HoM amnmapate [7]. HegaBHO ObL10 mOKa3aHO, TPUITEPHBIS
TOYKU MOTYT CJIYXUTb TMIPUUNHON Pa3BUTHUS Pa3TUIHBIX
0oJIeii: TOJIOBHOM, 00T BUCOYHO-HIDKHEUETIOCTHOTO CY-
CcTaBa, CUHAPOMa XpOHMUYECKOM Ta30BOI 00Jiu, OOIIeH
6oy (Takoi KaK CHHIPOM (DUOPOMUAITHI WU XJTBICTO-
BOI cHApPOM), 001 B mosicHurie [10, 11].

[MosicHMYHAsT TAaMUHIKTOMUSI — 3TO HEIOPOTOCTOSI -
111as1 XMpypruyeckasi TeXHUKa JIeueHUs MallMEHTOB CO CTe-
HO30M MOSICHUYHOTO OTHAeNa MO3BOHOUHMKa [12, 13]. JIa-
MHWHa YHAISIeTCsS XUPYPTOM IUISI TEKOMIIPECCUM THUCKa
1 HepBoB [13]. B MbIIIIIax u MATKMX TKaHIX, 3aTPOHYTHIX
B XOJI¢ Omepallii, MOTYT BO3HMKATh TPUITEPHBIC TOYKU
[14]. B crty 3TOro HEKOTOphIe BMEIIATeIbCTBA IS YCTpa-
HEHUSI TPUTTEPHBIX TOYEK BHITIOJHSIIOTCS TTOCIIE OTIepaIi
[15]. HegaBHO OBLIM MpPOBEACHBI UCCIEA0OBAHMS TI0 BO3-
HUKHOBEHMIO TPUTTEPHBIX TOUCK ITOCTIE PAa3TMYHBIX OTIC-
panmii, TAKNX KaK TOpaKaJIbHasl XUPYPIUS YUIN XUPYPIHST
paka MOJIOYHOI xkenessl [16, 17]. M.T. Lacomba u coaBT.
MoKa3ajiu, 4TO Iocjie roga HaOmoaeHus y 44,8 % xeH-
1LIMH, IEPEHECIIMX OIepalrIo Mo yaaJeHUI0 paKka MOJIoY-
HOM XeJIe3bl, UMENCh aKTUBHBIC TPUITCPHBIC TOUKU
B MBIIIIIax Iyieda v jtorarku [ 16]. Kpome toro, Fernandez-
Lao 1 coaBT. OTMETIIIM HAIMIME aKTUBHBIX TPUTTEPHBIX
TOYEK B MBIIIIIIAX IIEH U TUIeYa ITOCIe YAAJICHMS OITyXOJIr
MOJIOYHOM 3KeJie3bl MJIX caMoii xkene3bl [17].

OmHaKo moKa, HaCKOJIBFKO HaM M3BECTHO, HE IIPOBEICHO
HUKAKOT'0 UCC/IEA0BaHMSI IO BOBHUKHOBEHWIO WJIM MCUYE3HO-
BEHMIO TPUTTEPHBIX TOUYEK MOCIe TaMUHIKTOMIH. Lleis Ha-
el paboThI — U3YYCHUE BIMSIHIS JIAMAHAKTOMUY Ha O0JTb,
(YHKIIMOHATBHOCTb, YYBCTBUTEILHOCTh U AKTUBHBIE TPUT-
TepPHBIC TOYKH Y TTALIMEHTOB C TPHIKEi ITO3BOHOYHOTO JIVICKA.

MATEPHAJIBI 1 METO/IbI

MpbI 06ciIe0BaIy NAIMeHTOB 10 W TIOCJIE TIPOBEICH-
HOI JJaMUHAKTOMUM. B MccmenoBaHNM TIPUHSUT y4acTHe
71 mamenT (42 My>KYUHBI 1 29 XEHIIWH) B BO3PACTHOM
nauara3one ot 20 1o 60 net (48 et + 13,41 roga). Iauu-
€HTEHI, CTpafaloye oT 00Jiel B CIIMHE IO M TIOCJIe JIAMUH-
9KTOMUM 4-TO U 5-TO MOSCHUYIHOTO ITO3BOHKOB, OBLIU
HaIpaBJIeHbI B QU3NOTEpaIreBTUUECKIIA IIEHTP OOJTBHUIIBI
[TypcuHa. DT0 OTHOTPYIITOBOE MCCICI0BAHIE OBUIO IIpe-
BapuTeJIbHO 3apeructpupoBaHo Ha Clinicaltrials. gov (HO-
Mep kimHndeckoro uctbiranus IRCT20170516034003N7)
¥ OI00PEHO HAyIHBIM COTPYIHUKOM [yiIaHBCKOTO YHUBEP-
CHTETa MEIUIIMHCKNX HayK (3Tmyeckuii Komekc IR.GUMS.
REC. 1396.344). Bce mauueHTHI TOAMKCAIN UHGOOPMUPO-
BaHHOE COTJIacHe.

KpurepusiMu BKITIOUeHUSI B UCCIIEAOBAaHNE OBLIN BbI-
OpaHbI XpOHUYECKast 00JIb B OSICHULIE, KOTOPas IIPOCII-
pyeTcsl B HIDKHIOIO 9aCTh KOHEUHOCTH, IIPOAOJKUTEIIBHO-
CcThI0 Ooee 3 Mec, MOATBEPXKICHNE HEUPOXUPYProM
MOKAa3aHU K JaMIHIKTOMUH, TIpeObIBAaHNE B CTAlIIOHAPE
B IIEpMOI 0TOOpa, HAJTM4Me 110 KpaliHeit Mepe 1 Tpurrep-
HOM TOYKM B TTOSICHIYHBIX MBIIIIIIAX MJIM MBITIIIAX HIKHIX
KOHeuHocTel. biiok-cxeMa oTOopa ImanreHToB IToKa3aHa
Ha puc. 1.

W3 uccrneqoBanrsi ObUIM MCKJIOUCHBI TTAIIMCHTHI CO
CJIEYIOIIMMH COCTOSTHUSIMM WJTU 3a00JIeBaHUSIMH: (DHOPO-
MUAJITHS, HEBPAJITHs, PEBMAaTOMIHBIN apTPUT, OSICHAY-
Has ¥ Ta300eIpeHHas] MUONIATHSI, HEBPO- I MUEJIOIATHS,
KOTHUTHBHBIE PACCTPOMCTBA; OHKOJIOTYST, CHHIPOM KOHCKO-
TO XBOCTA; TTOCJIC UTJIOYKAIBIBAHUS WIM WHBEKIIAIA B TPUT-
TepHYIO TOUKY, O6peMEHHOCTh, HACHJILCTBEHHBIC TPABMBI,
TIprieM KOPTUKOCTEPOUIOB; XUPYPISI TIOSICHITIHBIX TT03BOH-
KOB B aHaMHe3¢; Hellep>KaHNEe MOYH; IBYCTOPOHHSISI PATAKY-
JITpHAs 00JIb; OTCYTCTBUE TPUITEPHBIX TOUEK.

