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VIIAJIEHUE TJIMOM MOTOPHBIX 30H
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BeepeHue. llepBuyHbIe 0NyX0Nnu LLEHTPanbHO HEPBHO CUCTEMbl COCTABAAIOT OKONO 2 % OT BCeX OMyXxoeil Yenoseka.
YnaneHue onyxonu, kak npaBuno, — Heo6XOAMMbIN 3Tan nedeHus. OCHOBHas 3afaya XUPYprum BHYTPUMO3TOBbIX OMYX0-
neit — MaKcMManbHO pajuKanbHoe yaaneHue o6pa3oBaHus B Npefenax hrU3nMonoruiecku LO3BONEHHbIX FPaHuL, YTO Ha-
NPAMYIO BIMSAET HA KAYECTBO U NPOAOMIKUTENBHOCTb KU3HU GONbHBIX.

Llenb uccnepoBaHUA — OLEHNUTb Pe3YNbTaThl XMPYPruyecKoro neyeHmns onyxonen MOTOPHbIX 30H U BbIABUTb MPEANKTOPbI

pa3BUTMA HEOOPATUMBIX iBUTATENbHBIX HAPYLIEHWA.

Matepuanbl U MeToAbl. PeTpocneKTUBHO NPOaHaNM3MPOBaHbl pe3ynbTaThl XMpypruyeckoro neyeHns 105 nauneHTos

C ONYXONAMU, NOPAXAIOWMMN KOPTUKOCMMHANBHbIA TPAKT U NEPBUYHYI0 MOTOPHYIO KOPY FONIOBHOTO MO3ra MW HaxXopsA-

LMMUCSA B HENOCPEACTBEHHOI 6AM30CTU OT HUX (Ha paccTosHuUK Jo 10 Mm). Bce 60sbHbIE NPONEYEHbI B HEPOXUPYPTUYECKOM

otaeneHnn OIbY «HaumoHanbHbli MeauKo-xupyprudeckuin ueHTp um. H.W. Muporosa» Muxzgpasa Poccum (Mocksa) B ne-

puoa ¢ 2014 no 2020 r. MyxunH — 48 (46 %), eHWmnH — 57 (54 %). Bo3pact nauueHTo — oT 22 [0 79 (cpeaHuii Bo3pacT

47,6 + 14,5) net. 06beM 0nyx0au 40 onepaLuu BapbupoBan B npegenax ot 5,16 go 283,3 (cpepHuii o6bem 80,9 + 55,1) cm.

Pa3mepbl 1 B3aMMOOTHOLWeEHME ONYXONEN C OKPYKaIWMUMKU CTPYKTYpaMu OLEHMBANW No [aHHbIM NpefonepaLnoHHO

MarHUTHO-pPe30HaHCHOW TOMOrpaum N MarHUTHO-Pe30HAHCHOI TpakTorpaduu. [ina MHTpaonepaLMoHHON OLLEHKN ANHA-

MUKW COCTOSHWA MOTOPHbIX 30H MCMOb30BaNM TPAHCKpaHWanbHylo nektpoctumynaumuio (n = 105, 100 %), npsamyto

TPAHCKOPTUKANbHYIO CTUMYNALMIO NEPBUYHON MOTOPHOW KOPbI MO3ra C NPUMEHeHNeM 8-KOHTaKTHOTO 3/1eKTpoAa-nonoc-

ku (n =68, 64,8 %). bAM30ocTb pacnonoXeHUs MOTOPHbIX 30H OLLEHUBAM C NOMOLLbI0 NPAMON KOPTUKANLHOM U cy6Kop-

TUKaNbHO 6U- U MOHONONAPHOM 3neKTpocTUMynaLUK (n =105, 100 %).

Pe3ynbratbl. ToTanbHO yaaneHsl 67 (63,8 %) onyxonei, 6an3ko k TotanbHomy — 22 (20,9 %), cybToTansHo — 11 (10,5 %),

yactuyHo — 5 (4,8 %). Mocne onepalun obbem onyxonu BapbupoBan ot 0 fo 84,4 (cpefHuit 06beM 3,54 + 5,01) cm.

Yepes 24 4 pa3BuTME HOBOTO UM HAapacTaHMe UMeBLUErocs 0 onepaLuu ABUratenbHoro feduumTa BoiABneHo y 46 (43,8 %)

nauueHToB, Yepe3 7 aHent —y 32 (30,5 %). OfHako Ha GoHe KOHCEPBATUBHOI Tepanuu LeduunT perpeccuposan y 6ob-

LWWHCTBA NALMEHTOB M NMPU OCMOTPe Yepe3 6 Mec coxpaHancs Toabko y 12 (11,4 %) nauueHTos. Mpu oueHke hakTopos,

BAUAIOWMX HA pa3BUTME CTOMKOTO ABUraTenbHOro AedunLMTa, NOAyYeHa CTaTUCTUYECKMU 3HAYMMAA CBA3b C MHTpaonepa-

LMOHHbIM CHUXEHMEM aMNIUTYAbl OTBETA MO AaHHLIM TPAHCKpPaHWanbHoi ctumynauuu (p < 0,001), a Takxe TpaHCKOPTK-

KanbHoi cTumynsaumm (p < 0,001). He oTMeYEHO 3HAUMMbIX M3MEHEHUT B (DYHKLMOHANbHOM CTaTyce NaLWeHToB B Nocne-

OnepaLyMoHHOM Nepuope B 3aBUCMMOCTU OT CUJbI CTUMYNA NPAMOI CTUMYNALMM, HA KOTOPOIA OblNa 0CTaHOBNIEHA Pe3eKLUs

(p=0,9), a Takxe OT pagMKanbHOCTK yaaneHus onyxonu (p = 0,393).

BbiBoAbI:

1. YpaneHue onyxonen ABUraTeNbHON KOPbl FONOBHOMO MO3ra U KOPTMKOCMMHANBLHOTO TPaKTa C UCMONb30BAHUEM MYNbTH-
MOJANbHOTO HelpOhU3N0NOrMYECKOr0 KapTUPOBAHUA NO3BOAAET AOOGUTLCA MAaKCUMANbHOW pe3eKLUM OnyxoneBoil
TKaHW C XOPOWWUMU DYHKLIMOHANBbHBIMW UCXOAAMU, YTO NPUBOAUT K 3HAUYMTENBHOMY YIyYLIEHMI0 KauecTBa XU3HM na-
LMEHTOB M NO3BONAET NPOBOANTL flaNibHelilee XMMUOyYeBOe NeyeHme.

2. CoBMecTHOe Ucnonb3oBaHue 4 MeTofj0B HeMpPohU3MONOrMYECKOro KapTUPOBaHUSA (TPAHCKPaHUaNbHOM, TPAHCKOPTUKAJIbHOM,
NpAMOI KOPTUKANLHOM U CYOKOPTUKANBHOM CTUMYNALMW) NOMOraeT HUBENMPOBATL UX HEAOCTATKM MO OTAENbHOCTU U fO6U-
BaTbCA CYLIECTBEHHOW PAANKaNbHOCTY yAaneHUs OnyxXonei MOTOPHbIX 30H NPW COXPaHEHNN X DYHKLMOHANBLHOIO CTaTyca.

3. Mpu yaaneHnun onyxoneit MOTOPHbIX 30H Y NALMEHTOB HapacTaeT ABUraTeNbHbIA AedULMUT, HO NOCTENEHHO BOCCTaHaB-
JINBAeTCs A0 UCXOAHOTO U1 Bbille N0 UCTEYEHUM 6 MeC nocae onepauum.

4. CHUXeHWe aMNIUTYLbl MOTOPHbIX Bbi3BaHHbIX NOTEHLMAN0B Ha 50 % 1 6onee 0T UCXOAHOTO (N0 LAHHBIM TPAHCKPAHU-
aNbHOI U TPAHCKOPTUKaNbHOW HENPODU3NONOTNYECKOH CTUMYNALMUN) CIYKUT NPEAUKTOPOM PA3BUTUA CTOMKOTO [BM-
ratenbHoro geduuuta.

5. Pe3eKums onyxoau 0 COXpaHeHNA MOTOPHbIX BbI3BaHHbIX NOTEHLMAN0B Npu cune cTumyna 1 MA npssMoit MOHOMONAPHOI Helipo-
CTUMYNSALMN HE CNYIKUT NPEAUKTOPOM Pa3BUTUA HEOOPATUMbIX ABUraTeNbHbIX HAPYLIEHWI B NOCEONEPaLMOHHOM Nepuose.
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Surgical treatment of gliomas in motor zone under control of neurophysiological

monitoring

A.V. Dimertsev, A.A. Zuev, M.G. Podgurskaya
N.I. Pirogov National Medical and Surgical Center, Ministry of Health of Russia; 70 Nizhnyaya Pervomayskaya St., Moscow 105203, Russia
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Background. Primary tumors of central nervous system account for about 2 % of all human tumors. Generally, the tumor
removal is a necessary treatment step. The main goal of the intracerebral tumors surgical treatment is the formation
removal in the most radical physiologically possible way, because this directly affects the patients’ life length and its
quality.

Aim. To assess the results of surgical treatment of motor zone tumors and identify predictors of development of irre-

versible motor disorders.

Materials and methods. A retrospective analysis of results of surgical treatment from 105 patients with tumors that

affect corticospinal tract and primary motor cortex of the brain or localized in close proximity to those areas (up to 10 mm).

All patients were treated in the neurosurgical department of N.I. Pirogov National Medical and Surgical Center, Minist-

ry of Health of Russia (Moscow) in the period from 2014 to 2020. There were 48 (46 %) men, 57 (54 %) women aged

from 22 to 79 (mean age 47.6 + 14.5) years. Tumors volume before surgery ranged from 5.16 to 283.3 (mean volume

80.9 + 55.1) cm?. The tumors’ size and their relationship with the surrounding structures were assessed by pre-surgery

magnetic resonance imaging and magnetic resonance tractography. For the intraoperative assessment of motor zone

state dynamics, the transcranial electrical stimulation (n = 105, 100 %) and direct transcortical stimulation (with the
eight-contact electrode stripe) (n = 68, 64.8 %) of the primary motor cortex were used. To assess the proximity of the
motor zones, a straight cortical and subcortical bi- or monopolar electrical stimulation was used (n =105, 100 %).

Results. Sixty-seven tumors (63.8 %) were removed completely, close to total removal was in 22 (20.9 %) tumors,

11 (10.5 %) tumors removal was subtotal and 5 (4.8 %) tumors were removed partially. Tumor volume after surgery

ranged from 0 to 84.4 (mean volume — 3.54 + 5.01) cm?, Development of novel motor deficiency orincrease in pre-sur-

gery motor deficiency was observed in 46 (43.8 %) patients 24 hours after surgery and in 32 (30.5 %) of them 7 days
after the treatment. However, during course of conservative therapy, the majority of patients showed regress of motor
deficit and it remained only in 12 (11.4 %) patients on examination that was performed 6 months after surgery. Assess-
ment of factors affecting development of persistent motor deficiency revealed its statistically significant association
with intraoperative response decrease according to transcranial stimulation (p < 0.001) and transcortical stimulation

(p < 0.001) data. There were no significant changes in the functional status of patients during postoperative period

depending on strength of the direct stimulation when the resection was stopped (p = 0.9) or depending on radicality

of tumor removal (p = 0.393).

Conclusion.

1. Removal of tumors of motor cortex and corticospinal tract using the multimodal neurophysiological mapping allows
to achieve maximal resection of the tumor tissue with good functional outcomes. All of the above leads to significant
improvement of patients’ life quality and allows further chemoradiotherapy.

2. Combined use of 4 methods of the neurophysiological mapping (transcranial, transcortical, direct cortical ang sub-
cortical stimulation) helps to minimize the disadvantages of each of the methods and achieve radicality of the motor
zone tumor removal with maintaining their functional status.

3. Motor deficiency in patients increases after removal of motor zone tumors and then gradually restores to the original
level or is improved 6 months after surgery.

4. A predictor of development of persistent motor deficiency is decrease in amplitude of motor evoked potentials by 50 %
or more from baseline (according to transcranial and transcortical neurophysiological stimulation data).

5. When the motor evoked potentials in response to 1 mA direct monopolar neurostimulation are preserved then resec-
tion of the tumor is not a predictor of irreversible motor disorders during postoperative period.

Keywords: brain tumors, gliomas, neurophysiological monitoring, motor zones tumors, corticospinal tract

For citation: Dimertsev A.V., Zuev A.A., Podgurskaya M.G. Surgical treatment of gliomas in motor zone under control
of neurophysiological monitoring. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1):10-20. (In Russ.).
DOI: 10.17650/1683-3295-2023-25-1-10-20
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BBEJIEHUWE

[NepBUYHBIEC OIMyXOJIM LIEHTPAJTBbHO HEPBHOM CUCTE-
MBI COCTAaBJISIIOT OKOJIO 2 % OT BCeX OITyXOJIeil ueIoBeKa;
10 JaHHBIM LIeHTpasbHOTO pernucTpa OITyXoJIei TOJIOBHOTO
mo3sra CIIIA (Central Brain Tumor Registry of the United
States, CBTRUS) 3a 2017 1. Tak#e OMyX0JIN BCTPEYAIUCh
B 23,8 ciryyas Ha 100 ThIC. HaceJIeHUS; IIPU 3TOM OTMEYaeT-
¢ eXXeToTHOE YBeTMIeHIE TMarHOCTHPYeMBIX cTydaes [1].
Hau6osee gacTo BcTpedaroIiasicsl mepBAYHAS 3JI0KAYeCT-
BEHHAs OITyXOJIb IICHTPAJTbHOM HEPBHOM CUCTEMBI — IO~
osacroma (14,5 % Bcex omyxoueii u 48,6 % 310KauyecT-
BCHHBIX).

VYnaneHune omyxoin, KaK IIPaBIIO, HEOOXOMUMBIN 3Tarl
neuenus [2, 3]. OcHoBHAg 3amadya XUPypruv BHYTPUMO3-
TOBBIX OITyXOJIei c(popMyIrpoBaHa HECKOJIBKO IECSTH-
JISTUI Ha3al: MaKCUMaJIbHO paavKajJbHOE yIaJeHrue 00-
pa3oBaHUS B Ipeneax (U3NOJIOTMISCKN T03BOJICHHBIX
TPaHMUII, YTO HAIIPSIMYIO BIMSIET Ha KAUYECTBO M IPOIOJIKH-
TEJILHOCTD KM3HU OONBHEIX [4, 5]. Ho 3avacTyro pagukaib-
HOCTP yHaJICHUSI 00pa30BaHMSI JIMHEITHO BIMSIET HAa TIOCT-
OITepallMOHHBII HEBPOJIOTMISCKHUI CTAaTyC TTAIlMeHTa, YTO
0COOCHHO aKTyaTbHO MPH MOPAKEHNN MOTOPHBIX 30H, TaK KaK
JIBUTATeJIbHBIC HAPYIIICHUSI MOTYT IIPETISITCTBOBATD ITPOBE-
JIEHUIO MOCIEeAYIOLIE XUMUOIyU€eBOii Tepanuu [6].

ITeab paGoThI — OLICHUTD PE3YJIBTATHI XUPYPTAIECKOTO
JICYSHUS TJIMOM MOTOPHBIX 30H M BBISIBUTDH IPEIUKTOPHI
pPa3BUTHS HEOOPATUMBIX IBUTATEIbHBIX HAPYIIICHMUIA.

MATEPHAJIBI 1 METO/IbI

Pesynpratel xupyprudeckoro jgedeHus 105 mauueH-
TOB C [NIMOMAaMU MOTOPHBIX 30H IIPOaHaIU3MPOBaHbI pe-
TpocIeKTUBHO. K MOTOpPHBIM 30HAM OTHOCHJIM 0Gpa3o-
BaHUSI, MOpakalolye KOpTUKOCITMHAIBHBIN TpakT (KCT)
U MIPELEHTPATbHYI0O M3BUIMHY WJIM PACIIOJOXEHHbBIE
B HEIIOCPEACTBEHHO# 0m3ocTr oT HUX (1o 10 mM). Bee
0OJIbHBIE ITPOJICYEHBI B HEUPOXUPYPrUUYECKOM OTAEICHUMN
DTI'BY «HanyoHanbHBIN MEAUKO-XUPYPTUUECKUI LIEHTP
nm. H.W. TTuporoBa» Munznpasa Poccun ¢ 2014 mo 2020 .
Myxuun — 48 (46 %), xenwud — 57 (54 %). Bospact
cocTaBui1 oT 22 110 79 j1eT (cpeaHuii Bo3pact 47,6 £ 14,5 rona)
aet (puc. 1).

B uccienoBaHue BOLLIM MALMEHThI C [IMATbHBIMU
onyxojasamu. [TMoMbl 2-i1 CTeNeHU 3710Ka4eCTBEHHOCTHU
(grade 2) cocraBunu 14 (13,3 %) ciayuyaes, grade 3 —
16 (15,2 %), grade 4 — 77 (73,3 %). [1pun aToM 84 (80 %) ma-
LIMEHTA ONEPUPOBaHbI ITepBUYHO, a B 21 (20 %) ciyyae —
IMOBTOPHO B CBSI3U C PELUAMBOM WU MPOAOKEHHBIM
poctoMm obpaszoBanusi. Y 54 (51,4 %) OOJIbHbBIX OIYXOJb
pacriojiarajach B paBoM nosyiuapuu, y 45 (42,9 %) —
B jieBoM, Y 6 (5,7 %) — OunoaymapHo. M3o01upoBaHHO
B JIOOHOI J0JI€ OIyX0JIM JIOKaau30Baauch y 29 (27,6 %),
B TeMeHHOI — Y 9 (8,6 %), B ocTpoBKOBOi — Y 3 (2,9 %)
nauureHToB. B octanbHbIX ciiy4asix (64 mauuvenTa, 60,9 %)
JIoOKaau3auus O0buta MyabTHiIobapHoit. O0beM OITyXoau
JI0 oIlepaluu BapbupoBai ot 5,16 go 283,3 (cpemHuit
06wvem — 80,9 + 55,1) cm?.
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Fig. 1. Frequency distribution of patients by age

BceMm manmeHTaM BBIOIHSUIM TIPEIOIIePAIlMOHHYIO
CTPYKTYPHYIO MarHUTHO-pe30HAHCHYI0 ToMorpadmio (MPT)
B CTAaHIAPTHBIX OTBeACHUSIX Ha ToMorpadax (Siemens,
Tepmanmst) ¢ 20-KaHaIBLHOI TOJIOBHOI KaTyIIKOI: Ha Mag-
netom Skyra 3T — 74 (70 %) nanuenTam, Ha Magnetom
Aera 1,5T — 31 (30 %). B ciydae pacronoxeHust OyXoJiu
B JIOMWHAHTHOM ITI0 peYH TTOIYIIapUU BEITTOTHSUIN (GYyHK-
muoHanmbHyio MPT (OMPT) ¢ onpeneneHreM pedeBBIX
30H Yy 53 (50,4 %) GonbHbIX. [IpoBoauan GMPT npuxe-
Huii 28 (26,7 %) nauureHTaM, UCCIIEA0BaHUE BBIIOIHSIIN
TIPY PACITOJIOXKEHUH OITyXOJIM BOJIM3H ITIEPBUYHOI MOTOP-
HO#1 KOpHI. 715 Bcex OOMBHBIX IeIaIn TIOCTPOSHHE TIPO-
BOISIINX ITyTeil OeJIoro BellecTBa Ha OCHOBAaHMH TNy 3-
Ho-TeH3opHoro uccienoBanus (1 TH). [1pu BeITOTHEHNT
ATHW ncnonb3oBanu cieayolire mapameTpbl: BpeMs IMo-
BropeHnst — 10300 mc, BpeMs cuutbiBaHUs 9x0 — 101 Mc,
b-daxrop — 1500, 65 cpe30B TOMIIMHONI 2 MM; 64 BEK-
Topa B 2 HaIpaBJeHUsX ckaHupoBaHus (A—P u P—A).
Bo Bcex cirydasix morydeHHBIC TaHHBIC 9KCITIOPTUPOBAIN
B popmate DICOM Ha BHEITHUIT HOCUTENb, TTOCJIE YETO
COXpaHSITA B HABUTAIIMOHHYIO cTaHIMIo StealthStation S7
(Medtronic, Upnanmgust). Ha criemyrormem atare coBMeIna-
mm pesyasrarel JITHU u crpykrypHoit MPT ¢ momolisio
nporpaMMHoro obecrieuenus Stealth Viz. M3 monydeH-
HBIX 00BbEINHEHHBIX MOJEIEH Ieaaau MHOTOIUIOCKOCT-
HYIO PEKOHCTPYKIIHIO, TIOCJIC YETO IPOBOIMIIN ITOCTPOCHIE
KCT, olieHKy B3aIMOOTHOIIIEHHMSI OITyXOJIA C OKPY>KAIOIIIH-
MU CTPYKTYpaMu 1 BoJIIoMeTpuio (puc. 2).

Jlns MHTpaoIIepallnOHHOM OLIEHKN TMHAMUKM COCTO-
STHUSI MOTOPHBIX 30H MCTIOJIB30BAJIN CIICAYIOIINE METOIBI
HEeHpoDU3NOIOTNIECKOTO KApTUPOBAHYS.

TpaHcKpaHUaIbHAS 3JIEKTPOCTUMYIISILIS: CTUMYJIV-
PYIOIINE CKAJTBITOBBIC NTOJIFYAThIC JIEKTPOIBI YCTAHABIIM -
BaJIMCh B IPOESKIIUH TTIEPBUYHON MOTOPHOI KOPBI B TOUKAX
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Puc. 2. Maenumno-pezonancnas momoepagpus (MPT) eonoro20 mosea nayuenma c ougpgysroii acmpoyumomoii (BO3 grade 3) npagwix 10610, 8UcoUuHOl
U 0cmpoeK0soil doneil ¢ HaroxcerHvimu 3D-modeasmu kopmukocnunanvrozo mpakma (KCT) u onyxoau. Hzobpaxcenue 6 pexncume FLAIR: a — akcuanvras
npoexyusi; 6 — cazummanbHas NPOEKuUs; 8 — KOPOHapHas npoekyus; e — 3D-coemewennas modeav mosea, onyxoau u KCT ¢ nasueayuonHoli cmanyuu
StealthStation S7. Ha cepuu MPT (FLAIR) 6 o6aacmu npagvix 100H0Il, 8UCOUHOL U 0CMPOBK0BOIL doaeil onpedeasiemcs o0seMHoe 00pazoéanue, pacnpo-
cmpansioweecs 6 nookopkosvle sdpa cnpasa, npunexcauwee k KCT u wacmuuno ducaoyupyroujee eco MeOuansHo u K3aou. 3eseHviM ommeueHbl KOHMYypbl
onyxoau (1), kpacrwoim — KCT (2). BO3 — Bcemupnas Opeanusayus 30pagooxparenus

Fig. 2. Magnetic resonance imaging (MRI) of brain for patient with diffuse astrocytoma (WHO grade 3) in right frontal, temporal and insular lobes with
superimposed 3D models of corticospinal tract (CST) and tumor. Image in FLAIR mode: a — axial projection; 6 — sagittal projection; ¢ — coronary projection;
2 — 3D combined model of the brain, tumor and CST in the StealthStation S7 navigation station. On the MRI series (FLAIR), a volumetric formation in the
right frontal, temporal and insular lobes is determined, spreading into the subcortical nuclei on the right, adjacent to CST and partially dislocating it medially
and posteriorly. The contours of the tumor (1) are marked in green, the CST (2) is marked in red. WHO — World Health Organization

C3—C4 (puc. 3, 1 1 4, @) 1o MeXIyHAPOIHON CHCTeMe
pa3MenreHus 31eKTponoB «10—20», crita CTUMYyJ1a Bapbu-
poBaia ot 140 mo 220 MA.

[psimast KopkoBasi CTUMYJISIIIUST TIEPBUYHON MOTOP-
HOI KOPBI MO3Ta: 8-KOHTAKTHBIN KOPTUKAJIBHBIN 3JI€K-
Tpon-nonocka (puc. 3, 2 u 4, 6); mauku U3 5 CTUMYJIOB
(mBUTATELHBIE OTBETHI C KOHTPOJIBHBIX MBI PETUCTPH -
POBAJIACH IIPH CHIIe CTUMYIISIIIHT 25—30 MA).

Tpanckoprukanbhas ctumyssiaust (TKoC): ¢ nmpume-
HEHUEM 3JIeKTpoIa-TIoJI0CKH MpoBoamiach 68 (64,8 %) na-
LVeHTaM.

s olleHKY OJIM30CTU PACTIONOXEHUS MOTOPHBIX 30H
WCTIONIb30BaN MPSIMYIO KOPTUKAIBbHYIO (puc. 3, 3 u 4, 6)
U CyOKOPTUKATBHYIO O- U MOHOMOJISIPHYIO 3JIEKTPOCTU -
mysiumio (puc. 3, 4u 4, 2) BceM OOJIBHBIM.

IMpsiMmoe KOpTUKaTbHOE KapTUPOBAHUE MPOBOIMIIN
OUIIOJISIPHBIM 3JIEKTPOAOM, a CyOKOPTUKAIbHOE — MOHO-
TOJISIPHBIM B KaTOAHOM noisipHocTu. [7st Bepudukanym
MOTOPHBIX 30H MCITOJIb30BaIM TapaMeTpbl M. Taniguchi:
gacrota 250—500 Ii1 maukaMu CTUMYJIOB M3 5 ¢ MEXCTH-
MyJIbHBIM mHTepBajioM 0,2 Mc. CTUMYIISILINIO KOPHI TIPO-
BOIWJIV Ha cwute mMIyibca B 10 MA. CTUMYJISIINIO OEJIOTO
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Puc. 3. Cxema mHo20ypo8He8020 unmpaonepayuorHo2o Heipoghusuonoeute-
ck0eo monumopunea. Cmumyasayus: 1 — mpanckpanuansuas; 2 — mpauc-
Kopmukanvhas; 3 — npamMas KOpmuKanbHas, 4 — npamas cyoKopmuKanbHas

Fig. 3. Scheme of multilevel intraoperative neurophysiological monitoring. Stimu-
lation: 1 — transcranial; 2 — transcortical; 3 — direct cortical; 4 — direct subcortical

BeIlleCTBAa HAUMHAIM Ha TeX e TTapaMeTpax ¢ CUJIOi CTh-
myia 20 MA, ¢ TOCTETIEHHBIM CHUXKEHUEM CUJTbI CTUMYJISI-
LMW 0 MUHUMAaJIbHOU, Ha (hOHE KOTOPOI COXPaHSUINCh
MOTOpHBIE BbI3BaHHbBIE TToTeHIIMabl (MBIT). st Bepudu-
KAy PevYeBbIX 30H UCTIONBb30BaIU mapameTpbl W. Penfield:
yactota 50 [i1 ofMHOYHBIM CTUMYJIOM MPOIOJKUTETHHO-
cthio 10 3 ¢. Helipodusnonornueckit MOHUTOPUHT TTPO-
Boauu ¢ momoiieio anmapata NIM ECLIPSE (Medtro-
nic, Upnanmous).

[Mpu mpoBeneHnM ornepanyu ¢ UHTPAOTIEPAITUOHHBIM
MPOOYXIeHEM MAIIMEHTOB UCTIONB30BAIN TEXHUKY «Hap-
KO3—Ipo0yXaeHue—cenauus». {asg nHTy0alMu UCIoib-
30BaJIM MUKPOI03bl MMOPEIAKCAHTOB, a 1 UHAYKIINY aHe-
CTe3UM — TIperapaThl KOPOTKOTO AeicTBUs (Mpomnodoi,
KCeHOH, JleKcaop) B pa3TMUHBIX COUETAHUSIX, B TOM YKCIIE
C HAapKOTUYECKNMU aHaIbreTuKamu. [locie mo3uimonm-
pOBaHWMS MAIMEHTa Ha OTMEPAllMOHHOM CTOJIe U XKeCTKO
(hukcanry roJI0BBI BHITIONHSIIN 00€300MBaHNE CKaJTb-
1Ma ¥ TOYEeK YCTAHOBKY IIUIIOB C TPUMEHEHUEM MECTHBIX
aHecTeTUKOB. [IpoOyxaeHre naureHTa NpOBOAWIN ITOCE

Puc. 4. Humpaonepayuonnoiii Heipogu3uoaocueckuil MyabmuMooanbHblil Hetipomonumopune. Mumpaonepayuonnsie pomoepagpuu: a — mpanckpanuany-
Has HelpoCMuMyAsSYUs, NOUYUOHUPOBaHUe IneKkmpoda (D); 6 — mpaHCKOPMUKANbHAs HEUPOCMUMYAAYUS, NO3UYUOHUPOBAHUE 8-KOHMAKMHOU NOAOCKU-
cmumyasmopa (IIC); 6 — npamoe KopmukaibHoe Kapmupogarnue MomopHuix 301, O — onyxons, BC — 6unoaspHuLil cmumMyasmop; e — npsamoe cyoKopmu-

KanvbHoe kapmupoearue MomopHvix 30, MC — MOHONOAAPHYIL CINUMYAAMOD

Fig. 4. Intraoperative neurophysiological multimodal neuromonitoring. Intraoperative photographs: a — transcranial neurostimulation, positioning of the
electrode (9); 6 — transcortical neurostimulation, positioning of the §-pin stimulator strip (IIC); 6 — direct cortical mapping of motor zones, O — tumor, bC —
bipolar stimulator; e — direct subcortical mapping of motor zones, MC — monopolar stimulator



CTaHAAPTHBIX ITATIOB XUPYPTUIECKOTO TOCTYTA U BCKPHI-
TUSI TBEPAOK MO3TOBOM 000I04KU. TpaHCKpaHUATBbHYIO
crumyiisiimio (TKpC) nenanu TonbKo 10 poOyKaeHUs
nameHTa. Bo Bpems mpoOyxaeHust 1 BbIXOAa MalueHTa
Ha JJOCTATOYHBIH /IS IPOBEACHMS PEYEBOTO TECTUPOBAHUS
YPOBEHb CO3HAHUST UMIUIAHTUPOBAJIN 3JIEKTPOJI-TIOIOCKY
nst TKoC. TlepBblif 3Tanm KOPTUKATBLHOTO KapTUPOBa-
HUST — Bepru(UKaIUs MOTOPHBIX 30H C MIOMOIIBIO OUTIO-
JISIpHOTO 37eKTpoja Ha rmapameTtpax M. Taniguchi. TTocne
3aBepILEHUSI MOTOPHOTO KapTUPOBAHUS M BHIXOA MAlv-
€HTa Ha IOCTATOYHBI! yPOBEHb CO3HAHMSI IIPOBOIVIIN Pe-
YeBO€ KapTUPOBAHWE KOPBI OUTIOISIPHBIM 3JIEKTPOAOM
Ha napametpax ctumyisiun mo W. Penfield. Kaptuposa-
HUE BEJIOCh TPY HETIPEPHIBHOM BBITIOJTHEHWU MTAITUEHTOM
TECTOB, MOAOOPAHHBIX B 3aBUCUMOCTHU OT MCCIIEAYeMOil
30HBI. Ecni Bo3HMKaNMM pedyeBble HAPYIIEHUsI BO BpeMsi
CTUMYJISIIIUU OTIPENIEJICHHOTO Y4acTKa KOPbI, TECTUPOBa-
HuYe MOBTOpsUIU. B ciiydyae coxpaHeHus olMOOK B TECTU-
POBaHUM 3Ty 30HY KOPbI MAPKMPOBAIH U PACLIEHUBATN KaK
YUYACTBYIOIIYIO B TPOAYKIIMY U Boctipusituu peuu. [Tocie
3aBEPIICHUS] KOPTUKATHBHOTO KApTUPOBAHUS MOTOPHBIX
U peYeBbIX 30H MPOBOIWIN KOPTUKOTOMUIO BHE BBISIB-
JIEHHBIX (DYHKIIMOHABHBIX YYaCTKOB KOPBI M PE3EKIINIO
omyxonu Ha (hoHE HETIPEPHIBHOTO OOIIEHUST C OOIBHBIM.
Pesexiuio HauMHAM OT PEYEBBIX 30H TSI COKPAIIEHUS
BPEMEHU TECTUPOBAHNS MALIMEHTA C 1IEThI0 CHIKEHUST CBSI-
3aHHBIX C 3TUM PUCKOB. [1pu ynaneHnu ormyxonu B poex-
LINY PEUYEBBIX MPOBOASIINX MYTEW MPOBOIWIN TIPSIMYIO
CYOKOPTUKATBHYIO CTUMYJISILIMIO Ha (hOHE HEMPOIUHTBU-
CTMYECKOTO TeCTUPOBaHUS manuenTa. [locne ynanenus
OTYXOJIM PEYEBBIX 30H /I CeNalMIO MalMeHTa U TIPo-
JTOJXATW PE3EKUNIO, TIONb3YSICh aITOPUTMOM YAAJICHUS
OTyXOJIeil MOTOPHBIX 30H, OMTMCAHHBIM paHee.

PagukanbHOCTH ynanieHusI OITyXoJieii OLIeHUBAIM B Te-
YeHHUE MEePBBIX CYTOK MOCJE onepaluu 1o jaHHbiM MPT.
B pexxuMmax T2, FLAIR mis omyxosneit, He HaKaruIMBaoo-
LIMX KOHTpACTHBIN npenapar, u T1 ¢ KOHTpacTUpOBaHU-
eM — JUIsl HakarmBaomux. [1pu olleHke cTerneHu paau-
KaJIbHOCTU YHAJICHUSI MCIOJbB30BaAHBI CIEAYIOIINE
YCJIOBHBIE KPUTEPUM: TOTaJIbHOEe — ynaineHue 100 % ory-
XOJ1, 6JIM3KOE K ToTallbHOMY — 95—99 %, cyGToTaibHOE —
85—94 %, yactuuHoe — meHee 85 %.

CocTrosiHMe TAallMeHTOB OLIEHUBAIU IO JAaHHBIM HeE-
BPOJIOTMYECKOTO OCMOTPa (IyBCTBUTEIbHBIC, IBUTATEITb-
HbIE, peueBbie HapyllIeHus1) u 1o mkaie KapHoBckoro:
JI0 OTIepaliiu, yepe3 24 4 u 6 Mec rocie oneparyu. Beipa-
XKEHHOCTb Mapes3a OLCHUBAIM MO 5-0anbHOi mkane Me-
dical Research Council.

Cratuctuyeckyio o0pabOTKy MOJIYYeHHBIX JaHHBIX
MPOBOAUIY Ha MEPCOHAILHOM KOoMMbloTepe Kiacca IBM
PC ¢ nmomottipio mporpaMmbl jamovi v. 1.6 (Jamovi project,
2021) u Excel 2010 (Microsoft, CIIIA). [Inst onpeneneHust
HOPMaJIbHOCTH pacIipeiesIeHUsT KOJIMYEeCTBEHHBIX TTOKa-
3aTesieit mpuMeHsanu kpurepuii [llanupo—Yunka, mus
rpynm 6onee 50 manneHToB — Kputepuii Koamoroposa—
CwmupHoBa. Paznnuns mexay 2 He3aBUCUMBIMU TPYTITIaMU
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AHAJIM3UPOBAIU C MTOMOILBIO KpuTepusi MaHHa—YUTHU
u t-kpurepust CteiofeHTa. it ananusa 3 1 6oiee TpyIIir
WCTIONB30BAJIA XM-KBAJPAT C MOCIIEIYIOIIECH OLICHKOW KPUTHU-
YEeCKOTo 3HaueHUsI. Pe3yssraThl MpeacTaBiIeHbl Kak CpeaHee
3HAYEHMeE TUTIOC-MUHYC CTAHIAPTHOE OTKJIOHEHUE U BEPO-
SITHOCTHOE OTHOIIEeHUE ¢ 95 % MoBepUTEITHHBIM UHTEPBA-
JIoM. YpoBeHb 3HaumMocTu coctaBmi 0,05 mis Kaxmoro
CTaTUCTUYECKOTO aHATN3A.

PE3VJIBTI'ATBI

Bcero BeimorHeHo 105 omepatinii mareHTaM ¢ OITy-
xossimu, Topaxkamoiumu KCT, mepBUYHYI0 MOTOPHYIO
KOpY TOJIOBHOTO MO3Ta U MPELIeHTPATbHYIO0 N3BUIVHY WIN
HaxXOJSIIMMUCS B HEMTOCPEACTBEHHOM OJIM30CTH OT HUX.

TotanbHo ymaneHbl 67 (63,8 %) omyxojeit, 6GJ1M3KO
K TotasibHOMy — 22 (20,9 %), cy6ToTansHo — 11 (10,5 %),
yacTu4HO — 5 (4,8 %) (puc. 5). O6beM OIyXOJu Mocie
onepaiuu Bapbuposai ot 0 1o 84,4 (cpenHuit oobem 3,54 +
5,01) cm?.

HcxonHo y 44 (41,9 %) nauyeHTOB BbISIBJICHBI IBUIa-
TeJIbHBIC HAapyIIeHUs (CPeIHMI OaJlT MBIIIIEYHOM CHJTBI 3,9).
Yepes 24 4 miocnie onepanuy CpegHuil 0auT MBIIIEYHON
cubl coctaBui 2,7, yepes 7 nHeit — 3,5. Ha (pone xoHcep-
BaTUBHOM Tepanuu JeUIINT PETPecCUpPOBa Y OOJIBIITNH-
CTBa MAallMEHTOB, 4Yepe3 6 MeC COXpaHSICS TOJbKO
y 12 (11,4 %) GoabHBIX (CpeAHUI 6AT MBIIIIEYHOM CH-
761 4,3).

Ha ocHOBaHMM JaHHBIX JIUTEPATYPbI IPOBENEH OTOOD
MPU3HAKOB, KOTOPbIE MOTYT BJIMSTH HA MUCXOABI XUPYP-
TUYECKOTO JISYSHUS TTALIMEHTOB C OTYXOJSIMU MOTOPHBIX

OpuirnHanbHas paborta | Original report

PapnkanbHoCTb pe3ekuun: / Resection radicality:

vyactuuHas (<85 %) / partial (<85 %)
cy6ToTanbHas (85-94 %) / subtotal (85-94 %)
W 6n113Kan K TotanbHom (95-99 %) / close to total (95-99 %)
M toTanbHas (100 %) / total (100 %)
100 2,7

14,3 63 8,0

7,1 25,0

B [e)] [e]
o o o

N
o

BctpeuaemocTb paavkanbHocTy pesekumm, % /
Occurrence of resection radicality, %

2 3 4
CreneHb 310KavecTBeHHOCTW / Malignancy degree

Puc. 5. Padukansnocme yoanenus Onyxonu 8 3a8UcuMocmu Om cmenenu ee
3n0KavecmeenHocmu o Kaaccugukayuu Beemuproti Opeanuzayuu 3dpa-
600XpaHeHus

Fig. 5. The radicality of tumor removal depending on its malignancy degree
according to the classification of the World Health Organization
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30H [7]. [Ipu3Haku oObeAMHEHBI B TA0IUILY, AaJiee PO~
BEIIeH CTaTUCTUUYCCKMIT aHanu3 (Taor. 1).

IIpu omeHKe (haKTOPOB, BIMSAIONIMX HA pa3BUTHUE
CTOMKOTO IBUTATEILHOTO AS(UIINTA, TTOTydYeHa CTATUCTH -
YeCKH 3HauYMMasl CBSI3b ¢ MHTPAONICPAIIMOHHBIM CHILKE-
HUEM aMIUIUTYabl oTBeTa Ha 50 % 1 BbIllIe OT UCXOAHOTO
o naHHbIM TKpC (p < 0,001), a Takke TKoC (p < 0,001).

PeueBblc HapyIleHHs IO OMEpalMy BHISIBICHBI
y 28 (26,7 %) naimeHTOB, 4epe3 24 4 Mocje onepauun —

y 42 (40 %), npu ocMOTpe Yepe3 6 Mec Iocjie oIepaLuy —
y 12 6ompHbIX (11,4 %). OmHAKO HapacTaHWe IOOTepa-
LIMOHHBIX HAPYIIEHUI peYr WM BHOBb BO3HUKILKE HE
OTMEYaJIUCh HU Y OMHOTO U3 MaLMEHTOB.
YyBCTBUTENIbHBIE HAPYILLIECHUS 10 OMEPALIU BhISIBIIE-
Hbly 22 (21 %) naimeHTOB, Yepe3 24 4 mmociie onepaLnmum —
v 26 (24,8 %), uepes 6 mec —y 17 (16,2 %). Takum o6pa-
30M, ¥ 5 (22,7 %) naueHTOB perpeccupoBajia rTMIecTe3ust
10 CPAaBHEHUIO C T0OMEePALIMOHHBIM AebuuuToM. Bo Bcex

Ta6mma 1. @axmopel, érusiowue Ha pazsumue cmoliKkoeo 08ueamenbHo2o deguyuma nocae onepayuu

Table 1. Factors that may have an impact on development of persistent motor deficits after surgery

Jlnga Bcex

I[J]SI MAalUEHTOB C ABUraTe/IbHbIMA HAPYILICHUAMHA

®Dakrop NANKEHTOB gepes 6 Mec mocJie onepanuu I:l-e::ll;ae-
1 2 3 4
Yucio onepauuit, abe. (%)
Number of surgeries, abs. (%) 105 (100) 12(11,4)
CpenHuii BO3pacT, JeT 47.6 45 0.501
Mean age, years > >
ITomn, a6e. (%):
Sex, abs. (%):
X 57 (54) 7 (12,3)
F 0,751
M 48 (46) 5(10,4)
M
TlonyirapHast ToKaau3anus ormyxonun, aoe. (%):
Tumor hemispheric localization, abs. (%):
JieBast 45 (42,9) 7 (15,6)
left
TnpaBas 0,415
right 54 (51,4) 4(7,4)
ounosyapHas
bi-hemispherically 6 (5,7) 1(16,7)
Jlokanu3zanust ormyxoJju, ade. (%):
Tumor location, abs. (%):
C TIOpaXeHUEM OCTPOBKOBOM HOIU 47 (44,8) 5(10,6) 0.874
with lesion of insular lobe i
0e3 MopakeHUsT OCTPOBKOBOI T0JI1 58 (55,2) 7 (12,1)
without lesion of insular lobe
Tun onepauuu, ade. (%):
Type of surgery, abs. (%):
nepBAYHAs 84 (80) 9 (10,7) 0.645
primary ’
TMOBTOPHAasI 21 (20) 3(14,3)
repeated
CreneHb 3710Ka4eCTBEHHOCTH OITyX0Jiu, abe. (%):
Tumor malignancy degree, abs. (%):
grade 2 14 (13,3) 1(7,2) 0,175
grade 3 16 (15,2) 4 (25)
grade 4 75 (71,5) 7(9,3)
MuTpaonepanmonHoe cHrxeHre MBI
6osee yeM Ha 50 % OT MCXOIHOTO IO JTaHHBIM
TKpC, a6c¢. (%):
Intraoperative reduction of MEP by more than 50 %
from the baseline according to TCrS data, abs. (%): <0,001
ecThb 43 (41) 12 (27,9)
is present
HET 62 (59) 0
is absent



1 2

HMHurpaonepaunonHoe cHukeHue MBII 6onee

yeMm Ha 50 % ot ucxomgHoro mo gaHHeM TKoC,

a6ce. (%):

Intraoperative reduction of MEP by more than 50 %

from the baseline according to TCoS data, abs. (%):
ecTh 35(33,3)
is present
HET 39 (37,2)
is absent
CTUMYJISIIAS HE TIPOBOAMIIACH, a0C.: 31(29,5)
stimulation was not applied, abs.:

HuTpaonepannonnoe npudmkeHue kK KCT

Ha cujie CTUMYJia MPSIMO CTUMYJISILIMMU,

aoc. (%):

Intraoperative approach to CST based on the strength

of the direct stimulation stimulus, abs. (%):
<4 MA 63 (60)
<4 mA
>5 MA 42 (40)
>5 mA

PanukanbHOCTh pe3ekinu, ade. (%):

Resection radicality, abs. (%):
100 % 67 (63,8)
95-99 % 22 (20,9)
85-94 % 11 (10,5)
<85 % 5(4,8)
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OkoHuanue maéa. 1
End of table 1

3 4

7(20) <0,001

5(16,1)

0,900
7(11,1)

5(11,9)

9(13,4)
2(9,1)
0

1(20)

0,393

Ilpumenanue. MBIl — momopHsie gviz6annvie nomenyuansi; TKpC — mpanckpanuanshas cmumyaayus, TKoC — mpanckopmurans-

Haa cmumyaayus; KCT — kopmuKkochuHanbHulii mpakm.

Note. MEP — motor evoked potentials; TCrS — transcranial stimulation; TCoS — transcortical stimulation; CST — cortical-spinal tract.

CIIyJasiX HaJTUW4Ius CEHCOPHOTO Ae(UIIMTa OIyXO0Ib ITopa-
KaJia B TOM YUCJIe ¥ IOCTIEHTPAIbHYIO N3BUJIHY.

CuMnTomaTidecKast SIUJICTICHS 10 OTiepallii BbISIB-
neHa y 46 (43,8 %) GOJIbHbIX, a IIPU OCMOTpE Yepe3 6 Mec
coxpaHsiiach ToJIbKO Y 2 (4,3 %) nmauuenTtoB. [Joomnepa-
LIMOHHBIN YPOBEeHDb (DYHKIIMOHUPOBAHMS MTAIIMEHTOB II0
mkane KapHosckoro BapeupoBan oT 50 go 100 6amios
(cpemnee 3HaueHue 78,9 + 13,5). Ha 7-i1 neHb mmociie ore-
pauuu y 6onbuinHcTBa (82, 78,1 %) nmalueHTOB ypo-
BEHB OBLI BEITIE WK paBeH 70 60ayuraM (cpemHee 3HAYCHUE
72,8 £ 13,5), uepe3 6 Mec cpenHee 3HAUYEHME COCTOSIHUS
MalueHToB cocTaBmwio 82,2 + 13. JlImHaMuKa ypOBHS
(GYHKIIMOHMPOBAHYSI IMAIIMEHTOB 10 ImKaje KapHoBcKoro
B 3aBUCUMOCTH OT CTEIIEHH 3JI0Ka4eCTBEHHOCTH OITyXOJIN
MpeAcTaBieHa Ha puc. 6.

B ommceiBaemoii paboTte paccMaTpUBaIOTCS pe3yJIbTa-
ThI JJedyeHust 105 manueHToB, U3 KOTOPhIX y 63 (60 %) mo-
JIy4eHBI MBIIIIEYHBIE OTBETHI Ha CHJIE TIPSIMOU CTUMYJISILTAM
4 MA n MeHee, a 'y 44 (41,9 %) — Ha cuiie cTuMyJa 2 MA
u MeHee (Ta6i. 2). He oTMedeHO cTaTMCTHYECKI 3HAYMMBIX
OTINUMH B PYHKIIMOHATBHOM CTATyCe MAIIMEHTOB B ITOCTIC-
onepanroHHOM niepuone (p = 0,9) pu cpaBHEHUU C TPYTI-
TTOM TTAIIMEHTOB, Y KOTOPHIX MBIIIICYHBIC OTBETHI IOJTYICHBI
Ha cuje ctumyia 5 MA u 6oiee. [Ipu aHanusze BIUSIHUS
MUHHUMAaJIBHON CUJIBI CTUMYJIa Ha HAJIMYWUE OCIOXHCHUU

. 2 100
s

O
2 9%
$3
< § 80
£S5 70
S X
S >
S 60
gz
q.i.a S 50

>
5S40
2 s
oS 304—  CreneHb 310KaueCTBEHHOCTM
5§:; 2 20 L onyxonM:/Tumormalignancydegree:__ o
S 2 @& HusKan / low
$T 10 hich
S5 @ BbiCcOKas / hig

0 T
1 2 3 4
MNepwop / Time period

Puc. 6. Jlunamuxa cocmosnus nayuenmos no wkare Kapnosckoeo 6 3aeu-
cumocmu om cmeneHu 310Ka4eCmeeHHOCMU ONyXoaeil 6 pasHvle nepuoobl:
1 — do onepayuu; nocae onepayuu: 2 — uepez 24 u; 3 — uepes 7 cym; 4 —
uepes 6 mec

Fig. 6. Dynamics of patients» condition according to the Karnovsky Scale
depending on tumor malignancy degree in different periods: 1 — before
surgery; after surgery: 2 — after 24 hours; 3 — after 7 days; 4 — after 6 months

BBISIBJICHA OTPHUILIATEIbHAS KOPPEIISIIIMOHHAS CBSI3b, OTHA-
KO pe3yJIbTaThl 0Ka3a/IMCh TAKXKe CTATUCTUYECKU HE 3Ha-
guMHbI (Koadpduiment Criupmena 0,448; p = 0,144).
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Tabmuua 2. Pacnpedenenue nayuenmos 6 3a8UcUMoOCmu 0m MUHUMAAbHOU
CUAbL NPAMOLL CYOKOPMUKAAbHOU CIUMYAAUUU

Table 2. Distribution of patients depending on minimum strength of direct
subcortical stimulation
MunumanbHas Oo0mee yuciio Yuciio nanyenToB
CHJIA CTHMYJISLIAN, NALMEHTOB, C OCJIOXKHEHHMSIMH,
MA aoc. (%) aoc. (%)
1 19 (18,1) 0
2 27 (25,7) 4(14,8)
3 11 (10,45) 2(18,2)
4 8 (7,6) 3(37,5)
5 9 (8,6) 1(11,1)
6 5(4,8) 0
7 1(0,95) 1 (100)
8 5(4,8) 0
9 10 (9,5) 1 (10)
10 8 (7,6) 0
12 1(0,95) 0
16 1(0,95) 0
OBCYX/IEHWE

B HacTosIIee BpeMs IIaBeHCTBYMOIIAS ITapamgurma
B XMPYPTUH OIyXOJIEi TOJIOBHOTO MO3Ta IOApa3yMeBacT
UISHTU(UKAIINIO TaK Ha3bIBaeMBIX (DYHKIITMOHAIBHO 3HAa-
YUMBIX 30H 1, COOTBETCTBEHHO, X COXPaHEHNWE OT IIPSIMOIA
M OMOCPEIOBaHHON MHTPAOIEePallMOHHBIX TPaBM (B pe-
3yJbTaTe MIIeMUYEeCKUX HapYIIeHWH, OTeKa TOJIOBHOTO
MoO3ra, TepMOTpaBMBI) [8]. B 006acTii MOTOPHBIX 30H Ha-
nboJIee YaCTO PACIIOIAraloTCs 3JI0OKAYeCTBEHHBIC TN ATb-
HBIE 00pa30BaHUsI, TPEOYIOIIME TTPOBEACHMST aTbIOBaHT-
Hoit Teparmu [1-3]. JlepumT MOTOPHBIX (DYHKIIMI TTOCTIE
oIrepaly HaIIPsSIMYIO OTpakaeT (PYHKIIMOHAIBHBIN CTaTyC
MMaeHTa, YTO MOXKET IIOMEIIIaTh JAHHOMU TPYIIIe OOJTEHBIX
IIPOMTH OTOOP Ha HEOOXOIMMYIO XUMUOJIYIEBYIO TEpa-
o [1-3].

Ha nytu coxpaneHrst oOHKO(PYHKIIMOHATBHOTO OajlaH-
ca (YyBeIWYCHUSI PaIMKaJIbHOCTH YHAJCHHS OIyXOJIU
IIpY cOXpaHeHUM (PYHKIIMOHAIBHOTO CTAaTyca IAlMEHTA)
CYIIECTBYIOT Pa3IMIHBIC METONMKU TIPEIOTIePAIIOHHOM
HeitpoBusyamm3auy. K Hum Mmoxxo otHectt MPT, pMPT,
KOMIIBIOTEPHYIO ToMorpacduto, MP-tpakrorpacduto, TpaHc-
KpaHUAJIbHYI0 MAaTHUTHYIO CTUMYJISIIIMIO U Op., a TaKXKe
MX pas3amdHble MoguduKanuy. C ITOMOIIBI0 JaHHBIX UC-
CJIeIOBaHMIT BO3MOXHO OIPEACINTh KOPTUKAIBHBIE MO-
topHble 30HB, KCT, oleHUTh MX B3aMMOOTHOIIICHUE
C OIIYXOJIBIO, CIIAHNPOBATh OIIEPALINIO M METOIBI HEHpo-
¢u3roIorMYecKoro KOHTPoJst. OMHAKO «30JI0TBIM CTaH-
IapTOM» OIpenesieHNs (PYHKIIMM KOHKPETHBIX OTIEJIOB
MO3Ta OCTaeTCsI MHTPAOIIePAlIMOHHBIN HEMPODU3NOIOTH-
YyeCKMii MOHUTOPUHT [9].

Hawubosee yacTo ucnosib3yroT KOMOMHALIMKA METOIOB
HEeMpo(PU3MOIOTNIeCKOTO MOHUTOPWHTA TP YIaJeHUN
omnyxoJeil MOTOpHBIX 30H [10]. Hanbompiyio apdekTuB-
HOCTh TTOKa3aJI0 TIPUMEHEeHNEe KOMOMHAIINN 4 METOINK:
TKpC, TKoC, npsaMoii KOpTUKaIbHON U CYyOKOPTUKAJb-
HoM HelpocTumyassuuu [10]. DTo cBI3aHO ¢ HaIMYUEM
OrpaHMYCHUN Y KaXKI0i N3 METOIVK TIPU MCITOIH30BaHUU
nX Mo OTHeNbHOCTH. K TpmMepy, cMmellleHuMe Mo3ra
IpU yaaJeHUM OMYyXOJHu MpuBedeT K udmeHenuo MBII,
noaygaeMoro mpu TKpC, B To ke BpeMsI TPaHCKOPTHKAITb-
HBIIl CTUMYJISITOP, PACIOJIOKEHHBIN Ha KOPEe TOJIOBHOTO
MO3ra, ITO3BOJIMT BEPHO MHTEPIPETHUPOBATH ITOIydaeMbIe
naHHble. Mcriob3oBaHME XXe MPSIMOTo CyOKOPTUKATbHOTO
KapTUPOBaHUS TTO3BOJIUT IMMOHATH TOJBKO OJIM30CTh IIPO-
BOISIIINX ITyTel TOJTOBHOTO MO3Ta, HO HE TACT ITOHNMAaHMS
COXpaHHOCTH BhIIenexammx otanesiop KCT.

Texnuka nposenenus TKpC 1 TKoC cranmaptusmpo-
BaHa, HO OOIICTIPUHSITBIX PEKOMEHIAINI TSI IIPOBEICHUS
MPSIMOM CTUMYJISILIMY B HacTostImee BpeMs HeT. O0cyxaa-
€MBIM OCTaeTCs BOIIPOC BHIOOPA TTapaMeTPOB CTUMYJISILIVH,
a TaKkKe MX MHOTOYMCJICHHBIX MoauduKanuii. OqgHu aB-
TOPBI PEKOMEHAYIOT IIPUMEHSITH BBICOKOYACTOTHYIO CTH-
MYJISIIUIO TIPY KapTUPOBAHUU MOTOPHBIX ITPOBOMSIINX
MmyTeit Ha KOPTUKAIBPHOM 1 CYOKOPTUKAJIBHOM YPOBHSIX,
a HU3KOYACTOTHYIO — IIPY KApTUPOBAHUH PEUEBBIX 30H [9,
11]. Apyrue aBTOpbI CUMTAIOT, UTO BO BCEX CIIydasiX CTOUT
WCITOB30BaTh mapamerpbl ctumynsuun W Penfield [6].
B 10 ke BpeMs CyIIecTBYIOT peKOMEHAAIINN, aTleJTUPYIO-
1M K ITOBHIIIICHHOMY PUCKY Pa3BUTHSI CYTOPOKHBIX IIPH-
CTYIIOB MPY HU3KOYACTOTHOM CTUMYJISILINU M COBETYIOIITIE
TIPUMEHSTH BO BeeX ciydasx mapameTpsl M. Taniguchi [12].
Kpome Toro, BO3MOXHO MepeKII0UeHNE 3TUX ITapaMeT-
POB IIPU KOPTUKAIBLHON M CYyOKOPTUKAIBHON CTUMYIISI-
i [13, 14].

B ommmceiBaeMoii paboTe MCITOIB30BAIMCh TTapaMeTPhI
M. Taniguchi Bo Bcex cyd9asix CTUMYJISILIMM MOTOPHBIX 30H,
a mapameTpbl W. Penfield — nmpu cTuMynsguum pedeBBIX
30H. B Tex ciygasix, Korma omyxoJib Iopaxkajia I MOTOPHBIE
¥ peueBbIe IEHTPHI, TTOCIEI0BATEILHO ITPOBOAIACEH BE-
pudUKaMs MOTOPHBIX 1 3aT€M PEUYECBBIX 30H.

Hpyrum MoguHUIIIPyeMbIM IapaMeTPOM CITYXKUT HC-
MOJIb30BaHWE OM- MJIM MOHOMOJISIPHOTO CTHMYJISITOpA.
PexoMmeHmaInm mo UCIOIB30BAHNM 3THX PA3IMIHBIX MH-
CTPYMEHTOB COIIOCTABMMBI C BELIOOPOM YaCTOTHOCTH ITa-
paMeTpOB CTUMYJISIIINK. PaHee mpeniaraam UCIIoIb30BaTh
OUIIONIAPHBIN CTUMYJIATOP IPU IMPUOIIKEHNN K MOTOP-
HBIM 30HaM [9]. DT peKOMeHIaIM OCHOBAHBI Ha IIpeI-
CTaBJICHUM O TOM, 4TO DIIEKTPUUCCKUU CTHUMYJ MMEET
KOHHMYECKYIO HAIIPaBICHHOCTh U, TAKMM 00pa3oM, OHII0-
JISIPHBIN CTUMYJISITOP 00ECIIeYnBaeT OOBIIYIO ITPOTHO-
3MPYeMOCTb pacIpocTpaHeHUs curHaja. HarmpoTtus, mpu
HCITOJTb30BaHNY MOHOIIOJIIPHOTO CTUMYJISITOPA UMITYJIBC
pacIpoCcTpaHsIeTCsI OT aKTMBHOTO KOHYMKA 3JICKTPOIa
B HaIlpaBJICHUY ITACCBHOTO 3JIEKTPOIA, PACIIOIOXEHHO-
ro Ha otnajeHnu. OgHaKo (GU3NIECKUI SKCIIEPUMEHT He
MOATBEPAUI 3TUX MPEACTABACHUMI: TIPU UCMOIb30BAHUM



OUTIOJIIPHOTO CTUMYJISITOpA UMITYJIbC (DOpMUpPYeTCS] BHA-
yajie 1 MPEenMYIIeCTBEHHO Y aHOAa, a 3aTeM, B ropas3io
MeHbIIIeM o0beMe, y KaTona. TakuMm o0pa3om, UCXOIHAas
TEOpHs O TIPEUMYIIIECTBAX NCTIOIH30BaHUS OUITOISIPHOTO
CTUMYJISITOpa He TIoATBepauIach [15].

B ormceiBaeMoit paboTe KOPTUKATEHOE KapTHUPOBAHTE
BO BCEX CIyJasiX IIPOBOAIIIOCH OUTIOISIPHBIM 3JIEKTPOIOM,
a CyOKOPTHKAJIbHOE — MOHOMOJIIpHBIM. [1pH 1Tomo3peHnn
Ha HEIOCTOBEPHOCTh MOJIy4aeMBbIX TaHHBIX OT MOHOIIO-
JIIPHOU CTUMYJISILINY, B HECKOJIBKUX CIIyJasiX JTOIIOJIHU-
TEJIHLHO MCIIOJIB30BAIN OUIIOJISIPHBIN CTUMYJISITOP, OMHAKO
JMTAaHHBIE OKA3aJIMCh COMTOCTAaBUMBI, IIO3TOMY IIPHU aHAIN3e
PE3YJIBTATOB 3TO HE CTaJIM OTPaXKaTh.

Eiie ogun o6cyXmaeMblii BOIIPOC: MUHUMAIbHO 0e3-
omnacHoe npuomrkenne K KCT, 4yTo comocTaBUMO ¢ MU~
HUMAJIbHOM CUJIOH TIPSIMOM CTUMYJISILIMU O€JIOTO BellecT-
Ba, Mpu Kotopoil coxpaHsiercss MBIl ¢ KOHTpOJIbHBIX
TPYIII MBIIIII. Psam aBTOpoB mpemjiaraloT OCTAaHOBUTH pe-
3¢KIIMIO OITyXOJIM TIPA OTBETE HAa CTUMYJISIIIUIO C CHJIOU
ToKa 2 MA [16, 17]. B npyrux padorax mokasaHa 3aBUCH-
MOCTB Pa3BUTHSI HEOOPATUMOTO HEBPOJIOTUIECKOTO Aehr-
LIMTa TP TIPEKPaALLEHUN PE3EKLUU OIMYyXOJAd B MOMEHT
nosienenrss MBIT Ha MuHUMaIBHOI cvie ctumyia 3 MA [14].
CornmacHo peKoMeHIanusIM MexXIyHapomIHOM accolma-
MU HEHPOGU3NOIIOTMIECKOTO MOHUTOPHUHTA, MUTHUMAJTh-
HO Oe3omacHas cujia ctumyna — 5 MA [18]. B paborax
P. Schucht 1 coaBT. peKOMEeHIOBAaHO OCTAaHOBUTH pe3eK-
muto ripu 7 MA [19, 20].

B unccnemyemoit Hamu TpymIie MAMEHTOB PE3EKITNIO
octaHaBnuBanu rpu npuomkennn K KCT Ha cmte cTti-
myaaB 1 MAy 19 (18,1 %) nauueHTOB, IPY 3TOM HH Y OfI-
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HOTO M3 HUX HE Pa3BUJIOCh CTOMKHUX HEBPOJOTUYECKUX
HapyILICHUMA.

BbIBO/IbI

1. YmaneHue oOImyXxoJieil ABUTATeILHOM KOPHI TOJIOBHOTO
mo3ra u KCT ¢ ucroap3oBaHreM MyJIBTUMOTATBHOTO
HEHPpOoDU3NOIOTHIECKOTO KaPTUPOBAHUS TTO3BOJISIET
TOOMTHCSI MAKCUMAIBLHOM pe3eKIINU OITyXOJIEBOM TKa-
HU ¢ XOpOoImMMHA (YHKITMOHATBHBIMYA MCXOAAMU, YTO
3HAYUTEJBHO YIIy4IIaeT Ka9eCTBO XXM3HU IMAIlUeHTOB
¥ TIO3BOJISICT IIPOBOIUTH JAIbHEHIIICe XMMUOTIYIeBOE
JICYCHME.

2. Mcnionb3oBaHue 4 METOIOB HEMPO(PU3NOIOTHIESCKOTO
kaptupoBaHus (TKpC, TKoC, mpsmoit KopTUKaib-
HO 1 CYOKOPTUKAIBHOM CTUMYJISIIIAM ) TIOMOTaeT HU-
BEJIMPOBATh MX HEIOCTATKM I10 OTAETBHOCTH 1 TI03BO-
JISIeT TOOMBATHCS PATUKATBHOCTH YIAICHUS OIyXOJIeH
MOTOPHBIX 30H TIPHU COXpaHEHUH (PYHKIIMOHAJIBHOTO
craTyca.

3. I1pu ymajaeHUM OIyXoJIeii MOTOPHBIX 30H Y TTAIIICHTOB
HapacTaeT ABUTATCIbHBIN Oe(UIINT W ITOCTEIICHHO
BOCCTaHABJIMBACTCS 10 MCXOMHOTO M BHIIIE IO MCTE-
YeHUM 6 MeC MOCjIe ONepalin.

4. Cumxenne ammumtyasl MBIT Ha 50 % u Gosee ot nc-
xomxHoro 1o JaHHbIM TKpC n TKoC ciryXut npennk-
TOPOM Pa3BUTHSI CTOMKOTO IBUTATEIFHOTO Ae(hUIINTA.

5. Pezexkuus omyxonu go coxpanenuss MBII nipu cuie
crumyia 1 MA TIpsIMOM MOHOIIOJISIPHOM HEMPOCTUMY -
JISIIIAY He CIIY>KUT TIPEINKTOPOM Pa3BUTHUSI HEOOpaTH-
MBIX IBUTATCIBHBIX HAPYIICHUN B ITOCICOITePAIINOH-
HOM TIEpHOJIe.
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LIEPEGPAJIbHAS AYTOPETYJIALIUA 1 KPOBOTOK

B ITPELIEPEBPAJIBHBIX APTEPUAX

[TPU OITPEJEJIEHWHU ITOKA3AHW K BBITTOJIHEHUIO
OKCTPA-THTPAKPAHUAJIbHOTI'O MUKPOAHACTOMO3A
V BOJIbHBIX C XPOHUYECKOW KAPOTU/THOU
OKKJIFO3MEU

B.Bb. Cemenrornn, A.A. Hukudoposa, A.A. Becanna, K.A. CamouepHbIx

DI'BY «Hayuonanvhwiii meduyunckuii uccaedosamenvckuil yewmp um. B.A. Aamazoea» Munzopaea Poccuu; Poccus, 197341
Cankm-Ilemepbype, ya. Akkypamosa, 2

KoOHTaKTHhI:

Bnapumup Bopucosuy CemeHwoTuH lbep@mail.ru

BeepaeHue. MpodunakTuKy UWEMUYECKOTO MHCYNLTA Y GONBHBIX C KAPOTULHBIMU OKK/TIO3UAMU CBA3BIBAIOT C BbINONHEHM-
eM peBackynapusnpytowux onepaumnit. 0gHaKo onpeaeneHne nokasaHui K HUM 40 CUX NOP OCTAETCA aKTyanbHO 3aayei.
Moka3zaHa MH(OPMATUBHOCTb HEMHBA3UBHOMN OLEHKM COCTOAHMUA LiepeGpanbHoil ayToperynaLuumu u U3SMeHeHUs KpOBOTOKA
B npeuepebpanbHbiX apTepUAX y NaLMEHTOB C KAPOTULHBIMU CTEHO3aMU. B TO e BpeMs y NaLuueHTOB C KApOTUAHbLIMU
OKK/03MAMM AaHHblE NOKA3aTenn N3y4eHbl B MeHbLUEN CTENEHHU.

Llenb uccnepoBaHuaA — oueHKa MHOPMATUBHOCTY NOKa3aTeneil LlepebpanbHON ayToperynaLmm 1 KpOBOTOKA B npeLie-
pebpanbHbix apTepusAx Npy ONpeaeneHnmn NoKasaHuii K IKCTpa-UHTPaKpaHMaNbHOMY MUKPOAHACTOMO3Y Y 60/bHbIX C Xpo-
HUYECKMMMN KaPOTUAHBIMU OKKIIO3MAMK.

Marepuanbl u meToabl. 06cnefoBaHO 54 nayMeHTa C KApOTUAHBIMU OKKNIO3MAMU B BO3pacTe oT 41 ropa go 83 ner. Jlu-
HEeNHYI0 CKOPOCTb KPOBOTOKA B MHTPAKPaHWanbHbIX apTepUAX ONpefensnmn C NOMOLLbIO TPAHCKpPaHUaNbHOI Aonnaeporpa-
tum (cuctema Multi-Dop X), MHEEKC KPOBOTOKA B NpeLiepebpabHbIX apTepUsAX — C TOMOLbI0 AYNNEKCHOTO CKAHUPOBAHMA
(cuctema Vivid E). LepebpanbHyio ayToperynsuuio oueHuBanu no BenuyuHe $hasoBoro casura Mexpy KonebaHusmu
JINHEHOW CKOPOCTU KPOBOTOKA M apTepUaNbHOro AaBneHUs B fuanasoHe BonH Maitepa (80-120 mlu).

Pesynbratbl. Y 90 % NalLMeHTOB C CUMNTOMHBIM TUMOM TEYEHUS KAPOTULHON OKKNO3UM LepebpanbHas ayToperynauus
6blna HapyleHa ¢ 0benx cTopoH: a3osbii casur coctasun 0,3 + 0,3 pag uncunarepansbHo u 0,7 + 0,6 pag KOHTpnaTepans-
HO. Y 79 % 60/1bHbIX C 6ECCUMNTOMHBIM TUMOM TeueHUs 3aboneBaHus LepebpanbHas ayToperynsuus Gbina coxpaHeHa:
ta3zosblii casur coctaun 1,0 + 0,3 pap uncunatepanbHo 1 1,1 + 0,4 pag KoHTpnatepanbHo. MoBbllweHWe NHAeKCa KPoBo-
TOKa OTMEYEHO B KOHTpAaTepanbHON BHYTPEHHE COHHOI apTepum (306 + 109 MA/MUH) U UNICUNATEPANIbHBIX apTEPUSAX —
No03BOHOYHOI (139 + 69 MA/MUH) U HAPYXHOM COHHOM (175 + 72 MA/MUH).

3aknioueHue. HenHeasnsHas npegonepalMoHHas OLeHKa COCTOAHMUA LiepebpanbHOi ayToperynsaLmum 1 KpOBOTOKA B Npe-
LepebpasnbHbIX apTEPUsAX N03BOAAET KONMYECTBEHHO OLEHUTL COCTOSHUE LilepebpoBacKyNAPHOTo pe3epBa U MOXKET ObiTb
1Cnonb3oBaHa Npu onpefeneHnn NoKasaHUn K peBacKynaApM3npyioLwmMm onepaumuam y nauueHToB C XpOHUYECKUMM Kapo-
TUAHLIMU OKKNIO3UAMMK.

KnioueBble cnoBa: KapoTuaHas OKKNIO3UsA, LepebpanbHasn ayToperynsumus, MHLEKC KPOBOTOKA B NpeLepebpanbHbix ap-
TepUAx, LepebpoBacKyNApHbIi pe3eps, IKCTPa-UHTPAKPaHUaNbHbI MUKPOAHACTOMO3

Ins uutupoBaHus: CemeHtotnH B.B., Hukudoposa A.A., BecHuHa A.A., CamouepHbix K.A. LiepebpanbHas ayToperynauus
1 KPOBOTOK B npeLiepe6panbHbiX apTepusx Npy onpefeneHnm NoKkasaHuii K BbINONHEHUIO 3KCTPa-UHTPaKPaHWUaNbHOMO MUKPO-
aHacToMo3a y 60MbHbIX C XPOHUYECKON KapoTUAHON OKknto3ueit. Helipoxupyprus 2023;25(1):21-7. DOI: 10.17650/
1683-3295-2023-25-1-21-27

Cerebral autoregulation and blood flow distribution in the precerebral arteries for determining
indications of extra-intracranial bypass in patients with carotid artery occlusion
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Background. Prevention of ischemic stroke in patients with carotid artery occlusion is conventionally associated with
performing cerebral revascularization. However, determining the indications for it is still an actual problem. The in-
formative value of noninvasive assessment of cerebral autoregulation and blood flow distribution in the precerebral
arteries in patients with carotid artery stenosis is shown. At the same time, in patients with carotid artery occlusion,
these indicators have been studied to a lesser extent.

Aim. To evaluate the informative value of cerebral autoregulation and blood flow distribution in the precerebral arteries
for determination the indications of extra-intracranial bypass in patients with carotid occlusion.

Materials and methods. 54 patients (aged from 41 to 83 y. 0.) with carotid artery occlusion were studied. Blood flow
velocity in intracranial arteries was determined with transcranial Doppler (system Multi-Dop X), whereas flow velocity
index in precerebral arteries — with duplex scanning (system Vivid E). Cerebral autoregulation was assessed based on
phase shift between spontaneous oscillations of blood flow velocity in basal cerebral arteries and systemic blood pres-
sure within the range of Mayer’s waves (80-120 mHz).

Results. The state of cerebral autoregulation was imparied on both sides in 90 % patients with the symptomatic caro-
tid occlusion (0.3 + 0.3 rad ipsilateral, 0.7 + 0.6 rad contralateral). The state of cerebral autoregulation was not impaired
in 79 % patients with asymptomatic carotid occlusion (1.0 + 0.3 rad ipsilateral, 1.1 + 0.4 rad contralateral). The flow ve-
locity index in the contralateral internal carotid artery (306 + 109 ml/min) and the ipsilateral vertebral (139 + 69 ml/min)
and external carotid (175 + 72 ml/min) arteries was increased.

Conclusions. Noninvasive preoperative assessment of cerebral autoregulation and blood flow distribution in the pre-
cerebral arteries makes to evaluate the state of the cerebrovascular reserve to quantify and can be used to determining
indications for cerebral revascularization in patients with carotid occlusion.

Keywords: carotid artery occlusion, cerebral autoregulation, flow velocity index, cerebrovascular reserve, extra-intra-
cranial bypass

For citation: Semenyutin V.B., Nikiforova A.A., Vesnina A.A., Samochernykh K.A. Cerebral autoregulation and blood flow
distribution in the precerebral arteries for determining indications of extra-intracranial bypass in patients with carotid
artery occlusion. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1):21-7. (In Russ.). DOI: 10.17650/1683-

3295-2023-25-1-21-27

BBEJIEHUWE

[NepcnekTnBY MpoPMIAKTUKY ITIEPBIYHOTO 1 IIOBTOP-
HOTO UIIEMHWYECKOTO MHCYJIBTA U YIYUIIIeHUS Pe3yIbTa-
TOB JICUCHUSI M (PYHKIIMOHAIBHBIX MCXOI0B Y OOJBHBIX
C XPOHUYECKUMHU KaPOTUIHBIMU OKKIIIO3USIMU CBSI3bIBAIOT
C BBINIOJIHEHUEM PEBACKYISIPU3UPYIOMINX OMEpaIlHid,
B YACTHOCTH C HAJIOXKEHHEM 2KCTpa-MHTPAKPAHUATILHOTO
MmukpoaHactomosa (DMKMA) [1—4]. BmecTe ¢ Tem cie-
IIyeT OTMETUTD, 9TO, TT0 JAHHBIM HEKOTOPHIX aBTOPOB, BBI-
nonHeHne DUUKMA B OONBIIMHCTBE CiydyaeB He MMEET
MIPEUMYIIIECTB IIepell ONTUMAIFHOW MeIUKaMEeHTO3HOM
Teparmeit ¥ MoKa3aHO OrpaHUYeHHOMY YHCITY TTAIIMEHTOB
C CUMIITOMHBIM THIIOM T€YEHMST XPOHUICCKOI KapOTHI-
HOW OKKITI031H [2, 4—6]. CtpatnduKkaiys 1TaHHOM! TPYITITHI
OOJIBHBIX C IIEJTbIO 00JIee 000CHOBAaHHOTO 0TOOPA (KaK IaTo-
TEHEeTHIEeCKH, TaK Y KITMHNYECKI) IsI ripoBeneHrss DUKMA
IO CHIX TIOP OCTAeTCsI aKTyaJIbHOM IPo0JIeMOii. DTO TIpexIe
BCEro 00YCIOBJAEHO T€M, YTO B MTOAABJISIIONIEM OOIbIIMH-
CTBE HAOJIIOMIEHMI CYIIICCTBYET JOCTATOIHAS KOMITCHCAITHST
1epeOpaIbHOM TeMOIMHAMUKY Yepe3 eCTECTBEHHBIC MHTpPa-
1 DKCTpaKpaHWaJbHBIe aHacTOMO3HI [3, 4, 7, 8]. ITo-Bu-
TAMOMY, aKTHBAIIASI CHCTEMBI KOJUIATEePaTbHOTO MO3TOBO-
T0 KpOBOOOPAIIECHNS B YCIIOBUSX BOZHMKIIIETO TPOMOO3a
penepedpaIbHOIO CeTMEHTa BHYTPEHHE COHHOM apTe-
pun (BCA) obecrnieunBaeT ameKBaTHOE ITOTPEOHOCTSIM T0-
JIOBHOTO MoO3ra mepedpaibHoe TepPy3noHHOE TaBICHUE
B OaccelfHe OKKITIO3MPOBAHHOM apTEePUH, M B CBA3U C 3TUM
nmokasaHusg K nposegeHnio DMKMA mipencraBisioTcs

coMHUTETbHBIMU. Cpean KpUTEPHEB BKITIOUCHMS K TIPO-
BeneHo DUKMA (Hapsimy ¢ TpamieHTOM IaBJICHUS B IO-
HOPCKOM M PEIMITMEHTHOM COCY/IaX, OTCYTCTBHUEM OOIIMPHBIX
HWIIEMUYECKUX 09aroB ¥ Tpyboro HEBPOJIOTUIECKOTO JIe-
¢uimTa, aneKBaTHBIM IMaMETPOM IIeJICBBIX apTepuii [ 3, 4])
BaXXHOE 3HaYCHHE MMEIOT OOBEKTUBHOE TTONTBEPKICHUE
CHITKEHHOTO IiepedpoBacKysipHoro pesepsa (LIBP) 1 onpe-
IeJeHNe CTeTICHN KOMIICHCAIIUY IIepeOpaTbHOM TeMOIu -
Hamuku [8—11].

Paznmmunable aBTOPHI IpemiaraloT BIOCISATh CTAIWi-
HOCTh TeMOIWMHAMMYECKON HEIOCTATOUHOCTH MO3TOBOTO
KPOBOOOpAIIIeH!SI HA OCHOBE KOMIUIEKCHOM OIICHKH T10-
KazareJjieif MO3roBOr0 KpOBOTOKA, NTPAIOIINX PEIIAIOIIYIO
pOJTb B BEIOOpE TToKa3zaHuii K mpoBegeHnio ONUKMA [12].
MHorue CYMTaIOT, YTO YBEIUYEHHE IKCTPaKLMK O, CITyKUT
HE3aBUCHUMBIM MPEINKTOPOM UIEMUYECKOTO MHCYJIBTA
Y AIIMEHTOB ¢ XpPOHWYIECKNMM KapOTUIHBIMU OKKITIO3M-
aMu [6, 12]. Pe3ynsraTel JaHHBIX UCCIENOBAaHUI CBHIE-
TeJIbCTBYIOT, uT0 DUKMA npu KapoTUAHBIX OKKITIO3USIX
TOKa3aH npu 2-1 (CyOKOMIIEeHCUPOBAaHHOI) CTAINU TEMO-
JTVHAMWYECKOI HemocTaTouHocTH |7, 12]. Tpw 1-i1 m 3-i1 cTa-
IUSIX TeMOOMHAMUYECKON HeIOCTAaTOYHOCTH IIPOBEICHHE
DUKMA okaxercst Mastod(d(eKTUBHBIM JTM00 OYIEeT CO-
MIPSDKEHO C BRICOKMM PHCKOM TOCIICOIIE PAITMOHHBIX TeMO-
ITUHAMMYECKUX OCJIOKHECHUIA.

OueBHIHO, YTO pelIarolee 3HaueHIe B (poOpMUPOBAHNN
CTamuy TeMOTMHAMNIECKOI HeJOCTATOYHOCTH B CKOMIIPO-
METHPOBAHHOM 0OacceifHe NMeeT CTeIeHb BHIPaXKeHHOCTH
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KoJiaTepajbHOro Kposoobpamenus [4]. [TokazaHa nH-
¢GopMaTUBHOCTH OLICHKN KPOBOTOKA B ITperiepeOpaTbHBIX
apTepysIX U COCTOSTHUS 1epeOpasibHOI ayTOperysainy
(LIA) mist onTUMM3aIUK TAKTUKH XUPYPTHUECKOTO JIede-
HUS 1 TIPOTHO3MPOBAHUS MCXOHOB Y OOJIBHBIX C KAPOTHI -
HBIMU cTeHo3amu [13]. BMecTe ¢ TeM MH(POPMATUBHOCTH
ImoKazareJjieii COCTOSTHIS CUCTEMBI MO3TOBOT'O KPOBOOOpa-
1IeHUST Y OOJbHBIX C XPOHUYECKUMU KAPOTUAHBIMU OK-
KJTIO3USIMU U3ydeHA B MEHBIIICH CTETICHM.

Ieab padoThl — oriecHKa MTHQOPMATUBHOCTH ITOKAa3aTe-
neir LIA u KpoBOTOKa B IpelLepeOpalibHbIX apTepusiX
npu onpeneieHun nokazanuii K DUKMA y 60JbHBIX
C XpPOHNYIECKUMU KapOTUIHBIMU OKKITIO3USIMH.

MATEPHAJIBI 1 METO/IbI

B uccrnenoBanue BKiIoYeHH 54 maruenTa (45 Myx-
YYH, 9 KEHIIUH) ¢ XPOHUYECKIMM KaPOTUIHBIMH OKKITIO-
3USIMH, CPEIHMI Bo3pacT 00JIbHBIX — 61 £ 9 e, OKKITIO3MsT
BepuGHUIIMPOBaHA MO JAHHBIM MYIJIEKCHOTO CKaHUPO-
BaHUSI, a TAKXKE MYJIBTUCITPATIBHON KOMITBIOTEPHOI MJTH
epedpanpHOI anTrorpadun. [TarmeHToB ¢ OCTPBIM TPOM-
6030M BCA, a Takzke B OCTpBIi TIepHOI MHCYJIBTa B UCCIIe-
IOBaHMU He ObLI0. becCMMITTOMHEII TUTI TeUeHMST HaOJTIO-
nmancsa y 14, cMMIITOMHBIHN (paHHUIT BOCCTAHOBUTEIBHBIN
nepron) — v 40 manueHTOB. @YHKIIMOHAIBHBIE MCXOIBI
OLICHMBAIU IO MOIN(PUIIMPOBAHHON IIKayje P>HKMHA
(auri. Modified Rankin scale, mRS). ¥V 29 manmeHTOB BbI-
SIBJIEH CTeHO3 KoHTpraTepaibHoii BCA, y 10 — cteHo3 urcu-
JlaTepajibHoI o3BoHouHoI aprepun ([1A), y 26 — pa3oMK-
HYTHII apTepuaabHBINA Kpyr Oojbmoro Mo3ra (AKBM)
B Pa3HBIX €TO OTIesIaX.

st ouenku LA mpoBoauiv OMHOBPEMEHHBI HEWH-
Ba3WBHBIM MOHUTOPUHT JTMHEWHO CKOPOCTH KPOBOTOKA
(JICK) B 06enx cpemHnx MO3roBbIx aprepusix (CMA) meTo-
JTOM TpaHCKpaHUAIbHOM morrureporpadun (cructema Multi-
Dop X, DWL, [epMaaus) u CUCTEMHOTO apTepUaIbHOTO
nmasieanst (CA/l) ¢ TOMOIIIBIO TTAJIBILIEBOM (POTOTLIETU3MO-
rpacduu (cuctema CNAP). [amee oneruBamm LA ¢ mo-
MOIIIBIO KPOCC-CIEKTPAIBHOTO aHAIN3a CIIOHTAHHBIX KO-
neo6anmii JICK B 06enx CMA u CAJl B nnana3oHe BOJH
Maiiepa (80—120 mIir). 3nauenne dazoBoro capura (PC)
MEKIy HUMU OIPEEIISUINA IIPU KOrepeHTHOCTH He MeHee 0,6.
ITpu OC menee 0,8 pan Hadbmoxanock HapymeHue LIA [13].
Hunekc kpoBoTtoka (MK) B mpeniepedpaaIbHBIX apTepUsIX
pacCcYUTLIBAIU C MIOMOILBIO AYIJIEKCHOIO CKAaHUPOBAHUS
(ynerpasBykoBas cucreMa Vivid E system, GE, USA). kak
MIPOU3BeIcHNE TUIOMIAAN TOTIEPEIHOTO CeUSeHMS KaXKIOn
aprepuu Ha cpegHeB3BemeHHYI0 JICK (TAMEAN) B Heit
(Ha TIPSIMOM y4yacTKe, yroJ jokauuu He 6osee 60°) [13].
Hopmanbueivu cuntanm 3HadeHus MK B BCA ot 170 oo
280 mui/muH, B [TA — ot 35 mo 120 my1/MUH, B HApYXHOI
connoit aprepuu (HCA) — ot 80 mo 190 mi/muH [14].

CraTHCTUYECKYI0 00pabOTKY IOJYYEHHBIX JAaHHBIX
IIPOBOIMIIN C TIOMOIIBIO CTAHAAPTHBIX CTATUCTUYECKUX
mporpamm Statistica 10.0 (Windows, Excel), ncronb3oBanu
mapameTpryeckue (t-xputepuii CThlogeHTa) W Helapa-
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metpraeckue (Kommoroposa—CMHpHOBA) KPpUTEPHU.
YpoBeHb CTATUCTUYECKOM 3HAYMMOCTH Pa3IMYMil CYNTATII
npu p < 0,05 (p — IOCTUTHYTHIN YPOBEHb 3HAYNMOCTH).

PE3VJIBI'ATHBI

Bo Bpems mpoBeneHNs TpaHCKpaHUAIBHOM JOTITIIC-
porpacdum, IyIJIeKCHOTO CKAHNPOBAHMS TIpeliepeOpabHBIX
apTepuii 1 ounatepanbHoro Mountoputra JICK 8 CMA cy-
mectBeHHBIX m3MeHeHUT CAJl He BeIsgBIcHO. CpemHee
CAl — B ipeaenax 65—115 mm pr. ct. (91 £ 13 MM pT. CcT).

Tpanckpanuanabuas gonmieporpadus

Ha nquarpamme cpennux 3Hayenuii JICK B aprepusx,
YUJaCTBYIOIIMX B KPOBOCHAOKEHNH TOIOBHOTO Mo3ra (puc. 1),
otMeueHa 3HaunMast acummetpust ICK 8 CMA (p < 0,01).
Hocroseproe (p < 0,01) moermenne JICK B KoHTpIIa-
TepaJbHBIX MepemnHeit mosroBoii aprepun (IIMA) u BCA
CBHUIICTEIBCTBYET 00 aKTUBAIIMU KOJUIATEPAIIbHOTO KPOBO-
obOpatieHus1 yepe3 nepenHue otaeasl AKbM, uro otmeue-
HO y OOJIBIIIMHCTBA MalueHTOB. Takke y OOJbIlIeii yacTu
(n = 33) 60mpHBIX onpenensy moBbienne JICK B uncu-
JlaTepalibHOM 3aaHeit Mo3roBoit aprepun (3MA) ¢ mocto-
BEpHOI acuMMeTpueit ¢ KoHTpiaTtepaiabHoi SMA (p < 0,02).
Y 30 mamueHTOB OTMeYeHO (PYHKIIMOHMPOBAaHUE HA30-
mrasHngIHOTo aHactoMo3a (HIA) ¢ peTporpagHbIM KpoBO-
TOKOM B MIICHJIATEPATbHOM TJIA3HOM apTepHU.

Mupaekc KpoBOTOKA B npernepedpaibHbIX apTepusix
Ha pmarpamme cpegnux 3HaueHuii UK B mpeue-
peOpanbHBIX apTepusx (puc. 2) mocroBepHoe (p < 0,05)

Aprtepus: / Artery:
B vincunatepanbHasn / ipsilateral
B koHTpnatepanbHas / contralateral

80

60
40
20 -
0 - . . . .

BCA/ICA CMA/MCA NMA/ACA 3MA/PCA TA/OphA
Aptepua / Artery

NCK, cm/c / BFV, cm/s

Puc. 1. Cpednue dannvie auneiinoii ckopocmu kposomoka (JICK) 6 apmepu-
SX, YHACMBYIOUWUX 8 KPOBOCHAOICEHUU 20108H020 M032a ) O0NbHBIX C XPOHU-
uecKuUMU KapomuoHsimu okkaro3uamu: BCA — enympenHss COHHAas apmepus,
CMA — cpeduss moseosasn apmepusi, [IMA — nepeduss moseosas apmepus,
3MA — 3a0uas mozeoeas apmepus, TA — erasnas apmepusi y 604bHbIX
¢ QYHKYUOHUDYIOWUM HA302AA3HUMHBIM AHACTNOMO30M

Fig. 1. Mean values of blood flow velocity (BFV) in the arteries involved in
the blood supply of the brain in patients with carotid occlusion: ICA — internal
carotid artery, MCA — middle cerebral artery, ACA — anterior cerebral artery,
PCA — posterior cerebral artery, OphA — ophthalmic artery to patients with

functioning naso-orbital anastomosis
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Puc. 2. Cpednue 3navenus undexca kpogomoxa (HUK) é npeyepedpanvhoix
apmepusix y O0AbHbIX ¢ XPOHUHECKUMU KapomuoHsimu okkato3uamu: BCA —
eHympennsis connas apmepusi; I1A — noseonounas apmepusi; HCA — napyc-
Has COHHAs apmepusi

Fig. 2. Mean values of the flow velocity index (FVI) in the precerebral arteries
in patients with carotid occlusion: ICA — internal carotid artery; VA — ver-
tebral artery; ECA — external carotid artery.

noBeimeHne MK ormeyeHo B KoHTpnatepanbHoii BCA
n uricunarepainbHoii ITA. ¥V 22 u3 30 manueHTOB ¢ (PyHK-
uuonupywomuMm HIA noseiienue MK Habnomanu Takke
B urncuiaartepaibHoii HCA (y 8 GOJBHBIX TOCTOBEPHO
omnpenernth MK He mpemcTaBisiioch BO3MOXHBIM BBULY
creHo3a HCA). BmecTe ¢ TeM 00bImoit pa3dopoc JaHHBIX
UK B xouTpnarepanbHoii BCA n uncunatepanbHbix [TA
n HCA 00ycioBiieH CTEHO30M AAaHHBLIX apTepuii, pa3o-
MKHYTBIM AKBM nim orcyrcTBUEM (DYHKIIMOHUPOBAHUS
HTIA. IIpu sToM oTMeueHO gocToBepHoe oTanuyue MK
B HCA (p < 0,02). B xonTpmarepansubeix [1A m HCA UK
oCTaBaJICs B IpeeIaXx HOPMBI (CM. puc. 2).

ITepeOpanbHas ayTopery/smus

VY 6onbimmHcTBa (90 %) ManMeHTOB ¢ CUMIITOMHBIM
TUIIOM KapOTUIHOIM OKKJII03MU CKOPOCTh LIA Obliia cHU-
JKeHa ¢ 00enx cTopoH (puc. 3). Ha nncnnarepanpHOI CTOPO-
He OC naxomwics B nipeaenax or 0,1 mo 0,6 pax, Ha KOHTP-
nmarepanbHOii — oT 0,1 mo 2,5 pax (p < 0,01). CA, JICK
u nynbcaninoHHbI nHAeKC ([1TM) B umcu- m KOHTpIaTe-
panbHOM CMA oKa3anuch B Ipefiesiax HOpMbI 0e3 T0CTO-
BepHoIt acumMeTprH (p > 0,05). Y 4 60IBHBIX ¢ CHMITTOMHBIM
TeueHreM 3a0ojeBaHms LIA Obl1a coxpaHeHa KaK B UTICH-,
TaK ¥ B KOHTpJIaTepaIbHOM OacceifHax. Y JTaHHBIX TAIMIEHTOB
He oTMeueH HeBpostormdeckuit mecuimt (0—1 6aymut mo mRS),
He ¢pyHkuroHuponaia HI'A, He ObIIO CTEHO30B KOHTpJIaTe-
panbHOM BCA 1 06enx ITA, AKBM ObUT 3aMKHYT.

VY GonbinHceTBa (79 %) nauMeHTOB ¢ GECCUMIITOM-
HBIMU KapOTUIHBIMU OKKJIIO3USIMU ObLIa coxpaHeHa LA
(cm. puc. 3). Ha umcunarepanpHoit cropore PC cocTaBui
ot 0,7 o 1,8 pan, Ha KoHTpnarepanbHoii — ot 0,7 mo 2,2 pan.
HocroBepHoro otimunst ®C Ha UTICK- ¥ KOHTpJIaTepasib-
HOW cTOopoHax He BbIsSIBIICHO (p > 0,3). B mpenenax HOpMbI

Aptepwus: / Artery:
B vncunatepanbHasa / ipsilateral
B KoHTpnatepanbHas / contralateral

OC, pag/ PS, rad

0
o

0,9 5

0,6 -

nn/pi

0,31

CUMMTOMHBIN /
Symptomatic

BbeccumnTomHBbIN /
Asymptomatic

Knunwnueckuin vn / Clinical type

Puc. 3. Cpednue 3nauenus gpazosoeo cosuea (PC) (a) mesxncdy cnonmannbimu
K0Ae0aHUSMU AUHEUHOU CKOPOCIU KPOBOMOKA 8 UNCUAAMEPANbHOL CpeoHell
mo3zeosoi apmepuu (CMA) u cucmemmbvim apmepuanvivim 0agaeHuem  ou-
anazone 6oan Maiiepa u nyavscayuonnoeo unoeica (I1H) (6) 6 obeux CMA
Y NAYUEHMO8 ¢ XPOHUHECKUMU KAPOMUOHBIMU OKKAIO3UAMU NPU PA3HBIX
munax meveHus

Fig. 3. Mean values of the phase shift (PS) between Mayer’s waves of the blood
Sflow velocity in the ipsilateral middle cerebral artery (MCA) and systemic
blood pressure and pulsation index (PI) in both MCA in accordance with dif-
Serent clinical type of carotid occlusion

Haxomuinch CAJl M CKOpOCTHEIE TTOKAa3aTeln B 00emx
CMA. HeBponorunyeckuii cratyc coorBeTcTBoBas 0—1 Gan-
gy mo mRS. ¥V 3 manyeHTOB ¢ 6€CCUMMITTOMHBIM TUITOM
TeueHus LIA Oblyia HapyllleHa KaK B UTICU-, TAK U B KOHTP-
JIaTepajlbHOM OacceifHax. Y JaHHBIX OOJIbHBIX BBISIBICH
KPUTHYECKUIA CTeHO3 (TpoMO03 B 1 clTyyae) KOHTpIIaTepalib-
Hoit BCA, otmeueHo (pynkiimonmnposanue HIA; y 2 manm-
enTtoB AKBM oxka3zajcst pa30MKHYT.

OBCYXIEHHUE
PeBackynsipr3mpyloIye ornepamnyy CIenayeT pacCMaTpy-
BaTh KaK IIeJICHAIIPaBIeHHBIC BMEIIIATeIhCTBA B €CTECTBEHHOE
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Puc. 4. Pezyasmamet 06caedosanus nayuenma, 60 aem, ¢ cCuMnMOMHOU XPOHUYECKOU KapOmMUOHOU OKKAIO3Uell C1e8a co CMeleHueM 2eMOOUHAMUHEeCKO20
DpasHosecus cnpasa Haneeo: a — KApoOMUOHAs AHeUOSPAMMA CAe6d; 6 — MPUNAEKCHOe CKAHUPOBAHUEe UNCUAamMepanbHoill Hapycholl connol apmepuu (HCA);
6 — S-MUHYmMHbLI MOHUMOPUHE cucmeMHO20 apmepuanbro2o daeaenus (CAZ) u auneiinoii ckopocmu kposomoka (JICK) 6 obeux cpednux moseoevix apme-
pusix (CMA); e — amnaumyonwiii cnekmp; 0 — Ko2epeHmHOCmy, e — haz08blii cogue mexcdy cnonmanHovimu koarebanusmu JICK 6 uncuramepanvroic CMA
u CAJl 6 duanasone eoan Maiiepa 80— 120 m1y

Sawmpuxoeana obaacmes cheKmpa ¢ 8biCOKOU KO2ePeHMHOCMbI0 (2—e).

Fig. 4. The results of the examination of a 60-year-old patient with a left carotid occlusion: a — carotid angiogram on the left; 6 — triplex scanning of the ip-
silateral external carotid artery (ECA); 6 — 5-minute monitoring of systemic blood pressure (SBP) and blood flow velocity (BFV) in both middle cerebral arter-
ies (MCA); e — amplitude spectrum; 0 — coherence; e — the phase shift between BFV and SBP within the range of Mayer waves 80— 120 m Hz

A region of the spectrum with high coherence is shaded (2—e).
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TEUCHME aTePOCKIIEPOTHIECKOTO IIPOIIecca, CIIOCOOCTBY-
oIIMe KOMIICHCAIIUH 1iepeOpanbHOi ITepdy3un O1aromapst
(GYHKIIMOHNPYIOINM MUKPOAHACTOMO3aM.

[Moce omyOoIUKOBaHUS PE3YJIETATOB PAHIOMU3UPO-
BaHHBIX UcclienoBanuii mpuMeHeHne YMKMA crajo 60-
Jiee orpaHMYCHHBIM. JlaHHBIC psima padboT ITOKa3aIM OV -
HaKOBBIN 3¢ @eKT Kak ot BelmoHeHnsTs DMKMA, tak 1 ot
KOHCEepBaTUBHOI Tepanuu [2, 5, 15]. Pe3ynbraTsl gpyroro
PaHIOMM3NPOBAHHOTO KOHTPOJIUPYEMOTO UCCICIOBAHMS
TOBOPST O TOM, YTO YaCTOTa IIOBTOPHBIX MHCYJIBTOB IOCIIE
eimosiHeHnst DMKMA cocraBuia TonbKo 5 % 1o cpas-
HeHulo ¢ 14 % y nauueHTOB 6e3 peBacKy/sipusauuu [1].
Onnako nosxe, B uccienosanun H. Kataoka u coasr. [16],
OTMEUEHO, YTO PUCK MHCYJIbTa Ha (poHE KOHCEPBATUBHOMU
Tepanmy ocTaeTcs 6oJree HU3KHUM JIM0O CPaBHUM C PHCKOM
npu BeimoaHeHn DNMKMA. BBuay HeomHO3HAYHBIX pe-
3yJBTATOB MPOBEIEHHBIX MCCICHOBAHMUI OIIpeaeIcHIe
TPYIIIBI ITAIMEHTOB C XPOHMYECKMMU KapOTHUITHBIMU OKKITFO-
3USMU, 71T KOTOpoii BeimosiHeHe DUKMA OyneT Lenieco-
00pa3HbIM U 3)PEKTUBHBIM, 10 CUX [TOP OCTAETCS aKTyaslb-
Holt 3amaueii [4, 11, 17]. IIpoBenenusnit R.L. Jr Grubb
U COAaBT. [5] aHanu3 CBUAETENbCTBYET, 4YTO olieHKa LIBP —
HeoTbeMJIeMasT 9acTh aJITOPUTMA OIpeACICHUS] TaKTUKHI
JICYSHUST AIIMEHTOB ¢ KAPOTUIHBIMH OKKITIO3USIMH. [1pn
camxennu LIBP (2-g cragnst reMogmHaAMUYeCKOM HEIO-
CTaTOYHOCTH) PYMCK MHCYJIbTa CYIIIECTBEHHO BHIIIE, ITO-
STOMY JaHHasI TPYIIIa O0IbHBIX ITOTYIUT MaKCUMAJIBHYIO
MOJIb3Y OT PEBACKYJISIpU3UPYIOLIeii oriepauuu [5]. Pe3ynb-
tatel ucciaenosanus H. Kataoka u coast. [16] memoHcT-
pupyroT, 9to Tipu uctomeHun LIBP (3-s ctagmsa remomm-
HaMHUYECKOM HEeAOCTAaTOYHOCTH) BBIMOJIHeHNE DU KMA
Hea(pDeKTUBHO. ABTOPHI TAKKE TIPUXOIAT K BBIBOLY, YTO
TOJBKO ipu cHIKeHuM LIBP ornpaBnaHo BeImosTHeHME pe-
BAaCKYJISIpU3UPYIOLLIEH onepalnu [16]. Y mamueHToB ¢ 10-
cratouHbIM LIBP (coxpanenHas LIA m16o Hem3MeHeHHAS
CO,-peakTUBHOCTb) MOAOOHbBIE ONEPALUU CYUTAOTCS
Hea(pHEKTUBHBIMU U HelleslecooopasHeimMu [16, 18, 19].

[To maHHBIM HEKOTOPHIX aBTOPOB, Y OOJBIIMHCTBA
OOJIBHBIX ¢ CUMIITOMHBIMM KapOTUIHBIMA OKKITIO3USMU
LIBP, onpenensieMblii HA OCHOBAaHUM OLIEHKHA CKOPOCTH
LA, camxen [4, 20]. IToayyeHHBIe HAMY Pe3yJIBTAThI TAK-
JKe MOATBEPKIAIOT MOA0OHYI0 3aBUCUMOCTb. ¥ 90 % ma-
LIMEHTOB C CUMIITOMHBIMHM KapOTUIHBIMU OKKITIO3USIMU
LIA Ha uTICHIaTe paibHO CTOpOHE ObLIA HapyIlieHa (puc. 4).
CHumxenne MC B KoHTpaarepanbHoit CMA, BeposITHO,
00YCJIOBJIEHO CTEHO30M KOHTpJatepanbHoit BCA 'y 72 %
6ospHBIX. OMTHAKO Y BCEeX MAIMEHTOB JaHHO TPYIIITHI aK-

THBAILMS KOJUIATEPaTbHOIO KPOBOTOKA OTMEUeHA KakK Ue-
pe3 nepenHue u 3aaHue otaeabl AKbM, Tak u yepes KoJi-
narepan HCA (27 60ombHBIX ¢ pyHKIIMoHMpyomuM HIA),
yTo moaTBepxkaanoch yeennmdeHueM JICK co cHImkeHUeM
T1U B xoHTpnarepanbHOit [IMA n uricnnarepanbHoii 3SMA,
a Takxe noBelmeHneM MK B koHTpnatepanbHoii BCA
n uricunatepanbHbix [TA nu HCA.

ITpu 3TOM TOJBKO ¥ 9 OOJBHBIX ¢ CHUMIITOMHBIMHU OK-
KJIIO3UAMU U 2-¥ cTagueil TeEMOIMHAMUYECKON HEI0CTA-
TOYHOCTHU CKOpOCTh LA ObUTa CHIMXXeHA HEKPUTHUICCKU
(PCor0,4100,6 pan). Y gaHHBIX MALKXEHTOB HE BBISIBJICH
BBIpaXXCHHBIM HeBpoJoTHIeCKuil aedunur (1—2 Oamra
mo mRS), y Bcex otmeueHo ¢pyHKIMoHnpoBanue HIA.
ITo mosy9eHHBIM pe3ynbraTaM ITOKa3aHO BBHIITOJHEHUE
OUKMA naHHBIM OOJILHBIM.

VY npyrux 9 marMeHTOB ¢ CUMITTOMHBIMM OKKJTIO3USIMU
" 3-i1 cTagueil reMOIMHAMMYECKOM HETOCTATOYHOCTH CKO-
pocTh LIA okazanmack cHizkeHa kputndecku (OC 0,1 pam).
HeBponornaeckuii ctaTyc COOTBeTCTBOBaN 3—4 OajiaM
o mRS. IMokazanwmii [Ist peBacKyIIpU3UPYIOIIEi oTrepa-
LIMU He OBLIO.

Y 6onbmmHeTBa (79 %) 60IBHBIX C 66CCUMITTOMHBIM
tunom teuyeHus IIA Obma coxpaHeHa. BrimosiHeHMe
DUKMA B nomoOHBIX CIydasx HelleJecooOpa3HO BBULY
nocratounoro LIBP. Hapymenne LIA y 3 mamimeHTOB ¢ Oec-
CHMITTOMHBIM THUITTOM T€YEHMSI OBLTO OOYCIIOBICHO KPUTHYE-
CKMM CTEHO30M KOHTparepaibHoii BCA, 94TO MOCIyXUiIo
OIHUM W3 TTIOKa3aHWH K BHITIOJITHEHUIO PEKOHCTPYKTHUBHOM
olepany JaHHOM apTeprH.

SAKJIFOYEHHME

HeunBa3uBHas mnpegornepaunMoHHass oleHKa LA
M KPOBOTOKA B MpelLiepeOpaIbHBIX apTepPUSIX MO3BOJISIET
KOJIMYECTBEHHO OLIeHUTh cocTosiHue LIBP 1 MoxeT ObITh
HCIIONb30BaHa MPU ONpeaeSIeHUU TTepCOHATN3UPOBaHHOMN
CTpaTeTny JieYeHUs MalMeHTOB ¢ XPOHUYECKMMU Kapo-
TUIHBIMUY OKKITIO3UAMU. Beimmonmnenne DU KMA 1eneco-
00pa3Ho TTpU YMepeHHOM HapyiueHUH LA ¢ moBbIeHueEM
UK B uncunatepansHoit HCA n dpyHkimoHupyloem
HTIA y maieHTOB ¢ CUMIITOMHBIM Te4eHUEM 3a00/1eBaHNS.
PeBackynsspusupyloias onepauns He moka3aHa 00IbHbBIM
¢ nocratrouHbsiM LIBP npu 6eccuMnToOMHOM WJIM CUMITTOM-
HOM TeueHUHU. Y MaluueHToB ¢ ucrouieHueM LIBP, Hapsoy
C IMHAMUWYECKUM HaOII0IeHMEeM 1 KOHCEPBAaTUBHOM Te-
pamnueii, mepcreKTUBHBIM MOXET OBbITh BBITIOJTHEHUE TTaJl-
JIMATUBHBIX oIlepalinii (IIefiHasg CUMITATIKTOMMS), YTO
TpeOyeT mabHeNIIero n3y4eHus.
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DHIJOCKOITMYECKOE TPAHCHA3AJIbHOE YIIAJIEHUE
KPAHUO®APUHIUMOM V IETEU

E.B. Topmoasicosa!, B.A. Jlenmmun?, b.10. I1amaes> ¢, A.B. Kanunosckmii'

'DIBY «Dedepanvhbiii yenmp neiupoxupypeun» Munzopasa Poccuu; Poccus, 630087 Hosocubupck,

ya. Hemuposuua-/lanuenko, 132/1;

2[lenmp mpaemamonoeuu, opmoneduu u netpoxupypeuu DIBY3 «Knunuueckas 6onvnuya Ne 8 OMBA Poccuu; Poccus, 249031
O6Hunck, npocn. Jlenuna, 85;

ITAY3 « Mexcpecuonanvhblii KAuHuKo-ouazHocmuyeckutl yenmp» Munzdpasa Pecnybauxu Tamapeman; Poccus, Pecnybauka
Tamapcman, 420101 Kazaus, ya. Kapbviwesa, 12a;

‘DIrbOY BO «Kazanckuii eocydapcmeennnlii Meduyunckuti ynueepcumem» Munzopaea Poccuu; Poccus, Pecnyoauxa Tamapcman,
420012 Ka3zans, ya. Bymaeposa, 49

KoHTaKThI:

ExkarepuHa BnagumuposHa fopmonsicoBa egormolysova@gmail.com

Beepaenune. YacToTa BCTpeyaeMoCTn KpaHUohapnuHInom coctasnset o 15 % BHyTpUYepenHbix onyxonen y aeteit. IHA0-
Ha3anbHblit IHAOCKONMYecknit goctyn (33[) Ans yaaneHUs KpaHUO(apuHIMOM WMPOKO PacnpocTpaHeH B HacTosliee
BPeMA y B3POC/bIX NALMeEHTOB. B TO e Bpemsa 3TOT JOCTYN PeAKO NCMO/b3YyeTCa y NalLMeHToB AeTCKOro Bo3pacTa. IHA0-
CKOMMYeCcKas TEXHMKA 3HAYMMO YNyYLIaeT BU3yann3aLmio CTPYKTYP, PACNO0XEHHbIX BOKPYT ONyXO/u.

Llenb uccnepoBanua — onpegeneHne BO3MOXHOCTU U OFPaHNYEHNA ANA UCNONb30BaHNA 33[] Npu NevyeHn nayMeHToB
AETCKOro BO3pacTa C KpaHNohapuHrnomamu.

Marepuans! n meToabl. B ®IBY «PepfepanbHblii LeHTp Heidpoxupyprum» Munsgpasa Poccumn (HoBocnbupck) npoonepu-
poBaHbl € ncnonb3oBaHvem 33[] 5 nauneHToB € KpaHMOpapUHTrMoOMamu B BO3pacTe OT 4 o 17 neT, U3 HUX 3 Manbyuka
W 2 [eBOYKU. Y BCEX NALMEHTOB Ha LOONEPaLMOHHOM 3Tane BbisiBAEHbI SHAOKPUHHbIE HAPYLIEHUS B TOM UK MHOM OObEME.
B nocneonepaumonHom nepuope y 1 nauueHTa passuaoch yaydlleHne 3putenbHbIX hYHKLMIA, B TO BpEMSA KaK y 3 3puTenbHble
(YHKLMM OCTaNUCb HEU3MEHHbIMU. B 1 HabniofeHUN pa3BuNOCh YXYALWEHUE 3PEHUS B BUAE CHUXEHUA €ro OCTPOTHI.
Kpome Toro, y 60/bHbIX UCCNIef0BaH 06BEM OCHOBHOW Na3yxu, CTENEHbO MHEBMATU3aLWUN KOTOPOIl ONpefenseTca aHaTo-
MuYecKas AOCTYMHOCTb ONYXONH.

Pesynbtatbl. OnbIT npumeneHna 33[] B xupyprum kpaHnothapuHrMom y AeTeil NoKa3biBaeT NONOXMUTENbHbIE Pe3y/bTaThl,
B TOM YWCJIe 3a CYET PaANKabHOCTU YAANEHWUs ONYXONU U OTCYTCTBUA PELMAMBOB 3a NEepUOA HAbNIO[EHNA NALMEHTOB.
Ncxopas 13 nonyyeHHbIX HaMK JaHHBIX, MOXHO FOBOPUTB, Y4TO IHAOCKOMMYECKOE 3HAOHA3aAbHOE yAaNeHne KpaHnodapuH-
rMOM y NauMeHTOB NeANaTPUYECKOro MpPOMUNA MOXKET YCNewWwHo NPUMEHATHCA C YYeTOM aHaTOMUYeCKOW [OCTYMHOCTH
OMyX0NN 1 ee B3aMMOOTHOLIEHUI C KPUTUYECKUMU HEPOBACKYNAPHBIMU CTPYKTYPaMMU.

3aknioyeHue. IHAOCKONMYECKOE IHAOHA3aNbHOE yaNeHne KPaHMOPapMHINOM Y NaLNeHTOB NeanaTpuyeckoro npopuna
MOJET yCNewHo NPMMEHATLCA NPU aHaTOMUYECKO [OCTYNHOCTK onyxonu. OnelT npumeHeHus I3[ B xupypruu KpaHuo-
thapuHrmom y fieteil NoKasan NOAOXKMTENbHbIE Pe3yNbTaThl, B TOM YUC/NE BbICOKYIO PaANKanbHOCTb YAANEHUA OMyXOoiu
W OTCYTCTBUE PELMANBOB NpU fanbHeilleM HabNoAeHUN NaLUeHToB.

KnioueBble cnoBa: KpaHMOhapuHruoma, LeTCKMil BO3PACT, IHAOCKONUYECKUI IHAOHA3ANbHbIA BOCTYN
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Background. The incidence of craniopharyngiomas is up to 15 % of intracranial tumors in children. The endoscopic
endonasal approach (EEA) is widely spread nowadays and especially for the craniopharyngiomas removal in adults.
Nevertheless, this approach is still not so common in pediatric patients. The endoscopic technique significantly improves
the visualization of the structures located around the tumor.

Aim. To determine the possibilities and limitations for the use of EEA in the treatment of pediatric patients with cra-
niopharyngiomas.

Materials and methods. A total five pediatric patients with craniopharyngiomas were operated via EEA Federal Center
of Neurosurgery of Ministry of Health of Russia (Novosibirsk): the age of patients ranged from 4 to 17 years, including
3 boys and 2 girls. All patients at the preoperative stage already had endocrine disorders in one volume or another.
Postoperative evaluation of the visual functions showed the improvement in one patient, three patients remained un-
changed and one patient developed worthening. In addition, the volume of the sphenoid sinus was studied, the degree
of pneumatization of which determines the anatomical accessibility of the tumor.

Results. Our experience of the EEA for the craniopharyngiomas in pediatric patients has shown a positive result regar-
ding to the tumor’s gross-total removal and no data of the tumor recurrence at the follow-up. According to our results
it can be judged that endonasal endoscopic approach for the craniopharyngiomas in pediatric patients could be a method
of choice based on the anatomical accessibility of the tumor and its relationships with the critical neurovascular struc-
tures.

Conclusions. Endoscopic endonasal removal of craniopharyngiomas in pediatric patients can be successfully used when
the tumor is anatomically accessible. The experience of using EED in surgery for craniopharyngiomas in children has
shown positive results, including a high radical removal of the tumor and the absence of relapses during further follow-up
of patients.

Keywords: craniopharyngioma, pediatric, endoscopic endonasal approach
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BBEJIEHUWE

KpannohaprmHIrHOMBI — 3TO penkie 100pOKaYeCTBEH-
HbBIE SIUTEINATBEHBIC HOBOOOPa30BaHUSI Xa3MaIbHO-CEe-
JIsIpHOM obacTu u/mnu obmactu 111 xxemymouka rojoB-
HOTO MO3Ta, BO3HMKAIOIINE 13 INIOCKUX 3MOPHOHATBHBIX
KJIETOK TUTTO(U3apHO-TJIOTOYHOTO TTpoToKa [ 1, 2]. YacTo-
Ta BCTPEYAEMOCTH KpaHWOGhapUHTUOM KOJIeOeTcs oT 2
10 5 % Bcex MepBUYHBIX BHYTPUYEPEITHBIX 00pa30BaHuUi
U JOXOAUT 10 15 % BHYTpHYEpEITHbIX OIYXOJIEi y AeTeii.
ExxeromHast 3a60eBaeMOCTb cocTaBisieT okoJo 0,18 ciry-
yasg Ha 100 TeIC. HaceneHMs. [eHeTMYeCKMIA XapaKTep JaH-
HOI TTaTtojioruy MajioBeposTeH [3]. KpannodapmnHrnomMsl
MOTYT OBITh BBISIBIICHHI B JTIOOOM Bo3pacTe. TeM He MeHee
CYIIIECTBYET OMMOTAIbHOE BO3PAaCTHOE pacIlipeleicHre
C IMKOBBIMY TTOKA3aTeIISIMI BCTPEIAEMOCTH Y IETEH B BO3-
pacte ot 5 10 14 net (5,6—13 % mHTpakpaHUaIbHBIX 00pa-
30BaHMIT) 1 Y B3pOCIBIX B Bo3pacTe oT 50 mo 74 net (2—
5 %) [4]. 3aBUCMMOCTH OT IOJIOBOIM MPUHAIIEKHOCTU
He oOHapyxXeHo [5].

B xupyprum naHHO# aTOJIOTHH TUIAPYIOIIYIO TTO3H -
LIWIO B yIAJCHNN KpaHNOMapMHTUOM B HACTOSIIIEE BPEMST
3aHMMAET SHIOHA3ATBHBIN SHIOCKOIMAIECKUIA 1ocTyIr (DD/I).
DTa TeXHUKa 3apOarIach €Ilie B IIPOIILUIOM BEeKe U C TeX ITOp
aKTUBHO pa3BUBaeTcs. B HacTosimee BpeMs repedeHb o-
Ka3aHMI IJIT TpaHCHA3AJIBHOTO YIaJleHUS OITyXOJIeH XM-
a3MaJIbHO-CEeJUISIPHOM 00J1aCTH, B TOM YHCJIe Y IeTEei, 10~
CTEeTIeHHO YBEJIWYMBACTCA. DHIOCKONMYECKasT TeXHNKA
3HAYMMO YJIyYIIIaeT BU3YaJIU3alMIO CTPYKTYP, PACIIOJO-
XKEHHBIX BOKPYT OITyXOJIM, W TIO3BOJIICT CHU3HUTH PUCK

TpaBMbl TUIIOTajamMyca, ¢ KOTOPbIM OITYXOJIb 3a4acTylO
MMeeT MHTUMHBINM KOHTaKT. OTITUMAaJTbHBIM JTOCTYIIOM SIB-
JISIeTCs TIepeIHNI paclIMPEHHbIM 3HI0HA3aIbHbINA SHI0-
CKOIMMYECKUIA CYIIpACE/UIIPHBINA TPAaHCILUIAHAPHBIA TOCTYII,
KOTOpbI, TOMUMO HEMOCPEACTBEHHOU BU3yalu3alluu,
00eCcneyrmBaeT BO3MOXHOCTb MPSIMbIX MUKPOXUPYpruue-
CKMX MaHUMYJSIUUA B XMa3MalbHO-CEJIIPHOM 001acTH,
B OCOOEHHOCTU MpPHU PETPOXHMA3ZMaIbHOM PACIOJOXKEHUU
omyxosu [6]. Tem He MeHee TTPU BEIPAKEHHOM JIaTEPOCEIT-
JIIPHOM POCTE CTOUT pacCcMaTpuBaTh BApUAHT TpaHCKpa-
HUAJIbHOTO WX KOMOMHMPOBAHHOTO JocTymna [7].

B nanHOM ucclienoBaHUY OMKUCAH OIBIT TIPUMEHEHUS
D3] ipu KpaHuodapuHTHOMAaX y MalMEeHTOB JETCKOTO
Bo3pacra, npoornepupoBaHHEIX B PI'BY «DenepanbHblit
1eHTp Helipoxupyprum» (PLIH) Munsznpasa Poccuu (r. Ho-
BOCHOMPCK).

MATEPHAJIBI 1 METO/IbI

B ®OIIH . HoBocubupcka rpoorieprpoBaHbl 5 malyeH-
TOB TTEANATPHUIECKOTO MPOMUIIS IO TTOBOLY KpaHNO(hapH-
THOM C UCIToNIb3oBaHreM DD (13 JaHHOTO MCCIeIOBaHUS
HUCKIIOUCHO MUKPOXHPYPTUUEeCKOe TpaHCKpaHHAJIbHOE
yoanenue). Ha gorocnmTalbHOM 3Tarie MpoBOIMIIN 00CITe-
JIOBaHVE MALIMEHTOB B CIEAYIOIIEM 00beMe: OCMOTP O-
TaJbMOJI0Ta (OIIpeaeIeHe OCTPOTHI 3PEHUS U €T0 TTOJIeH,
COCTOSTHUSI TJIA3HOTO ITHA), SHIOKPWHOJIOTa (MCCIemoBa-
HHE YPOBHSI COMATOTPOITHOTO W THPEOTPOITHOTO TOPMO-
HOB, CBOOOIHOTO THPOKCHHA, KOPTU30J1a KPOBU M CYTOI-
HOI MOYM, IPOJIAKTHHA, a TAKXKE TOJIOBBIX TOPMOHOB),
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KOHTPOJIb OTHOCUTEILHOM TTIOTHOCTH MOYH, SJIEKTPOJIH-
TOB KPOBH M CYyTOYHOTO AUype3a I NCKITIOYCHMS Heca-
XapHOTO ArabeTa MEeHTPAIBHOTO reHe3a. J1oImoTHUTEIbHO
HCCIIeI0BAI YPOBEeHD ailbdadeTonpoTenHa M XOPUOHM-
YeCKOT0 TOHAIOTPOIMHA YeJIOBEeKa I UCKITIOUEHMST Tep-
MHMHATHBHOKJICTOYHBIX OITyxoJeil. O0heMHOE 00pa30BaHIe
XHa3MaJIbHO-CEIUIIPHOI 00JI1aCTH BEISIBICHO HA MarHUT-
HO-pe3oHaHCHOI ToMmorpacduu (MPT) ronoBHoro mosra
¢ KoHTpacTupoBaHreM. [TokazaHeM TSI XUPYPIUIECKOTO
JICYCHUSI CTAJI0 HAJIMUME XMa3MaIbHOTO cHApoMa (4 ciry-
yasT) ¥ OKKJTIO3MOHHOI runpornedanuu (1 ciaydait), B CBA3U
C KOTOpOI MallMeHTKe B 9KCTPEHHOM HEHPOXUPYpPrudec-
KOM CTallMOHAPe PaHee BBIMTOJTHEHO BEHTPUKYIO-TIEPUTO-
HeaJlbHOE IIIYHTUPOBaHUE.

KputepussiMm BKIIFOUCHHSI B TaHHOE MCCIICIOBAaHUE
OBUTK: BO3pacT 10 18 set, ncrioab3oBanue DD/I, TUCTOIIO-
TMYECKU ITOATBEPXKICHHBIN TNarHo3 KpaHNO(hapUHTIOMEL.

[Ipy mIaHMPOBAaHUM OIEPATUBHOIO JCYCHUS BCEM
MMaIeHTaM Ha JOOTePallMOHHOM 3Talle TPOBOIIIN ClIe-
ITYIOIIME MCCIICAOBAHMST: MYJIBTUCIIMPAIBEHYIO KOMITBIOTEP-
Hyto ToMorpacduto (MCKT) roioBHOro Mo3ra 1 OCHOBaHUS
yeperma, MPT roioBHOTO MO3ra ¢ KOHTpaCTUPOBAaHUEM
1 MarHUTHO-pe30HaHCHY0 (MP) anrmorpacduto. I1o maH-
HBIM HEMPOBU3YAIM3aIliN, Y BCEX 5 MAlIMEHTOB UMEINCH
00pa30BaHMsI ¢ SHAOCYIIPACEIIPHBIM BapHMaHTOM POCTA.
OnHU W3 OIpeaeisomux (GakTOpoOB HCIIOIb30BaHUS
BOB1 — 3TO TTHEBMATU3AIIMS M aHATOMUICCKUI BapHaHT
CTpOEHMsI OCHOBHOI na3yxu. B Haieli cepun HaOIoaeHUi
y 1 mareHTa ObUT KOHXAJbHBIN TUIT CTPOSHMS OCHOBHOM
Ma3yxu, Yy 3 — MPEeCeJUISIPHBIN 1 e1lle ¥ 1 — CeJUISIpHBIA.

B mocneomnepantnoHHOM IIepUOAe BCeM MallMeHTaM
BBITIOTHEHBI KOHTpoJIbHBIC nccneqoBanus: MCKT romxos-
Horo Mo3ra, MPT roioBHOTO Mo3ra ¢ KOHTPaCTUPOBaHM-
€M M KOHTPOJIb YPOBHSI TPOITHEIX TOPMOHOB THITO(HU3a.
Kpome Toro, ncciaenoBaH 00beM OCHOBHOM ITa3yxH, CTe-
MIeHBIO ITHEBMATU3AIIMM KOTOPOM OIIpeaeIsieTCs] aHATOMHU-
YyecKasi JOCTYITHOCTh OMyXOau. s yTOUHEHMST TaHHOTO
ImapaMeTpa IPOBEACHO PETPOCIIEKTUBHOE BBIYMCIICHUE
00beMa OCHOBHOI Ma3yxH Y IPOOIIePUPOBAHHBIX HAIlCH-

e

= ST,
“aiplly

o
*S =482,2 mm?/ mm?

P = 84,8 mm?/ mm?

Puc. 1. Axcuanvhbiii cpes ¢ gbidenenuem naouaou 0OCHOBHOU NA3yxu 0as nOO-
cuema ee obvema (S u P — naowade (mm?) u nepumemp (Mm) 0603HaueHHOI
30nbl, HU — edunuya uzmepenus penmeeH08CKOlU NAOMHOCMU CHUMKOS
no wiane Xaycguavoa)

Fig. 1. An axial section with the allocation of the area of the sphenoid sinus

for calculating its volume (S and P are the area (mm?) and perimeter (mm)

of the designated zone, HU is the unit of measurement of the X-ray density
of images on the Hausfield scale)

TOB neanarpudeckoro rmpodwis 1mo gfaHHeIM MCKT. ITo-
JIy4deHHBIE PE3YJIbTaThl CPABHUBAIM C aHAJIOTUYHBIM W3-
MEpEeHHNEM Y TIAlIMEHTOB B3POCTIO BO3PACTHOU TPYTIIIHI
(cnemas BeIOOpKa). PacueT o6beMa OCHOBHOM ITa3yXw
TPOBOAVJIM TIYTEM BBIIEJICHUS €€ TUIOMAAN Ha KaXIOM
aKCUaJTbHOM Cpe3e C MOCIEeIyIIMM aBTOMATUYECKUM
noacyeToM odobema nasyxu (puc. 1).

XUPYPTUYECKAS TEXHUKA

I1pu mnaHpoBaHUM OTIEPATUBHOTO JICYEHUST BCEM TTa-
LMEeHTaM Ha JOONepallMOHHOM 3Tarle TIPOBOAMIIN CIIETYI0-
e uccnenoBadmsg: MCKT rosioBHOro Mo3ra 1 OCHOBaHUSA

Taomuua 1. Ocobernocmu docmyna u peKoHcmpyKuyuu deghekma 0CHOBAHUS Yepena

Table 1. Features of approach and reconstruction of the skull base defect

Pe3eknus cpenneit  VMIcKyccTBeHHbIE MATEPHAJIBI "
L ®ac- Ayromnactmka  Ha3ocenTajbHblil JJOCKYT CIM3H-
Ne manpenTa  HOCOBOi PAKOBHHBI TSl PEKOHCTPYKIMH . AKHPOM CTOIi HA HOMKK®
1 + Dura Form —
2 + Dura Form +
Taxoxom60
3 - Tachocomb + + -
Taxokom6
4 + Tachocomb + = +
Dura Form
5 — Dura Form — — aF



yepera; MPT romoBHOTO MO3ra ¢ KOHTpacTMPOBAaHUEM
n MP-aurnorpadputo. Bce BMemaTeabcTBa BHITTOJIHEHBI
C MICTIOJTb30BaHNEM MHTPAOTICPALIMOHHOM Oe3paMHOI Heli-
pOHaBUTALIMY C (DUKCAIIMEH TOJIOBHI ITalleHTa B CKOOE
Mbiicdmnma (Mayfield). [Tepen HagagoMm omepaiu B HOCO-
BBIE XOIBI YCTAaHABIMBAIN TYPYHIBI C JEKOHTECTAHTOM,
a TaKKe JTOTIOTHUTEILHO IPOBOIMIIA MHBEKIINIO pacTBOpa
afpeHaJIMHA 1 JIMIOKaHA B CIIM3HUCTYIO0 000J109KY. Bo Bpe-
MsI OTIepaliii MCIIOIh30BaI ONTHKY 180 MM aramMeTpoM
2,7 MM 60 4 MM 1 yriaom ob3opa 0°, 30° wnm 45°. Tpem
MMaIeHTaM BBITIOJIHEHA Pe3eKIIMS CpeaHeil HOCOBOM pa-
KOBUWHBI B CBSI3M C JOCTAaTOYHO Y3KMM HOCOBBIM XOIIOM
W HEIOCTATOTHOI BO3MOXKHOCTBIO BCETO 0O0heMa MAHUITY-
Jsumit. Bo Beex cirydasix MCImojib30BaH OMHA3AIBHBIN 10-
CTYII C TPEIaHaIIMel JHA TYPEIIKOTO Cejla M PacIIipeHM -
€M JIOCTYyIIa KIIepenr ¢ pe3eKIueil 0yropka TypeirKoro
ceqia, limbus sphenoidale 1 HaYaJTbHBIX OTAEJIOB IO~
K{A KJIWHOBUIHON KOCTH MEXIY KaHajlaMH 3PUTECIbHBIX
HepBoB. YeThIpeM MalMeHTaM IIPOBEICHO paguKaIbHOE
yaajaeHue o0pa3oBaHUA ¢ ICCEUCHMEM KaTICYITbI OITYXOJIH.
OnHOMY MaIMEeHTY yaajeHa OOoJbIIasi YacTb KarlCyJIbI
C OCTaBJIEHHEM HEOOJIbIIIOro (PparMeHTa B 00J1aCT CTeOIS
rurto¢usza. OcOOEHHOCTH TOCTYITA M PEKOHCTPYKIITUHU Ae-
¢dexTa OCHOBaHUS Yeperna OTpaxkeHsl B Tao. 1.

Bo Bcex ciryyasx JOTTOTHUTEIBHO UCIIONB30BaIN (hH-
OpUH-TPOMOMHOBHII KJIeil 1 BpeMEHHYIO TaAMIIOHAIY OC-
HOBHOM IMa3yxu OajijioH-KaTteTepoM. B 4 HaGIomeHUSIX
BMEIIIATeIBCTBO 3aBEPIICHO YCTAHOBKOM HAPYKHOTO JIFOM-
baspHOTO ApeHaxa. JJIMTeTbHOCTh IPeHUPOBAaHUS COCTa-
Bwia oT 4 1o 9 cyt. [1anmeHTKe ¢ paHee YCTaHOBJICHHBIM
BEHTPUKYIO-TIEPUTOHCATLHBIM IIIYHTOM JIIOMOAJIBHOE
HapyXHOE IPeHUPOBAHNE HE IIPOBOIMIIN.

Tadmuua 2. [Ipedonepayuonnsiii cmamyc nAyUennmos

Table 2. Preoperative status of patients

Ne nanuenta Ilon Boapacr, Jiet OCT%)]T)a/ggfm"’
1 Myxckoit 16 0,8/1,0
2 MyxcKoit 7 0,6/0,4
3 Kerickimit 4 0,5/0
4 i 17 0,01/0,6
s M g
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PE3VJIBI'ATHBI

ITo nemorpadmyeckoMy Ipr3HAKY MALIMEHTBI PacIIpe-
JETVUTACH CIICAYIOIIAM 00pa3oM: 3 MaIbuMKa 1 2 IeBOYKH
B Bo3pacTe oT 4 1o 17 neT. Y Bcex MalmeHToB Ha TooIiepa-
IIMOHHOM 3Talle yXe€ BBISIBIICHBI SHIOKPMHHEIC HapyIIe-
HUSI B TOM WA THOM 00beMe. OCHOBHBIC JaHHBIC TTAIIM-
€HTOB, MX NCXOIHBII HEBPOJIOTUICCKIIA U SHIOKPUHHBIN
CTaTYCHI TIPEACTaBICHEI B Ta0. 2.

I1o pesynsratam MP-uccinegoBaHust BceM 5 malieH-
TaM IIPOBEICHO paInKaIbHOE yaajaeHre omyxoiau. Ha puc. 2

Puc. 2. Maenummuo-pe3oHancHas momoepamma 20108H020 M032a 8 2 NpoeK -
yusix nayuenma 1 0o (a) u nocae (6) nposederHol onepayuu

Fig. 2. Magnetic resonance imaging of the brain in 2 projections of patient 1
before (a) and after (6) the operation

Bropuynas ropMoHAIbHAS OKKJII03MOHHAS
Tlons sper HEeI0CTATOYHOCTh ruapouedamms
Hopwma BI'K, BI'T, BI'T Her
Normal SHC, SHT, SHG No
bI' HCTT, HJ Her
BH STHD, DI No
Hopua cripaza BIT Her
on the right <Ll BE
Hopwma cneBa BI'K, BI'T, BI'T, HCTT' Her
Norm on the left SHC, SHT, SHG, STHD No
Hopma BI'T, BI'K Ectb
Normal SHT, SHC Yes

Ilpumeuanue (30eco u 6 maba. 3). OD (oculus dexter) — npaswiii enas; OS (oculus sinister) — aeewlii enaz; bI' — 6umemnopanrvras
eemuarnoncusi; BI'T — emopuunviii eunoeonaousm; BI'K — emopuunwiii cunoxopmuyusm; BI'T — emopuunwiii eunomupeos; H/l — neca-
xapHwlii duabem yenmpanvhoeo eeneza; HCTI — nedocmamounocms comamomponHozo 20pMoHa.

Note (here and in Table 3). OD (oculus dexter) — right eye; OS (oculus sinister) — left eye; BH — bitemporal hemianopsia; DI — diabetes insipidus of
central genesis; SHC — secondary hypocorticism; SHG — secondary hypogonadism; STHD — somatotropic hormone deficiency; SHT — secondary

hypothyroidism.
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Tadmuua 3. ITocaeonepayuontslii cmamyc NAyUeHmMo8

Table 3. Postoperative status of patients

Ne nanpenTa IToa Bospacr, aer OCT])(())]'Ba/zl)ng,
! My]\)/llzcllgoﬁ 16 0,8/1,0
) My]\)/lKacllgoﬁ 7 0,6/0,6
ki s
4 Mymcllgoﬁ 17 0,001/0,7
s 0 s

Ilpumeuanue. Cm. npumeyarue Kk maoa. 2.
Note. See the note for Table 2.

npeacrTasieHbl pe3yasTatel MPT 1-ro maumeHTa no omne-
pPaTUBHOTIO JICUCHUS U TIOCJIe paINKaJIbHOTO yIaICHMUS
orryxojiid. fopMoHanbHBIN (DOH, a TaKKe JaHHBIE O 3pH-
TEJbHBIX HAPYIICHUSIX B ITOCIICONEPAIIMOHHOM TIEPUOJIE
MIpUBeACHHI B Ta0II. 3.

W3 manHbIX Tabm. 3 BUOHO, 4YTO y 1 M3 5 MalMeHTOB
HaOJIFOMAJIOCh YACTUIHOE BOCCTAHOBJICHNUE 3PUTEJIBHBIX
HapyIleHMi, B 1 ciiydae — HEKOTOpoe ycyryojeHue, ay 3
MMAlIMeHTOB TWHAMUKM II0 3PUTEIBHBIM HapYIICHUSM
He ObUTO. Y 4 TIpoOTIepUPOBAHHEBIX HE OTMEUCHO TTOSBIIC-
HHST HOBOTO HEBPOJIOTMYECKOTO AeUIINTA B IIOCICoIepa-
IIMOHHOM TIepuoze. Y 1 manneHTKy (3-i cydail) pa3Bui-
csI TIPaBOCTOPOHHUI TemuIiape3 10 1 6ayura. PesynbraTsl
MPT 1o u mmocie IpoBeacHHOTO XUPYPIUUECKOTO JICICHIST
IIpencTaBiieHbl Ha puc. 3. [IpramnHO JaHHOTO OCIOXHEHUS
CTaJI aHTHOCTIa3M, TTIOATBEPXKICHHBIN JaHHBIMA TPAHCKpa-
HHUAJIBLHOTO MYIUIEKCHOTO cCKaHMpoBaHUs. Ha ¢doHe mpo-
BelleHNsI KOHCEPBAaTUBHOM TepaItmd HUMOIUIIMHOM CKO-
POCTh IMHEMHBIX KPOBOTOKOB BOCCTAHOBIJIACH IO HOPMBI.
Ha MOMEHT BBIMMCKA HEBPOJIOTUYECKUN Te(HUIIUT OCTa-
BaJICS TIPEXXHUM U B JaJIbHEHIIIEM (B T€UeHHUE MOJIYTOIa)
perpeccupoBa.

[pyObIX BOTHO-3JIEKTPOJIMTHBIX HAPYIIEHUI BO BPeMsI
TOCTIMTAIN3alINH Y TTAIMeHTOB He Haboaanochk. Ociiox-
HEHMI, CBSI3aHHBIX C UCIIOJIb30BAaHMEM HAPY>KHOTO JTIOM-
OaTbHOTO APEeHNPOBaHUS (TUIIEPAPESHUPOBAHNE, MCHUH-
I'UT), B HAIINX HAOJIOMEHUSX HE OTMEUYEHO.

Karamue3s cocrasun ot 1,5 go 4 ner. /lo HacTos1Iero
BpEMEHU Y JaHHBIX MALIMEHTOB PELIMINBA OITyX0JI1 HEe Ha-
omomaercs. [opMOHaIBHBIN (DOH Yy BCeX MAIIMEHTOB KOM-
neHcupoBaH. [Ipr3HAKOB MOPOMIHOTO OXKUPEHUS Y TaH-
HBIX ITAIIMEHTOB HE BBISIBIICHO.

B Tab1. 4 mpencraBieHbl pe3yabTaThl U3MEPEHUI 00b-
€Ma OCHOBHOMU ITa3yXM y IeTeil 1 B3POCIIBIX ITAIIUEHTOB.

CooTHoIIeHre Bo3pacTa M 00beMa OCHOBHOI Ia3yXu
ITOKa3aHo Ha puc. 4.

TeMuaHomncus ciesa
Hemianopsia on the left

Bropuunasi ropMOHATBLHAS

Ioxa penvst HEJA0CTATOYHOCTH
Hopma BI'K, BI'T, BI'T, HII
Normal SHC, SHT, SHG, DI
Hopwma HCTT, H, BI'T, BI'K
Normal STHD, DI, SHT, SHC

Hopwma cripaBa BI'T, BI'K
Norm on the right SHT, SHC

BI'K, BI'T, BIT, HCTT
SHC, SHT, SHG, STHD

Hopwma

Normal

BI'T, BI'K, HII
SHT, SHC, DI

Puc. 3. Maznumno-pe3onancrhas momozpamma 20108H020 M032a 8 2 npoex-
yusax nayuenma 3 do (a) u nocae (6) onepayuu

Fig. 3. Magnetic resonance imaging of the brain in 2 projections of patient 3
before (a) and after (6) surgery

INonyyeHHble JaHHbIE CBUAETEILCTBYIOT KAK MUHU-
MyM O ABYKPaTHOM pa3Hulie 00beMOB OCHOBHOM Ma3yxu
y TTAlIMeHTOB JIETCKOTO 1 B3pocioro Bo3pactos (p = 0,008),
YTO MOXKET pacCMaTPUBAThCs KaK OrpaHUYEeHME ISl IIPU-
MeHeHust DD/1 17151 BBITOJHEHMS ITOI0OHBIX OIIEPATUBHBIX
BMelIaTeIbCTB. TeM He MeHee Giaromapsi BO3MOXKHOCTSIM
COBPEMEHHOI HIOCKOIMYECKOM TEXHUKU B UCIIO0Ib30Ba-
HUK Oe3paMHOI HEPOHABUTALIMY ¥ HAKOIJIEHHOMY OIIbI-
Ty (KprBasi 00y4aeMOCTH) B HACTOSIILIEE BPEMSI BBIITOIHEHUE
MOAOOHBIX OMepaLtil y JeTei MpeacTaBseTcss BO3MOX-
HbBIM C BBICOKOI CTENEHbIO PAAUKAIbHOCT M OTHOCUTE b~
HO HEBBICOKMM PUCKOM OCJIOXHEHUIA, COIMOCTAaBUMbIMU



Tabmmua 4. Obsem ocHo6HOU na3yxu 'y demeil U 3pOCAbIX 8 CPABHEHUU

Table 4. The sphenoid sinus volume in children and adults in comparison

Hdetn
Ne manu-
eHTa O0BEM OCHOBHOIA
ITox Bo3spacr, Jaer nasyxu, cm’
Myxckoi
1 Male 16 2,9
2 Myxcxoit 7 6,49
ale
3 )KFBHC'KI/II‘/‘I 4 0.6
emale
4 Myxckoit 17 4,46
ale
5 )KF€HCKI/II71 10 6.22
emale
Meouana
Median 4,46

10,0

7.5 ’
U

®
25 o

5,0

O6bem 0CHOBHOW nasyxu, cm* /
The sphenoid sinus volume, cm?

0 1
MNauweHTsl / Patients

Puc. 4. Coomnowenue 6o3pacma nayuenmos u o06sema 0CHOGHOU NA3yxu
(0 — demu, 1— 83pocavie)

Fig. 4. The ratio of age and the sphenoid sinus volume (0 — children, 1— adults)

C TAKOBBIMH Y B3pOCJIBIX TAIIMeHTOB. Pe3ynbraTel aHam3a
ITOJTYYEHHBIX TaHHBIX ITO3BOJISTIOT TOBOPHUTH 00 aHATOMM -
YeCKOM TOCTYITHOCTH MOTOOHBIX OIyXOJIei y TAllMEHTOB
MIeIUaTPUIECKOTO TTPODIIISL.

OBCYXIEHHUE

B Hacrosee BpeMsI B pa3IMIHBIX KIMHUKAX UCIIOJb-
3YIOT pa3HbIe JOCTYIIBI VIS yaAIeHUS] KpaHHO(hapUHTIOM:
CyIIpaopOUTANIbHBIN Ype30pOBHBLIi [8], KOMOMHALIAIO 9H-
MOCKOITMIECKOTO TPaHCBEHTPUKYISIpHOTO M DI,
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B3pocibie

O0BeM 0CHOBHOI

ITox Bo3spacr, aer nasyxu, cm®
Aercxmit 56 11,84
Myxcxoit 21 7,21
Kerckiit 34 10,87
Kerckiit 36 10,97
Myxckoit 59 7,35

10,87

KOTOpast JaeT BOSMOXKHOCTb YIAISATh KpaHNOMDapMHTHOMBI
6omee pagukaibHO [9]. [To marHeM 1. B. ®ommaeBa u co-
aBT., TOTAJIbHOE yIOaJICHUE CYIIpaceIUIIPHBIX KpaHnoda-
PUHTHOM U3 TIEPEIHETO PACIIMPEHHOTO JTOCTYITa BHITIOI-
HeHo 71 % mauuentos [10].

B nociremH1e HECKOTBKO JIET JOCTIDKEHUS B SHIOCKO-
MMMYECKOM XUPYPruy OCHOBAHMS Yyepera (CBsI3aHHBIC C Ta-
KMMM TEXHUIECKUMHM acIIeKTaMM, KaK ITOSBICHHUE U YCO-
BEpIIICHCTBOBAHNE YHIOCKOIMYECKONW OITHKU BBICOKOM
YETKOCTH), a TAKKe HaydHbIe THHOBAIIMM (TaKHe KaK I10-
HCK 1 000CHOBaHME HOBBIX CITOCOOO0B IUTACTUKY IeheKTa
OCHOBaHMS Yeperia) MO3BOJISTIOT PacIIUpsITh THAITa30H
MTaTOJIOTVH, TOCTYITHOM JIJIST SHIOCKOITMYECKOMN XMPYPIHH.
B Hacrosiiiee BpeMst KpaHNO(papUHTUOMBI y ITAIlUEHTOB
TIeIaTpUIeCKOro MPodIs BCe Jale OIepUpyioT C UC-
roJib3oBaHueM DDJI. DTO MTO3BOJISET IIPU MaKCUMAaTbLHOMN
PE3eKINM OITYXOJIU HOCTUTATh XOPOIINX PE3YJIbTATOB,
BKJTIOUAIOIINX YIYJIIeHUE 3PUTSIbHBIX (DYHKIIUIA W CHU-
KEHHE YaCTOThI peLIMANBUPOBaHUS onyxouu [11].

J.L. Quon 1 coaBT. B cBOEit pab0oTe ONMMCHIBAIOT ITPENMY-
IIECTBO MCITOIb30BaHMSI DD/l B CpaBHEHUM C TPaHCKpa-
HUAJIBHBIM TIOIXOIOM Y IeTei ¢ OMyXOJSIMU OCHOBAaHMUS
yeperna (B OOJIBIITMHCTBE CTyJaeB MOATBEpKIecHA KpaHO(ha-
puHrnoma). B manHoe mccienoBaHue Bolumi 42 pebeHKa
B Bo3pacte oT 4 1o 18 yret (cpemauii Bo3pact 12,5 roma), Ko-
TOPBIM BBITIOJTHEHO 51 onepaTMBHOE BMEIIIATeIbCTBO. Pamm-
KaJIbHOE yaJIeHre JOCTUTHYTO B 63 % Cily4aeB, y S IaLIMEHTOB
B JaJbHEMIIIEM BBISIBJICH PELIMINB OITyXOJIX. 1OTIOTHUTEITb-
HbIE TOPMOHAJIbHBIC HAPYIIICHNUST HAOTIOMAINCH Y 8 TIaIlieH-
TOB, y 3 — HapyIICHNS CO CTOPOHBI YepEITHBIX HEPBOB. B CBO-
eli paboTe aBTOPHI MPOACMOHCTPUPOBAJIA, YTO JAHHBIN
METO B LIEJIOM JOCTAaTOYHO 3(PHEeKTUBEH ST Pa3IMIHBIX
TUTIOB OITyXOJIei OCHOBAHUS Uyepera y nereit [12].
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B ny6mmkamum S. Tonya Stefko u coaBT. onmcaHa ce-
pust HaOMIOAEHU 67 MalMEHTOB ¢ KpaHUo(apuHIMoMa-
MH. Y 52 gemoBek (B ToM yucie y 10 meTeit) mOKyMeHTaIb-
HO TIOATBEPXKIEHO CHMXEHME OCTPOTHI 3pEeHUS MO0
BBITIAZICHNE €T0 T10JIei Ha MOoIIepalliOHHOM YpoBHe. B 1mmo-
caenHelt BeIoopKe (10 manueHToB IeauaTpIIecKoro Impo-
unst) moCTUTHYTHI clienyrolue pe3yasrarhl: B 90 % ciyda-
€B 3pUTeJIbHBIC (PYHKIIMY OCTABAIMCh Ha TIPEXKHEM YPOBHE
OO OTMEYaIoCh yaydllleHne, y 1 ImamueHTa B Iocieorne-
PALIMOHHOM TIEPHOIE Pa3BUIIACH ONITHYECKAst HEMPOIaTHsI,
KOTOpas perpeccupoBaia 3a repuof JedeHus [13].

FE Giovannetti u coaBT. onrcanu cepuio u3 44 HaOIIO-
IEeHWH MalMeHTOB JAETCKOTO BO3pacTa, CPeIr KOTOPBIX
B 12 ciyuasx rmoarBepxkaeHa KpannodapuHruoma. B 7 ciry-
Yasx oIpeneeHo CeISIPHOE PACIIONIOXEHNE OITYyXO0JIr
1 B 5 — cynpaceisipHoe. Y Bcex 12 manmeHTOB MPUIMHOMN
o0OpalIeH!s K Bpady MOCIYXIWIO BhIIaACHNE TTOJIeH 3pe-
Hus. PagukanbHoe ynaneHne KpaHNOMapMHTUOMEBI yaa-
JIOCh BHITIOJTHHUTH B 9 ciIydasix, cyoToTasibHOE — B 3. OTO
CBSI3aHO C MHTUMHBIM TIpHAJICTaHUEM OITyXOJI1 K BHYTpEH-
Helt COHHOI apTepuu (2 ciydas) M Xua3Me 3pUTEeIbHBIX
HepBoB (1 ciaydait). DTUM 3 TMarIMeHTaM B TIOCTICOTepal-
OHHOM TIEPHOIE JOIIOTHUTEIFHO TIPOBEICHO PaTOXUPYpP-
rUIecKoe JeYeHe Ha OCTaTOYHYIO TKaHb OITyXOJIH.

VY 4 manmeHTOB 3TOM cepyy MOCIIe YIaJleHUs KpaHUO-
daprHTIOMBI HAOIIOMATICH OCITIOXKHEHUS: TTOCIeonepa-
LIMOHHAsI Ha30/IMKBoOpes (2 cirydast) M HecaxapHbIil 1uadeT
(2 cirygast). I1o MHEHMIO aBTOPOB, HEOOXOIUMO CTPEMHTh-
€51 K MAKCMMAJIbHO BO3MOKHOM paIrKaJIbHOCTH OIIepaIii
IIJIST CHIDKEHUSI PUCKA MOBTOPHOTO BMEIIATEILCTBA WIIN
HUCKITIOYCHUSI TTOOOYHBIX 3(PDEKTOB IIpY MPOBEACHUN pa-
MTHOXAPYPTUYECKOTO JISYeHsI, HECMOTPSI Ha TO YTO 3aMe-
CTUTEJIbHAsI TOPMOHAIbHAS TepaITHsI XOPOIIO ceOsT 3apeKo-
MEHIOBaJIa 1 TTO3BOJISICT MUHUMU3UPOBATh WM NCKITIOYHNTh
KJIMHWYECKUE TIPOSIBIIEHUS TUTIONUTYUTapu3ma [14].

[IpuBeneHHBIC TaHHBIC JAIOT OCHOBAHME ITOJIAraTh,
yto DB/] IprobpeTaeT MOIyJISIPHOCTD B Pa3IMUYHBIX KT -

HUKaX ¥ €ro TeXHHWKa ITOCTOSTHHO COBEPIICHCTBYETCS.
B cumy MuHMMM3aIiiy BO3IeICTBHS HA MO3TOBYIO TKaHb,
JIy4dIIe BU3yaJU3aluy OIYXOJIN U OKPYXKAIOIINX CTPYK-
Typ, a TAaKKe TTOBBIIICHUS PaTUKaJTbHOCTH OTIepaIly SH-
TOCKOITMYECKOe yIajeHe KpaHNO(hapuHIIOM Y IeTeit Bce
Yale CTAHOBHUTCS METOIOM BHIOOpA MY IUTAHUPOBAHUU
XUPYPTUIECKOTO JiedeHUs. JlanpHelillee HaKOIUICHUE
OITBITA W YKCJIa HAOMIOACHUI TTO3BOJIUT MPOIBUHYTHCS
B IMIOHMMAaHWHM OCOOCHHOCTEH MeTCKON aHATOMHWU U TeX-
HUYECKUX HIOAHCOB IIPU BEITTOTHeHNN DB/I y TTaliieHTOB
MeINaTPUIECKOTO TTPOdUIISL.

ITo pesymbpraTaM Hallero MCCIACTOBAaHUS M OJaHHBIM
JINTEpaTyphl, 9aCTOTA PAa3BUTHSI OCIIOXKHEHUI Y ITAITICHTOB
JIETCKOTO BO3PACTa COIOCTABMMA C TAKOBOU Y B3POCIBIX
6ombHBIX Tpu DDJ1. KpoMe Toro, HallyM pe3ynbraThl ITO-
Ka3aju, 9T0, HECMOTpPSI Ha MEHBIINN 00bEM OCHOBHOM
MMa3yxu y IeTeil, pafuKabHOCTb XUPYPTUH ObIJIa BEICOKOM.
Ha sToM ocHOBaHMYI MOXHO CKa3aTh, YTO B IIEJIOM pa3Me-
PBI TA3yX1 He SIBJISTIOTCST OTpaHUYEHUEM TP BBIOOPE 0~
CTyma y MalieHTOB AETCKOTO BO3pacTa ¢ KpaHHopapruH-
TUOMaMM.

SAK/TIOYEHME

DHIOCKOMUYECKOE FHIOHA3AIBHOE YIaJeHUe KPAHUO-
bapuHIMOM y MaLMEHTOB MeIUaTPUYECKOTro MpoQuiist
MOXET YCIIEIHO IPUMEHSIThCS MPU aHATOMUYECKOM H0-
CTYITHOCTH OMyX0jii. OIHUM U3 KIIIOYEBBIX (DaKTOPOB IIPK
BbIOOpe DD/] sIB/IsIeTCSl BIPAXXEHHOCTh OCHOBHOM MA3yXU,
IIpY 3TOM 00JIee IPeANOYTUTENbHbI CEeJUISIPHBIA U IIpecei-
JISIPHBII TUIIBI €€ cTpoeHust. Ho mockobKy y aeteit, oco-
OeHHO MJIa[IIEr0o BO3pacTa, yalle BCTpeYaeTcss KOHXalb-
HBII THII, XOPOIINM ITOACTIOPhEM B MPUHSITUN PEIICHUS
MOXET ITOC/Iy>KUTb pacyeT 00beMa OCHOBHOIM MMa3yXu.

Ipumenenue DD/ B Xxupypruu KpaHUo(papuHTIOM
y JeTeil Ja0 MOJOXUTEIbHbIE PE3y/IbTaThl, B TOM YKCJIe
BBICOKYIO PaAMKAJIbHOCTb yAaJIeHHS OIYXOJIM U OTCYTCTBUE
PEeLIMIMBOB MPU JaJbHENIIEM HAOTI0AeHUN ALMEHTOB.
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MHTPAOITEPALIMOHHAA XAPAKTEPUCTHUKA
COMATOTPOIITMHOM

P.B. IInernes, B.1O. Yepeoumno, A.C. IIlatunosa, C.A. baiipamoBa

DIhOY BO «Ilepsviii Cankm-I[lemepbypeckuii 2ocydapcmeeniblii MeQuyuHckull ynueepcumem um. axad. M. I1. Ilasrosa»
Munzdpasa Poccuu; Poccus, 197022 Cankm-Ilemep6ype, ya. Jlvéa Toacmoeo, 6—8

KoHTaKThI:

PomaH Bnagumuposuy MnetHes Ramzesman2101 @yandex.ru

BeepeHue. Akpomeranus — pefikoe 3ab0neBaHue, CBA3aHHOE C runepnpoaykLuei MHcynuHonogo6Horo dakTopa pocta 1
BCNIEACTBUE HANMYMA Y NaLMeHTa afieHoMbl runodusa. [ns Takux naLuneHToB NedeHue 1-il AMHUM — XMpYpruyeckoe yaa-
NeHne 06pa3oBaHnsA C Leblo HOpManMU3aLMM rOpMOHANbHOTO CTaTyca. XMpYpruyeckoe neyeHue MoXeT ObiTb Heathdek-
TUBHbLIM MO CNeAYIOLMM MPUYMHAM: ONyX0aW 60NbLWKUX Pa3MepoB (N0 JaHHbBIM MAarHUTHO-PE30HAHCHO ToMorpaduu ro-
JIOBHOTO MO3ra), BbICOKME NOKa3atenn ypoBHA WHCYNMHONOA06HOrO dakTopa pocta 1 Ao onepauuu, MHBA3UM ONYXonu
B KABEPHO3HbIN CUHYC. [TOUCK HOBBIX NPEAUKTOPOB PeLMANBa ONyXO0Nei 0CTAeTCA aKTyanbHoil Npobaemoi.

Llenb uccnepoBanma — o6HapyxeHMe HOBbIX MAPKEPOB arpeccUBHOIO TeYeHUs onyxonei runodusa.

Marepuanbl U MeToabl. PeTpoCneKTUBHBIA aHann3 MeguLMHCKOR AoKyMeHTaLum 90 naLuneHToB ¢ ageHoMOol runodusa,
CeKpeTupyloLLeli COMaTOTPONHbIA FOPMOH, KOTOPLIM BbINOJIHEHO TpaHCCheHOMAaNbHOe JHA0CKONUYECKOe YaaNeHue afe-
HOMbI runodu3a.

Pe3ynbtatbl. VIHTpaonepaLnoHHbIE XapaKTEPUCTUKM ONYXONU, TaKUE KaK LBET COMULHOIO KOMMNOHEHTA, MNOTHOCTb ONy-
XO0NW, CTENEHb BACKYNAPU3ALLMM, CONOCTABNEHbI C 1TABOPATOPHBIMU U UHCTPYMEHTANbHBIMU [AHHBIMK, @ TAKXKE C pe3ynbTa-
TaMu XMPYPruyeckoro NeyeHns yepes rog HabnwAeHuUs.

3akntoueHme. Takue MHTpaonepaLMOHHbIE XapaKTePUCTUKM afeHOMbl Tnodu3a, ceKpeTUpyHoLLeil COMaTOTPOMHbIA FOPMOH,
KaK 6arpoBo-cepblii LIBET CONMAHOIO KOMMOHEHTA, BbICOKAA BACKYNAPU3aLUS, @ TAKXKE NNOTHO-31aCTUYHANA KOHCUCTEHLUS
OMyX0J1, MOTYT PAaCcCMaTPUBaTLCA Kak haKTopbl BBICOKOTO pUCKA B OTHOLEHWUMU NPOAOMIKEHHOMO POCTa ONYXO/U B NEPBble
6 MeC noc/ie XMpYpruyecKoro eYeHns um peunanea 3abonesaHns B Te4eHue roga HabnogeHus.

KnioueBble cnoBa: akpomeranus, TpaHccheHoMAaNLHas XMpYprus, peLnane akpomeranuu

Dna uutuposaHus: MNnetHes P.B., Yepebunno B.10., Watunosa A.C., baitpamosa C.A. IHTpaonepaLMoHHas xapaKkTepuc-
TWKa comatoTponuHoM. Heitpoxupyprus 2023;25(1):36—46. DOI: 10.17650/1683-3295-2023-25-1-36-46

Intraoperative characteristics of somatotropinomas
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Acad. 1. P. Pavlov First St. Petersburg State Medical University; 6—8 Lva Tolstogo St., Saint Petersburg 197022, Russia
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Background. Acromegaly is a rare disease associated with insulin-like growth factor 1 hyperproduction due to the
presence of pituitary adenoma in the patient. The first-line treatment of such patients is surgical removal of the for-
mation in order to normalize hormonal status. The main predictors of the ineffectiveness of surgical treatment and
relapse of the disease are large tumor size, tumor invasion into the cavernous sinus, and high preoperative levels
of growth hormone, as well as Ki-6 % expression. The search for additional risk factors for disease recurrence, which
according to various sources is approximately 30 % after primary surgical treatment, is an urgent task for researchers.
In our work, we studied the intraoperative characteristics of the tumor, size of pituitary adenomas according to preope-
rative magnetic resonance imaging of the brain, degree of invasion of the tumor into the cavernous sinus according
to the Knosp classification and compared them with disease outcomes after a year of follow-up after surgical treatment.
Aim. To identify new markers of aggressive progression of pituitary tumors.

Materials and methods. A retrospective analysis of medical documentation, protocols of operations of 90 patients aged
between 19 and 73 years with the diagnosis of growth hormone-secreting pituitary adenoma was performed. The diagnosis
was confirmed based on clinical picture, laboratory and instrumental examination methods. All patients underwent endo-
scopic transsphenoidal removal of pituitary adenoma by one surgeon in one medical institution between 2017 and 2019.
Results. Intraoperative characteristics of the tumor, such as the color of the solid component, density, degree
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of vascularization were compared with the results of laboratory and instrumental data, as well as the results of surgical

treatment after a year of follow-up.

Conclusion. Such intraoperative characteristics of growth hormone-secreting pituitary adenomas as the purplish-gray
color of the solid component, high vascularization, as well as dense-elastic consistency of the tumor, can be considered
high risk factors for continued tumor growth in the first 6 months after surgical treatment or relapse of the disease

during a year of follow-up.

Keywords: acromegaly, transsphenoidal surgery, recurrence of GH-secreting adenomas

For citation: Pletnev R.V., Cherebillo V.Yu., Shatilova A.S., Bayramova S.A. Intraoperative characteristics of somatotro-
pinomas. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1):36-46. (In Russ.). DOI: 10.17650/1683-3295-

2023-25-1-36-46

BBEJIEHUWE

AKpomeranmsi — penkKoe 3a00jieBaHNe, PacIpocTpa-
HEHHOCTh KOTOPOTO cocTaBisieT oT 2,8 mo 13,7 ciyyas
Ha 100 ThIc. HaceneHwus, a yactota — ot 0,2 1o 1,1 ciyyas
Ha 100 TeIc. HaceneHUs1. B OONBIIMHCTBE cliydaeB OHO
CBSI3aHO C Pa3BUTHEM aleHOMBI TUTIO(N3a, CEKPETUPYIO-
meil comatoTporrHbiii ropmoH (CTT) [1, 2]. CuctemMHBIe
OCJIOXKHEHMSI CO CTOPOHBI CEPICYHO-COCYINCTOM, AbIXa-
TEJIbHOM, KOCTHO-CYCTaBHOM CHCTeM, HApyIICHUs yIJe-
BOIHOTO I MUHEPAJILHOTO 00MEHA, a TAKXKE BEICOKUE PH-
CKM HOBOOOPAa30BaHMI KETYyIOIHO-KUIIIEYHOTO TPaKTa
CIIOCOOCTBYIOT CHMKECHUIO Ka4eCTBa XKM3HU U CIIyXKaT
MIPUYMHON BHICOKOM CMEPTHOCTH Y TAKMX ITAIIMEHTOB |3,
4]. B HacrosiIiee BpeMsI IIPY aKpOMETAINN TTPUMEHSTIOTCS
CJICIYTOIIME METOMBI JICUCHUST: XUPYPITUISCKII 1 MeIKa-
MEHTO3HBII (aHAJIOTaMM COMATOCTaTUHA, aHTaTOHUCTaMU
pEeILeNTOPOB TOPMOHA POCTa, aTOHUCTaAaMM JodaMHUHA),
peke TIpUMEHSIETCS JiydeBas Tepanus (IMCTaHIIMOHHAS
raMmMa-Tepanusi, pagaoxupyprus) [5]. DddekTuBHOCTD
IepeYNCICHHBIX METOAOB JICUCHUSI pa3IMIHa, HO CJIeAyeT
MIPU3HATh, YTO OOJIBIMMHCTBO KIMHULIMCTOB TIPUICPKI-
BaeTCs TOM TOYKM 3pEHUS, YTO METOIOM BEIOOpA CITYKUT
XUPYPTHUYECKOE JICYCHNE ¢ MPUMEHEHNEeM KaK 3HIOCKO-
IMUYECKUX, TaK 1 MUKPOXUPYPTUIECKUX METOIMK yaaje-
HUS oIyxonu. UMerTcsa maHHBbIe, YTO IIPU CPpaBHECHUU
MUKPOXUPYPIUISCKOTO M 3HIOCKOIIMYECKOTO IMOIX0aa
P JICYCHUU aKpoMeTainu 3POeKTUBHOCTh KaxKIOTO
MMPUMEPHO OAMHAKOBas 1 cocTasisteT 68 % [6]. Llens one-
paTUBHOTO JieueHNsT — HopManm3atus ypoBHeit CTT u uH-
cynmuHonogooHoro dakropa pocrta 1 (MPP-1) 3a cuer
TOTAJILHOTO YOAJICHMS OITyXOJIM, a TIPU HEBO3MOXHOCTHU
pamMKaIbHOTO YIAIICHUS — 3a CYET YMEHBIICHMS €€ MacChI
[7—10]. TTammeHTHI, KOTOpPBIE HE CMOTJIM JOCTUTHYTh TOp-
MOHAJIBHOU PEMUCCHUU TIOCIIe XUPYPTrUISCKOTO JCUCHUSI,
HAIPaBJISIIOTCS Ha JISYCHUE C TIOMOIIIBIO JOTIOJTHUTEILHBIX
METOIOB KOHCEPBAaTUBHOM, TyuyeBOM Tepanuu |5, 11].

OCHOBHBIE TIPETUKTOPHI He3(D(HEKTUBHOCTH XUPYPTH-
YeCKOro JICUCHUS W pelnanBa 3a00jeBaHUs — OOJIBIINE
pa3Mepsl OIYXOJIM, ¢ MHBA3Ms B KaBEPHO3HBIM CHHYC
¥ BBICOKME TIPEIOIIepalliOHHBIC YPOBHM TOPMOHA pOCTa,
a takxke akcnpeccust Ki-67, BbisiBiisieMasi IPU BbIMOJIHE-
HUY UMMYHOTUCTOXUMUYECKOTO UCCIICIOBAHMS OTIepalIM-
OHHOTO MaTepuaJa.

HeobxommM oncK TOTIOTHATETBHBIX (DaAKTOPOB PUCKA
peumnarBa 3a00J1eBaHusl, KOTOPBIi, 1O pa3IUuYHbIM UCTOY-
HUKaM, cocTaBjsieT okosio 30 %, B LessiX MpoBeaeHUs
HEOOXOIVMMBIX TUATHOCTHYECKUX MEPOIPUITUN (Opajb-
HBII TIIIOKO30TOJIEpaHTHBIN TecT, ypoBeHb MDP-1 B nu-
HaMHUKe) ¥ IPUMEHEHMS TOTTOTHUTEIbHBIX METOIOB KOH-
CEpPBAaTUBHOTO U PAaTUOXUPYPTUIECKOTO JICUCHUS TTOCTIe
XUPYPruuecKoro yaaneHus omyxou [12—16].

B mpencraBineHHOIT paboTe M3ydananch WHTpaoIepa-
LIMOHHBIC XapaKTePUCTUKU OIYXOJU, pa3Mephl aafeHOM
runodu3a 1o JaHHBIM ITpeIoIePallnOHHON MAaTHUTHO-Pe-
30HaHCHOI ToMorpaduu (MPT) rojioBHOro Mo3ra, CTereHb
WHBA3UM OITyXOJU B KABEPHO3HBIN CMHYC 10 Ki1acCU(u-
kaumu E. Knosp, 3areM B 3aBUCHMOCTH OT TIepeUNCICH-
HBIX XapaKTepUCTUK IPOBOIMJICS aHAIN3 UCXOIO0B 3a00-
JIeBaHUS 4epe3 Tod HAOIIOMeHMS IOCie IIPOBEACHHOTO
XUPYPTAYECKOTO JICUCHMSI.

IHexp paboThl — M3YIUTH MHTPAOIICPALIMOHHBIC Xa-
pakTepuctuk CTI-cekpeTupyommnx afeHoM runou-
3a M OIICHUTH UX BIMSIHUE Ha WCXOI XUPYPTUIECKOTO
JICYCHMUSI.