3a 48 4 1o omepanyy NarMeHToOB 00cIeToBa (PU3N0-
TeparieBT. belna codpana meMorpadudaeckas mH(popMars
0 MaIMeHTaX, 3aTeM 3apeTUCTPUPOBAHBI 00JIb, HETPYIO-
CITOCOOHOCTD, ITOPOT OOJIEBOTO HABICHMS, MBIIIIIIBI C aK-
THUBHBIMU TPUTTEPHBIMU TOYKaMH. UTHTEHCMBHOCTH 00N
OIICHMBAJIX 110 BU3yaJbHOM aHamoroBoit mkaine (BAILI),
WHIEKC TUChYHKIIMN — 110 OcBecTpH (TIepCUICKast BEpCHs),

OueHKa Ha cooTBeTCTBUe TpeboBaHuAM, n = 106

Y Y

WcknioueHbl U3 nccnefoBaHms, BkioueHb! B uccnepgosaque

n=35: (mo onepauun), n=76
+ 2 NaumeHTa: HefiepXaHue MouU.
+ 5: MIHBEKLMM B aHaMHe3e. v v
« 5: CMHAPOM KOHCKOrO XBOCTa.
« 8: OTCYTCTBME TPUITEPHBIX TOYeK. | |He yuactBoBanm O6cneposatibl
+ 15: 1BYCTOPOHHSIS| KOPELKoBas B KOHTpONbHOM || “€Pe3 3 mec
601b nccnepoBaHny, nocne
n=5 onepauuu,
n=71

Puc. 1. baok-cxema ombopa yuacmuukos uccaedoanus



1.Long.T +#

2.M -

5.GluMax

6.P

7.Semi m&t ap—r

9. MG
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14. Glu.med&Min

12.TFL

13.TA

Puc. 2. 3onbr akmuenbix mpuzeeprvix mouek 8 15 Mvluiyax nOSCHUYUbL U HUNICHUX KOHeUHOCMell Y NAUUeHMO8 ¢ XPOHUUECKOU 001bl0 8 NOSACHUYE 00 U nocae
nosichuunou aamunsxkmomuu: 1. Long. T (longissimus thoracis) — onunnetiuias mviuya epyonoil kaemxu, 2. M (multifidus) — noschuunas mmozopazoenvhas
mouuya, 3. ICL (iliocostalis lumborum) — nodesdowno-pebepras muiuya nosichuust, 4. QL (quadratus lumborum) — keadpammuas nosicHUMHAs Mbluua,
5. Glu. Max (gluteus maximus) — 6oavuias si200uunas moiuya, 6. P (piriformis) — epywesuonas moiuya, 7. Semi m&t (Semimembranosus u semitendinosus) —
noaynepenonuamas u NOAycyxoxcunvHas moiuysl, 8. BF (biceps femoris) — deyenrasas moiuya 6edpa, 9. MG (medial gastrocnemius) — meduanvHas ukpo-
HoxcHas moiuya, 10. LG (lateral gastrocnemius) — aamepanvhas ukporoxchas motwya, 11. S (soleus) — kambanoeuonas mouuya, 12. TFL (tensor fasciae
latae) — nanpseamens wuporxoi gpacyuu 6edpa, 13. TA (tibialis anterior) — nepednsis 6oavuebepyosas moiuwya, 14 — Glu. med& Min (gluteus medius, gluteus

minimus) — cpedHss u MAAas 5200UUHbLe MblUIYbI

ITopor 00JIEBOTO AaBJICHUS — C TIOMOIIBIO airomeTpa [18].
[MatmeHTH TOBTOPHO OOCIEIOBAHBI HA HATMYME YKa3aH-
HBIX PE3YJIBTATOB Yepe3 3 Mec IOCcIe IAMUHIKTOMUM.

IIpu onpeneneHnu MHTEHCUBHOCTU Oosim mo BAILL
MMaIeHTa MPOCIT OTMETUTh MHTEHCUBHOCTD OOJIM Ha JIH-
Hum pnuHoi 100 mM. Hudpa 0 yka3sIBaeT Ha OTCYTCTBUE
601, a 100 — Ha MakCUMAaJIbHYIO 00JIb, KOTOPYIO UCITBI-
TBIBAJI CYOBEKT. JIOCTOBEPHOCTD M HAACXKHOCTh KPUTEPUEB
W3MEPEHUS 3pPUTEIEHOM IITKAJTBI 00T TOKA3aHBI B TIPEIbI-
IyIIX uccaegoBanusx [19, 20].

HNunekc mucdyakmum OcBecTpr UCTIONIB30BAJICS IS
OLIEHKU CTETIeHU HapyleHUsT (hYHKIIMY MBI TTAIIEHTOB
¢ 0OJISIMH B TIOSICHUIIE. DTOT OMPOCHUK BKITIOYAET B CeOST
10 pazgenoB. Kaxnplit conepXuT 6 BOIPOCOB U 5 0aJIJI0B
1o BoripocaMm. [lepBomMy Borpocy mpucBauBaioT 0 6ayIoB,
mmociaenHeMy — 5. [lammeHTa mpocsaT OTBETUTDH Ha BOIIPOCHI
B COOTBETCTBUHU C €TO ITOBCETHEBHOM NMESTEBHOCTBIO.
OKOHYATeTbHBII OaJlT pACCUMTHIBAETCS KaK MPOLICHT JIHC-
¢yaKIMA. JJOCTOBEpHOCTh M HANEXKHOCTh IEPCUACKON
Bepcuu nHIeKca OCBeCTpH MOKa3aHbI B IMPEIBITYIINX HC-
crenoBaHusxX [18].

Anrometp maBnerus (Monenb SE, KOxnas Kopest) nc-
ITOJIB30BAJICA [UIST OLIEHKW OOJIEBOTO ITOPOTa IO U MOCIIEe
JICUeHWST Ha TPUITEPHBIX TOYKAX. YCTPONCTBO COCTOMUT
W3 PYKOSITU C YYBCTBUTEILHBIM K JABJICHUIO THCKOM pa3-

mepoM 1 cm? [21]. YToOBI MayeHT JIydine 03HaKOMUIICS
C 9THM YCTPOMCTBOM, TIPOIIECC U3MEPEHUSI TIPEIBAPUTEITb-
HO IeMOHCTPHMPOBAJIM Ha IIJIOBUIHOM OTPOCTKE JIOKTE-
BOIT KocTH. MaHOMETp YCTaHABIWBAIN HA TPUTTEPHBIX
TOYKaX, TIOC/Ie Yero 3 pa3a mpoBomwIm u3Mepenne. CpemnHee
3HaYCHME 3 M3MEPEHU 3apeTUCTPUPOBATIN KaK BETMINHY
nopora 601y rmox gaBieHueM (Kr/cm?). CrienyeT OTMETUTD,
YTO JaBJICHHUE, OKa3bIBaeMOE 9K3aMEHATOPOM, OBLIO T10-
CTOSTHHBIM (0KoJIO 1 KT/C). ITarmeHTOB mMpOoCiIn cKa3aTh
«1a», KaK TOJIBKO JaBJICHHE TOXOIMIIO 10 OOJIEBOTO OIIYIIIE-
Husa. CpenHue 3HaYeHUS TPUTTEPHBIX TOYECK B MBIIIIIAX 3a-
PETrMCTPUPOBAHEI IO M TTOCJIe JaMUHAKTOMMN [21, 22].
TpurrepHble TOYKU BBISIBIISUIN TIPU MTABITNPOBAHUH
TTOSICHUIIBI ¥ HIDKHMX KOHeuHocTei. [Tambmanmio (rmpsiMoe
JaBJICHNE ITAJIbIIEM, TUIOCKOE M IITUTIOK) BEITIOTHSLIT OTIBIT-
HbI pusnoTepaneBT [23]. B McciienoBanuy oLieHUBAINCH
MBIIIIIBI TOSICHUYHO-CaKpaJIbHOM 00J1aCTH M HUXKHEH KO-
HeyHocTH: multifidus, quadratus lumborum, longissimus
thoracis, iliocostalis lumborum, piriformis, gluteus maxi-
mus, gluteus medius, gluteus minimus, tensor fasciae latae,
biceps femoris, semitendinosus and semimembranosus,
medial and lateral gastrocnemius, soleus and tibialis ante-
rior [23]. PacrionoxeHne OCHOBHBIX TOUEK MUO(acIIalb-
HOTO 00JIEBOTO CMHIpOMa TMOKa3aHbl Ha puc. 2 [23, 24].
O1yTrMoe HarpsoKeHUe, YyBCTBUTETLHOCTD M OIIYIIICHIE
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60 OB 3 OCHOBHBIMU KPUTEPUSIMU IUTSI TUATHOCTUKI
TPUTTEPHBIX TOYEK [16]. PerncrprpoBanocs YMCI0 MBIIIIL]
C TPUITEPHBIMUA TOYKAMM M aKTUBHBIX TPUTTEPHBIX TOUEK
y KaXIoro IarueHTa.