MATEPHAJIBI 1 METO/IbI

[IpoBeneH peTpOCIIEKTUBHBIN aHAIN3 MEINIIMHCKOM
MOKYMEHTAIlM, ITPOTOKOJBI onepanuii 90 mammeHTOB
B Bo3pacTe ot 19 1o 73 net ¢ auarHozom «CTT-cekpeTn-
pyoias ageHoMma rurodusa». JnarHos moaTrBepxaeH
Ha OCHOBAaHWHU KJIWMHUYECKON KapTUHBI, Ja00PaTOPHBIX
1 MHCTPYMEHTAJIBHBIX METOIOB MccienoBaHmsI. Bo3pacT-
Hasi MenvaHa BbIOOpkM — 53 roma (Qi—Q,; 42—60 neT).
Yuciio KeHIIUH B BbIOOpKe cocTaBuiio 67 (74,4 %), Myx-
yuH — 23 (25,6 %). Bcem naiyeHTaM BBIITIOJHEHO 3HOO-
CKOITMYECKOe TpaHCCHEeHONIATbHOE yIaJIeHUe aacHOMBI
ruro¢u3a OTHUM XUPYPTOM B OMHOM MEIUIIMHCKOM yd-
pexxnenuu 3a repuon ¢ 2017 o 2019 r. ITepBuuHOE X1~
pyprudeckoe jedeHue nosydanu 70 (77,8 %) maLueHTOB.
¥ 20 (22,2 %) 6GoNbHBIX ONepaTUBHOE BMEIIATEIHCTBO
OBLIO TIOBTOPHBIM B CBSI3U C PELIUAUBOM 3a00JICBaHUSI:
Yy HUX Ha (poHe OMOXMMMNIECKOI peMUCCHH Yepe3 rof Ha-
OJIFOIeHYSI TTOSBUJIUCH TTOBTOPHBIE CTOMKIE MOBBIIIICHMS
ypoBHsT1 UDP-1. YncThle cCOMaTOTPOITMHOMBI BEpU(DUIIN-
POBaHBI 110 PE3YJIFTaTaM TUCTOJIOTMIECKOTO 3aKITIOUCHMS
y 75 (83,3 %), cmelianHbie ageHombel — y 15 (16,7 %)
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manreHToB. CyIleCTBYIOT pa3IMIHbIe KiacCU(pUKAITIH aie-
HOM TUIT0(h13a, JaIre BCero OHU BBIIEISIOT MUKPO- (<10 MM)
u MakpoaaeHoMbl (>10 mm). B HMMUAII Heiipoxupypruu
uM. akan. H.H. bypaenko Mun3znpasa Poccun 6ombiimmu
MPUHSTO HA3bIBATh acHOMBI OT 35 10 60 MM, TMTAHTCKU-
Mu — 6osee 60 mMm [16].

B uccnenyemoii BEIOOpKE HE OBLIIO MAllMEHTOB C TH-
FaHTCKUMH pa3MepaMu o0pa3oBaHMs, IIOITOMY BCe
0OBHEBIE TT0 pa3Mepy afeHOMBI TUIIO(U3a pacipeneiie-
HBI Ha 3 rpymmsl. [1o gaHHBIM HelpoBHM3yaaU3alun
MakpoaneHoMa runodmusa (10—35 MM) ompenensaach
y 57 (63,3 %) nauueHTOB, MUKpoaneHoMma (<10 Mm) —
y 17 (18,9 %), 6onbias ameHoMa (>35 MM) —y 16 (17,8 %).
Pesynbrarhl TedeHUST OLICHUBAINUCH Yepe3 Tof Mocie
onepanuu. Penmanp 3abojieBaHMWS YCTaHAaBIMBAJICS
Ha OCHOBAaHWH Pe3yJIbTaTOB HEHMPOBU3yaIU3aIlNI U TT0-
BBILIEHHOTO YpoBHS MMDP-1 oT 1M010BOI ¥ BO3pacTHO
HOPMBI Yepe3 rofl Iocje OIepaTUBHOTO JIedeHUsI. PeMuic-
cust mocturHyta y 58 (64,4 %) 6onbHbIX, Y 32 (35,6 %)
YCTAaHOBJICH pelunuB 3a0oyeBaHus. OcTaToyHas OITy-
X0JIeBasl TKAHb JMAaTHOCTHPOBAaHA MOCJIE OIIePAaTUBHOTO
JIedeHHUs] Ha OCHOBaHMU pe3ynabraToB MPT romoBHOro
MO3Ta B IIPOSKIIMH ONIEPATUBHOTO BMEIIATEIbCTBA B BU-
JIe 0OCTaTOYHOTI'O OITyXOJIeBOTO (pparmMeHTa (MeHee 1 cMm),

HaKaIUIMBAIOLIEr0 KOHTPACTHBIN Ipenapar. Y Bcex ma-
LIMEHTOB C OCTATOYHOM OIYXOJEBOl TKAHbIO UMEJIUCH
MPU3HAKY OMOXUMUYECKON peMUCCUU (HOPMaJIbHbIi
ypoBeHb UDP-1) B TeueHue 6—12 mMec mocjie XUpypru-
YECKOT0 yaajJeHus OMyXOJIn.

IIpomo/KeHHBIA POCT OIYXOJM YyCTaHABIMBAJICS
Ha OCHOBaHUU pe3yabratoB MPT rojoBHOro Mo3ra mocje
OIEPATUBHOIO JIEUYEHMS, a TAKXKE CTOMKOrO IOBBIILIEHUS
ypoBHst UDP-1 B TeueHue repBbIX 6 MEC TTOCIIE ONEPALIHN.
OcTarouHasi o1yxoJjib o6HapyxkeHa y 29 (32,2 %) GOJIbHbIX,
ee orcytcTBue — y 61 (67,8 %), MpomoKeHHBIN POCT Tua-
rHoctupoBaH y 10 (12,5 %) nmaLueHTOB, €ro OTCYyTCTBUE —
vy 70 (87,5 %). Y 6onbmmncTBa (1 = 82, 94,1 %) omyxoib
pacmpocTpaHsiach 3a Impeaesbl Typelkoro ceaua. Cyrpa-
CeJUISIpHBIA pocT oTtMmeyvancs y 47 (49,4 %) naLuMeHTOB,
peTpocesUISIpHOE paclpocTpaHeHue onyxoian — y 8 (9 %),
MHMpace/UISIPHBIA POCT BBISIBIIEH MPAKTUYECKU BO BCEX
cinydasix (83 mauueHrta, 93,3 %), arepoceIsipHOe pacipo-
ctpaHenue omyxonu —y 61 (31,5 %). IToutu BceMm (n =72,
93,5 %) 00JbHBIM BBIIOJHEHO paguKajabHOE yHajeHue
OIyXOJIM 110 JaHHBIM MHTpaoIlepallMOHHON BU3yalu3a-
LMK, OAHAKO TOTAJIbHOE yAaJleHHE ITOATBEPKAEHO TOIBKO
y 61 (67,8 %) maumenra roce BoimoaHeHuss MPT rojos-
Horo mo3ra. HeGonblioii yvactu (n = 5, 5,9 %) 601bHBIX

Tabmuua 1. OnucamenvHas cmamucmuka GUOXUMUHECK 020 cmamyca nayueHmoe do u nocne onepamueHo2o 1e4eHusl

Table 1. Descriptive statistics of the patients’ biochemical status before and after surgical treatment

Menuana,

IToka3zarennb Me

Hoomnepatmonnsiii CTT, Hr/mu 10
Preoperative GH, ng/mL

Hzmenenue noonepauuonHoro CTT

OT I0JIOBO# /BO3PACTHOM HOPMBI, HT/MJI
Change in preoperative GH compared to sex/age
normal value, ng/mL

8,80

CTT B 1-e cyTKu mocJie onepauuu, Hr/Mia
GH on day 1 after surgery, ng/mL

2,50

WN3menenue CTI B 1-e cyTku mocjie onepa-
IIMY OT HOPMAJIbHOTO 3HAYECHUSI, HT/MJI
Change in GH on day 1 after surgery compared
to normal value, ng/mL

2,15

HoomneparmonHbiiit U®P-1, Hr/ma
Preoperative IGF-1, ng/mL

601

Wzmenenue noonepanmonHoro M®OP-1

OT I0JIOBO¥ /BO3PACTHOM HOPMBI, HT/MJI
Change in preoperative IGF-1 compared to sex/age
normal value, ng/mL

359

N ®DP-1 yepes rox mociie onepaiuu, HT /M
IGF-1 one year after surgery, ng/mL

232

Nzmenenne UDP-1 yepes ron mociie onepa-
IIMY OT BO3PACTHOI /TI0OJIOBOM HOPMBI, HT/MJI
Change in IGF-1 compared to sex/age normal
value one year after surgery, ng/mL

338

NurepkBapTunibhblii  Ynciio nanu-

MunnmanbHoe MakcuMaabHOE

pashax, 0,20 CHTOR, 30C, 3Ha4YeHne 3HaYeHne
5-26 67 2 170
3,53-27,76 49 0,01 164,7
1,57-5,01 58 0,03 31,3
0,89—11,12 15 0,04 26,3
450,25—823,75 68 186 1283
228—605 65 0 1096
178,75—-513,00 68 145 1043
212456 29 115 856

Ilpumeuanue. 3deco u 6 maba. 2, 4, 5, 9: CTI'— comamomponnuiii copmor; HOP- 1 — uncyauronodobmuiii paxmop pocma 1.
Note. Here and in Tales 2, 4, 5, 9: GH — growth hormone; IGF-1 — insulin-like growth factor 1.



yIaJIeHHE OIYXOJIM IIPOBEICHO CYOTOTaIbHO, YTO 3a(puK-
CHpPOBAHO B IIPOTOKOJIE ONEPATUBHOTO BMEIIATEJIbCTBA,
OTHAKO 10 TaHHBIM HEWPOBU3YAIM3aIUK CYyOTOTAIbHOE
yaaneHue BoinoHeHo y 29 (32,2 %) nauueHTOB.

[Tpu aHamM3e cTeITeHN MHBAa3MH OITYXOJIA B KABEPHO3-
HBII CUHYC, MO pe3yjabsrataMm noornepauroHHoit MPT ro-
JIOBHOTO MO3Ta C BHYTPUBEHHBIM KOHTPACTHPOBAHUEM,
y 14 (15,6 %) GOJAbHBIX OIYXOJb HE PACIPOCTPAHSIACH
B KaBepHO3HEIN cuHyC (Knosp 0). MHBa3us B KaBepHO3-
HBII CMHYC, He TIepeXOIsIiasi 32 MeINAIbHYI0 KacaTeTbHYIO
JINHUIO CYMPAKJIMHOUIHOTO OTAETa BHYTPEHHEW COHHOM
aprepuu (BCA) n xaBepHo3Horo cermeHTa BCA (Knosp 1),
oTMeueHa y 6oablnHcTBa (1 = 35, 38,9 %). Omnyxob j10-
KaJM30BaIach B IIpeeliax IaTepalbHOM KacaTeIbHOM JI-
HUM CymnpakiamHougHoro otaena BCA u KaBepHO3HOTO
cermenta BCA y 16 (17,8 %) u 24 (26,7 %) mauueHTOB
(Knosp 2 m Knosp 3 cootBeTcTBeHHO). [TomHOE OKpyXKe-
Hue KaBepHo3HOTO cermMmeHTa BCA omyxomnbio (Knosp 4)
BoisiBieHo y 1 (1,1 %) nauueHTa.

BroxuMmmyeckmii cTatyc 00JIBHBIX 10 OIIEPATUBHOTO
JIedeHMs, B 1-e CYyTKHM IIOCJIe HeTO, a TaKXXe depe3 Tof
HaOJIIOIeHMS TIPEACTABIICH B pe3y/IbTaTaX OMUCcaTeIbHOM
CTAaTUCTUKM B KaTeTOPUAJBHBIX M KOJMYECTBEHHBIX IIC-
peMeHHBIX (Tabn. 1 u 2). OnepallmoOHHBI MaTepual
HUCCIe0OBaH Ha HaJIMYME UJIN OTCYTCTBHE BKCIIPECCHUU
Ki-67. UMMYHOTUCTOXUMUYECKMIA aHAIN3 TTPOBOIMIICS
CTPENTaBUANH-OMOTHH-TIEPOKCHUIA3HBIM METOIOM IIO

Tadmuna 2. Onucamenshas cmamucmuka KameeopuaibHblX nepemenHblx

Table 2. Descriptive statistics of categorical variables

Yucao
NalUeHTOB,
IToka3arennb XapakTepucTHKa aoc. (%)
1 2 3
KeHckuit 67 (74,4)
Ion Female
Sex Myxckoit
Male 23 (25,6)
IToBbIllIeHHBIH
Yposens CTT mo omepa- Elevated 49 (73,1)
1107071 .
Preoperative GH level HopmabHerit 18 (26,9)
Normal ’
VYposens CTT B 1-e cyT- HosbneHHbI 15 (25,9)
KM TIOCJIE OTIepaLliK Elevated
GH level on day 1 after HopMarbHEIi
surgery Normal 43 (745 1)
JasnbHei1me u3MeHe- YBenuienme 3(9,4)
Hus ypoBHs CTT ot ero Increase
HMCXOIHOIO 3HAYEHMUS
B 1-e cyTku mocie
onepaunuu CHIXEHUE
Further changes in GH level DEETEEsE 29 (90,6)

compared to baseline
on day 1 after surgery

Russian Journal of Neurosurgery

AIEHOMBI
Adenomas

Pasmep aneHoMbl
Adenoma size

CrerneHb MHBa3UU
OITYXOJIM B KaBEPHO3-
HBI CUHYC

Cavernous sinus invasion
grade

2

CTT-aneHOMBI
GH-adenomas

CMelaHHbIe
Mixed

MukpoaneHoMa
Microadenoma

MakpoaneHoma
Macroadenoma

Bonbias aneHoma
Large adenoma

Knosp 0
Knosp 1
Knosp 2
Knosp 3
Knosp 4

PaCHpOCTpaHeHI/Ie OITyXOJIN

Tumor advancement

SHIOCEIUIAPHOC
endosellar

peTpoCeISIpHOE
retrosellar

AHTECCILIAPHOC
antesellar

cynpacessipHoe
suprasellar

nHppacemwIsIpHOe
infrasellar

ImapaceJlIApHOe
parasellar

XapakTep onepauuu
Surgery type

Her

Present

Ectp
Absent

Her

Present

Ectb
Absent

Her

Present

Ectp
Absent

Her

Present

Ectb
Absent

Her

Present

Ectp
Absent

Her

Present

Ectb
Absent

[lepBuuHas,
SHIOCKOITNYECKUM
TpaHccheHo-
UIABHBIM
crnocobom
Primary, endoscopic
transsphenoidal
technique

IToBTOpHAast
Repeat
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75 (83,3)

15 (16,7)

17 (18,9)

57 (63,3)

16 (17,8)

14 (15,6)
35(38,9)
16 (17,8)
24(26,7)
1(1,1)

82 (91,1)

8(8,9)

81 (91)

8(9)

82(92,1)

7(7,9)

42 (47,2)

47 (52,8)

6(6,7)

83(93,3)

28 31,5)

61 (68.5)

70 (77,8)

20 (22,2)
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OkoHuaHue maoba. 2

End of table 2
1 2 3
CrerneHb paIuKaabHOC- ToranbHOE 72 (93,5)
TU YAAJIEHUS OITyXOJIn Total ?
(110 TaHHBIM MEIULIMH-
CKOI TOKYMEHTAIIIM)
The degree of radicality
of tumor removal CybrotanbHoe 5(6,5)
(per medical Subtotal
documentation)
Vposenb UDP-1 uepes [MoBbImeHHbIH 32 (35,6)
TOJI, TIOCJIE OTIEPATUBHO- Elevated >
TO JIEYEHUST
IGF-1 level one year after HopmanbHbrit
surgery Normal 58 (64,4)
Pemuccus
CoCTOSTHUE Yepes roj Remission 58 (64,4)
I1I0CJIC onn€paluun
Condition one year after P
surgery RoAns 32(35.,6)
ecurrence
OcraToyHasi TKaHb Her 61 (67,8)
OITyXOJIN (MPT Present ’
TOJIOBHOT'O MO3Ta IOCJIie
ornepanym)
Residual tumor tissue (brain Ectp 29 (32,2
Absent ’
MRI after surgery) :
IIponomkeHHBII POCT Her 70 (87,5)
OIyXOJIU B TEUECHUE Present ’
6 Mec mocie ornepaunuu
Continued tumor growth in Ecthb
6 months after surgery Absent 10 (12,5)
[TnotHO-
aJacTUIHAST 60 (66,7)
Dense elastic
KoncucreHius omyxonu e
Tumor texture ; 6 (6,7)
Soft elastic
CryneHucTas
Gelatinous 24.(26,7)
BarpOB_o—cepbm 27 (30,0)
. Purplish-gray
WMHTpaonepaimoHHbII
IBET COJIMAHOIO _ o
KOMITOHEHTA OITyXOJI1 £ eHOBaT? IO 20 (22,2)
N . Whitish-pink
Intraoperative color of solid
tumor component B .
€JIOBATO-CECPbIN
Whitish-gray 43 (47.8)
WnrpaonepanroHHas B HF(I: i?‘ Eaﬂ 53 (58,9)
CTETIEHb BaCKYJIIpHA3a- .
LUA OILyXOJIU
lntraopcmtivc tumor Hwuzkasg
vascularization Low 37 (41’1)

Ilpumenanue. 3deco u 6 maba. 10: MPT — maenumno-pe3onanc-

Has momoepaghusi.
Note. Here and in Table 10: MRI — magnetic resonance imaging.

OOIIETIPUHSITOM cxeMe Ha mapachMHOBBIX cpe3ax. Peakiimio
BBITTOJTHSIJIA ¢ TIOMOIIBIO TecT-cucteMbl OmniTags Uni-
versal Streptavidin/Biotin Immunoperoxidase Detection
System (dbupma Thermo Shandon). 11t ”MMyHOTHCTOXM -
MHYECKOTO OKpaIIMBaHUS UCIIOIb30BaI MOHOKJIOHATb-
Hble MbllIMHBIe aHTHTena (DakoCytomation) x Ki-67
(MIB-1). Dkcnpeccus Ki-67 no pe3ynbraraM UMMYHOIH-
CTOXMMUYECKOI0 UCCaeI0BaHus oOHapyxkeHa y 54 (60 %)
MMalueHTOB, He Habmoaanack — y 36 (40 %).

[Ipu aHamM3e MPOTOKOJIOB OMEPATUBHOTO JICUCHMS
BBIICJICHBI 3 BApMAHTA OITyXOJICH, pa3IMIaroIINXCs TUIOT-
HOCTBIO, KOTOpasl OIICHUBAIACh OTIEPUPYIOLINM XUPYPrOM
Ha OCHOBE CYOBEKTUBHBIX MHTPAOIICPAITMOHHBIX TaHHBIX
Ha 3Tare ynajeHus ormyxonn. [TepBas rpyrma — ¢ MATKO-
2JIACTMYHOI KOHcUcTeHLuel (y 6 mauueHToB, 6,7 %),
BTOpasi — C IUIOTHO-3J1acTUYHOM (y 60, 66,7 %), TpeThs —
co cryaenucroit (y 24, 26,7 %). Hamu npoBeneH c6op
MAHHBIX B OTHOIIICHNH IIBETA OITyXOJIH, KOTOPBIN (DMKCH-
POBAJICSI B METUITMHCKOI TOKYMEHTAIIMH OTICPUPYIOIINM
XUPYPTOM Ha OCHOBAaHWU CyOBEKTUBHOI MHTpAOIIepaII-
OHHOI BU3yalM3allMd. BOJBIIMHCTBO OITyXOJei ObUIH
OenoBaro-cepbiMu (y 43 GonbHbIX, 47,8 %) 1 GarpoBo-
cepbiMi (y 27 60obHBIX, 30 %), pexe BCTpedanuch OmyXo-
Ju 6e10BaTo-po3oBoro 1seTa (y 20 60/1bHbIX, 22,2 %).

CreneHb BacKyISIpU3aIdM OITYXOJH OILIEHWBAlIach
" (puKCHpoBaIach ONePUPYIOLINM XUPYPIOM B IIPOTOKOJIE
OITePaTUBHOTO JICUCHHUSI Ha OCHOBE TOJIy4eHHBIX CYOBhEeK-
TUBHBIX MHTPAOTIEPALIMOHHBIX JAHHBIX HA 3Tare yaaleHUs
omyxojy. Haima rpymima oleHWBaia CTeTlieHb BaCKYJISIpH-
3al1MK OIYXOJIM KaK BbICOKYIO (Y 53 6o/ibHBIX, 58,9 %) mipu
yKa3aHUM Ha ee O0MIbHOe KPOBOCHAOXEHUE, ITPU3HAKU
Ha 3Talle yIaJeHMS OIyXOJIM apTepHabHOTO WA BEHO3-
HOTO KPOBOTEUCHMS, TPEOYIOIIETO ITOCTOSTHHOTO MCITOJIhb-
30BaHME OTCOCA B TIPOCKIINH OTIePaIlMOHHOTO 1ojist. Hus-
Kasl CTeIleHb BacKyJsIpu3aluu onyxoiu (y 37 OONBHBIX,
41,1 %) 3aduKcrpoBaHa B MEAULIMHCKOM JOKYMEHTALIMKI
KaK HM3KO KPOBOCHAaOXaeMasl OITyXoJjieBasi TKaHb C IIPH-
3HAKaMU KallMJUISIPHOTO KPOBOTEUYECHUSI, TPEOYIOIIETo
SMU30INIECKOTO NCIIOIH30BaHUS OTIEPAIIMOHHOTO aCITH -
paTopa Kaxmabie 5—10 c.

CTaTUCTUYECKUIA aHAIN3 TIPOBOIMIICS C MCTIOJIb30Ba-
HreM nporpammsbl StatTech v, 2.8.1 (pa3paborumk «CraTrex»,
Poccust). KonmmuecTBeHHBIE MOKAa3aTeN OLICHUBAINCH
Ha COOTBETCTBHE HOPMAJIBHOMY PacIIpeleICHUIO C TIOMO-
mpio Kpurepust Llamipo—Yunka (Tipy 9mcie ucciemye-
mbIx MeHee 50) mm KomvoropoBa—CMmupHOBa (TIpH YUCIe
nccienyeMbix 6osee 50). KommuecTBeHHBIE TOKa3aTeNH,
UMeoIe HOpMaIbHOE paclipeaeieHre, ONMCHIBAINCH
C TIOMOIIIBIO CPEeIHNX apupMeTHIecKNX BeauduH (M)
M CTaHIAPTHBIX OTKJIOHeHU (SD), rpanui 95 % nosepu-
TenbHOro MHTepBaa (), mpu oTCYyTCTBUY HOPMAJIBHOTO
pacrmpeneseHusT — ¢ IIOMOIIBIO MearaHbl (Me) 1 HIDKHETO
u BepxHero kBapruiei (Q—Q,), KaTeropuaibHble 1aH-
HBIC — C yKa3aHWeM a0COJTIOTHBIX 3HAYCHUIA 1 TIPOLICHTHBIX
moneit. CpaBHeHHE 2 TPYIII IO KOJWMIESCTBEHHOMY ITOKa-
3aTesI0, UMEIoIeMy HopMaJbHOe paclipefeicHue, Ipu



YCJIOBUM paBEHCTBA TUCIICPCUI BHITIOJTHSIIOCH C TIOMOIIBIO
t-xkputepust CteloneHTa. [1pu cpaBHeHNM 3 11 O0JIee TPYIIIT
IT0 KOJIMIECTBEHHOMY TTOKa3aTelTio, UMEIOIIeMy HOPMAJTBHOE
pacmpenencHIe, IPUMEHSTICS OMHO(DaKTOPHBINA TUCITEPCH -
OHHBII aHAJIN3, aITOCTEPUOPHBIC CPABHEHUS IIPOBOIUIINCH
C WCTIONI30BaHNEM KpUTepHus ThIoKM (IIPU YCIIOBHU pa-
BeHCTBa aucniepcuii). CpaBHEHHE 0 KOJIMYECTBEHHOMY
IMoKa3aTeIio, paclipelesicHue KOTOPOro OTIMYAalIoCh
OT HOPMAJILHOTO, BBHITIOJHSIIOCH C TOMOIIBIO U-KpUTepust
Manna—Yutau (2 rpynmbl) u Kputepus Kpackema—Yoir-
Jmca (3 TpyIIIsl 1 6oJee), alloCcTepuOpPHbBIC CPaBHEHUS —
¢ noMol1iklo Kputepusi JlanHa ¢ rmonpaBkoit XonMa—boH-
¢eppoHU, CpaBHEHNE MPOLEHTHBIX NOJEW MPU aHAIU3E
4-TIOJTBHBIX TAOJIUII COMPSIKEHHOCTH — C TTOMOIIBIO XH-
kBagpara [Trpcona (1py 3HAYCHUSIX OXKMIAEMOTO SIBJICHUST
6omee 10), Tournoro kputepust uirepa (Mpu 3HAYCHUSIX
oXumaeMoro siBjieHus MeHee 10), a TIpy aHaIM3e MHOTO-
TTOJILHBIX TaOJIUII COMPSLKEHHOCTH — C TIOMOIIBIO KPUTE-
pust xu-kBaapat [TupcoHa.
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PE3VJIBI'ATHBI

BrmmosnHeH aHamm3 11BETAa OITyXOJIN M CTEIIEHM €€ BacKy-
Jgpu3anyu B 3aBucumocty ot ypoBHst CTT B 1-e cyTku mmo-
CJIe oTnepaTUBHOTO JiedeHusI (Taot. 3). OmpeneTeHbI CyIIecT-
BEHHBIC pa3IMIMs B CPABHUBAEMBIX IPYMIIax (MCIIOIb3yeMbIe
meToansl — Kputepuit Kpackena—Yomnuca, U-kpurepuit
Manna—YutHn). [1py cpaBHATEIIEHOM aHAJIN3¢ MHTPAOTIe-
PaIIOHHOTO IIBETA OITyXOJIM B 3aBUCUMOCTH OT HAJTMIMS
Wu oTcyTcTBUS Kcrpeccun Ki-67 (tabi. 4) mojtydeHsl cTa-
TUCTUYECKH 3HAUMMBIE pa3mmuns (Xu-kKBanpar [1upcoHa).

AHau3 rpymnnbl NalMEeHTOB, Y KOTOPbIX MPOU30IILIO
cHizkeHue ypoBHst CTT 110 cpaBHEHMIO C TOOTTePaLlIMOHHBIM
3HaYeHNWEM, B 3aBUCUMOCTH OT LIBETA OMyX0Jix (Tab1. 5) 1mo-
KazaJl 3HaYMMbIe pa3nuans (xu-kBanpat [Tupcona). Paz-
JIMYMST TIOJTyYeHBI TIPY CPAaBHUTEILHOM aHAIN3e pa3sMep
aZIcHOM B 3aBMCHMOCTH OT IJIOTHOCTHU U IIBETA OIyXOJIU
(Tabm. 6). [110THOCTD OIMYX0JI1 3HAYMMO OT/IMYAIACH TOJIBKO
B IpYyIIIIaX IMAIMEHTOB ¢ MUKpoaaeHoMaMH (<1 cM) 1 0071b-
mmamu (>35 cMm) aneHoMamu (Xu-KBagpaT [TupcoHa).

Ta6anua 3. Anaaus yposus comamomponto2o eopmora (CTI) 6 1-e cymiu nocie onepamugHo2o neuenus 6 3a8UCUMOCMU OM YBema ORYXoau U cmeneHu

ee gackyaapusayuu

Table 3. Analysis of growth hormone (GH) levels on the first day after surgical treatment, depending on the color of the tumor and degree of its vascularization

Hurpaonepa-
IIMOHHDIN MOKa-

3aTeh XapakrepucTHkKa

Menuana, Hr/mi

BarpoBo-cepblit

Purplish-gray 11,71
LiBeT commumHo-
ro KOMIIOHEHTa benosaro-
OITyXOJIN PO30BbIA 1,74
Color of solid Whitish-pink
tumor COH]pOl]Sl]I

benosaro-cepbiit 2.07

Whitish-gray ’
CreneHb Bricokas 291
BacKyJisipu3a- High :
LIMU OITyXOJIU
Tumor Huskas 201
vascularization Low ’

VYposens CTT B 1-€ cyTkn
NOCJIE ONEPATHBHOTO JIeYEeHHUsI, HT/MJI

Yuciio nanuen-
TOB, a0c. (%) Crarucruyeckas 3Ha-

YUMOCTD Pa3JIn4ui p

Q,—Q,, ur/ma
5,46—18,74 11
1,19-3,04 15
1,57-2,79 32 <0,05
1,83-5,93 33
1,46—2,88 25

Tabmmua 4. Anaaus yeema onyxoau 6 3a8UCUMOCIU OM HAAUMUS Uau omcymcmeus sxcnpeccuu Ki-67

Table 4. Analysis of tumor color depending on the presence or absence of Ki-67 expression

HuTtpaonepanuonHblii nBeT
COJIMIHOTO KOMIIOHEHTA OITyXO0JIH

0e3 akcnpeccuu Ki-67

BarpoBo-cepslii 11 (21)

Purplish-gray

benoBaro-po3oBblii

Whitish-pink 12(22)
benosaro-cepriit 31 (57)

Whitish-gray

Yuci0 nanuenTos, aoc. (%)

CrarucTuyecKasi 3HA4UMOCTb PA3JIHUHii p

¢ akcnpeccueii Ki-67

16 (44)
<0,05
8 (23)

12 (33)
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Tadmuua 5. Anaau3s yeema onyxoau 6 3asucumocmu om ypogus comamompontoeo eopmona (CTI) é I-e cymku nocae onepamuerozo ae4eHus

Table 5. Tumor color depending on the dynamics of growth hormone (GH) on the first day after surgical treatment

I/IHTpaOHepal.lI/IOHHbIﬁ IBeT COJIUIHOIO

Yuci0 nanuenTos, aoc. (%)

CrarucTuyeckasi 3HAYMMOCTh

KOMITOHEHTA OIyXO0JI1 pasanyuii p
¢ yBeamyennem CTI'  co cHmkenuem CTT
barpoBo-cepblit
Purplish-gray 3 (10) 4 (14)
benoBaro-po3oBblii
Whitish-pink 0(0) 8(27) <0,05
benoBarto-cepsiit
Whitish-gray 0(0) 17.59)
Tadmuua 6. [[eéem u naomnocmes onyxoau 6 3a8UCUMOCIU OM Pamepa a0eHoM
Table 6. Color and density of the tumor depending on adenoma size
Yuciio nanuentos, ade. (%) Cramucrnye-
CKas 3HaYu-
2L e s C MMKPOAJeHOMOM C MaKpOaJIeHOMOM ¢ 00BN aTeHOMOI p acxl(:ach]:ﬁ
(<10 mm) (10—35 mm) (>35 mm) 4
ITnoTHO-3MacTUYHAS
Dense elastic 953) 36 (63) 15(94)
Koncucrenuus
OITyXOJTH MiTKO-51aCTHHAS 0 (0) 5(9) 1 (6)
. Soft elastic
Tumor COI]SISTCHC)’
CryneHucTas
Gelatinous 8(47) 16(28) 00
N <0,05
MHuTpaonepanuu- BarpoBo-cepbiit 2(12) 14 (25) 11 (69)
OHHBIN 1LIBET Purp]ish—gmy
COJIMAHOTO -
KOMITOHEHTA besosato-po3oBbiit 5(29) 14 (24) 1 (6)
oI Whitish-pink
VX0
Intraoperative .
color of solid tumor BeﬂOB?TO‘CePbIM 10 (59) 29 (51) 4(25)
component Whitish-gray
Tabauna 7. Anaausz cmeneHu acKyAApU3AUUL ONYXOAU 8 3A8UCUMOCHIU OM CIMENeHU UHBA3UU ONYXOAU 8 KAGEPHO3HbIL CUHYC
Table 7. Analysis of the degree of tumor vascularization depending on the cavernous sinus invasion grade
HHTpaonepammon- Pacnpezieienne nanueHToB N0 CTENEHH HHBA3HH OIYXO0JIHM B KABEPHO3HBII CHHYC, a0c. (%) . 5“211;1;1(; .
HAsA CTENEHb BACKY- 3HAYMMOCTD
JIApU3AIMHA ONMYXO0JIH P 23T P
Knosp 0 Knosp 1 Knosp 2 Knosp 3 Knosp 4
ﬁ'i’;ﬁ‘”‘a" 7 (50) 15 (43) 13 (81) 17 (71) 1 (100)
g <0,05
IL{OV\?KM 7 (50) 20 (57) 3(19) 7(29) 0 (0)

[Ipu aHamM3e cTeIeHN MHBAa3UH OITYXOJIM B KABEpHO3-
HBIN CUHYC B 3aBUCMMOCTH OT CTEIIeHU BaCKY/ISIpU3aINN
(Taby. 7, CM. pUCYHOK) IOJTYyYEeHBI 3HAUMMBIC Pa3IMIUs
B HCCIIEAyeMBbIX TpyInax (xu-kBaapar [TupcoHa).

IIpu cpaBHEHNN MHTPAOTIEPAIITMOHHBIX XapaKTepH-
CTHIK OITyXOJIX B 3aBUCUMOCTH OT TOTO, TIOBTOPHO MJIH TIep-
BUYHO OBLIM TTPOOIEPHUPOBAHBI MALIMEHTHI (Tab. 8), 10~
JIy4eHBI CYIIECTBEHHBIC PAa3INIMs B IIBET€ COJHUIHOIO
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KOMITOHEHTA, a TaKKe TNIOTHOCTU 1 CTEIICHU BaCKYJISIPH-
3alIMM OMYyXOJH (Xu-KBaapar [IupcoHa).

Kpowme toro, orHomenue mancoB (OLL) Hu3Koii cTe-
TIeHU BaCKY/ISIpU3aLIMH OITyXOJIH B TPYIITIE TIEPBUYHO OTIC-
PUPOBAHHBIX 0Ka3aJKCh BhIlIe B 20 pa3 1o CpaBHEHUIO
C TpyImoi MoBTOpHO orepupoBaHHBIX, O cTaTucTH-
yecku 3HauuMbl (95 % AU 2,552—158,599). Takke npu
aHaJM3e TUIOTHOCTH, IIBeTa M CTETICHM BaCKYJISIpU3aINU

MHTpaonepaLMoHHas cTeneHb Backynapusaumm /
Intraoperative vascularization
BbICOKasA Unn ymepeHHasn / high or moderate
Hu3Kasa / low

100 —
NS
3 757 500 75
g 70,8
é 81,2
& 50- 100,0
~
x
g
S 25- 500 71
29,2
18,8
- 0
Knosp 0 Knosp 1 Knosp 2 Knosp 3 Knosp 4

CTeneHb NHBa3MM OMYXONW B KaBEPHO3HbIN cuHyc / Cavernous
sinus invasion grade
Ananu3s unmpaonepayuoHHOl cmeneHuy ackyasapu3ayuy Onyxonu 6 3aucu-
MOCmU Om cmenenu ee UH8A3UU 8 KA6epHO3HbLI CUHYC
Analysis of intraoperative tumor vascularization depending on its cavernous
sinus invasion grade
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OITyXOJIV B 3aBUCUMOCTHU OT ypoBHSI MDP-1 n Hammaums
peluanBa 3a00JieBaHUsI Yepe3 roj Iocie OIepaTUBHOIO
JedeHus (Tabi1. 9) 0OHapyXeHbI CTATUCTUYECKU 3HAYMMbIE
pasnmuns (xu-kBaapar [Iupcona).

B rpyniie peuuausa OILl HM3KOI1 cTeeHn BaCKYyJIsi-
pU3aLMKA OKa3aJnch HUXE B 6,646 pasa 1o cpaBHEHMIO
C TAKOBBIMU B TPYIIIE PEMUCCHHU U CTATUCTUYECKU 3HA-
yumbl (O 0,150; 95 % AU 0,051—0,446), a B rpymie
HopMaibHOTO ypoBHst MDP-1 Geiu BeILIE B 6,646 pasa
10 CPAaBHEHMIO C TAKOBBIMM B IPYIIIE MMOBLILIEHHOTO
ypoBHst UDP-1 u Takxke cratrctiyecku 3HaunMsl (95 % A1
2,245—19,679).

Pasznuunst oOHapy:KeHbl P aHAIM3e MHTPAOIepaL-
OHHBIX XapaKTEPUCTUK OITyXOJI1 B 3aBUCMOCTH OT HAJINYKSI
IPOIOJDKEHHOIO POCTA OIYXOJIM B OJIvKaiilime 6 Mec rmocJe
XUPYPrUYECKOro JIeYeHMsI M HAJIMYUST OCTATOYHOM OITyXOJIM
Yyepe3 ToM ITOCIIe OIlepaTUBHOTO JeueHs (Taoi. 10).

OBCY>KIEHME

B onuceiBagMOM UCCIIEIOBAHUY CONIOCTAB/IEHbBI TAKKE
MHTpaoIepallMOHHbIE JaHHbIE, KaK L[BET, CTEIIEHb BACKY-
JISIpU3aLMU U IJIOTHOCTD OITyXOJIU, C pe3y/IbTaTaMU XUPYypP-
TMYECKOro JIeUeHUsI AaLlMeHTOB C aKpOMeTalIKeil.

BarpoBo-cepblii LIBET OMYyXOJM Yallle BCTpedascs
B 00pa30BaHUSIX, DKCIPECCUPYIOIINX MHAEKC IpoJiude-
patuBHoii akTuBHOCTU Ki-67 (n = 16, 44 %) (cM. Tab1. 4),
a TaKXXe y MIOBTOPHO OIEPUPOBAHHBIX OOJBHBIX (1 = 19,
95 %) (cm. Tabm. 8). Kpome TOro, y maiueHToB ¢ 6arpo-
BO-CEPBIM IIBETOM OITYXOJIW ObLI BRICOKMIA ypoBeHb CTT

Tabmuua 8. Anaruz unmpaonepayuoHHbIX XAPAKMEPUCMUK ONYXOAU 8 3A8UCUMOCMU OM NEPEUYHOCMU/NOBMOPHOCIU ONepayuy
Table 8. Analysis of intraoperative characteristics of the tumor depending on the primary/re-operated operation

XapakTepucTHKA OMYyXO0JIH

KoHcucrenumst:

Consistency:
ITnoTHO-3MacTUYHAS
Dense elastic
Msirko-snacTuyHast
Soft elastic
CryneHucrast
Gelatinous

HMHTpaonepallMOHHBIN 1IBET COJTUIHOIO KOMITOHEHTA:
Intraoperative color of solid component:

barpoBo-cepblit

Purplish-gray

benoBaro-po30oBblii

Whitish-pink

BbenoBaro-cepsblit

Whitish-gray

HMHTpaonepaiimoHHas cTeleHb BaCKyJISIpU3aliuy
Intraoperative vascularization

Beicokas

High

Hwuszkas

Low

Yuci0 MPpoonepupoOBAHHBIX NANMEHTOB CrammeTmieckas
¢ onyxoubo, aoe. (%) 3HAYMMOCTb Pa3-
JINYMIA p
TIePBUYHO TIOBTOPHO
41 (59) 19 (95)
6 (8) 0(0)
23 (33) 1(5)
8 (12) 19 (95) <0,05
20 (28) 0(0)
42 (60) 1(5)
34 (49) 19 (95)
36 (51) 1(5)
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Tabmuua 9. Anarusz uHmMpaonepayUoOHHbIX XapaKmepucmuK onyxoau 6 3agucumocmu om ypoets U®P- 1 u naruvus/omcymemeus peuuduea 3a601e6anus

yepes 200 HaAOAOeHUs

Table 9. Analysis of intraoperative characteristics of the tumor depending on the level of IGF- 1 and presence/absence of disease recurrence after one year

of follow-up

YucJio poonepupOBAHHBIX NAIMEHTOB, a0c. (%)

Yposen» UPP-1 B npenenax Pemuccus 3a60- cfﬂfliTcl:(aﬂ
XapaKkTepuCTHKA OMyXOIH 110JIOBOI M BO3PACTHOM HOPMBI JIeBaHUS Y€PE3 TOI spaumMocTh
yepes roa mocjie onepamnuu nmocJie onepanvu pa3 JTYHiA D
Hert Hda Her Hda
Koncucreniusi:
Consistency:
T110THO-3MacTHYHAS 27 (84) 33(57) 33(57)  27(84)
Dense elastic
Msirko-snacTiuyHast 0 6 (10) 6 (10) 0
Soft elastic
CryzeHucras 5(16) 19 (33) 19(33)  5(16)
Gelatinous
WMHTpaonepallmoHHbIN LIBET COIMIHOTO KOMIIOHEHTA:
Intraoperative color of solid component:
BarpoBo-cepriii 22 (69) 5(8) 5(10) 22 (69) <0.05
Purplish-gray 2
BenoBaTo-po3oBbIii 4(12) 16 (28) 1627)  4(12)
Whitish-pink
BeJioBaTo-cepblii 6 (19) 37 (64) 37(64)  6(19)
Whitish-gray
HHTpaOHepaL[I/IOHHaH CTECINICHb BaCKYyJIsIpu3alun
Intraoperative vascularization
Bricokas mim yMepeHHast 27 (85) 26 (45) 26 (45) 27 (85)
High or moderate
Hwuszkas 5(15) 32 (55) 32 (55) 5(15)
Low

B 1-¢ CyTKM IIOCJIe OIIepaTUBHOTO JIeUeHMS (MeamaHa
11,71 ur/min, Qi—Qs 5,46—18,74 ur/mi), a Takxke B 100 %
(n = 3) ciyuaeB Habmomanoch yeenmdeHue yposHs CTT 1o
CpaBHEHMUIO ¢ HoorepanroHHBIM. CHIzkeHne ypoBHs CTT
B OITyXO0JIsIX 0€J10BaToO-Ceporo Lpeta oTMeueHo B 17 (59 %)
caydasix (cM. Tabi. 3 u 5). barpoBo-ceprlii IBET OITyXOJIH
yaiiie ObUI XapakTepeH 1ist 0osblimx ageHoM (n =11, 69 %),
6e10BaTo-po30Bblii (1 = 5, 29 %) u GenoBaTo-cepblii
(n=10, 59 %) uBera yale HaGIIOOAIUCH Y MUKPOAAEHOM
(cMm. Taba. 6). Onyxonu GarpoBo-ceporo 1Beta B 100 %
(n=15) ciydJaeB OBUTH yIaJIeHbI CyOTOTAILHO. barpoBo-cephrit
IIBET OITYyXOJIM B OOJIBIIMHCTBE CIIydaeB OKa3aJiCsl CBSI3aH
¢ BBICOKUM ypoBHEM UDP-1 (n =22, 69 %) u peianBoM
3a00JIeBaHUS Yepe3 ro1 HaOMIONeHUSI TIOCIIe XUPyPrudec-
KOTO JIedeHHs1. Takke 0arpoBO-cephIif IIBET aCCOLIMUPO-
BaJICS C MIPOAOJIKEHHBIM POCTOM OITyXOJIM B IIEPBhIE 6 MeC
riocste onepatmu (n = 8, 80 %) u BeprubUIIMPOBaHHOI OCTa-
TOYHOM OITyX0JIeBOM TKaHbIO (1 =21, 72 %) (cM. Tabi. 9, 10).
IIpu onyxoJisix ¢ GenoBaTo-cepbiM LBeTOM (n = 37, 64 %)
qarre HabJIOIATCh MOJI0KUTEIIbHBIC UCXOIBI XUPYPrudec-
KOTO JICUCHMUSI.

Bonee Boicokuii yposeHb CTT B 1-e cyTKu mociie ore-
paumy HaOJromajics Y TMAIMeHTOB ¢ BBICOKOM CTEITEHBIO

BACKyJIApU3alMu onyxonu (Meauana 2,91 ur/mi, Q —Q,
1,83—5,93 ur/mn) (cm. Taba. 3). Beicokast Backynsipuzanust
OIYXOJIM YacTO HAOJII0JaIach y afleHOM C MHBa3HUel B Ka-
BEPHO3HBIA CUHYC, a TAKXE y IIOBTOPHO OIEPUPOBAHHBIX
6onbHbIX (1 = 19, 95 %) (cM. Taba. 7 1 9, CM. PUCYHOK).
Kpowme toro, OIL Hu3KO# cTereHH BaCKYJISIPU3aLIAA B ITPYII-
1€ IEPBUYHO ONEPUPOBAHHBIX OKA3aauCh Bhiiie B 20 pa3
[0 CPAaBHEHUIO C IPYIIIONA MMOBTOPHO OMNEPUPOBAHHBIX
(95 % AU 2,552—158,599). Ol HU3KOIi CTeneH! BACKYJIsI-
pu3aLUy B IPYIIE pelnInBa ObUIM HIKE B 6,646 pasa
110 CpaBHEHMIO ¢ rpyrnoi pemuccuu (OIL 0,150; 95 % AU
0,051—0,446). Takxe ycranoBwiu, yro OLL Hu3KoOII cTere-
HU BacKy/ISIpU3alMU B IPYIIIE MALUEHTOB C HOPMaJIbHBIM
ypoBHeM MDP-1 yepes roa nocie XUpypruyeckoro jede-
HUSI OKa3aics BbIle B 6,646 pa3a 1o CpaBHEHUIO C TPYIIION
noBblieHHoro yposust UDP-1 (95 % AU 2,245—19,679).
BhIsIB/IEHO, YTO IIOTHO-3JIACTUYHAST KOHCUCTEHLIMS
XapakTepHa st 6obiiux ageHoM (n = 15, 94 %), cryne-
HUCTas — it MUKpoaneHoM (n = 15, 94 %) (cMm. Tab1. 6).
ITpu 5TOM IUIOTHO-3JIACTUYHAS KOHCUCTEHLIMS Yallle Ha-
OJitofanach y MOBTOPHO OnepupoBaHHbIX (1 = 19, 95 %),
TIEPBUYHO OTIEPUPOBAHHBIE MALIMEHTH UMEJIA MSITKO-3J1ac-
TUYHYIO WK CTyAeHUCTYIO (n = 23, 33 %) KOHCUCTEHLIMIO
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Ta6muua 10. Anasu3z unmpaonepayuonHbix XapaKkmepucmuk onyxXoau 8 3a8UCUMOCHU Om NPOOOAINCEHHO20 POCINA ONYXO0AU U HAAUYUS OCIAMOYHOU
mKaHu onyxoau (OanHvle MazHUMHO-Pe30HAHCHOI MOMoepaghuu 20108H020 M032a)

Table 10. Analysis of intraoperative characteristics of the tumor depending on the continued tumor growth and presence of residual tumor tissue (brain

magnetic resonance imaging data)

Yucs10 NaMeHToB ¢ 0CTATOYHON TKAHBIO
OIYXO0JIH Yepe3 roj HadJonenus, aoc. (%)

XapaKkTepuCTHKA OMYyXO0JIH

Her

KoHcucrenuwmst:

Consistency:
ITnoTHO-3MacTUYHAS
Dense elastic
Msirko-smacTuyHast
Soft elastic
CryneHucTas
Gelatinous

35(57)
5(8)
21 (35)

HMHTpaonepalilmoOHHbIN1 LIBET
COJIMIHOTO KOMIIOHEHTA:
Intraoperative color of solid
component:
barpoBo-cepblit
Purplish-gray
benoBato-po30Bblii
Whitish-pink
benoBaro-cepsblit
Whitish-gray

6 (10)
17 (28)
38 (62)

MuTpaonepaimoHHast
CTCIICHb BaCKYyJIsipu3aliun
Intraoperative vascularization

Beicokas

High

Huszkas

Low

28 (46)
33 (54)

25 (86)
1(4)
3(10)

21(72)
3(10)
5(18)

25 (86)
4(14)

Yuci0 NanyeHToB ¢ MPOJX0KEHHBIM POCTOM
OIyXOJIM B TedeHne 6 Mec mocJie JedeHus, aoc. (%)

Ha Her Nla

45 (64) 9(90)
6(9) 0

19 (27) 1 (10)

18 (26)
16 (23)
36 (51)

8 (80)
1(10)
1(10)

40 (57)
30 (43)

8 (80)
2(20)

Ilpumenanue: p >0,05 — npodoaycennniii pocm onyxoau; p <0,05 — ocmamounas onyxoneeas mKaus.

Note: p >0.05 — continued tumor growth; p <0.05 — residual tumor tissue.

onyxonu (n = 6, 8 %). IloBbiieHHbI ypoBeHb MDP-1
(n =127, 84 %) 1 IMarHOCTUPOBAHHbII peLIMANB 3a001e-
BaHUs yepe3 roj mocie onepauuu (n = 27, 84 %) yaie
Ha0J1I01aIUCh Y OOJIBHBIX C IUIOTHO-3JIACTUYHON KOHCH-
CTEHLIMEM OMyXOJIi. Y NalMeHTOB C MHTPAOIePaLIMOHHOM
IJIOTHO-3JIaCTUYHOM KOHCHUCTEHILMeN onmyxonu (n = 35,
57,4 %) B OOJIbILMHCTBE CJIy4aeB Ha KOHTPOJIbHBIX UCCIIE-
JOBaHUSIX OOHapyXuBajach OCTaTOYHAs OIyXOJieBasi
TKaHb (cM. Tabi. 6 u 8—10).

SAK/ITFOYEHME

Takue nHTpaonepalmoHHbIe XapakTepuctuku CTT -
CEKPETUPYIOIINX aleHOM TUIT0(Hn3a, KaK 0arpoBo-CephIid
BET COJIMIHOTO KOMITIOHEHTA, BEICOKAS BACKYIISIPH3aLIHS
¥ TJIOTHO-3JIACTUYHAS KOHCUCTEHIIMS OITyXOJIM, MOTYT
paccMaTpuBaThCA Kak (haKTOPBI BEICOKOTO PHUCKa B OTHO-
LIEHUH MIPOIOJIKEHHOIO pOCTa OIyXOJIU B IepBbie 6 MeC
rnocJje onepaluuy U peuuanBa 3a001eBaHMs Yepe3 rol Ha-
OJIFOIEHUSI TIOCIIC XUPYPIUIECKOTO JICUCHUS.
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MHTPAOITIEPALIMOHHBIN
HEMPO®U3NOJTOTUYECKMN MOHUTOPUHT

[TPU XUPYPTUYECKOM JIEYEHUU TTOACHUYHOTO
CTEHO3A TTO3BOHOYHOTI'O KAHAJIA

A.B. Kpacuisaukos, C.H. Tpudonos, A.B. Cadponos

TBY Pecny6auxu Mapuii O «PecnyGauxarckas kaunuueckas 6oavhuya»; Poccus, Pecnybauka Mapuii On, 424037 Howkap-Ona,
ya. Ocunerko, 0. 33

KoHTaKTHhI:

Anekcanpp Bnagumuposuy KpacunsHukos dr.krasilnikoff@mail.ru

BeepeHue. oACHUYHbI CTEHO3 NO3BOHOYHOTO KaHana — NaToNornyecKoe CyxeHue LieHTPaabHOro N03BOHOYHOTO KaHa-
Na, natepanbHOro KapMaHa UaK MeXno3BOHKOBOIO OTBEPCTUA. HacToTa 0CNOXHEHUI XMPYPrin faHHOro AedekTa cocTas-
naet o7 10 fo 24 %. C uenbio CHUKEHMA YMCNA MHTPAONEPALMOHHBIX M PAHHUX NOCNEONepPaLUOHHbIX OCOXHEHWIA, CO-
MPOBOXAALNXCA Pa3BUTUEM HEBPONOTUYECKOTO feULUTa, NPUMEHAIOTCA Pa3NnyHble METOAMKN MHTPAoNepaLMoHHOro
Henpo13n0N0rNyecKkoro MOHMTOPUHra.

Llenb uccnepoBaHna — nsyyeHme WHGOOPMATUBHOCT MHTPAOMNEPALMOHHOTO HEMPOMU3NONOTNYECKOTO MOHUTOPUHTA
NpU XUPYPruyeckom NeYeHnn jereHepaTUBHOIO NOSCHUYHOMO CTEHO3a NO3BOHOYHOTO KaHana Ha base Helpoxupypruye-
ckoro oTaenenus BY «Pecny6nnkaHckas knuHnyeckas 6onbHuua» (Mowkap-Ona, Pecny6anka Mapwit 3n).

Martepuans! u meToabl. B peTpocneKkTuBHOE UCCNef0BaHIE BKNOUYEHb! 69 LEKOMNPECCUBHO-CTABUNU3NPYIOLWUX Onepa-
TUBHbIX BMELIATENLCTB MO NOBOAY AereHepaTUBHOIO MOACHMYHOTO CTEHO3a MO3BOHOYHOrO KaHana Ha yposHe L3-L5,
BbIMOJHEHHBIX C MPUMEHEHUEM UHTPAONEPaLMOHHOTO HEPOdM3MONOrMYecKoro MOHMTOPKHIA (COHTAHHAsA 3NEKTPOMM-
orpa¢w|ﬂ, TPaHCKpaHuaNbHble MOTOPHbIE BbiI3BaHHbIE NOTEHLNANbl, COMAaTOCEHCOPHbIE BbI3BaHHbIE NOTEHUWANbI, CTUMYNA-
LMOHHas 3neKTpomMuorpadms).

Pe3ynbtarthl. [py npoBeaeHUM MHTpaoNepaLuMoOHHOro HeMpohU3nONOrNYeCKOro MOHUTOPUHTA Y BCEX NaLMEHTOB NOJy-
YeHbl TPAaHCKPaHUaNbHbIE MOTOPHbIE BbI3BaHHbIE MOTEHLMANbI C HUXHUX KOHEUHOCTEN. B GoNblIMHCTBE CyYaeB 3aperu-
CTPMPOBAHbI HOPMaNbHbIE MOKA3aTeN COMATOCEHCOPHbIX BbI3BAHHBIX NOTEHLNaNoB, y 12 (17,4 %) naLuneHToB UCXOAHbIE
COMATOCEHCOPHbIE BbI3BaHHbIE NOTEHLMANbl He MOoJlyYeHbl BCIEACTBIUE COMYTCTBYIOLEN COMAaTMYecKoli natonoruun. Meto-
AOM CTUMYNALMOHHOI 3neKTpoMuorpadum nccnefosaHbl 308 ycTaHOBAEHHbIX TPAHCNEANKYNAPHBIX BUHTOB. MbllleyHble
oTBeThl nosyyeHsbl B xoae 31 (45 %) onepauuu, 370 45 (14,6 %) BUHTOB. ICTMHHO OTpULaTenbHble OTBETHI NOJYyYeHb! NpK
nccnefoBaHnn 29 (64,4 %) BUHTOB, UCTUHHO NONOXUTENbHbIE U JIOXHOMONOXKMUTENbHbIE — NPU CTUMyNALMKM 12 (26,7 %)
1 4 (8,9 %) BUHTOB COOTBETCTBEHHO. B nocneonepayMoHHOM nepuoge y BCex NaLMeHTOB OTCYTCTBOBAJ HEBPONOTUYECKHUiA
p.ed,'mu,m, HEBPONOTNYECKUX NPU3HAKOB MaJibMO3ULUN BUHTOB HE BbIABJIEHO.

3aknioyeHue. lpumeHeHne MyNbTUMOAANBHOTO MHTPAONEPALUOHHOTO HeiPOPU3NONOrMYECKOro MOHUTOPUHTA NPU XU-
PYPryecKom aeyeHnm NoACHNYHOTO CTeHO3a NO3BOHOYHOTO KaHaNna CHMXaeT PUCK NMOCNeonepaLMoHHbIX HEBPONOTNYeCKNX
OCNOXHEHU.

KnioueBble c/10Ba: NOSICHUYHbIN CTEHO3 NO3BOHOYHOTO KaHana, UHTpaonepaLnoHHbIi HelipodU3nN0N0rUYecKuit MOHUTO-
PUHT, CTUMYNALMUOHHAA 3NeKTpoMUorpadus

Ina yutnposanua: KpacunsHukos A.B., Tpudoros C.H., Cachporos A.B. NHTpaonepaLuoHHblii Helpodu3nonoruyeckui
MOHWUTOPUHT NPU XUPYPTUYECKOM SIEYEHUM MOACHUYHOTO CTEHO3a NO3BOHOYHOTO KaHana. Helipoxupyprus 2023;25(1):47-52.
DOI: 10.17650/1683-3295-2023-25-1-47-52

Intraoperative neurophysiological monitoring in surgery of lumbar spinal stenosis

A.V. Krasilnikov, S.N. Trifonov, A.V. Safronov
Republican Clinical Hospital of the Mari El Republic; 33 Osipenko St., Yoshkar-Ola 424037, Mari El Republic, Russia

Contacts:

Aleksandr Vladimirovich Krasilnikov dr.krasilnikoff@mail. ru

Background. Lumbar spinal stenosis is a pathological constriction of the central spinal canal, lateral pocket or interver-
tebral foramen. The complication rate of lumbar spinal stenosis surgery ranges from 10 to 24 %. In order to reduce
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the number of intraoperative and early postoperative complications accompanied by the development of neurological
deficit, various techniques of intraoperative neurophysiological monitoring are used.

Aim. Study of informativity of the use of intraoperative neurophysiological monitoring during surgical treatment
of degenerative lumbar spinal stenosis based on the experience of the neurosurgical department of the Republican
Clinical Hospital (Yoshkar-Ola, Mari EL Republic).

Materials and methods. Thus, 69 decompressive-stabilizing surgical interventions for degenerative lumbar spinal
stenosis at the L3-L5 level, performed with intraoperative neurophysiological monitoring (free-run electromyography,
transcranial motor evoked potentials, somatosensory evoked potentials, triggered electromyography were included
in the retrospective study).

Results. During intraoperative neurophysiological monitoring transcranial motor evoked potentials from the legs was
registered in all cases. Normal somatosensory evoked potentials were recorded in most cases, in 12 cases (17.4 %)
baseline somatosensory evoked potentials were not registered due to preoperative neurological deficits and the presence
of concomitant somatic pathology. 308 inserted pedicular screws were examined using the triggered electromyography.
Muscle responses were registered in 31 (45 %) operations, 45 (14 %) screws. True negatives were registered with 29 (64.4 %),
true positives were registered with 12 (26.7 %), and false positives were registered with 4 (8.9 %) screws. In the post-
operative period no increase in motor and sensory neurological deficits was observed in all patients; no neurological
signs of screw malpositioning were revealed.

Conclusion. The use of multimodal intraoperative neurophysiological monitoring during surgical treatment of lumbar
spinal stenosis reduces the risk of postoperative neurological complications.

Keywords: lumbar spinal stenosis, intraoperative neurophysiological monitoring, triggered electromyography

For citation: Krasilnikov A.V., Trifonov S.N., Safronov A.V. Intraoperative neurophysiological monitoring in surgery
of lumbar spinal stenosis. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1):47-52. (In Russ.). DOI: 10.17650/

1683-3295-2023-25-1-47-52

BBEJIEHUWE

INosicHmuHEI cTeHO03 1To3BoHOYHOTO KaHasa (mCI1K) —
9TO TMATOJOTUYECKOE CYKEHHE IIEHTPATBHOTO TTO3BOHOY-
HOTO KaHaJa, JJaTepaJbHOIO KapMaHa WIJIH MEKITO3BOHKO-
Boro otBepctus [1]. Ilo maHHBIM JIUTEpaTyphl, CTEHO3
mo3BoHouyHoro kaHana (CIIK) ompenensiercss yMeHbIIIe-
HHEM TepenHe3aaHero pasMepa (MeHee 10 MM) 1 TUToIamy
rorepevHoro ceyeHust (MmeHee 100 mm?) [2]. Dra marosno-
TSI TO3BOHOYHMKA, COITPOBOXIAIOMIASICS KITMHNISCKIMU
MpOsIBJICHUSIMU, BCTpedaetrcss y 5 % mopeit no 50 net
ny 10—15 % B Bo3pacte 50—70 neT [3].

B 1803 r. ppaniry3ckuii anatom 1 Bpad AHTyaH [Topran
BIIEPBBIC OMKCAI CYyXKeHIE ITPOCBETa ITO3BOHOYHOTO KaHa-
JIa, BBI3BAaHHOE ITaTOJIOTUICCKUM MCKPHUBJICHUEM I03BO-
HouHmKa [4]. C 1954 1. To/UTaHACKUIT HEUpOXUPYPT XEHK
BepOucT cranm meraabHO M3y4aTh TeMY JIereHepaTUBHOTO
nCITK. On BBen KinaccuUKalnio CTeHO3a, BIIEPBbIE O~
cajJl CMHAPOM HEMpOTeHHOU ITepeMeKaIOMIeCs XPOMOTBI
1 OITyOJIMKOBAJI JaHHEIE O 7 IMALIMEeHTAaX C TOH IMaToJIOTHEH,
Y KOTOPBIX TIPOM3OIIIEN PErpecc HEBPOJIOTHIECKOTOo medu-
LIMTA TIOCJIC BHITIOJTHEHHOTO IEKOMITPECCMBHOTO BMEIIIa-
TenbeTBa [5]. B 1976 . rpyrina aMepuKaHCKHUX OPTOIEI0B
MIPeUIOXIIIA MCIIONIB30BaTh adbbpeBuatypy LSS (lumbar
spinal stenosis), mog KOTOPO#i ClieAyeT MOHUMATh CYKeHE
IIPOCBeTa IMTO3BOHOYHOTO KaHaIa WJIM MEXITO3BOHKOBBIX
OTBEPCTUIA C pa3BUTHEM HEBPOJIOTMYECKOro Aeurinta [6].

OnuH 13 BapHaHTOB XUPYPrUIECKOTO JICICHUS TaH-
HOM TTaTOJIOTUN — AEKOMIIPECCHS TTIO3BOHOYHOTO KaHajia
C ToCNIenyoIel (hMKcalruel MTO3BOHKOB TOP3aIbHBIMUI
WMITIaHTaMU (TpaHCIIeIUKYJIIpHas GUKCAIINS).

Yacrora ocnoxHenuii xupyprum nmCIIK cocraBiser
ot 10 no 24 % [7]. IlpuMeHeHre TpaHCIEAUKYISIPHBIX

CHCTEM COIIPSKEHO C PUCKOM Pa3BUTHS OCIOXKHEHUH (T10-
BpEeXIEeHNE TBEPIOI MO3TOBOM 00OIOUKH, TPABMATU3AIIMST
CIIMHHOMO3TOBBIX KOPEIIKOB, MaJTbITIO3UIIUS YCTaHABIIM -
BaeMBbIX BUHTOB) [8].

C 1Lenrpl0 CHMXEHMS 4YHMclia MHTPAOIepallMOHHBIX
¥ paHHUX ITOCJICOTIEPAIMOHHBIX OCIOXKHEHUI, COITPOBO-
KIOAIOIINXCS Pa3BUTHUEM HEBPOJOTMIECKOTO AeduimTa,
TIpH TEKOMITPECCUBHO-CTAOMIN3NPYIOIINX BMEIIATETbCT-
BaX Ha ITO3BOHOYHHUKE MPUMEHSIOTCS pa3JIMIHBIC METO-
IUKW MHTPAOTIEPAIIMOHHOTO HEWPOMU3NOIOTNIECCKOTO
mouutopuHra (MOHM): cnoHTaHHAsT 3JIeKTpOMUOIpa-
¢ust (DMT'), TpaHCcKpaHUAIBHBEIE MOTOPHBIC BEI3BAHHBIC
notennuansl (TkMBIT), comaToceHCOpHBIC BEI3BAHHBIC
norerHumansl (CCBII), crumynsaimonHas DMI (¢cOMI).
CnonrtanHasg OMI u TkMBII — s dekTuBHBIE METOIBI
MOHUTOPHHTA HEBPOJIOTUISCKUX (DYHKIIMIA, Y HUX 00JIb-
mrasi IPOTHOCTUYECKAsI 3HAYMMOCTh MPU ITEKOMIIPECCUU
MMO3BOHOYHOTO KaHaJIa Ha TTOSICHUYHOM ypoBHe [9]. s
KOHTPOJISI COXPAaHHOCTH (DYHKIINU 3aTHUX CTOJIOOB CITH-
Horo Mo3ra peructpupyior CCBII mpu orepanmsix Ha 1mo-
3BoHOYHMKE [10]. CtumyssiimoHHass DMI urpaet BaxkHYIO
POJIb TSI BBISIBJICHYSI MAJTIBITO3UIINY BUHTOB U TIPEIOTBPa-
IIEHMS] BOSHNKHOBEHHST BO3MOXKHOTO TTOCIICONIepaIlliOHHO-
ro HeBpoJiornyeckoro geduuuta [11]. [ToporoBoe 3Haue-
HHe CHTBI ToKa 10—12 MA MOXeT CUATaThCSI ONTUMAIBHBIM
IUIST KOHTPOJISI YCTAaHOBKM TPaHCIIEAUKYJISIPHBIX BUHTOB
B IMMOSICHUYHOM OT/IeJIe TO3BOHOYHUKA [12].

[Tpu xupypruaecKmux BMeIaTeJIbcTBaX Ha ITO3BOHOY-
HHUKE YYBCTBUTEJIBHOCTH OTHCIBLHBIX MOIAJIBHOCTEHU
MOHM cocrasisier ot 13 10 81 %, B TO BpeMst KaK 4yB-
CTBUTEJILHOCTHh MynbTUMonaibHoro MOHM nmocturaer

93 % [13].



Iexb padoThl — u3ydeHne nHbopMaTuBHOCTH MOHM
IIPY XUPYPIrUIECKOM JiedeHUH naereHepatrBHoro mCITK
Ha OCHOBaHUM OIbITa HEUPOXMPYPTUIECKOTO OTICICHMS
I'BY Pecrnryonmku Mapwmii D «PecryoimkaHcKast KITAHU-
yeckas 601bpHMIA» (T Momkap-Ona).

MATEPHAJIBI 1 METO/IbI

B Heitpoxupypruueckom otaeneHuu I'bY Pecyonmkm
Mapwit D1 «PecnyonmkaHcKast KIIMHAYECKast 00IbHUIIA»
(r. Momkap-Omna) ¢ 2019 o 2021 T 5 Hef{pOXUPYpProB BbI-
TTOJTHIJTA TEKOMITPECCUBHO-CTAOMIIM3UPYIOIINE XUPYPIH-
YyeCcKMe BMEIIAaTe/IbcTBa 69 nalueHTaM ¢ AereHepaTUBHBIM
nCIIK Ha ypoBHe L3—L5. Y maneHToB oTMedacs 6oJie-
BOM CUHIPOM CIJION 3—7 0GaJlJIOB IO BU3yaIbHO-aHAJIOTO-
Boii mkaje 6o (BAILI), a Takske cCMHAPOM TIepeMeKaro-
mEeNcsd HEWPOTeHHOW XPOMOTBI, YYBCTBO OHEMEHMS
B cTOmax Ipu xoapoe. B Bo3pacte mo 50 et mpoomnepupo-
BaHbI 8 maneHToB, oT 50 10 70 ner — 46, crapiue 70 ner —
15. B uccnenoBaHue BKIIOYEHBI 34 My>KUYMHBI 1 35 KEHIIWH.
ITo maHHBIM MarHUTHO-PE30HAHCHOT TOMOTpadrM JIOKa-
ym3anus CITK Ha ypoHe L3—14 BEIsIBIIeHA y 13 OONTBHBIX,
L4—-L5—y40, L3—L5—y 16.

Bce omepatuBHBIC BMEIIATEIBCTBA IIPOBOIUIINCH C MIC-
monb3oBanreM cucteMbl Siemens ARCADIS Orbic (Sie-
mens, [epMaHMsT) [T MTHTpaoIeparliOHHON (DITIOOPOCKOITIN
u 32-kaHaibHO# cructembl «Hetipo-MOM» (OO0 «Heiipo-
codt», Poccmst) mg MOHM.

AHeCTe3M0JIOTHYECKOe 00eCIIeYCHIE XUPYPTUIECKOTO
JIeYeHUSI JaHHOM MaTOJIOTMY MO3BOHOYHMKA ITPOBOINUIIOCH
C VICTIOJTIB30BaHMEM MHTAJIAIIMOHHOM aHecTe3nn. Bo Bpemst
MHTYyOaLuu BBoAmIoch 0,6 MIr/Kr poKypoHUsl Opomuaa.
OCHOBHOIT HapK0o3 — aecuopad 6 % 00. Ipu MOTOKE
kuciopona 0,8 1/mMuH. Kaxaeie 20 MIH BBOIUIICS OITHO-
WIHBIN CUHTeTHMYECKMI aHambpreTuk dentanmi (0,1 MKT
IpoOHO). B TeueHne ormepaTMBHOTO BMeIIaTeIbCTBA MO -
Iep>KUBAJICS TTOKa3aTejlb MUHUMAIbLHOM abBEOJIIPHOMN
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KoHIeHTpaunu (aHrI. Minimum alveolar concentration,
MAC) B ipenenax 0,7—0,8.

IIpn xupyprudyeckom JICUeHUHM ACTeHEPAaTUBHOTO
CITK mpuMeHSINCH CAeIyIoIe MEeTOTUKNA MYJIBETHUMO-
naasHoro MOHM (cwm. Tabnuiry).

1. Cnoumannas DMT — HetipepbIBHAs 3aIUCh OMO-
BJICKTPUIECKON aKTUBHOCTU MBIIIIII. DTa METOIMKA IAeT
BO3MOXXHOCTB OLICHUTH HAJTMINE MEXaHMIECKOTO pa3apa-
XKEHUS W IIPEAYIPEeIUTh BO3MOXHYIO XUPYPIUUIECKYIO
TpaBMaTU3AIIUIO HEPBHBIX CTPYKTYD.

2. TpanckpanuanvHbie MOMOPHbBLIE BbI36AHHbIE NOMEHUU -
anbl — JUTSI OLICHKH JBUTATEIbHOM (DPYHKIIMY HIDKHUX KO-
HEYHOCTEH IIyTEM SJIEKTPUIECKON CTUMYJISILIMIA MOTOPHOM
KOPBI TOJTOBHOTO MO3Ta W TOJIyIeHUSI MOTOPHBIX OTBETOB
¢ mui. Ctumynupytomue siaekTponsl ipu TkMBIT ycra-
HaBJIMBaMCh B Toukax C3—C4 110 MeXXIyHapOIHOM chCcTEME
pasMereHns 35eKTpoaoB «10—20 %», peKoMeHIOBaHHOM
MexxmyHapogHoU denepaueii 31eKTpodHIIedazorpabun
1 KIIMHAYECKO Heitpodusnoaornu. Perucrpaiiys Bemach
MBI HIKHUX KOHEYHOCTEH, COTJIACHO YPOBHIO OIlepa-
THBHOTO BMEIIIATEILCTBA: MBIIIIIA, OTBOISIIAS OOIBIION
TTayiel] CTOIBl — Ha ypoBHe L5—S1, mepemxHsiss Oombie-
O6epuoBas mbimma — L4—L5, natepanbHas TOJIOBKA 4ye-
TBIpEXTIaBo MBIIIILI O0eapa — L2—L4. Ctumyngauus
MIPOBOAMJIACH ITAYKaMH U3 5 CTUMYJIOB IIPU CHUJIE TOKa
200—300 MA gmutenbHOCTHIO 100 MKC, MEXXCTUMYJIHHBIN
MHTEepBaJl — 2 MC.

3. ComamoceHcopHble 8bI36AHHbIE NOMEHUUANbl — TUTS
KOHTPOJISI IyBCTBUTEIBbHOMN (DYHKIIMY HIDKHUX KOHEUYHO-
creii. [Tpn CCBII BBITIOMHSITACH CTUMYJISLINST O0IbIIEOEep-
LIOBBIX HEPBOB (nervus tibialis) ¢ perucTpamnueil B TOUKax
Cz — Fz mo MexXXnyHapomHOI cCcTeMe pa3MeIIeHMST JIeK-
tpoaoB «10—20 %». [TapaMeTpbl CTUMYISILIMK: CHJIA TOKA
20—30 MA, gacrota 4,12 Ii1, mmrtensHocTh 200 MKC.

4. CmumyaayuorHas snekmpomuoepagus IpoOBOANIACH
C TIOMOIIIBI0 MOHOTIOJIIPHOTO CTUMYJISITOpa THTIa «ball-tip»

Ilapamempor pecucmpayuu ModarbHOCMeN UHMPAONEPAYUOHHO20 HEUPOPUUON0ZUHECKO20 MOHUMOPUH2A NPU XUPYPSUHECKOM AeHEHUU ROSCHUMHO20 CHe-

HO3a N0360HOYHO20 KaHaaa

Parameters of registration of intraoperative neurophysiological monitoring modalities during surgical treatment of lumbar spinal stenosis

ITonoxkenune perucTpupy- ITonoxenue cTumMym- Cuna

Meron Yacrora, Iix JITMTEIbHOCTD

NOHM IOUIMX 3JIEKTPOIOB PYIOLIMX 3JIEKTPOJO0B CTHUMYJIa, MA CTHMYISITHH, MKC
TxMBIIT MBIIIIEI KOHEYHOCTEM
TcMEP Extremities muscles C3-C4 200300 - 100
CCBIT Touku Cz—Fz TR
SSEP T i N. tibialis 20-30 4,12 200
cOMT MBIIIIEI KOHEYHOCTEH Ha BunTax
tEMG Extremities muscles On the screws 0-20 2 200

Ilpumeuanue. HOHM — unmpaonepayuonnbiii Heilpoghuzuonoeuneckuii monumopure; Tk MBI — mpanckpanuanvhvie MOMOpHble
eviz36anHble nomenyuanvl; CCBII — comamocencopHuie evi36annble nomeHyuanvt; cOMI — cmumyasyuonnas anekmpomuoepagus;
N. Tibialis (Nervus tibialis) — 6oabuiebepyosbiii Hepa.

Note. IONM — intraoperative neurophysiological monitoring Tc MEP — transcranial motor evoked potentials; SSEP — somatosensory evoked potentials;

tEMG — triggered electromyography; N. Tibialis (Nervus tibialis) — tibial nerve.
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Cmumynayuonnas snekmpomuocpagus. Ipamas cmumyaayus eunma 6 L5-noseonke cnpasa. M-omeem moluiybl, omeoosaujeil 6016uloli naney, cmonsl
(musculus abductor hallucis), nepeodneii 6oavuiebepyosoit mviuysl (musculus tibialis anterior) cnpasa npu cune cmumyaa 6 mA

Triggered electromyography. Stimulation of the screw in the L5 on the right side. Muscle responses (M-response) from musculus abductor hallucis and musculus

tibialis anterior under 6 mA current stimulation

¢ Imrapoo0Opa3HbIM HAKOHEYHUKOM TIPY IOCTEIICHHOM YBE-
JIMIeHUN CUJIbl ToKa oT 0 mo 20 MA, wacrtoToii 2 Ii1, mm-
TenbHOCTBIO cTuMyna 200 mkc. TIpu ¢cOMI ycraHoBka
BUHTA CUMTAIACh KOPPEKTHON IPU OTCYTCTBUU MEBIIICY-
Horo oTBeTa (M-0TBeTa) WK €ro perucTpaluu npu 00Jb-
0¥ cuje ctuMyna. KputruaecKuM moporoBeIM 3HAYCHU -
eM TIPUHAT CTUMYJI citoit 10 MA (CM. pHCYHOK).

PE3VJIBI'ATHI

MynsrumonanbHbi MOHM mipoBomwiics Ha Bcex 9Ta-
Max OMepaTUBHOIO JICYEHUS: A0 U MTOCJE pa3pesa, BO Bpe-
MsI YCTAaHOBKM BMHTOB, Ha 3Talle JeKOMIIPECCHH IT03BO-
HOYHOTO KaHasa.

ITpu mposeaennt MOHM nonyuyens TkMBIT ¢ HiK-
HUX KOHEYHOCTEH Y BCeX MAllMeHTOB, YTO OOYCIOBICHO,
BEPOSITHO, YACTUIHBIM TTOBPEXKICHIEM HEPBHBIX CTPYKTYP
1 MHHEpBaIle NCCIeayeMbIX MBI HECKOJIBKIUMHU KO-
perkaMu. 3HAYMMOTO OTKJIOHSHMST TTOKa3aTesieid aMILIH-
TYIBI ¥ JATCHTHOCTU Ha TIPOTSLKEHUHY OTIEPAaTUBHOTO BMeE-
IIaTeILCTBA HE OTMEYCHO.

B OonpmmMHCTBE cllydaeB 3apeTMCTPUPOBAHBI HOP-
MajbHble rmokasarenau CCBIL. YV 12 (17,4 %) nauueHToB
ncxogHeie CCBIT He momydeHbI BBUAY HOOIIEPALIIOHHOTO
HEBPOJIOTMIECKOTO AeDUIINTA M COITyTCTBYIOIIEH COMAaTH -
YeCKOM IaTOJIOTUH (CaxapHBIi muader).

[Ipu mpoBemeHNN BCeX OIePAaTUBHBIX BMEIIIATEILCTB
3HauuMbIX M3MeHeHuit B TkMBIT n CCBII He 3adpukcu-
poBaHO. Heob6XonMMOCTb MX MPUMEHEHUS OOBSICHSIETCS
TEM, 9TO CPeIH OCIOXHEHUI ITPK JTAHHOM BUIE XUPYPTUU
BCTPEYAIOTCS ITOBPEXICHNE CITMTHHOMO3TOBBIX KOPEIITKOB,
MUEJNT, HapylIeHWe CIMHAIBHOTO KPOBOOOpAIICHMS,

a nanabsle momasbHOoCcT MOHM 1M03BOJISIOT BBISIBUTH
WX MHTPAOIIePalIMOHHO.

B mocneomnepalilnoHHOM Tieproe V BCeX IMAIIMEHTOB
OTMEYaJIOCh YMEHbIIIEHUE 00sieBoro cuHapoma Ha 20—70 %
o BAIII, HeBpoIOTMIecKmii Ae(UITUT OTCYTCTBOBAJ.

Metonom ¢cOMI uccrnenmoBanbl 308 ycTaHOBIIEHHBIX
TPaHCIETUKYJISIPHBIX BUHTOB. M -OTBETHI ITOJTyYeHEI B XO-
ne 31 (45 %) onepanuu, 310 45 (14 %) BUHTOB.

HctrHHO oTpUIIaTeIbHEIE pe3yIbTaThl (Topor M-oT-
BeTa BEIIIIEC KPUTHYECKOTO, TIPU3HAKOB ITOBPEKICHUS Me-
IUAJTbHOM CTeHKN HOXKHU ITO3BOHKA HA OCHOBAHMM HCii-
CTBMII XHpypra M MHTPAOIIepAlInOHHON (DIIFOOPOCKOITNHI
HET) MOJIy4eHbl npu ucciegoBanuu 29 (64,4 %) BUHTOB.
I1pu cune Toka 6omee 15 MA M-0TBeThI 3apeTUCTPUPOBA-
HBI IPU CTUMYJSIUKM 7 BUHTOB, ipy 10—15 MA — 22 BUH-
TOB. B mmocieomnepamoHHOM Tieproie 00JIeBOi KOPEIIKO-
BBII CHHIPOM HE HaOJIOmacs.

IIpu cune Toka meHee 10 MA M-OTBETHI TTOJTyYEHBI
npu ctumyssinun 16 (35,6 %) BuHTOB. B coBOKYIHOCTH
C TaHHBIMU MHTPAOMEePAIIMOHHOTO peHTTeHOTpapuIecKo-
TO KOHTPOJISI U 3Talla IeKOMIIPECCUH TT03BOHOYHOTO Ka-
Hama 3T pe3yiasratel MOHM paciieHeHBI KaK UCTMHHO
MOJIOXKUTEIbHBIE (TTOpor M-0TBeTa HIUXKE KPUTHIECKOTO
B COUYCTAHUM C IIPWU3HAKAMHM HapYIICHUS IeJIOCTHOCTHU
MeINaIbHONM CTEeHKM HOXKM TTO3BOHKA W MaJIbITO3UIINU
BUHTA B CIMHHOMO3TOBOI KaHas). Bce BUHTHI ObLIU Te-
PEYCTAHOBJICHBI, TOCJIE YEeTO MOJYyYCHBI CICHYIOIINe
pe3yibraThl: Ipu ctumystiuu 5 (11,1 %) BUHTOB — HET
M-otBeta no 20 MA; 7 (15,6 %) BuHTOB — M-OTBET
mipu 10—15 MA; 4 (8,9 %) BuHTa OcTaBieHbI ¢ M-OTBETOM
npu cTuMyJsIun MeHee 10 MA (JI0XXKHOTIOIOXUTETbHBIC



pe3yJIBTaThl — ITOPOT M-0TBeTa HIKE KPUTUIECKOTO, OT-
CYTCTBHE TIPU3HAKOB MTOBPEXICHNS MEANATbHON CTCHKHU
HOXKM TI03BOHKA). B mocieonepalilnoHHOM mepuoe
HEBPOJOTUYECKUX HAPYIICHUH (paguKyISIpHOTO 00JIeBO-
ro CMHAPOMA, OTBUTATEIBHBIX U YYBCTBUTEJBHBIX pac-
CTPOYICTB), BEI3BAHHBIX MAJIBITO3UIINEI BUHTOB, HE BEISIB-
JICHO.

OBCYXIEHHUE

[MoBpexaeHre MeTATbHOM CTEeHKH HOXXKH TIO3BOHKA
¥ MaJIBITIO3UIIVSI BUHTOB B CITMHHOMO3TOBOM KaHaJI — CePhb-
€3HbIE OCIIOKHEHUS IEKOMITPECCUBHO-CTAaOIT3UPYIOIITNX
oIrepalinii, KOTOpbIe MOTYT IIPUBECTH K HEBPOJIIOTMUECKIM
¥ COCYIHUCTHIM HapyIICHUSIM M HECTAOMIbHOCTH METaJLIO-
KOHCTpyKIuH [14].

ITo maHHBIM HEKOTOPHIX ABTOPOB, YaCTOTA MAJIBITO3M -
LINY BUHTOB IIPY YCTAaHOBKE ITOT KOHTPOJIEM MHTpaoIepa-
LIMOHHOM (iroopockonuu cocrasiseT 20,3 % [15].

A.K. Kaliya-Perumal u coaBT. B cBoeli paborte 1mpo-
aHAJIM3UPOBAJIM PE3YJIBTAaThl YCTAHOBKHM 3112 BUHTOB IIpHU
XUPYprAYecKoM JieueHnu 518 mauneHToB Ha ypoBHe L1—
S1. B rpymnne u3 296 601bHbIX (1856 BUHTOB) IPUMEHSLIACH
cOMI, npu 3TOM MOBTOpPHAas omepamnus IMTOHAago0MIach
tosbko 1 (0,34 %) nauuenty. B rpyme u3 222 GOJIbHBIX
(1256 BuHTOB) I1pU ycTaHOBKe BUHTOB IOHM He rpoBo-
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JUJICS, B 3TOM ciydae 6 (2,7 %) malueHTaM BBIIIOJTHEHO
PEeBU3MOHHOE BMeIIaTebCTBO [11].

Takum obpaszom, npuMeHeHne cOMI nenaet ycTaHOB-
Ky BUHTOB 00Jiee TOYHOI 1 Oe3omacHoit [14]. 3 ombiTa
HEeNpOXUPYPrUdecKoro otaeacHus PecryommKaHCcKoM K-
HUYECKON OOJIBHUILIBI PIOMKap—OﬂbI: B nepuox ¢ 2019
mo 2021 r. u3 308 BuHTOB mepeycTaHoBieHo 16 (5,2 %),
YTO B IIEJIOM OTJIMIACTCS OT JINTePATyPHBIX JTAHHBIX U T10-
Ka3bIBaeT HEOOXOMMMOCTD JAIBHEHIIIETO NCCIICIOBAHMS
poit MOHM nipu xupyprideckoM JIeYeHUU JereHepaTuB-
Horo nCIIK.

SAK/TFOYEHME

IMpumenenne mynsTumonaatbHoro MOHM mipu xupyp-
ruaeckoM JiedeHnn MCITK cHimkaeT puck mocieonepanm-
OHHBIX HEBPOJOTUYECKUX OCIOXHEeHMIi. Perucrpaums
TxMBIT nu CCBII no3BonsieT MpoOBOAUTH HETIPEPHIBHYIO
OLIECHKY MOTOPHOM M CEHCOPHOM (DYHKLMI HUXKXKHMUX KO-
HEYHOCTEW U MpenyrnpeauTb BO3MOXHbIE OCIOXHEHUS.
VYMEHBIUINTD BEPOSITHOCTb MaJbIO3ULIMU YCTaHABIMBAE-
MBIX BUHTOB JIa€T BO3MOXHOCTb IpUMeHeHNsT COMI.

Takoli moaxon HampaBJieH Ha MPeayNpeXaeHUe pa3BU-
TUS ABUTATEJILHOTO Y YyBCTBUTEIHHOTO Ie(DUIINTA, NCKITIO-
YeHME HEKOPPEKTHOM YCTAHOBKY BUHTOB U, KaK CJICACTBUE,
YMEHbIIEHUE BEPOSITHOCTU PEBU3UOHHBIX OIepaLvid.
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BeepeHune. KpaH1oTOMMA B CO3HAHUM — BO3MOXHBbI MHCTPYMEHT ONTUMU3aLMN CTENEHN PE3EKLUM ONYXONW NpU CoXpa-
HEHWUM KayecTBa XU3HW. TPaAULIMOHHO OCHOBHO aKLLeHT BO BPEMA AaHHbIX ONepaLnii enaeTcs Ha KOPKOBbIX 30HaX peyu.
B 10 e Bpems oTMevaeTca fetuLnT nccnefoBaHNn O KAPTUPOBAHWUM AAMHHBIX aCCOLMATUBHBIX TPAKTOB BO BPeMs yaane-
HWA MXUOM AOMUHAHTHOTO NO peyu NonyLWwapus.

Llenb pa6oTbl — aHanu3 AaHHbIX UHTPAONEPALMOHHOTO KAPTUPOBAHMUSA U NOCIEONePaLMOHHOTO COCTOSHUA peyeBoi dyHK-
LMW y NALWEHTOB C MMOMAaMU BUCOYHONM [OMM NeBoro nonywapus (B TOM YUCAE C BOBNEYEHMEM apKyaTHOrO nyyka),
ONepuMpoBaHHbIX N0 METOANKE KPAaHUOTOMUM B CO3HAHUM.

Marepuanbl u MeToAbI. [TMOMbI BUCOYHON JONW NEBOTO NOMyWapus yaaneHsl y 27 60abHbIX B Bo3pacTte OT 14 o 67 net
(mepmaHa Bo3pacta 43 roga). Y 10 60/1bHbIX OMYyX0/b IOKANU30Banach B CpeHUX OTAENAX BUCOYHOI fonu (Ha YpOBHe
CpefHeil U BEpXHEi BUCOYHbIX U3BUAMH), Y 9 NALMEHTOB — B 33AHUX OTAENAX BUCOYHOI J0JW U BLIXOAMNA B CynpamMapri-
HaNbHYIO 30HY, y 8 pacnpoCTpaHANach YaCTUYHO C BUCOYHOM [,ONN HA OCTPOBKOBY!IO. [NTMOMBI BLICOKOM CTeNeHu 310Kaye-
CTBEHHOCTM BbIiBAEHbI Y 21 NauueHTa, y 6 0TMEYanucb onyxonn HU3KON CTENEHW 3710KaYeCcTBEHHOCTU. XUpypruyeckoe
BMELLATENbCTBO OCYLECTBAANOCH C MHTPAONEPaLMOHHBIM «NPObYKAEHMEM». BceM naumneHTam npoBefeHa KOPTUKaNbHas
3N1eKTPOU3NONOTUYECKaA CTUMYNALUA C LEenblo KOHTPOJA NOKann3aLmun KOPKOBBIX peyeBbiX 30H, B 21 HabnoaeHum
BbINOJIHEHA CYOKOPTUKANbHAA CTUMYNALMA ANA BbIABNEHWUA TEPMUHANEN apKyaTHOro ny4Kka. PeyeBble HapyleHns 4o 1 nocne
onepauuu (Ha 4—6-i jeHb) OLLeHMBANUCh Heliponcuxonorom no metoauke A.P. Jlypuu, MHTpaonepaLuuoHHO JONONHUTENb-
HO UCMONb30BaNCA aBTOMATU3MPOBAHHbIN TECT C Ha3blBaHWEM KapTUHOK. CpefiHAs c1na TOKa Npu NPAMOIA INeKTpUYeCcKoi
cTumynauumu coctasuna 3 (1,9-6,5) mA. B 12 cnyyasx 4o u nocne onepaLuu BbiNOJHEHA MAarHUTHO-pe3oHaHcHas (MP)
TpakTorpaduma ¢ NOCTpOEHWEM apKyaTHOro TpakTa.

Pesynbratbl. KopkoBble BUCOUHbIE peveBble 30HbI MPU UHTPAONEPALMOHHON 3NEKTPOCTUMYNALMY BbiABAEHDBI Y 20 (74 %)
13 27 nauneHToB. Y 10 nauMeHTOB KapTMPOBAH apKyaTHbI TPaKT B BUAE NOABNEHUA CMELWaHHbIX peyeBbIX HapyLIeHN
B my6uHe onepaLnoHHON paHbl. Y 23 (85,2 %) 13 27 NauWeHTOB B paHHEM NOC/IEONEPALMOHHOM NEPUOJE OTMEYEHO
HapacTaHue HapyLleHWi peyu, U3 HUX y 13 4enoBeK — TONbKO MO BUCOYHOMY TUNY 1y 10 Yenosek (onepauus Ha my6OuH-
HbIX 3ajHUX OTAENax BUCOYHOW [OAM) — COYETAHME BUCOYHOTO W NOGHLIX TUMOB HapyLEHWii peun (NPOBOLHUKOBASA
adasus). Ha nocneonepauuoHHoit MP-TpakTorpadum (BeinonHeHa 12 naumeHTam) B 5 Ciy4asnx BbISBEHO NPAMOE UHTpPa-
onepalyMoHHOE NOpaXeHWe TPaKTa, a B 2 CAyyasx — UWeMUs 061acTh ero NpoXoxaeHus. Y 3Tux 7 nauueHToB nocne
onepawluu 0TMEYEHbI COYETAHHbIE peYeBble HapyLleHus. [py6as ceHcopHas adasns nocne onepauuu NposBUAach y 4 na-
LIMEHTOB, U3 HUX Y 2, N0 AaHHbIM NocneonepaunoHHoi MP-Tomorpacuu, BbisBNEHa UleMus, ele y 2 — remopparuyeckoe
NPONUTLIBAHME B IOXE YAANEHHOW OMyX0Nu.

3akniouenue. lpu yaneHnu onyxoneit BUCOYHON [OMU B YCIOBUAX «NPOBYKAEHUA» HEOOXOANMO KApTUPOBATh peyb
HE TOJIbKO B KOPTUKANbHBIX, HO U B CyOKOPTUKANbHbIX OTAENAX C TEPMUHANAMMU apKyaTHOro nyyka. KapTuposaHue peun
B 3TUX Pa3HbIX TOKaAU3aLMAX NO3BONAET BbIABAATL MPUHLMNNANBHO OTANYAIOIWMECA PeYEeBble HapyLWeHUA.

KnioueBble c10Ba: XMpyprus ¢ «NpodyxAeHUeM», UOMbI, KAPTUPOBAHUE, apKyaTHbIA TpaKT

Onsa uutuposanua: Xykos B.10., TopsitHos C.A., byknuHa C.b. u ap. KapTupoBaHue KOPTUKabHbIX PEYEBLIX 30H W ap-
KyaTHOro TpakTa y nauMeHToB C MUOMaMMU BUCOYHOW [OMM NeBOro nonywapus (aHanus cepuun u3s 27 HabniofeHuit).
Heiipoxupyprus 2023;25(1):53-61. DOI: 10.17650/1683-3295-2023-25-1-53-61

12023

OpurvHanbHas paboTa | Original report

53


https://creativecommons.org/licenses/by/4.0/
mailto:sgoraynov@nsi.ru

12023

OpurvHanbHas paboTa | Original report

54

HENPOXHUPYPIUA ‘ Russian Journal of Neurosurgery
TOM 25 Volume 25

Mapping of cortical speech zones and arcuate tract in patients with gliomas of temporal lobe
of left hemisphere (analysis of a series of 27 observations)
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Introduction. Craniotomy in conscious patients is a possible tool for optimizing of tumor resection degree (Extent
of Resection) while maintaining the quality of life. Traditionally, the main focus during these operations is on the cor-
tical speech areas. At the same time, there is a shortage of studies on mapping of long associative tracts during the
removal of gliomas of dominant speech hemisphere.

Aim. To analyze the data of intraoperative mapping and the postoperative state of speech function in patients with
temporal lobe gliomas of left hemisphere (including those involving arcuate bundle) operated by the use of method
of craniotomy in consciousness.

Materials and methods. Gliomas of temporal lobe of left hemisphere were removed in 27 patients aged 14 to 67 years
(median age 43 years). In 10 patients, the tumor was localized in middle parts of temporal lobe (at the level of middle
and upper temporal gyri), in 9 patients — in posterior parts of temporal lobe and exited into the supramarginal zone,
in 8 it spread partially from temporal lobe to insular area. Gliomas of high degree of malignancy were detected in 21 pa-
tients, 6 had tumors of low degree of malignancy. Surgical intervention was performed with intraoperative “awakening”.
All patients underwent cortical electrophysiological stimulation in order to control localization of cortical speech zones,
subcortical stimulation was performed in 21 cases to identify terminals of arcuate bundle. Speech disorders before and
after surgery (on day 4—6) were evaluated by neuropsychologist using the method proposed by A.R. Luria, an automat-
ed test with the naming of pictures was additionally used intraoperatively. The average current strength of direct
electrical stimulation was 3 (1.9-6.5) mA. In 12 cases, magnetic resonance (MR) tractography with construction of ar-
cuate tract was performed before and after the surgery.

Results. Cortical temporal speech zones during intraoperative electrical stimulation were detected in 20 (74 %) of 27 pa-
tients. In 10 patients, the arcuate tract was mapped in form of appearance of mixed speech disorders in the depth
of surgical wound. In 23 (85.2 %) of 27 patients in early postoperative period, an increase in speech disorders was
noted of which 13 people had disorders of temporal type only and 10 people (surgery on deep posterior parts of tem-
poral lobe) had a combination of temporal and frontal types of speech disorders (conduction aphasia). Postoperative
MR-tractography (performed in 12 patients) revealed direct intraoperative tract lesion in 5 cases and ischemia of the
tract area passage in 2 cases. These 7 patients had combined speech disorders after surgery. Gross sensory aphasia after
surgery was manifested in 4 patients, in 2 of them ischemia was revealed according to postoperative magnetic resonance
imaging, and 2 more had hemorrhagic impregnation in the removed tumor bed.

Conclusion. When removing tumors of temporal lobe in “awakening” conditions it is necessary to map speech zones
not only in the cortical, but also in the subcortical area with terminals of arcuate bundle. Mapping of speech zones
in these different localizations makes it possible to identify fundamentally different speech disorders.

Keywords: surgery with “awakening”, gliomas, mapping, arcuate tract

For citation: Zhukov V.Yu., Goryainov S.A., Buklina S.B. et al. Mapping of cortical speech zones and arcuate tract in pa-
tients with gliomas of temporal lobe of left hemisphere (analysis of a series of 27 observations). Neurosurgery
2023;25(1):53-61. DOI: 10.17650/1683-3295-2023-25-1-53-61

BBEJIEHUWE

3a001eBaeMOCTh IJIMOMOI BUCOYHOM TOJIM JOXOIHUT
10 29 % Bcex IIMabHBIX OMYXOJiei, 3aHUMasl 2-€ MECTO
10 YacTOTe IT0CJIe IIMoM JIOOHOM noau [1]. TpaguiinmoHHO
KaK B OTEUYECTBEHHOI, TaK M B 3apyOeXHOI JIMTepaType
OCHOBHOE BHMMaHMe HEMPOXUPYPIOB CBSI3aHO C KApTUPO-
BaHMEM KOPKOBBIX PEUEBBIX 30H FOJIOBHOTO Mo3ra [2—6].
HecMoTpst Ha TO YTO aHATOMMS apKyaTHOTO TpaKTa Oblia
noapobHo onucaHa 6osee 200 neT Hazan Kapimom @pun-
puxoMm bypmaxom (B 1819—1826 rr.) u 2Kioem [dexepruHom
(1895), MBI HEe HAIIJTA B OTEYECTBEHHOM JIMTEPATyPEe O -
CaHWI KPYITHBIX CEpUI OINEpallii Y NallMEHTOB C BOBJIE-

YyeHHeM JAHHOTO My4yKa B OITyXOJIb B BUCOYHOI HOJIE Jie-
BOTO MOJIyIIApUs Y TIpaBIIeil ¢ TIIyOOKMM aHAJIN30M JI0-,
WHTpa- 1 MOCJIeONepallMOHHBIX HApYIIEHW peur, a TAKKe
0COOEHHOCTE KOPTUKATHHOTO M CYOKOPTUKAIHLHOTO Kap-
TUPOBAHUS TTPU BBITIOJIHEHUH KPAaHUOTOMUM B CO3HAHUU
y TaKuX MalleHTOB.

B Gonee paHHuX MyOIMKaLMSIX MBI IIOIPOOHO OCBEIa-
JIM aHATOMMIO JUTMHHBIX aCCOLIMATUBHBIX TPAaKTOB MO3ra
[7—9], npencraBuim pe3yJbTaThl KapTUPOBAHUS apKyaT-
HOTO TpaKTa TP INIMOMaxX JOMWHAHTHOTO TOJIyIIapus,
JIOKAJIM30BaHHBIX B JIOOHOI [1071€, a TAKXKe 0COOEHHOCTU
acazuu npu moBpexxaeHnn gaHHoro TpakTa [10—11]. OTa



paboTa SgBJISIETCS MPOIOIKEHMEM MPEIbIAYIIMX My0aMKa-
it Tpyrmbl aBTopoB (PI'AY «HaumoHanbHBIN MEAUIIMH-
CKUH HCCIeNOBATENbCKUI LIEHTP HEUPOXUPYPIUU HM.
akan. H.H. bypnenko» Mun3npaBa Poccun), comepskut
aHaJIM3 CEPUH, BKITIOUAIOIIei 27 MallMeHTOB C TINOMAaMM,
JIOKaJIM30BaHHBIMU B BUCOUHOM J10J1€ JIEBOTO TMOJyLIapUs,
KOTOPBIM BBIMTOJHEHO KaK KOPTUKAIbHOE, TaK U CyOKOp-
TUKaJIbHOE KapTUPOBAHUE, a TAKXKE aHAIM3 UHTpaoIiepa-
LIMOHHBIX M pAaHHUX TTOCE0IepallMOHHBIX PEYEBbIX HAPY-
IIEHUU.

Heab padoTbl — M3yyeHUE JaHHBIX UHTPAOIIEPALIMOH-
HOTO KapTUPOBaHUS U MOCIEOINEePAMOHHOTO COCTOSIHUS
pedeBoil PYHKIIMHU y TTAIIMEHTOB ¢ TIMOMaMM BUCOYHOM
JTOJIU JIEBOTO TTOIyIIapus (B TOM YMCIIE ¥ C BOBJICUCHUEM
apKyaTHOTO ITy4YKa), OTIEPMPOBAHHBIX IO METOIMKE Kpa-
HUOTOMUM B COBHAHUM.

MATEPHAJIBI 1 METO/IbI

VhaneHre OImyXoj BUCOYHOM IO B YCIIOBUSIX «IIPO-
OyxaeHus1» BoimosHeHo B PI'AY «HalmoHaabHBIN Me-
IUITMHCKWIN MCCIeI0BaTeIbCKUI IIEHTP HeMPOXUPYPTUHN
nM. akaza. H.H. bypnenko» Munsnpasa Poccum 27 mmanm-
€HTaM B Bo3pacTe oT 14 1o 67 jieT, MeuaHa BO3pacTa paB-
HsI1ach 43 rogaM, IMTOAPOOHBIE TaHHBIE O MTaIlMeHTaX IIPH-
BeleHBI B Ta0I. 1.

Bcem GoibHBIM [0 oIepaluu, a Takxke Ha 4—6-ii IeHb
IocJie Hee MPOBOIMIIOCHh YHU(HUIIMPOBAHHOE KOMILIEKC-
HOe HEeMPOIICUXOJIOTUYECKOe MUCCIeq0BaHe 110 METOLY
A.P. Jlypun [12]. B 6omnbliei cterieHn oociieqoBaHNE 110~
Ka3bIBaJIO KAUeCTBEHHYIO CTOPOHY KOTHUTUBHBIX HApYIIIe-
HUIA X NX OCHOBHOM MEXaHM3M, UTO ITO3BOJISUIO B JAJIbHEM -
IIeM CTPOWTh MHAWBUIAYAIBHBIN IUIAH PeaOMIMTALINMN,
¥ B TIEPBYIO OYepeIhb 3TO KAacaJoCh XapaKTepa HapyIIeHU
peun. [TogpoOGHEBIN HAOOP METOAMK IJISI HEMPOIICUXOJIO-
TMYECKOTO MCCIeN0BaHUs ObUT UAEHTUYEH OMMCAHHOMY
Hamu paHee [11].

CremyeT MMOAYEePKHYTh, YTO TP TECTUPOBAHNH 0O0JThb-
HBIX C OITyXOJIIMU BUCOYHOM TOJIU TpeIbsIBICHUE B Kaue-
CTBE peueBOl HArPY3KU MEePEeUNCICHUS aBTOMAaTH3NPOBaH-
HBIX psAgoB (cueT oT 1 mo 10, MecsIiieB 1 OHEN Hemean)
He SIBJIIeTCS BAJIMIHBIM, TaK KaK OOJIBHO Jaxke IIpH Ipy-
00M MOBPEeXIeHNY BUCOYHOI MOJIM, KaK IIPaBUJIO, HE Te-
PSIET CIIOCOOHOCTH K aBTOMATH3UPOBaHHOM peun. Mcxomst
M3 3TOTO B Ka4eCTBE OCHOBHOI pedyeBOil HArpy3KU MBI
HCITOJT30BAJIM TECT HA HAa3bIBAaHUE («30JIOTOM CTaHOAPT»)
50 TIPOCTBIX YepHO-OEIBIX KaPTUHOK OOBEKTOB, pexXe
50 KapTWUHOK AeicTBuii [13], MOTOMY YTO IPU BUCOYHBIX
MOPaXXEHUSIX B TIEPBYIO OUEPENb CTPAIAET Ha3bIBAHUE 00b-
exToB [12]. Ha3pIBaHuMe OeiicTBUI B KauecTBe ObJIer4eH-
HOTO TeCTa MPEIbIBISIIIOCH CIMHIYHBIM OOJIBHBIM, Y KO-
TOPBIX y3Ke 0 OTepallnyl OblIa YaCTMYHO HapyIlIeHa pedb.
ITporpamma mokasa KapTHHOK OBlJIla aBTOMAaTU3MPOBaHa.
ITpu mToka3ze Kaxmoit KapTUHKY OOJILHOI TOBOPWII, HATIPH-
Mep: «OTo akBapuyM». Hannune MecTOoMMEHUSI «3TO» TT0-
3BOJISIJIO OTJIMYUTh, 3a0bUT 11 OOJIbHOM CJIOBO WJIM BOOOIIIE
HE MOXeT TOBOPUTH (OCTaHOBKaA peun). KpoMe HazBaHUS
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Ta6muua 1. Xapakmepucmuka nayuenmog uccaedyemoii epynnovt, N =27

Table 1. Characteristics of patients in the study group, N =27

Yucno nanm-

Bce-
IToka3aren €HTOB, a0C. rc:
[Moxn:
Sex:
MY>XKYMHBI 8
men 27
KEHIIHBI 19
women
Hoxannaaunﬂ onyxoJmm
M3onupoBaHHO B BUCOYHOM 1071€
(T1, T2) 10
Isolated in temporal lobe (T1, T2)
3agHue otaensl T1 + cynmpamapru- 27
HaJIbHASI U3BUJINHA 9
Posterior zones T1 + supramarginal gyrus
BucouHas + ocTpoBKOBas 1011 8
Temporal + insular lobes
Tucronorus
JuncamoOpuoniacTuyeckast
HelposnuTearaibHas
OITyXOJIb 1
Dysembrioplastic
neuroepithelial tumor
LGG 6
Jnddy3Hbie aCTPOLUTOMbI 3
Diffuse astrocytomas
OJUroaeHAPOTrIMOMBbI 2
Oligodendrogliomas
AHaruiacTuyeckue
aCTPOLUTOMBI 9
Anaplastic astrocytomas
HGG AHaruiacTuyeckue 1

OJIUTOEHAPOTJIMOMBI 4
Anaplastic oligodendrogliomas

Imno6acToMbr 8
Glioblastomas

Hpumeuanue. LGG — Husko310Ka4eCmeerHble 2AUOMbL,
HGG — sbicokosznokauecmeertbie 2Au0Mbl.

Note. LGG — low-grade malignancy gliomas, HGG — high-grade
malignancy gliomas.

KapTUHOK, TP pacIpOCTpaHEHUH OITyXOJIM Ha 3aTHUE
OTIEeJIBl BUCOYHOM HOJIM OOJTbHOMY IIPEObSIBISUINCH IS
TIOBTOPEHMS CJIOBA M CJIOTH C ONIO3UIIMOHHBIMU (POHEMa-
MU (HaIpuMep, «IoYKa — TO9Ka», Bcero 20 map) Ist Tec-
THPOBaHUS (POHEMATHUIECKOTO CIyxa. TakKe BO BpeMsI
yIaJIeHUsI OITyXOJIM HEIIPEPBIBHO ITPOBOIMIICS CBOOOTHBII
JTHAJIOT ¢ OOJIBHBIM.

BceM 0015HBIM BBITIOJTHEHBI MATHUTHO-PE30HAHCHAS
tomorpadust (MPT) ¢ KoHTpacToM m0 omepanuu, KOM-
IMbIOTepHAsI TOMOTrpadusi — B paHHEM ITOCJICOTIePAITTOH-
HoM nepuope, oo3opHass MPT — o nokazaHusiM. Mar-
HUTHO-pe3oHaHcHas (MP) TpakTorpadus ¢ mocTpoeHNEM
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apKyaTHOTO TpaKTa IpoBeleHa B 12 ciydasix 10 U TI0CIIe
oreparny. OLIeHUBAJINCH B3aUMOOTHOIIICHIE apKyaTHOTO
TpaKTa v TJIMOMbI (MHTaKTHOCTD, MH(WIBTPAIINS WU TUC-
JIOKanus BOJIOKOH), MOCJIe ONepallii — pa3phbiB TpaKTa
1 UIIIeMUs B IeprOKATBHOM 30He.

Xupypruuyeckoe BMEIIATeIbCTBO OCYIIECTBIISLIOCH
C MHTpaoNepallMOHHBIM «ITpOOYyXAeHUEM» TallMeHTOB
0 MIPOTOKOJIy aHecTe3uu asleep—awake—asleep. Bcem
27 mauMeHTaM MpoBeAeHa KOpTUKadbHas 1 21 60JIbHOMY
CYOKOPTHKAJIbHAS JIEKTPODU3NOIOTNIecKast CTUMYJISTITVST
B 1IEJISIX KOHTPOJIS JTIOKaTU3alny (GyHKIIMOHAIBHO 3HAUM-
MBIX CTPYKTYP ¥ YTOUHEHUSI TOITYyCTHIMOTO 00bheMa pe3eK-
1wn. JIJ1st KOHTPOJIST TIOSIBJICHMSI VUTA HapacTaHWsI SITIJICTI-
TH(HOPMHOM aKTUBHOCTH BCIICACTBHE SJIEKTPOCTUMYJISIIAN
ITOCJIe BCKPHITUS TBEPIOl MO3TOBOM O0OJIOYKM Ha KOPY
MO3Ta YCTaHABIMBAJICS 8-KOHTAKTHBIM DJICKTPOI IJISI pe-
TUCTPAIIH JIEKTPOKOPTUKOTPAMMBI C TAKMM PaCUYETOM,
YTOOBI OH HE MPEISITCTBOBAJ XUPYPTUUSCKIM MAaHUITYJISI -
LIMSIM, OOBIYHO CyOaypalibHO, 32 MIpeAeaaMU TperaHaiu-
OHHOTO OKHa, Ha KOPY BUCOIHOI TOJIH.

DIEKTPOCTUMYJISIIIUS TPOBOAUIACH €TMHUIHBIMU
MIPSIMOYTOIBHBIMU UMITYJIbCAMU IIUTEILHOCTBIO 1 MC
¢ yacroToii mogaun ctumyia 50 Iir (mo I[Mendunmy). Am-
IUINTYAA CTUMYJIa B OOJBIIMHCTBE CJIydaeB COCTaBIISIIA
4 MA. Tpu HaTMIUK y TTaIlMeHTa TUITAYHBIX STUAJICIITH-
(GOpPMHBIX KOMIIOHEHTOB B MCXOTHOM 3JIEKTPOKOPTUKO-
rpamMMe (oo Havaja CTUMYJISIIIMN) CUJjla CTUMYJIa CHIDKA-
nack 1o 2 MA. TIpu nonydeHnu oTpuiiaTeIbHOTO 3deKTa
IIPpY CTAaHIAPTHOM YPOBHE CTUMYJISIIINM Ha YIaCTKE KOPHI,
Ha KOTOPOM, I10 JaHHBIM (pyHKIImoHanpHOI MPT, tipen-
MTOJIOKMUTEIBHO JIOKATM30BaIach peueBasi 30Ha, IIPOBOIM-
JIOCh TTOBTOPHOE TecTHpoBaHue. [1pu 3ToM cuia ctumyia
yBeJIMYMBAJIach 10 5 winu 6 MA. B kauecTBe CTUMYJIMPYIO-
ILIeTO 30Ha MCITOJIb30BAJICS CTaHAAPTHBIN OUTTIONSPHBII
2-KOHTAKTHBIN 3JIEKTPOI.

B xome ymaneHms onmyxoyu BeJlach HeIIpephIBHAS M-
HaMU9ecKast SJIEKTPOCTUMYJISIIINS C TIOMOIIIBIO CIIeIINAThb-
HOTO KOJIBIICBOTO 3JIEKTPOIIa, COCIMHEHHOIO C BaKyyM-
HBIM acrpatopoM. OCYIIecTBISIIaCh MOHOMOJSIPHAS
KaTOIHAsI CTUMYJISIINS C TEMH XK€ TEXHUISCKIUMU TapaMe-
TpaMH, 9TO U IIPU CTUMYJISIIUKA KOpBI. PedepeHTHBIN
aJIeKTpox (aHom) pacrioiarajcs B Touke Fz. Cuita ctumy-
JIa TIpY CYOKOPTUKAJIBHOM CTUMYJISILINU COCTABIISIIA OT 2
10 4 MA (MCXOIHO TI0AAaBaJICSA TOK 4 MA, IIpH MOSIBIICHUN
peUeBBIX HAPYIIICHWI CHTy TOKa cHIKam 1o 2 MA). ITocte
TTOSIBJICHUST PEUEBBIX HAPYIICHWI B XOOe TUHAMUYECKOM
MOHOIIOJISIPHOM CTUMYJISIITAM UCTIOIB30BaJIN OoJIee celeK-
TUBHYIO OUITOJISIPHYIO CTUMYJISIIIUIO IIJIST yTOUHEHMS JIOKA-
JIN3AIIAY TIPOBOISIINX ITyTeli 0e10T0 BelecTBa (OMIOIIsIp-
HBIN 30HI, TOK OT 4 10 8§ MA).

PE3VJIBI'ATHI

Jlo onepauym. XapakTtep )ajno0 U KOTHUTUBHbIN CTaTyC
IO OTTepalINy IIPSIMO 3aBUCEIIN OT CTEIICHH 3I0KAYeCTBEH-
HOCTH BBISIBJICHHOM OITYyXOJIHM. Y OOJBHBIX C TJIMO0JIACTO-
MaMM ITPENMYIIeCTBEHHO BBISIBJICHA aKYCTUKO-MHECTHYEC-

Kas ada3nst; Ipy aHATUTACTUYECKUX TIMOMAaX — COUYETaHUe
SMWICNTUYECKUX IMPUCTYIIOB ¥ HAPYIIEHM pedn (I10 TUITY
aKyCTUKO-MHECTHUIEeCKOM aca3nn), a TIpH TJIMOMaxX HU3-
KOI CTeIIeH! 37I0KaYeCTBEHHOCTH TIpeo0Iama SIIeTITH -
YeCKUU CHHIPOM. Y BCeX ITaIllUeHTOB 0€3 MCKIIOYCHMUS
cTpamania ciayxopedeBas ImaMsITh B pa3HO# cTerieHu. Bee
OOJIBHBIC ITO0 CAMOOLICHKE OBUTH TTIPABIIIH.

CooTHoIIIeHre apKyaTHOTO IydKa 1 OITyXOJIH, TI0 JaH-
HbIM MP-tpakTorpacduu, npuseneHo B Taoi. 2. [Tongartue
«MHOGUWIBTPUPOBaH» 0003HAYACT, YTO TPAKT A0 OICpaLU
He ITPOCTpanBaeTCsl, HAXOMUTCS B 30HE OITyXOJIN, HO PEUEBBIX
HapyIIeHW HET WX MOYTH HET, «IUCIOIMPOBaH» — HaX0-
IUTCS TI0 Tieprudeprun OITyXoJH, Ie(pOpMHUpPOBaH M3-3a €
POCTA, «IIOBPEXKICH» — HE TIPOCTPANBACTCS TTOCTIE OTIepaIIvH,
HaxXOIWJICS B 30HE OIYXOJIH, TIOSIBUJIVCH PEUeBBIC HAPYIIICHMSI.
CreyeT OTMETHUTD, 9TO CTeITleHb aHM30Tpor M P-Tpakro-
rpadum 1o ¥ Tocjie onepaly ObLIa OMMHAKOBOIA.

Ta6muua 2. MaeHumuo-pe3oHancHas mpakmoepapus ¢ peKoHcmpyKyueil
186020 APKYamHo2o mpakma 00 u nocie onepayuu

Table 2. Magnetic resonance tractography with reconstruction of left arcuate
tract before and after surgery

CocTosiHie TpaKTa o onepanuu IToce onepanun
{/IHTaKTCH 5 3
ntact
WHbunsrpupoBaH 3 0

Infiltrated

WubunsrpupoBaH +
JIUCJIOLUPOBAH 3 1
Infiltrated + dislocated

JucnourpoBaH 1 1
Dislocated
INoBpexaeH 0 7
Damaged

Hmoeo:

Total: 12 12

Kak BugHo 13 Ta6i. 2, mpu MP-tpakTorpadum o ore-
paiy OTMEYAIUCh 5 CITydaeB C MHTAKTHBIM TPAKTOM, pe-
ke — MHGWIBTPUPOBaHHbIE U JUCIOLMPOBAHHBIE APKyaTHbIE
MyJKH. B TO e BpeMsl, TT0 JTaHHBIM TTOCICOTIC PAIIMOHHOM
MP-tpakrorpadum, u3 7 BEIIBJICHHBIX CIy9aeB ITOBPEXK-
IEHWS TPaKTa 5 OBLIN IIPSIMOTO pPa3phbiBa (MUKPOXUPYPIH-
YeCKUMU MHCTPYMEHTaMM) 1 2 — HETIPSIMOTO (HMIIeMUYe-
CKOTO XapakTepa).

IIpoBenenne MP-TpakTorpaguu 1o onepanuu No3Bo-
JISUIO TUTAHUPOBATh 00BEM IIPEACTOSIIIEH Pe3eKIINU OITy-
xomu. Tak, HampuMmep, IpU UHPUIBTPALIUK OITyXOJIbIO
apKyaTHOTO TPaKTa, 1o TaHHBIM M P-TpakTorpadum, yxe
IO OIIepaIy IIPEATIONIarajoCh, YTO ITOJTHOCTHIO YIAIUTh
OITyXO0JIb OyIeT HeBO3MOXHO, TaK KaK 3Ta YacTh TPaKTa
MOXKET COXpaHSITh CBoM (pyHKIMHU. [Ipy M”HTaKTHOM TpaK-
Te (He BXOIWJI B COCTaB OITyXOJIN), IO JaHHBIM M P-Tpak-
Torpadum, OIMyX0.JIb INTAHUPOBAJINA YIAIUTD TOJTHOCTBIO.



ITpu aHaNMM3€e pa3MepoB OITyXOJIH, IO TAHHBIM TOOTIe-
paumonHoit MPT, B 22 HaGMOAeHUSIX OTMEYAINCH Cpel-
Hue n 0obinre omyxonu (ot 3,0 mo 7,5 cm).

HccnenoBanus Bo Bpems onepamuu. V3 27 mauneHTOB
B XOJI¢ OTIEPAITUU TIPH BJICKTPOCTUMYIISIIIUN PeUeBEHIC 30HBI
ObLTM 0OHapyXeHbI y 20 TalueHToB, He 0OHApYKEHBI —
y 7. U3 Hux 1 maumueHTKa ¢ TIMo01acTOMOM B3sITa HA OIle-
palnIo ¢ «IpoOYyKIeHUEM» C YKe MMEIOIIecs YeTKO
aKyCTMKO-MHECTUYECKOM apasneil, 9To caemaao HeaoCTo-
BepHBIMU JaHHBIC TeCTUpoBaHMs. E1e y 4 60JBHBIX TIpU
«IpOOYKIeHNUM» (TIPY HAIMYINH JOOTIePAIIMOHHBIX HETPY-
OBIX peUeBBIX PACCTPOIICTB) B KAUECTBE peUeBOiIl HArpPy3-
KM TPUMEHSUINCHh TOJBKO aBTOMATU3UPOBAHHBIC PSIITBI
¥ CBOOOIHBIN TMAJIOT 0€3 BAIMIHBIX TECTOB Ha Ha3bIBAaHMUE.
¥V 1 60ABHOTO C OITyXO0IbI0 T00HO-BUCOYHOM JIOKATU3aLUN
(grade I1I) ©6e3 peueBBIX PACCTPOMCTB IO OTIEpaIlNH peue-
BBIC 30HBI, BO3MOXKHO, He TTOITAJIA B TPEAaHAITMOHHOE OKHO.
Eue y 1 maumeHTa ¢ oOIMPHONM OMYXOJAbl0 BUCOUYHO-
OCTPOBKOBOI 00JIACTH C UTUTSIIBHBIM OOIIUM CYITOpPOXK-
HBIM IIPUCTYIIOM B aHAMHE3€ TIPU CTUMYJISIITUYA KOPBI BH-
COYHOI JOJIM peYeBBIX HAPYIICHMIT 00OHAPYKEHO He OBLIO,
HO MPU CTUMYJISILIMK 30HbI B 00J1aCTU OCHOBAHUS OCTPOB-
KOBOM JOJIA CO3HAHHUE Y 3TOTO OOJIBHOTO CTAJIO CITyTaH-
HBIM, eMy ObLJ1 1aH OOIL1iT HAapKO3.

VY octanbHbIX 20 TTAIIMEHTOB BUCOYHBIC PeUEBhIC 30HEI
ObLIM OOHApPYXEHBI, IPUYeM, YTO OUYE€Hb BaXKHO, HAOIIO-
TaJICh pa3Hble peueBhie 3(PMEKTH B 3aBUCUMOCTH OT 30-
HbI CTUMYJISILLAM BUCOYHOM JOJIH.

[Ipu 37aeKTPOCTUMYIISIINN Y OOJIBHBIX C OIYXOJISIMU
cpedHux omdenos eucoyHoii doau (BEpXHSISI U CPEIHNE BH-
COYHBbIC M3BWIMHEI) HaOJfomajach TUIIWYHAS KapTUHA
peUYeBBIX HAPYIICHUN MO TUITY aKyCTUKO-MHECTHYECKOU
adazum [12]. [1pn Ha3bIBaHMM KaPTUHOK (4aIle 0ObEKTOB)
BO BpeMsI 3JICKTPOCTUMYJISIIINI KaK KOPKOBBIX, TaK 1 TJTy-
OMHHBIX OTAEJIOB BUCOYHOI T0JI OOJIBHBIEC 3a0BIBAIH CJIO-
Ba, Y HUX IOSIBJISUTMCH JIUTEpaIbHBIC TTapadas3nu, MHOTIAa
OTMEUaJINCh HeTpyOBIe CIOXHOCTH C TIOHUMaHUEM WH-
CTPYKIINi1 (0OJIBHBIC MX TIepecTipaliBain). [loncku ciioB
OTMEYAINCH U TIPX CBOOOTHOM IUAJIOTe, HO aBTOMATH3H -
POBaHHEIE PSIITBI OOTBHBIEC ITOBTOPSUIH XOpOoIIo. B mmporiecce
TECTUPOBAHUS y | MAIIMEHTKN 3TOM TPYIIITBI IIPU 3JEKTPO-
CTUMYJISILIVM BO3HUKIIM 9acThie (DOKATBHBIC STMICTITHYEC-
KW€ TIPUCTYIIbI, MOATBEPXKAECHHBIE TAHHBIMU 3JIEKTPOIHLIE-
danorpadun, ¥ TeCTUpOBAHNE TIPUIILIIOCH ITPEKPATUTE.

Hawnbosee nHTEpeCHBIE Pe3yJIBIaThI IPU TECTHPOBAHUN
ITOJTYIEHBI Y OOTBHBIX C JIOKATU3AIINEIT OIIYXOIH 8 3a0HUX
omdenax euco4Holl oau M pacIIpOCTpaHEHUEM €€ Ha Cynpa-
MapeunanvHyro uzsuiury. Ipu 31eKTPOCTUMYIISIITUNA KOPHI
Y HUX, KaK U y OOJIbHBIX MPEAbIAYIIEN TPYMIIbI (C OMyX0-
JIIMA CPETHUX OTACIOB BUCOYHOMW ITOJIM), OTMEYaINCh
HapyIIeHNS Ha3bIBaHUS B BUIC 3a0bIBAHMS CJIOB M JINTE-
panbHBIX Tapadasuit. OmHAKO TIPH 3JIEKTPOCTUMYIISIINN
CYOKOPTUKAJBHBIX OTHEIO0B (Ha IIyOMHE OKOJIO 2,5 cM)
B IPOLIECCE YAAJIEHUS OMYXOJI1 KapTMHA MPUHLIUITAAIBHO
MEHSJIaCh: TIPUCOCIUHSIINCH MOTOPHBIC HAPYIIICHUS PEUN.
BonbHBIe UCTIBITHIBAIA 3aTPYIHEHUS ¢ HAYaJIOM TIPOM3-
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HECEHUS CJIOBa, BIUIOTh 10 OCTAHOBKY pedn (KaK IPY CTH-
MYJISILIMY 30HBI Bpoka), B JIETKUX CIIydasiX BBISIBJISUTMCH
«CTIOTHIKAHMsI» TIPW Ha3bIBAHWM U TIEPCEeBEpPaAIIUM CJIOB
U CJIOTOB, HEKOTOPBIC O0JIbHBIC HAYMHAIM «PaCTITUBATH»
CJIOBa ¥ TOBOPUTH MX IO cJioraM. To eCThb IIpH CTUMYJISI-
LINY TIIYOMHHBIX 3aJHUX OTIAEJI0B BUCOYHOM TOIU BBISIB-
JISITUCH pedeBbie 3G (GEKTH, 0YeHb CXOXHNE C TAKOBBIMU
MIPpY CTUMYJISIIIAM 30HB bpoka 1006HO# 101 (TaK Ha3bI-
BaeMasl IIPOBOMHUKOBAs adasust). Tormmka pacmoiroxe-
HUS BJIEKTPOJa IIPA 3TOM COOTBETCTBOBajIA IIPOCKIINU
apKyaTHOTO TPaKTa, YTO 1 OBUIO IMOATBEPXKICHO TaHHBI-
MU TiocjaeornepaliuoHHOM M P-TtpakTorpaguu y HeKOTo-
PBIX TTAIIEHTOB.

I[Ipu wmHTpaoIepallMOHHON 3JIEKTPOCTUMYJISIINN
OOJIBHBIX C OIYXOJISIMU GUCOYHOU 00U, YACTMUYHO PACHPO-
CMPAHSIOWUMUCS HQ 0CMPOBK08YI0 00110, TAKKE BO3SHUKAJIN
3a0BIBaHME CJIOB U JIUTepabHbBIe mapadasun. [Tpu cme-
IIeHWX 30HBI CTUMYJISIIAM OJIMKE K OCTPOBKOBOM 1TOJIe
BBISIBJICHBI OTHEJIbHBIC 3(D(heKThI «OHEMEHUSI» S3bIKa C He-
BO3MOXHOCTBIO €T0 IIPOM3BOJIBHOTO ABVKEHUS JIN0O, Ha-
000pOT, KIIOHNYECKHE TTOIepTUBaHNS SI3bIKA.

HUccnenoanusa nociae onepanuu. HapyuieHuili peuu
TOCJIe OIlepallii He BBISIBJICHO TOJBKO V 2 OOJBHBIX:
y OOJIBHOTO C aHAIIACTUYIECKOM aCTPOIIMTOMOM BUCOYHO-
JIOOHO# 00JTaCTH M MaibuuKa 14 j1eT ¢ [ucaMOpUOIIacT -
YeCKOI HeHPpO3MUTeINaIbHOM ommyxoubio (grade I). Y Aux
BO BpeMsI OITepalliy IIPU JIEKTPOCTUMYJISIIIMU He OOHa-
PYkeHO pedeBhIX 30H. Ellle y 2 60JIbHBIX ¢ TTHOOIacTOMA-
MM CPETHMX OTICIIOB BUCOYHOM JOJIM HE OTMEUEHO Hapac-
TaHUSI UMEBILIUXCS A0 OMNepalu peuyeBbIX HApylIEeHUN!
B BHJIE aKYCTUKO-MHECTUYECKOI aazmu.

[Ipu pacmooKeHNN OITyXOJIU B CpeoHUx omaoenax eu-
couHoll doau, a TAKKE TIPU PACIIPOCTPAHCHUM OITyXOJIU
Ha ocmpoeK08yio 0040y 9 OOJTBHBIX BBISIBJICHO, KaK 1 OXKM-
IaJloch, HapacTaHME aKyCTUKO-MHECTUYeCKOol adazun
¢ 3a0bIBAHMEM CJIOB U OITMCAHUEM IIPEIMETOB 10 (PYyHK-
LIMOHAJIBHOMY TIPM3HAKY. Y 4 MalleHTOB pacCTpOMCTBA
pedr ToCJIe OoIepauy ObLIN TPYOBIMH 1 XapaKTepHr30Ba-
JINCh KaK aKyCTUKO-THOCTHYECKasl (CeHCopHast) acha3us —
peub OOJIEHBIX HATIOMUHAJIA CJIOBECHYIO OKPOIIIKY, H300MITI0-
BaJIa IMTepaJbHBIMU Hapada3usMu, CTpagair TOHNMaHWe
peun 1 poHeMaTHIeCKUi ciryx. OIyX0In y 3TOU TPYIIIIBI
MauKXeHTOB ObLIM OOLLIMPHBIMU, 3aHUMAJIM OOJIBIIION 00bEM
BHCOYHOM JOJIA, TIPUYEM Yy 2 OOJIbHBIX, TIO TaHHBIM I10CTIe-
onepaunonHoit MPT B pexxume muddys3um, Obla moma-
TBep:kIeHa (hOKaJIbHAS UIIEMUS 1 eIl y 2 — TeMOpparuu
B JIOXE yIaJIEHHOM OITyXOJIH.

ITocne onepanny y 10 mameHTOB HapyIICHUS pedn
HOCWJIH CJIOXKHBII XapaKTep, a MIMEHHO: MMEJINCh IPU3Ha-
KU MOpPaXkeHMsI BUCOYHOI 1 JIOOHOM A0JIeH, T. €. aKyCTUKO-
MHecTHIecKast adasusi coueTarach C OTICTIUBEIM MOTOP-
HBIM KOMITOHEHTOM HapyIIeHUs pedun. Y 7 U3 HUX OITyXOJIb
ObLIa pacIoioXXeHa B 3a0He2nyOUHHbIX 0mdeaax IEBOI BHU-
COYHOM JOJIM C YACTUIHBIM TIEPEXOIOM Ha Cynpamapeurans-
HYI0 U38UAUHY, & Y OCTATBHBIX OITyXOJIb 3aXBaThIBaIa OOJIb-
1110#1 00beM JIeBOM BUCOYHOM nomu. [1pu «mmpoOyxaeHumn»
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y 9TUX IMMAIlMeHTOB TaKXKe HAOII0IATNCh MOTOPHBIE (-
(peKTHI.

M3 10 maumeHTOB C MPOBOIHUKOBOI ada3ueii B 7 ciry-
yasgx IocJie ornepauuu mpoBeaeHa MP-TpakrTorpadms:
y 5 TIaIIEHTOB BBISIBIIEHO HEITOCPEICTBEHHOE TIOBPEKIICHIE
apKyaTHOTO TpaKTa (pa3opBaH), eIle B 2 CIIyJasix UMeJIach
MIpUKpaeBast MIIIeMUSI B JIOXKe YIaJICHHOM OITYXOJIH C OTCYTCT-
BHEM BOJIOKOH B 30HE ITPOXOXKACHMS TPaKTa (CM. TaolL. 2).

KJIIMHUYECKWU [TPUMEP

boavnaa P., 32 200a, c duaernozom «oaueodendpoeruoma
(grade 1) 6 ne6oii 6ucounoil doae u CynpamapeuHaibHou u3-
sunuHe memennol doaur. M3 anamuesa: cmana ommeuams,
Ymo 6 nocieonee 8pems npu Maneliuiem OmeNeHeHuu cpasy
300616410 NPOHUMAHHOE.

Heiiponcuxoaoeuueckoe uccaedosarnue do onepauuu: petp
U RUCbMO COXpaHHbl. Buiseasemces omuemausoe cHudiceHue
CAYXOpeuegoli namsamu 6 OMCPOYEHHOM 36eHe.

Hnmpaonepayuonnviii monumopune (Kpanuomomus é co-
3HAHUW): NPU INEKMPOCMUMYAALUY Kopbl (cuaa moka 4 MA)
Knepedu om Onyxoau 6 3a0HUX 0moesax éepxHell GUCOUHOUL
U36UAUHDBL (CM. 30HY 2 HA PUCYHKE, 2) BbIAGACHbL AUMEDANbHbIE
napaghasuu. B konye pesexyuu onyxoau Ha ghore Henpepvlé-
HOU CYOKOPMUKAABHOU SAEKMPOCMUMYAAYUU (CUAa MOKa
4 MA) npu c60600HOM Juanoee 8 3a0HeePXHUX 0MOeAax eu-
COUHOU 004U HA 2nyOUHe 0KO0AO 3 CM 8bISI6ACH OMHEMAUBYLIL

MOMOPHbLL KOMHOHEHM HAPYUWleHUll pevu — nepcegepayuu
C/08 U 10208, 00 NOAHOU HEB03MOICHOCIU HAYAMb NPOU3He-
cenue cno6a — ocmanogku peuu (3oubl G u P na pucynke, 3).
Ha smom yoanenue onyxoau npekpauieHo.

Heiiponcuxoaoeuueckuii ocmomp nocae onepauuu: y 601o-
Holl P. gvisi61enbL uepmol 8UCOUHOU aKycmUKo-mHecmuyec-
Kol aghazuu (3ab6vl6ara Ha38aHUe, HO ONUCHIBANA NPeoMen)
8 couemanuu ¢ 100HOl MOMOPHOIL aga3ueli (oburue nepcege-
payuii, 8 MoM yucae u npu nuceme — azpagusi, U3-3a nepce-
sepauuil He cMo2Aa HANUCAMb 0adice C80H PaMUIU), nPo-
800HUKO08As1 Ahazus NPU NOPAdCEHUU APKYAMHO20 MpaKma
(cm. pucyHok, ic).

OBCYXIIEHUE

HcTopust HelipoXUpypruaecKux oIeparvii B CO3HAHUN
OepeT cBoe Havasio B padotax Y. [lendwnnga, I. [Ixxacmepa,
0. ®epcrepa u 1p. B 6oee mo3aHMe TOABI 3TH UCCIIEI0-
BaHus nponokeHbl B EBpornie n CILIA takuMu BbIaio-
IMUMUCS Helipoxupypramu, Kak Xsior Jaddo (K1rHMKa
Canb-Ilerpuep B [Napuxe, ¢ 2006 . — yauBepcuter MOH-
nenbe) 1 Murtyen C. beprep (yaHuBepcuter Can-®paH-
murcko). B Halreit crpaHe nmepBass KpaHUOTOMUSI B CO3Ha-
HUHU BBITIOJTHEHA Heitpoxupyprom npod. B.A. JlomakoBbIM
u aHecte3nosoroM rmpod. A.10O. JIyounasm B 1996 1. B 60-
Jiee Mo3aHMe CpoKu B LIeHTpe HelpoXupyprum 3T oIre-
pallii CTaJIM BBITIOJHATBLCS Yallle, IIPOBOMMIICS aHAIN3

Maenumno-pezonancuas momoepagus (MPT), nposedennas 0o onepauuu: a — FLAIR, akcuanvhbie cpe3vt, 6 — hynkyuonarshas MPT — 30na Bepruke
(knepedu om onyxoau) (dana opamdicesvim ysemom), ¢ — MP-mpakmoepaghus: 0y2e000pasHbiil Ny4oK (UHMAKMHbLIL), PACHOA0NCEHHbLI NO 3a0Hell epanule
ONYX0AU U MeCHO npusedcauuil K Hell (0aH 3eNeHbIM Yyeemom); 6 UHMPAOnepayuoHtbLil nepuod: e — () — npoexkyus onyxoau, 1 — cpedHss 6UCOMHAS U3GUAU-
Ha, 2 — 30Ha BepHuke, 3 — HuxcHas memennas doavka; 3 — G, P — apkyamuuiii mpakm; nocae onepauyuu: 0, e — FLAIR, akcuanvhble u cacummanbHoiii
cpesvl, sc — MP-mpakmoepaghus: 0y2000pasnblii nyHok (0aH 3eaeHbiM Yeemom)

Magnetic resonance imaging (MRI) performed before surgery: a — FLAIR, axial sections, 6 — Wernicke’s functional MRI zone (anterior to the tumor) (given
in orange), 8 — MR tractography: an arc-shaped beam (intact) located along the posterior border of the tumor and closely it is attached to it (given in green);
during the intraoperative period: 2 — 0 — projection of the tumor, 1 — middle temporal gyrus, 2 — Wernicke’s zone, 3 — lower parietal lobule; 3 — G, P — arcuate
tract; after surgery: 0, e — FLAIR, axial and sagittal sections, sc — MR-tractography: arc-shaped beam (given in green)



OCJIOKHEHWI JaHHBIX BMemaTeabeTB [4]. To3gHee omy-
01MKOBaHbI PabOThHl O MPUMEHEHUU KPAaHUOTOMUM B CO-
3HAHMU U B IPYIMX KIMHUKAX [6].

OmHako OCHOBHOE BHUMAaHME aBTOPOB ITPY (DYHKITNO-
HaJbHOM KapTUPOBAHWMU PEYU BO BpeMsl JaHHBIX oIepa-
LU, O JAHHBIM OTEYECTBEHHBIX MyOJMKALIUI, OTBOAUIOCH
IMOMCKY KOPKOBEIX 30H peun (30H bpoka m BepHmuke).
B T0 xXe BpeMsi BaKHelilleMy U3 IJTMHHbBIX aCCOLMATUBHBIX
TPaKTOB — apKyaTHOMY MYy4KY, KOTOPbIA COeNUHSIET AaH-
HbIE 30HbI, YAEIIOCh 3HAYUTEIbHO MEHbIIIE BHUMAHUS
IIPH OIIepaIsX ¢ «IIpodyxaeHnemM». B 2018 1. Hamu mipo-
BEJIeH aHAJIU3 KapTHPOBaHUsI JAHHOTO ITy4YKa MpU IIMOMax
JIOOHOI HoyM JieBoro moJryimapud [10].

B nutepatype onuvcaHbl MHOTOUKMCIEHHBIE CITyYau TpaH-
3UTOPHOM TMOceonepalMoHHON adazuu Mpu XMpypruue-
CKOM pe3eKLMH TJIMOM, PACIIOJ0XEHHBIX B JOMMHAHTHOM
10 PEYU MOJIYIIAPHH, C «IIPOOYyKIeHnem» [14—16].

3amHEeBUCOYHO-TEMEHHAsI 001aCTh TOMWHAHTHOTO
MO PEYM JIEBOTO TMOJYILAPUS SIBJISIETCS CJIOXHOW aHATOMO-
(YHKIMOHAIBLHOM 30HOI M0O3Ta, B KOTOPOU ITPOUCXOIUT
MEePEKPECT PA3IMUYHBIX JVIMHHBIX aCCOLIMATUBHBIX TPAKTOB.
B cBsI31 ¢ 3TUM, TTO JaHHBIM JIUTEPATYPHI, 3Ty 00J1aCTh
0003HaYaIOT TEPMUHOM «ropstuast Touka» [17—18].

Cornacao ganabM A.C. KynukoBa u coast. (2015),
B 16 % cityyaeB py KPaHUOTOMMU B CO3HAHMHU OTMEUYEHO
yXyAlIE€He HEBPOJIOTUYECKOIO CTaTyca, CBSI3aHHOE Yallle
BCEr0 C aHATOMUYECKUM TOBPEXAEHUEM MTPOBOASIINX ITy-
Tel U1 UIIEMUYECKUM MOPAXKEHUEM BOJIOKOH BHYTPEH-
Helt KaIcysibl. DTO MOXET OBITh CBSI3aHO C HEAOOIICHKOM
HEUpPOXUPYPruuecKoro prucka U 0COOEHHO OMacCHOCTHU
MIIEMMYECKOTO MOBPEXKIEHMS, a TAKXKE C HEAOCTATOUHBIM
HCIIOJb30BaHUEM CYOKOPTUKATBLHOM 2JIEKTPUUYECKOM CTH-
MYJISILIAM TIPOBOAIIMX nyTelt [4]. B Hameii cepun y 6 ma-
LIMEHTOB C MPSMbIM MOBPEXIEHUEM apKyaTHOrO TpakTa
BO BpeMsl olepaly OTMEYaIUCh OTCYTCTBUE WM HENO-
CTATOYHO TIlIAaTelbHAasl CyOKOPTUKAIbHAS 2JIeKTpUYecKast
CTUMYJISILIMSI.

3HaYNTETLHO MEHBIIIE ITyOIMKAIIIA KacaloTCsT aHAJIM -
3a CJIOKHOTO peYeBOr0 CUHIPOMA B ITOCE0NepalliOHHOM
Mepuroe Mocjie KPaHUOTOMUM B CO3HAHUU. PeueBoil cMH-
JIPOM TP MOPAXKEHUU apKyaTHOTO TPaKTa, COeAUHSIOIIAMN
YyepThbl BUCOUYHOTO M JJOOHOTO MOPaXKEHUsI, ONMCAaH HaMu
paHee Ha MEHbIIE rpyrnmne O0O0JbHBIX U TPAKTOBAJICS
Kak MpOBOAHMKOBAs adazusi MpU NOPAXKEHUU apKyaTHOTO
TpakTa [10—11].

Hacrosas paboTta — 3To IpoAOKEHME HAKOTLIEHUS
W aHaJIM3a HabJoneHU I 3a MalMeHTaMU C TJIMOMaMU To-
JIOBHOTO MO3ra, KOTOPbIM BbINTOJIHEHA KPAHUOTOMMUSI B CO-
3HaHUN. OCOOCHHOCTHIO HAIIICH CePUH SIBIISICTCST JIOKAJIH -
3aliMsl OIyXO0JIM B BUCOYHOM J0J1€ JOMUHAHTHOTO M0 peuu
JIEBOTO MOJIyIIapusl, a TakXKe MpUMEHEHUe CyOKOPTUKaJb-
HOM MOHO- U OUITOJIIPHOM 3JIEKTPUYECKON CTUMYIISIAN
C KapTUPOBAaHUEM 3aHEN MOPLMU apKyaTHOTO TPakTa
M THIATEIbHBIM aHAJIM30M J10-, UHTpa- 1 Mocjeonepanm-
OHHBIX peUYeBBIX HapyllleHuli. B pe3yabTaTe mpoBeaeHus
NaHHOW paboThl YCTAHOBJEHO, UTO XapakKTep pPeueBbIX
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HapylleHUI 3aBUCeT OT JOKAJIU3aLMY OMYXOJIM B IIpenesax
BUCOYHOI moym. [1py pacmolokeHMM OMyXOJIM B 3aTHE-
BHCOYHOIT 00J1aCTH, OCOOCHHO IIPU PaCIIPOCTPaHEHUH ¢¢
Ha CyOKOPTUKAJIbHBIC OTICIIBI, BO BpEeMSI OIlepalii Oblia
BO3MOKHOCTh ITOBPEKIEHMS apKyaTHOTO TpakTa. [ToaTomy
pedeBbIe HAPYIICHMS Y YaCTH MAIlMEHTOB OrPaHMYMBAJIVCh
HUCKITIOUYNTEIbHO BUCOYHOM CUMITTOMATHUKOM (3a0bIBaHIE
CJIOB), a Yy OIPYTUX IIPUCOCINHSUINCH peUeBhIe CUMITTOMBI
«Ha OTHAJIEHUN» — JOOHBIE CUMIITOMBI (IepceBepalunm),
00YyCIIOBJICHHBIE TTOpaXkeHUEM 3aTHE YacTH apKyaTHOTO
TpaKTa, IMPOXOISIIeii B BUCOYHOM 0JIe; T. €. OOHAPYKMBA-
JIach TaK Ha3bIBaeMasi IIPOBOMTHUKOBAS adha3usl.

Panee J.M. Anderson u coast. [19] u J.P. Zoéllner u co-
aBT. [20] Takke 0OHaAPYKUBaJI CUMIITOMBI, XapaKTepHBIE
IJIsT TIPOBOMHMKOBO# ada3um mpu CyOKOPTUKAJIbHOMU
3JIEKTPOCTUMYJISILIMU B 3aAHUX OTAENaX JE€BOM BUCOYHOM
JIOJTM ¥ aHTYJISIPHOM M3BWJIMHBI Y OOJBHBIX SITMICTICHCH.
BaxHo, uTo oTIMyaLMecs o MeXaHU3My peuyeBble Ha-
PYIIeHUS TpeOOBaIM Pa3pabOTKM U pa3HbBIX peaOIUTALIM -
OHHBIX IIPOTPAMM.

Ipy0ast ceHcopHast acasus IOCIe OIepalry OTMeYeHa
y 4 mareHTOB. M3 HUX y 2 O0JIbHBIX, TT0 JAHHBIM IIOCIICOTIC-
pamonHoi MPT, BEIsIBIIeHA HITIeMUs, el y 2 — TeMoppari-
YeCcKoe MPOIUTHIBAHKE B JIOXKE YIaIeHHO# omyxonu. [1o Ha-
IIM TaHHBIM, BOSHUKHOBEHWE B 30HE OITePaliN WILIEMUH,
TeMOPParmIecKOro IMPONMTHIBAHKS 1 OTeKa ITPUBOIIIIO K YTSI-
JKeJICHHIO PeYeBBIX HapyIIIeHHI TIocyie onepati. Ho maHHbIi
BONPOC HY>KIAeTCS B NATIbHEHIIIEM N3YICHU.

BbIBO/IbI

1. I[Ipn BHYTPMMOB3TOBBIX OITYXOJISX, JTOKAJTU3YIOIINXCS
B CpPEIHMX M 3aIHUX OTAEIaX BUCOTHOM JOJIH JIEBOTO
noayiapus, 1ejaecoodpa3Ho BbINOAHATE MP-Tpak-
Torpauio ¢ IMOCTPOCHNEM apKyaTHOTO ITy4YKa ISt
OIICHKH €TO B3aMMOOTHOIIICHUS C OITYXOJIBIO.

2. Ilpu ymaieHUHY TIIMaJIbHBIX OIyX0JIeii BUCOYHOM IO
JIEBOTO TTOTyIIapHs HEOOXOIMMO HE TOJIBKO 3JIEKTPO-
CTUMYJISILIMOHHOE KapTHPOBaHWE KOPKOBBIX 30H PEeUH,
HO ¥ CYyOKOPTUKAIbHASI CTUMYJISILIAS apKyaTHOTO ITy4-
Ka W eT0 TepMHUHAJIeH, pacITOJIOXEHHBIX B CPEIHUX
1 3aIHUX OTIeIaX STOM JOJIH.

3. CtumyssIust Ha CyOKOPTUKAJIbHOM YPOBHE MOXKET
OCYILECTBISATHCS OMHOBPEMEHHO C yAAJIEHUEM OITyX0-
JIN MOHOTIOJISIPHBIM 3JIEKTPOIOM, IPUKPEIUICHHBIM
K KOPIIYCY XUPyprudecKoro acmmpartopa. Ilpu atom
WHTPAOIIePAIIMOHHBIC peueBbIie 3(PHEKTH MOTYT OBITh
pa3HOOOPAa3HBIMU M BKJIIOUATH B ce0sI KaK M30JIUPO-
BaHHBIC BUCOYHBIC KOMITOHEHTHI, TaK M COUETAHUE
BUCOYHBIX U JIOOHBIX peUeBBbIX HApYIICHUN 3a CUET
CTUMYJISILIMYA TEPMUHAJIEN apKyaTHOTO TpaKTa.

4. IMocneornepallnoOHHAsI KApTUHA PEYCBBIX HAPYIIICHMUIA,
CTETICHb VX BEIPAsKEHHOCTH 1 XapaKTep 3aBUCHT OT JIO-
KaJIM3allH OITyXOJIM B BUCOYHOM M0JTe (B CPSAHUX WIIH
3aHUX OTIEJIaX), BOBIICYUCHHOCTH B Hee apKyaTHOTO
TpaKTa 1 ero aHaTOMO-(YHKIIMOHAJTBEHOTO COCTOSTHUS
TTOCTIe PEe3eKIIMHU OITYXOJIH.
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PAJTUOYACTOTHASA JECTPYKLIUA
DITUJIEITTOTEHHOU ITEPUBEHTPUKVYJISPHOU
I'ETEPOTOIINU

A.C. I'yzeeBa, H.II. JlenncoBa, A.Bb. /Imutpues, A.A. Xanena, H.A. 3yook, ®.A. Edpemon

DI'BY «Dedepanvrutii uenmp neiipoxupypeuu» Munzdpasa Poccuu; Poccus, 630087 Hosocubupck, ya. Hemuposuua-Jlanuenko,

132/1

KoHTaKThI:

Anacracus CepreesHa ly3eeBa asguzeeva@yandex.ru

BBepeHue. [lepuBeHTPUKYNAPHAA reTePOTONNA — 0fHA U3 NPUYUH TPYLAHOKYpabenbHoi anunencuu. PaznuyHbie MeToAbl
NeyeHus AaHHOW NaToNoruy MMeIoT BapuadenbHyo 3deKTUBHOCTb.

Llenb pa6oTbl — npeAcTaBneHNe KNMHUYECKOTO CyYas NaLUeHTKN ¢ hapMakope3nCTEHTHON 3nunencueii u pe3ynsTaTos
yCnewHoi paAMoyacToTHON [eCTPYKLMKN NepUBEHTPUKYNAPHO reTepoTonuu.

Matepuansi u metoabl. [lpoBeeH aHanu3 neyeHns nauneHTkn 33 net, koTopas ¢ 19 net cTpagaeT anunencueit ¢ 4acTbl-
MU (okanbHbIMU (A0 70-80 pa3 B MecAL) U GunatepanbHbIMU TOHUKO-KNOHUYECKUMU (B0 4—6 pa3 B rofy) NpuUcTynamu.
B aHamHe3e naumneHTke B 2018 r. BbINOJHEHA NEPefHEBUCOYHAS OGIKTOMUSA CNpaBa, YaCTUYHAsA Pe3eKLMUA PacnoNoXKeH-
HOil B NO6HOW [0S NePUBEHTPUKYNAPHOI reTepoTonuu NpaBoro 6OKOBOro Xenyfoyka. Hactota hoKanbHbIX NPUCTYNOB
nocne nepeoi onepauun gocturana 150 pas B Mecal, 6unatepanbHbiXx TOHUKO-KNOHUYECKUX — O 3—-4 pa3 B Mecsll.
B 2019 r. B oTaeneHun dyHKuMOHaNbHON Helipoxupyprun OTBY «PepepanbHblil LeHTP Heilpoxupyprun» MuHsgpasa
Poccun (HoBocubupck) nposefieHbl f006CNeA0BaHME U XMPYPTUYECKOE NedeHIe laHHOI NaLneHTKM B obGbeMe cTepe-
OTaKCUYECKOI PafMOoyacTOTHON feCTPYKLUM NePUBEHTPUKYNAPHON reTepoTonuu cnpasa. Nepuof HabnwopeHna nocne
0nepaTMBHOTO NeyeHuns coctaBun 14 mec. PagnodactoTHas AecTpyKLMa NepuBEHTPUKYNAPHON reTepoTonni NPpOBOAN-
nacb B 5 Toukax. [ocne onepauumn pa3suica TPaH3UTOPHbIA HEBPONOTMYECKUI AedULMUT B BUAE TEBOCTOPOHHETO re-
Munapesa Ao 4 6annos, KOTOPLIA perpeccupoBan K MOMEHTY BbINMUCKU. 3a 14 Mec KaTaMHe3a y NaUMeHTKN Cy4nnoch
3 6unarepanbHbiX TOHUKO-KNOHUYECKUX NpUCTyna. PoKanbHble NPUCTYNbl NOCAe BTOPOil onepaLuu 6oMblie He NOBTO-
PANUCD.

3aknioyenne. KnuHudeckuin cnyyait LeMOHCTPUPYET AOCTATOYHYI0 3 (EKTUBHOCTb U OTHOCUTENbHYIO 6e30NacHOCTb
PaAMoYaCTOTHON [ECTPYKLMMU NEePUBEHTPUKYNAPHOI reTepoTonun Npu apMakope3nCTEHTHON anunencum.

KnioueBble cnoBa: anunencus, pokanbHas 3nNuNencus, NepuBEHTPUKYISPHas reTepoTonus, CTepeoTakcuyeckas paguo-
YaCTOTHas LEeCTPYKLMS, reTepoTonus

IOnsa uutupoBanusa: ly3eesa A.C., lenucosa H.I1., Amutpues A.b. v gp. PagmoyactoTHas fecTpyKLumMa anuaenToreHHomn
nepuUBEHTPUKYNAPHOI reTepoTonuu. Helipoxupyprus 2023;25(1):62-9. DOI: 10.17650/1683-3295-2023-25-1-62-69

Radiofrequency ablation of epileptogenic periventricular heterotopia

A.S. Guzeeva, N.P. Denisova, A. B. Dmitriev, A.A. Khalepa, N.A. Zubok, F.A. Efremov
Federal Neurosurgical Center, Ministry of Health of the Russia; 132/1 Nemirovicha—Danchenko St., Novosibirsk 630087, Russia

Contacts:

Anastasiya Sergeevna Guzeeva asguzeeva@yandex.ru

Background. Periventricular heterotopia is one of the causes of the intractable epilepsy. Different treatments of this
pathology show variable efficacy.

Aim. To present the result of radiofrequency ablation of periventricular heterotopia in a patient with drug-resistant
epilepsy.

Materials and methods. 33-year-old female patient has been suffering from epilepsy since the age of 19 with frequent
focal seizures (up to 70-80 times a month) and bilateral tonic-clonic seizures (up to 4—6 times a year). In 2018 the patient
underwent resection of the right temporal lobe with its medial structures and partial resection of the periventricular
heterotopia located in the right lateral ventricle. The frequency of focal seizures after 1t surgical treatment increased
till 150 per month, bilateral seizures — up to 3—4 per month. After additional examination stereotaxic radiofrequency
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ablation of periventricular heterotopia on the right side was performed in 2019 in the Department of Functional Neurosurgery
of the Federal Neurosurgical Center (Novosibirsk). In total 5 ablation spots were made in the periventricular heteroto-
pia. Follow-up period was 14 months. Right after the operation a transient left-sided hemiparesis has developed (up to
4 score of MRC scale) which regressed by the time of discharge. During 14 months of the follow-up period the patient
had 3 bilateral tonic-clonic seizures, however, after 2" surgical treatment focal seizures did not appear.

Conclusion. This clinical case demonstrates sufficient efficacy and relative safety of radiofrequency ablation of peri-

ventricular heterotopia in drug-resistant epilepsy.

Keywords: epilepsy, focal epilepsy, periventricular heterotopia, stereotactic radiofrequency ablation, heterotopia

For citation: A.S. Guzeeva, N.P. Denisova, A.B. Dmitriev et al. Radiofrequency ablation of epileptogenic periventricu-
lar heterotopia. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1):62-9. (In Russ.). DOI: 10.17650/1683-

3295-2023-25-1-62-69

BBEJIEHUWE

VY3/10BbIE TETEPOTONMU CEPOTO BEILECTBA OTHOCITCS
K ITOPOKaM pa3BUTHSI KOPbI TOJIOBHOI'O MO3ra, BO3HUKAIOILIMM
B pe3yJIbTaTe HapyIIeHUs MUTpaii HeipoHOB. COCTOSIT
Y3JIOBbIE TE€TEPOTONMUU M3 KOHIJIOMEPATOB HOPMAaJIbHbBIX
KJIETOK MO3ra, CrpyNIMPOBAHHBIX B CyO3MEHAUMATbLHOM
(TIepMBEHTPUKYIISIPHOM ) MJIU TTIOIKOPKOBOM IIPOCTPAHCT-
Be. MaciuTtab 1 YKMCIo y3eJKOB CUJIbHO BapbUPYET OT He-
0O0IBIINX EAUMHUYHBIX IEPUBEHTPUKYISIPHBIX Y3€JKOB 10
HECKOJIbKUX Y3JIOB OOJIbIIIMX pa3MepoB. B 6oJiee C10XKHBIX
cllydasix MEPUBEHTPUKYJISIPHbIE U TTOAKOPKOBbBIE YU4aCTKU
CepOoro BelIeCTBa MOTYT ObITh ACCOLIMUPOBAHbI C APYTUMU
TUNAMU MOPOKOB KOPTHKAIbHOTO Pa3BUTUSI, BKIOYask
KOPTUKAIbHYIO TUCTIIA3UIO M MOJMMUKporupuio. Kak He-
OoJIBIIINE, TaK U pacIIMpeHHBIE (DOPMBI Y3JIOBOI TeTepO-
TOIUU OBIBAIOT OMHO- U ABYCTOPOHHUMU [1].

IlepuBEHTPUKYISIPHBIEC Y3JI0BbIE TETEPOTONUU YACTO
acCOMUPOBaHH ¢ (hapMaKOPE3NUCTCHTHOM SITHJICTICHEH.
OHM CUNTAIOTCS YaCThIO TUC(HYHKIIMOHATBHOMN CETH, CBSI-
3aHHOM C BbIIIIEeXallleil Kopoii ToJ0BHOTO MO3ra. Yiajie-
HUE MEPUBEHTPUKYJISIPHON TE€TePOTONUU C JOMOTHUTEb-
HOI pe3eKireil KOphl UK JIOOAKTOMUEH MOXET U30aBUTh
MMaleHTa OT SIUJICTITUYECKUX MPUCTYyoB. OOHAKO 3TU
BUJIbl XUPYPIrUYECKOTO JICUEHUSI UMEIOT 3HAUUTENIbHBIE OT-
paHWYEeHMSsT, 0OCOOEHHO Y MALlMEHTOB C TeTepOTONMEM, pac-
MOJIOXKEHHOM PpSIOM ¢ (DYHKLIMOHAJIBHO 3HAYMMOM 30HOi
KOpBI TOJIOBHOTO Mo3ra [2].

CiemyeT OTMETUTD, UTO JICUCHNE TaHHOW MaTOJIOTHUN
MyTeM PE3EKTUBHOM XUPYPTUM C BBICOKOM J0JIEi BEposIT-
HOCTHU CITOCOOHO BbI3BaTh PA3BUTHE MOCJIEOINEPALIMOHHOTO
HeBpoJiornyeckoro aedpuinra. CrepeoTakcnmueckas Helt-
POXUPYPIrUsl MOXET 3HAYMTEIbHO YMEHBIIUTL XUPYpruue-
CKYIO TpaBMY [2], 0IHAKO 3TOT METOJ TpeOyeT TIIATeIbHOM
MPEeXUPYPruuecKoi TMarHOCTUKA U TEXHUYECKU MaJIOI0-
CTyMeH B O0JIbIIMHCTBE HEUPOXUPYPIUUECKUX KITUMHUK.

Iexb paboThl — IIpeACTaBIICHIE KIIMHUIIECKOTO CTydast
MAIMeHTKHU ¢ (hapMaKOpPEe3MCTEHTHOM SMUJICTICUCI B pe-
3yJIbTATOB paAlOYaCTOTHON N€CTPYKUMU NEPUBEHTPUKY-
JISIPHOI TeTepOTONHH.

KJIIMHUYECKUN CITYYAN
Tlayuenmra A. 33 nem c scanobamu Ha snuienmuyeckue
npucmynsi nocmynuna 6 DI'BY «Dedepanvrotit yenmp Heli-

poxupypeuu» (DI[H) Munzopasa Poccuu (Hosocubupck)
¢ OUAazHO30M CIMPYKIYPHOU (YOKAABHOT SNUACNCUlL.

U3 anamuesa 3abonseeanus uzeecmuo, umo 6 19 aem
Y NAYUEHMKU CAYHUACA Nepablli OUAamepatbHblil MOHUKO-
kaonuyeckuil npucmyn (BTKII) ¢ gokarvrbim debromom.
AHanoeuuHble NPUCMYNbI NOBMOPSAAUCH C HACMOMOU pa3
6 2—3 mec. I[lpucmyn Ha4UHAACS C MOHUMECK020 HANPANCEHUS.
Ae80li pyKU, 3amem Ae60il NOAOBUHbL MUUA C COXPAHHOU 0CO-
3HAHHOCMbIO, 0djee CO3HAHUE HAPYULAA0Ch U PA36UBAACS
BTKII. Pokanvrvie npucmynst He 6ce2da mpancgopmuposa-
auce 8 BTKII u eo3nukanu cepusmu do 10—15 pasz 6 dens
€ 4acmomoul HeCcKoAbKO OHell 6 MeCay, NPU SMOM CO3HAHUE
60 épeMsl NPUCMYN08 coxpauarocs. Ilayuenmxa panee npu-
HUMana caedyrwujue aHmusnULenmu4ecKue npenapamol
(ADII): sanvnpoesyro Kuciomy, regemupauemam, npeeaba-
AUH, Kapbamaszenuw, oKcKkapoasenux, monupamam, Aamo-
mpudxcut. Bce ebiuenepeuuciennvie nexapcmeentuie cpeo-
cmea He 0KA3bleaAU KAUHUYECK020 dpghekma u cHUICaIu
4acmomy npUCMyno8 Ha KOPOMKuUe NPOMENCYMKU 8PeMeHl.
Ilo danubim maenumuo-pesonaucuol momoepaguu (MPT)
20/106H020 M032Q BbISEACHbl NEPUBCHMPUKYAAPHAS 2emepo-
monus npaeoil 100HoU 0oau, NPUBHAKU (OKANbHOU KOpMU-
KaAbHOU Qucnaa3uu npasoil 8UCOYHOL 004U CO CKAEPO30M
npasoeo eunnoKamna.

B aneape 2018 2. 6 dpyeoit Helipoxupypeu4eckoil KAuHUKe
nayuermie 6biNoAHeHb NepeoHeMeOUdnbHAs 8UCOUHAsS 100~
SKMOMUSL CNPABA, Pe3eKUUs NePUBCHMPUKYAAPHOL 2emepo-
MonuYu npagoeo 60K0e020 HceaydouKa nood KOHMpPOAeM UH-
mpaonepayuonHoi srekmpoxopmuxoepaguu. Cpasy nocae
ONepamueHo20 Ae4eHUsi NPUCMYNbL NOAHOCHbIO Peepeccupo-
6a1U, 0OHAKO NOSGUAACH HEA08KOCMb 6 Ae6oll pyKe. Cnycms
3 Mec nocae onepayuu pazguacs nepewlil peyuousHbLil cyoo-
DOdCHbLI npucmyn. A uepes 200 nocae Xupypeu4eckoeo Aeve-
HUA SRULenmu4ecKue napoKCu3mMbl OMMe4aluch npaKmuye-
cKku edxcednesro do 10— 15 pas 6 cymku. lasree bTKII cmanu
noseasaucey 3—4 paza 6 mecay. PoxarvHvle npucmynst me-
nepb GO3HUKAAU ¢ MAHYUWUX CEHCOPHBIX OUYULeHUTI 8 N80l
DPYKe ¢ nocAeOyRuUM MOHUHECKUM HANPANCEHUEM Ne8biX
Koneunocmeti. B mapme 2019 2. nayuenmke A. npogeden
noemopHuLil 8udeo-snekmposnyepanoepaguueckuii (531)
MoHumopuHe (danee — 8udeo-33I3I-monumopune), Ha Komo-
DOM pe2ucmpupo8anach SNUAeNMUGOPMHAST AKMUBHOCHb
6 npasgoii 10610 obnacmu. B 2019 e. eocnumanuzupogana
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015 npogedeHus cmepeomakcuyeckoi onepauuu ¢ OIIH
6 Hosocuobupcke. Ha momenm eocnumanusayuu y nayueHmyu
OMMeuanucs npucmynsl 2 6U008:

1) okanvhbie HemMomopHble CeHCOPHBIE U MOMOPHbIE MOHU-
KO-KAOHUYecKUe npucmynsi N0 2eMUmuny caeea ¢ co-
XPAHHOU OCO3HAHHOCMbIO;

2) BTKII ¢ ghokanvrbim debromom.

Aumusnunenmuveckas mepanus 8KANO4ANA AAKOCAMUO
(200 me ympom, 100 me 6 06e0 u 200 me sewepom), nepamna-
Hen (6 Me Ha HOUb) edceOHe8HO.

B cmayuonape evinonnen ckanvnoswlii eudeo-33-mo-
HUMOpUHe 8 meueHue 2 cym, Ha KOMopom 8 600pcme08anu
U 80 CHe 3ape2UcCmpUpPo8ana PecUOHAAbHAS INUNENMUPOPMHAS
aKmugHocmos — O0epopMuposanHsle KOMNAEKCbL «OCMPAs —
MeOneHHas 80AHA» amnaumyooii do 150 mx B 6 npaeoii ucou-
Ho-yenmpo-memernoll oonacmu (C4—T4—P4—Pz). Dnunen-
MmugopmMHas aKMUBHOCMb Pe_UCMPUPOBALACH 8 CMPYKMYpPe
npexodsueco mema-3ameonenus 8 mex dce omoesax. Ha 3a-
nucu y NayueHmKU OMmme4aiucs QoKanbHble CeHCOPHble NPU-
cmynbl ¢ mpancgopmayueii 6 hokanbHble MOMOPHbLE NPUCMY -
not 6 1e6oli pyke, 3 uz komopoix oviau ¢ 3eoaroyueii 6 bTKII.
3ona Hauana npucmynos no dannsvim III (anexmposnyea-
n0epaghus) nokaruzosanacs 6 omeederusx F4—C4—T4 (puc. 1).
Takouce 3apecucmpuposansl cyOKAUHUMeCKUe nammepHbl (o-
KanvHolX npucmynos 6 smux e omeedenusx (F4—C4—T4)
(puc. 2).

IIpu npogedenuu MPT 201061020 MO32a nO dSRUNPOSPAM-
Me 8blsi61eHbl NOCMONEPAUUOHHASL KUCMA 8 NPABOil BUCOYHOLL

done, 30Ha KUCMO3HO-2AUO3HbIX U3MEHEeHULl 8 npagoii A00HOI
done. O6HapysceHbl Y346l CYOINEHOUMAPHOU 2emepomonuu
8 obaacmu 1amepanvHoil CMeHKU npasoeo 60K08020 jceny-
douka (puc. 3).

1o 3akarouenuro Heliponcuxonoeuuecko2o 00c1edo8anus
do onepayuu, SIMOUUOHANLHOE COCMOSIHUS NAYUEHMKU 0bL10
HecmabunbHbIM, OMMeUalucs Hagazuuesie cmpaxu. Kpumuka
K c80emy 3a001e8aHUI0 U COCIMOSHUIO CHUMICEHA, OPUEHMUPO-
8aHue 8 Mecme, 8peMeHU U COOCMBEHHOL AUMHOCMU COXPa-
Herno. Hesponoeuueckuii cmamyc 0o onepayuu — 6e3 ocobeH-
Hocmell.