CTATUCTUYECKUU AHAJIN3

st aHam3a TaHHBIX NCITOJIB30BAIM CTATUCTUICCKUI
MaKeT AJIs1 IPOrPaMMHOI0 00eCIIeYe ST COLIMATbHBIX Ha-
VK (SPSS ma Windows, Bepcust 23.0). beit mpoBeneH yac-
TOTHBII ¥ ONMCATENbHBIN aHAINU3 Il IPOBEPKU BCEX CO-
OTBETCTBYIOLIMX XapaKTePUCTUK IALMEHTOB. Pe3ynbraThl
MpeACTaBIeHbl B MPOLEHTAX, CPeAHEM 3HAYEHUU U/WIN
cTaHZapTHOM OoTKJIIoOHeHUH (standard deviation, SD). Kpo-
Me Toro, npumeHsuin Tect Lllanupo—Yunkca 1jst OLieHKU
HOPMAJLHOTO pacmpeneseHus JaHHbIX. s cpaBHeHUs
MepeMEHHBIX JO U ITOCJIe BMELIATEIbCTBA UCITOIb30BAINCh
TapHBIi t-KpUTEepuii U xu-kBanpar (y2). Paznuuus B uncie
AKTUBHBIX TPUITEPHBIX TOUEK A0 U ITOCIIE OepaLliy aHa-
JIN3UPOBAIH C IIOMOLIBIO TeCTa XH-KBagpaT. CTaTucTuye-
CKU 3HAYMMBbIM CUMTAIOCh 3HaueHue p meHee 0,05.

PE3VJIBI'ATHI

M3 106 ucnbITyeMbIX B MCClIefOBaHKeE Bolea 71 yero-
BEK, 35 MUCIBITYeMBIX OBUIM MCKITIOUSHBI M3 UCCIICIOBAHMS
I10 CJICIYIOIIUM TIPUYMHAM: He UMEJIM TPUTTEPHBIX TOUEK
BO BpeMsI TIEPBOI1 OIIeHKHU (1 = 8), MEIN CUMIITOMBI CUH-
JIpOMa KOHCKOTO XBOCTa (1 = 5), HemepXKaHNe MOUH (1 = 2),
WHBEKIINK B aHaAMHe3¢ (1 = 5) U IBYCTOPOHHIOI 0O0JIb
(n=15). KpoMe Toro0, 5 9eJIOBEK HE YIaCTBOBAJIM B KOHT-
posbHOI omieHKe (cM. puc. 1). Cpean y9acTHUKOB OBLIN
42 (59,2 %) xeummnsl u 29 (40,8 %) MyxduH. BeIBOIHI,
CBSI3aHHBIC C OIMCATETLHOM CTATUCTUKOM, TIPEICTABICHBI
B Tab. 1.

CornacHo pe3ybsrartaM, 5, 8§ U 9 MBI ObLTN TOpaXe-
bl y 9 (12,7 %) ucnbityeMbiX. BonbinHCcTBO (23 ciiyyast,
32,4 %) naluueHTOB UMeJIU 3 aKTUBHbBIE TPUITEPHBIE TOY-
Ku nepen onepauueii, 60 (84,5 %) UCHIBITYeMBbIX UCIIBITHI -
BaJIM TIOCTETICHHOE TTOSIBJICHWE OOJIM B HOTaxX 0e3 TpaBM
B aHaAMHe3e.

Lumbar multifidus (74,9 %), medial gastrocnemius
(73,2 %), soleus (70,4), gluteus medius (62 %) 6GbLTH HaK-
0oJ1ee BOBIICYCHHBIMU MBITIIIIAMU C TPUTTEPHBIMUA TOYKAMU

10 tamMmuHaKToMuUU. C APYroi CTOPOHBI, MOC/IE JAMUHIK-
TOMUM HamOoJjiee BOBJICYEHHBIMU MBIIILIAMU C TPULTEP-
HbIMM TouKamMu ObLIn medial gastrocnemius (54,9 %), la-
teral gastrocnemius (53,5 %), soleus (50,7), multifidus (39,4 %)
u quadratus lumborum (39,4 %). TouHOE YKCITO BCeX MBITIIL
npeacrapieHo B Tabj. 2. CornacHo ee JaHHBIM, HATM4YUE
TPUITEPHBIX TOYeK B longissimus thoracis (p = 0,04),
quadratus lumborum (p = 0,001), gluteus maximus (p = 0,04)
u tibialis anterior (p = 0,02) MBIIIIIaX 3HAYUTESITFHO YMEHB-
LIMJIOCH ITOCJIE JAMUHAKTOMUK. Kpome Toro, 41ciio Tpur-
TepPHBIX TOYEK BO BCEX MBILILAX YMEHbBIIMIOCH IIOCIE OIle-
paluy, HO OOJBIIMHCTBO M3 HUX HE ObUIM 3HAYMMbBIMU
KaK 10, TaK ¥ Trocte orepammu (p > 0,05).

B 1ab6i. 3 mokasaHbl cpefHUE U3MEHEHUs KOJIMYECT-
BEHHbIX IOKa3aTeJIeil 10 U MOC/e JaMUHIKTOMUN. BhIsB-
JIEHHBIE [0 U IOCJIe omepanuu 00JIeBOil CUHAPOM, AMC-
(yHK1LIMS ¥ TOpOr 60JIEBOI0 AaBIeHMS UMEJIU TOCTOBEPHbBIE
pas3nuyusl.

OBCYXIEHHUE

Pe3ynbraThl HACTOSIIIIETO MCCIICMOBAHMSI TTOKA3aJIH, YTO
6016, TUCOYHKIINS 1 O0JIEBOM ITOPOT JaBICHUS YMEHBIIIH-
JINCH TIOCITE IAMUHOKTOMMU, YTO COTJIACYETCS C TaHHBIMU
Ipyrux ucciemopanuit [3, 25—29]. Hackonbpko HaM u3-
BECTHO, HACTOSIIIIEE UCCICIOBAHNE CTAJIO TIEPBBIM, B KO-
TOPOM OCBeImaeTcss MruodacIragabHOEe IMPONUCXOXICHIE
CIMHAJIBbHON 00JIM B HOTAaX Y IMAIllMEHTOB, CTPadaloIInX
rpeikeit gucka L4 n L5 mocie namuaskromun. Ero pe-
3yJIBTATHI TOKA3aJId, YTO MOSICHUYHAS TAMUHAKTOMHUS HE
YBEJIMIMBACT YKMCJIO TPUTTEPHBIX TOUEK B MEBIIIIIIAX TYJIO-
BHIIA M HIDKHUX KOHEYHOCTE, a HAIIPOTUB, YMEHBIIIACT,
JIaxe B MPOKCUMAIbHBIX MBIIIEYHBIX TPYIIIAX.

TpurrepHsle TOUKA SIBJISTFOTCSI OCHOBHBIMH XapaKTe-
puCTIKaM1 MIUOGhaCHMAIEHOTO 00JIEBOTO CHHAPOMA U MO-
YT BO3HUKATh B PE3YJBTATE MJIMTEJIbHOTO MBILLIEYHOTO
COKpaIIeHUS, TIePeTPy3KH MJIN BHITTOJTHEHHS ITOBTOPSIIO-
LMxcs aBrkKeHuit [6]. HecMoTpst Ha OLIEHKY U JieueHue
TPUTTEPHBIX TOYEK IO PA3TMIHBIM KJIACCU(DUKALIVSIM CITH -
HaJIbHOM 00JIM, B HEKOTOPBIX HCTOYHUKAX YITOMUHAETCS,
YTO XMPYPTAUIECKOE BMEIIATETLCTBO MOXKET OBITh IIPUIM-
HOM BO3HUKHOBEHUS TPUTTEPHBIX ToueK [7, 14]. B Hammx
HEeIaBHEM M HACTOSIIIEM MCCJICIOBAHUSIX TTOKA3aHO, YTO