Ilocae nposedentoeo 06cae008anUs 8bINOAHEHA CIMEPeO-
makcuyeckas paduovyacmomuas decmpykyus (PYA) nepu-
BEHMPUKYAAPHOU 2emMepomonuu cnpasa. Ycmauosxka 6a3o60-
20 K0AbYA U 0Onepayus nposoouUaUcs nood obueil anecmesuell.
Touku 6xoda paccuumsl@anucs ¢ y4emom Haukpamyaiuiei
mpaeKmopuu K MUWeHAM, 6He QYHKUUOHAAbHO 3HAUUMBIX
30H. JlecmpyKuyus npogoousacs 31eKmpodom ouamempom
5 mm uepe3 2 mpeghunayuonnvix omeepcmus. Cmepeomaxcu-
yeckas PYJ] eemepomonuu 6 3amolio4HO-meMeHHOU 004a-
cmu cnpasa npogedena 6 4 ouaeax npu Hazpese sneKkmpoda
do 70 °C 6 meuenue 60 c. Yepesz 2-e mpegunayuonnoe om-
eepcmue nposedena decmpykuyusi euje 1 ouaea eemepomonuu
€ memu Jice napamempamil.

B pannem nocaeonepavyuonnom nepuode (1-e cymku no-
ciae onepauuu) ommedancs neekuil eemunapes 00 4 641106
8 1€8bIX KOHEYHOCMSIX, 8 0CIAAbHOM He8poaoeUHecKuUl cma-
myc 6bin 6e3 omKaoHeHUll om Hopmbl. lemunapes b6bicmpo
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Puc. 1. 3ona nauana npucmyna y nayuenmku A. Ha 31ekmposHyegarocpamme

Fig. 1. The area of the attack onset according of patient A. on the electroencephalogram
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Puc. 2. Cybkaunuueckuii nammepn npucmyna y nayuesmiu A. Ha sneKkmposHyedanoepamme

Fig. 2. Subclinical attack pattern of patient A. on the electroencephalogram

Puc. 3. Yaasr cybonenoumapHoti eemepomonuu 6 obaacmu 1amepanbHol
CMeHKU npagozo 60K08020 Jceaydouka y nayueHmku A. Ha MaeHuUmHo-pe-

30HAHCHOU momozpamme & pexcume T2

Fig. 3. Nodes of subependimar heterotopy in the area of the lateral wall of the right
lateral ventricle of patient A. on a magnetic resonance tomogram in T2 mode

peepeccuposan, K MoMeHmy 8vinucku (Ha 4-e cymku nocae
onepayuu) cuaa 8 aegsvix pyke U Hoge cocmasuaa 5 61108,
HO 0MMe1anacs AesKas NUPamMUOHas HeOOCMAamo4HOCMb 6 ae-

6blX KOHEeYHOCm:AX.

DE30HAHCHOU momoepamme 6 pexcume T2

N S . —_— il

A oo

B JS@ETE

Puc. 4. Ilocreonepayuonnsie ouaeu decmpyKuyuu 6 0oaacmu 1amepanbHoll
CMeHKU npagoeo 60K08020 iceaydouka y nayueHmku A. Ha MazHUMHO-

Fig. 4. Postoperative foci of destruction in the area of the lateral wall of the right
lateral ventricle of patient A. on a magnetic resonance tomogram in T2 mode

Ha 2-e cymku nocae onepayuu npogedena MPT 2on06-
HO020 M032a, ee daHHble NOOMBePOUNU ONMUMANLHYIO N0KAAU-
3auuto ouaeos decmpykuuu (puc. 4). Ha 3-u cymxu nocae

onepamuenoeo neuenus @wvinoanena III, na komopoii
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Puc. 5. Dnexkmposnyeghanoepamma nayuenmru A. Ha 3-u cymu nocae OnepamueHo20 Ne4eHus

Fig. 5. Electroencephalogram of patient A. on the 3 day after surgical treatment

OmMMeHaucy peokue peoyyupoearHHvle KOMIACKCbL «OCMPast —
MeonenHas oana» ¢ akyenmom 6 C4—T4 e cmpykmype 3a-
Meonenus 8 moii sce obaacmu (puc. 5).

Tlo pesyavmamanm Hetiponcuxonoeueckoeo 00c1e008anus
Ha 5-e cymiku nocae onepayuu éce HeUponcuUxon02utecKue
noKazamenu COXpaHAAUCh 8 Mex Hee HOPMAMUGHBIX ePAHU-
yax, Kax u 0o onepayuu.

Puc. 6. Ouaeu decmpyxyuu y nayuenmru A. yepes 10 mec nocae onepamug-
HO20 NeHeHUs HA MAZHUMHO-DE30HAHCHOI momozpamme & pevicume T2

Fig. 6. Foci of destruction of patient A. 10 months after surgical treatment on a mag-
netic resonance tomogram in T2 mode

Tlocae 6binucku uz cmayuoHapa nayueHmka npoooica-
aa npuem ADII 6 npexcrem obseme; npUCmMynbl He B03HUKANU.

Yepes 5 mec nocae onepayuu cay4uics 0OHOKPAMHbLU
BTKII ¢ poxanvhbim debromom. Yepes noaeoda nocae onepa-
Yuu no Mecmy JcUmenbcmaed 8uvinoaHena konmpoavtas 91,
N0 OGHHBIM KOMOPOU SNUAENMUDOPMHOI AKMUBHOCIU 3A Ne-
pUo0 06caedoganus He 3apecUcmpupo8aHo.

Yepes 8 mec nocae onepamuenoeo aewerus BTKII no-
emopucs. Yepes 10 mec nocae onepayuu 6vinoaHeHa KOHM-
poavHasa MPT 2oa06n020 mo3ea, no pezyromamam Komopou
00HAPYJICeHa KAPMUHA 04a208bIX 00pA308aHUI NEPUGEHMPU-
KYASPHO CHNpasa Ha yposHe meaa u 3a0He20 po2a npagozo
60K06020 Jcenydouka (puc. 6).

Cnycms 13 mec nocae onepamueHoeo AeueHusi BHO8b 803~
Hux BTKII (na D3I namonoeuueckoii akmugHocmu He 3ape-
eucmpuposano). Ha momenm konmpoasHoeo ocmompa (uepe3
14 mec nocae onepauuu) npucmynsi bonee He NOBMOPANUCH.
Ha dannviit momenm nayuenmra npunumaem ADII 6 npexnc-
Hem obseme. IIpodonscaemes dunamuueckoe Hadar0eHue.

OBCYXIEHUE

CyImecTByeT HECKOJBKO METOIOB XHUPYPTUIECKOTO
JIeYeHUsI TIepUBEHTPUKYJISIPHBIX Y3JI0BBIX T€TePOTOITHIA.
Haubonee pactpocTpaHeHHAs METOIUKA — PE3EKTUBHAS
xupyprus. T. Agari 1 coaBT. onMcaayd KIMHAYECKUI Ciydai
YCIIEITHOTO XUPYPTUIECKOTO JICUCHMS C TIOMOIIBIO PE3eK-
WY TICPUBCHTPUKYJISIPHON Y3II0BOI reTepoToIu hapma-
KOPE3UCTECHTHOM SIMJICTICUH, TIPOSBIISIONICICS IPUCTY-
TaMU B BUIE OCTAHOBKY aKTUBHOCTH, OPOATMMEHTAPHBIX



aromatu3moB 1 BTKII [3]. Ha MPT ronoBHoro mosra
UM OOHaApPYKeH ovar IMepUBEHTPUKYIISIPHON y3JI0BOI1 re-
TEPOTOITUH TIPABOTO OOKOBOTO KeIya0dKa, IMPH 3TOM HK-
TaJbHas cKabItoBas DI pukcrpoBana OUTEMIIOpaTbHYIO,
MMPEUMYIIECTBEHHO IMPaBOCTOPOHHIOK SIMIICTITU(hOPM-
HYIO aKTUBHOCTB. BBITIOTHEHHAS MMAIlMeHTY MarHUTO3H-
medanorpadus ykasaaa Ha odar B IIpaBoil BUCOYHOI I0JIe,
a UKTaJbHas OqHO(POTOHHAS] ASMUCCHOHHAST KOMITBIOTEP-
Hasi ToMorpacdusi IToKa3ajia 001acTb Turepriephy3nn B 30HE
rereporonuy. Ha mHBa3suBHOM Bumeo-D D -MOHUTOPUH-
re 30Ha Hayaja IPHUCTYIIOB BBISIBJICHA B IPAaBOI BepXHEU
BUCOYHOM M3BWJINHE U ME3UAIBHOI MTOBEPXHOCTH TTPAaBOM
3aTBUIOYHOI IOJIH, a BOBJICYCHHE TETEPOTOINH B TIPUCTYII-
HBII TTaTTepH OBIJIO BTOPUYHBIM. ABTOPHI IIPEAITOIOXKIIIH,
YTO MCTUHHAS 30HA Havayia MPUCTYIIOB ObLIa YITyIIeHa,
¥ BCE BOUJICTITU(OOPMHEIC Pa3psiabl OBLIA BTOPUYHBIMU
denomeHamu. [laneHTy BBHIITOTHEHA PE3EKIMS TOJIBKO
TIepUBEHTPUKY/ISIPHOI TeTepoToIy. B TeueHre KaTaMHe3a
(5 net m 4 Mec mocIIe orepay) IPUCTYITBI HE TTIOBTOPSI -
yuch [3]. MUHYCOM TIpSIMOit XUPYPrudecKoit pe3eKInn
CUNTAIOT 3HAYMTEIBLHBIA PHCK MTOBPEXICHNS KOPKOBBIX
W TOAKOPKOBBIX CTPYKTYp IIPHW BBIIIOJIHEHWU HOCTYIIA
K IUIyOOKO pacIojioXXeHHBIM rerepoTonusiM. Kpome Toro,
Yy MaIAeHTOB ¢ ABYCTOPOHHMMM ITOPOKAMM Pa3BUTHUS
¥ IBYCTOPOHHMM HA4yajJOM IIPUCTYIIOB pe3¢KTUBHAS XM-
pyprus yaiiie Bcero HelenecooopasHa [1].

B mocnenHue rogbl 3HAUYMTENILHO BHIPOC MHTEPEC
K CTEepeOTaKCUUEeCKON HEUPOXMPYPTUU, B YACTHOCTH,
MU3-3a 00IIeH TeHACHINY K MUHUMU3aII NHBa3WMBHBIX
xupyprudyeckux onepaunii [4]. C 1940 r. ucmonb3oBa-
JINCH pa3Hble GU3NICCKUE TIPUHITUTILI IS JICUSHUSI Ova-
TOBBIX MMOPaXXeHUH [5]: XUMHYECKME aTreHThI, KOATryJs-
IUSI 9epe3 IPSIMOe BO3IEHCTBHE 3JIEKTPUISCKOTO TOKa,
WOHU3UPYIOIIas pagvamus, MHIYKINWS TeIla WIN XO-
JIOMHOTO a30Ta, (DOKYCHUPOBAHHBINA YIBTPa3BYK, (DOKY-
CHpOBaHME 3JEKTPOMATHUTHBIX BOJH WA pagrovac-
TOTHas TepMOoa0JIsIus. TiareapHas IpeaoIepalnoHHAS
SJICKTPOKINHIUYECKAas] XapaKTepPUCTHKA SIUJICTITHYC-
CKOM ceTH cTajia IPeanoChIIKON ajs mpuMeHeHus: PUJI
B XUPYPTUH dnnencuu [4].

Pa3BuTre cTepeoTakKCHMIecKOro MeToIa IS JICUCHMST
STIUJICTICUN B HAIlleil CTpaHe TeCHO CBSI3aHO C NESITeIIb-
HOCTBIO Poccuiickoro HayYHO-MCCIIeIOBATEIbCKOTO HEeli-
POXUPYPIUUEeCKOTo MHCTUTYTA UM. TIpod. A.JI. [ToneHosa
(Cankr-IletepOypr), uMeHHO TaMm B 1962 I. IpoBeaeHbI
IepBbIe OIepaIliy 110 CTePEOTAKCHMIECKON AECTPYKIINU
TajamMudeckux saep [6]. CBoii BKJIag B pa3BUTUE CTEPEO-
TaKCMYCCKOM XMPYPTUU BHECTU BBHIIAIOIIAECS OTECYECT-
BeHHBIe xupypru B.A. Porynos, A.T. 3emckas, F0.A. Tap-
mamoB, H.I1. Paoyxa, .M. Paukos u C.I1. IOxapes [7].
Kpowme Toro, mpobiaemMaMu XupypruaecKoro JedeHMST S1TH-
JIETICUM BIUTOTHYIO 3aHuManuchk B ®I'BHY «UucTuTyT
SKCIePUMEHTATBHON MeTUIIMHB (JICHMHTpa), BO3IIaB-
msiemoM ¢ 1970 . H.T1. BextepeBoii, a Takke B UHCTUTYTE
Helipoxupypruu um. akan. A.Il. Pomomanoa HAMH
Ykpauns! (Kues) [8]. B HacTosiiee BpeMsI Cpeny CIIeIm-
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AJIMCTOB, 3aHMMAIOIIMXCS BOIIPOCAMU CTEPEOTaKCUIECKOM
XUPYPTUU SMUJICTICUM, MOXHO BBIISIUTH Mpodeccopa
A.C. Illepmesepa, pogoHadaIbHUKA CTEPEOTAKCHIECKOM
KaJUI030TOMUM; ¢ KOHIIA 1990-X TomoB Xupypruaeckoe Jie-
YeHME SIICTICUU CTaJIO0 ISl HeTO OMHUM U3 TIPUOPUTET-
HBIX KIIMHUYECKUX HaTlpaBieHuii [9].

Ha ceromusimHMiT 1eHb HE MPOBEACHO HU OIHOTO
CPaBHUTEILHOTO TIPOCIEKTUBHOTO MccienoBanus PUJL
¥ CTaHOAPTHBIX Pe3eKTUBHBIX IMOAX0n0B [4]. Criocod xu-
PYPTAYECKOro JICUCHMsS B KaxKIOM OTIEJIBHOM CiIydae
oIpenesIsieTCs MHINBUIYATbHO, UCXOMS M3 KITMHNIEeCKIX
TIAHHBIX U PEe3yJIBTaTOB JOTIOJHUTEILHBIX METOIOB 00CIe-
TIOBaHUSI.

Hnst onTUMAaJNBHOTO ONpeneeHUs XUPYPrudecKoi
TaKTHUKH 9aCTO TpeOyeTcs IpoBeaeHue ctepeo-O3I ¢ mo-
MOIIIBIO CTEPEOTAKCUIECKON MMIUIAHTALIMU BHYTPUMO3-
TOBBIX 3JICKTPOIOB, KOTOpAst JaeT BO3MOXHOCTh UCCIIEIO-
BaTh KaK CaMM Y3JIBI TeTEPOTOITMHY, TAK U BBIIIIEJICKAIITYIO
KOpPY FOJIOBHOTO MO3Ta U IpYrue BHEOUYAroBble CTPYKTYPHI.
HaHHBIe pa3TUYHBIX MCCIICIOBAHUA MTOKa3aau, 4TO B TO
BpeMsI, KaK MHTepUKTAIbHAS SIMIeNTU(GOPMHAS aKTHB-
HOCTh 9aCTO BO3HMUKAET U3 y3JIa T€TEPOTONNH, NKTAJTEHOE
BJIEKTPUYECKOE HAYaJI0 3a9aCTYIO PETUCTPUPYETCS U3 OKPY-
JKaroIIeil KOPBI TOJIOBHOTO MO3ra. TakuMm o6pas3oM, y Ta-
IIMEHTOB, KOTOPHIM BBIMIONHAETCS cTepeo-D3I, ciaemyer
IUTAHUPOBATh PACIIONIOXEHUE BJIEKTPOIOB ¢ KaK MOXHO
0oJiee ITMPOKNUM OXBATOM IeTepOTONMMIECKIX Y BHEOYAro-
BBIX 00JIaCTE#1, KOTOpBIE ITOTEHIINAIBHO MOTYT CTaTh MU-
meHsmvu mist PYJI [1].

AKTYaJTbHOCTB TIpOBeIeHUS cTepeo-DBI misa Takmx
nanueHToB oTpaxkeHa B ctatbe F.C. Schmitt u coasT. [2].
HccnemoBarenu onucany KIMHAYECKUN cirydaii (papma-
KOPE3UCTEHTHOM 3IMICTICKH, TIPX TOM OCHOBHAsI HAXOI -
Ka Ha MPT rojoBHOro Mo3ra — oJHOYHas IEPUBEHTPU-
KYJISIpHAsI TeTePOTONMS U aTPOGHS BEpXHE MHCYIISIPHOM
KOPBI CJIeBa 1 Mo3xXeuka. KpoMe Toro, Obura o0HapykeHa
BO3MOXHAasI CBSA3b IEPUBEHTPHUKYISIPHON TeTEPOTOITNHI
¢ Kopoit. Ha 3anmcu ckampmoBoro Buneo-2339-MoHNTO-
pPUHTA BBISIBJICHA 30HA HadyaJja IIPUCTYIIOB B JIEBOT IOOHO-
BHCOYHOI 00JIACTH, MKTAJIBHBIN AaTTepH Ha MHBa3BHOM
DOI'-MOHUTOPHUHTE IOJYICH C MEePUBEHTPUKYISIPHOM
rerepoTtonuu. [TareHTy BBIIOJTHEHA CTepeOTaKCUIecKast
PY/1 nepuBeHTpUKYASIPHOM y3710BOI rereporonuu. Yepes
TOJl MCXOJ MO HAJWYMIO IIPUCTYIOB KIacCUPUIIMPOBaH
kak IB o mkane ncxomos ieuenust armiericun J. Engel
(Ix. Durem). TakuM 0Opa3oM, aBTOpaMH ITOTy4eHBI JOKa-
3aTeJIbCTBA SITUJICTITOTCHHOCTH OYara B TeUeHE MHBA3HB-
HOTO 00CJIeIOBaHMSI, a TAKXKe TIPEACTABICHO pacIiio3HaBa-
HME pacIipOCTPaHEHUS ITPUCTYITA Ha BBITIEIECKAIITYIO KOPY.
B omnmceiBaeMOM ciTydae IociiefoBaTeIbHOE, TIOUTH TTOJTHOE
pa3pylleHre TeTEPOTONNH 1 TIPUJICTAIONIETO PACIIMPEHIS
K OCTPOBKY IIPHBEJIO K COKPAIIICHHIO TIPHUCTYIIOB [2].

T. Agari 1 coaBT. IPeANOA0XKUIN, YTO IEPUBEHTPUKY-
JISIpHAST Y3JI0Bast TeTEPOTOIHS SIBJISIETCS MaTb(popMariuei,
CBSI3aHHOI, BEPOSITHO, C MATOJIOTMYECKOM OKPYKAFOIICH
KOpPOii, ¥ BBIABUHYJIM THIIOTE3y O TOM, YTO TeHepaIus
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SMUAKTUBHOCTU T€TEPOTONNUU BO3HUKAET U3 SIMUIEITO-
TE€HHBIX CEeTel, BKJIoUasl He TOJbKO caMy T€TepOTOIMIO,
HO U COCEIHUE OTAEIbI KOPbl. ABTOPHI CUMTAIOT, YTO AaXKe
yaaJeHUe OHOM TeTEPOTONMU MOXKET BbI3bIBATh pa3pyliie-
HU€ BCEU SMUJIENTOreHHOM CETU M TEM CaMbIM M30aBUThb
MmauyeHTa OT IIPUCTYNoB [3].

ITo muenuto M. Cossu U COaBT., CYIIECTBYeT IOCTa-
TOYHO JI0KAa3aTeJIbCTB TOTO, YTO CJIOXKHBIC aHATOMO-(DYHK-
LIMOHAJIbHBIE CETU BOBJIEYEHbI B TEHEPALIMIO SMUIETITUYE-
CKMX pa3psioB y MALMEHTOB C 3MWJIETICUEN, CBSI3aHHOM
C MEPUBEHTPUKYJISIPHOU reTepoTonuei. Takum odbpazom,
ycrex pe3eKIMOHHOM XUPYPIUK B MOJOOHBIX CIydasix TeC-
HO CB$I3aH C BbISIBJIEHMEM 3TUX MATOJOTMUeCKUX ceteit [1].

K BecbMa HempocCThIM 3aa4aM OTHOCSITCS Mpeaorne-
pallMOHHAas OlieHKa U XMPYpPruueckoe Je4eHue B ciaydyae
HaJW4usl y MalMeHTa HECKOJbKUX MaTOJAOTMM, Kaxmaas
U3 KOTOPBIX MO OTAEJIbHOCTU WJIM BMECTE MOXET OBbITb
snujentoreHHoi. [TpuMep mogoOHON cuTyalMy onucain
L.D. Ladino 1 coaBT.: y mauleHTK! ¢ (POKaTBLHOM SIUIETT-
CMEW B OJHOM MoJylIapuu ObLT U CKJIEpO3 TMMIOKamIIa,
U TIEpUBEHTPUKYIsIpHAs y3aoBas rereporonus. 1o pe-
3yJIbTaTaM WHBa3suBHOW DD smuienToreHHON 30HOMI
0Kazajcs TMIIoKamIl, 00JbHOU BbIMOJIHEHA MEPEAHEBU-
couHas JjobskTomus ¢ ucxogoM IA mo mkane J. Engel
yepe3 3 roga mociie Xupyprudaeckoro jgedenus [10].

B onrcaHHOM HaMU KJIMHUYECKOM CIydae y MalyeHT-
K1 A. 10 XUPYPrUYECKOTO BMEIIATENIBCTBA TOXKE BBISIBJIEHO
HECKOJIbKO MaTOJOTUA: MEpUBEHTPUKYJISIPHASI TETEPOTONHS
MpaBOi1 JIOOHOM 01, MPU3HAKK (DOKATEHOM KOPTUKAITLHOMN
JIUCTUIa31U TPaBoOii BUCOYHOM 10JIU CO CKJIEPO30M MPABOro
runnokammna. ITocie nposeaeHus Npexupypruyeckon nua-
THOCTUKM OOJIbHOI A. MpoBeneHa IepeaHeBUCOUHasT J100-
SKTOMMSI CIIPaBa, OMHAKO Yepe3 3 MeC IIPHUCTYITH BO30OHO-
pwmch. [Ipu rocrmtammzanuu B8 @LH (HoBocnbupck)
JAaHHBIE CKAJIBIIOBOTO BUIIE0-DD ] -MOHUTOPHHTA TIO3BOJIVIIA
HUCKJTIOYMTD BEPOSITHOCTh HAJTMYMS o4ara B JIEBOM IOJylla-
puu. Ha ctopoHe nopaxkeHust nalMeHTKe A. yxKe ObUla BbI-
MOJTHEHA PE3EKLMsI BbILLIENEXAIIENH KOPbI, ¥ TOTEHLIMATbLHO
SMUJIENTOTEHHOM CTPYKTYpOii OCTaBajlaCh TOJIbKO Y3J10Bast
reTepoTOIHS, TO3TOMY Hallla TpyIina 0TKa3aaach OT ITPOBe-
JIEHWSI MTHBa3WBHOTO BUIe0-D D -MOHMTOpHHTA.

Meton PU/I ctan Gosee npearnoyTUTEAbHBIM IO CpaB-
HeHUIo ¢ Apyrumu Metomamu eie ¢ 1960 r. K cyiecTBeH-
HoMmy npeumyiectsy PU/I ¢ KoHTposieM BpeMeHU U TeM-
TepaTypbl OTHOCUTCS KOAryJIMPOBaHHE C OIpeaesicHueM
TpaHUIl U OTCYTCTBHEM (hOPMHUPOBAHUS CIIaeK TKaHU
B mpoiecce Harpesa [11].

Ecu pykoBOICTBOBAThCS pe3ysIsTaTaMu crepeo-231,
PY/l memoHCTpUpyeT XOpolliee BIMSHHE Ha IPUCTYIIBI
y TIALIMEHTOB C SITIJICTICUEH, CBI3aHHOI C TICPUBEHTPHUKY-
JIIPHOI TEeTePOTOIHEH, YTO COITOCTABUMO C JAHHBIMU 00-
CJIeOBAHMSI, KOTOPBIEC TOCTUTAIOTCS IIPH OTKPBITOM pe3eK-
TUBHOU xupypruu. Meron PYJl MoXxHO paccMaTpuBaTh
KaK BapyaHT XUPyPrUIECKOTO JICICHUS |- IMHWM TIPH Ta-
KoI1 (hopMe SIMICTICHH. YIOBJIECTBOPUTEIIBHBIC PE3YJIBTaThI
MOTYT OBITh ITOIYYEHBI 1 IIPU IBYCTOPOHHEN MEpUBEHTPH -
KYyJISIPHOI TeTepOTONNH, He MOMIAIONICIHCS TPaTuIIMOH-
HoW xupyprunu. [Ipouenypa PU/I 6e3onacHa 1 He mpensiT-
CTBYET BO3MOXHOW PEe3eKIIMOHHON OIlepallii B clIydae
HeyJa4Yy B KOHTPOJIE MPUCTYTIOB [1].

SAKJIFOYEHHME

JLis pelieHus1 Bormpoca o0 MpOBEASCHUU NMALMEeHTY XU-
pypruueckoro jedeHus meronoM PYJI HeoOxomum psin
ycIoBuiA: (hakT (hapMaKOpPE3UCTEHTHOTO TEUCHUST SITHJICTI-
CHU ¥ HAJIMYME CTPYKTYPHOTO MOPaXeHUsI B BUIE TICPH-
BEHTPUKYJISIPHOH Y3JIOBOIi TeTepOTONUM 10 JaHHEIM MPT
TOJIOBHOTO Mo3Ta. Tak:ke HeOOXOIMMO IOATBEPXKICHIE
SIUIETITU(OPMHON aKTUBHOCTH B O0JIACTH PACIIONIOXKE-
HUS TeTepOTOITNH C IIOMOIIBIO Braeo-DD [ -MoHUTOpHHTA,
a TIp1 HeOOXOIMMOCTH — TIpoBeAeHUe cTepeo-DII, KoTo-
past GbuKCcHpyeT 30HY Hadaja IIPUCTYIIOB C TIEPUBEHTPHKY-
JIIPHOM TeTepOoTONNH (TaHHOE MCCIICIOBAHNE TTO3BOJISICT
HUCKITIOUNTH TeHEpaIlNio aKTUBHOCTH BHITIIEIEXKAIIIe KO-
pOii TOJIOBHOTO MO3Ta).

B mpencraBieHHOM KIMHUYECKOM CIIyJae ITOJIOXH-
TeJbHBIN 3 GEKT OT olepauy HabII0gASTCST Ha TIPOTSI-
XKEeHUU 14 Mec ¢ perpeccoM IT0CIeonepalmoHHOTO HEBPO-
Jormyeckoro aedumnura. Ha ocHOBaHMU 3TOrO0 MOXKHO
caenath BBIBOA 00 3(D(EKTUBHOCTA M OTHOCHUTEIBHOM
6e3onacHoct PY/I mepuBEeHTPUKYISIPHOI TeTepOTONUM
pu (hapMaKOPE3NCTEHTHON SITMIICTICUH.
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BBICOKOJIO3HOE CTEPEOTAKCUYECKOE
OBJIVYEHUE B JIEMEHUU KPYTTHOTO METACTA3A
U Er'O PELIUJIUBA, HAXOJISIIUXCS B CTBOJIE
TOJIOBHOT'O MO3TA
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BeepaeHue. Ha 2020 r. 3a601€BaeMOCTb PaKoM MONOYHOI Kenesbl B Poccumn coctasuna 11,8 % cpeam BCex OHKONOTMYe-
CKux nartonoruit u 21,7 % onyxonen, BbIABASEMbIX Y XKeHIWMH. [Ipy 3TOM YacToTa MeTacTa3MpoBaHMA B FONIOBHOI MO3T
oueHuBaetca B 13-32 %. Nmetotcsa gaHHble, 410 HER2-N0N0XUTENBHBIN 1 TPUMKALI HEraTUBHbLIA NOLTUMbI PaKa MOJNOYHOM
wenesbl 60s1ee CKAOHHBI K METaCTa3UpPOBAHUIO B TOJIOBHOW MO3T MO CPABHEHUIO C APYTUMU.

Llenb uccnepgoBaHusa — npefcrasieHne cydyas NpoBefeHNs BbICOKOA03HOM0 CTEPE0TAKCUYECKOro 06/1y4eHNS KPYNHOMo
meTactaza HER2-nonoXuTeNbHOTO paka MOIOYHOM Xenesbl B CTBOJIE FOIOBHOTO MO3ra M NOBTOPHOMO 06/NyYeHUs peLm-
LMBA 3TOT0 MeTacTa3a C oKaNbHbIM KOHTPOJEM Yyepe3 5 eT U OTCYTCTBMEM Y NALMEHTKW HEBPONOTUYECKUX HAPYLLEHUIA.
Marepuanbl u metoabl. [lpoBefieH aHanM3 pe3ynLTaToB CTEPEOTAKCUYECKON Iy4eBOW Tepanuu KpynHOro meTtacTasa
B CTBOJIE FOIOBHOTO MO3ra M NOBTOPHOI CTEPEOTAKCUMYECKOM Jly4eBON Tepanun Ha peuuamnB paHee 06Ny4eHHOro oyara
C NIOKaNbHbIM KOHTPONEM yepes 5 neT.

Pesynbrarbl. Ha MOMEHT 0CMOTpa Yepes 5 feT Noc/ie Hayana ieyeHns COCTOAHME NaUMeHTKM oueHuBaetcs B 100 6annos
no wkane KapHOBCKOro, N0 AaHHbIM KOHTPOJIbHbIX MHCTPYMEHTAbHbIX UCCNEA0BAHNI NPU3HAKOB NPOLOKEHHOTO POCTa,
JIy4eBOr0 HEKPO3a He BbIAB/IEHO.

3akntoueHue. peacTaBneHHoe KAMHUYECKOE HAbMoaeHUe UANKOCTPUPYET HEOBXOAMMOCTL AETaNbHOIO ONpeAeneHus
rPaHuL, ONyX0in Ha OCHOBAHUM JaHHbIX MarHUTHO-PE30HAHCHOW TOMOTrpadum C BbICOKUM pa3pelleHneM, BbICOKOTOYHOTO
KOH(OPMHOTro NofBeeHUA A03bl 06yYeHUA B pexume runod@pakuMoHNpOBaHUsA U BepudUKaLmMm peuuamBa no faHHbIM
NO3UTPOHHO-3MUCCUOHHOM TOMOrpaduu. Bo3moxkHoe CUHEPTMYHOE BAUsIHWE TAapreTHOI Tepanuu TpebyeT aanbHeiiwero
U3y4yeHus.

KnioueBble cnoBa: meTactasbl B CTBOJI FOJIOBHOTO MO3ra, 06/y4eHne peLuanBa, pak MoaouHoi xenesbl HER2-nonoxw-
TeNbHbIN, runodpakunoHMpoBaHue, paguoxupyprus, KnbepHox
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Background. Breast cancer contributed to 11.8 % of all the oncological diseases detected in Russia in 2020 and to
21.7 % of tumors detected among women. The frequency of brain metastases is estimated at 13-32 %. Itis known that
HER?2 positive and triple negative breast cancers metastasize to the brain more frequently.

Aim. To present the case of stereotactic high-dose irradiation for a large brainstem metastasis from HER2 positive breast
cancer and re-irradiation of the recurrence.

Materials and methods. Analysis of the results of stereotactic irradiation for a large brainstem metastasis from HER2
positive breast cancer and re-irradiation of the recurrence with a local control over five years was performed.

Results. The local control after five years did not show any signs of tumor progression or post-radiation necrosis. The pa-
tient’s Karnofsky Performance Status was estimated at 100 points.

Conclusions. The case shows the necessity of highly conformal stereotactic dose delivery to the tumor, precise determi-
nation of tumor boundaries on high resolution thin slice magnetic resonance imaging, verification of recurrence using
metabolic studies and hypofractionated dose delivery. It remains open whether and to what extent target therapy may
contribute to local control.

Keywords: brainstem metastases, re-irradiation of recurrence, HER2-positive breast cancer, hypofractionated radiother-
apy, radiosurgery, Cyber Knife

For citation: Romanova N.I., Zubatkina I.S., Ivanov P.I. High-dose stereotactic radiosurgery for large brainstem meta-
stasis and its recurrence treatment. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1): 70-7. (In Russ.).

DOI: 10.17650/1683-3295-2023-25-1-70-77

BBEJIEHUWE

Ha 2020 r. 3a601eBaeMOCTb paKOM MOJIOYHOI XKeJie3bl
(PM2K) B Poccuu cocraBuna 11,8 % cpenu Bcex OHKOJIO-
TMUYECKMX Tatojioruit u 21,7 % omyxoJieit, BbISIBISIEMBIX
yxeHmuH [1]. B Mupe 3a 2020 1. 3apeructprupoBaHo 6oiee
2 mutH ciiydaeB PM2K — 11,7 % oT uuciia BceX OHKOJIOTH-
yeckux 3aboneBanuii [2]. I1pu 3TOM yacToTa MeTacTasu-
pPOBaHMS B TOJIOBHOU MO3T olieHuBaetcst B 13—32 % [3].
ITo nmerommmcs nanabpiM, HER2-T107105KMTeTBHBIN U TPU-
XAl HeraTUBHBIN moatunbl PM2K OoJiee CKIIOHHBI K MeTa-
CTa3MPOBAHUIO B TOJIOBHOM MO3T IO CPaBHEHUIO C IPYTH-
mu [3, 4]. KommuiekcHoe neuenune npu PM2K Bkimouaer
B ceOsI XUpyprudecKoe JICUeHNEe, XUMHO-, TOPMOHO-, JIy-
4YeBYIO U TApPTeTHYIO Tepanuio [5—7]. B pamMkax KoMIuieKc-
HOTO JICICHUS TIPH METACTATUIECKOM ITOPAsKEHUH TOJIOB-
HOTO MO3Ta BO3MOXHO IIPUMEHEHHE JIyIeBOM TepaItnu
B 00BEME TOTAIBHOTO O0JIydeHHS TOJIOBHOTO MO3Ta, CTe-
PEOTAKCUIECKON JIyIeBOI Tepaluy B PEeKUME PaTUOXH-
Pypryu Uiy TurodpakiumoHnpoBanus [7, 8].

B naHHo# paboTe MpUBOAUTCS KIMHUYECKUN Clydai
mareaTkn ¢ HER2-monmoxurensHeiM PM2K 1 MmeTacTa-
THYECKMM TTOPaXeHNEM TOJIOBHOTO MO3Ta, a TakxKe 0J1aro-
MIPUSITHBIN pe3yIbTaT CTEPEOTaAKCHIECKOM JTyIeBOM Tepa-
MM KPYITHOTO METACTaTUIECKOIrO ovyara B BapOJHEBOM
MOCTY B peXXnuMe TUIIo(GPpaKIIMOHNPOBAHMS 1 IOBTOPHOTO
00JTyYeHMS IPY PEIIUANBE, OIICHEHHBIN yepes 5 JIeT Iociie
3aBepIICHUS JICUCHUS.

KJIIMHUYECKUN CITYYAN

B 2016 2. 27-nemmueii nayuenmke H. onpedenen duaeno3
UHBA3UBHORO HecneyughuueckKo2o paka 1e6oil MoAOUHOI Jice-
ae3vt TINIMO, ITla cmadus, c ompuyamensHbiM PeyenmopHbIM
cmamycom, HER2/neu pesxo nonoxcumenen, Ki-67 = 60 %,
mymayuii 6 eenax BRCAI u BRCAZ2 ne gvisgnero. I[Iposedero
KOMNAEKCHOe AedeHuUe: Heoadslo8aHMHAs NOAUXUMUOMEDA-
nus, padukanbras macmakmomus no Maddeny caesa, nocae
HA3HaAYeHa KOMOUHUPOBAHHAS Mepanus KaneyumaobuHom

u mpacmy3ymabom u npogedeH NOCACONEePAUUOHHBLI KYpPC
AYHeoll mepanuu Ha 06Aacmb Pe2UOHAPHbIX AUMPAMUHECKUX
V3106 U MsAcKue mKauu nepeduell epydHoii cmenku. IIpodoa-
Jcena mepanus KaneyumaOuHom u mpacmy3ymabom, Ha gho-
He komopoii 6 cenmsdpe 2017 e. 6He3anHO NOAGUAUCH WaAmM-
Kocmb noxo0ku, oHeMmeHue 8 npagoi noarosune meaa. llpu
npoeedenuu MaeHUMHO-pe30HancHoi momoepaguu (MPT)
20/106H020 M032a C KOHMPACMHBIM YCUACHUEM BbSIGACHbL
KpynHoe KUCMO3HO-CoAUOH0e 00pa308anue 8 1e8bix 0moenax
eapoaueea mocma, ananoeuyHoe Heboabuoe 0bpazoeanue
6 Npaeoii 8UCOHHOI one, pacueHeHHble KaK 6MopUHble 04azu
(puc. 1). Dxcmpakpanuanvrvie Memacmasol He GbisI8ACHbI.

B konye cenmsabps 2017 e. nayuenmxe H. nposedeno
AeueHue: ceanc paduoxupypeuu Ha ycmanogke «Kubep Hooe»
Ha ouae o6semom 1,2 cm’ 6 npasoii eucounoii done, npeonu-
cannas doza — 20 Ip; 3 ppakuuu cmepeomarxcu1eckoil 6bi-
COK0O003HOII 1Y4ea0ll mepanuy 6 pexcume UNOPPaKYUOHUPO-
eanus Ha ouae obsemom 10,2 cm’ 6 eapoauesom mocmy,
npednucannas 0oza — 24 Ip (puc. 2—4).

C Hos0ps 2017 e. mepanus usmenena Ha mpacmy3ymad
u aanamunub, Ha gone komopoii 6 mapme 2018 e. eviseae-
HO npoepeccupoganue 3a001€6aHus — Memacmasuposanue
8 akcuansapHble aumpamuveckue y3nel. Ilpu buoncuu aum-
gamuueckoeo y3na nodmeepicoen memacmas UHEA3UBHOIL
KapUuHOMbL MONOYHOIU Jicene3bl Hecneyuguyeckozo muna
€ OMPUUAMENbHBIM PEeUenmopHbIM CIAMYCoM, Pe3K0 HoA0-
wcumenvivim HER2/neu u Ki-67, pasnoim 90 %. C anpens
2018 e. mepanus ckoppekmupogara, Kk mpacmysymaoy 0o-
baesneHsl KapbOnIAMUH U nepmy3ymao.

B mae 2018 e. nayuenmka cmana ommeuams oHemeHUe
8 K0Jice npaegoll N0A0BUHbBL 20/108bl, NepuoduyecKue NPUCMynbl
OHeMeHUsl nanbles NPasoll KUCmu, 20108Hble 00U 8 3amblioY-
Hoil obnacmu. Ha ocnosanuu MPT 201061020 Mo32a ¢ KOH-
mpacmuposanuem u NO3UMpPOHHO-IMUCCUOHHOU momoepaduil,
coemeujeHoll ¢ Komnsromeproii momoepagueti (I12T/KT),
¢ "C-memuoHuHOM 6bis161eH Peyuous 00pa306anUs 6apoiuesa
mocma (puc. 5).
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Puc. 1. Ha T1-636euenHbix MAZHUMHO-PE3OHAHCHbIX MOMOZDAMMAX € KOHMPACMHBIM ycuneHuem nayuenmku H. na momenm monomempuueckoii noozo-
MoBKU 2 MEMAcmamuecKue Onyxonu: 8 Cmeoae 20106H020 mo3zea obsemom 10,2 cm’ u 6 npasoii eucounoii done (caesa) obsemom 1,2 cm’

Fig. 1. On Tl-weighted magnetic resonance imaging with contrast enhancement of patient N. at the time of topometric preparation, 2 metastatic tumors:
in the brainstem with a volume of 10.2 cm’ and in the right temporal lobe (left) with a volume of 1.2 cm’

Puc. 2. /lozosoe pacnpedeaenue npu 0bayuenuu memacmasa 6 eapoauegom mocmy Ha T 1-836euieHHbIX MACHUMHO-PE30HAHCHBIX MOMOSDAMMAX ¢ KOHMPACH -
HbIM YcUAeHUeM 8 aKCUanbHol (a), KOpoHanvHoll (0) u casummanvhoil (8) NPoeKyusx

Fig. 2. Dose distribution during irradiation of metastasis in the pons on T1-weighted magnetic resonance imaging with contrast enhancement in axial (a),
coronal (6) and sagittal (8) projections
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Puc. 3. Tucmoepamma «dosa—obsem» Fig. 4. Directions of ionizing radiation beams of the Cyber Knife during irra-
Fig. 3. Histogram “dose—volume” diation of metastasis in the brainstem



B urone 2018 . nposedeno nosmopuoe cmepeomarcuye-
cKoe 00ay4enue 6 pexcume eUnoOPpPaKyUoOHUpo8anus Ha an-
napame «Kubep Hoxe» peyuousa ouaea é cmeone 201081020
Mmosea obsemom 7,8 cm’. Ilpednucannas dosa no kparo ony-
xoau cocmasuna 24 Ip ¢ nogviwernuem dozwt do 27 Ip na co-
AUOHDBLI KOMROHeHm (puc. 6—8).

C urons 2018 e. nayuenmke HasHavena mepanus npena-
pamom mpacmy3yma6 smmarzun. I1o daHHbIM KOHMPOALHBIX
MPT, [I9T/KT ¢ " F-pmopsmuamuposurom é Ounamure npu-
3HAK08 NPOOOANCEHHO20 POCMA 00PA308AHUS 8APOAUCEA MOCA
U NPasoii BUCOUHOU 00AU He 8blsI8AEHO, OAHHBIX 0 1Y4e60M He-
Kpose mkaneil 8 obnacmsix oonyuenus vem (puc. 9, 10).

HYepes 5 1em nocae Havana neveHus Ha MOMEHM OCMOMPA
cocmosiHue nayuenmku oyenusaemcs ¢ 100 6arnos no wka-
ne Kaproeckoeo, 5SKkCmpakpanuaibHbix Memacmasos He 8bl-
aeaeno. [llayuenmka npodoadxcaem npuHuMams mpa-
cmy3ymat SMmaH3uH.

Puc. 5. Peyuoue memacmasa éapoaueeéa mocma: a — dannule T1-636euien-
HbIX MACHUMHO-DE30HAHCHbIX MOMOSDAMM C KOHMPACMHBIM YCUACHUEM;
0 — OaHHble NO3UMPOHHO-IMUCCUOHHOIL, COBMEUEHHOU ¢ KOMNbIOMEPHOU
momoepaghuu ¢ 'C-memuorunom, 8bis164510UUe 04A2 NOGbIUIEHHO20 HAKO-
naenus paduoaKkmugHo2o gapmayesmuieckoo npenapama @ npoeKyuu
8aponUesa MOCMA ¢ UHOCKCOM HAKONACHUS, DAGHbIM 5,7

Fig. 5. Recurrence of brainstem metastasis: a — TI1-weighted magnetic
resonance imaging data with contrast enhancement; 6 — positron emission
combined with computed tomography with ''C-methionine, revealing the focus
of increased accumulation of radioactive pharmaceutical drug in the projection
of the brainstem with an accumulation index equal to 5.7
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OBCYXIEHHUE

Bonee mmrenpHass IPOLOJKATEIBHOCTD KU3HU OH-
KOJIOTUYECKUX IMAallMEHTOB, CBSI3aHHAsl C BHEIPEHUEM
MeINKAMEHTO3HOTIO JIEUEHUsI Ha OCHOBE ITporpecca B I1o-
HUMaHUM MOJIEKYJISIPHO-TEHETUYECKUX OCOOEHHOCTEM
OITyXOJIEH, a TAKKE JOCTYITHOCTh METOIOB HENPOBU3YaIH-
3aLMU IPUBOIAT K 00JIee YaCTOMY BBISIBIIEHHUIO METACTa-
TUYECKOTO IMOPAXEHMST TOJOBHOTO MO3ra ¢ HEOOXOIM-
MOCTBIO TIPUHSTHS KIIMHUYECKNX PELIEHUA O BO3MOXHBIX
meronax siedenus. [Tpu PMXy 10—15 % matmeHToB aua-
THOCTUPYIOTCSI CUMITTOMATUYECKIE METACTA3bI B TOJIOBHOM
mo3r Uy 30 % oHU BBISIBIISIIOTCSI BO BpeMsl ayrorcuu [9].
B GosbIIMHCTBE CiTy4aeB METACTA3BI JIOKAJTU3YIOTCS B 0OJIb-
LIKX TOJIYLIAPUSIX, a ITOPaKEHWE CTBOJIA TOJIOBHOTO MO3ra

HabniogeHune 3 npaktukm | From practice

— KpWvBas 4O30BOro pacnpefeneHna Ha obnactob
MaKCUManbHOro HaKoOMIEHNA PaaMoaKTVBHOIO
dapmaueBTMueckoro npenapara / curve of dose
distribution to the area of maximum accumulation
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Puc. 7. Tucmoepamma «do3a—obsem» ¢ yuemom 0aHHbIX HOZUMPOHHO-IMUC-
CUOHHOUL, COBMEUEHHOU ¢ KoMNblomepHoil momoepaguu ¢ ''C-memuonunom
Fig. 7. Histogram “dose—volume” according to positron emission tomography
combined with computer tomography with C-methionine

Puc. 6. ﬂ03030€ pacnpeaeﬂeﬂue hpu 06/!)/'46‘]'!11” peuuauea memacmasa 6 6apoauesom mocmy: a — AKCUdNbHAasA NPoeKyus Ha T'1-636eweHHbIX MACHUMHO-
PE30HAHCHBIX MOMOSPAMMAX C KOHMPACMHHIM YCUNCHUEM, 0 — KOPOHAAbHAA NPOEKUUA HA NO3UMPOHHO-IMUCCUOHHbIX, COBMEUEHHbIX C KOMNbHOMEPHbIMU
momoepammax c ”C—MemLIOHMHOM; 6 — casummanbHasa NPoOeKyUs Ha T1-636euentbix MACHUMHO-PE30HAHCHbIX MOMOSPAMMAX C KOHMPACMHBIM YCUNCHUEM

Fig. 6. Dose distribution during irradiation of recurrent metastasis in the brainstem: a — axial projection on TI-weighted magnetic resonance tomograms
with contrast enhancement; 6 — coronal projection on positron emission combined with computed tomograms with ''C-methionine; ¢ — sagittal projection

on T1-weighted magnetic resonance tomograms with contrast enhancement
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Puc. 8. Hanpaenenus nyuxoe uonusupyroueeo uzayuerus «KubepHoxwca»
npu 00ayueHUU peyuousa Memacmasa 8 Cmeone 20106H020 M032a

Fig. 8. Directions of ionizing radiation beams of the Cyber Knife during irra-
diation of recurrent metastasis in the brainstem

Puc. 9. Omcymemeue namonozuuecko2o HaKonAeHus KOHMPACMHO20 eeuje-
cmea 6 aeebix omdenax eapoauesa mocma Ha T1-636ewleHHbix Ma2HUMHO-
DE30HAHCHBIX MOMOSPAMMAX C KOHMPACMHbIM YCUAeHUEM Yepe3 5 1em nocie
eunogppakyuonuposarus Ha ycmaroske «KubepHoxc» (a) u omcymcmeue
Namono2u4ecK020 HaKonAeHus pacuoaKmueHo2o Gapmayeemueckoeo npe-
napama 6 1egbix 0moenax 6apoaueda MoCma Ha RO3UMPOHHO-IMUCCUOHHBIX,
COBMEUCHHBIX C KOMNBIOMEPHbIMU momoepammax ¢ '8 F-gpmopamuamuposu-
HOM uepe3 5 aem nocae cmepeomakcutecKoli 1y4e6ol mepanuu Ha yCMaHog-
ke «Kubep Hooce» (6)

Fig. 9. Absence of pathological contrast enhancement in the left sections
of the brainstem on T1-weighted magnetic resonance tomograms after
contrast administration 5 years after hypofractionation on the Cyber Knife (a)
and absence of pathological accumulation of a radioactive pharmaceutical
drug on positron emission combined with computer tomograms with '* F-fluoro-
ethyltyrosine through 5 years after stereotactic radiation therapy at the Cyber
Knife (b)

cocrapisieT 2—3 %, HO IIpU 3TOM BCET/IA SIBISIETCS TSLKEIBIM
OCJIOXKHEHMEM OHKOJIOTHYecKoro 3aboneBanus [10].
Bricokast TIIIOTHOCTD IIPOBOISIINX ITyTelt U smep de-
PEMMHBIX HEPBOB B OTHOCHUTEJIBHO HEOOJBIIOM 00BEME
CTBOJIA TOJIOBHOTO MO3Ta CIIYKUT IIPUINHON OBICTPOTO
Pa3BUTHS HEBPOJIOTUYECKUX HAPYIIICHWI IIPY CAABJICHUN
X METaCTaTUYECKOM OITyXoJibto. [ITyOMHHOE pacItooxe-
HUE CTBOJIOBBIX CTPYKTYP M BBICOKAsI BEPOSITHOCTD ITO-
BPEXICHMS IIPU MCIOJH30BAHUY MWHBAa3MBHBIX METOIMK
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Puc. 10. Coxpanennas yeaocmrocms npooosuux nymeii  npoeKyuu mema-
CMAamu4ecK020 04aza 8apoauesa Mocma Ha Ou@@y3uoHHoO-meH30pHOI MPaK-
moepamme uepe3 5 nem nocae ceanca paduoxupypeuu 6 pexcume 2unogpa-
YUOHUPOBAHUS

Fig. 10. Preserved integrity of the conducting pathways in the projection of the
metastatic focus of the brainstem on the diffusion tensor tractogram 5 years
after the radiosurgery session in hypofractionation mode

OrpaHUYMUBAIOT BBIOOP 3(P(PeKTMBHOTO M 6€30IMacCHOTO
JnedyedHoro nmoaxoaa [11—13].

BMmecTte ¢ TeM pagmoxupyprust 1TaBHO ITOKa3aja CBOIO
BBICOKYIO 3(b(EeKTUBHOCTD B JICUCHUHN METACTa30B B IO-
JoBHOM Mo3re [14—21]. [IpuMeHeHne TOYHO cHOKyCH-
POBAHHOTO M3TyYEHUS C BRICOKUM TPaINEeHTOM MaIeHUS
O3Bl 3a MpenesiaMi oJara Io3BOJISIeT IMIPOBOIUTE O0Ty-
YeHHWE METAacTa30B, JaXe PaCIOJI0XCHHBIX B KPUTHYE-
CKMX CTPYKTypax TOJIOBHOTO MO3Ta. Tak, IpoBeIecHHbBIC
PETPOCTIEKTUBHBIC UCCICIOBAaHUS MOKA3aJIM BHICOKYIO
3 GEKTUBHOCTH 1 0€30MTaCHOCTD IIPUMEHEHUS PaTOXH -
PypTyM OIS JICICHUSI METaCTa30B B CTBOJI TOJIOBHOTO MO3-
ra. [1pw 3TOM ypOBEeHb JIOKAJTLHOTO KOHTPOJISI OBLT CpaB-
HUM C pe3yJbTaTaMU JICYCHUSI METAaCTa30B B OOJIBIINX
TMOJIyIIapusIX TOJTOBHOTO Mo3ra. Tak, mo JaHHbIM A. Patel
u coasT. [10] m D.M. Trifiletti u coast. [11], yepe3 roxn



Puc. 11. Coomnowenue duamempa memacmasa u apoauesa mocma
Ha T1-636ewenHbiX MAZHUMHO-PE30HAHCHBIX MOMODAMMAX C KOHMPACH -
HbIM YCUNCHUEM HA MOMEHM Nepeoeo ceanca paouoxupypeuu (a) u npu pe-
yuouge memacmasa npu NOBMopHoM ooayueruu (6)

Fig. 11. The ratio of the diameter of metastasis and pons on T1-weighted
magnetic resonance imaging with contrast enhancement at the time of the first
radiosurgery session (a) and in case of recurrence of metastasis with repeated
irradiation (6)

ITOCJIe PATHOXUPYPTUISCKOTO JICUSHUST JIOKATbHBIN KOHT-
poJib coctasiisut 74—100 %. Cpeansist 12-MecsiuHasi BRLKU-
Bae€MOCTh IIOCJIE CTEPEOTAKCUUCCKON pPaTuOXUPypPTUU
METAcCTa30B B CTBOJI TOJIOBHOIO Mo3ra coctaBuia 32,7 %,
2-J1eTHsISI BbKUBaeMoCTb — 16,7 %. Cepbe3HbIX SIBJIEHUIA
pagualiMOHHONM TOKCMYHOCTA HE OTMEYaoCh. ABTOPBI
COO00IIaI0T 0 HU3KOM YpoBHe ociaoxHeHuit (0—9,5 %),
KOTOpEIE B OOJIBIIIEH CTETICHN HAOMIOOAINCH Y TAIUEHTOB,
paHee TOJYYMBIINX 0O0IIee 00JIydeHNE TOJIOBHOTO MO3Ta.
OnHaKo 0COOeHHOCTD JAHHBIX MyOJIUKALINIA — 3TO HEOOJIb-
IO 00BEM METACTATUYCCKUX 09aroB, MOIBEPTHYTHIX pa-
IUOXUPYPTUIECKOMY JICUCHUIO, KOTOPHI BapbUpOBaJ
or 0,1 mo 2,8 cM?, T.e. ObUT Ha MOPSIAOK MEHbBIIE, YEM
B npeactaBieHHoM HabmoneHuu (10,2 cm3). Maiibie o0be-
MBI MUIIICHEH 00IydeHUsI 00yCIaBINBAIN HU3KYIO YaCTO-
Ty OCJIOKHEHUI, TaK KaK BEICOKOKOH(POPMHOE 1 CeJleK-
THBHOE TTOABEACHNE BRICOKOM O3l paaraii, ¢ pe3KUM
CITamioM 036l 3a MpeeIaMy MUIIICHH, TIO3BOJISIJIO HE TIpe-
BBIIIATH TOJIEPAHTHYIO JIy4eBYIO Harpy3Ky Ha CTBOJI TOJIOB-
Horo Mo3ra. OmHaKoO C yBeTMYECHHEeM 00beMa IaTOJIoTHIE-
CKOTo ouara JydeBas Harpy3Ka 3a IpenejiaMyd MUIICHU
TaKKe BO3pACTacT, YBEIMINBas PUCK JTYIeBOTO ITOBPEXKIC-
HUS OKPYXAIOIINX TKaHEeH U pa3BUTUSI HEBPOJIOTUIECKIX
OCJIOXHEeHMI. B TaHHOM HAOMIONeHUN JUaMeTp MeTacTa-
THYECKOTO o4ara coCTaBmI 2/3 ToNepeyHnKa BapoIreBa
Mocta (puc. 11, a). Takoe COOTHOIIEHHE TIPEeAIIONaraeT
KpaifHe HU3KYI0 BEPOSITHOCTH YCIICITHOTO MCXOJa IpU
MIPUMEHEHHUH JII000I M3BECTHON METOTUKY JiedeHUsI. Tak,
HaM He yaajoch oOHapyXuTh B 0a3e maHHbIX PubMed
IMyOJIUKAIIIA O JICUCHUHW METACTa30B B CTBOJI TOJIOBHOTO
Mo3ra, 00beM KOTopbIX rnpesbiman 10 cm®. Ho B maHHOM
KIMHUYECKOM HaOII0IeHNM KOH(MOPMHOE IOABEIACHIE
JTO3BI C PAIIMOHAIEHBIM HAIIPABJICHUEM ITyYKOB M MCTIOJb-
30BaHME METONMKH TUTTO(MPaKIIMOHNPOBAHMS TTO3BOJIMIIN
IIPOBECTH JIeUCHHNE Oe3 JIyIeBOrO MOBPEKICHMST TKaHEH
CTBOJIA.
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Hpyrast o0coOeHHOCTb JaHHOH ITyOJIMKALIUU — TIOBTOP-
HOe 00JTy4eHHMe MeTAaCTaTUISCKOTO oJara Iocjie BO3HUK-
IIero penuarBa 4epe3 7 Mec. PeruouBrupoBaHme WHTpa-
KpaHHAJIbHBIX METAacTa30B IIOCJIe CTEPEOTaKCUIECKOTO
BBICOKOIO3HOTO OOJIydeHUSI MOXKET JocTurarh 27 % [22].
Peumnus MeTacTaza B 00J1aCTH CTBOJIA TOJIOBHOTO MO3Ta
o0ycnaBIMBaeT KpaiiHe HeOJIarompusTHBIN TPOoTHO3 [23].
I1py BOBHMKHOBEHNH PELIMANBA BCTACT BOIIPOC O BEIOOpE
JIEYeOHBIX OMIINI, KaK M IPH JICYUCHNUU TTEPBUIHOTO Me-
TacTaTmdeckoro ovara. OmHaKoO MPUMEHEHUE PaTrOXM-
PYpPTUH MMeeT OTPaHUYCHUS B CBS3U C MOBBIIICHHOM!
BEPOSTHOCTBIO Pa3BUTHSI TTOCTIYUEBBIX OCIIOKHEHUI, UTO
0COOEHHO KPUTUYHO, €CJIM pedyb MAET O KPYITHOM OdJare
B CTBOJIE TOJIOBHOTO Mo3ra (puc. 11, 6) [23—25]. B To xe
BpeMsI IoaBeACHNUE BHICOKOM T03BI paavalii 3a HECKOJIb-
KO CEaHCOB ITO3BOJISICT YMEHBIIINTH PHUCK JIy4eBOTO HEKPO3a
napeHXUMBbI MO3Ta B CiTydae 0OJIbLINX 00beMOB O0JTyUYeHUSI
TI0 CPAaBHEHUIO C OMHOKPATHBIM JIy4eBBbIM BO3AEMCTBIEM [25].
[MoMyMO MUHUMU3AIIUY BEPOSITHOCTH TTOCTIYUYEBBIX pe-
aKIIWi TTOABOAMMASI 1032 Pamyaliii JOJKHA OBITh TOCTa-
TOYHOM IUTSI TOCTYDKEHMST KOHTPOJIST POCTa, YTO BO3MOXKHO
pea30BaTh MPUIICTIEHBIM YBEIMIYCHUEM 036l Ha METab0-
JIMYECKHN aKTUBHBIN COMMIHBIA KOMITOHEHT METAaCcTa3a.

E1ie onHa ocoOeHHOCTb JAHHOTO HAOJIONEHUS — Ha-
ymuaue y nanmeaTkn HER2-mmonoxurensHoro PM2XK. U3-
BECTHO, YTO IIpuMepHO OT 15 10 20 % maimeHntoB ¢ PM2XK
MMEIOT OITYXOJIM C ITOBBIIICHHBIM YPOBHEM PEIICIITOPOB
yeJoBeueckoro snuaepManbHoro gakropa HER2 [26],
YTO CBSI3aHO C arpeCCMBHBIM KIMHUYECKUM (heHOTHIIOM
¥ TJIOXHMM TIPOTHO30M. Takske OTMedeH 0oJiee TIOXOM Mpo-
THO3 TIpY BEISIBIICHUH Y THX ITAIIEHTOB METACTa30B B TO-
soBHOI MO3r. ITo manueiM M.D. Hackshaw u coaBr. [26]
n J.M. Kim u coasrt. [27], moutu y 50 % maumneHTOB
¢ HER2-ntonoxurenbHeiM MeTactatnyeckuM PM XK nna-
THOCTHUPYIOTCSI METACTa3bl B TOJIOBHOM MO3T Ha IIPOTSIKE-
HUY 3a00JIeBaHNsI, YACTO OIPEIEIIsIs XyaIlee KITMHIIECKOe
TeueHHe u 0oJiee KOPOTKYIO BBLKUBAeMOCTh. B To e Bpe-
MsI OOHAPYKEHO, YTO MHTUOUTOPHI TAPO3MHKIHA3EI, TAKHE
KaK JIalaTUHUO 1 HepaTHHUO, CTIOCOOHBI ITPOHUKATH Ue-
pe3 reMatosH1ehaTnIecKii 6apbep [27] 1 TO3TOMY MOTYT
OBITH TIEPCIICKTUBHBIMU JICYCOHBIMM OITIUSMU IIJIST 3TOM
TPYIIIBI MAaIlMeHTOB. TaKk, KOMOMHUpPOBAHHAS TePAIIHS
TpacTy3yMabOM M JIATIATUHUOOM ITOCJIC BBISIBJICHUS METa-
CTa30B B TOJIOBHOM MO3T CBsI3aHA ¢ OoJjiee IIMTEIbHOM
MPOIOJLKUTEILHOCTBIO XKM3HU 10 CPABHEHUIO C APYTUMU
XUMMOTEpPANEBTUYECKAMU TIpenaparamu [26, 27]. B uc-
ciegoBaHuM [27] 1Moka3aHo, YTO KOHKYPEHTHOE JoOaBIie-
HUE JIalaTUHNO0A K pagioOXUPYPTUA MOXKET YBEIMINBATh
YPOBeHb MHTPAKpPaHWAJBHOTO JIOKAJTBHOIO KOHTPOJIS
W yIy4IIaTh pe3yiIbTaT JICUCHUS.

B HameMm HaGMIOOEHMH METAaCTa3bl B TOJIOBHOM MO3T
y MallMeHTKHA BO3HUKIIM Ha (DOHE IpreMa KarennuTabrnHa
U TpacTy3ymaba, a peuMauB BO3HUK Ha (OHE mpuema
KapOoruiaTuHa, TpacTy3dymaba u nepry3ymada. B manb-
HEHIIeM IMarMeHTKa MIpUHUMaJIa TPacTy3yMad 3MTaH3MH.
Bo3MmoxkHOe BIMSIHME WHTUOUTOPOB TUPO3MHKHMHA3EI
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Ha JITATeIBbHBIN Oe3pelIMINBHBIN TIEPHOL Y JAHHOU Tallk-
S€HTKHM TpeOyeT NOIMOJTHUTEIFHOTO N3YICHUS.

B maHHBIIT MOMEHT €IMHOTO CTaHIApPTa B JICUCHUU
METacTaTUYECKOTO IMOpaXXeHUsI TOJIOBHOTO MO3Ta IIpHU
PMK ne cymiectByeT. OnipenenieHue moka3aHuil K TOMy
WM MTHOMY By T€PAIMU OCTACTCSI CJI0XKHBIM BOIIPOCOM
DI IIPaKTUKYIOIMINX Bpadeil, 0COOEHHO B CiIyJyae Hepe-
3eKTa0eIbHBIX OomyXxoyeii. Tak, Ipu MeTacTaTUIeCKOM
MMOPaXKeHNH CTBOJIA TOJIOBHOTO MO3Ta 04aroM OOJIBIIIOTO
pa3Mepa XUPYPruIecKoe yaaleHUe CBSI3aHO C BBICOKMM
PHUCKOM OCJIOXKHEHUI, B TOM YKCIIe (daTaabHBIX. Bo3Mox-
HBIM TTOIXOIOM MOXET OBITh CTepeOoTaKCHUIeCKasl JIydeBast
Tepanus, IpUMeHeHe KOTOPOil B OTHOIIICHNH MeTacTa-
30B HanboJjee 3(h(HEeKTUBHO B peXKMMaX BEICOKOTO3HOTO
0o0JIyyeHusI.

SAK/TIOYEHHME

Ha nHamr B3misia, TOTEHIMATBHBIN TTOIXO0, YCIIECIITHOTO
JICUCHUST KPYITHBIX METACTATUUECKUX OITyXOJIei B CTBOJIE TO-
JIOBHOTO MO3Ta JIOJDKEH co4YeTaTh B cede 2 OCHOBOIOJIArao-
VX IpUHOMA. Bo-1epBhIX, HEOOXOMTMMO IeTATBHOE OIpe-
NIeJICHYE TPAHMIL OIYyXOJIM Ha OCHOBAaHWY TOHKOCPE30BOM
MPT c¢ BEICOKMM pa3pelieHneM 1 TKAaHEBOI KOHTPACTHOCTEIO,
a B CJIyJae pelyanBa — TOIHasI Bepr(pUKALIMsI, TIONTBEPKIA-
eMast TaHHBIMI METa0OTMUYECKIX MCCIIeIOBaHMi. Bo-BTOpBIX,
Heo0XOIMMO TIPUMEHEHHE CIICITNATN3UPOBAHHOTO PATUOXI-
PYPIMYECKOTO 00OPYIOBAHUS, TTO3BOJISIIOLIETO BBIMIOIHATD
BBICOKOTOYHOE OOJIyIeHHE C MCIIOIh30BAHNEM MHOXKECTBA
HEKOMITTaHAPHBIX HAIIpaBJICHUI JOCTABKY TO3bI, IIPUHIIATIA
CXOIVIMOCTH ITy9KOB ¥ (hOpMUPOBAHKS BEICOKO#A TO3BI B M30-
LIEHTPE C KPYTHIM IPAIUEHTOM Caa A03bl.
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BeepeHue. CyOaypanbHble IMNUEMbI NPEACTaBASAIOT CO60M CKONNEHWE THOA MeX.y TBEPAOi U apaxHoUAaNbHOM 060N104Ka-
MM TOJIOBHOTO MO3Ta U COCTaBASAIOT 12-25 % BHyTpUUEpenHbIX HOMHO-BOCNANUTENbHbIX 3a6oneBaHuit. B 70-80 % Ha-
GNI0fEHUI OHU JIOKANU3YIOTCA KOHBEKCUTaNbHO, a B 10-20 % — B o6nacti cepna Gonbworo mo3ra. PacnpoctpaHeHue
THOS M3 MEXMOMyLWapHOi Wenan Ha HaMeT MO3XeyKa BCTpeyaeTcs peAko. [pu OTCYTCTBMW CBOEBPEMEHHOTO NleyeHus,
BK/IOYAIOLLETO MACCUBHYIO aHTUOUOTUKOTEPANMIO U LPEHUPOBaHWE CyOAYpanbHOI IMNUEMbI, NofaBAstoLLee 60bLINHCT-
BO 60JIbHbBIX YMUPAET B pe3y/bTaTe NPOrpeccupoBaHnUs BTOPUYHOTO THOMHOTO MEHUHTOIHLEdANNUTa U AMCNOKaL MM F010B-
HOro Mo3ra.

Llenb nccnepoBaHua — onucarb cyyaii cybaypanbHOii IMNUEMbl PEAKON JIOKANU3aLMM B MEXNONYLIAPHOM LM U Ha Ha-
MeTe MO3)XeYKa CNeBa, NPOAEMOHCTPUPOBATb Ha KIMHUYECKOM npumMepe 3G dEeKTUBHOCTb MPUTOYHO-OTTOYHOTO iPEHUPO-
BaHUs Npy NevyeHnn cy6aypanbHOil IMIMEMDI.

Martepuansi u metoabl. B Helipoxupypruyeckoe otaeneque bY3 Yamyprckoii Pecny6nuku «MNepsas pecnybankaHckas
KnuHuyeckas 6onbHuLa» (MxeBck) B ceHTabpe 2021 r. noctynun 601bHOM 16 NeT ¢ BbIpaXKeHHbIM 061 eUHBEKLMOHHbIM
¥ MEHUHTeaNbHbIM CUHLPOMOM M Nape30M MblLWL, NPaBoi rofeHn 1 cTonbl o 3 6annoB. Mpu KOMNbIOTEPHOW TOMOrpaMme
roNoBbl BbISBAEHb! THOWHbIA QPOHTUT U cybaypanbHas IMNMeMa MEXNONYWApHON Wean U HaMeTa MO3Xeyka CleBa.
Ha toHe aHTUGaKTepuanbHoi Tepanuu BaHKOMULMHOM U MepoHEeMOM BbiNoNHEeHbl HBUGBPOHTaNbHAA KPAHMOIKTOMMUS,
caHauus 106HoM nasyxu, 06nuTepaLus ee 0CTaTOYHOI NONOCTH CBOOOLHBIM MbILIEYHbBIM TOCKYTOM U HapYXKHOE peHUpO-
BaHWe cybaypanbHOi 3MNUEMbl C NOCAEAYIOWMM NPUTOYHO-OTTOUHBIM APEHUPOBAHUEM ee MONOCTU B TeUeHUe 6 CyT.
K MoMeHTy BbINWUCKW 13 OTAeNeHna Yepe3 16 fHel nocne XMpypruyecKoro BMellaTeNnbCTBa NOAHOCTLIO perpeccupoBan
00WENHDEKLMOHHBIA U MEHUHTEANbHBI CUHLPOM.

Pe3ynbrarbl. [1pu KOHTPONbHOM 06CNEf0BaHUY Yepe3 44 AHA NOC/e onepaLum COCTOSHIUE YA0BNETBOPUTENLHOE, OTMEYEH
NONHbIA perpecc 06WemMo3roBoi CUMNTOMATUKK U 04aroBOro HeBponoruyeckoro aecuumrta. Ha cepun MPT ronossl, Bbi-
NOJIHEHHBIX Yepe3 6 Mec Nocsie NPOBEEHUA KPAHUONNACTUKM, OCTaTKOB CYGAYpanbHON 3MNMeMbl He 0GHapyXKeHO.
3aknioueHue. [laHHbIN KNUHWUYECKNIT npUMep AeMOHCTPUPYET 3 HEKTUBHOCTL MPUMEHEHUA MPUTOYHO-OTTOYHOTO fpe-
HUPOBAHMWSA B COYETAHUM C CUCTEMHbLIM BBEJlEHNEM aHTUOUOTUKOB U CaHalMel NepBMYHOro ovara UHGEKLUN B N0OHOM
nasyxe npu N€YEHUU XMPYPTrUYECKN TPYAHOZOCTYNHOM CybaypanbHOi 3MNUEMbl pefiKoi hanbKCo-TEHTOPMANbHOM NoKa-
an3auuu.

KnioueBble c10Ba: rHOMHbIA GPOHTUT, CyBAYpanbHas 3MNMeMa, NPUTOYHO-OTTOYHOE APEHUPOBaHME

IAna uutupoBanua: Xatomkux [1.M., Bopobbes A.A., BopoGees W.A. u fip. Xupypruyeckoe neyeHne 60bHOTO C FHOMHbBIM
(pOHTUTOM 1 3IMNIMEMON MeXnonywapHoi wenu. Heitpoxupyprus 2023;25(1):78-84. DOI: 10.17650/1683-3295-2023-2
5-1-78-84
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Background. Subdural empyemas are accumulation of pus between the dura mater and the arachnoid mater of the brain.
They represent 12-25 % of all intracranial purulent-inflammatory diseases. 70-80 % of them are located convexitaly
and 10-20 % in the area of the falx cerebri. A spread of pus on the tentorium cerebellum occurs rare. Without timely
treatment, that includes massive therapy with antibiotics and drainage of the subdural empyema, most of the patients
die in the result of progression of the secondary purulent meningoencephalitis and dislocation of the brain.

Aim. To report the case of subdural empyema of rare localization — in the left part of the interhemispheric fissure and
supratentorial space, to demonstrate the effectiveness of prolonged continuous flow drainage in treatment of the sub-
dural empyema in this particular case.

Materials and methods. 16-year-old patient was admitted into the neurosurgical department of the 1-st Republican
clinical hospital of the Izhevsk city with pronounced general infectious and meningeal syndrome and paresis of the mus-
cles of his right shin and foot. CT scans revealed frontal sinusitis and subdural empyema of the left part of the inter-
hemispheric fissure and the supratentorial space. In addition to intravenous antibacterial therapy with vancomicyn and
Meronem bifrontal cranioectomy, debridement of the frontal sinus, obliteration of it’s residual cavity with free muscle
graft and external drainage of the subdural empyema with following continuous irrigation during 6 days after surgery
had been performed. At the time of discharge from the neurosurgical department 16 days after the operation complete
regress of the general infectious and meningeal syndrome was observed.

Results. On control examination 44 days after the surgery the patient’s condition was normal and he had no neurological
deficit. On the series of MRI scans preformed 6 months latter, after the cranioplasty, no remnants of the subdural em-
pyema were revealed.

Conclusions. This clinical case demonstrates the effectiveness of the prolonged continuous flow drainage in combina-
tion with systemic antobioticotherapy and elimination of the primary source of infection within the frontal sinus in
treatment of the large and deeply situated subdural empyema of rare falcotentorial localization.

Keywords: purulent frontitis, subdural empyema, continuous flow drainage

For citation: Khatomkin D.M., Vorobev A.A., Vorobev I.A. et al. Surgical treatment of a patient with purulent frontal
sinusitis and falcotentorial empyema. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(1):78-84. (In Russ.).
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BBEJIEHUWE

Cy0mypaabHbIe SMITHEMBI IIPEACTABIISIOT COOO0M CKO-
IUICHE THOST MEXXIY TBEPIOU 1 apaxXHOMIAIBLHOI 000109~
KaMU TOJIOBHOI'O MO3ra U COCTaBisioT 12—25 % BHyTpU-
YyepemHbIX THOMHO-BOCITAJIMTENLHBIX 3a001eBanmii [1—3].
B 70—80 % nHabroneHMii OHY JIOKAJIM3YIOTCSI KOHBEKCH-
TanbHO, a B 10—20 % — B 061acTu cepria 00JIBLIOrO MO3ra
[4]. [TpoHMKHOBEeHME THOS U3 MEXITOJYIIApHON IIenn
Ha HaMeT MO3XeuKa BcTpeuaeTcs penko [5]. Haubonbiiee
pacIipocTpaHeH1e CyOnypaIbHbIe SMITMEMbI UIMEIOT CPEeIU
JIeTelt v JTUIT MoJtomoro Bo3pacTa. [1pu 3Tom maHHast maro-
JIOTHS TIPUOIM3UTENIBHO B 3 pa3a Jallle BCTPedaeTcsl y MyX-
YUH, YeM Y JKeHIIWH [6—8].

DTHONOrUs CyOmypadbHBIX 3MIIMEM pa3HOOOpazHa
U BKJIIOYAET MPOHMKAIOIIYIO YePEMHO-MO3TOBYIO TPaBMYy,
HarHOCHME CYOIypalIbHBIX TeMAaTOM M JIMKBOPEIO ITOCIIe
HepoXupypruyeckux sMeinareabets. B 40—80 % ciyua-
€B IPUYMHOM MH(GUIIMPOBAHNS CYOIypaTbHOTO ITPOCTPaH-
CTBa SBJISIETCS] XPOHMIECKOE BOCTIAJICHHE B ITOJIOCTSIX TTa-
paHa3aJbHBIX CHHYCOB M cpexHero yxa [9—11].

Baktepuu MOTyT IpOHUKATh B CyOIypaibHOE IIPO-
CTPAaHCTBO KaK KOHTAKTHBIM ITyTeM BCJEACTBHE JIM3UCA
KOCTEl U TBEpIOil MO3TOBOM O0OOJIOUKM, TaK M 4yepe3
He MMEIOINE KJIAITaHOB AUIIOMYECKIE BEHBI, TI0 KOTO-
PBIM KPOBb JBUXKETCS B 000MX HampaBiieHMsIx [2, 12, 13].

ITpu OoTCYTCTBIU CBOEBPEMEHHOTO JICUCHUSI, BKITIOYA-
JOIIIeTO MaCCUBHYIO aHTUOMOTUKOTEPATIHIO 1 IPEHUPOBA-
HHUE CyOnypabHOM 3MITMEMBI, TIONABIISIONIee OOIBITNH-
CTBO OOJIBHBIX YMHPAET B pe3y/IbTaTe IMPOrpeCcCUPOBAHMS
BTOPUYHOTO THOMHOTO MEHMHTOSHIIeMaINTa U AUCTIOKA-
LIMK TOJIOBHOTO Mo3ra [3, 4, 14].

Ieab uccaenoBanuss — onucath Ciaydyai cyomypaibHOR
SMITMEMBI PEIKOU JJOKATM3ALMA — B MEXITOTYIIAPHOM 11IETN
M Ha HaMeTe MO3:XKeuKa CJIeBa, IMPOJAEMOHCTPUPOBATh Ha KU~
HUYECKOM TprMepe 3(PheKTUBHOCTD TPUTOYHO-OTTOYHOTO
JPEHUPOBAHUSI TIPU JICUEHUH CYOIypaTbHOM SMITUEMBI.

MATEPHAJIBI 1 METO/IbI

IIpencraBisieM cirydail XMpyprudecKoro JeIeHUsI ma-
IMEHTA C THOMHBIM (PPOHTUTOM, OCTIOKHUBIIMMCST SMITH -
€MOI MEXITOYIIAPHOM IIeJ I 1 HaMeTa MO3XKeUKa.

Bouabhoii X., 16 neT, 15.09.21 nouyBcTBOBAI CE6SI IO~
XO: CTaJl OTMEYaTh HAPACTAIOILYIO TOJIOBHYIO 00JIb, OOLIYIO
CJ1a00CTh, TOBBIIICHNE 10 CYO(heOPMIBHBIX TUMpP TeM-
neparypsl Tena. [1almeHT paciieHUII CBOE COCTOSTHHE KaK
nposieiaeare OP3 u eunsics Ha TOMy CaMOCTOSITEIBHO,
OITHAKO BHIIIEYKa3aHHBIC CUMIITOMBI COXPAaHSUIICH U TTPO-
TpeccCrupoBalIv, CHU3MJICS alllIeTUT, Macca TeJla YMEHBIIIH -
Jack Ha 10 Xr B TedeHue Hemeln. bonmbHOIT oOpaTHicsa
B cKopyIo rTomMoIis 23.09.21 u B TOT ke AeHB OBLT TOCITATA-
JIN3UPOBaH B IICMXOHEBPOJOTMIECKOe oTheieHue Pec-
MyOIMKAHCKOM JeTCKOM KIIMHNYECKOM O0IbHULIBI T. MkeB-
cka. [Ipu nocTyrjieHuu B CTAlMOHAP AUATHOCTUPOBAH
MEHUHTEaJbHBIN CHMHAPOM Ha (poHEe moarbeMa TeMIiepaTy-
pbI Tena 10 40 °C, B CBSI3U ¢ YeM BBLITTOJTHEHA JIIOMOaJTbHAsK
MYHKIMS. AHAJIN3 JUKBOPA BBISIBIJI TTIOBBIIICHUE YPOBHS
6enka 10 0,719 r/n, o6wmii uto3 340 x 10°/1, HedTpod ML
216 x 10%/m, mumcormrer 47 x 10°/11, MoHOIUTEL 32 X 10°/71.
C y4eToM BOCITAJINTEbHBIX N3MEHEHNI B CITMHHOMO3TO-
BOM XMIKOCTH He3aMeIIMTSIIbHO HayaTa aHTHOAKTepH-
aJbHas Tepanus 1edTpUaKCOHOM M aMuKarnHoM. K mc-
XOIy TMEPBBIX CYTOK ITOCJE TOCTIMTAIU3allMy Ha (oHe
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COXPaHSIONIETOCS 00IIeMH(MEKIIMOHHOTO 1 MCHUHT AT~
HOTO CMHIpOMAa ITOSIBIJIACH OYaroBasi HEBPOJOTHUIECKast
CHMIITOMATHKA — T1ape3 MBIIII TTPaBOM TOJICHU M CTOIIBI
1o 3 6amtoB. B cBa3u ¢ atum 24.09.21 mpoBeneHa mar-
HUTHO-PEe30HAHCHAs TOMOrpadus roJIOBHOTO MO3Tra, Ha
KOTOpPO 00OHAPYKEHO ITATOJIOTUYECKOE CKOTUICHUE KU~
KOCTH B MEXIIOJTYIIAPHOM IIEJIN C pacIpoCTpaHEeHUEM Ha
HaMeT MO3KeYKa cjIeBa B CyMMapHOM o0beme 67,55 mi,
a TaKkKe IIPU3HAKU JIECBOCTOPOHHeTo (ppoHTHTA. Ha 0CcHO-
BaHUH TTOJIyYeHHBIX KIIMHUKO-PEHTTeHOJIOTMYECKIX U JIa-
0OpaTOPHBIX JTAHHBIX YCTAHOBJICH AMATHO3: «dMITMEeMa
MEXITOTYIIapHO IIe I M HaMeTa MO3XKeUKa cJieBa, THOM-
HBI cuHycuT». [lammeHT cpoyHo mepeBeneH 24.09.21
B Heltpoxupyprudeckoe otaenenne bY3 Yamyprckoit Pec-
nyonuku «IlepBast pecnybankaHcKast KIIMHAYeCKas 00J1b-
auta» (Ilepsass PKB) . MxeBcka.

KIIMHNMYECKOE HABJITOJIEHUE

Cocmosnue 60abHo20 X. npu nocmynaenuu 24.09.21 ¢
Ilepsyro PKb msxcenoe, komnencuposanroe no 6umanb-
Hom QyHkyusam. Avixanue camocmosmensvrHoe, adekgam-
Hoe. lemodunamuka cmabunvHa, apmepuaivroe 0agieHue
130/80 mm pm.cm., nyasc 78 yo./mun, memnepamypa mena
39,4 °C. IT11]P-mecm na COVID-19 om 25.09.21 PHK kopo-
Hasupyca ne nokazan. Hesponoeuuecku: coznanue na yposte
14 6annoe no wxane Inaseo, wacmuuno 0e30pueHmMuUpoO8aH
6 Mecme U 8peMeHU, KpUMUKA K CB0eMy COCIMOSHUI) CHUJICe-
Ha. 3pauku pasHble, pomopeakyuu xcugvle. Ilape3 moluy
npasoii eonenu u cmonsvt — 3 6anna. Pueudnocme 3amoinourvix
Moy, — Ha 2 nonepeytsix natvya. B nose Pombepea ne cmo-
um, camocmosimenbHo nepeagueamucsl He MOJMCem U3-3a Gbl-
DPAdNCEHH020 201080KpYIceHUs U 00well caabocmu. CnupansHas
KomnwlomepHas momozpagus 201081020 mo3zea om 24.09.21:
00KO08ble Jicenydouku y3Kue, acummempuuble, 1€6ulii 60K0-
8011 Jcenydouex wacmuuno Komnpumuposar, 111 xcenydouex
wenesuoHslil; 860046 MENCNOAYUIAPHOU O0PO30bl U BbIPE3KU
Hamema Mo3dce1Ka cAe8a 8bisi8AeHO CKONAeHUe HCUOKOCMU
naomuocmoiro +22 HU, caoem 0o 6,5 mm u obsemom okono 40 mn
(puc. 1).