Tadmma 1. Jemoepaghuueciue xapakmepucmuku nayuenmoes ¢ 604amu 6 NOACHUYe neped AAMUHIKmMoMue

3nayeHue
MHHHMAJIbHOE MaKCHMAJIbHOE cpennee = SD
Bospacr, et 23 60 48 £ 13,41
Macca, Kr 47 91 72,51 = 8,92
Pocr, cm 155 182 169,24 £ 6,14
WUMT, kr/m2 19,12 29,14 25,92 +£ 2,01
TTponokuTeTbHOCTL 0011, MEC 3 48 6,78 £ 12,17

Cokpawenus: SD — cmandapmuoe omxaonenue; HMT — undexc maccol meaa.
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Tabmua 2. Yacmoma u npoyeHm NnopasfCeHusd Moty y nauyueHmoes ¢ epbmceﬁ MENCNO380HOUH020 OUCKA 00 U NOCAe AAMUHIKMOMUU

YacToTa aKTHBHBIX TPUITEPHBIX

JI0Jis1 AKTUBHBIX TPUITEPHBIX

Mbimua roser Totex, % b 3uauenue p
ToSnCRL  NOCIE TR st gm0
1 Multifidus 54 28 74,9 39,4 0,75 0,38
2 Longissimus thoracis 22 15 31 21,1 4,20 0,04
3 Iliocostalis lumborum 24 11 33,8 15,5 0,01 0,91
4 Quadratus lumborum 38 28 53,5 39,4 11,44 0,001
5 Gluteus maximus 23 10 334 14,1 0,41 0,04
6 Gluteus medius 44 19 62 26,8 2,45 0,11
7 Gluteus minimus 18 6 254 8,5 2,75 0,09
8 Piriformis 30 24 42,3 23,8 2,15 0,14
9 Tensor fasciae latae 12 8 16,9 11,3 0,30 0,58
1o Semitendinosus i 37 25 52,1 252 0,96 0,32
11 Biceps femoris 31 25 43,7 35,2 0,004 0,95
12 Medial gastrocnemius 52 39 73,2 54,9 0,55 0,45
13 Lateral gastrocnemius 39 38 54,9 53,5 0,36 0,54
14 Soleus 50 36 70,4 50,7 0,31 0,57
15 Tibialis anterior 21 10 29,6 14,1 5,34 0,02
Tadmuua 3. Cpasnenue 601e6020 nopoea, oucgynkuyuu u 6016020 hopoea 0agaeHus 00 U nocae AAMUHIKMOMUU
Ilepemennas Bpewms Cpennee 3nauenne = SD 3uavenue p
Bosb o BU3yalibHOI aHAJIOrOBOW Ho onepauun 8,32+ 1,79 0<0.001
HKane Tocre onepanuu 3,35+2,42 ’
o omepaiuu 30,21 £ 6,35
HNunexc nuchynkunm OcBecTpu 0<0,001
ITocre onepaymn 20,5 £ 6,25
BosieBoit mopor faBieHHsT Ho onepatmn 10,37+ 1,5 0<0.001
(110 anrometpy) [Tocae omepaym 11,5+ 1,67 ’

Cokpawenusa: SD — cmandoapmuoe omkaoHeHue.

Y MHOTHIX JTIIOZICH, CTPagaloIX XpOHNIECKO OOJTBIO B IT0-
SICHUIIE, MOTYT IIPOSIBIISITBCS CHMITTOMBI MHO(aCIINAaIIb-
HOTO 00JIEBOTO CHMHIpPOMA MO KpaliHeil Mepe B 4 Wi
5 Tpymniax MBI TYJIOBWILA M HIDKHUX KOHEUHOCTe [24].
Bosee yuem y 50 % maiimeHTOB 10 ornepaLuy Hab/I01a1ach
MuodaciaabHasg 00JIb B CIeAyIONIX MbIax: multifidus,
medial gastrocnemius, soleus, gluteus medius, lateral gastro-
cnemius, quadratus lumborum 1 medial hamstring. OgHako
6osiee yeM y 50 % MmaLMeHTOB ITOC/IE ONePaLi CUMIITOMBI
MIPOSIBIISIIMCH TOJIBKO B MBIIIMax lateral gastrocnemius,
medial gastrocnemius 1 soleus. JIo u mocie orepauuun
Mmbibel multifidus m medial gastrocnemius AeMOHCTPUPO-
BaJI CaMbIii BEICOKW YPOBEHB ITOPAKEHUSI COOTBETCTBEH -
Ho. [1penpiayiye rccaemoBaHMS TTOKA3aId BEICOKYIO pac-

MMPOCTPAHEHHOCTh AKTUBHBIX TPUTTEPHBIX TOUEK B MBILIILIE
multifidus y mauueHToB ¢ XpOHUYECKO Hecreunduue-
CKOI1 6obi0 B TIosicHUIIE [24]. B aTOoM mcciaegoBaHnuU
Mbiina multifidus 6p11a HanGosIee BOBJIEUEHHOM 10 oIe-
paLuu.

Mpia multifidus odbecrieynBaeT aBe TPETH CTAOMITb-
HOCTHU CITUHBI. JIBoiicTBeHHAs (PYHKILIMS 3TOM MBILIIIBI —
MPUYMHA BBICOKOM PACIIPOCTPAHEHHOCTH B HEll TPUTTEPHBIX
Touek [30, 31]. XOTS 9KCII0 TPUTTEPHBIX TOYEK YMEHBIITMIIOCH
rocJie TJaMuHIKTOMUK, multifidus mo-nipexxHemMy siBsieTcs
OITHO¥ W3 MBIIIII, KOTOpast IeMOHCTPHUPYET BBICOKUI ITPO-
LIEHT BOBJICUEHMS, U €€ CIeayeT paccMaTpuBaTh ITOCIE
JaMuHAKTOMUU. C APYTOii CTOPOHBI, UKPOHOXKHBIE MBIIII-
IIbI TAK3KE TTOKa3au 00Jjiee BHICOKYIO YAaCTOTY aKTUBHBIX

12023

Original report

177



2’2023

Original report

178

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

TPUTTEPHBIX TOYEK TOCIIC JAMIHIKTOMUU. DTO IMTOATBEPK-
JIaeT cooOIIeHNEe O OOJISIX B 3aIHUX OTAEJIaX roJIcHEeH 1 1Mo-
JIOIIBAaX Y 3TUX OOJBHBIX MOCe onepanuu. HemoaBmk-
HOCTh, MEIUKAaMEHTO3HOE JIcUeHUE, TTO3UIIMOHUPOBAHNE
IIOCJIe OTIepallid M OTCYTCTBHE €KECAHEBHOM PaCTSKKU
MOTYT OBITh HanboJIee YaCTHIMU MPUINHAMU BO3ZHUKHO-
BEHUS TPUTTEPHBIX TOYEK B STUX MBIIIIIIAX ITOCJIE OTepa-
mmu [16, 32].

Mubimp! longissimus thoracis, quadratus lumborum,
gluteus maximus u tibialis anterior moka3zaay 3HAYNUTEIb-
HOE YMEHBIIICHUE YNCIIa TPUITEPHBIX TOYEK IT0 CPAaBHEHUIO
¢ DTaHHBIMU 00CIIEIOBAHYSI 10 OIIepallNK, TOrAa KakK B IpYy-
TUX MBIIIAX 3HAYUTEIBHOTO X CHIDKCHUSI He Ha0IIoma-
JIOCh. Pe3ybraTel HACTOSIIIIETO UCCIIeIOBAHMS CBUICTEITb-
CTBYIOT O TOM, YTO IOSICHUYHAS JJAMUHAKTOMUS MOXET
YMEHBIIUTh MUODACIHAIBHYIO 00JIb B IPOKCUMATbHBIX
MBIIIIAaX ¥ MBIIIIAX, THHEPBUPYEMBIX HEPBHBIM KOPEIII-
KoM L5. D10 He coracyercsl ¢ ICCIeA0BaHUSIMH, TIPEATIO-
JIaTalOIINMU, 9YTO XUPYPTUIECKOE BMEIIATEILCTBO CTAHO-
BUTCSI MMIPUYMHON BO3HUKHOBEHUSI TPUITEPHBIX TOUYEK
M3-3a TTOBPEXKICHUS MITKHUX TKaHEeH, OKPYKaIOIINX HIK-
HIOIO YacThb CIIUHLI [33].