IIpu eocnumanusayuu 6 neiipoxupypeuueckoe omoeneHue
nposeedena cmeHa aHMUOAKmMepUuaIbHbiX NPenapamos, Haua-
mo eHympueerHoe 8aedetue sankomuyuna no 1 e 2 pasza/cym
u Meponema no 1 2 3 paza/cym. Obsem ungy3uouHoii mepa-
nuu yeeauyer 0o 5.a/cym. OOHaKo, HecMOMpPs Ha NPOBooUMoe
6 npoyecce npedonepayuoHHoOl N0020MOBKU KOHCEPBAMUBHOE
Aeyenue, cOCMosHUe 00AbHO20 NPOPECCUBHO YXYOULAAOCh:
memnepamypa meaa nogwicuaace 0o 40,5 °C, napocaa meHuH-
2eanbHasi CUMNIMOMAMUKA, nape3 Mbluly, NPAsoil CMonbl U 20-
AeHu yenyouncs 0o niesuu.

[layuenm npoonepuposan no HCU3HEHHbIM HOKA3AHUAM
26.09.21: gbinonnenst bughponmansbHas KpaHuoIKMomusl, Ha-
DpYyaucHoe OpeHuposarue cyo0ypanbHOl IMNUEeMbl MENCNOLY-
WApHOIL Wweau cea, pe3eKyus 0CIMeoOMUeAumu4eckKy ume-
HeHHOU 3a0Hell cmeHKU N00HOU na3yxu, noaHoe yoaieHue
2PAHYASAYULL, HOUHBIX MACC U BOCNANEHHO USMEHEHHOU CAl-
3ucmoti 060010uKU U3 N00HOI na3yxu, mamnornada ee ocma-

Puc. 1. Ha cnupanshbix KoMnblomepHbiX momoepammax 60av1oeo X. npu no-
CMYNACHUU BbIPANCCHHDII OMEK 20108H020 MO32d, NAMOA0UHECKoe cooep-
Jcumoe 8 1egoil hoaosure A00Hol nazyxu 1, namoaozuveckoe cKoneHue
2UNOOEHCUBHO20 COOCPIHCUMO20 HAO HAMEMOM MO3ICEUKA 2 U 6 MEeNCNONy-
wapHoi weau caesa 3

Fig. 1. On spiral computed tomograms of patient X. upon admission, there is
pronounced cerebral edema, pathological contents in the left half of the frontal
sinus 1, pathological accumulation of hypodensive contents above the tento-
rium of the cerebellum 2 and in the interhemispheric cleft on the left 3

MOuHOI noAoCMU C80000HbIM MblULeHHBIM A0CKYMOM. B npoyecce
onepayuy MexlCnoAyulapHas wenb 6CKpvima nookoeooopas-
HbIM pazpe3om meepooii M032080ii 000104KU HA epaHuye ne-
peonell U cpedHell mpemu 8epxHe20 cA2UMmanbHo20 CUHYCa
OCHOBAHUEM NO €20 N1e80MY KPAlo Ha NPOMsadCcenuu 6 cm, no-
c/1e 4eeo U3 MeXNCnOAYUAPHOU wea 8bl0eaunoch nod dasneHu-
em 0k0410 30 Ma dceamogamo-6e1020 CAUBKO0OPA3HO20 CHOSL.
B kauecmee dpenadiceil ucnonv308amsl yposoeuteckue kame-
mepot Hearamona 10 Fr. B pany ycmarnoeuau 4 dpenascrole
mpyoKu: 2 — 6 MelCNOAYUAPHYIO Wenb Ha enyouHy 15 cm
u 2 — 8 no0anoHeepomu4ecKoe npoCMpancmeo A00Hoil obaa-
cmu Ha eayoury 7 cm. Ilocae ycmanogxu dpenaiceil 8 no-
A0CMb IMAUEMbL Yepe3 HUX WNPUYom yoaneHo euje 15 ma enos
U NPOMbBIMA MENCNOAYUAPHASL Weab u3uonoeudecKum pac-
meopom xaopuda Hampus 0o yucmuix 800. C60000HbLI MbiuieH -
Hblll n0cKym pasmepamu 6 % 3 X 3 cm 831m no HApyI*CHOU no-
8epxXHOoCMU npasoeo bedpa 6 cpedHeil e20 mpemu U ¢ Yeabio
npoghunakmuku Ha3anbHOU AUKEOPEU YA0ICEH 8 OCAMOUHYIO
noaocms A00HOI NA3yXU U QUKCUPOBAH K MEepaoll MO32080
000104Ke U BHymMpeHHell N08ePXHOCMU KONCHO-ANOHe8DOMU-
ueck02o Aockyma 4 y3n08simu weamu.

Ha cepuu koHmpoabHbIX NOCACONEPAUUOHHBIX KOMNbIO-
mepHbix momoepamm (28.09.21) ommeuerno 3navumensHoe
YMeHbleHUe 00semMa HCUOKOCHHO20 CO0ePICUMO20 8001b MENCHO-
AYWAPHOIL Weau U no Hamemy mo3xceuxa caeea (puc. 2u 3).

Brympueennoe esedenue sankomuyuna u Meponema
8 NOCAeONepayuoHHOM nepuode npoooaNCeHO 8 NPeNCHUX



Puc. 2. Ha cnupanbHbix KoMRbIOMEPHbIX Momoepammax 60avHoeo X. Ha
2-e cymku nocne onepayuu 8uoHbl deghekm Kocmeli yepena 6 100HOI 001a-
cmu u OpeHaxcHvle mpyoKu 6 mexcnoayuaproi weau 1 u nooanoneepomu-
Yeckom npocmpancmee 100Hou obaacmu 2

Fig. 2. Spiral computed tomograms of patient X. on the 2 day after surgery:
there are defect of scull bones in the frontal area and drainage tubes in the in-
terhemispheric fissure 1, in the subgaleal space of the frontal area 2

Puc. 3. Ha cnupaabhbix KomMnolomepHsiX momoepammax 604vHoeo X. Ha
2-e cymku nocae onepayuu (3D-pekoncmpyKyus) eu3yaiuzupyomes c8o-
000HbLI MblieuHbll 10cKym 1 6 ocmamouHoli noaocmu A00HOU nazyxu, ope-
HadicHvle mpyoKu 2 8 MeJICnOAYWAapHoU wenu

Fig. 3. On spiral computed tomograms of patient X. on the 2 day after surgery
(3D reconstruction) visualized free muscle graft 1 within the residual cavity
of the frontal sinus, drainage tubes 2 in the interhemispheric fissure
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dosuposkax. Yepesz 4 u nocae onepayuu no ycmanogaeHHsIM
8 MeJNCNOAYWAPHYIO Wjeab OpeHax)cam Hauamo npumoyHo-
OmMmo4Hoe OpeHuposanue NoA0CmU YOAAeHHOU IMAUeMbl
0,9 % pacmeopom NaCl ¢ dobasnenuem 10 ma 1 % pacmeopa
duorxcuduna Ha kaxcovte 500 ma pacmeopa NaCl. Ilpumensiiacey
CMAaHOGPMHAsL NPOMbIBHAS CUCIEMA OMKPbIMO20 MUNA, CO-
OpaHHAs U3 NOAUMEPHO20 YCMPOUCMBA 0451 HYMPUBEHHO20
GAUBAHUSL KpOGe3aMeHUumenell U UHQY3UOHHbIX PACMEopos («Ka-
neabHULa»), COeOUHEHHOR0 C NPUMOYHBIM OPEHANCOM, U MUKBO-
PONPUEMHUKA, COeOUHEHHO20 C OMMOUHbIM OPEHANCOM.

B meuenue nepevix 2 cym nocae onepayuu 6046Hol 6 cu-
Y MANCECMU COCMOSIHUA He 6CMABan ¢ NOCMeAu U npumov-
HO-0MMmMOoYHOoe OpeHUpo8anue BblNOAHANOCH HENnpepbiéHO
co ckopocmuro 20— 30 kaneav/mun 6 obseme 2.1/cym. Hauu-
Has ¢ 3-20 nocAeonepayuoHH020 OHsl, Ko2da nayuesm omme-
mua cywecmeenHoe yaydulenue camMoyyecmeuss U Hauain
écmasams ¢ HOCMenu, NPUMoO4HO-0OMMOo4YHOe OpeHUPosanue
nposoduaocs ¢ 10.00 do 13.00 é obseme 500 ma. B me uacewt,
K0eda npombléanue He npo8OOUNOCD, HAPYICHbIE KOHUbI Ope-
Haxcell 6biAU 2epMemUtHO coedunelbl Mexcdy coboll «KoHey,
8 KOHel» U Haxo0uaucs nod NoBA3KOl HA 204108€, He 02PAHU-
uueas akmusHocms 604bHo20. Yepes 6 cym nocae onepayuu
6ce dpenadicu yoaneHvl, a Mecma ux npoxoxcoeHust yepes Ko-
HCY 2ePMEMUYUHO YULLMbL.

Ha ghone sviuieonucanHoii nposooUMOLi KOMNACKCHOL me-
panuu cocmosiHue 604bH020 3HAYUMENLHO YAVHUIUAOCY: K UC-
X0dy 5-X cymok nocae onepayuu oH cman HOAHOCHbIO OPUEH-
mupogamucs 8 Mecme, 8peMeHU U COOCMEEHHOU AUMHOCU.
Temnepamypa mena HOpMaAU308a1ach, U MeHUH2EANbHAS
CUMNMOMAMUKA cyuwjecmeenHo peepeccuposana. Ilneeus
MblULY, PABoIl 20AeHU U CMONbL YacmuyHo paspeutunacs. Ilo-
c/eonepayoHHble paHsl Ha 20106¢ U bedpe 3axcuiu nepeud-
HbLM HamsJceHUueMm, éce wigvl yoanrenvl Ha 11-e cymxu. Jluk-
8opeu 8 NOCAEONEPayUOHHOM nepuode He OMMeHeHO.

Jlrombansras nynkyus esinoanena 07.10.21: auxeop npo-
3pa4Helil, becysemuutii, dasaerue 180 mm 600. cm., benok
0,38 e/n, obwuii yumos 6 x 10°/a, aumepouumor 4 x 10°/a,
monoyumot 2 % 10%/a. Ilpu 6axmepuonoeuueckom nocege
UHMPAONEPAYUOHHO20 2HOUH020 MAMepUana u AuKeopa, 83s-
mMoeo npu AoMOaAbHOL NYHKYUU 8 NPe0OnepayUoHHOM nepuode
(23.09.21), pocma muxpoghaopsl ne noayuero. Ha cepuu konm-
PONBHBIX KoMnbromepHoix momoepamm om 08.10.21 ommeuen
peepecc omeKa 8elecmaa 20108H020 M032d, OCAMKO8 HCUO-
KOCHIHO020 CO0epHCUMO20 8 MENCROAYIIAPHOL Weau U No Hamemy
Mmozxceuxa Hem (puc. 4).

ITlayuenm 6 yoosaremeopumensHOM COCMOSHUU 8bINUCAH
13.10.21 na ambyramopHoe aeuerue ¢ HabarodeHuem y Hegpo-
/102a U OMOAAPUH201024, PeKOMEHO08AHA NOBMOPHAsL 20CNU-
manuzayus 8 Helpoxupypeuveckoe omoenerue 045 8blnoaA-
HeHusl Kpanuonaacmuku uepe3 6 mec. B nesponoeuueckom
cmamyce npu 8bINICKe COXPAHAAUCH YMEPEHHO BbIPANCEHHbLL
acmenogeeemamueHblil CUHOPOM, 1e2Kas AmaKcusi npu Xo0b-
be u napes moluiy, nPasoil eonenu u cmonst 0o 4 6arnos. py-
2UX HapyuleHUil He blsi6AeHO.

Yepes 44 ous nocae onepayuu (09.11.21) 6oavHoii X.
npouten KOHMPOAbHbLIL OCMOMP 8 HeUpoxXupypeuveckom

12023
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Puc. 4. Pecpecc omeka mosea u omcymcmeue NAmoa02ueckKo2o cooepicu-
MO020 8 MENCHOAYULAPHOU WeAU U HAO HAMEMOM MO3XCeUKA HA CRUPAAbHbIX
KOMNbIOMEPHbIX moMozpammax 6oavHoz2o X. npu eévinucke na 13-e cymiu
nocae onepayuu

Fig. 4. Regression of cerebral edema and absence of pathological contents
in the interhemispheric fissure and above the cerebellar outline on spiral com-
puted tomograms of patient X. when discharged on the 13" day after surgery

omdenenuu Ilepeoii PKb: co3nanue scroe, kpumu4eH, adex-
eéamen. Ouaeo60ll HE@POAO2UHECKOL CUMNMOMAMUKU Hem.
Ha cepuu KoHmpoabHbIX MACHUMHO-PE30HAHCHBIX MOMO-
epamm 2oa06Ho20 moszea (09.11.21) ocmamkos smnuemol
He eblsigaeHo (puc. 5).

Bonvromy X. 25.03.22 ébinonnena kpanuoniacmuxa ay-
mokocmoro. Ilocaeonepayuounsiii nepuod npomekan
0e3 0CA0JCHEeHU, PAHA 3a)CUAA NePEUMHBIM HAMANCEHUEM,
websl yoaseHol Ha 11-e cymku, u nayuenm @vinucaw 6 y0og-
AemeopumensHom cocmosinuu. Heeponoeuueckux napyuwenuii
npu evinucke He ommeuero. Ha cepuu KOHMPOAbHbIX MAeHUM-
HO-PEe30HAHCHBIX MOMOSPAMM 201081020 Mo32a om (00.04.22
CMOsIHUE KOCMHO020 aymOmpaHcniaHmama npasuavhoe, npu-
3HAK08 PeyuoU8a IMIUEMbL MEICNOAYULAPHOL WeaU U HaMe-
ma mosdceuxa Hem (puc. 6).

PE3VJIBI'ATHI

OCco0eHHOCTD TIPEACTABICHHOTO CIydasl — pacIpo-
CTpaHEHME THOSI U3 TIEpBUYHOrO oyara B JOOHOI masyxe
MO0 MEXITOJYIIapHOW IIEJX Ha 3HAYUTENbHOE PacCTOsI-
HUe€, BIUIOTh 10 TIEPEHUX OTIEJOB BbIPE3KU HAMETa MO3-
xkeuka. C yuyeToM 0OHApyKEeHHBIX WHTPAOTIEPAIITOHHO
OCTEOMMETUTUYECKUX UBMEHEHNI 3aAHEeN CTEHKU JI00-
HOW Ta3yxy 1 neeKTOB Mpuiiekalleil K Heil TBepaoit
MO3TOBOI 000JI04KM HanboJiee BEpOSITHO MPOHUKHOBE-
Hue GakTepuii B Moa000104eYHbIE MPOCTPAHCTBA Uyepena
KOHTAKTHBIM IyTE€M, a HE Yyepe3 AUIJIOUYECKUE BEHBI.
IToaTBepXaeHMEM 3TOTO MPEANOJOXEHUS CTYXKUT TaKXKe

Puc. 5. Hem npusnakos peuudusa cyo0ypanrvHoil Smnuemsl Ha MAeHUMHO-
DE30HAHCHbIX moMoepammax 8 pedcume T2 60abH020 X. Ha 44-e cymku nocae
onepayuu

Fig. 5. There are no signs of a recurrence of subdural empyema on magnetic
resonance imaging in T2 mode of patient X. on the 44" day after surgery

Puc. 6. Ha macnumno-pesonanchuix momozpammax é pexcume T2 6016H0-
20 X. (uepe3 6 mec nocae yoasenus cyo0ypanvHoli smnuemst u va 11-e cymicu
nocae KpaHuonAacmuky aymoxKocmyio) CmosiHue KOCMHO020 MpaHCHAGHMA-
ma npaguavHoe, NPU3HAK08 peyudusa cyo0yparvHoil IMnuemsl Hem

Fig. 6. On magnetic resonance tomograms in the T2 mode of patient X. (6 months
after removal of subdural empyema and on the 11" day after cranioplasty with
autobone), the position of the bone graft is correct, there is no signs of a recur-
rence of the subdural empyema



TO, YTO MATOJOTMYECKOE COAEPKMMOE TIpU Tpenonepa-
IIMOHHOM KOMITBIOTEPHOM ToOMOTpaduu ObLIO BBISIBJICHO
B JIEBOM ITOJIOBMHE JIOOHOM ITa3yXu C TOM K€ CTOPOHBI,
YTO U 3MIKEMA MEXITONYIIAPHOUN 1Iean U HaMeTa MO3-
Xeuka. B 1TaHHOM KJIIMHMYECKOM CiIydae CaeayeT OTMETUTh
1 HU3KYI0 3 PEeKTUBHOCTD, M (PaKTUUIECKYIO OecrepcIiek-
TUBHOCTb TOJIbKO KOHCEPBATUBHOM aHTHOAKTEpUaTIbHOM
Teparuu, CTaBIlyIO0 OYEBUIHOM B Mpoliecce Mpeaonepauu-
OHHOW TTOATOTOBKU U AMHAMUYECKOTO HAOIIOAEHUS 3a CO-
CTOSIHMEM OO0JIbHOTO X. B HEHPOXUPYPIrUYECKOM OTIese-
HUMU B TIEPBbIE CYTKU MOCJIE€ MOCTYILICHMUSI.

HecMoTpst Ha TO YTO HEKOTOPBIX MALIMEHTOB C HEOOJIb-
IIMMU CYOnypajJbHbIMUA SMIIMEMAMM yIAETCS BbLICUUTD
KOHCEpPBATUBHBIM IMYTEM, B MOJABJISIOLIEM OOJIBIINHCTBE
cJTydaeB MOJIOKUTEJIbHbIE PEe3YJbTaThl AOCTUTAIOTCS JIUIIb
MpU COYETAHUU MPOJOHTMPOBAHHOW aHTUOMOTUKOTEpA-
MUU C IPEHUPOBAHKEM CYOIypaTbHBIX SMITMEM U CaHALI-
el IepBUYHBIX 0YaroB B Ma3yxax Hoca, TaK KaK MPOHUK-
HOBEHUE aHTMOMOTUKOB MPU BHYTPUBEHHOM BBEAEHUU
B 3aITOJTHEHHOE THOEM CYOIypajibHOE MPOCTPAHCTBO Orpa-
Hu4eHo [3, 10, 15]. B 9T0i1 cBsI31 MHOTHE aBTOPHI OTMEYa-
10T, YTO MPUTOYHO-OTTOYHOE APEHMPOBAHUE UMEET IIpe-
MMYILIECTBO NEped MPOCTbIM IPEHUPOBAHUEM C aKTUBHOM
acnupauueil Ipu JeYeHUU CyOaypaIbHbIX SMITUEM U aOC-
1IECCOB T'OJIOBHOTO MO3ra, TakK KakK MO3BOJISIET CO31aThb
TepaneBTUUYECKNE KOHILIEHTpAllUM aHTUOAKTEpUATbHBIX
MpernaparoB AaKe B XMPYPruIeCKU TPYIHOAOCTYITHbIX 1 yaa-
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JICHHBIX OT MeCTa PacHOJIOXKECHMS ApeHaxell 00JacTsIx
WHQPUIIMPOBAHHON TTOJIOCTA W CITOCOOCTBYET OBICTPOMY
1 3 HeKTUBHOMY MEXaHNIECKOMY YIaJICHUIO 13 Hee THOS,
OakTepuii, a TaKXKe IMPOAYIIUPYEMBIX UMM TOKCUHOB [12,
15—17].

C apyroii CTOPOHBI, TaHHAS TEXHOJIOT ST HECOBEPIIICH-
Ha, TaK Kak IIpH paboTe IMPOMBIBHOM CHUCTEMBI TIOCTOSTHHO
CYLIECTBYET BEPOSITHOCTh BHE3AMHON 3aKYMOPKU OTTOY-
HOTO JIpeHaXa THOeM 1 MO3TOBBIM JIETPUTOM ITPH IIPOIOI-
XKaroleM (YHKIMOHAPOBATh IPUTOYHOM ApPEHAXKE, UTO
MOKET IMPUBECTH K N30BITOYHOMY CKOTUICHHIO XXUIKOCTH
B IIPOMBIBA€MOI1 TIOJIOCTH C pa3BUTHEM Macc-3(pdekTa
1 MOBHIIIICHUIO BHYTPUUEPEITHOTO JABJICHUS 10 YPOBHS
BBICOTHI CTOJIOA XXUIKOCTHA B IIPUTOTHOM COCYIIE, UYTO TIPHU
pacriojioXXeHnu ero Bbiie 30 ¢cM OTHOCHUTETBHO TOJIOBBI
MaIeHTa MPeaCTaBIIsIeT CePhe3HYIO0 OIMACHOCTb.

SAK/TFOYEHME

B omicanHOM HaMM KIIMHAYECKOM CJTy9ae CyOmypasTb-
Hasl SMITeMa ObljIa TPYIHOMOCTYITHA IS XUPYPTAIECKOTO
BMeEIIATEIbCTBA, MMeja OOJBIIYI0O ITPOTSIKEHHOCTD
1 CJIOKHYIO KOH(PUTYPAIUIO, 9TO SIBIJIOCH IIPSIMBIM TTOKa-
3aHHEM K IIPUMEHEHMIO IJIUTEIBHOTO MPUTOYHO-OTTOY-
HOTO IPEeHNPOBAHUSI, MCIIOIb30BaHIE KOTOPOTO, C HAIIIEH
TOYKHU 3PEHUsI, CTAJI0 BaXXHBIM (DaKTOPOM TOCTIDKCHMS
0JIATOIIPUSITHOTO MCXOMa JICUCHHST M IEMOHCTpAIINeit ero
IIPEeNMYIIECTBA B IIOJTHOM Mepe.
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BBepeHue. ITMo0rUsA U NaToreHes aHEBPM3M roJIOBHOTO MO3ra MHOroo6pasHsl. OfHOM M3 NPUUYUH UX BO3HUKHOBEHMUSA
ABNAETCA KAPAMOIMOONUA NPU ONYXONAX CEPALA, B YACTHOCTU Npu MUKcome. Mukcoma cepaua (0T 1am. muxa, mucus —
Cnu3b) NpefcTaBnseT coboii Hanbonee pacnpocTpaHeHHylo (0kono 50 %) fobpoKayecTBeHHYIO onyxonb cepaua. Npu He-
CBOEBPEMEHHOI ;UArHOCTUKE U OTCYTCTBUM NNEYEHUA MOTYT BO3HUKATb 3MOO/IMM B COCYAbI FOIOBHOTO MO3Ta C XapaKTepHOIA
CUMNTOMATMKOW MIIEMUYECKOTO MHCYNbTA, B YaCTU Cly4aeB Pa3BMBAOTCA MUKCOMHbIe aHeBpu3Mbl. CyllecTByeT HeCKoNb-
KO TEOpMil X BOSHUKHOBEHUA. Yalle MUKCOMHble aHeBPU3Mbl COCYAO0B FOJI0BHOTO MO3ra BCTPEYAIOTCA Y KEHLNH, B NO-
AaBnawlem GONbLIMHCTBE CYYaeB Pa3BUBAIOTCA B KAPOTUAHBIX GacceitHax. B ofHOI yeTBepTH cnyyaes y nauueHToB
3aboneBaHue MaHUDECTUPYET UHTPAKPaHUabHbBIM KPOBOM3NUAHUEM, BbI3BAHHbBIM Pa3pbiBOM OHKOTUYECKOH (MUKCOMHOM)
aHeBPU3MbI, YTO 3HAYUTENbHO NPEBBLIWAET YacTOTy pa3pbiBoB (1-3 % B roa) npu «o6bIYHbIX» GUdYPKALUOHHO-TeMOU-
HaMUYeCKUX BHYTPUUYEPENHbIX aHeBpU3MaXx. JleTanbHoCTb cocTaBnseT 3,4 %. bonbwuHcTeo (80 %) pa3pbiBOB Habnoaa-
JI0Cb B TeYeHMe 2 NIeT Nocsle YCTaHOBNEHWA iNarHo3a MUKCOMbI Cepaua, a B nonosuHe (48,6 %) cnyyaes oTMeyanuchb
KNMHWUYECKM 3HauMMble 3NKU304bI IMG60UM. CBOEBpEMEHHOE NIeYeHWe NO3BONSET NPEAOTBPATUTL reMOppParuyeckuit Tun
TeYeHUs ITUX aHeBpU3M. B nuTepatype onucaHbl pa3HoobBpasHble METOAbI IeYEHUsA: pPa3Hble BapUaHTbl XUPYPruyeckoi
3paAnKaLmMu, a Takxe BO3MOXKHOCTM XUMUOTEPaNnNK 1 y4eBOro BO3AENCTBUS.

Llenb pa6oTbl — NpefCcTaBUTL CIyyail YCNEWHOro pajnKaabHOr0 PEKOHCTPYKTUBHOTO BHYTPUCOCYAUCTOTO IeYEHNS NaLu-
eHTa C ANCTaNbHOI aHEBPM3MOIl rONIOBHOTO MO3ra, CBA3AHHOI C MMKCOMOWN CeppLa, B COYETAHUMN C HaMYMEM MHOXeCT-
BEHHbIX KaBEPHO3HbIX Manb(OpMaLMi; OCBETUTb BOMPOCH! UArHOCTUKMN U AnddepeHLnanbHOR AUarHoCTUKK, CyLecTBy-
foLL{Me BO3MOXKHOCTM JIe4eHUA 3TUX 3ab6oneBaHuil.

KnuHuueckoe HaGniofgeHue. NauneHT co MHOXECTBEHHbBIMU aHEBPU3MAMU, CBA3aHHBIMU C MUKCOMOM CepALa, B coue-
TaHUN C MHOXECTBEHHbLIMWU KaBEPHO3HbIMU aHTMOMaMM FOJIOBHOTO MO3ra. [IpoeMOHCTPUPOBaHA BO3MOXHOCTb PEKOH-
CTPYKTUBHOM 3pafuKaL v ANCTanbHON aHeBpU3MbI Mocsie ee TpaHchopmaLmmu 13 dysncdopmHoil B mewoTyatyto. Otpa-
XeHbl 3TMONOrNA M naTtoreHe3 BO3HMKHOBEHWSA, HI0AHChl ANt depeHuManbHol AMarHOCTUKN, BO3MOXHbIE METOAbI
W anroputm BeIGOpa MeTOAA NEYEHWUA aHEBPU3M TONIOBHOMO MO3ra, CBA3aHHbBIX C MUKCOMaMU. [MaLMeHTy BbINOJHEHO
PEKOHCTPYKTUBHOE BbIKMIOYEHUE aHEBPU3MbI MyTEM 3MOONN3ALMM MUKPOCTIMPANIAMU, YTO CTaNO BO3MOXHbIM Gnaropa-
ps aHaToMUyecKoi hopme, GnaronpuaATCTByloLe TakoMy BUAY nedeHus. KoHBepcuu B AeCTPYKTUBHOE BMELLATENbCTBO
He noTpe6oBanoch. B cBA3M C ecTeCTBEHHbIM TeYeHUeM 3a60NeBaHUA Y NaLUEHTa OCTAETCA PUCK NPOrpeccUpoBaHms
AUCTanbHON aHeBpU3MbI B GacceiiHe Toil e apTepuu, B CBA3M C YeM OH OyfeT HabAATLCA B AUHAMUKE.
3akntoyeHune. Bcem naumeHTam ¢ MMKCOMaMu cepaua Kak [io, Tak 1 Nocne ux yAaneHus B AUHAMUKe PEKOMeHAyeTcs
BbIMOMHATL HEMHBA3WBHYIO BU3yann3aLMi0 COCY0B rOOBHOTO MO3ra Ha npeaMeT BepUMUKALMN TaKOTO OCNOXHEHMS,
KaK MeTacTatuyeckne (MUKCOMHble) aHeBpU3Mbl. [POrHO3 y 6ONbLIKMHCTBA NALMEHTOB C MHOXECTBEHHbIMU BHYTpUYepen-
HbIMU aHEBPU3MaMU, CBA3AHHLIMU C MUKCOMOI, 6AaronpuaTHbIA, U GONbIIMHCTBO aHEBPU3M, CBA3AHHBIX C MUKCOMOM,
cTabunbHel. Ho B ciyyasx c NporpeccupytolwMmMmu nam pa3opBaBliMMUCa aHeBPU3MaMi clesyeT pacCMaTpuBaTh BapuaHTl
XMPYPruyecKoro NeYeHus, BKI0Yasa MUKPOXMPYPTUYECKYIO MW IH0BACKYNAPHYI0 3paankauuio. OnpegenenHoe Tepanes-
TUYeCKOoe 3HauYeHne MOryT MMeTb MeTO/ibl IY4eBON 1 XUMUOTepanuu.

KnioueBble cioBa: oHKOTHYECKME adHEeBPM3Mbl, MUKCOMATO3HbI€ aHEBPU3Mbl, MUKCOMa cepaLa, neyeHue, 3M60J’IVI3aLI,VIﬂ
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HOI1 aHeBPM3Mbl FOJIOBHOTO MO3ra, CBA3AHHOM C MUKCOMON cepaua. Heiipoxupyprus 2023;25(1):85-94. DOI: 10.17650/
1683-3295-2023-25-1-85-94

12023

HabniogeHune 3 npaktukm | From practice


https://creativecommons.org/licenses/by/4.0/
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B8%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%B1%D1%80%D0%BE%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BE%D0%BF%D1%83%D1%85%D0%BE%D0%BB%D1%8C

12023

Hab6niogeHue n3 npaktuku | From practice

86

HENPOXUPYPTUA

Russian Journal of Neurosurgery

TOM 25 Volume 25

Reconstructive endovascular treatment of distal cerebral aneurysm associated with cardiac myxoma

R.S. Martynov', A.V. Savello’, A.N. Savchuk’, K. N. Babichev', A.I. Kiskaev’, D. V. Svistov’

IS.M. Kirov Military Medical Academy, Ministry of Defense of Russia; 6 Akademika Lebedeva St., Saint Petersburg 194044, Russia
2City Hospital of the Holy Martyr Elizabeth; lit. A, 14 Vavilovykh St., Saint Petersburg 193312, Russia;

Contacts:

Roman Sergeevich Martynov Rs_martin@mail.ru

Introduction. The etiology and pathogenesis of cerebral aneurysms are diverse. The rare cause of cerebral aneurysms
occurrence is cardioembolism in cases of heart tumors, in particular in myxoma. Cardiac myxoma (from Latin muxa,
mucus) is the most common (about 50 %) benign tumor of heart. With untimely diagnosis and absence of the disease
treatment, embolisms in cerebral vessels may occur with typical symptoms of ischemic stroke as well as in some cases
the myxomal aneurysms may develop. There are several theories of their origin. The myxomal aneurysms of cerebral
vessels are more common in women and in the vast majority of cases they develop in carotid basins. In a quarter of cases,
the disease onsets as intracranial hemorrhage caused by rupture of an oncotic (myxomal) aneurysm, that significantly
exceeds the frequency of ruptures (1-3 % per year) in cases of “normal” bifurcation-hemodynamic intracranial aneu-
rysms. The mortality rate is 3.4 %. The majority (80 %) of ruptures were observed within 2 years after the diagnosis of
cardiac myxoma, and in half (48.6 %) of cases clinically significant episodes of embolism were noted. Timely treatment
can prevent the hemorrhagic type of course of these aneurysms. Various methods of treatment are described in the
literature: different options for surgical eradication as well as the possibilities of chemotherapy and radiation exposure.
Aim. To present a case of successful radical reconstructive endovascular treatment of patient with distal cerebral an-
eurysm associated with cardiac myxoma, combined with presence of multiple cavernous malformations and also to high-
light issues of diagnosis, differential diagnosis and existing treatment options for these diseases.

Clinical observation. The article presents a clinical observation of multiple aneurysms associated with myxoma of the
heart in combination with multiple cavernous angiomas of the brain. The possibility of reconstructive eradication
of distal aneurysm after its transformation from fusiform to saccular is demonstrated. The etiology and pathogenesis
of occurrence, the nuances of differential diagnosis, possible methods and the algorithm for choosing a method for
treating brain aneurysms associated with myxomas are reflected. The patient underwent reconstructive aneurysm
shutdown by embolization with microspirals, which became possible due to the anatomical shape that favored this type
of treatment. Conversion to destructive intervention was not required. Due to the natural course of the disease, the
patient remains at risk of progression of a distal aneurysm in the basin of the same artery, and therefore it will be ob-
served in dynamics.

Conclusion. All patients with cardiac myxomas, both before and in dynamics after their removal, are recommended to
perform noninvasive visualization of brain vessels for verification of such complication as metastatic (myxomal) aneu-
rysms. The prognosis in most patients with multiple intracranial aneurysms associated with myxoma is favorable and
most aneurysms associated with myxoma are stable. However, in cases with progressive or ruptured aneurysms, surgical
treatment options should be considered including microsurgical or endovascular eradication. Radiation and chemo-
therapy methods may have a certain therapeutic value.

Key words: oncotic aneurysms, myxomatous aneurysms, cardiac myxoma, treatment, embolization
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BBEJIEHUWE

ITaToreHe3 aHeBpH3M T'OJIOBHOTO MO3Ta MHOTOO0Opa3eH,
a KimaccuuKaIys JaHHOM ITaToJI0TUH BKIIIOYAeT BapraH-
THI METaCTaTMUECKUX, MJIM OHKOJIOTUIECKIX, aHeBpU3M [1].
[IprnurHa BO3HUKHOBEHUS TaKUX MPEUMYIICCTBEHHO
JUCTaJIbHBIX aHEBPU3M COCYIOB TOJIOBHOTO MO3Ta — 3TO,
TTOMIMO ITPOYETO, KAPIHO3MOOJHS IIPH OIYXOJISIX Ceplia,
B YACTHOCTH TIPU MUKCOME.

Mukcoma cepaia (0T 2am. muxa, mucus — CJIU3b)
MIPEACTaBIIIET COOO0I HaboIIee pacIIpoCTpaHEHHYIO (OKO-
110 50 %) moOpoKaueCTBEHHYIO OITyX0JjIb CEP/LIA, JTOKATIM-
3YIOIIYIOCS OOBIYHO B JIEBOM WJIM IIPABOM IIPEACEPIMU.
M CTOYHMKOM pOCTa 3TUX OITyXOJIeH CUMTAIOT CYyO3HIOKAp-
ITaTbHBIC MYJIBTATIOTEHITNABHBIC ME3eHXNMAJTbHBIC KITCT-
k1. OIyX0JIb pacTeT Ha HOXKE, IPUKPEIICHHOM K MeX-

npencepaHoit neperopoake. PagrkaibHas pe3eKius 3TUX
HOBOOOpa3oBaHWW TNMPUBOIMUT K M3JIeYeHUIO. BMecTe
C TEM BO3MOXHO I'eéMaTOreHHOE METAaCcTa3upoOBaHUE OIy-
XOJI KaK 110, TaK 1 BO BpeMsI ee ynayieHus |2, 3].
Muxkcoma cepiiia posIBIIIETCS ClIeAyIoeit Tpuanoii [4]:

1) BoCTIaIMTEIBHBIN CHHIPOM C MUAJITHEH, apTpajTHei,
JIMXOPAJAKOM, MOBBIILIEHHBIMU CKOPOCTbIO OCENaHUS
SPUTPOLIUTOB M ypoBHEM C-peaKTUBHOTO O€JIKa;

2) sMO0MYeCKHe TIPOSIBIICHNS, Yallle BCETO B TOJJOBHOM
MO3re WJM 0O0JIbIIOM KpYre KpoBOOOpallleHusI, Mo-
CKOJIBKY OMYXOJIM 4acTO JIOKAIU3YIOTCS B JIEBBIX Ka-
Mepax cepaua;

3) obcTpyKLMS KJIAaaHOB CepAlia, MPUBOISIIAS K OTEKY
JIETKUX U PEXEe K MPaBOXeJNyI0YKOBOW HELOCTATOY-
HOCTH.
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PanHsIsT marHoCTHKA 1 CBOEBPEMEHHOE JICYCHUE STUX
TTOpaKEeHMH ITO3BOJISTIOT MPEAyIPeKIaTh 3M0omto. OmHOM
13 HanboJee HeOIAarOMPUSTHRIX MUIIICHEH SMOOTNN KIIET-
KaMU MUKCOMBI SIBJISTFOTCSI MO3TOBBIE COCYIIBI, TIPU OKKITIO-
3UH KOTOPHIX Yallle BCETO0 BOZHMKAST UIIEMUYISCKUIN MH-
CYJIBbT. 3HAUYMTENBPHO PEXe Pa3BHBAIOTCS IUCTAJIbHEIC
aHeBpPU3MbI, CBSI3aHHbIE C MUKCOMOM [5].

CyI11eCcTBYIOT pa3HbIe TOYKHU 3PCHMS Ha €CTECTBEHHOE
TeUeHNE aHEBPU3M, CBSI3aHHBIX C MUKCOMOM, 1 CTPaTEeTHIO
HX JICYCHUSI, 0COOCHHO ITPY MHOXECTBEHHBIX ITOPAKCHM -
ax [4, 6, 7]. PacipocTpaHEHHOCTh TAKMX aHEBPU3M ¥ T1a-
LIMEHTOB C MUKCOMOW CepJLia, 10 JAHHBIM Pa3HBIX UCCTIE-
JOBAaHMI1, BapbUpYeT B auara3one 12,8—56,0 % [6, 8, 9].
B HEKOTOPBIX ClTydasix aHEBPU3MBI MOTYT OBITh OOHApYXKe-
HBI IO TOTO, KaK OyIeT BhISIBICHA MUKCOMA, a B IPYTUX —
CIIYCTS IEeCATUIIETHS TOCJe Pe3eKIMU MUKCOMBI [10].
B GonbiinHcTBe ciiydaeB (67,5 %) aHeBpU3MBbI BBISIBIISIOT
ITOCJIe Pe3eKIIMU MUKCOMBI.

HecMoTpst Ha o4eBUIHYIO TIPUYUHY (DOPMUPOBAHUS
aHEeBPM3M, CBI3aHHBIX C MUKCOMAaMH CEeplia, CYIIEeCTBYIOT
2 TeopHnH MX BO3HUKHOBeHMSI. [lepBast — Teopust HeorIa-
CTUYECKOTO TIpoliecca:; ITPOMCXOMST aare3us (IIpUKpeTrIe-
HHE) KJIETOK MUKCOMBI K 3HIOTEINIO, IIPOHUKHOBEHUE
B HETO, POCT B CYOMHTUMAJIBHOM CJIO€ C ITOCICTYIOIINM
pas3pylieHUeM Beell apTepralbHOM cTeHKU. Bropast — teo-
YIS MUKPO3MOOIMUYECKOTO TIOBPEXKICHMST: SMOOJI MIKCOMBI
BBI3BIBACT MOBPEKICHUE SHIOTEIINS, COIIPOBOXKIAIOIEECST
HapyIIeHUEeM JIOKAJTBHOI TeMOTMHAMMKMY C TIOCICIYIOITAM
dopmmpoBaHEeM aHeBpU3MEL. Bo BTOpOM ciiydae MOXHO
TOBOPUTD O AUCCEKIIMOHHOM XapaKTepe MOPaKeHUs apTe-
pun. OrmcaHHbIe TEOPUH CXOXKH € ITATOTeHEe30M MHMEKIIN-
OHHBIX aHEBPU3M, TIPH KOTOPHIX BOCIAJIUTEILHBIH TIPOIIece
B CTEHKE apTepUH CBS3aH ¢ MH(PEKIIMOHHBIM 3M0oJToM [11].
B nm1060M citydae obe Teopuu oTpazkaroT (pakT MHUIIMALN
MaToJIOTMYECKOTO Mpoliecca SMO0JI0M MUKCOMEI [6, 12].

HexoTtopsie aBTOPBI TOITOTHUTEIBHO BBIICIISIOT B Ka-
YeCcTBEe MEXaHM3Ma Pa3BUTHUS 3TUX aHEBPM3M I'eMaTOTeH-
HYIO TUCCEMHWHAIIMIO B COCYIBI COCYIOB (J1aT. Vasa vaso-
rum) Mo3sra. 9TO MPUBOAUT K Pa3pylIeHHUIO CTCHKU
apTepun, B OCOOCHHOCTH CPEIHETO CI0SI U BHYTPECHHEU
3JIACTIYICCKON MeMOpaHBI, 1, KaK CJICICTBIE, K 00pa3oBa-
HUIO aHeBPU3MHI [5].

BMmecTte ¢ 3TiM B JIMTepatype COOOIIASTCS, YTO BaXK-
HBIM (DAaKTOPOM MHMITAALINY aHEBPU3MBI SIBJISIETCS MHTEP-
JIEUKHUH-6, KOTOPBII CEKPETUPYETCS KJIETKAMU MUKCOMBI.
OnHako HE CYIIEeCTBYeT YOeOUTEIbHBIX HOKa3aTeIbCTB
TOTO, YTO JaHHBIN OSJIOK, OTHOCSIIITUICS K TPYIIIE IIPOBO-
CITAJTATETbHBIX IMTOKMHOB, MOKHO MCIIOJIB30BaTh B KaUe-
CTBe OMomMapKepa [J1s1 TMaTHOCTUKM aHEBPU3M, CBSI3aHHBIX
¢ MuUKcomoit [13—15].

B OopIHCTBE CllydaeB MHOXECTBEHHBIC aHEBPHU3-
MBI, CBSI3aHHBIE ¢ MUKCOMOM, Pa3BUBAIOTCS B BO3pPACTe
1o 50 J1eT ¥ IpenMYIIIECTBEHHO Y SKEHIIINH.

Haubonee gacToii ToKamu3aiei mopakeHus sIBJISICT-
cs1 KapoTUIHBIA OacceitH — 89,7 %, a 10,3 % npuxoauTcst
Ha BepTeOpobaswisipHblii. B 24,4 % cnydaeB 3a0o1eBaHue
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MaHUGbECTUPYeT MHTPaAKPAaHUAIBHBIM KPOBOU3IUSIHUIEM,
BBI3BAHHBIM Pa3pBIBOM aHEBPU3MBI, YTO 3HAYUTEIHLHO
MPEBBIIIAET YACTOTY Pa3pbiBoB 1—3 % B roa mpu «00bIY-
HBIX» OM(pYpKAIIMOHHO-TeMOINHAMUYIECKNX BHYTpHUUC-
pEIHBIX aHeBpu3Max. JletaspHOCTE coctasiuser 3,4 % [7].
BombimmHceTBo (80 %) pa3pbiBOB HaGMIOAATUCH B TeUeHUE
2 JIeT ToCjae YCTAaHOBJICHUS IUarHo3a MUKCOMBI Cepli-
1a [16], a B monoBuHe (48,6 %) ciiyyaeB OTMEYAIUCh KJIU-
HUYECKM 3HAYMMBbIe 3MTU30IbI dSMOomuu [12].

KJIIMHUYECKUU CITYYAU

Ilayuenm E., 1981 e.p. (38 nem), obpamuncs 3a medu-
YUHCKOL NOMOWBI0 8 C853U C NosgieHuem omoncuil.
Ha maenummno-pesonancnoit momoepaguu (MPT) eonosnoeo
Mo3ea ¢ HympueeHHbiM Konmpacmuposanuem 02.04.2019
0OHapysiceHvl cyOKOPMUKANbHbIE USMEHEHUsI 8 NPasoll me-
MeHHOU U neeoil 3amblaounoll doasx. Ipu danrvreiiuem Kom-
naeKcHoOM 00caed08aHuU y nayuerma 6epupQuUUpo8ana Muk-
coma neeoeo npedcepius. Ilo danusim 3x0Kapouoepagpuu
6 n1e6oM npedcepduu 0OHapyiceHo obpasosanue, umerujee
AYeucmoe cmpoerue, 3aHumarouee 60abiie noA08UHbL Npeo-
cepous, docmamo4Ho nodeuxicroe. B cucmony obpasoeanue
BKAUHUBANOCH 8 CBOPKU MUMPANbHO20 KAANAHA, MUMPALb-
Has peeypeumauus 1—2-ii cmenenu. [layuenmy E. 19.04.2019
BbINOAHEHO YOaneHUe MUKCOMbL 1e8020 npedcepiust pasmepom
7,0 x 3,0 cm Ha HoxcKe ¢ puKkcayueil 6 cpedHeli mpemu medic-
npedcepoHoil nepe2opodKu.

B nocaeonepayuonnom nepuode ghomoncuu y 6046H020
COXPAHsAUCD, NO NOBOADY Ye2o yepe3 6 mec nocae Kapouoxu-
DPYpeu1ecKo20 eMeulamenscmea emy H08mMOPHO 8bINOAHEHA
MPT 201061020 MO32a ¢ 8HYMPUBEHHBIM KOHMPACMUPOBA-
HUeM u OUaeHOCMUPOBAHbL NPUSHAKU «3ePKANbHbIX KABEPHO3-
HbIX Manbghopmayuil obeux 3amolao4HblX doseit» (puc. 1).

Ilpu cnupansroii komnsromepuoii momoepaguu (CKT)
U CRUPANBHOI KOMNbIOMEPHOU MOMO2PaPuUUecKoil aHeuoepa-
@uu (CKTA) 20106H020 MO32a 8bIAGAEHO NAPEHXUMAMO3HOE
KPOBOUBNUSIHUE 8 1€8YI0 3AMbLAOYHYI0 00110 8 NPOEK UL paHee
duaeHocmupoganHoli kagepro3noi manrvghopmayuu. Ipusna-
K08 apmepuogeHo3Hol Manrsopmayuu uiy OUCMANbHbIX
AHe8pU3M 8 NPOoeKyUl 04aea KpOGOUAUSHUSL He Bbis8AeHO,
HO omMmeueHo Qy3ugopmHoe pacuiuperue KoOpKogo2o ceemeH-
ma 3a0Hell meMeHHOU 6emau npasoii cpedHel M032080i ap-
mepuu (puc. 2).

Ha dannom smane 06caedosanus 10KaAbHOMY paculupe-
HUI KOPKO0BOI apmepuu He npudaiu 3Ha4eHuss KaK He mpe-
oyrouemy cneyuguueckoeo neveHus.

Ilayuenmy gvinoaHeHo onepamusHoe mMeuamenbcmeo
28.01.2020: kocmHo-naacmuyeckas mpenanayus Yepena
6 €601l MeMeHHO-3aMblAOHHOL 00AacmuU, MUKpOXUpypeu1ec-
Koe yoaneHue KagepHo3Hol mansgopmayuu. lucmonoeuueckoe
3akaouerue No 5403—07: kagepHosnas «aneuoma» (KagepHo-
Mma). Teuenue nocaeonepayuoHHo20 hepuooa 61a2onpusmHoe.
Ommeueno He3HaUUMenbHOe yeeauueHue naouaou abcorom-
HbIX U OMHOCUMEAbHbIX CKOMOM 8 NPABbIX NOASX 3PEHUSL.

B mapme 2022 2. nayuenm npoxodun naaHogoe Komn-
AeKcHoe meduyutckoe oocredosanue. C yuemom anamuesa
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Puc. 1. 3epkanvibie Kagepro3Hble Manrbghopmayuu 3amoliouHbix 0oneil (MazHumHo-pe3onancHas momoepagus (MPT) eonoenozo mosea nayuenma E.
om 29.10.2019, uepe3 6 mec nocae Kapouoxupypeuecko2o Meuamenscmea): a — kagepuosnas aveuoma 1 aegoii 3amwirounoi doau (MPT 6 nocredosa-
menvrocmu FLAIR); 6 — kaseprosuas aneuoma 1 aegoii 3amuinounoil doau ¢ Hakonaenuem konmpacma (MPT 6 nocaedosamenvrocmu T1-BH ¢ konmpacm-
HbIM ycuneHuem),; @ — kagepHosuas aveuoma 1 npaeoii 3amoirounoii doau (MPT 6 nocredosamenvrocmu T2*); e — kaseprosnas aneuoma 1 ae6oii 3amol-
aounoii doau (MPT 6 nocaedosamenvrocmu T2*)

FLAIR (Fluid Attenuated Inversion Recovery) — pejcum ¢ nooasnenuem cuenana ce0600Hoil 6o0vt, BU — e3gewennoe uzobpascenue, T1u T2* — pescumol
nocaedogamenvHocmeil 83geuteHHbIX uzoopaxcenuii na MPT.

Fig. 1. Mirror cavernous malformations of occipital lobes (magnetic resonance imaging (MRI) of brain of patient E. dated 29.10.2019, 6 months after car-
diac surgery): a — cavernous angioma 1 of left occipital lobe (MRI in the FLAIR sequence); 6 — cavernous angioma 1 of left occipital lobe with accumulation
of contrast (sequence- W1 with contrast enhancement); ¢ — cavernous angioma 1 of right occipital lobe (MRI in sequence T2*); e — cavernous angioma 1 of left
occipital lobe (MRI in sequence T2*)

FLAIR (Fluid Attenuated Inversion Recovery) — the mode with suppression of free water signal, W1 — weighted image, T1 and T2* — modes of sequences of
weighted images on MRI.

Puc. 2. Cnupanvhbie KomnvlomepHble MOMOPAMMbL U CRUPAAbHAS KOMRblomepHas momoepaguueckasn (KT) aneuoepamma 2o1068noeo mosea nayuenma E.:
a — KT-npusnaku kpoeousnusnus 1 6 npoekyuu KagepHO3HOU aH2UOMbl 1€60i 3aMbLA0YHOL 004U, 0, 8 — Qy3ugdopmHOe pacuiuperue KOpKo8o2o cecMenma
3a0Hell meMeHHOU éemeu npasoil cpeoHeil M032080i apmepuu 8 CasuMmmanbHoil U GPOHMANLHOU NAOCKOCMAX MYAbMUNAAHAPHOU PEKOHCMPYKYUU; & —
mpexmeprnasn KT-pexoHcmpyKyus nopasicenHo2o ceemenma apmepuu ¢ y3ugopmuoii aneapusmoii

Fig. 2. Spiral computed tomograms and spiral computed tomography (CT) angiogram of the brain of patient E.: a — CT-signs of hemorrhage 1 in the projection
of cavernous angioma of left occipital lobe; 6, ¢ — fusiform expansion of cortical segment of posterior parietal branch of the right medial cerebral artery in
sagittal and frontal planes of multiplanar reconstruction; ¢ — three-dimensional CT-reconstruction of the affected artery segment with fusiform aneurysm

svinonnena CKTA 2on068H020 Mo3ea, no pe3yrsmamam Komo-
POll duazHOCMUpPOBaHa aHe8pU3Ma 3a0Heil meMeHHOl 6emau
npaeoii cpedneii mozeosoli apmepuu. Obpaujaem Ha cebs 6HuU-
MaHue cyuecmgeHHas mpanchopmays aHespusmol 3a 2-n1em-
Huil nepuod Habarodenus (cm. puc. 2, &). B smoii cesa3u nayuenm
0Obl KOHCYAbMUPOBAH HELPOXUPYPeOM U 20CHUMANU3UPOBAH
6 KAUHUKY Helipoxupypeuu 045 0000c1e006aHUS.

Ilpu cearexmusnoll yepebpanvholi aneuoepaguu noo-
meepicoenHo Haauvue aHespu3mMbl 3a0Hell MeMeHHOl 6emeu
npaeoti cpedHeil M032060i apmepuu pasmepom 4 mm. Buecme
€ SMUM N0 OAUHHUKY apmepuu OucmanbHee aHeepumbl Om-
MeueHbl HepOGHOCMb KOHMYPO8, uepedyrujuecs y4acmiu
CYJCenUs U paculuperusi, ceUdemenbCmayujue 0 nogpedicoe-
HUU cmeHKU apmepuu no muny eackyauma (puc. 4).

Jas npogusakmuxu paszpwiea amegpusmsl paccmam-
PUBANOCH HECKOAbKO 8APUAHMO8 XUPYPUHECKO20 AeUeHUs:
1) mukpoxupypeuueckoe peKoHCMPYKmMUBHOe KAUNUPOBAHUe
aHespusMbl, 2) mpennune NOPANICEHHO20 Ce2MeHma apmepulil,
3) HanodceHue IKCMpPa-uHmMpaKpanuaibHo20 aHACMomMo3a
HO muny «KoHely-8-KOHeu» C BblKAIOUEHUEM NOPANCEHHO20
cezMenma apmepuu NPOKCUMANbHee aHeepusmbl, 4) Haroxice-
HUe UHMPA-UHMPAKPAHUANbHO20 AHACMOMO3A NO MUNY <KO-
Hely-6-KOHel» C UcceHeHUeM Ce2MeHma apmepuu, Hecyue2o
auespusmy, 5) enympucocyducmas 0ecmpyKkmueHas OKKA-
3Us Hecyweil aHespusmy apmepuu Ha ypoeHe aHeapusmbl,
6) eHympucocyoucmoe peKOHCMPYKMUBHOE BMeUlamenscmeo
nymem IMO0AU3AUUYU GHEBPU3MbL OMOeASeMbIMU MUKPOCRUPAAS-
mu. Tpumenenue accucmupyrouux Memooux uau UMRAGHMAYUSL



Puc. 3. Cnupanvras komnviomepHas momozpaguuecKas aHeuocpamma 2o-
N106H020 M032a: MpexmepHas peKOHCMPYKUUS NOPAICEHHO20 ceeMenma ap-
mepuu ¢ aHeepu3mMol

Fig. 3. Spiral computed tomographic angiogram of the brain: three-dimen-
sional reconstruction of the affected segment of artery with aneurysm

CmeHma Ha YpoeHe aHes8pu3Mbl 8UOY CAONCHO20 DOCMYNA
U MAnoeo Kaaubpa KopKossix apmepuii He npednoaazanucs.

Tlayuenmy 18.04.2022 soinonnena enympucocyoucmas
onepauyus. Iloo obuweii anecmesuell Ha (hoHe cUCMeMHOU 2e-
napunuzayuu (4000 EJ) cybxkpanuanvHo 6 npasgyro 6HympeH-
HIOI COHHYI0 apmepuio 8gedeH HANPABAAIOWUN Kamemep.
C nomoupro muxponposoonuxa 014” 6 kynoa anespusmol
3a6eden Mukpokamemep. Boikaiouenue anespusmol U3 Kpo-
680MOKA 00CMUHYMO NOCAe008aMeNbHbIM 86ederHuem 2 om-
densiemMblX yrompamsaekux Mukpocnupaneii pasmepamu 3 x 20
u 2 x 60 mm. B xo0e umnasanmayuu 2-it MUKPOCRUPAAU O~
MeueH NPOAanc 8UMKO8 8 HECYUYI0 apmepuio ¢ pacnoaoice-
HUeM Ux no OKpYJICHOCMU HNONePeuH020 cedeHust apmepuul
be3 Hapyuwenus ee npoxodumocmu. Ilpu KoumpoavHoi aneuo-
epaghuu ommeuaemcs NOAHOE GbIKAIOYEHUE AHEBPU3MbL U3
Kkposomoxa (mun A no kaaccughuxayuu Raymond—Roy) ¢ co-
XpaHeHuem nPoXoOUMOCMU Hecywjeil apmepuu HA YPoGHe
aHespusmbl u 8 ducmanvHom ceemerme. C yeavio npoguaax-
MUKU PAHHUX NOCACONEPAUUOHHBIX UEMUYECKUX 0CA0JCHEe-
HUll nposedena aHmuazpe2aHmMuas mepanusi UHeUOUMoOpPamu
IIb/I1la eauxonpomeurossblx peuenmopos mpomooyumos
8 8ude NPoONeHHOI 8HYMPUBEHHOU UHY3UU Snmupuéamuda
6 pacuemHoii dosupoeke 6 meverue 12 u. IIpu konmponsHoii
ceneKmugHol uepebpansHoil aneuoepaguu uepes 24 vy omme-
YeHbl COXPAHeHUe npoceema Hecyuel apmepuu Ha 6cem npo-
MANCEHUU U OMCYMCMEUe KOHMPACMUPOBAHUsI AHEBPU3MbL
(puc. 5). B céa3u ¢ ocobenHoCmaMU PACNOAONCEHUSI BUMK08
MUKPOCNUpAAU 8 npoceéeme apmepuu nayuesmy oas npoghu-
AGKMUKYU OMCPOYEHHBIX UUeMUHECKUX OCAOMNCHEHUL 00 MO-
MeHma I3H0omeau3ayuy eUMK08 cnupaneli Ha3Ha4eHa aHmu-
aspezanmuas MoHomepanus mukaepeaopom no 180 me/cym
Ha npomsdiceHul mecsayd.

Ilo dannoim MPT 201061020 MO32a, 8bINOAHEHHOI Yepe3
24 4 nocae onepayuu, RPU3HAKU OCMPOL 04A2080U UULeMUU
8 bacceline npasoil cpedHell M0320801l apmepul OMcymcmey-
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Puc. 4. Ha yepebpanvroii aneuoepamme 6 60K060il U KOCOI NPOEKUUIX AHEG-
pusma 1 u degpekm KoHmypa apmepuu 8 OUCMANLHOM ceeMeHme 2

Fig. 4. On cerebral angiogram in lateral and oblique projections visualization
of aneurysm 1 and arterial contour defect in distal segment 2

rom. B 3amolrounbix 0oasx, npaselx 8UCOYHOU, MeMEHHOU
U N100HOU 005X ONpedensiomcs NOKANbHbIe UBMEHEeHUs C pa3-
Hotmu no unmencueHocmu MP-cuenanamu écaedcmesue pamee
nepeHeceHHbIX KPOBOUIMUSHULL U OMAOICeHULL 2eMOCUOePUHA,
Komopble Moeau 0bimb CEA3AHbL C HAAUMUEM PAHee He 8blsie-
JNEHHbIX KABEPHO3HBIX MUKDOMAAbGHOPMAUUL.

OBCYXKIEHHUE

CBs13p MUKCOMBI JICBBIX KaMep cepalia 1 (popMupo-
BaHWSI BHYTPUUEPEITHON aHeBPU3MBI BIIEPBBIC OIMMCaHA
HeMelKuM natoiorom ®. Mapiranowm emie B 1894 1. Bay-
TpUIepeITHbIe aHEBPU3MbI OOBITHO OOHAPYKMBAIOTCS CITY-
YalfHO MPY 00CJIeIOBaHUM TI0 TTIOBOIY IPYIMX 3a00JIeBa-
HUU WIN Y TALIMEHTOB ¢ UHCYJIBTOM [17].

JunddepeHunanbHasi IMarHOCTUKA MMKCOMHbIX aHEB-
PU3M B HEKOTOPHBIX CIIydastX MOXKET OBITh 3aTPyTHUTETbHA.
Ha 06eckoHTpacTtHO# KomImbroTepHO#t ToMorpamme (KT)
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Puc. 5. Dmanvr enympucocyoucmoeo aeuenus u KOHMPOAbHOU CeNeKMUBHOU UepeOPanbHoll aHeU0epapuu: a — Ha FIMANHOL U KOHMPOALHOU AHeUOSPAMMAX
(8 x00e emeuwamenvcmea) nAOMHO YNAKOBAHKbII KAyOOK Mukpocnupaneil 1 6 aneepusme ¢ gumkamu MUkKpocnupaneil 8 Hecyujeli apmepuu, oucmansuasn 2
U npoKcuUManvHas 3 memku MUKpokamemepa, npoaabuposanue UMKa MUKPOCRUPANU N0 KOHMYPY Hecyujeil anespusmy apmepuu 4 ¢ coxpaneHuem ee npoxo-
dumocmu; 6 — Ha KOHMPOALHOU AHeUOSPAMME 8 NPAMOLL U O0K080I npoeKkyusx (uepes 24 u nocae onepayuu) Kay6oKk HAOMHO YNAKOBAHHbIX MUKpochupaneil 1,
KOHMPACMHAs HA 8CeM NPOMANCEHUU HECYUasl AHe8PU3MY apmepuis, OMCymcmeue 6eccocyoucmbix 301, 8 — Ha Nep@y3uoepamme coomeemcmaue Kposomoxka
6 nopadcennoti apmepuu (Coiled) ducmanvhee smboauzuposannoil anespusmol u unmakmuot (Native) apmepuu

Ilpumenanue. Bpems docmudicenus NUKa KOHMPACMHO20 YCUACHUS. 8 00eUx apmepusix, oyeHenHoe no nokazameasm Peak Time (sec.), udenmuuno, naouwsadv
nod kpusoii konmpacmroeo ycunenusi AUC conocmaguma, umo ceudemenvcmeayem o cOXpaHHocmu nepihyuu 6 sm60au3uposanHoil apmepuu.

Fig. 5. Stages of endovascular treatment and control selective cerebral angiography: a — on stage and control angiograms during the intervention, a tightly packed
tangle of microspirals are visualized 1 in aneurysm with coils of microspirals in the carrier artery, in distal 2 and proximal 3 microcatheter marks, the prolapse of the
coil of the microspiral along the contour of the aneurysm-bearing artery 4 with preservation of its patency, 6 — on control angiogram 24 hours after surgery a tangle of
tightly packed microspirals is visualized in direct and lateral projection I; the aneurysm-bearing artery is contrasted throughout, no-vascular zones are not observed;
6 — the perfusiogram shows the correspondence of blood flow in the affected artery (Coiled) distal to the embolized aneurysm and the intact (Native) artery

Note. The time to reach peak of contrast enhancement in both arteries estimated by Peak Time (sec.) is identical, the area under the curve of contrast
enhancement AUC is comparable, which indicates the preservation of perfusion in the embolized artery.
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WHTpakpaHunanbHaa aHeBpM3Ma, CBA3aHHaA C MMKCOMOWN /

|
HepasopBasLasca / Ruptued

|
PasopeaBlwasca / Unruptured

'

KoHcepBatuBHoe neuenHue / Conservative

Yxyawenue / Worsen

CrabunbHasa /
Stable

\/

HabnogeHwe / Follow-up

3H,QOBaCKyJ1HpHOE NieyeHme nnn oTKkpbiTaa

»
>

Y v

HedyHKuroHanbHas 3oHa / Non-eloquent Area

OyHKUMOHanbHas 30Ha / Eloquent Area

) l

< Tect 6annoH-okknto3uu / Ballon-occlusion test

(+)

O6xoaHoI aHacTomo3 / Bypass

xupyprusa / Endovascular or Open Surgery

Puc. 6. Areopumm 6vi60pa memooa Aeuenus NAYUEHMA ¢ UHMPAKPAHUANbHBIMU AHEBPUIMAMU, CA3AHHBIMU ¢ MUKCOMOU cepoya (yum. no [12])

Fig. 6. Algorithm for choosing a treatment method for a patient with intracranial aneurysms associated with cardiac myxoma (cit. according to [12])

MMKCOMHBIE aHEBPH3MbI IMEIOT ITOBBIIIICHHYIO TUTOTHOCTD
3a CYET HAKOITICHMSI MUKCOMIHOTO MaTPpUKCA WU TICTPH-
¢ukaTtoB B ux creHKax. Bmecre ¢ atum Ha MPT Bokpyr
MHUKCOMIHBIX aHEBPU3M OOHAPYXMBAIOTCSI aHOMAaJIbHBIC
W3MEHEHMS, TaKMe KaK IMoTeps1 CuTHaima Ha T2-B3BelleH-
HBIX N300paxkeHMsIX, ycuaeHne Ha T 1-B3BeIICHHBIX U30-
OpakeHMSIX ¢ KOHTPACTHBIM YCHJICHUEM M3-32 MUKCOMIIOB,
aHTHOTCHEe3a IV TPaHYJSIIINOHHOM TKaH!U. DTU U3MEHEe-
HUS CO3IAI0T TPYIHOCTH B AU dpepeHInalny 3TUX aHEB-
PU3M C IPYTUMU 3a00JIeBaHUSIMU, TAKUMU KaK KaBEPHO3-
Hast MaJTb(opMaIns MM MUKOTHYECKE aHeBPU3MEL.

s KaBepHOM XapaKTEePHO OTCYTCTBHE MTATOJIOTHIE-
CKVX M3MEHEHUI TIPY aHTUOTpapUIeCKOM MCCIICIOBAHN.
Onmnako Ha MPT 1 kaBepHOMA, 1 MUKCOMIHAs aHEBpHU3Ma
MOTYT ITPOSIBIISITBCS KaK 09aru, OKPYy>KeHHBIE TEMOCHIIEPH-
HOBBIM KOJIbIIOM HEeTIPAaBIIBHOM (POPMEBI; B 000X CITyJasiX
00HapyXMBaeTCsl OTeK MO3TOBOI TKAHU BOKPYT 00JIaCcTH
MMOpaXXeHNS; ¥ B TOM U JAPYTOM Cllydyae OOHapYKMBACTCST
3 dexT «1IBeTeHUS» Ha T2-B3BeIIeHHBIX N300pakeHUSIX
C TpaIMEeHTHBIM 3XOM. HO TOJTbKO MMKCOMITHBIC aHEBPHU3-
MBI MOTYT OBITh YeTKO uAeHTUdULIMpoBaHbl Ha T1-B3Be-
LIeHHBIX N300pakeHusx [18].

AHTHOTpadmIeCcKre MPU3HAKA MUKCOUTHBIX aHEB-
pU3M HE OTJIIMYAIOTCS OT HauboJjee pacIpoCTpaHECHHBIX
MHUKOTHYECKUX (CENTUUeCKNX) aHeBpu3M. OOHapyKeH1e
MTOBBIIIIEHHOM TUIOTHOCTH B 00J1acT! aHeBpU3MBI Ha KT
0e3 KOHTPACTHOTO YCWJICHUSI MOXKET CBUICTCILCTBOBATH
0 MUKCOMITHOM IIPOMCXOXIECHUU (00 3TOM CBUIETEILCT-
BYIOT TCTOTIATOJIOTMYECKHE MCCIICAOBAHMS, TTOKA3aBIIIIEC
HaKOIUICHHEe MUKCOMIA, TeMOCHIepHHA U Xejie3a M3-3a
PELMINBUPYIOIMNX XPOHNIECKINX KPOBOTCUCHUIA, HO HE
Kanbidukanuio [19]). Centuueckrie aHeBpU3MBI IMEIOT
OOJIBIIIYIO CKIIOHHOCTD K pa3phIBy ¢ (pOPMUPOBAHUEM Te-
MaToOM BOKPYT 04aroB mopaxeHus [20].

YauThIBast BO3MOXHOCTH COBPEMEHHBIX TEXHOJIOTHIA,
OOJIBPIIIMHCTBY IMAIIMEHTOB MOTYT OBITh TIPEMIOKEHBI (-

¢eKTUBHBIC W 0e30IacHbIC BapHaHTHI JIeueHUsI. B nmte-
paType IIpeICcTaBIcHBI pa3Hble BapUAHTH WHBAa3MBHOIO
JICYeHUs] OHKOTUYECKMX (MUKCOMHBIX) aHeBpU3M. Mu-
KPOXUPYPTUUECKIE BMEIIaTeIbCTBA IIPEICTaBICHBI TAKM -
MU METOJaMU, KaK pe3eKILus aHeBpu3MslI [7, 12, 13], pe-
3eKIMsI aHEBPM3MBI B COUYCTAaHUM C aHAcTOMO30M [13],
KJIMTTUpOBaHUe aHeBpU3MHbI [14, 21]. I1pu aTOM HalloxXe-
HUE aHaCTOMO30B PacCMAaTpPHBAETCSI B TOM ClIydae, eClid
TopaxxeHHasl apTepysI KpOBOCHa0XaeT (PyHKIIMOHATBLHO
3HAYMMYIO 30HY Mo3ra. BEIOOp 3TOro MeToma cBsI3aH ¢ TeM,
YTO PeKOHCTPYKIIMS ITPOCBETA HECYIIEH apTepruy KITUIICa-
MM HEBO3MOXHA M3-3a PHIXJIOCTH CTEHOK aHEeBpHU3M [13,
22]. BeIkTioueHre MUKCOMHBIX aHEBPU3M M3 KPOBOTOKA
B XOJI¢ BHYTPHCOCYIMCTBIX OTICPALTNIT MOKET OBITH BBITTOJI-
HEHO IyTeM 3MOOJM3allui caMOil aHEBPU3MBI WM JIC-
CTPYKTUBHOM OKKJIIO3UM HECYIIEe aHeBPU3MY apTepHU.
M.B. Yilmaz u coasnt. B 2003 r. mpeacTaBuIM clydait
YCITCIITHO BBITTOJTHEHHOM BHYTPHUCOCYINUCTON SMOOIM3aIIH
TUTAaHTCKOM aHEBPU3MBEI JIEBOM CPEOHEN MO3TOBOI apTe-
pum [10].

BapuaHT gecTpyKTMBHOTO BBHIKTIOUCHMS TUTAHTCKOM
YaCTUYHO TPOMOMPOBAHHOU (y3n(POPMHON aHEBPU3MBI
n3 KpoBoTtoka onrcad T.J. Sorenson 1 coasT. (2019). ITo-
clie OIIEHKM KOJUIaTepaJbHOTO KOPKOBOTO KPOBOTOKA
C TIOMOIITBIO TeCTa OATIOH-OKKJTIO3UH BHITIOJTHEHA TIPOK-
cUMaJTbHasl dSMO0IM3alus MUKpocupanrsaMu [23].

J. Sedat u coaBt. B 2007 T. mpeaCTaBUIM CITydaii TydeBOiA
Teparnuy CyMMapHoii 1030ii 46 Ip. Yepes roa Haboman1ach
OKKJTIO3MsI Hecylllell aHeBpu3My aptepun [24]. HecmoTps
Ha HeTOKa3aHHYIO KIIMHNYECKYIO 3(PDEeKTUBHOCTE JIyIeBOM
teparmu, K. Khatibi 1 coabr. (2020) Ha ocCHOBaHUY JICUCHUST
MHOXECTBEeHHBIX MUKCOMHBIX aHEBPU3M COCYIOB TOJIOB-
HOTO MO3Ta CIeJIajIN BBIBOI O 0€30IacHOCTH B 3 (PEKTHB-
HOCTH HU3KOIO3HOM TapreTHOM JTydeBoii Teparmu [25].

Poinb xuMuoOTEpanmm MeTacTaTUIECKUX MUKCOMHBIX
aHEBPU3M COCYIOB TOJIOBHOTO MO3Ta TaK ke, KaK M POJIb
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JIy9eBOI Tepalin, MaJjio u3ydeHa. B ciydae MHOXKeCTBEHHBIX
a"eBpu3M M. Branscheidt u coaBt. (2014) mist crabuimza-
LMY MX POCTa MCIIONb30Baau Kapoomiatud (240 mr/m?
IMOBEPXHOCTU Tejia B 1-it aeHb) u aromno3ua (100 mr/m?
TTOBEPXHOCTH TeJia B 2-i1 1 3-i1 mH1) Ha (poHe meKcaMmeTa-
30Ha (110 4 Mr/cyT). OmHAKO Yepe3 2 Mec OCIIe 3aBepIIIe-
HUs1 6 UMKIOB (C 4-HeAelbHBIMUA MHTEPBAaJaMKU MEXIY
LIMKJIaMU1) TIpU KOHTpoJbHOI MPT oTMeueHBI yBemmueHIe
pa3Mepa, yCIJICHE KOHTPACTUPOBAHMS M IIPOTPECCUPO-
BaHWe OTeKa. B MTore aHeBpr3Ma y IMariieHTKN ObLIa pe-
3empoBaHa. TeM He MeHee aBTOPHI CIeJIaIN BBIBOJ O TOM,
YTO B CIIydasiX TSDKEIBIX HEBPOJIOTUYCCKUX HAPYIICHMIA,
KOTIa BbDKMAATENbHAsI TAKTUKA HE SIBJISIETCS] pa3yMHBIM
TeparneBTUICCKUM PEIICHUEM, XUMUOTEPATINS MOXET CTa-
OMIM3MPOBATh POCT aHEBPHU3M [26].

ABTOpPHI ogHOTO 13 mocaeaHux (2020) 0630poB mmTe-
paTyphI, TTOCBSIIIEHHBIX JICUCHNIO MHOXECTBEHHBIX MUK-
COMHBIX aHEBPHU3M TOJOBHOTO MO3Ta, ITOKa3alIM, 9YTO M3
41 ciaygast B 19 HaOMIONEHMSIX TTALIMEHTHI JICIMINCH KOH-
cepBaTHBHO. Bce aHeBpH3MBbI OBUIM CTAOMITLHEI B pa3Mepax
3a nepuon HabmoneHus (ot 3 Mec mo 11 yert, B cpemHeM
40 mec), B 3 HAOTIOACHMSIX OTMeJaIICs X pocT [12].

B coBpeMeHHOI TUTepaType HET YSTKUX PEKOMEHIA-
LINIA OTHOCUTEJIFHO BEIOOPA METOMA JICUCHMS TTALIIEHTOB
C aHeBpPM3MaMM, CBSI3aHHBIMU C MUKCOMAaMM, B KaXKIOM
KOHKPETHOM CJIydae peleHre MPUHUMACTCS MHINBUIY-
anbHO. A. Santillan u coaBT. (2019) Ha OCHOBaHUYU CaMBIX
IUTeTbHBIX (21 1 22 roma) 3 ONMMCAaHHBIX B JIUTEpaType
HaOJTIONeHWI 3a 2 MallMeHTaMU ¢ MHOXKECTBEHHBIMU MUK-
COMHBIMU aHEBPU3MaMU MPEAJIOXKUINA PEKOMEHIALNU
10 HAOJTIOACHMIO 32 TAKMMM MalleHTAMM:

* OOJILHBIM C SMOOJTMYECKMM HepebpaabHbIM MH(apK-
TOM, CBSI3aHHBIM ¢ MUKCOMO TIpeICepausl WIIH C pe-
3eKIIMe MUKCOMBI TIpeicepasi B aHaMHe3e, IIPOBO-
JIATCS TUaTHOCTHYECKasI IiepeOpaTbHast aHTHOTpadys;
B TIOCJICOYIOIIEM OCYIIECTBIISICTCS TIIATEILHOS Ha-
OJIIoeHNEe C MCITOIb30BaHNEM HEMHBA3MBHBIX BU3Y-
AMM3UPYIOITNX UCCICIOBAHNI, TAKMX KAaK MATHUTHO-Pe-
3oHaHcHas1 aHruorpadus i CKTA, KoTophle ciemyer
MPOBOAUTh Kaxnple 12—15 Mec B TeueHUE ITIepBBIX
3—5 net, a 3aTeM Kaxasle 2 roga [17];

* eCJI aHeBpU3Ma ITOIIACTCS JICUCHHIO, PEKOMEHIYETCS
SHAOBACKyJIspHas ambonu3anud [27]. Ho ecnn o6Ha-
pyXeHa aHeBpM3Ma BepeTeHOOOpa3HOit (DOPMEI, KO-
TOpast MPOTeKaeT OECCUMIITOMHO M MMEET CTaOWIIb-
HBII pa3Mep, MOKa3aHbl TMHAMWYECKasl HEMHBAa3MBHAS
BU3yaJIM3alMs, IIOCTOSTHHAS Ie3arperaHTHast Teparus
IIJISI IIpeIoTBpalleHus: Tpomooamoonnu. Ecim y manu-
€HTa BepeTeHooOpa3Has aHeBpH3Ma, KOTOpasl IIpo-

TpecCUpyeT WU pa3opBajach, MPeINOYTUTEILHBIM
METOIOM JIeUCHMSI OyIeT TPEeIITUHT aHeBPU3MBI MUK-
POXUPYPTUYECKUM WIW SHIOBACKYJISIPHBIM METOAOM
[10, 22, 28—31].

Ha ocHoBaH1M COOCTBEHHOTO KJIMHUYECKOTO HA0JI0-
IeHus u oo3opa nutepatypsl S. Gai u coaBT. B 2019 1.
TIPeICTAaBUIIM aJITOPUTM BbIOOpa MeTOA JICYEHUST TTallueH-
TOB C MHOXECTBEHHBIMM aHEBPU3MaMM B 3aBUCHUMOCTH
oT (pakTa pa3pbiBa aHEBPU3MBI, JIOKAJIN3AllUH1, Pe3yJIbTa-
TOB T€CTOBOI 0A/UIOH-OKKITIO3UM Y C Y4ETOM CTAOMIILHO-
CTHU pa3MepOB aHEBPU3MbI (puc. 6).

Oco0eHHOCTBIO IPEACTABICHHOTO HAMU CITydJast sIBJISI-
eTcs HabmoneHre opMUPOBAHNS TUCTATBHOM aHEBPU3-
MBI TOJIOBHOTO MO3Ta, CBSI3aHHOI ¢ MUKCOMOI, a TaKKe,
BEpOSITHO, (opMUpYIOlIeiicss aHeBpU3MbI TUCTaJIbHEE
110 X0y apTepny Ha (hOHEe MHOXKECTBEHHBIX KITMHUYECKHN
MaHU(ECTHBIX KaBEpHOM TOJIOBHOTO Mo3ra. [eMopparmnye-
cKast MaHMdecTaMsl KaBepHO3HBIX MaJTbpopMalnii mpea-
1recTBoBajIa (POPMUPOBAHUIO AaHEBPU3MBI KOPKOBOI BETBU
CpemHei MO3roBoii apTepuu Ha (oHe ee Dy3rhOopMHOTO
pacmmpenus. [IpenmonoxeHue o AMarHOCTUYECKOM OIIMO-
Ke, TMTIepAarHOCTUKE KaBepHOMBI Ha (hOHE TTapeHXMMATO3~
HOTO KPOBOU3JIUSIHUS OITPOBEpraeTcs pe3yasraTaMi THCTO-
JIOTUYECKOTO MCCIIeTOBAHMS YIaJIeHHOTO Tpernapara.

ITanmeHTy BBIIOJIHEHO PEKOHCTPYKTUBHOE BHIKITIOUE-
HUE aHEBPU3MBI ITyTEM 3MOOIM3ALMA MUKPOCTTUPAJISIMHA,
YTO CTaJIO BO3MOXXHBIM Oj1aromapsi aHaTOMU4YeCcKoit hopme,
OJIaroIIpUATCTBYIONIEH TaKOMy BHIy JieueHus1. KonBepcun
B JECTPYKTMBHOE BMEIIATEILCTBO HE MOTPEOOBAIOCE.

B cBsI3UM ¢ ecTeCTBEHHBIM TeUeHEM 3a00JIeBaHMS Y TTa-
IeHTa OCTaeTCsd PUCK MPOTPECCUPOBAHUS AUCTAITLHON
aHEeBPU3MEI B OacceitHe Toit ke apTepyu, B CBSI3U C YeM OH
OyneT HaOJI0aThCs B IMHAMUKE.

SAK/TFOYEHME

Bcem manmeHTaM ¢ MUKCOMaMU CEepIlia Kak 1o, Tak
¥ B IMHAMUKE TTOCIIe MX YIAJICHHUST peKOMEHIYETCS BBITION -
HSITh HEMHBA3WBHYIO BU3YAJIM3aII0 COCYIOB TOJIOBHOTO
MO3Tra Ha MpeaMeT Bepu(HUKaIlMi TaKOTO OCIOXHEHUS,
KaK MeTacTaTuiecKrue (MUKCOMHEBIC) aHeBpU3MEL. [Ipo-
THO3 Yy OOJBIIMHCTBA ITAIlMEHTOB ¢ MHOXECTBEHHBIMU
BHYTPUUYEPEITHBIMU aHEBPU3MaMM, CBSI3aHHBIMU C MUK-
COMOI1, OJIaTOIIPUSITHBIN, ¥ OOJBITMHCTBO aHEBPU3M, CBSI-
3aHHBIX ¢ MUKCOMOM, cTabuiabHEL. Ho B ciydasx ¢ mmpo-
TPECCUPYIONIMMH WM Pa30pBaBIIMMUCS aHEBpPU3MaMU
CJIeIyeT pacCMaTPUBATh BapUAHTHI XUPYPIrUIECKOTO JIede-
HUS, BKITIOYask MUKPOXUPYPTUIESCKYIO MJIN SHIOBACKYJISIP-
HyI0 3pagukanuio. OTpeneceHHOE TeparieBTUIECKOe 3Ha-
YeHME MOTYT MMETh METOIBI JIy4eBOM W XUMUOTEPAITHAHN.
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TPAHCITO3ULIUS GYHKIIMOHWPYIOIIUX MBIIIIL]
B KOMIUIEKCHOM JIEYEHHMH B3POCJIBIX
[TALIMEHTOB C [TOBPEKIEHWSIMU [JIEYEBOTO
CIUIETEHMS (OB30OP JINTEPATYPHI)

A.B. Hepenpos, JI.1. Kenoan, 11.B. Aneiinnkosa, I1.A. ViBanos, A.A. Ipunb, K.B. CeeTii0B

T'BY3 «HHUH ckopoit nomowu um. H. B. Ckaughocosckoeo Jlenapmamernma 30pasooxpanerus eopoda Mockew»; Poccus, 129090
Mockea, b. Cyxapeeckas na., 3

KoOHTaKTHhI:

Wpuna bopucosHa AneiinnkoBa alejnikova_irina@mail.ru

BBeaeHwue. MoBpexaeHNsA NNEYEBOrO CNNETEHNUSA — OAMH U3 CaMblX TAXKENbIX BULOB TPAaBM HEPBOB BEPXHEN KOHEYHOCTH,
a BApMaHTbl C OTPLIBOM KOPELWKOB OT CMMHHOTO MO3ra NPeACTaBAAOT OYeHb TPYAHYIO ANA NEYEHUS KAaTeroputo TPaBM.
Cpeav naLmeHTOB, NONYYMBLIKX TaKWUE MOBPEXAEHNS, BECbMA BbICOKA YAaCcTOTa MHBANMAM3ALMM, NOCKOJIbKY YAAETCA AOCTUYb
JINLWb YACTUYHOTO BOCCTAHOBNEHMA (YHKLUMM BEPXHEN KOHEYHOCTU. B nocnepnHee Bpems pacTeT nonyaspHOCTbL MeToaa
TPAHCNO3MLUMU YHKLUOHWUPYIOWMX MbiLL, 61arofapsa ero HafeXHOCTU U OTHOCUTENbHO HebOoNbLWKMM CPOKaM BOCCTAHOB-
NeHna QyHKUMK.