LleHTpanpHass 9yBCTBUTEILHOCTD ¥ CYOBEKTOB C aK-
TUBHBIMH TPUTTEPHBIMHU TOUYKAMU paccMaTPUBACTCS KakK
HEBPOJOTUICCKNI (PaKTOP BO3SHUKHOBEHMS W IIPOIOJI-
XeHus 6omu [34]. LleHTpanbHast 4YyBCTBUTEIBLHOCTH
OIIpenesIIeTCs KaK ITOBBIIICHHAS YYBCTBUTEILHOCTD pe-
LIETITOPOB K CTUMYJISIIIUK, KOTOpask MOXET BBI3BAaTh 00-
JIEBYIO TUIIEpUYyBCTBUTEIbHOCTE [33]. CiiemoBaTelbHO,
JIEKOMIIPECCHST HEPBHBIX KOPEIIIKOB, CBSI3aHHBIX C MBIIII-
IaM#, MOXET CHU3UTD IIEHTPAIbHYIO YyBCTBUTEIBHOCTD
U, TAKUM 00pa30M, YMEHBIIUTH 00JIb U YOpaTh TPUTTEP-
HbIe ToukH [35]. B HacTosIIeM nccaeqoBaHMM TTOBBITIIE-
HUe nmopora 00JIeBOTO AaBJIEHUs MOCe JTaMUHIKTOMUU
BBICTYITaeT OMHUM U3 (aKTOPOB, ITOATBEPKIAIOIINX ITY
runoTe3y. TakuM o6pa3oM, B Mblle tibialis anterior Ha-
0JTI0MAIOCh 3HAYNTEIbHOE YMEHBIIEHNE aKTUBHBIX TPUT-
TepHBIX TOUeK. TakKe BaXKHO OTMETUTD, YTO MOAM(DUKALIHST
1 BBICBOOOXKICHNME HEPBHBIX KOPEIITKOB MTOC/IE TAMIUHIK-

TOMUM MOTYT OBITh 3(P(PEeKTUBHBIMU IS YMEHBIICHMUS
6omu y marueHTOB [33].

Bpewmst, mporireariree mmocie onepaiiml, MOKeT paccMar-
pPUBAThC KaK (DaKTOP Pa3BUTHS U PACIIPOCTPAHEHHOCTHU
aKTUBHBIX TPUITEPHBIX ToueK. Fernandez-Lao u coaBT.
TIOKa3aJI, YTO, XOTSI BPEMST OLICHKH MBIIIIILI TIOCIC OTIePAIIAN
OBLTO pa3HBIM MEXIy 2 TpyNIlaMH, MEXIy HUMHU He Ha-
OJIIOIAIOCH CYIIIECTBEHHOM Pa3HUIIBI B YMCIIEC M PACIIPOCT-
PaHEHHOCTHU TpUITEepHbIX TouekK [17]. B HacTosiem uc-
ClIeOBaHUHU BO 2-#1 OIIEHKE C MOMEHTA JIJAMHMHAIKTOMUU
npounio He MeHee 3 Mec. OmHAKO TIPEACTaBISIECTCS, UTO
B OCTpOI (paze mmociie onepalni BepOSITHOCTD BBISIBJICHMS
aKTUBHBIX TPUTTEPHBIX TOUYEK BhIIIE [33].

JlarHOE McclieqoBaHNe MMEJI0 HECKOJIbKO OrpaHrde-
HUA. Bo-TIepBBIX, MBI aHAJTM3UPOBAJIN TOJIBKO JTOJITOCPOU-
HbIe HAOTIONCHUS 3a MAllMeHTaMU 1 He OLICHUBAIN HEIIO-
CpeACTBEHHBIC Pe3YJIBTAaThl JAMUHAKTOMUM 10 MCXOIaM.
Bo-BTOpBIX, U3-32 0TOOpA MALMEHTOB ISl OTIEpallUU He
OBLIO BO3MOXXHOCTH CO3IaTh KOHTPOJBHYIO TPYIITY IS
WCClIeI0BaHus. B-TpeThux, mabIamnus Oblia eIMHCTBEH-
HBIM METOJIOM OWATHOCTUKM TPUTTEPHBIX TOUYEeK. B-ueT-
BEPTHIX, IICUXOCOILMAIBHEIN CTATYC MAIlMEHTOB B TAHHOM
HCCIIEA0BAaHNH HE PETUCTPUPOBAJICS. B-TIATHIX, HECMOTPST
Ha TO YTO JaHHBIE ObLIM cOOpaHBI B OOHOU OOJILHUILIE,
OIlepaliy BBITIOJHSIINCH 2 XUPYpPraMHu.

SAK/TIOYEHME

Hacrosee nccnenoBaHme mokKas3aio, YTo 00JIb, THC-
(byHKIIMST, YMCII0 M pacTIPOCTPAaHEHHOCTh TPUTTEPHBIX TO-
YeK YMEHBIIWINCH TOC/Ie MOSICHUYHOM JIAMUHIKTOMUM.
Tem He MeHee 00J1eBOI TOPOT AABJICHUST TPUTTEPHBIX TO-
YeK ITOCJIe OTepalliy MOBBIIIAICS. XapaKTep aKTUBHBIX
TPUTTEPHBIX TOYECK MBIIIIII IO M ITOCJIE OITepalli ObLT pa3-
HBIM. MHOTOpa3aeabHasI U NKPOHOXHAS MBIIIIIHI OBLIN
HanboJjiee pacrpoOCTpaHEHHBIMU MBIIIIIAMU ¢ MUOMAacC-
UAJbHBIM OOJIEBBIM CHHIPOMOM IO M TIOCJIE OIepaiuu
COOTBETCTBEHHO. PAKTUIECKU TEKYIITHE PEe3YIbTaThI IIPO-
IEeMOHCTPUPOBAIN, YTO aKTHUBHBIC TPUTTEPHBIC TOYKH
clieayeT YIUTBIBATh IO M ITOCTIe IAMUHIKTOMUM.
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BaaroaapHocTb. ABTOPBI O1arofapsiT MepcoOHaN U MallMeHTOB OTAEIeHUS (GPU3NOTEparTui U HeHpOXUpypruu 6ombHMIIBI [TypcuHa.
KoH( KT MHTEpeCcoB. ABTODHI 3asIBJISIIOT 00 OTCYTCTBUY KOH(IMKTa MHTEPECOB B OTHOIICHUH HACTOSIIIETO UCCIIEIOBAHUSI.

DTHyeckoe o100penne. Bee mpolienypbl, BHITOMHAEMbIE B MCCIEIOBAHUSX C yIaCTUEM JTIOJICH, COOTBETCTBOBAIM 3TUIECKUM CTaHIAPTaM WHCTHUTY-
LIMOHATLHOTO ¥/VJIM HAITMOHATIbHOTO MCCIIeNOBaTeIbcKOTo KomuTeTa (Koneke atuku IRCT20170516034003N7).

3assienne o 3auHTepecoBanHoCTH. OTCYTCTBYET.

®unancuposanue. VccienoBaHue MpoBeaeHO Mpu GUHAHCOBOU MoiepkKe [MIITHCKOTO YHUBEpCUTETa METUITMHCKUX HAyK, 3aMeCTUTEIsI MUHHUC-
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DEVELOPMENT OF INTERNAL CAROTID ARTERY
ANEURYSM AFTER SUCCESSFUL CONSERVATIVE
TREATMENT OF PROLACTINOMA
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Background. The problem of concomitant pituitary adenomas and intracranial aneurysms is extensively covered in li-
terature. According to various authors, the prevalence of such a combination of lesions is as high as 9 %, most com-
monly involving hormone-producing pituitary adenomas and aneurysms of the anterior circulation, up to 69 % of which
originate from the carotid artery.

Aim. To analyze and demonstrate the treatment of patients with developed internal carotid artery aneurysm (ICA) against
the background of successful conservative therapy of prolactinoma.

Materials and methods. In this article we review the literature and present two clinical cases of patients with deve-
lopment of internal carotid artery (ICA) aneurysms after successful conservative treatment of prolactinomas.

Results. In both of the described cases, ICA aneurysms with intrasellar extension developed after successful conser-
vative treatment of large invasive prolactinomas. In both cases ICA occlusion were performed and in one of them ex-
tra-intracranial bypass surgery was performed as well.

Conclusion. The presented clinical cases suggest potential direct destructive effect of tumor tissue on vessel walls.
Currently, it seems reasonable to carry out computed tomography angiography in all patients with adenomas invading
the cavernous sinus.

Keywords: pituitary adenoma, cerebral aneurysm, endovascular aneurysm occlusion

For citation: Kutin M.A., Astafyeva L.I., Chernov I.V. et al. Development of internal carotid artery aneurysm after suc-
cessful conservative treatment of prolactinoma. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(2):75-82.
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INTRODUCTION

The problem of concomitant pituitary adenomas and
intracranial aneurysms is quite extensively covered in mod-
ern literature. According to various authors, the average
incidence of this combination of lesions is 9 % [1—6]. The
most common combination is hormone-producing pituitary
adenomas and aneurysms of the anterior circulation: 69 %
of these aneurysms originate from the carotid artery [1, 2,
6—20]. Less common are intrasellar aneurysms which can
be contiguous with the tumor, non-contiguous or incorpo-
rated into the tumor [6, 14—16, 21]. Usually, aneurysm is
detected at the same time as pituitary tumor, and adequate
treatment tactics are developed taking this fact into ac-
count. Sometimes both the tumor and the aneurysm are
diagnosed due to aneurysm rupture which can lead to hemor-
rhage into the tumor, nasal bleeding, formation of carotid-
cavernous fistula, or subarachnoid hemorrhage in cases of

destruction of the base of the skull structures by the tumor
[22—27]. Somatotropinomas and prolactinomas are fre-
quently associated with aneurysms [1—6]. The latter com-
prise about 40 % of all pituitary adenomas, and the treat-
ment of choice for them are dopamine agonist therapy (in
particular, cabergoline 1.8 %) with effectiveness of about
80 % [28]. Among complications of conservative treatment
with prolactin are cerebrospinal fluid rhinorrhea, pulmo-
nary fibrosis, constrictive pericarditis [29—31].

We describe 2 clinical cases of development of aneu-
rysms of the cavernous segment of the internal carotid
artery (ICA) after successful conservative treatment with
prolactin. The true causes of these aneurysms are un-
known. We have not encountered articles describing this
combination and discussing possible partial destruction of
the vascular wall by the tumor in the location of the aneu-
rysm.


https://creativecommons.org/licenses/by/4.0/
mailto:ichernov@nsi.ru

CLINICAL CASE 1

Female patient K., 65 years old, since 2009 have been
receiving cabergoline at maximal dose 2 mg/week due to giant
prolactinoma (baseline serum prolactin level 289,656 mIU/L
(40—530)) diagnosed due to headaches and visual impairment
(OD (oculus dexter) — finger counting, OS (oculus sinister) —
0.9; field of vision: OD — in the narrow field in the nasal part,
central vision impaired, OS — narrowing in the temporal part
for all colors) (Fig. 1).
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In 4 months after the start of prolactinoma treatment,
serum prolactin level normalized (410 m1U/mL) and the tu-
mor became smaller. In 2013, tumor regressed almost com-
pletely, secondarily empty sella formed, visual acuity im-
proved to 0.6 on the right and 0.7 on the left with normal field
of vision (Fig. 2).

In 2019 (the whole previous year the patient took caber-
goline and was followed up at the place of residence) at routine
MRI exam, endo-supra-laterosellar lesion interpreted as

/

Fig. 1. Magnetic resonance imaging of the brain of patient K. before the start of therapy with dopamine agonists in frontal (a), axial (b) and sagittal (c)

projections. An invasively growing pituitary tumor of large size is determined
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Fig. 2. Magnetic resonance tomograms of the brain of patient K. 4 years after the start of cabergoline therapy in sagittal (a), axial (b) and frontal (c) projections
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Fig. 3. Magnetic resonance tomograms of the brain of patient K. from 2019 in frontal (a), axial (b) and sagittal (c) projections. Determined by endo-

supralaterosellar formation

tumor progression was found, and cabergoline dose was in-
creased with normal prolactin levels in the patient (Fig. 3).

At the end of 2020, due to progressing visual impairment
(OD — finger counting close to the face on a limited area in the
temporal field paracentrally, OS — 0.9) spiral computed to-
mography angiography (CTA) was performed which showed
giant aneurysm of the cavernous segment of the right ICA (Fig. 4).
The patient was admitted to the N.N. Burdenko Scientific
Research Institute of Neurosurgery for endovascular treat-
ment.

Installation of a flow diverter was planned, but attempts
at catheterization of the right ICA distally from the giant aneu-
rysm were unsuccessful during two surgeries due fo complex
anatomical characteristics of the aneurysm and the artery.
Additionally, insufficiency of collateral blood flow through the
posterior communicating artery was observed. During conser-
vative hormonal therapy with hydrocortisone after second un-
successful attempt at endovascular treatment, the patient de-
veloped acute psychosis with symptoms of delusions. Two
weeks after stabilization of the patient’s condition, preventive
installation of extra-intracranial bypass and ICA occlusion at
the aneurysm level were performed (Fig. 5). After the surgery,
the patient’s condition is satisfactory with no dynamics in neu-
rological status.

CLINICAL CASE 2

Male patient M., 58 years old, underwent MRI due to
visual impairment and hypopituitarism which showed large
invasively growing pituitary adenoma (Fig. 6).

Due to increased prolactin level (above 5,000 mIU/L,
specific number unknown), patient was prescribed cabergoline
1 mg/week with positive effect in the form of tumor shrinkage
and serum prolactin level normalization (Fig. 7).

Since 2020 (after 13 years of continuous cabergoline the-
rapy, the patient was not followed up since 2008), the patient
has developed amaurosis on the right, and his vision on the left
decreased to 0.6 (with correction) with loss of the temporal part
of the field. Spiral CTA showed giant partially thrombosed
aneurysm of the cavernous segment of the right ICA (Fig. §).

Due to anatomic and topographic characteristics of the
aneurysm (almost complete vascular wall dysplasia, acute

Fig. 4. Giant aneurysm of the cavernous segment of the right ICA detected
in patient K.: a—c — spiral computed tomography angiograms; d — 3D angio-
graphy of the right internal carotid artery

angle of ICA branching distally from the aneurysm), recon-
structive surgery with flow diverter was not possible. Therefore,
a decision to perform deconstructive surgery was made. Func-
tional sampling showed good development of the anterior and
posterior communicating arteries. Deconstruction with micro-
coils was performed (Fig. 9).

On day 3 after surgery the patient was discharged in satisfac-
tory condition without dynamics in the neurological status.