Llenb paboTbl — aHan13 faHHbIX UTEPaTypbl MO BO3MOXHOCTU NPUMEHEHUA METOAA TPAHCMO3ULUM DYHKLMOHUPYIOLLNX
MbILWL, B KOMMIEKCHOM JIeYE€HUM NOCTPALABLUINX C NOBPEXAEHUAMU NIEYEBOTO CMIETEHUS.

ABTopamu ocyliecteaeH nouck B 6asax PubMed n PUHL, 3a nocnegHme 25 neT no ciefytowym Kato4YeBbiM CNOBaM: NOBPeX-
AEHUA NEYEBOTO CNETEHMUS, TPAHCNO3ULMA BDYHKUMOHUPYIOWMX MbllL,. B 23 HanGonee peneBaHTHbIX paboTax, 0TobpaH-
HbIX HaMW, NPOAHANU3UPOBAHbLI UCMOJIb3YEMbIE ANIS TPAHCMO3ULMM MbIWLbI, MOKA3aHWUsA U CPOKW Onepauui, pesynbratsl
1 OCNIOXXHEHMA, NPOBEAEHO CPABHEHME C APYTMMU METOLAMM ONEPATUBHOIO IEYEHUS NOBPEXAEHUIA NJ1I€YEBOTO CMIETEHUS.
AHanu3 nccnenoBaHuil Nokasan, Yto TpPaHCNo3uLmMs YHKLUMOHUPYIOLMX MbILIL, NO3BOASET B 6ONLLWIKUHCTBE CIyYaeB BOCCTaHO-
BUTb LIENIEBOE [iBMMKEHME 10 NoNe3HOro ypoBHs M3-M4 no wkane MRC, sBnseTcs 6onee HafeXHbIM METOLOM M NO3BONSAET OCTUYb
JIYYLLINX Pe3yNbTaToB, 0COBEHHO Y NALMEHTOB C TAXKENLIMU U NOJHBIMU NOBPEXAEHUAMU NNEYEBOrO CNAETEHUS. BaxHblit Hego-
CTaTOK onepawuit no ceo6oAHOM Nepecaake TOHKOM MbllLbl 6eapa — PUCK TPOMOO30B MUKPOAHACTOMO30B, YTO TpebyeT feTalb-
HOTO NpeaonepaLUyYoHHOro NNAHUPOBAHMS U XOPOLLEH MUKPOXUPYPrUYECKON TEXHUKM onepupytolLeit 6puragpl.
3aknioueHue. CBo6oAHYIO Nepecaaky 2 GYHKLMOHUPYIOWMX MbllLL, B HACTOALLEE BPEMS MOXKHO CYMTATb METOAOM Bbl6opa
AN BOCCTAHOB/IEHUA [BUXKEHMI BEPXHEN KOHEYHOCTM Y NALMEHTOB C NOMHLIMW NOBPEXAEHMAMU NMIEYEBOTO CMIETEHUS.

KnioueBble cnosa: nospexaeHus nepudepuyecknx HepBoB, TPAHCMO3NLMUA CYXOXKMINNA, TPAHCNO3ULUA (DYHKLMOHMPY-
IOWMX MbILUIL, TPABMA HEPBA, TPaBMa MNEYEBOr0 CMIETEHUS, aBYIbCUA KOPELKOB CMMHHOTO MO3ra

IOna uutupoBanusa: Heseppoe A.B., Ken6aH [1.U., AneitHukosa W.B. u fp. TpaHcno3unums GpyHKLUOHMPYIOLWMX MbIlL,
B KOMMNJIEKCHOM JIEYEHUN B3POC/bIX NALMEHTOB C NOBPEXAEHUAMU NNeyeBoro cnneteHus (063op nuteparypel). Heiipo-
xupyprus 2023;25(1):95-102. DOI: 10.17650/1683-3295-2023-25-1-95-102

Transposition of functioning muscles in complex treatment of adult patients with injuries
of the bracheric plexus (literature review)

A.V. Nevedrov, D.I. Kelban, 1. B. Aleynikova, P.A. Ivanov, A.A. Grin, K. V. Svetlov
N.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow Healthcare Department; 3 Bolshaya Sukharevskaya Sq., Moscow

129090, Russia

Contacts:

Irina Borisovna Aleynikova alejnikova_irina@mail.ru

Introduction. Injuries to the brachial plexus are one of the most severe types of injuries to the nerves of the upper
limb, and variants with the separation of the roots from the spinal cord represent a very difficult category of injuries
to treat. Among patients who have received such injuries, there is a very high incidence of disability, since it is possible
to achieve only partial restoration of the function of the upper limb. Recently, the method of transposition of functioning
muscles has been growing in popularity due to its reliability and relatively short recovery time of function.
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The purpose of the work is to analyze the literature data on the possibility of using the method of transposition of func-
tioning muscles in the complex treatment of victims with brachial plexus injuries.

The authors have searched PubMed and RSCI databases over the past 25 years for keywords: peripheral nerve damage,
tendon transposition, transposition of functioning muscles, nerve injury, brachial plexus injury, spinal cord root avulsion.
In the selected 23 most relevant papers, the muscles used for transposition, indications and timing of operations, results
and complications were analyzed, compared with other methods of surgical treatment of brachial plexus injuries.

The analysis of studies has shown that the transposition of functioning muscles allows in most cases to restore the
target movement to the useful level of M3-M4 on the MRC scale, is a more reliable method and allows achieving better
results, especially in patients with severe complete injuries of the brachial plexus. An important disadvantage of free
hip thin muscle transplantation operations is the risk of microanastomosis thrombosis, which requires detailed preope-
rative planning and good microsurgical technique of the operating team.

Conclusion. Free transplantation of 2 functioning muscles is currently the method of choice for restoring upper limb
movements in patients with complete brachial plexus injuries.

Keywords: peripheral nerve damage, tendon transposition, transposition of functioning muscles, nerve injury, brachial
plexus injury, spinal root avulsion
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BBE/IEHUE

[MToBpesxneHust MaevYeBoro CIUIETeHUsI — 9TO OJVH U3
CaMBbIX TSIKEJIBIX BUIOB TPABM BEpXHEN KOHEYHOCTH. BbI-
COKasl CollMalIbHAsl 3HAYMMOCTD 3TON TTPOOIEeMBbI OOBSIC-
HSIETCSI TeM, YTO OCHOBHAsI KaTeTOPUs MOCTPANABIINX —
9TO MOJIONIbIE JIIOAU TPYAOCTIOCOOHOTO Bo3pacTta. Tak, mo
nanabeiM O. Rithmann 1 coaBT., cpeqHuMii Bo3pact moctpa-
JIABIIMX COCTABJISIET 29 JIeT, TPy 3TOM OCHOBHASI AOJIST TIO-
CTpafaBIINX — MY>XKUMHHI [1].

ITo MexaHM3My TTOBPEKIEHW TIEPBEHCTBYIOT TPABMbI
TJIEYEBOTO CTUIETEHUS TIPU TOPOXKHO-TPAHCTIOPTHBIX TTPO-
WCIIIECTBUSIX C yYaCTUEM MOTOIMKIIOB. Cpenu moBpeke-
HU BBIACTSIOT HAAKITIOUMYHbBIE, TTOIKIIOYNYHbIE U TPAB-
MBI TI0 TUITYy OTPBIBA OT CIUHHOTO Mo3ra. [locmenHue
TPENCTABISTIOT HAauboJee TPYAHYIO ISl JISUeHUST KaTero-
pUIO C OYeHb BBICOKOI YacTOTOW WHBamuau3auuu |[2].
B manHoOi1 rpynmie mocTpanaBmnX yoaeTcsl JOCTUYb JINIIb
YaCTUYHOTO BOCCTAHOBIIEHUS (DYHKIIUM BEPXHEN KOHEY-
HOCTH, HECMOTPSI Ha TIPOTPECC B Pa3BUTUN MUKPOXUPYP-
WU, HEUPOXUPYPTUM U OPTOTIENNM, A TAKKE HA UCTIONb-
30BaHME CAMBIX COBPEMEHHBIX METOJIOB OMEPAaTUBHOTO
JiedeHus 1 peadbwmmTanuu. Y eciu mpu HAIKITIOUMYHBIX
Y TIOAKITIOYMYHBIX TIOBPEKICHUSIX TJIEYEBOTO CILIETEHUS
C YCTIEXOM HCIIONIB3YIOT MIPSIMON 3MU-TIEPUHEBPATbHBIN
OB WJIY TIACTUKY TTOBPEXICHHBIX 2JIEMEHTOB, TO ITPH OT-
PBIBE OT CITMHHOTO MO3Ta PerIaHTalMsI OTOPBAHHBIX KO-
PEIIKOB HE MPUBOIUT K BOCCTAHOBIIEHUIO | 3].

Kak MeTon peKOHCTPYKIIUY B paHHWE CPOKU TPU TIO-
BPEXIEHUSIX TJIEYEBOTO CTUIETEHUSI 110 TUITy OTPhIBA OT
CIIMHHOTO MO3Ta MPUMEHSIETCSI HEBPOTU3aLWS U3 UHTPA-
U 9KCTPATUIEKCOPHBIX UICTOUHUKOB. JIpyruM o0IIIenprHsI-
THIM METOJIOM BOCCTAaHOBJIEHUS IBUKEHUI TIPU TTOBPE-
JKAESHUSIX TIIEYEBOTO CITIETEHUST BBICTYTIAET TPAHCTIO3UIIUST
dbyHxumoHnupyroumx Meiuil. OOGbBIYHO HEBPOTU3ALIMSA
MIPUMEHSIETCSI B pPaHHUE CPOKM TIOCJE TPaBMBbI, TOTAA
KaK TPaHCTIO3ULINS (DYHKIIMOHUPYIOIINUX MBI — B OoJiee
no3aHaue (ot 12 Mec ¢ MOMEHTa TpaBMbI), KOT/Ia IIIAaHCOB

Ha BOCCTaHOBJIEHME IBVDKEHWI HATUBHBIX MBI TIPAKTH-
yecKy HeT. B mociemHee Bpemst aTa rmapaayryMa MeHSIETCS I1sT
CJTy4aeB MOJIHBIX OTPBIBOB CIJIETEHUST OT CITMHHOTO MO3Ta
M TaK Ha3bIBaeMbIX HMKHUX noBpexneHnit C8—Thl [4].
B nmo3gHMe cpoku BaxKHOE MECTO B KOMITJIEKCHOM JIEUeHUH
MOBPEXIECHNN IJIEYeBOTO CIUIETEHUSI 3aHUMAaET apTpoJie3
TUIEYEBOTO M /WM Jy9e3alsICTHOTO CyCTaBOB. BaxHo OT-
METUTD, UTO B XOJIe JICUCHUSI TSKEJIOTO ITOBPEXKISHUS TIIe-
YeBOTO CIJIETEHUS B pa3Hble CPOKH MPUMEHSIOT, KaK Ipa-
BUJIO, BCE 3 OCHOBHBIX METOJIa: HEBPOTU3ALIMIO, apTPOJIe3
CYCTaBOB M TPAHCITO3UIINIO (DYHKIMOHUPYIOIINX MBIIIIII.
B mocnenHue roasl pacTteT MONYJSIPHOCTh UMEHHO IT10-
CJIETHETO METO/A IO TIPUYMHE OTHOCUTEILHO HEOOBIITNX
CPOKOB BOCCTAHOBJIEHUS (PYHKIIUM U HaJIEKHOCTH METOA,
MO3TOMY OCHOBHAas 4acThb JaHHOU paOOTHI MOCBSIIEHA
WMEHHO eMy.

Ieab padoThI — aHAIM3 JTAHHBIX JTUTEPATYPHI 110 BO3-
MOKHOCTH TPUMEHEHUSI METOA TPAHCITO3UIINY (DYHKITH -
OHUPYIOIINX MBI B KOMITJIEKCHOM JIEYeHUU MOCTPagaB-
IIUX C TTOBPEXIECHUSIMU TIJIEUEBOTO CIUIETEHMUSI.

Jltg peanm3anuu Lean UccieaqoBalus B 6azax PubMed
n PUHII HalineHsl paboTHI 3a MmocaeaHue 25 JeT mo
KJTIOUEBEIM CJIOBAM: HO8PecOeHUs nae1e8020 CAemeHnusl,
mMpaucno3uyus GYHKYUOHUpyouwux moiuiy. bermm otoopa-
HBI 23 HamuboJiee peieBaHTHBIE PAOOTHI, TTPOAHATU3UPO-
BaHbBI MCITOJIb3YeMbIE JIJISI TPAHCTIO3UIIMU MBIIIIIBI, TTOKA-
3aHUSI U CPOKMU OIlepalvii, pe3yabTaTbl U OCJIOXHEHUS
¥ TIPOBENEHO CPaBHEHME C IPYTUMU METOAAMHU OTIepPaTUB-
HOTO JIeYeHUsI MOBPEKACHU TJIEUeBOTO CIUIETEHUS.

OB30P JOHOPCKHUX JIBUT'ATEJIbHBIX

EOVIHNL]

OcHoOBa MeToda TPaHCIO3UIMHN (PYHKIUOHUPY-
FOIIIMX MBI Y TOCTPAIaBIINX C MIOBPEXICHUSMU TIIC-
YEeBOTO CIJIETEHUS — 3aMelleHUue (PyHKUIUU BaXHBIX
JEVMHHEPBUPOBAHHBIX MBIIIILL C ITIOMOLIBIO ITEPEMELLIEHUS
MeHee (YHKIMOHAIBHO 3HAUMMBIX IBUTATEIbHBIX



eanHUI. JJOHOPCKMMHU MBIIIIAMU MOTYT OBITH MBIIIIIIBI
KaK BepXHeil KOHEYHOCTH U TIJICUEBOTO 10sICa, TaK M HIK-
Heil koHeuHocTU. [locienqHue mepemMelaloT Kak CBO-
OOmHBIC PEeBACKYJISIPU3NPOBAHHBIC M PEUHHEPBUPY-
eMBIe JIOCKYTHI.

JmmTebHOE BpeMsI B KaueCTBE NCTOYHMKA JIBUTATE -
HBIX €IUHUII MCITOJIB30BAJINCh JIUIIb MBIIIIIE BEpXHEH
koHeyHOocTH. Tak, O. Rithmann 1 coaBT. myO/IMKyIOT Ha-
OIomeHMST IPUMEHEHUSI TPaeIIMEBUIHON MBI [JIST
BOCCTaHOBJICHMSI TTOABIKHOCTH U CTAOMIBHOCTH TIICYE-
BOTO CycTaBa. ABTOHOMHas (He 13 IJICYCBOTO CILICTCHMS)
WHHEPBAIINS JAaHHOM MBIIIIIE BeTBBIO 11-1i ITapel 4eper-
HO-MO3TOBBIX HEPBOB CIIOCOOCTBYET TOMY, YTO (DYHKIIVST
JTAHHOM MBIIIIIBI COXPAHSIETCS JaXKe TP CAMBIX TSIKEJTbIX
TTOBPEXKICHUSIX ITO TUITY OTPHIBA BCEX KOPEIIIKOB IICYEBO-
TO CIUICTEHMST OT CIIMHHOTO MO3Ta [2]. DTy MBIIIITY UCITIOJTb-
3YIOT B IIEJISIX OTBEICHUSI U HAPYKHOI pPOTAIIUM IIjIeya,
B HEKOTOPBIX CJIydasiX — IJIsl BOCCTAHOBJIEHUST aKTUBHOTO
pa3rubaHus B TIOKTEBOM cycTaBe [5].

H.M. Alrabai u coaBT. B cBoeii paboTe ONMMCHIBAIOT
IMpUMEHEHWE COBPEMEHHOI TeXHUKHU TPAHCITO3UIINH TPa-
MEIMEBUIHONM MBIIIIIBI 11T BOCCTAHOBICHUS (DYHKIINHU
IUIEYEBOTO CyCcTaBa, KOTOPAsl 3aK/II0YaeTcsl B MOOMIM3a-
IIUY OT TUCTAJIBHBIX MECT IIPUKPEIICHUS B 00JIACTH JIO-
MMaTKY ¥ KJTFOUMITHI ¥ BKITIOYCHUH B TIepeMeIaeMyto MBIIII-
Iy HaIKOCTHHMIIBI. MBIMIEYHBINA JIOCKYT YIJMHSICTCS
C TIOMOIIIBIO ayTOTpaHCIIAaHTaTa U3 MIMPOKOM (hacImu
6enpa. opMupyeTcst HOBast IUCTaIbHAS TOYKA (DHIKCAITAN
Ha IeJBTOBUIHON MBIIIIIE B 00JIACTH €€ MPUKPEIICHUS
K TJIEYeBOi KocTH [6].

Ipymnma uccnenosareneii mox pykosoacTBoM B.E. Cre-
paldi ocBemmaroT XUPYPTrUYECKYI0 TEXHUKY ITPUMEHEHMUS
TPAaHCITO3ULINU TPaNCIIMeBUIHON MBIIIIBI C IEIbI0 BOC-
CTaHOBJICHUSI aKTUBHOTO pa3rM0aHUsI B IOKTEBOM CYCTaBe.
ABTOPBI BBIIOJHSIOT MOOMIU3ALIMIO0 HUXKHEN 4acTu Tpa-
MEeIMEeBUAHON MBIIIIE OT TPYIHOTO U MTOSCHUYHOTO OT-
IIeJIOB TIO3BOHOYHUKA C YIUTMHEHNEM C TIOMOIIIBIO TTIepHO-
CTaTbHOM TMOJOCKM. TakxKe HWXKHIOI YacCTh MBIIIIIBI
MOOMJIM3YIOT OT OCTH JIOTIATKH, BEHITIOTHSIOT €€ IepeMe-
IIECHNE W CIIMBAHUE C CYXOXIIMEM TPEXTJIABOI MBIIIIIBI
mwieda. [To maHABIM aBTOPOB, OCHOBHBIM HETOCTATKOM
MMPpUMEHEHUS TPaNeIMEeBUIHON MBIIIIIBI SIBJISIETCS BBICO-
Kasl TPaBMaTUYHOCTB OIEpalnN, Tak Kak TpeOyeTcs BbI-
ITOJTHUTD pa3pe3bl CyMMapHOU JIMHOU oKoyio 30—40 cM
1 MOOMJIM3AIINIO OOITUPHBIX YIACTKOB MBIIIIILI, YTO CO-
MpOBOXAaeTcsl 0OJbIIOK KpoBonoTepeit [7].

M.D. Vekris 1 coaBT. ITyOIMKYIOT HAOJIOACHUS TTPU-
MEHEHUSI ITMPOYAKIIIeil MBIIIIIBI CITMHBI IJIT BOCCTAHOB-
JICHUSI CTUOAHUS W pa3TubaHMs B JOKTEBOM CYyCTaBe.
HenocraTkamu 1aHHOM METOOUKM aBTOPHI CYMTAIOT UH-
HEepBaLIMIO MHUPOYANUIIEH MBIIIIIBI CITMHBI 34 CUET TLIe-
YEBOTO CIUICTCHMS 1, COOTBETCTBEHHO, BRICOKYIO YACTOTY
nmenHHepBauu. povyaiinryio MBIy CIAHBI KCITOJIb-
3YIOT KaK B BapMaHTe MePEMEIIeHHOTO JIOCKYTa C COXpa-
HEHMEeM KPOBOCHAOXKEHUS 10 TOPaKOAOP3aIbHOM apTe-
puM, TaK U B CBOOOTHOM BapuaHTe C pPeHMHHEpBaueit
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3a cUeT MeXpeOepHBIX HEPBOB U BOCCTAHOBJIEHMEM KPO-
BOCHAOXEHMS MyTEM BBIMOJIHEHUSI MUKPOAQHACTOMO30B.
BaxHbIll TeXHUUECKUIT MOMEHT IMepeMelleHUs IUPOo-
Yaiieil MbIIIIBI CHUHBI — 3TO pukcauus npu 120° mac-
CUBHOTO crubaHuUs B JOKTEBOM CYCTaBe, TaK KaK B 3TOM
cJlydae HATSKEHUE MEPEMEIIEHHOTO MBIIIEYHOTO JIO-
CKyTa OINTUMAaJILHO [8].

Y.D. Shen u coaBT. IIpeIaraioT UCIIOJIb30BaTh IIeYe-
BYIO MBILIIY JUIST 3aMelleHUs (DYHKIIMM CTrOaTeseii Imajib-
ueB. 1o MmeTonuke aBTOpPOB, B X0/I¢ ONEpaTUBHOIO BMellIa-
TEJILCTBA BBIACIISIIOT M OTACSIOT BMECTe C HAIKOCTHULIEH
JIUCTAJTbHOE CYXOXKMIINE TIIe4eBOM MBIIIILI. CyXoXuane
IUIMHHOW JIATOHHOM MBIIIIBLI WX OJHO U3 CYXOXWJINKA
MOBEPXHOCTHOIO crudaTesis NajableB 3a0MpaoT B KA4eCT-
BE TPaHCIUIAHTAaTa. BHITIOIHSIOT IIIOB MEXIY CYXOXKWIUSI-
MM TTyOOKMX crubaresieil 2—5-10 majableB U JUCTaTbHBIM
KOHIIOM TPpaHCIUIAHTAaTa 1 1IOB MEXY MPOKCHUMaIbHbIM
KOHIIOM TPaHCIUIAHTATa U CYXOXUJINEM TLJIEUeBOI MBI~
1bl. HaTskeHue moKHO ObITh TAKMM, YTOOBI MaJIbIbl ObI-
JI HA pacCTOSTHUU He OoJiee 4eM 2 CM OT JIaIOHU TTPU CTH-
0GaHUM JIOKTEBOTO cycTaBa Ioj yriioMm 30° u pasrubaHuu
JIyde3arnsicTHoOTro cyctaBa [9]. HegocTtaTkom aTOro Mmetona
CUMTAIOT OYEHb OrpaHUYEHHYIO 00JIaCTh NMPUMEHEHUS,
a UMEHHO M30JIMPOBAaHHbIE OTPHIBbI HIKHUX KOPEIIKOB
cruieTeHus 6e3 HapylueHUsT (PYHKILIMI MIe4eBOM U AByT/Ia-
BOI MBIIIILI.

K. Doi 1 coaBT. IBISIIOTCSI CTOpPOHHUKAMU MPUMEHE-
HUSI TOHKOM MBILILBI OeApa B BApUaHTe CBOOOJHOIO pe-
BaCKyJISIpU3UPOBAHHOTO U PEMHHEPBUPOBAHHOIO (PYyHK-
LIMOHAIBLHOTO JIOCKYTA JIJIsI 3aMellleHUsT (PYHKIIMUA MBITIII]
BepXHell KOHEYHOCTH. 3a00p JaHHOM MBIIIIIEI TTO UX Me-
TOJIMKE BBITIOJHSIIOT HA COCYAMCTOM HOXKE 13 MeIuallb-
HOW apTepuu, orubarolieid 6eApeHHYI0 KOCTh, U BETBU
3aMuMpare/ibHOro HepBa, MTHHEPBUPYIOLLETO TOHKYIO MBIIII-
uy. Kak mpaBujio, 3a0upaioT U CUTHAJIbHBIN KOXHBIN
OCTPOBOK /151 OLIEHKM KPOBOCHAOKEHMSI MBIIIILIbI.

IIpu nmepemelieHUM CBOOOAHOM PEeBACKYISIPU3UPO-
BaHHOI TOHKOI MBIIIILI Oenpa 3aMelaloTcss GyHKIINN
crubaHus ¥ pa3rnbaHusl Kak JIOKTEBOTO CyCTaBa, TaK 1 Majlb-
1eB. B onpeneneHHO Mepe nepemMellieHe TOHKOM MBI~
LIbI OeIpa BIMsIET U Ha (PYHKIIUIO CTAOMIIM3allN TIEUeBO-
ro cycrana [10].

JI1st co3maHust MPOKCUMAJIbHOM TOYKY TIPUKPETICHUST
MBIIIIY (GUKCUPYIOT K AUCTATBHOW TPEeTHU KITIOUMIIBI
WA KO 2-MY pedpy, MpoIINBas yepe3 OTBEPCTUS B KOCTH.
JvcTtanbHy10 (UMKCALIMIO OCYIIECTBIISIIOT C TOMOIIBIO CY-
xoxunbHoro mBa IlynBepradTa, B 3aBUCMMOCTH OT LIeJIU
nepeMelleHus, K CYXOXUJIMIO ABYIJIaBOI MBIIILBI TIeYa
(crmbaHMe B JIOKTEBOM CYCTaBe) WIIM CYXOXWIIMSIM Pa3Ti-
Oateneil u crudareseil majiblieB.

PeBackynspuzaliiiio OCyIIECTBIISIIOT 32 CUYET MUKPOXHU -
PYPTUYECKOTO 1IBA «KOHEI-B-KOHE1l» C BETBSIMU ITOAMBbI-
LIEYHOH apTeprun U KOMUTAHTHBIMU BeHAMU TOPaKOI0p-
3aJIbHOM apTepuu ¢ BeHaMu. PemHHepBaliio TpOBOAST
3a CUET MJIM J00aBOYHOIO YepPEelHO-MO3rOBOro HEpBa,
WM MeXpeOepHBIX HEPBOB [4].
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ITOKA3AHUMS K TPAHCITO3U LI
OYHKUIMOHNWPYIOUIMX MBIIIL]
VITOCTPAIABIINX C ITOBPEXXIEHMAMN
IUVIEYEBOI'O CIUVIETEHMA

ITo manneiM M.S. Moneim 1 G.T. Omer, cpok aTpo-
dum neMHHEepBUPOBAHHBIX MBIIIII BepXHEH KOHEYHOCTH
cocTaBisieT 12 Mec oT MOMeHTa TpaBMBI. [1ocite 3Toro cpo-
Ka MBIIIIBI, JaXe €CIM WHHEePBaIlMsI BOCCTAHOBUTCS,
(GYHKIMOHUPOBATh HE OYNIyT, U TpeOyeTCs CO3naHue HOBOM
nBurateabHou enuHuLb [11]. Takum o6pa3om, TpaguLm-
OHHBIM TTOKa3aHWEeM K TPAHCIIO3WIIMYM MBIIIIII Y TTOCTpa-
JTABIIINX C TIOBPEKICHUSIMY TICUYEBOTO CIUICTCHUS CUNTA-
0T JUTUTEITBHBINA CPOK TOCTIE TpaBMBIL. B OMHMX MCTOYHMKAX
YIOMMHAETCSI IIepuoj 6osiee 6 Mec 1Mocjie TpaBMbI, B ApY-
rux — 6osnee 18 Mec, HO Bce XXe OOIBITMHCTBO MPUASPKI-
BatoTcs cpoka 12 Mmec [12]. TpaHCIIO3UIIMS MBI B COYE-
TaHUH C apTPOAE30M ILICYSBOTO M/MJIN JIyde3aIlsiCTHOTO
CYCTaBOB CUMTAETCSI METOIOM BBHIOOpA IJIsI YJAaCTUIHOTO
BOCCTaHOBJICHUS (DPYHKIIUM BepXHEil KOHEUHOCTH IIPH 3a-
CTapeJIbIX TMIOBPEXICHUSX TIJICICBOTO CIICTCHMUS.

ITo muenumio J.A. Bertelli, mpy 4yacTUYHBIX TTOBPEXIE-
HUSIX TUICUEBOTO CIICTEHUS, OCOOCHHO MPU TaK Ha3bIBa-
€MOM HITKHEM TUTIe (OTPHIB HIKHMX KOPEIIIKOB), BOCCTA-
HOBJIeHHEe (YHKIINU CTUOAHUS TAJIbIIeB MOXET OBITh
BBITIOJTHEHO C TTOMOIIBIO TPAHCTIO3UITNH TIJICYEBOI MBIIII-
1l [5]. IIpu coxpaHeHuy GyHKLIMY IIMPOYANIITIESH MBIIILIBI
CIIMHBI OHA paccMaTPUBAeTCs KaK METOI BEIOOpA (JIOCKYT
Ha COCYIMCTON HOXKE) IUISI BOCCTAHOBJICHUSI CTUOAHMS
B JIOKTeBOM cycTaBe. OnHako, kKak otMeuaeT K. Doi, nmpu
ITOJTHBIX OTPBIBAX TUIEUYEBOTO CIUICTCHUS (DYHKIIUM CTHOA-
HUS 1 pa3ruOaHMs B TIOKTEBOM CycTaBe 1 (DYHKIIHS ITPOC-
TEUIIIero 3aXBaTa MOTYT OBITh BOCCTAHOBJICHBI C IIOMOIITHIO
CBOOOIHOI TTepecagKyl TOHKOI MBIIIILI CITUHEI [4].

B nocnemame romsl Bce 00JIbIIEe aBTOPOB ITUIITYT O TOM,
YTO TPAHCITO3UINS (DYHKITMOHUPYIOIITNX MBI CTAHOBUT-
CsI METOIOM BEIOOpA TIPH TSKEJIBIX MIOBPEKICHUSIX TUTCUE-
BOTO CIUICTCHUSI, IPUYEeM B PaHHIE CPOKH TOCJIC TPABMBI.
DTO 00YCIIOBJIEHO TEM, YTO BpeMsI IIPOPACTAHUS M PEUH-
HepBallMM MBI cTHOaTeNieil U pa3ruodaTesieil majableB
OYCHB JUINTENIBHOE, 1 IMIPAKTUYECKN HeN30eXKHA UX aTpo-
¢us. ITosromy mrepecanka 2 GYHKIIMOHUPYIOITUX TOHKIX
MBI JUTSI CTUOAHUS M pa3THOaHMS MaJIbLEB SBIISCTCS
METOJIOM BLIOOpa BOCCTAHOBJIEHUS XBaTa KUCTH [13].

PE3VJIBI'ATBI TPAHCITO3H LI

OYHKUMOHHWPYROIIMX MBIIIIL]

0. Rithmann 1 coaBT. TyGIMKYIOT Pe3yIbTaThl TPAHC-
depa TpanemMeBUIHONW MBIIIIBI IS BOCCTAHOBIICHMS
¢yHKIMM TIeYeBoro cycrana y 31 mamuenTa. Bee 60mbHBIE
OTMETHUJIN YIIyYIIEHNEe CTaOMILHOCTU CcycTaBa. ABTOPBI
CUNTAIOT, YTO OTBeACHHUE IIIeda y ITAllMeHTOB B CPeIHEM
yBeImuImiIoch ¢ 11° mo 39°, crubaHue 1j1eda yIydImioch
¢ 20° no 44°. 13 31 onepupoBaHHOTO 29 MayeHToB ObUTH
JTIOBOJIBHBI PE3YJIBTaTOM XUPYPTUUYSCKOTO JICUCHUS U YITyd-
meHneM (GYHKIINH TJICYeBOTO cycTaBa. M3 3TOro aBTOPHI
JIETar0T BBIBOM, O TOM, UTO IepeMeIcHIE TpaIlelIeBUIHOMN

MBIIIIIBI — 3TO 3()(EeKTUBHBII METOI YIyJIIICHUS CTAOMITb-
HOCTU W (OYHKIIUH OTBEACHUS M CTMOAHMS B IIJICICBOM
CyCTaBe y MOCTPAIaBIINX C ITOBPEKICHUSAMM IIJICICBOTO
crieteHus [1].

M.S. Moneim u G.T. Omer npuBOIIT pe3yabTaThl
TepeMelIeHNsT IMUPOYAIIeid MBIIIIBI CIIMHBI TSI BOC-
CTaHOBJICHUST (PYHKIIMM CTHOAHUS B JIOKTEBOM CYCTaBe
y 5 OOJIBHBIX C TTOBPEXKIACHUSIMU TIJICICBOTO CILICTCHUS.
CpenHuii CpoK HAOTIOACHMS C MOMEHTA OTIepaIliy COCTa-
Bui 39,4 mec (ot 25 1o 68 Mec). Y Bcex MalEHTOB YIyd-
IeHrne 00beMa CTUOAHUS B JJOKTEBOM CYCTaBE COCTABUIIO
ot 0° mo omepaumu go 100° mocne Hee. Takke aBTOpam
yaanoch JOOUTHCI CyMMHAIUM npearuiedbs ot 10° mo 90°
y 3 u3 5 60ompHBIX. OHM OTMEYAIOT, YTO ITPOTUBOIIOKA3AHN -
€M K OTIepalliy 10 TIEPEMEIICHHIO IMMPOYANIIIe MBITIIIBI
CITMHBI SIBJISICTCST TTapaInd 3TOM MBIIIIIEI TIOCIC TPABMBI,
Jlaxke TPy BOCCTaHOBJIEHNM ee pyHKumu [11].

M.D. Vekris 1 coaBT. MyOJIUKYIOT pe3yabTaThl BOC-
CTaHOBJICHUST (PYHKIIMM CTMOAHUS B JIOKTEBOM CyCTaBe
C TIOMOIIBIO TTePEMEIICHUS IMUPOYANIIICiT MBIIIIIBI CITUHBI
y 21 manueHTa. M3 Hux y 10 mpooreprupoBaHHBIX ITepeMe-
IIeHNE IIMPOYANIIIeH i MBIIIIIEI CIIMHBI BRITIOJTHEHO B CBO-
0OIHOM PEeBaCKYJISIPU3UPOBAHHOM U pPEMHHEPBUPOBAH-
HOM BapuaHTe, a y 11 — B BHIe JIOCKyTa Ha COCYIMCTOM
HOXKe. PeuHHepBalusi CBOOOAHO-MEPEMEIIEHHBIX Mbl-
IIEYHBIX JJOCKYTOB BEHITIOJTHEHA 13 MeXXPeOEepHBIX HEPBOB
w13 C7 ¢ HepBHBIM TPAHCIUIAHTATOM C ITPOTHUBOITOIOXK-
HOI1 CTOPOHBI. Y BCEX MAIIMEHTOB IIPY ITepeMEIICHNH IITH -
pOYaIIeii MBIIIILI CITMHBI B KAYECTBE JIOCKYTa Ha COCY-
IVCTOM HOXKe (PYHKIIMS CTHOAHMST HAa YPOBHE MBIIIICUHOMN
cuiisl M4 mo MRC (6-6autbHast 1iKajaa KOJIMYeCTBEHHOM
OIICHKH MBIIIICYHOM CHJTBI) BOCCTAHOBJICHA B TIEPBhIC 3 MeC
nocie omnepanuu. [Ipm mepeMelmeHUN IIMpOYANTIICH
MBIIIIIBI CITMHEI B CBOOOTHOM BapHaHTe TIePBhIC IPU3HAKI
criubaHus B IOKTEBOM CyCTaBe OTMEUYEHBI uepe3 6—8 Mmec
nocnie onepaunu. Y 8 n3 10 60JbHBIX B X0OA€ JUTUTETLHOTO
HaOJTIOIeHNS YIAJI0Ch peaHNMUPOBAaTh (DYHKIINIO HA YPOB-
He MBIIIeYHOo cvtbl M3—M4 [8].

Baxweiiee ycioBre BocCTaHOBICHMS (DYHKIIMN BepX-
Heil KOHEYHOCTH — 3TO TOCTIDKEHNE CTAOMIEHOCTH TIIeUe-
Boro cyctaBa u orseaeHus 1eda. J.K. Terzis u V.K. Kos-
topoulos mMyOIMKYIOT pe3yJbTaThl JJeUeHUs 22 MallMeHTOB
C MO3IHUMHU TOBPEXICHUSIMM IIJICUCBOTO CIUICTCHMS,
KOTOPBHIM (PYHKIIMS TUICYEBOTO CyCTaBa BOCCTaHOBIICHA
¢ TIOMOIIBI0 TPaHCTIO3WIINKM MBI, Ilepecagka JlocKkyTa
13 JJTMHHOTO a0ayKTopa Oeapa U TOHKOM MBIIIIIHI TS BOC-
CTAHOBJICHUSI OTBEICHMS TIjIeda U CTUOAHMS B JIOKTEBOM
cycTaBe IIpoBeneHa 18 00IbHBIM, 4 TTAIIMEHTAM BHITIOJTHE-
Ha TPAHCITO3UIIVSI ITMPOYAKIIIei i MBITIIIEI CITMHEL [1py me-
peMellleHNH IJIMHHOTO adayKTopa 0empa U TOHKOI MBIIII-
116l OeIpa cpeaHee OTBeAeHMeE Tiieda coctaBmiio 30° £ 24°,
cpeaHss cwvta Mpimnsl — 2,61 £ 0,76 6amta mo MRC.
[Tpu TpaHCTIO3UITNM ITUPOYAMTIICI MBIIIIIBI CIIMHBI CPEI-
Hee OTBeieHUe Tiieda coctaBriio 40° & 32°, cuta MBIIIIIIEI —
3,25+ 0,73 6anma. ABTOpBI OTMEYAIOT, YTO B 3TOM HUCCIIENO-
BaHNU CTAOMJILHOCTD IIeYa TOCTUTHYTA Y BCEX MALIMEHTOB,



OTBe/IeHME I1JIeua IIPOTUB CUJIBI TSDKeCTH — y 53 %, oTBeze-
HHUeE I1JIeYa 10 TOPU30HTaIBHOrO ypoBHs [10] —y 9 %.

3axBaT KUCTH — 3TO HEOOXOOMMOE YCIIOBUE (DYHKIIM-
OHMpOBaHMS BepxXxHel KoHedHOoCTH. [lo MHEHHUIO
Y.D. Shen 1 coaBT., Ipy HIZKHUX TTOBPEKACHUSX TICUE-
BOTO CIJICTCHUSI BO3MOXHO MCITOJIb30BAaHUE TLICUCBOU
MBIIIIEL. OHU OIMMCAIN BOCCTAHOBJICHE 3aXBaTa OT ITajIb-
MapHOI CKJIaIKM OO0 CPEeIHETO Iajblia MeHee 2,5 ¢CM Ha
npumMepe 6 u3 10 mauueHToB Yepe3 12 Mec mocJe onepa-
IINY, OCTAJIBHBIM 4 MalleHTaM TSI JOCTIDKEHUSI TIPUEeM-
JIEMOTO 3axBaTa ITOTpeboBasach oIlepallisl TeHOJIM3a.
CpenHssI ciia 3axBaTa B IIPEICTABIICHHOM TPYIIIE 0O0JIb-
HbIX coctaBmaa 20 * 4 xr. TakuM 00pa3oM, METOJIOM TTe-
peMeIIeHNsI TUIeYeBOM MBITIIIBI BO3MOXHO BOCCTAHOBUTD
(GYHKIIUIO CTUOAHMS TTATBLIEB Y ITOCTPAIaBIINX C HUKHM -
MM OBPEXICHUSIMU IIJICICBOTO cIUieTeHUS [9].

B npyrom xknuHndeckoM uccienoBanun J.A. Bertelli
1 M.FE. Ghizoni B 6 HaOTIOIEHUSAX ITEPEMECTIIIN TUIEYEBYIO
MBIIIITY Ha TIyOOKWiA cTOATe b MaJIbLIEB U ITMHHBIN CTH-
Oaresb 1-ro nanbla ajisi BOCCTaHOBIEHUST (DYHKIIMUY 3aXBa-
Ta ¥ B 3 CJIydasiX BRITIOJIHWJIN TIEpeMeIlcHIe Ha KOPOTKUIA
JIy4eBOM pa3rudaTesib KUCTU LIS PEKOHCTPYKLAU Pa3TH-
OaHMSI B Ty4e3arsICTHOM cycTaBe. Y 2 ITallieHTOB, Y KOTO-
PBIX (DYHKIMS CTMOAHYSI ITAJIBIIEB ObLIA TIepelT OTepareid
YaCTUIHO COXpaHeHa, YIaJIOCh ITOCTIE OIepalliy JOOUTHCS
ITOJTHOTO 00beMa crudanus nanblieB. Cpeant 4 GONBHBIX,
Y KOTOPBIX (DYHKIIMST CTUOAHMS TAJIblIeB OTCYTCTBOBAJIA,
B 3 HAOMIOOCHUSIX YIAI0Ch JOOUTHCS PACCTOSTHUS MEXITY
CpEeIHUM MaJIbLIeM 1 JIAJIOHHOM CKJIagKoi B 1 cM u B 1 ci1y-
yae — pacCTOSTHUS B 2 CM. Y BCeX MAIIMEHTOB BOCCTAHOBH -
JINCH JaTepabHBINA KITIOUEBOM 3aXBaT M XBaT KPIOYKOM.
Cua marepajJbHOTO XBaTa M XBaTa KPIOYKOM COCTaBUJIA
94 1 110 MM PT. CT. COOTBETCTBEHHO. B 3aKiroueHIe aBTO-
PBI OTMEYAIOT, YTO TIepeMEIICHIE TIICUCBOI MBIIIILIEI SIBJISIET-
¢s1 3(bheKTUBHOM TEXHOIOTHE BOCCTAHOBJICHUST XBaTa M JIa-
TepaJIbHOTO KJTIOYEBOTO 3aXBaTa KMCTH B T€X CIIyJasix, KOrma
Ha TIpeTUIeybe HeT MOIXOISIIMX JOHOPCKUX MBI [14].

CBobOomHasl Tiepecagka peBacKYISIPU3MPOBAHHOM
¥ PeMHHEePBUPOBAHHOI TOHKOM MBIIIIIEI OeIpa — IMpaKTH-
YeCKH eIMHCTBEHHBIM METOM BOCCTAaHOBJICHUS (DYHKIINU
BepXHEM KOHEYHOCTH Y IMAIIMEHTOB C IIOJTHBIMU ITOBPEXKIE-
HUAMU TutedeBoro cruteteHusd. 1o nanneiM K.A. Barrie
1 COABT., 13 29 MaIlIeHTOB, KOTOPBIM BBITTOTHEHA OTIePaITisT
10 CBOOOIHOI TTepecaaKe TOHKOM MBIIIIIIBI Oeapa, MBIIIed-
Has cusia M5 Obl1a gocTurHyTa y 12 60bHBIX, M4 — v 4,
M3 —y 8 u M2 u Hixe — y 5. CpenHuii cpoK pemHHep-
BalllM, IO JAaHHBIM 3JIEKTPOHEHpoMHOTpadm, COCTAaBIII
5 Mec. ABTOpHI OTMEUAlOT, 9YTO IepeMelleHne TOHKOM
MBI IJIsI BOCCTAHOBIeHUS | (YHKIIMM HTPUBOIUT
K JIYYIITM pe3yJbTaTaM, ueM s 2 pyHkmmii. Tak, mo pe-
3yJbTaTaM 3TOTO MCCAEA0BaHUS, CPEAU MOCTPaaaBLINX,
KOTOPBIM TIepeMeIlieHa TOHKAsT MBIIIIIA JJIST BOCCTaHOBJIC-
HMSI TOJIBKO CTUOAHMS B JIOKTEBOM CYCTaBe, CJIBI M4 1 BbI-
1Ie yaagoch 100UThes y 79 % MalueHToB, a Y OOJbHbIX,
KOTOPBIM TOHKAsI MBIIIIIA TTepeMeleHa IJIT BOCCTAaHOBJIC-
HUS CTUOAHMS B JIOKTEBOM CYCTaBe M pa3rMOaHUs B JTyde-
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3aIISICTHOM, CHJIbI M4 1 BBIIIIE YOATI0Ch JOOUTHCS TOJTBKO
B 63 % ciyyaes [15].

ABTOPHI APYTOTO MCCIICIOBAHUS IIPUMEHIIN CBOOOI -
HYIO TIepecanKy TOHKOM MBITIIIEI Oeapa JijIs BOCCTAaHOBJIC-
HUS QYHKINY CrMOaHUs B JIOKTEBOM CycTaBe 12 manueH-
TaM. Y 5 UMeInCh YaCTUIHBIC MOBPEXKICHUS CILICTCHUS
(C5—C7),y 7 — momubie (C5—THu1). CpemHee BpeMs OT MO-
MEHTa TPaBMEI IO OTIEPAIINK COCTABIIIO 42 Mec. Pe3ymbrater
oIepary aBTOPHI OLICHMWBAIN B cpemHeM depe3 112 mec.
OHM oTMeTIIIHN 2 CITydast apTepHaIbHOTO TpOoM003a HOXKKHI
JIOCKyTa, KOTOPHI MPHUBEI K MOJTHOMY HeKpo3y. Cpenn
MalKXeHTOB, Y KOTOPBIX Mepecanka MBIl OblIa yCHe-
HOWM, Bce NOCTUTIN (YHKUMU MBI M4. B moarpyrme
C YaCTUYHBIMY TTOBPEXKICHUSIMU CPEIHSISI CHJIa CTHOAHUS
coctasysuia 3,8 Kt (0T 2,7 mo 55 KT), 00beM CTHOaHUsT —
128°, pazrmdanuist — 38°, TIpy MOJTHBIX OBPEKAEHUSIX CPeI-
HsIs cujia crubanmst 6buta 1,6 K1, 00beM Cru0aHus U pas-
rubanug — 103° u 23°. CpenHss oueHKa o mkaine DASH
B IPYIIIE TOJHBIX MOBPEXKICHUN paBHsUIach 42 Gajuram,
B IpYIIIE YaCTUYHBIX MOBPEXIeHNI — 32 Oayiam [16].

E.P. Estrell m T.D. Montales nmpuBoasIT pe3yabTaThbl
oIrepallnii 1o CBOOOIHO IepecanKke (QYHKIIMOHUPYIOICH
TOHKOM MBIIIIBI Oenpa y 42 MalMeHTOB ¢ YaCTUYHBIMU
TTOBPEXICHUSIMU TIJICICBOTO CIICTCHUS B IIO3MHUE CPOKU
rmociie TpaBMbI. CpeqHMiT BO3pacT ITOCTPAIaBIINX COCTA-
BWUI 28,5 j1eT. ABTOPBI OTMETHIIH, YTO JIOCKYTHI IIPYIKUAJIVCH
y 38 (90,5 %) nauuenToB. I1one3Hoit (PyHKLIMY JTOKTEBOIO
cyctaBa (M3—MY5) ynanochk moctuub y 37 60abHBIX. Cpen-
HSIsSl aMIUTUTYIa CTUOAHUS B JIOKTEBOM CYCTaBe COCTaBH-
na 107°. B cpenHem uepes 28,3 Mec B IpUBEAEHHO TPYII-
TIe TIOCjIe OIepalliy OIEHKA 110 IITKajie HeCIIOCOOHOCTH /
cumntomMoB DASH coctasuina 43,09. ABTOPBI 3aKJTIOYAIOT,
YTO CBOOOMHAS TIepecanka (YHKIIMOHUPYIOIIEH TOHKOM
MBIIIIIIBI Oeipa IMTO3BOJIIeT BOCCTAHOBUTH (DYHKIIUIO B JIOK-
TEBOM CYCTaBe Y OOJIBHBIX C 3aCTapebIMA YaCTHIHBIMU
MOBPEXIEHUSIMU TJIeYeBOro criereHus [17].

C. Dodakundi 1 coaBT. mpUBOIIT pe3yabTaThl IPUMe-
HEeHUS TIepEeMEIIeHMS 2 CBOOOTHBIX PeBACKY/ISIPU3NPOBaH-
HBIX TOHKHMX MBIIII Oepa ISl BOCCTAHOBICHUS (DYHKITNI
BepxHeit KOHEYHOCTH Y 37 MaIlMeHTOB C TIOJIHBIMU TTOBPE-
KICHUSMU IUICYEBOTO CIUIETeHYs. Pe3yIbraThl orieHUBaIM
KaK MUHUMYM 4depe3 24 Mec mrociie 2-1i riepecaaku. Cpen-
HSIsS aMIUTUTYIa CTHOAHYS B TJICYEBOM CYCTaBe COCTaBMIIA
23° (ot 0° mo 80°), orBemenus mieda — 31° (ot 0° mo 90°),
crubaHus B JIOKTeBOM cyctaBe — 119° (ot 90° mo 150°).
Crubanue B JIOKTEBOM cycTaBe M4 1OoCTUTHYTO Yy 25 Tainm-
eHTOB, M3 — y 11 GOABHBIX. AMITZINTYA CTUOAHUS TTalb-
LieB paBHsIach B cpeaHeM 46° (ot 0° go 98°), cpeaHss
cmia 3axBaTa KUCTH — 4 KT (0T 0 1o 12 KT). ABTOpHI OKa-
3aJI1, 4TO Oylaromapsi repecanke 2 yHKIMOHUPYIOIINX
TOHKHMX MBI Oenpa OOJBITMHCTBO MAIlMEHTOB BEp-
HYJINCH K paboTe, OMHAKO TTOMEHSIIA BU IESITCIIBHOCTH.
BosbHBIE TaKXKe MCIOJNb3YIOT MOBPEXICHHYI0O KOHEY-
HOCTb B OBITY U IpU AEUCTBUSIX, TPEOYIOLIMX PAOOThI
2 pyK. BOJBITMHCTBO MAIIMEHTOB TOBOJIBHBI Pe3y/IbraTaMiy
orepanmii [18].
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CPABHEHUE PE3VJIBIATOB PEMHHEPBALIVI

W TPAHCITO3VM LI ®YHKUIMOHWPYIOIIMX

MbIIIL B KOMITJIEKCHOM JIEHEHMI

ITOCTPAJABIINMX C ITOBPEXXKIEHWAMN

IUVIEYEBOT'O CIUVIETEHMA

[NpuBeneHHBIE pe3yIBTaTH NCCIICA0BAHMIT ITOKA3bIBA-
0T, YTO TPAHCIIO3ULINS (DYHKITMOHUPYIOIIUX MBIIIIIT — 3TO
JIeICTBEHHBIN METOJ BOCCTAaHOBICHUST (DYHKIIUU PYyKU TIPU
MMOBPEXICHMSIX TIJICUeBOTO CIuieTeHus . Ecmu 3ToT MeTon
TPagUILIMOHHO MPUMEHSIIA B TTO3THEM TIepHOE, TO B I10-
CJIeTHME IECATUIICTHS BCe OOJIBIIIEe COOOIIEHMIT O XOPOIIei
ero apexTuBHOCTH B paHHeM Tteprone. Tak, N.G. Satbhai
M COAaBT. MyOJIMKYIOT pe3yabTaThl JedeHus 81 maimeHTa
C TIOJIHBIM OTPBIBOM IIJICUEBOTO CILICTEHUS OT CIIMHHOTO
Mo3ra. Y 47 OOJIbHBIX TTIpUMEHeHa CBOOOIHAs Tepecagka
2 TOHKHUX MBI Oepa B COYECTAHNM C HEBPOTU3ALIMEH
MBILILI IIJIEYEBOro Iosica, y 16 mauueHTOB — mepecagka
1 GYHKUIMOHMPYIOIIEH MBIIIIBI W/ VI U30JIMPOBaHHAS
HeBpoTH3amys y 18 4emoBeK. ABTOPEI OTMEUAIOT, UYTO T0-
KazaTeJI CTUOAHUS W OTBEACHMS IUTe4Ya OB CPaBHUMBI
BO BCEX IPYIIIax, HO HapyXXHasl poTamus Ijieda Oblia JTyd-
IIe B TPYIIIIE TIepecaaku 2 MBI, Takke B 3TOM IpymIre
OTMeYalIuCch OOJBIIMKA 00BbeM aKTHUBHBIX IBWXKCHUM
1 OOJIBbIIAS CUJIa 3aXBaTa KUCTH, YeM B TPYIIIIC HEBPOTH-
3aIlUM 1 Tiepecanky 1 MBIIIIEL. B 3akimiodeHre aBTOPHI OT-
MEYaIOT, YTO TPAHCTIO3UIIMS 2 DYHKIIMOHUPYIOITUX MBIIIIL]
B paHHHE CPOKHU — 3TO METOII, KOTOPHII B COUCTAHUU C HE-
BpOTHU3aIMel TTO3BOJISIET JOOUTHCS MAKCHMMAIBHOM (hbyHK-
LIH Y TTAIIMEHTOB ¢ TTOJIHBIMU TTOBPEXICHUSIMU TIJICICBO-
ro crurerenus [19].

Hpyroe nccieqoBaHre CpaBHEHUS TTEPBUYHONM HEBPO-
TH3aIUM U TIepecanku cBOOOIHOI (DYHKIIMOHUPYIOIICH
TOHKO# MBI 6eapa mpuBoaaT S.M. Potter n S.1. Ferris.
s BocCTaHOBJIEHUS aKTMBHOTO CTUOAHUS B JIOKTEBOM
CyCTaBe aBTOPHI BBHITTOJTHIUIM HEBPOTH3AIIWIO IBYIJIABOM
MBIIIIIEI TJIe9a ¥ TUI€YEeBOM MBITIIIBI C TIOMOIIBIO BaCKY-
JIIPU3UPOBAHHOTO TpPaHCIJIAaHTaTa JIOKTEBOTO HepBa
n3 C7-kopemka y 8 manueHToB. B 13 ciryyasx ocyiiecTs-
JIeHa TIepBUYHAS TTepecagka BaCKyISIpU3MPOBaHHOM TOH-
KOI MBIIIIIBI Oepa peMHHEPBUPOBAHHOI BETBBIO M00a-
BOYHOTO YepeITHO-MO3TOBOTO HepBa. Yepes 45 Mec mociie
oIepalny Iojie3Hass (PyHKIIUS JOCTUTHYTA Y 4 OOJIBHBIX
TTocjie HeBpoTu3alyu (Y 1 maImeHTa ¢ MBIIIeUYHOH critoii M3
ny 3 — ¢ MBIIIeYHOM cmioii M4). M3 13 60IbHBIX, KOTO-
PBIM BBITIOJIHEHA TPAaHCIO3UIINSA (QYHKIMOHUPYIOMIEH
MBIIIIIIBI, BCE TOCTUIIM CTUOAHMS B JIOKTEBOM CYCTaBe
¢ cusoit M4. Takue pe3yIbTaThl ITOKa3bIBAIOT, YTO HEBPO-
TH3aIus ¢ TIOMOIIBIO BaCKYJIIPU3NPOBAHHOTO HEPBHOTO
TpaHCIIAaHTaTa M3 JIOKTEBOTO HepBa ITO3BOJISIET TOOUTHCS
TOJIC3HO# (PYHKIINK CTHOAHMS B IOKTEBOM CYCTaBe MEHEe
yeM B IOJIOBHHE ciaydaeB. CBoOOmHAs mepecanka GyHK-
IMOHMPYIOIIEH TOHKOM MBIIIIBI Oeapa SIBIISICTCS 3HAUM-
TeTBHO 00JIee HAIeXKHBIM METOIOM Y ITAITUEHTOB C TIOJTHBI-
MM MOBPEXICHUSIMU TIIe9eBOTO crieTeHust [20].

A.R. Wali u coaBT. cpaBHMBa/IM CTOMMOCTD JIEYEHUS
IIpY TPUMEHEHUY MeTOoaa HEBPOTU3allMU 1 MCITOIb30Ba-

HUM CBOOOIHOM Mepecanky TOHKOM MBI Oeapa. bruia
BeIpaOOTaHA MOAEIb ManmueHTa (25-JIeTHETO MYKUYMHBI)
C TIOJIHBIM TTOBPEXICHUEM TUIEUEBOTO CIUIETCHUS, Y KOTO-
poro B TeueHUe 4,5 Mec He OBIJIO TPU3HAKOB BOCCTAHOB-
JICHVSI. ABTOPBI OLICHMJIM CTOMMOCTD OIlepallni, peadu-
JIMTAIIAA Y TTOCJICAYIOIINX BBITUIAT 10 MHBATUIHOCTH IIPH
peMHHEpBAIMK OMIIEIIca BETBBIO T00AaBOYHOIO YePEITHO-
Mo3roBoro Hepsa (683400 n0s11.), peMHHEPBALIMKM MEXpe-
6epubMu HepBamH (727400 moit.) 1 CBOOOIHOI ITepecanKki
(bYHKLIMOHMPYIOLLIE TOHKOM MBILILbI 6eapa (704900 nosn.),
a Takke Tipu oTcyrerBum jieueHus (783 700 moi.). JanHast
paboTa ITOKa3bIBaeT, YTO CTOMMOCTD JICUSHUS TIPU HEBPO-
TH3aIMHA ¥ CBOOOMHOI TTepecaaKe MBIIIIIBI TPaKTHYECKU
OIMHAKOBA, OAHAKO MPUBEIACHHBIC BBIIIE PE3YIBTATHI FC-
CIIeIOBAHUI TOBOPST O OOJBIIEH HAIEKHOCTH BTOPOTO
crnocoba [21].

BaxueitmmM HemocTaTKOM CBOOOTHOM ITepecaaku
BaCKYJISIPU3HPOBAHHON (DYHKIIMOHUPYIOIIEH MBIIIIIBI
MpW3HAHA OITACHOCTH TPOMO03a MUKPOCOCYIMCTHIX aHa-
CTOMO30B C TMOCJIEAYIOIINM HEKPO30M IIepeMeIIeHHBIX
TKaHeil 1 Heygaudeil Bceil OoJbloi onepauuu. Yacrora
9TOr0 OCJAOXHEHMsI MOXeT mocturath 17 %. U36exarh
TOTOOHBIX TIPOOJIEM TTO3BOJISIET METAIBHOE TIPEIOTIePALIH-
OHHOE TIJTAHMPOBAHUE C BBHIITOJTHEHUEM KOMITBIOTCPHOM
ToMorpacduu ¢ aHnruorpacdueit. Hekoropsie aBTOpHI IpH-
BOISIT JaHHBIC O BO3MOXHOCTH ITOIKITIOUESHUS MBITIICIHO-
0 JIOCKYTA Jaxke IMPH HATMIUY TPOMO03a MaruCTpaIbHOM
TUIeueBOi apTepni. cToUHMKaMU KPOBOCHAOXKEHUSI TIe-
pecaxkeHHO# MBIIIIIB B JAHHOM CIIydae CTAaHOBSTCS CO-
XpaHEeHHbIE BETBM, TaKue KaK TOpPaKOAOp3aibHasl, Topa-
KOaKpoMUaJbHAas U HaIUIOIaTOYHAS apTepUH.

KOMITIEKCHOE ITPUMEHEHHWE
TPAHCITO3MIINH ®YHKLIMOHKWPYIOIIMX
MBIIIILL 1 APTPOJE3A KPYITHBIX CYCTABOB
BEPXHEN KOHEYHOCTH

ITpn TpaHCciO3NIMKY HYHKIMOHUPYIOIIMX MBILILL Y T1a-
LIMEHTOB C TSDKETBIMA HOPaKEHUSIMU TUICYEBOTO CTUICTCHUS
HEKOTOpHIE BaxkKHBIC (DYHKIIMM, TaKie KaK JMHAMMYECKAST
crabmwIm3anms, crubaHmne, pa3srndaHne KUCTU, 3aMECTUTD
HeBo3MoxHO. ITo mHeHuro J.K. Terzis u A. Barmpitsioti,
HECTaOMJIBHOCTD 3aIISICThSI 3HAYMTETBHO HapyIaeT (PyHK-
U0 KUCTH, IejaeT HEBO3MOXHBIM 3axBaT IPEIMETOB,
HECMOTPSI Ha BOCCTAaHOBJICHHNE NBVKCHMI TajblIeB. Ap-
TpOIIe3 JIy4e3arsICTHOTO CYCTaBa ITO3BOJISIET CTA0MIN3UPO-
BaThb KHUCTh B (PYHKIMOHAIHHO BHITOTHOM ITOJOXCHMMU.
IIpu oneHke GYHKIIMOHAILHBIX Pe3yIbTaTOB y 35 maiu-
€HTOB C ITOBPEXKICHUSIMH ILICYEBOTO CIICTCHHST aBTOPEI
OTMETIWJIN YIyJIIeHUE CTAOMIBHOCTH 3aIISICThsI U YITy4IIIe-
HUe (GYHKIIUH BepXHEi KOHEYHOCTH B LIEJIOM IIPH BBITION -
HEHWM JaHHOI TTpolenyps [22].

Crabmm3alms U ABDKEHME TIICYSBOTO CYCTaBa SIBIISI-
FOTCSI BaXXHEHIIINM YCIIOBHEM (DYHKIIMOHNPOBAHUS BCEH
BepxHell KoHeuyHocTH. [1pn Heymade TpaHCTIO3UIINY (PYHK-
IMOHVPYIOIIVX MBIIIII WJIA PEMHHEPBALIMK METOIOM BBIOODA
CTaHOBUTCS apTpozIe3 IIedeBoro cycrana. [1py BEIMOTHEHUN



STOU MPOIeAYPHI PYHKIINIO TPOKCUMATBHBIX CTA0MIN3a-
TOPOB BepXHE KOHEUHOCTH OEpyT Ha CeOST MBIIIIIIHI JIO-
IMaTKWA, THHEPBUPYEMBbIE U3 SKCTPAILJICKCOPHBIX UCTOYHM -
koB. [To ganabiM M. Chammas u coaBr., y 16 manueHToB
ITOCJIe BBIMOJTHEHMS apTpoie3a IJIeYEeBOTO CILICTCHMUS
OTBeIcHME COCTAaBMIIO B cpenHeM 25°, crmbanue — 18°,
BHYTpPeHHsIS porauus — 22°. YV 14 u3 16 mauueHToB 1o-
SIBIJTACh BO3MOXKHOCTD TOTPOHYTHCS TTOBPEXICHHON py-
Koit 1o pra [23]. B apyrom mcciemoBaHiM aBTOPHI JOOUIIVCH
YBeJIMYEHNs OTBEICHUS B CpeaHEeM Ha 25° M HapyKHOU
poTtaluy Ha 45° y rpyniibl U3 15 OOJBHBIX € 3acTapebIMU
MMOBPEXICHUSIMU TJIe4eBOTO cruteTeHNs. CpoK KOHCOJH-
Ialliy apTpoje3a B ITOI TPYIMIle COCTaBUII B CpPeIHEM
5,23 Mec. ApTpoe3 IUIEYEBOTO CycTaBa — 3TO HaJCXKHBIN
METOII BOCCTAHOBJICHHS CTAOMJIBHOCTH TUIEYEBOTO CyCTaBa
¥ MUHUMAJIbHOTO 00beMa IBIDKCHUIA.

SAKJIFOYEHHME

[MoBpexxaeHns IJIeYeBOr0O CIUICTCHMS 10 THITY OTPBIBA
KOPEIIIKOB OT CIIMHHOT'O MO3Tra — 3TO OJHA U3 CaMBIX TsI-
JKEJIBIX TPABM BepPXHE KOHEYHOCTH C BBICOKOI 9aCTOTOM
nHBaMAn3anu. K OCHOBHBIM METOIAaM OIepaTUBHOIO
JIEYEHUSI OTHOCATCS PEUHHEPBALIMS, TPAHCTTO3ULIUS (DYyHK-
IIMOHUPYIOMINX MBI M apTpoae3 KPYITHBIX CYCTaBOB
BepxHeW KOHEYHOCTH. [10 MaHHBIM JTUTEpaTyphl, TPaIM-
LIMOHHO MCTIOIB3YIOTCS TparelieBUIHAS MBIIIIIA TS CTa-
OMIM3alIMU TUIEYEBOTO CYCTaBa M pa3rMOaHUs TIOKTEBOTO,
IIUPOYANIIIAsT MBIIIIA CIIMHBI IS CTUOAHMST MJIN Pa3TH-
0aHMS B JIOKTEBOM CYCTaBe, TIjIeueBast MBIIIIIIA IJI CTu0a-
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HUS ¥ pa3rubanus nanbiieB. OQHAKO B TTOCIEIHUE TOIbI
pacTeT IOMyJISIPHOCTh obecriedeHns (YHKIIMKA BEpXHEi
KOHEYHOCTH C IIPUMEHEHNEM TOHKOM MBIIIIIBI Oeapa, KO-
TOPYIO UCTIOJIB3YIOT JIJISI BOCCTAHOBJICHUST CTUOAHMS M pa3-
rubaHuUs B JOKTEBOM CYCTaBe, CTUOAHUS M pa3THOaHUS
nanbieB. [IyOonmKyemMble MccliemOBaHMS ITOKA3BIBAIOT,
YTO TPAHCITO3UIINS (PYHKITMOHUPYIOIITNX MBIIIIL] TT03BOJISI-
€T B OOJIBIIIMHCTBE CyYacB BOCCTAHOBUTD IIEJIEBOC IBU-
XKeHMe 0 Tojae3Horo ypoBHsI M3—M4. Ipu cpaBHEHUN
PE3yJIBTaTOB PeMHHEPBAIIMA OCHOBHBIX HEPBOB 1 TPaHC-
MO3UIUK (QYHKIIMOHUPYIOIITNX MBIIIIIT TTOCTISTHIIN METOI
MOKa3bIBaeT ce0s1 00Jiee HAIE)KHBIM U TTO3BOJISIET AOCTUYb
JIYYIINX PEe3YJIBTaTOB, OCOOCHHO Y MAIIUEHTOB C TSTKEIBIMU
TIOJIHBIMY TTOBPEXICHUSIMHA TIICYEBOTO CIIeTeHMS. B ma-
pagurMe IPOIUIBIX JIET METOM TPAHCITO3UIINY (DYHKIIMO-
HUPYIOIIVX MBIIII ITOKa3aH TOJIBKO IS 3aCTapeIbIX CIyda-
eB (0osee 12 Mec), OMHAKO B TIOCJICTHUE TOIBI TTOSIBIISICTCS
MHOTO COOOIIeHN 00 3(pHEeKTUBHOCTH 3TOr0 Crocoba
MIpH JICYCHUH TTaIlMeHTOB B paHHHE CPOKM B COUYCTAHUU
C MeTOOMKaMU peWMHHEPBALIMM MBIIII 1 apTpoxae3a. Baxk-
HBIM HEIOCTaTKOM OIIepallrii 110 CBOOOTHON IepecamKe
TOHKOI MBIIIIIEI Oepa MpeacTaBisIeTcss pUCK TPOMOO30B
MHKPOAHACTOMO30B, UTO TpeOyeT MeTAIBHOTO TIpemoIiepa-
IMOHHOTO ITUTAHWPOBAHMS M XOPOIIEe MUKPOXUPYPTIHAYE-
CKOIf TeXHUKH OTlepupyloleii opuraasl. HecMoTpst Ha 310,
CBOOOIHAS ITepecanka 2 (PyHKIMOHUPYIOIIX MBIIII B Ha-
cTosiee BpeMs SIBISICTCS] METOIOM BBIOOPA [UISI BOCCTAHOB-
JICHUSI OBVKEHUI BepXHell KOHEYHOCTH y TMAIeHTOB
C TIOJIHBIMH TIOBPEKIECHUSIMU IICIEBOTO CIICTCHMSI.
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11 KOHCEPBATHMBHOE JIEYUEHUE HECTABMJIbHBIX
[TEPEJIOMOB KPECTLIA (OB3OP JINTEPATYPHI)
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I'BY3 «Hayuno-uccaedosamensvckuii uncmumym ckopoi nomowu um. H. B. Ckaughocosckoeo Jlenapmamenma 30pasooxparenus
e. Mockewr>; Poccus, 129090 Mockea, boavwas Cyxapesckas na., 3

KoOHTaKTHhI:

3ayp baxmynosuy Xapxues zaur.xadzhiev@mail.ru

BBepeHue. B cTpykType TAXKENON COYeTaHHOW TPAaBMbl MOBPEXAEHUA KOCTeN Ta3a, 0COOEHHO KPEeCTLa, BCTPeYaloTcs 0T-
HOCUTEIbHO PEAIKO, HO UX KOJIMYECTBO HEYKNOHHO BO3PACTaeT B CBA3M C HAyYHO-TEXHUYECKUM NPOrpeccom u ypbaHusa-
umen HaceneHua. HecmoTps Ha WKUPOKOe pacnpoCTpaHeHMe COBPEMEHHbIX JMArHOCTUYECKUX METOL0B, TaKUX KaK KOM-
NbIOTEPHAA U MAarHUTHO-PE30HAHCHAA TOMOrpadus, M NOBCEMECTHOE PAaCNpPOCTPAHEHUE PEHTIEHOLMATHOCTUKM, NEPENOMBbI
KpecTua nofy4yaeTcs [MarHoCTMPOBATh He Y BCeX NOCTPaAaBLUMX C AHHOW TpaBMOW UM He B MonHOM obbeme. Y 50 %
NaLMeHTOB NepesoMbl KpecTua He AUarHoCTUpPYIOT NPY NepPBUYHOM 06CNeA0BaHUM, BKIIOYAIOLEM peHTreHorpaduio B ne-
pepHe-3aHux npoekumax. Kpome Toro, y 30 % 601bHbIX NepenoMbl KpecTla Ha 0630pHOI peHTreHorpaMme Tasa pacno-
3HAKOTCA HEBEPHO, @ HEY0BNETBOPUTENbHbIE NCXOAbl IEYEHUA Y ITUX NOCTPAAABLILUX B OTAANIEHHOM NEpUofe MoryT co-
ctanath ot 30 o 60 %.

Llenb uccnepoBaHusa — aHanu3 Hay4yHblX paboT, NOCBALLEHHbIX BONPOCAM AUArHOCTUKM, KNIMHUYECKO KapTUHbI U 1e4eHus
NaLMeHTOB C TAXENON COYETaHHOW TPaBMOM, HECTAOMIBHBIMU NepenoMamMm KpecTua.

Marepuanb! u meToabl. CoOpaHbl AaHHbIe U3 232 OTEYECTBEHHBIX U MHOCTPaHHbIX Ny6anKkaymit 3a 1971-2020 rr. Mpep-
CTaB/NeHa 3NUAEMUONOTUA COYETAHHOM TPaBMbl M HECTAOMbHbIX NEPEOMOB KPecTLa, PaCCMOTPEHbI Pa3/iMyHble Knaccu-
(huMKauumn, ONUCaHbl KNMHUYECKOE TEYEHWE U TaKTUKA KOHCEPBATUBHOTO, @ TaKXKe XUPYPruyecKkoro eYeHuns nocTpaLaBLumx
C BEPTUKaNbHO HECTaOUNbHBIMU NepeoMaMi 3a[iHEro Ta30BOro KosbLia.

Pe3ynbTatbl. bonbwoe uncno 3apybexHbix paboT NOCBALWEHO KaK [MArHOCTUKE, TaK U PasfiMyHbIM METOAaM fieyeHus
Npu HecTabuNbHbLIX NOBPEXAEHUAX Ta30BOTO KOJbLA. B paboTax ocBewaloTcs pasHble acnekTbl AUArHOCTUKM, KNUHKUYE-
CKOro TeYeHus, TaKTUKU BefeHUs, 00beMOB U CPOKOB OMEpaLnM, a TaKKe KOHCEPBATUBHOTO JIYEHMA NpU nepenomax
Kpectua. OaHaKo pyccKosA3bluHbIe Ny6IMKaLMK, NOCBALYEHHbIE 0COOEHHOCTAM IUArHOCTUYECKOTO MOMCKA, CPOKaM 1 00b-
eMy onepaLuK, a Takke BbIOOPY OKOHYATeNbHON TaKTUKM NedeHUs NaLUeHTOB C NepenoMaMmu KpecTLa, COCTaBASIoT He-
3HauuTeNnbHOE Ynucno.

3aknoueHune. Heobxoanmo panbHeiilee nlyyeHne npobnem AMarHoCTUKM U NEYEHWUS NOCTPAfaBILMX C TAXENOi cove-
TaHHOM TPAaBMOW M BEPTUKANbHO HECTAOMNbHLIMY NEpeloMaMi 3aHEr0 Ta30BOr0 KONbLa C Lie/1blo pa3paboTKu onTUManb-
HbIX QJITOPUTMOB MAarHOCTUKN U OKOHYATEIbHOW TAaKTUKM IeYEHHUS, YTO NO3BOJIUT CHU3UTb YACTOTY OLWMOOK, OCNOXHEHU
1 neTanbHbIX MCXOA0B, @ TAKXKe YNYYWMNTb KAaYeCTBO XM3HWN TaKUX NaLUEHTOB.

KnioueBble cnoBa: [uarHocTuKa, XMpypruyeckoe neyeHne, nepesomsl, Nepesom KpecTua, 3afiHee Ta30B0€ KOJbLLO, Hapy-
weHue GYHKLMI Ta30BbIX OPraHOB, KOMNbIOTepHas Tomorpadus

IOna uutupoBanusa: Xagpxkues 3.5., lpuHb A.A. InarHoCTvKa, XMpPYpPruyecKoe U KOHCEPBATUBHOE leYeHne HeCTabMNbHbIX
nepenomoB kpectua (0630p nutepatypsl). Heitpoxupyprus 2023;25(1):103-12. DOI: 10.17650/1683-3295-2023-25-
1-103-112

Diagnosis, surgical and conservative treatment of unstable sacral fractures (literature review)
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Background. In the structure of severe combined trauma, injuries to the pelvic bones, especially the sacrum, are relative-
ly rare but increase steadily with the scientific and technological progress and the urbanization. Despite the widespread
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use of modern diagnostic methods, such as computer and magnetic resonance imaging, and the ubiquity of X-ray dia-
gnostics, sacral fractures are diagnosed not in all patients or not in full. In 50 % of patients, sacral fractures are not
diagnosed during the initial examination, including anteroposterior X-ray examination. In addition, in 30 % of the
patients, sacral fractures are recognized on a pelvic X-ray film incorrectly, and the long-term outcomes of their treatment
are unsatisfactory from 30 to 60 % of the cases.

Aim. To analyze scientific published sources on the issues of diagnosis, clinical picture, and treatment of patients with
severe combined trauma and unstable sacral fractures.

Materials and methods. The data of 232 domestic and foreign publications from 1971 to 2020. We present the epide-
miology of combined trauma and unstable sacral fractures, consider various classifications, and describe the clinical
course and tactics in conservative and surgical treatment of vertically unstable fractures in the posterior pelvic ring.
Results. Many foreign publications describe both diagnostics and various methods of treatment for unstable pelvic ring
injuries. The publications cover various aspects of diagnosis, clinical course, management tactics, extent and timing
of surgery, and conservative treatment for sacral fractures. However, only a few publications in Russian discuss features
of diagnostic search, the timing and extent of surgery, as well as the choice of the final tactics to treat patients with
sacral fractures.

Conclusions. It is necessary to study the problem of diagnosis and treatment of severe combined trauma and vertical-
ly unstable fractures of the posterior pelvic ring to develop optimal diagnostic algorithms and final treatment tactics
aimed at reduction of the frequency of errors, complications, and deaths, and at improvement in the quality of life of such
patients.

Keywords: diagnosis, surgical treatment, fractures, sacrum fracture, posterior pelvic ring, disturbace of pelvic organs
function, computed tomograpfy

For citation: Khadzhiev Z.B., Grin A.A. Diagnosis, surgical and conservative treatment of unstable sacral fractures
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BBEIEHHME

Ha npotsixeHuu Bceil HCTOPUU PA3BUTHSL HEHPOXU-
Pypruu, TpaBMaTOJIOTUK U OPTONEINM OJHOM U3 aKTyallb-
HBIX IIPO0JIEM OCTAETCS JICUEHUE M PeabMInTALIMSI OOJIbHBIX
C COYETAHHOM ¥ MHOXKECTBEHHOM TpaBMoii. K 0CHOBHBIM
MPUYMHAM TaKKX ITOBPEXIEHUI OTHOCST BBICOKOSHEPTE-
TUYECKHME TPAaBMUPYIOIINE CUJIbI, TAKME KAK JOPOXHO-
TpaHcnopTHeie npouciiectsus (ITII) m kaTaTpaBMBHI,
KOTOPbIM IIOJIBEPXKEHO HE TOJBKO TPYAOCIOCOOHOE Hace-
JIEHWE, HO U JETU U MOAPOCTKH [1-3].

[l1aBHBIMM TPUYMHAMM MHOXECTBEHHBIX M COYETAH-
HBIX TPaBM BhICTyMaioT: B Poccuiickoit Menepauym — JTTT
(ot 50 10 70 %), OGbITOBBIE TpaBMBI (26—30 %), nageHust
¢ BeicOThI (6 %), npou3sBoacTBeHHbIE (3 %) U CIIOPTUBHEIE
tpaBMbl (1 %) [4]; 3a pybexxom — ATII (57 %), aBTomo-
OuIbHBIE Hae3bl Ha nelexonoB (18 %), aBapuu ¢ yyacTu-
eM MOTOLMKIIOB (9 %), maneHus ¢ BeIicoThI (9 %) [5].

B cTpyKType MHOXECTBEHHBIX U COYETAHHBIX TPAaBM
y 60—80 % 0O0bHBIX BCTPEYAIOTCSI HAPYLIEHUS LIEI0CT-
HOCTU Ta30BOr0 KOJbLA, KOTOPbIE OTHOCST K TSIKEJIbIM
MOBPEXIECHUSIM OTIOPHO-ABUTrATeIBLHOIO artrapata [6]. Oco-
OGeHHO pa3pyLInTebHbl HECTAOMIbHbBIE IIEPEIOMBI KPECT-
11a, KoTopble y 45 % mocTpagaBLIUX COYETAIOTCS C MHO-
JKeCTBEHHBIMU Ie€peIOMaMMi KOCTEl Ta3a U BCEro JIMILb
y 5 % sBASIOTCS M301MPOBaHHBIMU. [lepeoMbl KpecTia
4aCcTO COMPOBOXIAIOTCSI HEBPOJOTMYECKUMU PACCTPOICT-
BaMU B BUIE HapylleHus QYHKLMI Ta30BbIX OPraHOB.
OcO00eHHO TSXKeJIblii HEBPOJIOIMYECKUiA AeULIUT BCTpe-
YyaeTcs MPU COUYETAaHUM MMOBPEXACHMI KPeCTLia ¢ Iepesio-
MaMM BBbIILIEIEXKAIIUX OTAEIOB MO3BOHOYHUKA, SIBISISICh
OCJIOXHEHHBIMU Y 62 % mauueHToB [7].

KITACCHUDPUKALINMA 11 XAPAKTEPHCTHUKA

I[TEPEJIOMOB KPECTLIA

B mocnenHme gecaATuneT!s B MEIUIIMHE pa3BUBAIOTCS
HOBBIC METOIIBI TUATHOCTUKHU TIEPEIOMOB KpecTHa ¢ yJe-
TOM OMOMEXaHUKHU TPABMBI I aHATOMO-TOTIOTPa(MIECKUX
0COOEHHOCTEN pacIIpOCTpaHeHUSI TMHUHU TIEPEIIOMOB, UTO
TTO3BOJIMJIO TIPOTHO3MPOBATh TEYCHUE W MCXOIBI TPABMBI.
HaxkomieHHBII OITBIT HAOMIONeHUH TTO3BOIIUI KiTacCudu-
IIMPOBATh ITOBPEKICHUSI KPECTIIA C YIETOM HEBPOJIOTHIEC-
CKMX HapyIIeHUU U OIPEICTUTD TTOKa3aHUSI M 00bEM XM~
pPypruyecKoro BMemaTenbeTna [8].

Hawu6onee yacto mcronb3yror Kiaccndukauun FE Denis,
M. Tile, R. Roy-Camille n yauBepcanbHyI0.

B kaaccuguxayuu F. Denis (1988) nepenomMsl kpecTiia
Ha OCHOBE 0COOCHHOCTE aHaTOMIUYECKOTO CTPOCHUS TTOI -
pa3meIsIIoT Ha TpaHCAJISIpHYIO, TpaHC(hHOpaMUHAIBHYIO
W IIEHTPAJTLHYIO 30HEI, a B 3aBUCUMOCTH OT MX PACIIOIOXKEHIST
OTHOCHUTEJTBHO KPECTIIOBBIX OTBEPCTHIA eIlle Ha 3 30HBI:
* | — mepeIoMBI pacIoIOXKeHHI JaTepajibHee KPeCTIO-
BBIX OTBEPCTUM,
* Il — nmuHUS TIepesaoMa IIPOXOIUT Yepe3 KPECTIIOBHIC
OTBEpCTHS,
* Il — muHUS nepenoma NpoOXOaAUT MeAUAILHO OT KPecT-
IIOBBIX OTBEPCTUI M Uepe3 IIeHTPaIbHBIIN KaHa [9].
Knaccugpukayus M. Tile (1980) oObenuHsSIET OCOOEH-
HOCTHY MOBPEXICHUI, OXKMIAEMbIE OCJIOXKHEHUS 1 CTEIICHD
HecTabmibHOCTH Ta3a [10].

Knaccughuxayus no muny nogpexcoenus R. Roy-Camille.
B 1985 1., ocHOBEBIBasiICh Ha MCCIICIOBAHMSIX O MEXaHU3ME
¥ XapaKTepe CMEICHUS OTIIOMKOB TP TepesioMax KpecT-
IIa B CaTUTTaJbHON IUIOCKOCTA U B 3aBUCUMOCTH OT



xapaktepa noBpexaeHus, R. Roy-Camille Beigenmun 3 -
I1a IIepeIOMOB:

* | — crubanue,

* II — crubanue u porauus,

* III — paszrubaHue u cMelleHUE OTIIOMKOB KpecTLa
B mojiocTtb Taza [11].

Yuueepcanvras kaaccugpukauyus nepenomos — camasi pac-
MIPOCTPaHEeHHAST M 9aCTO MCITOJIb3yeMasl KJ1acCU(DUKAIIMST
AO/ASIF Esporeiickoii acconmaiiiu octeocnHresa (AO),
KoTOpas pa3paboTaHa nofa pykoBoactsoM M.E. Miosnepa
(M.E. Muller) B 1990 r. CortacHo 3101t KitaccubuKaimm
BBIICIISIOT 3 THIIA TOBpeXkmeHuii Taza (A, B u C), a Takxke
nx 3 rpyrmsl (Al1—A3, B1—B3 u C1—-C3) u 3 moarpyIirsl
(Al1.1-A3.3, B1.1-B3.3 m C1.1-C3.3).