DISCUSSION
In both above-described cases, intrasellarly advancing
ICA aneurysm developed after successful drug treatment
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Fig. 5. Angiograms of the cerebral vessels of patient K.: a — the right common and external carotid arteries after extra-intracranial bypass; b, ¢ — the right internal

carotid artery after deconstructive surgery (occlusion with microspirals)

Fig. 6. Magnetic resonance tomograms of the brain of patient M. prior to
cabergoline therapy in axial (a, b), frontal (c) and sagittal (d) projections.
An invasively growing pituitary tumor of large size is determined

of invasively growing large prolactinomas. The mechanism
of action of dopamine agonists is based on the direct bind-
ing of the drug to type 2 dopamine receptors on lactotrophic
tumor cells leading to inhibition of cell proliferation [32—34],
decrease in tumor size and serum prolactin level [35, 36].
In 40 % of cases, pituitary adenomas, prolactinoma in par-
ticular, are characterized by invasive growth: tumors can
grow in any direction from the sella turcica affecting the
cavernous sinus, bones and dura mater [37, 38]. Invasion
into the surrounding structures is dependent on such factors
as presence of disintegrin and metalloprotease, transform-
ing tumor growth factor, vascular endothelial growth factor,
etc. In combination, these factors theoretically create a

Fig. 7. Magnetic resonance tomograms of the brain of patient M. 3 months
after the start of cabergoline therapy in axial (a, b), frontal (c) and sagittal (d)
projections. There is a decrease in the size of the tumor

possibility of tumor affecting ICA wall, which is one theory
explaining concomitant intrasellar aneurysms and pituitary
adenomas together with such factors as local circulatory
stress, endocrine effects and mechanical effects [22, 39, 40].
In the cases presented in this article, pituitary adenoma in
all likelihood partially destroyed ICA wall, and after tumor
shrinkage its carcass function disappeared which led to pre-
disposition for aneurysm development.

In such cases, correct interpretation of the 3D process
in the chiasmal-sellar area is very important, as specific
anamnesis immediately suggests drug resistance and con-
tinued tumor growth or hemorrhage into the residual tumor.
Aneurysm can be distinguished from the tumor on MRI by
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Fig. 8. Giant partially thrombosed aneurysm of the cavernous segment of the right internal carotid artery, detected in patient M.: a — 3D angiograms of the right
internal carotid artery; b, ¢ — spiral computed tomographic angiograms; d — magnetic resonance tomogram in T2 mode in axial projection

Fig. 9. Angiogram of the right internal carotid artery after reconstructive
surgery (microspiral occlusion)

the presence of blood flow void in T1- and T2-weighted
images; however, aneurysm thrombosis can complicate dif-
ferential diagnosis, and in such cases spiral CTA is recom-
mended.

Treatment tactics for intrasellar aneurysms depend on
their size and shape. Both deconstructive surgeries in case
of adequate collateral blood flow [26, 27, 41] and vascula-
ture-preserving surgeries in the form of coiling or installa-
tion of flow diverters if anatomical characteristics are

permissible are possible [42]. In the above-described cases,
selective intraoperative angiography showed practically full
ICA dysplasia at the aneurysm level, severely unfavorable
anatomical characteristics of the aneurysm including in-
convenient ICA branching angle distally from the aneurysm
which did not allow to perform reconstructive surgery using
flow diverters and led to deconstructive surgeries.

CONCLUSION

The described clinical cases allow to assume direct de-
structive effect of the tumor on the vascular wall. Two ob-
servations do not allow to confidently state if it is charac-
teristic of prolactin or can happen for any tumor with
hormonal activity. This, in turn, once again poses the ques-
tion of the mechanism of development of aneurysms of the
ICA cavernous segment during pituitary adenoma invasion
into the cavernous sinus. Possibly, the structure of the walls
of such aneurysms differ from aneurysms caused by other
factors. Additionally, these two clinical cases allow to as-
sume the presence of thinning of ICA walls during tumor
invasion into the cavernous sinus with absence of changes
in ICA according to MRI and spiral CTA, which, in turn,
increases the risk of ICA wall rupture during tumor resec-
tion from the cavernous sinus.

At this stage, it seems reasonable to perform spiral CTA
for all patients with adenoma invasion into the cavernous
sinus, and to take into account the possibility of ICA wall
rupture during tumor resection from the cavernous sinus
due to the loss of tumor carcass function, and formation of
an aneurysm in the postoperative period.
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NHOOPMALWNA ONA ABTOPOB

Mpu HanpaBneHny CTaTbi B PeAAKLMIO XypHana «Heilpoxupyprus» aBTopam
HE06X0AMMO PYKOBOACTBOBATBCA CMIEAYIOLLMMU NPaBUNAMY:

1. 06wue npaBuna

Mpu nepBMYHOM HanpaBEHUI PYKONUCH B PEAAKLIMIO B KOMUU SN1EKTPOHHOTO
nUcbMa JOMKHbI ObITb YKa3aHbl BCe aBTOPbI JaHHOI CTaTby. 06paTHylo CBA3b C pe-
JaKuveit byneT nopfepxuBaTh OTBETCTBEHHbII aBTOP, 0003HAUEHHbIN B CTaTbe
(cm. nyHKT 2).

lpeacTaBnenme B pepakLmio paHee onybanKoBaHHbIX CTaTeli He fONYCKaeTCA.

2. 0dopmneHue AaHHBIX 0 CTaTbe U aBTOpax
« llepBas CTpaHMLLA JOMKHA COfEPXKaTD:

— Ha3BaHue (TaTby,

— MHULManb 1 Gamuau Bcex aBTopoB,

— YUeHble CTeneHi, 3BaHNA, SOMMKHOCTI, MeCTo paboTbl KaxAoro 3 aBTOPOB,
a T1akxe ux ORCID (npw Hanuuum),

— NIONIHOE Ha3BaHuUe yupexzeHus (yupexaeHuii), B KOTOPoM (KOTOPbIX) Bbi-
nosHeHa pabota,

— aZipec yupexaeHus (yupexaeHuit) C ykasaHueM MHAeK(.

« TocnepHAs CTpaHMLA AOMKHA COBePXaTb (BeieHUA 06 aBTOpe, OTBETCTBEH-

HOM 3 (BA3b C pefiakLimeil:

— hamunms, MMA, 0TYECTBO NONHOCTbIO,

— 3aHMMaeMas OKHOCTb,

— yueHas CTeneHb, yueHoe 3BaHue,

—nepcoHanbHblit MexayHapoaHblii uaexTudukatop ORCID (mogpobHee:
http://orcid.org/),

—nepcoHanbHblil upeHtudukatop B PUHLL (noppobHee: http://elibrary.ru/
projects/science_index/author_tutorial. asp),

— KOHTaKTHbIii TeneQoH,

—apec NeKTPOHHOI MoYTHI.

3. 0dpopmneHue TeKcTa

CraTbyu npuHMmaloTca B dopmartax doc, docx, rtf.

LWpn¢t —Times New Roman, Kernb 14, mexcTpouHbiii uhTepBan 1,5. Bee cTpamubl
JAOMKHBI ObITb IPOHYMepOBaHbI. TeKCT CTaTbil HAUMHAETCA CO BTOPOIA CTPaHULIb.

4. 06bem cTateit (6e3 yyeTa UNNOCTPALMIl N CMCKA IUTEPaTYpbI)

OpurnHanbHas cTaTba — He 6onee 12 ctpanuy (60nbLunii 06bem aonyckaetca
B UHANBUAYANbHOM NMOPAZKE, N0 PELUEHNIO PefaKLM).

OnucaHne KNUHUYECKUX CyyaeB — He 6onee 8 cTpaHmL.

0630p nutepatypbl — He 6onee 20 cTpaHuL.

Kpatkue coobiieHns u nucbma B peakuuio — 3 CTpaHuLibl.

5. Pe3iome

Ko Bcem BUaM CTaTeil Ha 0TAENbHON CTPaHULE JOMKHO ObITb NPUNOKEHO pe3io-
Me Ha PycckoM 1 aHTMMIACKOM (Mo BO3MOXKHOCTM) A3bIKax. Pe3tome OMKHO KpaTko no-
BTOPATb CTPYKTYPY CTaTbM, HE3aBUCUMO OT ee TeMaTHKN.

06bem pestome — He bonee 2500 3HaKoB, BKNouas npobenbl. Peiome He JOMKHO
COAEPXaTb CCbIKN HA NCTOYHMKN IUTePaTypbl 1 MANKCTPATUBHDII MaTepuan.

Ha 370/l Xe CTpaHuLe NOMeLLAITCA KNloueBble C0BA Ha PYCCKOM U aHTNICKOM
(Mo BO3MOXKHOCTM) A3bIKaX B KonuuecTse ot 3 10 10.

6. CTpyKTypa cTareil
OpuruHanbHas CTaTba JOMKHA COAEPXaTb CrieaytoLLme pasaenbl:

— BBE/IEHME,

—Lenb,

— MaTepuansbl U MeTozbl,

— pe3ynbratbl,

—0bcyxzeHue,

—3aKntoyeHue (BbIBoAbI),

— BKMaf BCex aBTOPOB B paboty,

— KOHONUKT MHTEPECOB ANA BCEX aBTOPOB (B CNyyae ero 0TCYTCTBUA Heob-
XOAMMO YKa3aTb: «ABTOPbI 3aABNAKT 06 OTCYTCTBUN KOHGNMKTA MHTe-
pecoB»),

— 0p100peHue NPOTOKONA UCCNe0BAHNA KOMUTETOM M0 61103TUKe (C yKa3aHu-
€M HoMepa ¥ AaTbl NpoToKoNa),

— MHGOPMMPOBAHHOE COrNacue NaLMeHToB (11 CTaTeli C aBTOPCKUMI UCCTIe-
JAOBAHUAMY 1 ONUCAHUAMI KIIMHINYECKUX CYYaeB),

— MY HaNMuuM GUHAHCMPOBAHNA UCCNE0BAHNA — YKa3aTb €ro UCTOYHMK
(rpanTnT.4.),

— bnaropapHoCTI (pasaen He ABNAETCA 0643aTeNbHbIM).

7. UnniocTpaTuBHDbIN MaTepuan

WnniocTpaTuBHbIA MaTepuan LomkeH ObiTb NPeACTaBIeH B BUE OTAENbHBIX ait-
0B 1 He QurypupoBaTb B TeKCTe CTaTbu. [laHHble TabauL He JOMKHbI NOBTOPATD JaH-
Hble PUCYHKOB M TeKCTa i Hao60poT.

Ootorpaum npeacrasnatorca B popmartax TIFF, JPG ¢ paspelueHnem He meHee
300 dpi (Touek Ha Aioitm).

PucyHkm, rpaduKm, cxembl, fUarpamMmmbl JOMKHbI ObITb pefaKTUPyeMbIMU,
BbinonHeHbIMu cpefictBami Microsoft Office Excel unu Office Word.

Bce pMCYHKM J0MKHDI 6bITb MPOHYMEPOBaHbI 1 CHABMEHDI NOAPUCYHOUHBIMY NOANK-
camu. OparmeHTbI prcyHKa 0603HaYAKTCA CTPOUHBIMM GYKBaMI PYCCKOTo andaBuTa — «a,
«6» 1. 1. Bce cokpaLLieHus, 0603HaueHuA B BIAE KpBBIX, GYKB, Undp 1 T. 4., MCNONb30BaH-
Hble Ha PUCYHKE, LOMKHbI ObITb pacLLMpoBaHbI B IOAPUCYHOUHOI noanucu. Mognua K pu-
CyHKaM J1al0TCA Ha OTIENbHOM JIMCTE NOCE TEKCTa CTaTb B 0AHOM C Hel haiine.

Tabnuubl J0MKHbI ObITb HArNARHBIMI, UMETb Ha3BaHMe W NOPALKOBBII HOMep.
3aronoBky rpad A0MKHbI COOTBETCTBOBATD UX COAEPMaHNI0. Bce cokpaLyeHna pacwnd-
POBBIBAIOTCA B NpUMeYaHIK K Tabnuue.

8. EAVHNLIbI U3MepeHuUsA N COKpaLLeHus

Enuunubl namepenna patotca B MexayHapopHoit cucteme egunmy (CH).

(okpaLueHna CoB He AONYCKAIOTCA, Kpome 06LienpuHATbIX. Bce abbpeBuatypbl
B TeKCTe CTaTbil JOMKHbI ObITb NONHOCTbIO paciuMdpoBaHbl NpK NEPBOM YNOMUHAHUN
(Hanpumep, KomnbtoTepHas Tomorpadua (KT)).

9. Cnucok nuTepatypbl

Ha cnenytoweii nocnie TeKcTa CTpaHuLe CTaTbit JOMKEH pacnonaratbca CucoK
LIMTUPYeMOl UTepaTypbl.

Bce ncTouHmku JomkHbl 6biTb NPOHYMEPOBaHDI, HYMepaLua OCyLLecTBAAETCA
CTPOTO M0 MOPAAKY LMTMPOBAHUA B TeKCTe CTaTbi, He B anGaBUTHOM nopapke. Bce
CCHUTKM Ha CTOUHNKIA NUTEPATYPbI B TeKCTe (TaTbi 0603HauatoTcA apabckumu umdpa-
MM B KBafipaTHbIX ckobkax HaunHaa ¢ 1 (Hanpumep, [5]). Konnuectso uutupyembix pa-
60T: B OpUrMHaNbHbIX CTaTbAX — He Gonee 20—25, B 0630pax nuTepatypbl — He 6onee 60.

(CcolnKKM JOMKHDBI 4aBaTbCA HA NEepPBOMCTOYHUKM, UMTMPOBAHUE OHOTO aBTOpa
no pabote Apyroro HeoNyCTUMO.

BknioueHue B CNUCOK NUTepaTypbl Te31COB BO3MOXKHO UCKIIOUNTENbHO MPU CCbIA-
Ke Ha MHOCTPaHHblE (aHT0A3bIYHDBIE) UCTOUHUKIA.

(CcolnKn Ha AnccepTauim n apTopedepatsl, HeonybnKoBaHHble paboTbl, a Takxke
Ha JaHHble, NONYueHHble U3 HeodULMANbHBIX MHTEPHET-UCTOYHUKOB, He AOMYCKAIOTCA.

[InA Kaxporo MCTOYHNKA HeobXOAMMO YKa3aTb: GaMUAMN U MHULMANbI ABTOPOB
(ecnn aBTopoB Gonee 4, yKa3blBaloTcA NepBble 3 aBTOPa, 3aTeM CTaBUTCA < Ap.» B pyC-
KoM unn “et al.” B aHrNIACKOM B TeKcTe). ABTOpbI LMTUPYeMbIX MCTOUHUKOB JOMKHDI
ObITb yKa3aHbl B TOM e NMOPAAKE, UTO U B NEPBOMCTOYHIUKE.

Mpn ccbinKe Ha CTaTby U3 XKYPHANOB NOC/E aBTOPOB YKa3bIBAIOT Ha3BaHMe (Ta-
Tby, Ha3BaHue XypHana, rog, ToM, HoMep Bbinycka, cTpaHuLbl, DOI cTatbi (npu Hanu-
yum). Mpu ccoinke Ha MOHOrPaduM yKa3bIBAIOT TaKxKe NONHOE Ha3BAHUE KHUTW, MECTO
W30aHNA, Ha3BaHue U3AATENbCTBA, FOZ U3AAHNA, YNCNO CTPAHUL,

(TaTby, He COOTBETCTBYIOLLME JaHHBIM TPE6OBAHUAM, K pPacCMOTPeHUI0
He NPUHUMAIOTCA.

061wwue nonoxeHus:

« PaccmoTpeHue CTaTbit Ha MpeMeT Ny6AnKaLMy 3aHIMAET He MeHee 8 Heflefb.

« Bce nocrynatowume ctatbu peweH3vpyroTea. PelieH3us ABNAETCA aHOHUMHON.

« Pepakuma octaBnseT 3a coboii npaBo Ha peLaKTUPOBaHMe CTaTel, NpeJCTaB-
NeHHbIX K ny6nnkaumm.

« Pepakuma He npefocTaBnAeT aBTOPCKME SK3eMNAAPbI XypHana. Homep xyp-
Hana MOXHO NONYYNTb Ha 06LLMX OCHOBAHMAX (CM. MHGOPMALMIO Ha cailTe).

Matepuanbl Ans ny6nuKaumy NpUHUMAIoTCA Yepe3 oduLnanbHblii CaiiT XypHana:
https://www.therjn.com.

Monuas Bepcua Tpe6GoBaHuil NpepcTaBNeHa Ha caiiTe XypHana.