Tun A o0beaUHSET BCE TIePEIOMBI Oe3 TTOBPEKICHUS
Ta30BOTO KOJIbIIA ¥ BKJTIOYAET 3 TPYIIIIH:

— Al: cTaOWIBHBIC TIEPEIOMBI C MUHMMAJIBLHBIM CMeTIIe-
HHeM, 0e3 MOBPEXICHUsI Ta30BOTO KOJIbIIA (OTPHIB
TepeaHe-BepXHETO WM TIepeIHEe-HIDKHETO TPeOHS
ITOAB3IOIIHOM KOCTH, CEIATUIIHOTO OyTrpa);

— A2: mepelIoMBI ¢ TIOBPEXKICHNEM Ta30BOTO KOJIbIIA 3a
CYET IBYCTOPOHHMX ITePEIOMOB JIOHHBIX U CEeIaTUIII-
HBIX KOCTe, HO 0e3 cMeIleHHs (hparMeHTOB; IIPY Ta-
KHX TIepeioMaX Ta30BOE KOJIBIIO OCTAETCS CTa0MIIb-
HBIM;

— A3: morrepeyHbIe IepesIoMBI KpecTIa ¥ KOITIMKa, He Ha-
PYIIAOIINE TA30BOE KOJIBIIO.

Tun B oxBaThIBaeT pOTAllMOHHO HECTAOWIbHBIE, HO
BEPTUKAJIBHO CTAOMIIbHBIC ITOBPEKICHUSI, BO3HUKAIOIINE
BCJICZICTBHE BO3MECHCTBUS Ha Ta3 JaTepalbHOI KOMIIpeC-
CHMU WM POTALIMOHHBIX TPABMUPYIOIINX CHJI, M TIOIpa3-
IeJIsIeTCs Ha 3 TPYIIITLI:

— B1: nmoBpexXneHUs TUIA «OTKPbITas KHUTa», T.€. Ha-
PYKHO-POTAIIMOHHOE, TP 3TOM 00¢ TTOJIOBMHBI Ta3a
HeCcTaOWMJILHBI, pa3BEpHYTHI ¢ 1 MM 2 CTOPOH, a J100-
KOBBII cMM()U3 pa3opBaH;

— B2: pa3psiB KpectoBo-moas3nomHbX (KIT) cs3ok
C OTHOCTOPOHHMM IIePEIOMOM JIOOKOBBIX Y CEIAJTHUIII -
HBIX KOCTEH TOM Xe IOJIOBUHBI Ta3a, IIPH 3TOM He IIPpO-
HWCXOIUT CMEIIICHUSI TA30BOT0 KOJIbIIa BEPTUKAJIBHO;

— B3: nBycTOpOHHUE TIepeIOMBI 3aTHETO U TIePETHETO
ITOJTYKOJIBIIA Ta3a, KaK MPaBWIO, C Pa3pbIBOM JIOOKO-
BOTO cMM(}M3a 110 THUITY «OTKPBITask KHUTA»;

Tum C BKITIO9aeT B ceOsI ITOBPEXKICHMS C POTAIIMOHHOM
¥ BEpTUKAJIBHOM HECTAOMIIBHOCTBIO Ta3a, KOTOPHIE TTOIpa3-
TIEJISTIOTCST Ha 3 TPYIITIBL:

— Cl1: BeIpaXkeHHOE OMHOCTOPOHHEE CMEIIEHUE, MOXKET
OBITh OTHOCTOPOHHMUIA TIEPEJIOM TTOAB3IOIIHOMN KOCTH,
reperoMoBbIBUX B KI-couwreHeHMY YT TIOJTHBIN Bep-
TUKAJIBHBIN TIEPEIOM KPECTIIA;

— C2: pa3pylieHHus Ta30BOTO KOJIbIIA, KOTOPHIE Ooiee
CYIIIECTBEHHBI, 0COOCHHO B 3aHUX OTHEJIAaX; CO CMe-
IIEHUEM TOJIHOCTBIO JIOMAIOTCSI TTOAB3IOIITHAS KOCTh
M KpecCTell, CMEIeHNE K 3aaHel 9acT — 6osee 10 MM;

— C3: Bcerma ABYCTOpOHHEE ITOBPEXACHUE C OoJiee 3Ha-
YUTEJTbHBIM CMEIIICHNEM TIOJIOBUHEI Ta3a B IepeIHe-
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3aHEM HaIIpaBIICHUH, a TaKXKe B COYCTAHUM C TIepe-
JIOMOM BepTJTy>KHOM BraguHBbI [12].

KIIMHUYECKAS KAPTVIHA 11 JUATHOCTHKA

[TOBPEXXIEHUI KPECTIIA

B nuarnoctuke nmoBpeXxaeHUId KOCTel Taza 00JIbIIoe
3HaUYeHNE MMeeT cOOp aHaMHe3a C BBISIBJICHHEM O0CTO-
SITETLCTB M MEXaHM3Ma TPaBMBbI, a TAKKE BHEITHUI BUII,
00IIIee COCTOSTHUE U 11034 ITaieHTa. 3Has MEXaH!3M TPaB-
MBI I MECTO MPWIOXCHUS TPaBMUPYIOIIEH CYIIBI, JIeTde
3aITOIO3PUTh ITOBPEXKICHUS KOCTEH Ta3a M, COOTBETCTBEH-
HO, Ha3HAYUTD ONTUMAJIbHbBIC METOMIBI TUAaTHOCTUKH U Jie-
yeHud [13].

[Mpy KIMHUYECKOM 00CIeHOBaHMU ITOCTPATABIINX
IJIsI YCTAHOBJICHMWsS OMArHo3a, Iocjie cbopa aHaMHesa
1 BBISICHEHUSI MEXaHM3Ma TPaBMbI, HEOOXOIMMO ITPOBECTH
BHEITHUI OCMOTp, OLICHUTH O0IIee COCTOSIHHE MalleHTa
1 HEBPOJIOTUUYECKIE pacCTPOICTBA (IBUTATEILHBIC U UyB-
CTBUTEJIPHBIC HAPYIIICHNS ), a TAKKe HapyIIeHUS (QyHKITUIA
Ta30BbIX OPTraHOB. BuanMele Impy BHEIITHEM OCMOTPE T10-
BPEXAEHUS LIEJIOCTHOCTHA KOXHBIX IMTOKPOBOB U MSITKUX
TKaHe, TaKre KaK TpaBMaTUISCKUE TIPUITYXJIOCTH, TeMa-
TOMBI, CCAITHBI 1 paHBI, MOTYT YK€ YKa3bIBaTh Ha ITOBPE-
KIEHME KOCTel Ta3a B 3Toi objiactu [14].

Ha 1soKecTh KIMHWYECKUX MPOSIBIICHUM TIEPEIOMOB
KOCTel Ta3a BIMSIOT MAaCCUBHBIC 3a0PIOMIMHHBIC KPOBO-
TEYCHHUSI, KOTOPhIE JOCTUTAIOT 3HAYUTEIBHOIO 00BheMa
B ITOJIOCTY MAJIOTO Ta3a M PACIIPOCTPAHSIOTCS B TIOSICHIYHYIO
obsacth [15]. McTOUHMKY 3TUX KPOBOTEYEHUM — MOMI-
B3IOIIHEIC COCYABI, BEHBI MEPUCAKPATBLHOTO CIICTCHMS
1 BepXHSS siromudHast aptepuss. OHU MOTYT HOBPEIUTHCS
IIpY PaclpOCTpaHEHUN JIMHUM IIepesioMa Ha KpecTell
n ripu KIT-pazobmenun [16]. Ilepenomsl KpecTiia rmpoTe-
KaloT 3HAYMTEIHLHO TsDKeJIee B CIIydae OTKPHITHIX ITOBpPE-
XKICHUN KOXM M Pa3sMO3XEHMST MITKUX TKaHEW Tepu-
aHaJibHOI o06JacTtu. Takue moBpexXaeHUsT CIIOCOOCTBYIOT
WHQUIIMPOBAHMIO TIIyOOKO JIeXKaIINX TKaHEH 1 IIPUBOIST
K pa3BUTHIO (hJIETMOHBI WJIM ocTeoMuenuTa [17].

Takmm 00pa3oM, XxapaKTepHBIIf aHaMHE3 U MEXaHU3M
MOJy4YeHHUsI TpaBMbl, JIOKAJIU3alUsI U XapakTep 0oJau
MIpY HAJIMYUM BHEITHUX W BHYTPCHHUX IOBPEXKICHMIA
B COYETAaHWUM C HEBPOJOTUYSCKUMHM Ta30BEIMU HAPYIIICHH -
SIMM CJTY>KaT BEAYIIMMM KJIMHNICCKUMH IIpU3HAKaMH I10-
BpeXIeHUT KocTell Tasza [14].

MHor1e aBTOPHI IMPEAITOYNTAIOT BBIIIOIHSITh PEHTTE-
Horpaduio Ta3a BceM IMallieHTaM, ITOCTYITUBIINM C COYe-
TaHHOI TpaBMoii. MccaemoBaHme JOJIKHO BKITIOUATH B Ce-
0s1 KOMOMHALIUIO TIPSIMBIX, MepeaHe-3aIHUX U 0OKOBBIX
poeKIuii (0630pHast peHTTeHOorpadms Ta3a), KOCHIX C Ha-
MIpaBJICHNEM JIy4da BO BXOJI B MaJIBI Ta3 (KaymabHAsI ITPO-
eKIIMsA), a TaKKe B IPOTHBOIIOJIOXHOM HaIIpaBIICHUU
(XpaHunaIbHas IPOCKIINsI) — B CTOPOHY BBIXOIA U3 MAJIOTO
Tasa. DTH PEHTTEHOBCKNE MPOCKINU JAI0T 0030p BCEX
OTIIEJIOB Ta30BOTO KOJIbIla 1 KpecTiia. [1pm xopoireM Ka-
YeCTBE BBHIITOJTHCHHBIX CHUMKOB OTUETIMBO Pa3TMINMBI
IepeIoMBl KakK B TIepeaHeM, TaK U B 3adHEM OTHeIax
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Ta30BOTO IMOJYKOJIbIIA, a TAKXKE CTEIICHb CMEIIICHUS OT-
JTOMKOB. [1pn 3TOM BaxkKHO, YTOOBI KPBLIbST TTOAB3IOITHBIX
KOCTei ObITM 3aXBavyeHBI B CHUMOK: TT0 YPOBHIO UX PacIio-
JIOXKEHMS MOXKHO CYIUTD O HAJTMINU BEPTUKATBLHOTO CMe-
LIeHNS KaxKI0l TTOJIOBMHBI Ta3a U Kpecta [18].

HexoTtopbie aBTOPBI CYMTAIOT, YTO TIEPEIOMBI KOCTEHA
Ta3a Ha PEHTITEHOIPaMMaxX 4acTO OCTAIOTCSI HEeBBISIBIICH-
HBIMU [19], 9TO HanboIee XapaKTepHO IIPH ITOBPEKICHM-
SIX KOCTHBIX CTPYKTYP, (POPMUPYIOIINX 3aHUIN OTHEIT Ta-
30Boro KoJblia. [1o maHHBIM 3apyOeXKHBIX NCCIIEIOBATENICH,
y 50 % nauueHTOB IepeIOMbI KPeCTIa He JUAarHOCTUPYIOT
IIpY TICPBUIHOM O0CJICIOBAHNH, BKITIOUAIOIIEM PEHTTEHO-
rpaduio B mepemHe-3agHUX mpoeknusax. Kpome toro,
y 30 % nocTpagaBLIKX IIePEIOMBI KpecTiia Ha 0030pHOii
PEHTTeHOTpaMMe Ta3a pacio3HaloTcs HeBepHO [20].

B perpocnekTuBHOM MccliefoBaHUM 236 MalUeHTOB
¢ couetaHHoi TpaBMoii F. Denis 1 coaBt. (1988) BrIsicHU-
1, uto y 30 % mocTpagaBLIMX [TEPEIOMbI KPECTLA IPOITY-
IIeHBl WX JUarHOCTUPOBAHBI Mo3aHO [21]. B mpocrek-
TUBHOM HucciaenoBannu 100 manmeHTOB ¢ COYECTaHHOM
tpaBmoii K. Lunsjo u coast. (2007) noka3zanu, 4oy 5 %
W3 HUX U30JIUPOBaHHbBIC TIEPEIIOMBI KPECTIIa 13-3a OIIH-
0OK IMAarHOCTHUKH OCTaBaJINCh HEBBISIBJICHHBIMU, B CBSI3U
C YeM ITOCTpamaBIlIie IOIyJIaIi HECBOEBPEMEHHOE JicUe-
HHE, 9TO TIPUBEIIO K OCTIOXKHEHUSIM — XPOHUIECKOMY 00-
JIEBOMY CMHApoMYy B obJiactu kpectua u KIT-couneHeHusl.
Taxkue mepestoMbl Ha3bIBAIOT «II€PEIOMaMU-HEBUINMKA-
Mim» [22]. OrpannyeHHass THGOPMATUBHOCTb PEHTIEHO-
JIOTUYECKOTO MCCIICTOBAHNS MOXET OBITh CYIIIECTBEHHO
TTOBBIIIIEHA 32 CUET BHITIOJTHEHUSI KOMITBIOTEPHOI TOMO-
rpacdmu (KT) kocTeit Ta3a, KoTopast B HACTOSIIEE BPEeMS
cTajyia 6osiee JOCTymHOI [23].

MynwsrucnupanbHasg KT — Hanbonee nHbOpMaTUB-
HBII METOJ MCCIIEHOBAaHMSI Ta30BOTO KOJIbIIAa M KpecTIia,
IMOCKOJIBKY TTO3BOJISICT MOJIy9aTh M300paXeHMs CPe30B
TonIMHOM 1—1,5 MM, co3gaBath 3D- 1 MynsTUIUTAaHAPHBIE
PEKOHCTPYKIIUH U TIPOCKIINH, COOTBETCTBYIOIINE PEHTIE-
HOTpaMMaM BXOJa W BBIXOIa B ITOJIOCTb MaJIOTO Tasa,
a TaKKe TepemaHe-3aIHIO M OOKOBYIO PEKOHCTPYKIIMU.
DTO 3HAYUTEIHPHO YMEHbIIIACT BEPOSITHOCTh TMATHOCTHUIC-
CKOI OITMOKM ¥ HE3aMEHNUMO B JUATrHOCTUKE TTOBPEXKIIE-
HUI1 KpecTua [24].

s mareHToB ¢ MOBPEXICHUSIMU Ta3a, ITOCTPaIaB-
M B A TTI, mynsrucnupansHast KT mojkHa ObITh METO-
JIOM TUAaTHOCTUKU 1-TO 3Talla, MOCKOJBKY 00JIagacT Hau-
OoubIIeit THGOPMATUBHOCTBIO ¥ TOUHOCTBIO [25]. JlaHHOe
HCCIIeT0BAaHME TTO3BOJISIET ONPEISTUTD THUII ITIepeioMa Ta-
30BOTO KOJIBIIA M KPECTIIA, XapaKTep CMEIIeHNS OTJIOMKOB,
CTEHOK BEPTIYXHBIX BITAINH, BEIIBUTH BHYTPUTA30BHIC
TeMaTOMBI M TIOBPEXKISCHMST OPTaHOB MaJIOTO Ta3a.

AHTHOTrpaduio Ta3a BHIIOIHSIOT MOCTPAIABIINM C He-
CTaOWIIBHBIMU TIEPEIOMaMM KPECTIIa, Y KOTOPBIX IIPH ITPO-
BelleHNY MHTCHCUBHOM MH(MY3UMOHHOW TepaIlii 1 BHEIII-
Helt (pukcamum Tas3a anmapaTaMHd HapyKHOM (hMKCallmn
(AH®) He HOpMaATHU3YIOTCSI TeMOTWHAMUYECKHUE pac-
CTpoOIicTBa, a TAaKKe IPY MOT03PESHNH Ha TPAaBMY MarucT-

PaJTbHBIX COCYIOB Ta30BOT0 KOJIbIIA. JITaHHOE MCCIIeIOBaHMe
TIPY BBISIBJICHUM apTepUATbHOTO KPOBOTEUCHMS TTO3BOJISI-
€T OMHOMOMEHTHO BBITIOJIHUTH SHIOBACKYJISIPHYIO 9M00-
JIN3ALIMIO TTOBPEXIEHHOTO cocya [26].

KOHCEPBATHBHBIE METO/1bI JIEHEHMA

TP HECTABMJIbHBIX ITEPEJIOMAX KPECTLIA

CyIecTBYIOT TpaBMbI Ta30BOTO KOJbIA U KPecCTIia,
KOTOpBIe M3HAYAJIBHO TTOIJIeXXAaT KOHCEPBATUBHOMY JieUe-
Huto [27]. Takum mmaneHTaM IpU HeCTaOMIILHBIX TTIOBpe-
xkaeansax ta3a (tumsl B u C o knaccndukarum AO/ASIF)
C HE3HAUYMTEILHBIM CMEIICHEM KOCTHBIX OTJIOMKOB B 00-
JIACTH TIepejioMa Ha3HAYAIOT CTPOTHIA IIOCTETbHBIN pesKUM
Ha CcpoK oT 5 go 8 Hen. g 06e3001MBaHUS TPOBOIST
BHYTpHUTa30BbIe Os10Kambl 1o [IIKomsHnKoBYy—CenmBaHO-
BY. Xopomuii 3¢ (eKT 0OKa3bIBacT HEIIOCPEICTBEHHOE BBE-
menne 150—200 mur aHanbreTHKa B 00JIACTh TIEPEIOMOB
2—3 pa3a B Hegemo. CHIKeHre 60JIEBOrO0 CUHAPOMA T10-
3BOJISICT YACTUIHO aKTUBU3UPOBATh MAIlMEeHTA C TIOCIICY -
IOIIMM 3aHSITUEM JieueOHOo pu3KyabTypoii. [IporHos ne-
YeHUS Y TAKUX OOJBHBIX OJIAarOTpUSITHBIN [28].

B 2011 . B. Bruce u coaBT. B CBoeM HMCCJIELOBAHUU
22 TaIlMeHTOB C HECTAOMIBHBIMU TIepeIoMaMM KpecTIia
OIIpeIeIMIN, 9YTO OJHOCTOPOHHME IepeIOMBI KpecTiia
C He3HAYUTETbHBIM CMEITICHNEM KOCTHBIX OTJIOMKOB MOXKHO
JICYNTH KOHCEPBAaTUBHO, TOTIA KaK ITPY OMIaTepaIbHBIX T1e-
pestoMax KpecTa IT0Ka3aHo XUpyprudecKoe jJeueHue [29].
D10 TIOATBepAUIIN B cBoeii padbote G.L. Sembler Soles u co-
aBT. (2012). OHM KOHCepBaTUBHO BhUICUIIHN 117 marmeHTOB
C OIMHOCTOPOHHHUMM TIepPeJIOMaMM KPeCcTIia CO CMEIICHIEM
oTioMKoB MeHee 10 MM. B oTmaneHHOM meprone y TaKux
TTOCTPAIaBIINX XOPOIINe KIIMHNIecKre ncxomsr [30].

Cpenm HeIOCTAaTKOB KOHCEPBATHMBHOTO JICUCHUS
IIpY TIepeIoMaxX Ta30BOTO KOJIbIIA U KPeCTHa BBIICISIOT
OTCYTCTBHE XECTKOI CTaOMIIbHOM (pHKCAITNU TIEPEIIOMOB,
HEBO3MOXXHOCTD BBHITTOJTHEHUSI TOCTATOYHON PEITO3ULINU
OTJIOMKOB M HEOOXOIVWMOCTh IIMTEIIFHOTO ITOCTEIIHHOTO
peXXmuMa, KOTOPBIi CIIYKUT OTHOW M3 IMMPUYNH Pa3BUTHS
TUITOCTAaTUICCKUX OCIOXKHEHUH (TUTIIOCTaTIeCcKasl ITHEB-
MOHMSI, TPOMOO3BI BEH HIDKHUX KOHEUHOCTEH, TIPOJICKHM,
runoTpodus KoHeUYHocTel u T.1.). Bece 3t pakTopsl
y 20—38,5 % GOJbHBIX C HECTAOUIBHBIMU IIEPEeIOMaMU
Ta30BOT0 ITOIYKOJIbIIA K KPECTHA IIPUBOIST K HEOIaroIpu-
SITHBIM HcxomaM JiedeHns. HeaddextnBHOCT KOHCEpBa-
THUBHOTO JICUCHMS, a TaKKe 3HAYUTEILHOE CMEIICHUE
KOCTHBIX OTJIOMKOB M HECTaOMJIBHOCTH Ta30BOTO KOJIbIIA
CJTy>KaT TMoKa3aHWeM K OoTiepaTUBHOMY JiedeHuIo [31].

HAPYXHASA CTABMJIM3ALIVSA ATITTAPATOM

BHENIHEY ®UKCAILINU ITPU ITEPEJIOMAX

KPECTLIA

Oc00EHHOCTh XMPYPTrU4eCKOi TAKTUKHY IPU OKA3aHUN
ITOMOLLY ITOCTPAJABLIMM C ITOBPEXIEHUSIMU Ta3a B OCTPOM
[epUO/IEe TPAaBMbl — 3TO BBICOKAS XUPYPrU4YecKash aKTUB-
HOCTb C IIPEUMYILIECTBEHHbIM PUMEHEHNEM MAJIOMHBA-
3UBHBIX METONOB JieueHus [32].



HecMoTpst Ha mpokoe pacIpocTpaHEHHUE B TIOCIIC -
Hee BpeMsI METOIOB BHYTPEHHETO OCTCOCUHTE3a, BHEIITHSIS
¢uKcalms Ta30BOro KOJblla HE YTpaTHUiIa CBOSH aKTyajlb-
HOCTHU: MaJiasg TpaBMaTHYHOCTb, BO3MOXHOCTh MCITOJIh30-
BaHUS IPU OTKPHITHIX TTepesioMax, OBICTPOTA M HAIEXKHOCTD
JIeJIal0T €€ He3aMEHUMOM 1Sl MallMeHTOB ¢ MOJUTpaB-
Moit [33, 34].

JaHHbII MeTon DUKCaIlM TaKKe IMPeIoTBpalIaeT Ha-
CTYIICHME IITOKA, TaK KaK CIIOCOOCTBYET OCTAHOBKE BHYT-
PUTA30BbIX U 3a0PIOIIMHHBIX KPOBOTCUCHUI W CHIKAET
BBIPAXKEHHOCTDH 00JICBOIO CHMHApPOMA B 00JIACTHU TIepesIo-
MoB [20]. A.B. bormapenko u coasr. (2018) Ha ocHOBaHUU
pe3yJIbTaToB JiedeHUs 165 malMeHToB ¢ HeCTaOUIbHBIMU
MTOBPEXICHUSIMU Ta30BOTO KOJIBIIA TIPH TTOJIUTPABME Me-
TOIOM BHeEITHero octeocnHTe3a AH® BBIIBIIM, YTO OTIA-
JIEHHbIE Pe3yJIbTaThl JIEYEHUsI B CPOKH OT 3 10 6 JIeT Iociie
TpaBMBbI, OLIECHEHHBIE 110 11Kane Majid, ObUIM OTIMYHBIMU
y 20 (23,8 %) 6onbHEIX, XopoimmmMu — Y 29 (34,5 %), ynos-
nerBoputebHbIMU — Y 28 (33,3 %), mwioxumu —y 7 (8,4 %),
T. €. IPeodIamaan TMOJ0XUTEIbHBIC Pe3yIbTaThl, YTO I0-
Ka3bpiBaeT 3¢ (HEeKTUBHOCTh JAHHOW METOAWKHU, OIHAKO
3HAYUTEJBHOE YMCJIO YIOBICTBOPUTEIBHBIX pPe3yIbTaTOB
JICYCHUSI CACPKUBAET O0JIee ITMPOKOe IPUMEHEHNE METO-
WKW, B YaCTHOCTH, B Ka4eCTBE U30JIMPOBAHHOTO METOoAa
dukcauun.

Haubobliee 4ucio ocioXXHEHUM, 60J1ee JJIUTENbHbIE
CpOKM (DUKCALNU, TIPOAOJIKUTEILHOCTh CTAIIHOHAPHOTO
JICYCHUS U XyIIIINe OTHAICHHBIC pe3yJIBTaThl HAOMIOIAINCh
y TTALIMEHTOB C HECTAOMIIBHBIMU OMJIaTepaTbHBIMU ITOBpE-
XKISHUSIMHU Ta30BOTO KOJIBIIA C IPEUMYIIIECTBEHHOM TpaB-
MOI1 cBSI3049HOTO armapara [35]. ®ukcauns HecTabMITbHBIX
IIepeIoMOB Ta30BOro ToTyKoibila AH® Kak equHBII Me-
TOH JIeYCHMS TIpPU3HACTCS He BCEMU aBTOpaMM, €ro pac-
CMaTpUBAIOT KaK JOMOJTHUTEIBHBIN CIIOCO0 (puKcamu
nepesoMoB [36].

Cpenu HemOCTaTKOB BHEITHEH (DMKCAITUY B OCHOBHOM
mpeodagaT MHOEKIIMOHHBIE OCIOXHEHUS B 00J1acTH
CTOSTHUSI YPECKOXHBIX METAIIO(DUKCATOPOB, CIIOKHOCTD
MIPaBUJIbHOM YCTAaHOBKM CTEepPXKHEH, TPOMO3IKOCTh KOH-
CTpYKIIMi, HeoOXomuMocTh HaxonuThes B AH® no moi-
HOM KOHCOJIMIALINY IIePEIOMOB, PACITOJIOKEHIE BHEIITHE -
ro ¢ukcaTropa Ha HEKOTOPOM PACCTOSTHMU OT KOCTHU
(Bo m3bexaHWE TpaBMUPOBAHMSA MSITKHX TKaHE),
YTO CHIKAET XECTKOCTb KOHCTPYKITUH.

CiemoBaTeIbHO, 3HAYUTEIHFHOE YMCIO OCIOXHEHUI
Y HA3KOE Ka4eCTBO XWU3HU CAEPXKUBAIOT O0Jiee IUPOKOE
HCTIOJIb30BaHNE METOMOB BHEITHEH (PUKCALINMK B XUPYPTUN
Ta30BoOTO Koublia [37].

KPECTLIOBO-TTIOAB3AOIIHAS

OUKCALINA

Merton upeckoxHoit KII-¢pukcamyum KaHIOJIMPOBaH-
HBIMHA BUHTaAMM OOIICIIPM3HAH B XUPYPIUU TIEPEIOMOB
3aTHETO Ta30BOTO MoyKoJbna [38]. JlaHHas TeXHUKa XM~
PYPTAYECKOTO JICYSHUSI COBEPIIICHCTBYETCSI M OCTAETCSI
aKTyaJbHOI 1o ceii meHb [39].
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M.L. Routt Jr u coaBr. B 1995 1. BriepBbI€ BBITIOTHUIN
MaJIOMHBA3MBHYIO YPECKOXKHYIO CTAOWIIN3AIIAIO TIPU BBI-
Buxe KII-couneHeHnsT 110a KOHTPOJIEM PEHTIC€HOCKOITIH.
[MokazaHo, 94TO 3TOT MeTO (PUKCAIIUM TIPOCT, HANEeKECH
1 MOXET CYIIECTBEHHO CHU3UTh KOJMYECTBO OCIIOXHE-
HUi, HAOJI0IAeMBIX ITPU BEITIOJTHEHUH OTKPBITHIX XUPYP-
rmyeckux metonos [40].

M.B. KaxanoB u coasnT. (2019), u3y4mB pe3yasTaThl
nedyeHnst y 105 mocTpamaBIIMX ¢ HECTAOMJIBHBIMU I10-
BpexxneHussMu Ta3a (turn C mo AO/ASIF), BeisiBruM, 9T0
BBITIOJTHEHME 3aKPBITON PEMO3UIINN C TIOCTIeAYIONIei (K-
calMei KpecTiia ITO3BOJIMIIO ITOJIYINTh XOPOIIINE aHATOMO-
(byHKLIMOHABHBIE MCXObI JIedeHUs y 94,9 % maLueHToB
C TIONIUTpaBMoii [41].

A.P. Shetty u coant. (2017) o usydeHmnio yHKIIMO-
HaJIbHBIX UCXOMOB JieueHUsI y 15 O0JbHBIX C HECTAOUIbHbBI-
MM TIepEeJIOMaMM Ta30BOTO KOJIbIIa TTOKA3aJIH, YTO TIPU BbI-
TOJTHEHWY TIEPEIHEN U 3aJTHEV MUHUMAJIBHO NHBAa3UBHOU
(uKcamm B OCTPOM IEepUOAE TPABMBI OTHAJICHHBIC pe-
3yJIBTATHI JIeYEHUs B CPOKM 110 2,5 neT mo mKaie Majid
ObLIM OTIMYHBIMU Y 8 (53,3 %) malueHTOB, XOPOLUUMU —
y 7 (46,6 %) [42].

DTO HO0Ka3bIBAET, YTO B OCTPOM ITEPUOIE TPABMBI Me-
TOIWKA MOTPYKHOTO MaJIOMHBAa3MBHOTO OCTCOCHHTE3a TP
repesomax Taza (tunbl B u C mo AO/ASIF) mo3Bodsier
TTOJIYIUTh XOPOIIIME aHATOMO-(DYHKIINOHABHBIC NCXOIBI
B OTIAJICHHOM ITOCJICONIepalliOHHOM Ttepuoze [43].

CornacHO JaHHBIM JIMTEPaTYPHBIX UCTOYHUKOB, IIPH
BEpPTUKAIBHO HECTAOMILHBIX TIepeIoMaX Ta30BOTO KOJIbIIa
€O cMeIIeHreM KOCTHBIX 0TJIOMKOB (Tutr C o AO/ASIF)
HanOoJice IpUeMieMa TaKTHUKa 3aKPBITON Pero3ulInu
TepesioMa KpecTiia ¢ ITOMOIIBIO CIIEIINATbHBIX YKIIaI0K
Ha OIIepPalliOHHOM CTOJIE C TIOCICAYIONTAM BBITIOTHEHIEM
ypeckoxHoi KIT-¢pukcauun. Kak moka3bIBamoT uccie-
JOBAHWS, TIPY TAKUX TIEPEIOMAaX TA30BOTO KOJIbIIA U KPEeCT-
I1a 3TO HaAeXHBIN MeTon (pukcanuu. JlaHHAST MeToaMKa
SIBJIICTCSI MAJIOMHBA3WBHOM, YTO CHIKAET PUCK Pa3BUTHUS
TTOCJICOIIePALIMOHHBIX OCJIOXKHEHUI 1 TTO3BOJISIET BBITION-
HSTB JICUCHUE B OCTPOM IIEPUOIE TPaBMEI [44].

Hns cTabmim3anuy 3aTHeTo TOIYKOJIbIa U KpecTia,
momumo KII-BMHTOB, TaKKe MCITOJIB3YIOT KPECTIIOBEIE
CTsKKY vk apTpoge3 KIT-cowreneHus mmactuHamu [45].
IIpu nBycTtopoHHeM mnoBpexaeHuun KIl-coureHeHus
1 TIOCTTpaBMaTUIECKOM medopMaliiy Kpectia 6e3 BepTH-
KaJbHOTO CMEIIECHUSI pallMOHAIbHO IMPUMEHSTh KPeCT-
LIOBbIC BUHTHI-CTSLKKH. OITBIT JOKA3bIBACT HAIEXKHOCTD
IAHHOTO CIToco0a (hMKCAalMM IPU YCTaHOBKE HE MEHEe
2 cTskek [45].

OTKpHITBIE TOTPYKHBIE METOIBI (DMKCAITUK 3aTHETO
Ta30BOT'0 MOJIYKOJIbIIA ¥ KPECTIIAa B HACTOSIIIIEE BPeMST TTPH-
MEHSIOT TOJIBKO B CTydasX aHOMAaJIMM pa3BUTHUS S1-1o-
3BOHKA, 3aCTapesIbIX MepeIOMOB KPeCTIia 1 HEBO3MOXKHO-
CTH BBITIOTHEeHMS upecKoxkHOoi KIT-pukcarmm. cromb3yror
KaK MepeaHUA TOCTYM IO KPBLITY MOAB3IOIIHOW KOCTHU
C TIOCTICAYIOIIM OCTCOCUHTE30M ITACTHHAMM, TaK ¥ 3aTHIIA
JOCTYII C TIOCIIEAYIOIINM OCTEOCHHTE30M KOMITPECCUOHHOM
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wmrranroii mo M. Tile nim peKOHCTPYKTUBHBIMMU IIaCTUHA-
Mmu [46].

OcHOBHBIMU (DaKTOpaMHU, KOTOPHEIE HE ITO3BOJISIIOT
BBITIOJTHUTH cTabmm3anio KI1-BuHTaMu IIpy ToBpexe-
HUSX 3aIHETO OTIEeJIa Ta30BOTO IMOJYKOJIbIIA BRICTYIIAIOT:
[ITyOOKMeE TIPOJIESKHU B 00JIACTH XMPYPTUUECKOTO BMeIIIa-
teabeTBa, H- m U-00pa3Hble TTepeIoMbl KpecTra ¢ OCTa-
TOYHBIM MOCTTpaBMaTHUecKuM Kudoszom Gonee 10°, or-
CYTCTBME aHATOMHMYECKOTO CBOOOIHOTO ITPOCTPAHCTBA IIJIST
YCTaHOBKM BUHTA B TeJlax S1- 1 S2-1T03BOHKOB, TaK Ha3bI-
BaeMoii 0e30ITaCHOI 30HBI, MM «Kopuaopa». Hespomorn-
YeCKH OCJIOXKHEHHBIC TPABMBI TA30BOTO KOJIbIIA ¥ KPECTIIa
B BUIE HapyIIeHW (DYHKINI Ta30BBIX OPTaHOB TaKXKe
CJTykaT MPOTUBOMOKA3aHUEM IJISl IPUMEHEHUST JAHHOWU
MmeTonuku [47, 48].

TPUAHTYJIAPHBIM OCTEOCHUHTE3

TpuaHTyASIpHBII OCTEOCUHTE3 3aTHMX OTIEIOB Tas3a
3aKJIFOYAETCS] B BEPTUKAIBbHOM (DUKCAIINY TTOAB3IOITHOM
KOCTH K HIDKHE-TIOSICHUIHBIM ITO3BOHKAM C JTOTIOJTHU-
TeJIbHOM ycTaHOBKOM KII-BMHTOB, 4YTO IIPUBOIUT K CTa-
OMIBHOCTU B 00JIACTH MOBPEXIEHUI 3aAHUX OTAEIIOB Ta3a,
JIOTTYCKAIOIIIeH paHHIOK HAarPy3Ky Ha HIDKHIE KOHEIHOCTH
MpY BEPTUKAIN3ALMN OOJIBHBIX [49].

Metonnka MOSCHUYHO-TAa30BOM (PUKCAIINU TIPH TIe-
peioMax KpecTia BIlepBble onucaHa B 1994 r. JlanHas
TEXHMKA OCTEOCHHTE3a HE TapaHTHPOBajia YCTOMIMBOCTh
3aIHMX CTPYKTYP Ta3a K pOTAlIMOHHBIM Harpy3kam. [To3xe
MpeUIoKeHa METOIMKA TPUAHTYJISIPHOTO 3aIHETO OCTEO-
CHHTe3a, KOTOpasi coueTajia B ce0e BEPTHUKAIBHYIO TTOSIC-
HUYHO-TAa30BYI0 TPaHCHEAUKYISIPHYIO CTAaOMIMN3AIINIO
u riortepeunyto KI1-dukcaimio KaHOIMpoBaHHEIMA BUH-
Ttamu [50].

B xome 3KcIIieprMeHTaIbHBIX UCCIICIOBAHMI TOKAa3a-
HO, 9TO TPUAHTYJISIPHBIN 3aHIIT OCTCOCUHTE3 TIPU BEPTH-
KaJIbHO HeCTaOMIBHBIX ITepeIoMax KpecTiia 00ecIieInBaeT
OOMBIIIYIO CTAOMIIBHOCTD IT0 CPAaBHEHUIO C M30JIMPOBAHHOM
KII-¢pukcanyeit. YCTOMYMBOCTD K BEPTUKAJIBHBIM M PO-
TallMOHHBIM HArpy3KaMm JaHHON KOMOWHAIIMM METaJLIO-
KOHCTPYKINI JOKa3aHa OMBITHBIM ITYTEM C ITOMOIIBIO
CTEHIOBBIX OMOMEXaHMYECKUX nccieqoBanmuii. [TloaTomy
JMAHHBIN CIIOCO0 OCTEOCHHTE3a 3aJHMX OTAEJIOB Ta3a obec-
IMeYnBaeT HAaUOOJBIIYIO BEPTUKAIBHYIO M POTALIMOHHYIO
crabunbHOCTh [50]. W3 aTOTrO CniemyeT, 9YTO MOSICHUYHO-
ronB3norHyo dukcarmto (IT1-dukcarno) ciemyer BBITON-
HSTH JOMOHUTENBHO K dukcaumu KIT-BuHTamu B nepuon
TIOJTHOTO BOCCTAHOBJICHUSI OOIIIETO COCTOSTHUS OOJBEHOTO
Y1 HOpMaJIM3alMv TeMOIMHAMMWYECKUX HapyleHui [S1].

OTKPHITYIO METOMUKY MOSICHIYHO-TAa30BOM (prKcarmu
HCIIOIB3YIOT TP HEOOXOAMMOCTH BBITIOJTHEHUS OTKPBI-
TOU PETO3UIINH U TEKOMIIPECCUU HEBPAJTBHBIX CTPYKTYP
KpecTiia, a Takke B IO3THME IEPUOIBI TPAaBMBI ITOCTIEC
VIY4YIIEHUST OOIIETO COCTOSTHUS TTocTpamaBiiero [52].
B cBoem ucciemoBannu M.A. Ayoub (2012) BBIITOJHUI
OTKPHITYIO IEKOMITPECCHIO KpecTiioBoro KaHasa u [1I1-puk-
calMIo TPAHCIIEIUKYJISIPHON CHUCTEeMOU 28 IMmalmeHTaM

C BEpPTUKAJIBHO HECTAOMILHBIMU TIEpeIOMaMU KpecTIia
¥ CUHIPOMOM KOHCKOTO XBOCTA B BUIIe HApyIIeHUS (DYHK-
Ui Ta30BBIX OPTAHOB MO TUITY 3aAepXKu. B pesynbrare
geyeHus y 19 (67,9 %) malueHTOB OTMETWIM XOPOIIUE
KJIMHWYECKIE MCXOMIBI: CpeaHee 3HaYeHME OaIJIOB IT0 IIIKa-
J1e Gibbons y 60/1bHBIX B 9 (MEKTUBHO IPyIIIe CHU3WIOCH
¢ 3,1 £0,83 10 1,5 + 0,84 mocne neuenms [53].

OTHOCHUTEILHO HOBBIM HAIIpaBJICHUEM B XMPYPIUU
TIepeIOMOB 3aTHETO Ta30BOTO ITOJYKOJIbIIA CTaJIa TIEPKY-
TaHHAs TPaHCIIEOUKYJISIpHAs (pUKcaIlMs Ta3a, MO3BOJISI-
foIas n30exXaTb OOIIMPHBIX XUPYPTUISCKUX TOCTYIIOB.
YpecKoXXHYIO TpaHCTICTIUKY/ISIPHYIO (PUKCALINIO OTIIOMKOB
KOCTei1 Ta3a MPOBOAST B paHHEM IIepHOJIE TPABMBI 1 TTOCIIE
HETIPSIMOI 3aKPBITOM PETTO3UITNN KOCTHBIX OTIOMKOB Y ITO-
CTpagaBIINX C HEBPOJOTUMYECKUMU paccTpoiicTBamMu [54].

B perpocnekTHBHOM HMcCClIenOBaHNA 24 TAIeHTOB
C HEeCTaOMJIBHBIMU TIepeIOMaMM KPEeCTIIa, KOTOPBIM BBI-
MOJIHWIN MUHUMaJIbHO mHBa3uBHYI0 I1I1-dpukcamuro,
E. Jazini u coaBt. (2017) BBISIBUIIN, 9TO IO CPaBHEHUIO
¢ otkpbiToii I1TT-dukcanreit MaToMHBa3WBHAS YPECKOXK-
HasI TEXHUKA UMEeT PSII IIPENMYIIIECTB: 00ecIieYnBaeT Ha-
IEXXHYI0 (PUKCALIMIO TIEPESIOMOB, CHIDKAET OOIITYI0 KPOBO-
TMOTEPIO ¥ PUCKU MOCIEOTIEPALIMOHHBIX OCIOXHEHUH [S5].

Ha doHe akTHBHOTO paciipoCTpaHEHUS Y BHEIPECHUS
MWHHAMAaJIbHO-MHBA3WBHBIX TEXHUK CTAOMIN3AII IIpH Jie-
YEeHNH HECTAOMIBHBIX IIEPEIIOMOB TA30BOT'O KOJIBIIA OTME-
JaeTCcs 3HAYMTEBbHBIN POCT MPUMEHEHMST MAJIOMHBA3UB-
Hoii [TI-dukcanym naxke y HaIMeHTOB ¢ HEOCTOXKHEHHOM
TpaBMoii [55].

Cpenn HemocTaTkoB I1I1-dukcammy mpy BepTUKaIb-
HO HEeCTaOMJIBHBIX TTOBPEKACHUSIX 3aHETO TA30BOTO I10-
JIYKOJIbIIA BBIACIISIIOT TaKME OCIIOKHEHUS, KaK 3aMeICH-
Has KOHCOJMIANMS M 00pa3oBaHME JOXHOTO CycTaBa
B 00J1aCTH TTOBPEKICHUS, TICPEJIOM METAIZIOKOHCTPYKIIVH,
00JICBOI CHHIPOM B MPOSKIINN (PUKCUPYIOIIECH CUCTEMBI
¥ SITPOTEHHOE TTOBPEXKICHUE TTOSICHUIHBIX M KPECTIIOBBIX
KopekoB [53]. K HemocTaTkaM MaJTOMHBa3MBHOM METOIM -
ku [TI-dpukcammm TakKe cIeayeT OTHECTH HEBO3MOXHOCTh
YCTaHOBKM THUCTPAKTOpa Ha JIEMEHTHI CAMOM MeTaJlIo-
KOHCTPYKIIUH U TTOCJICAYIONIETO HU3BEACHUSI TIOBPEKICH-
HOI1 1ToJ10BMHEI Ta3a [53]. OmHaKo, KakK ITOKa3bIBaeT MpaK-
THKa, TTOTIepeYHBIMI KOHHEKTOPAMU TTOJIb3YIOTCS HE BCe
xupypru. Kpome Toro, ycraHOBJICHHBIE IIOAB3IOIITHO-KPECT-
LOBBIE KAHIOJIMPOBAHHBIC BUHTHI 00€CTICYMBAIOT YCTOM-
YUBOCTb K POTALIMOHHBIM Harpyskam [52, 56]. Hecmotps
Ha MHOTOYMCJICHHBIC XUPYPTTIECKIE METOIbI, OITCAHHBIC
OTE€YSCTBEHHBIMM ¥ MTHOCTPAHHBIMM aBTOPaMU 3a TTOCIIC-
aue 30 JeT, HeT eMMHOTO MHEHMS 10 TIOBOIY OKOHYATE b~
HOH TaKTMKHN XUPYPTHUIECKOTO JICUCHMSI HECTAOMIBHBIX
TIepeJIOMOB Ta30BOTO KOJIblIa M KpecTra [53].

OCJIOKHEHMA

Hespomnornaeckuii neuIInT mpu 0CI0XKHEHHOM TpaB-
Me KpecTIia — OCHOBHOM (haKTOp, OIIpeIeISTIONINI Ka4ecT-
BO XM3HU marueHTa. [1pn HecTaOMITBHBIX ITOBPEKICHUSIX
3aJHETO Ta30BOT0 MOJIYKOJIbLIA YUCIIO HEBPOJIOTUYECKUX



ocJIOXXKHEeHUI ropa3no Beile [48]. K mpumepy, TpaBMaTH-
yecKash KOMIIpeCCUsI HeBPaJbHBIX CTPYKTYp ¢ S2 mo S5
MIPOSIBJISIETCS] B BUIE HapymeHUsT GYHKIIWIN KUIIIEYHUKA,
MOYEBOTO ITy3bIpsi U ceKCyanbHOM auchyHKLmu [57]. Xupyp-
TUYeCKre OIMMOKM W SITPOTCHUS, BBI3BAaHHBIC ILIOXOM
OCHAIIICHHOCTBIO OTIePAIIIOHHOM, a TAKKe M30BITOYHOM Mac-
COI1 TeJIa aIMeHTa, TOTIOTHSIIOT YHCIIO OCIOXKHEHHU, KOTO-
pBIE pa3BUBAIOTCS B IOCIEOIIEPAlIMIOHHOM Tieprioze [49].

V.M. Huittinen (1972) mpoBen maTosoroaHaTOMUYe-
CKME MCCIIeNOBaHMS (B COYECTAHUM C THCTOJIOTHYECKUM
W PEHTT€HOBCKUM MeTonaMu) 42 TPYIIOB C HECTaOMIIBHBI-
MM TTOBPEXICHUSIMA Ta30BOT0 KoJjiblia Thma B 1 C u ompe-
IV XapaKTep MOBPEXICHYSI HEPBOB B 00JIACTH TTEPEIIO-
MOB KOcTeit TazoBoro Koibla [58]. [ToBpexxneHnst HepBOB
BbIsIBIIEHBI Y 48 % GobHbIX. [1pu JaTepajibHbIX KOMIIPEC-
CHOHHBIX TIepeIoMax ObLUTH CIABJICHBI KPECTIIOBBIC HEPBHI,
TOIIa KakK IPpHU BEPTUKAIBLHO HECTAOMIBHBIX ITOBPEXIe-
HUSIX BO3HUKAIW TPAKLIMU WJIU Pa3pbiBbl BEHTPAIbHBIX
KopemKoB. B 12 ciryyasx BBIBICHBI TPaBMBI IOSICHUIHO-
KPECTIIOBOTO HEPBHOTO CTBOJA, B 11 — BEPXHETO SITOOMYHOTO
HepBa, B 6 — KOPEIIKOB KOHCKOTO XBOCTA, B 5 — BEHTpaJlb-
HBIX BeTBeil S1—S3-KopemkoB, B 5 — 3anupaTesbHOTO
HepBa, B 3 — BeHTpaibHO# BeTBM L5-Kopeika. YctaHOB-
JIeHO 21 TpaKIIMOHHOE MOBpEXIeHNE, OOJbIIeil YacThIO
MMOSICHUIHO-KPECTIIOBOTO CTBOJIA (YAacTO IIPHU BBIBUXAX
ITOJIOBUHEI Ta3a CO 3HAUYMTEIHLHONM HAPYXKHOMW poTalneid
¥ 3aTHEBEPXHUM CMEIICHUEM) U BEPXHETO SITONMIHOTO
HepBa. DTO 0OBICHSUIOCH TEM, UYTO MOSICHUYHO-KPECTIIO-
BRI CTBOJ pacmoioxeH Bo3ine KII-cycTaBa, a BepxHUA
SITOMWYHBIN HEPB OTHOCUTEIFHO KOPOTKUIA M TIPOYHO TIPH-
KPEIUIIeTCs K SITOMMYHBIM MBIIIIIAM, a TaAKKe JIETKO T10-
BpeXIaeTCsT OCKOJIKaMM ITpu Tiepestiomax Bo3ie KIT-cycra-
Ba. [ToBpexxmeHMe 3anmpaTeIbHOTO HepBa B HAOIOICHHSIX
V.M. Huittinen orMey4ajsoch HEUYacTO, HO BCTpPedasoCh
IIpY pa3phIBe 3aTHETO MOJTYKOJIbIIa Ha YPOBHE 3alipaTeiib-
HOTO OTBEPCTHUSI Ta30BOM KocTh. B 15 ciygasix ycraHOBIIEH
pa3pbIB HEPBOB, Yallle KOPEIITKOB KOHCKOTO XBOCTa, ITPH-
YeM IUCTaJIbHEE KPECTIIOBOTO OTBEPCTHSI, UYTO HE ITO3BO-
JISIIO BU3YaJIM3WPOBaTh HapyIIeHUE 1IEJIOCTHOCTA HepBa
BO BpeMs JaMUHAKTOMUM. KOMITpecCMOHHBIE ITOBPEXIIE-
HUST HEPBOB IIPOMCXONIN pexke. B 4 ciryuasx oOHapykeHa
KOMIIpeCCHsI BEHTPAJIbHBIX BETBEll MTOSCHUYHBIX HEPBOB
OTJI0MKaMu Kpectia [58].

Cpenn HaydHBIX PaOOT, KOTOPBIEC TTOCBSIIEHBI ITOJI0-
BOI IMCOYHKIINM TTOCTIe TIepejioMa Ta3a, OOJIBITMHCTBO
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paccMaTpUBacT IIPOOJIEMBI, XapaKTePHBIE IS TTALIMEHTOB
MY>KCKOTO TI0J1a, CTPANAIOIINX, B YACTHOCTH, IMITOTCHIIM -
eil. XoTs moyoBast TUCHYHKIIMS TOCTIE TTOBPEXICHUS
KPECTIIAa TAKKEe BBISIBIISICTCS 1 Y SKEHIIIMH BO MHOXKECTBE
HCCIIEIOBaHNI, HO OHU HE PacIoaraloT J0CTaTOUHBIMU
JaHHBIMH JJIs1 OLIEHKU TTpo0oieMbl [59].

J.L. Wright u coabr. (2006) nHpopMUpoBaIu, 4TO MO-
cJie mepeioMoB Ta3a 49 % >KeHIIUH AeTOPOIHOIO BO3pacTa
COOOLIMIM O IOJIOBBIX M MOYEIOJIOBBIX Xanobax, 38 %
OTMETUJIN 00JIb BO BpeMs ITOJI0BOro akta. Kpome toro,
45 % nauMeHTOK OTBETWIM YTBEPAUTEIBHO Ha BOIPOC O
CHIDXCHUM JIMOUIO U MEHBIIEM KOJUYECTBE OPra3MoOB.
W3 26 XeHIIMH, KOTOPbIE pOXalu AeTeli IocIe rmepeaoMa
Taza ¢ MOCACaYIOMEeH XUPYPrnIecKou (prKcarmeii, TOJIbKO
y 10 (38 %) ponbl IPOXOAWIN €CTECTBEHHBIM IyTeM [60].

Tlepenomsl Kpectua B 30He roBpexaeHus I11 mo E De-
NiS MOTYT BBI3BaTh MOJIHYIO ITOTEPIO (DYHKIIMHM KAIIICIHUKA
¥ MOYEBOTO ITy3BIPsI, a TAKXKE CEKCYAIbHYIO TUC(HYHKITUIO.
[l1aBHOE, YTO TTOYTH BCE TIEPEIOMBI MeIUaIbHEEe KPECTIIO-
BBIX OTBEPCTHI ¢ KIIMHUKOM HEBPOJIOTMUECKOTO AePUIIM-
Ta Yallle BCETO COYETAIOTCS C MOIEPEYHBIM ITePEIOMOM
kpectiia. CaruTTaJbHBIC TIEPEIIOMBI 0€3 TOTICPEYHOI JIH-
HUU TIepeioMa PEIKO BEI3BIBAIOT HEBPOIOTHMUECKUI medu-
uT [61].

BbIBO/IbI

CoBpeMeHHBIC B3IJISIOBI Ha JICYCHHME ITOCTPAIaBIINX
C BEPTUKAJIbHO HECTAOMIbHBIMU ITOBPEXICHUSIMU Ta30-
BOI'O KOJIbla TPEOYIOT MPUMEHEHUSI O00CHOBAHHbBIX CITO-
CO0OB ITOrPYKHOTO OCTEOCHMHTE3A C BOBMOXHOCTbBIO YCTpa-
HEHUsI KOMIIPECCUU ITOBPEXIEHHBIX HEBPAJIbHBIX CTPYKTYP.
B ciyyasix BeIpaxkeHHOIO HEBPOJIOTMYECKOro aeduiuTa
ONTUMAJIbLHOM TAKTUKOM JIeYeHHUsI CIIyKaT MePKyTaHHAasI
TPaHCIEAUKYJISIpHAas WIM TPUAHTYJIspHas (UKCALUs
C BO3MOXHOCTbIO OJHOBPEMEHHOTO JOCTYIA ISl JEKOM-
MPECCUBHOM JTaAMUHOIKTOMMU KPECTLIA WK JIOKAJIbHOM!
dopaMUHOTOMHUM.

OnHaKoO IMO-MIpeKHEMY CYILLIECTBYET Macca BOIIPOCOB,
KacallMXcs MeToaa, 00beMa U TAKTUKK XUPYPIUIeCKOTo
1 KOHCEPBATUBHOTIO JIEYEHUSI, TaK KaK MAlMEHTOB C MHO-
JKECTBEHHOM M COYETaHHOI TpaBMOM He BCeria yaaeTcs
IIPOOIIepUPOBATh B pAHHUI MEPUOI TPABMbI M3-3a TSKE-
CTU COCTOSTHUS. BesiencTBue 3Toro BoImpoc o BEIOOpe X1-
PYPru4yecKoro Miu KOHCEpPBATUBHOIO METOIO0B JIeYeHUsI
OCTaeTCsI OTKPBITHIM.
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Background. Primary tumors of central nervous system account for about 2 % of all human tumors. Generally, the tumor re-
moval is a necessary treatment step. The main goal of the intracerebral tumors surgical treatment is the formation removal
in the most radical physiologically possible way, because this directly affects the patients’ life length and its quality.

Aim. To assess the results of surgical treatment of motor zone tumors and identify predictors of development of irre-

versible motor disorders.

Materials and methods. A retrospective analysis of results of surgical treatment from 105 patients with tumors that

affect corticospinal tract and primary motor cortex of the brain or localized in close proximity to those areas (up to 10 mm).

All patients were treated in the neurosurgical department of Pirogov National Medical and Surgical Center, Ministry of Health

of Russia (Moscow) in the period from 2014 to 2020. There were 48 (46 %) men, 57 (54 %) women aged from 22 to 79 (mean

age — 47.6 + 14.5) years. Tumors volume before surgery ranged from 5.16 to 283.3 (mean volume — 80.9 + 55.1) cm®.

The tumors’ size and their relationship with the surrounding structures were assessed by pre-surgery magnetic resonance

imaging and magnetic resonance tractography. For the intraoperative assessment of motor zone state dynamics, the tran-

scranial electrical stimulation (n = 105, 100 %) and direct transcortical stimulation (with the eight-contact electrode
stripe) (n = 68, 64.8 %) of the primary motor cortex were used. to assess the proximity of the motor zones, a straight
cortical and subcortical bi- or monopolar electrical stimulation was used (n =105, 100 %).

Results. Sixty-seven tumors (63.8 %) were removed completely, close to total removal was in 22 (20.9 %) tumors,

11 (10.5 %) tumors removal was subtotal and 5 (4.8 %) tumors were removed partially. Tumor volume after surgery

ranged from 0 to 84.4 (mean volume — 3.54 + 5.01) cm?®, Development of novel motor deficiency orincrease in pre-sur-

gery motor deficiency was observed in 46 (43.8 %) patients 24 hours after surgery and in 32 (30.5 %) of them 7 days
after the treatment. However, during course of conservative therapy, the majority of patients showed regress of motor
deficit and it remained only in 12 (11.4 %) patients on examination that was performed 6 months after surgery.

Assessment of factors affecting development of persistent motor deficiency revealed its statistically significant asso-

ciation with intraoperative response decrease according to transcranial stimulation (p < 0.001) and transcortical

stimulation (p < 0.001) data. There were no significant changes in the functional status of patients during postopera-
tive period depending on strength of the direct stimulation when the resection was stopped (p = 0.9) or depending on

radicality of tumor removal (p = 0.393).

Conclusion:

1. Removal of tumors of motor cortex and corticospinal tract using the multimodal neurophysiological mapping allows
to achieve maximal resection of the tumor tissue with good functional outcomes. All of the above leads to significant
improvement of patients’ life quality and allows further chemoradiotherapy.

2. Combined use of 4 methods of the neurophysiological mapping (transcranial, transcortical, direct cortical ang sub-
cortical stimulation) helps to minimize the disadvantages of each of the methods and achieve radicality of the motor
zone tumor removal with maintaining their functional status.

3. Motor deficiency in patients increases after removal of motor zone tumors and then gradually restores to the original
level or is improved 6 months after surgery.

4. A predictor of development of persistent motor deficiency is decrease in amplitude of motor evoked potentials by 50 %
or more from baseline (according to transcranial and transcortical neurophysiological stimulation data).

5. When the motor evoked potentials in response to 1 mA direct monopolar neurostimulation are preserved then resec-
tion of the tumor is not a predictor of irreversible motor disorders during postoperative period.

Keywords: brain tumors, gliomas, neurophysiological monitoring, motor zones tumors, corticospinal tract

For citation: Dimertsev A.V., Zuev A.A., Podgurskaya M.G. Surgical treatment of gliomas in motor zone under control
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INTRODUCTION

Primary tumors of central nervous system account for
about 2 % of all human tumors. According the Central
Brain Tumor Registry of the United States, CBTRUS, such
tumors are observed in 23.8 cases per 100 thousand popula-
tion in 2017 and an annual increase in diagnosed cases is
revealed [1]. The most common primary malignant tumor
of central nervous system is glioblastoma (14.5 % of all
tumors and 48.6 % of malignant ones).

Generally, the tumor removal is a necessary treatment
step [2, 3]. The main goal of the intracerebral tumors surgi-
cal treatment was stated several decades ago: the radical
formation removal in the physiologically possible way, be-
cause this directly affects the patients» life length and qual-
ity [4, 5]. But often the radicality of formation removal is
linearly linked to postoperative neurological status of the
patient which is especially important when motor zones are
affected since motor disorders can interfere with subsequent
chemoradiotherapy [6].

The objective of the study is to evaluate the results
of surgical treatment of gliomas in motor zones and iden-
tify predictors of development of irreversible motor disor-
ders.

MATERIALS AND METHODS

The results of surgical treatment of 105 patients with
gliomas in brain motor zone were analyzed retrospectively.
The motor zones included formations affecting the corti-
cospinal tract (CST) and precentral gyrus or located in close
proximity to them (up to 10 mm). All patients received the
therapy in the neurosurgical department of Pirogov Na-
tional Medical and Surgical Center, Ministry of Health
of Russia (Moscow) in the period from 2014 to 2020. There
were 48 (46 %) men, 57 (54 %) women aged from 22 to 79
(mean age 47.6 = 14.5) years, the frequency distribution
of patients by age is shown in Fig. 1.

The study included patients with glial tumors. Grade 2
gliomas accounted for 14 (13.3 %), grade 3 — 16 (15.2 %)
and grade 4 — 77 (73.3 %) cases. At the same time,
84 (80 %) patients received the surgery for the first time while
21 (20 %) patients — repeatedly due to relapse or continued
tumor growth. In 54 (51.4 %) patients, the tumor was lo-
cated in right hemisphere, in 45 (42.9 %) — in the left,
in 6 (5.7 %) — bi-hemispherically. Isolated tumors in the fron-
tal lobe were in 29 (27.6 %), in the parietal lobe —in 9 (8.6 %),
in the insular lobe — in 3 (2.9 %) patients. In the remaining
cases (64 patients, 60.9 %), localization was multilobar.

The tumor volume before surgery varied from 5.16
to 283.3 (mean volume — 80.9 = 55.1) cm’.

All patients underwent preoperative structural mag-
netic resonance imaging (MRI) with standard leads on the
Magnetom Skyra 3T MR tomograph (Siemens, Germany)
with a 20-channel head coil — 74 (70 %) patients and on
the Magnetom Aera 1.5T (Siemens, Germany) with a
20-channel head coil — 31 (30 %) patients. In the case
of the tumor location in the speech-dominant hemisphere,
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Fig. 1. Frequency distribution of patients by age

the functional MRI was performed with determination
of speech zones in 53 (50.4 %) patients. The fMRI of move-
ments was performed in 28 (26.7 %) patients, the study was
performed when the tumor was located near the primary
motor cortex. For all patients, white matter pathways were
constructed on the basis of a diffuse tensor imaging study
(DTI). During the DTI, the following parameters were used:
repetition time — 10300 ms, echo reading time — 101 ms,
b-factor — 1500, 65 slices 2 mm thick; 64 vectors in 2 scan-
ning directions (A—P and P—A). In all cases, the data ob-
tained was exported in the DICOM format to an external
medium, after which the data was saved to the StealthSta-
tion S7 navigation station (Medtronic, Ireland). At the next
stage, the DTI results were combined with structural MRI
using Stealth Viz software. A multi-plane reconstruction
was performed on the basis of the combined models ob-
tained and then a CST image was constructed, the relation-
ship of the tumor with the surrounding structures was eval-
uated and the volumetry was performed (Fig. 2).

The following neurophysiological mapping methods
were used for intraoperative assessment of dynamics of mo-
tor zones state.

Transcranial electrical stimulation: stimulating scalp
needle electrodes were installed in projection of primary
motor cortex at points C3—C4 (Fig. 3, 1, Fig. 4, a) according
to the international electrode placement system “10—20”,
the stimulus strength varied from 140 to 220 mA.

Direct cortical stimulation of primary motor cortex
of the brain: an 8-pin cortical electrode strip (Fig. 3, 2,
Fig. 4, b); batches of 5 stimuli (motor responses from control
muscles were recorded at stimulation strength of 25—30 mA).

Transcortical stimulation (TCoS): in 68 (64.8 %) pa-
tients were performed using a strip electrode.
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Fig. 2. Magnetic resonance imaging (MRI) of brain for patient with diffuse astrocytoma (WHO grade 3) in right frontal, temporal and insular lobes with
superimposed 3D models of corticospinal tract (CST) and tumor. Image in FLAIR mode: a — axial projection; b — sagittal projection; ¢ — coronary projection;
d — 3D combined model of the brain, tumor and CST in the StealthStation S7 navigation station. On the MRI series (FLAIR), a volumetric formation in the
right frontal, temporal and insular lobes is determined, spreading into the subcortical nuclei on the right; adjacent to CST and partially dislocating it medially
and posteriorly. The contours of the tumor (1) are marked in green, the CST (2) is marked in red

To assess proximity of the motor zones, the direct cor-
tical (Fig. 3, 3, Fig. 4, ¢) and subcortical bi- and monopolar
electrical stimulation (Fig. 3, 4, Fig. 4, d) were used in all
patients.

Direct cortical mapping was performed with bipolar
electrode, and subcortical mapping was performed with
monopolar electrode in the cathode polarity. to verify the
motor zones, the parameters offered by M. Taniguchi were
used: the frequency of 250—500 Hz in batches of 5 stimuli
with an interstimulus interval of 0.2 ms. Cortical stimula-
tion was performed at a pulse strength of 10 mA. Stimula-
tion of the white matter was started using the same param-
eters with stimulus strength of 20 mA, applying gradual
attenuation in the stimulation strength to minimum that
was still capable to produce motor evoked potentials
(MEP). For verification of speech zones, the parameters

offered by W. Penfield were used: frequency of 50 Hz with
a single stimulus lasting up to 3 s. Neurophysiological mon-
itoring was carried out using the NIM ECLIPSE device
(Medtronic, Ireland).

During the surgery with intraoperative awakening
of patients, the “anesthesia—awakening—sedation” tech-
nique was used. For induction of anesthesia microdoses
of muscle relaxants for intubation were used as well as
short — acting drugs (propofol, xenon, dexdor) in various
combinations including narcotic analgesics. After patient
positioning on the operating table and rigid fixation of its
head, analgesia of scalp and thorn points was performed
using local anesthetics. The patient was awakened after the
standard stages of surgical access and opening of the dura
mater. Transcranial stimulation (TCrS) was performed
only before the patient woke up. During the patient’s
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awakening with consciousness level sufficient for speech
testing, an electrode strip for TCoS was implanted. The first
stage of cortical mapping was verification of motor zones

by M. Taniguchi. After motor mapping was completed and
when patient reached sufficient level of consciousness, the
speech mapping of cortex was performed with a bipolar

using a bipolar electrode employing parameters proposed

electrode employing the stimulation parameters according
to W. Penfield. Mapping was carried out when the patient
continuously performed the tests that were selected depend-
ing on the mapping area. The testing was repeated when
speech disorders occurred during stimulation of certain cor-
tex area. In case of retention of testing errors, the specific
cortex area was marked and considered as a zone participat-
ing in production and perception of speech. After comple-
tion of mapping of cortical motor and speech zones, the
corticotomy was performed outside the identified func-
tional areas of cortex and tumor resection was started hav-
ing continuously communicating patient. The resection was
started from the speech zones to shorten the patient’s test-
ing time in order to reduce the associated risks. When re-
moving the tumor in the projection of speech pathways, the
direct subcortical stimulation was performed in parallel with
neurolinguistic testing of the patient. After the removal
of tumor of the speech zones, the patient was sedated and
resection was continued using the above described algo-
rithm for removal of tumors in motor zones.
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Fig. 3. Scheme of multilevel intraoperative neurophysiological monitoring.
Stimulation: 1 — transcranial; 2 — transcortical; 3 — direct cortical; 4 — direct
subcortical

Fig. 4. Intraoperative neurophysiological multimodal neuromonitoring. Intraoperative photographs: a — transcranial neurostimulation, positioning of the
electrode (E); b — transcortical neurostimulation, positioning of the §-pin stimulator strip (SS), ¢ — direct cortical mapping of motor zones, T — tumor, BS — bipo-
lar stimulator; d — direct subcortical mapping of motor zones, M'S — monopolar stimulator
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The radicality of tumor removal was assessed during the
first day after the surgery according to MRI data: in T2,
FLAIR modes for tumors that do not accumulate a contrast
agent, and in T1 with contrast — for accumulating ones. For
assessing the degree of radical removal, the following ar-
bitrary criteria were used: total — removal of 100 % of the
tumor, close to total — 95-99 %, subtotal — 85—94 %,
partial — less than 85 %.

The patients» condition was assessed according to neu-
rological examination data (sensory, motor, speech disor-
ders) and according to the Karnovsky Scale: before surgery,
24 hours and 6 months after surgery. The severity of paresis
was assessed by the use of the Medical Research Council
5-point Scale.

Statistical analysis of the data obtained was performed
with IBM PC class personal computer using the jamovi
v. 1.6 (Jamovi project, 2021) and Excel 2010 (Microsoft,
USA) software. For evaluation of normality distribution
of quantitative variables, the Shapiro — Wilk criterion was
applied, while for groups of more than 50 patients the Kol-
mogorov—Smirnov criterion was used. Differences between
2 independent groups were analyzed by the use of the
Mann—Whitney test and Student’s t-test. For comparison
of 3 or more groups, the Chi-square test was used with as-
sessment of its critical value. The results are presented as
mean value plus and minus standard deviation and a pro-
bability ratio with a 95 % confidence interval. The signifi-
cance level was 0.05 for each statistical analysis.

RESULTS

A total of 105 operations were performed in patients
with tumors affecting the CST, primary motor cortex and
precentral gyrus or located in their proximity.

Sixty-seven (63.8 %) tumors were removed totally,
22 (20.9 %) were — close to total, 11 (10.5 %) removal were
subtotal and 5 (4.8 %) tumors were partially removed (Fig. 5).
The volume of the tumor after surgery varied from 0 to 84.4
(mean volume 3.54 = 5.01) cm®.

Initially, 44 (41.9 %) of patients had motor disorders
(the mean score of muscle strength was 3.9). Twenty-four
hours after surgery the average score of muscle strength was
2.7. Seven days after surgery — it was 3.5. After a period
of conservative therapy, the deficit regressed in most pa-
tients; after 6 months it persisted only in 12 (11.4 %) pa-
tients (the mean score of muscle strength was 4.3).

Based on the literature data, a selection of signs that may
have an impact on outcomes of surgical treatment of patients
with motor zones tumors was made [7]. The signs are combined
into a table, then a statistical analysis is carried out (Table 1).

When assessing the factors influencing development
of persistent motor deficits, a statistically significant asso-
ciation was obtained with an intraoperative decrease in re-
sponse amplitude by 50 % or higher from baseline accord-
ing to TCrS (p < 0.001) as well as to TCoS (p < 0.001).

Speech disorders were detected before surgery
in 28 (26.7 %) patients, 24 hours after surgery — in 42 (40 %),
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Resection radicality:
partial (<85 %) subtotal (85-94 %)
M close to total (95-99 %) M total (100 %)

100 27
14.3 = 8.0

25.0

30 7.1

Occurrence of resection radicality, %

3
Malignancy degree

Fig. 5. The radicality of tumor removal depending on its malignancy degree
according to the classification of the World Health Organization

during examination 6 months after surgery —in 12 (11.4 %) pa-
tients. However, an increase in preoperative speech disorders
or novel disorder were not observed in any of the patients.

Sensitivity disorders were detected before surgery
in 22 (21 %) patients, 24 hours after surgery — in 26 (24.8 %),
after 6 months — in 17 (16.2 %). Thus, hypesthesia re-
gressed in 5 (22.7 %) patients as compared with preopera-
tive deficiency. In all cases of sensitivity deficiency, the tu-
mor also affected the postcentral gyrus.

Symptomatic epilepsy before surgery was detected
in 46 (43.8 %) patients, while during examination 6 months
later it persisted only in 2 (4.3 %) patients. The preoperative
condition of patients by the Karnovsky Scale varied from 50
to 100 points (mean value 78.9 + 13.5). On the 7th day after
surgery, the majority (82 of 105, 78.1 %) of patients had the
Karnovsky Scale score higher or equal to 70 points (mean
value 72.8 + 13.5). After 6 months, the mean value of the
patients» the Karnovsky Scale score was 82.2 + 13. Their
state dynamics estimated by the Karnovsky Scale depending
on the tumor malignancy degree is shown in Fig. 6.

In the present study, the results of treatment of 105 pa-
tients were analyzed; in 63 (60 %) of them the muscle re-
sponses were obtained in response to direct stimulation
of 4 mA or less stimulus intensity; in 44 (41.9 %) — to sti-
mulus strength of 2 mA or less (Table 2). There were no
statistically significant differences in the functional status
of patients during postoperative period (p = 0.9) as com-
pared with group of patients with muscle responses to the
stimulus strength of 5 mA or more. Analysis of effect
of minimal stimulus strength on presence of complications
revealed a negative correlation that, however, was not sta-
tistically significant (rho — 0.448; p = 0.144).

DISCUSSION
At present time, the dominant paradigm in brain tumor
surgery implies the identification of so-called functionally
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Table 1. Factors that may have an impact on development of persistent motor deficits after surgery

For all For patients with motor disorders 6 months

Factor patients after surgery P-value
Number of surgeries, abs. (%) 105 (100) 12 (11.4)
Mean age, years 47.6 45 0.501
Sex, abs. (%):
F 57 (54) 7 (12.3) 0.751
M 48 (46) 5(10.4)
Tumor hemispheric localization, abs. (%):
left 45 (42.9) 7 (15.6) 0415
right 54 (51.4) 4 (7.4) :
bi-hemispherically 6 (5.7) 1(16.7)
Tumor location, abs. (%):
with lesion of insular lobe 47 (44.8) 5(10.6) 0.874
without lesion of insular lobe 58 (55.2) 7 (12.1)
Type of surgery, abs. (%):
primary 84 (80) 9 (10.7) 0.645
repeated 21 (20) 3(14.3)
Tumor malignancy degree, abs. (%):
grade 2 14 (13.3) 1(7.2) 0.175
grade 3 16 (15.2) 4 (25) :
grade 4 75 (71.5) 7(9.3)
Intraoperative reduction of MEP by more than 50 %
from the baseline according to TCrS data, abs. (%): <0.001
is present 43 (41) 12 (27.9) :
is absent 62 (59) 0
Intraoperative reduction of MEP by more than 50 %
from the baseline according to TCoS data, abs. (%):
is present 35(33.3) 7 (20) <0.001
is absent 39 (37.2) 0
stimulation was not applied 31 (29.5) 5(16.1)
Intraoperative approach to CST based on the strength
of the direct stimulation stimulus, abs. (%): 0.900
<4 mA 63 (60) 7 (11.1) :
>5 mA 42 (40) 5(11.9)
Resection radicality, abs. (%):
100 % 67 (63.8) 9(13.4)
95-99 % 22 (20.9) 2(9.1) 0.393
85-94 % 11 (10.5) 0
<85 % 5(4.8) 1 (20)

Note. MEP — motor evoked potentials; TCrS — transcranial stimulation; TCoS — transcortical stimulation; CST — cortical-spinal tract.

significant zones and, accordingly, their preservation from
direct and indirect intraoperative injuries (as a result of ische-
mic disorders, cerebral edema, thermal trauma) [8]. Malignant
glial formations requiring adjuvant therapy are most frequent-
ly located in the area of motor zones [1—3]. The surgical defi-
cit of motor functions reflects the patient’ functional status
which may prevent this group of patients from being selected
for the necessary chemoradiotherapy [1—3].

There are various methods of preoperative neuroimag-
ing aimed to preserve the oncofunctional balance (increase
in tumor removal radicality while maintaining the patient’
functional status). These include MRI, fMRI, computed
tomography, MR-tractography, transcranial magnetic

stimulation, etc., as well as their various modifications. By
the use of those methods, it is possible to identify cortical
motor zones, CST, assess their link to the tumor, plan the
surgery and select methods of neurophysiological control.
However, intraoperative neurophysiological monitoring is
still accepted as “gold standard” for determination of func-
tional state of specific brain regions [9].

Combinations of the neurophysiological monitoring
methods are most frequently used during removal of motor
zones tumors [10]. The greatest efficacy was shown for use
of 4 techniques combination: TCrS, TCoS, direct cortical
and subcortical neurostimulation [10]. That is due to limi-
tations existing for each of the techniques when used
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Fig. 6. Dynamics of patients’ condition according to the Karnovsky Scale
depending on tumor malignancy degree in different periods: 1 — before
surgery; after surgery: 2 — after 24 hours; 3 — after 7 days; 4 — after 6 months

Table 2. Distribution of patients depending on minimum strength of direct
subcortical stimulation

e
1 19 (18.1) 0
2 27 (25.7) 4(14.8)
3 11 (10.45) 2(18.2)
4 8 (7.6) 3(37.5)
5 9 (8.6) 1(11.1)
6 5(4.8) 0
7 1(0.95) 1 (100)
8 5(4.8) 0
9 10 (9.5) 1(10)
10 8 (7.6) 0
12 1(0.95) 0
16 1(0.95) 0

separately. For example, brain displacement during the tu-
mor removal will lead to alteration in the MEP obtained
with TCrS; at the same time, the transcortical stimulator
located on the cerebral cortex will allow correct interpreta-
tion of the data obtained. The use of direct subcortical map-
ping will allow to understand only the proximity of the brain
pathways, but will not give an understanding of safety of the
overlying elements of CST.

The technique of TCrS and TCoS is standardized, but
there are currently no generally accepted recommendations
for direct stimulation. The question of choice of stimulation
parameters, as well as their numerous modifications re-
mains under discussion. Some authors recommend use
of high — frequency stimulation when mapping motor path-
ways in the cortical and subcortical levels, and low-frequen-

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 25 Volume 25

cy stimulation when mapping speech zones [9, 11]. Other
authors believe that in all cases it is worth to use the stimu-
lation parameters proposed by W. Penfield [6]. At the same
time, there are recommendations appealing to increased
risk of seizures in response to low-frequency stimulation
and advising in all cases the use the parameters proposed by
M. Taniguchi [12]. In addition, it is possible to switch be-
tween these parameters during cortical and subcortical
stimulation [13, 14].

In the present study, the parameters by M. Taniguchi
were used in all cases of stimulation of motor zones, and
the parameters by W. Penfield were used for stimulation
of speech zones. In cases where the tumor affected both
motor and speech centers, the verification of motor and
then speech zones was consistently carried out.

Another modifiable parameter is the use of a bi- or
monopolar stimulator. Recommendations for the use
of these distinct tools are comparable with choice of fre-
quency of stimulation parameters. Previously, it was pro-
posed to use a bipolar stimulator when approaching motor
zones [9]. These recommendations are based on the idea
that electrical stimulus has a conical orientation and, thus,
a bipolar stimulator provides greater predictability of signal
propagation. On the contrary, when applying monopolar
stimulator, the pulse propagates from the active tip of elec-
trode towards passive electrode located distantly. However,
the physical experiment did not support these ideas: when
using the bipolar stimulator, the impulse is formed initially
and mainly at the anode and then — at the cathode in
a much smaller volume. Thus, the original theory regarding
the benefits of use a bipolar stimulator has not been con-
firmed [15].

In the present study, cortical mapping in all cases was
carried out with the bipolar electrode and subcortical map-
ping with the monopolar one. If the unreliability of the
data obtained from monopolar stimulation was suspected,
then in several cases a bipolar stimulator was additionally
used, however, the data turned out to be comparable so this was
not taken into account during analysis of the results.

One more issue under discussion is the minimally safe
approach to CST which is comparable to the minimum
strength of white matter direct stimulation at which the
MEP from the control muscle groups is preserved. A num-
ber of authors suggest stopping the tumor resection when
response to stimulation with current strength of 2 mA is
observed [16, 17]. Other studies have shown dependence
of development of irreversible neurological deficit when
tumor resection is stopped at the time of appearance
of MEP at minimum stimulus strength of 3 mA [14].
According to recommendations of the International Asso-
ciation of Neurophysiological Monitoring, the minimum
safe stimulus strength is 5 mA [18]. In the study by
R. Schucht and coworkers it is recommended to stop resec-
tion at 7 mA [19, 20].

In the group of patients studied by us, the resection was
stopped when approaching CST at the stimulus strength was
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1 mA in 19 (18.1 %) patients and none of them developed
persistent neurological disorders.

CONCLUSIONS

Removal of motor cortex tumors of the brain and CST
using multimodal neurophysiological mapping, allows
for the maximum resection of tumor tissue with good
functional outcomes, which leads to significant impro-
vement in patients’ life quality and allows for further
chemoradiotherapy.

The use of 4 methods of neurophysiological mapping —
TCrS, TCoS, direct cortical and subcortical stimu-
lation — helps to neutralize the disadvantages when each

3.

of the methods is applied separately and makes it pos-
sible to achieve radical removal of motor zones tumors
while maintaining the patient’ functional status.
When removing the motor zones tumors, the motor
deficit in patients is increased and gradually recovers
to baseline or is improved 6 months after surgery.

4. A decrease in the amplitude of the MEP by 50 % or

5.

more from the baseline according to TCrS and TCoS is
a predictor of development of persistent motor deficit.
When the MEPs in response to 1 mA direct monopolar
neurostimulation are preserved then resection of the
tumor is not a predictor of irreversible motor disorders
during postoperative period.
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Background. Acromegaly is a rare disease associated with insulin-like growth factor 1 hyperproduction due to the
presence of pituitary adenoma in the patient. The first-line treatment of such patients is surgical removal of the for-
mation in order to normalize hormonal status. The main predictors of the ineffectiveness of surgical treatment and
relapse of the disease are large tumor size, tumor invasion into the cavernous sinus, and high preoperative levels
of growth hormone, as well as Ki-6 % expression. The search for additional risk factors for disease recurrence, which
according to various sources is approximately 30 % after primary surgical treatment, is an urgent task for researchers.
In our work, we studied the intraoperative characteristics of the tumor, size of pituitary adenomas according to preope-
rative magnetic resonance imaging of the brain, degree of invasion of the tumor into the cavernous sinus according
to the Knosp classification and compared them with disease outcomes after a year of follow-up after surgical treatment.
Aim. To identify new markers of aggressive progression of pituitary tumors.

Materials and methods. A retrospective analysis of medical documentation, protocols of operations of 90 patients aged
between 19 and 73 years with the diagnosis of growth hormone-secreting pituitary adenoma was performed. The dia-
gnosis was confirmed based on clinical picture, laboratory and instrumental examination methods. All patients under-
went endoscopic transsphenoidal removal of pituitary adenoma by one surgeon in one medical institution between 2017
and 2019.

Results. Intraoperative characteristics of the tumor, such as the color of the solid component, density, degree of vas-
cularization were compared with the results of laboratory and instrumental data, as well as the results of surgical
treatment after a year of follow-up.

Conclusion. Such intraoperative characteristics of growth hormone-secreting pituitary adenomas as the purplish-gray
color of the solid component, high vascularization, as well as dense-elastic consistency of the tumor, can be considered
high risk factors for continued tumor growth in the first 6 months after surgical treatment or relapse of the disease
during a year of follow-up.

Keywords: acromegaly, transsphenoidal surgery, recurrence of GH-secreting adenomas
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fectiveness of these methods varies, but it should be recog-
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Acromegaly is a rare disease with incidence of 2.8
to 13.7 cases per 100000 people and frequency of 0.2
to 1.1 cases per 100000 people. In most cases, it is associ-
ated with development of a pituitary adenoma secreting
growth hormone (GH) [1, 2]. Systemic complications
in cardiovascular, pulmonary, osteoarticular systems, dis-
ruption of carbohydrate and mineral metabolism as well as
high risk of neoplasms in the gastrointestinal tract lead
to decreased quality of life and cause high mortality among
these patients [3, 4]. Currently, acromegaly is treated with
the following methods: surgery and medications (somato-
statin analogues, growth hormone receptor antagonists,
dopamine agonists), while radiotherapy (external beam
gamma therapy, radiosurgery) is less common [5]. The ef-

nized that the majority of clinicians consider surgical treat-
ment using endoscopic and microsurgical techniques the
method of choice. Some data show that microsurgical and
endoscopic approaches in treatment of acromegaly have
similar effectiveness of 68 % [6]. The aim of surgical treat-
ment is normalization of GH and insulin-like growth factor 1
(IGF-1) levels through total tumor removal or, if radical
resection is impossible, through a decrease in its mass [7—10].
Patients who do not achieve hormonal remission after sur-
gical treatment are treated with additional methods of con-
servative therapy, radiotherapy [11, 5].

The main predictors of ineffectiveness of surgical treat-
ment and disease recurrence are large tumor size, its inva-
sion into the cavernous sinus, and high preoperative growth
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hormone levels, as well as Ki-67 expression measured du-
ring immunohistochemical examination of operative ma-
terial.

Identification of additional risk factors of disease recur-
rence which per various sources is observed in 30 % of cas-
es, is necessary for performance of the necessary diagnostic
tests (oral glucose tolerance test, dynamic IGF-1 assay) and
additional methods of conservative and radiosurgical treat-
ment after surgical removal of the tumor [12—15].

In this article, intraoperative characteristics of the tu-
mor, pituitary adenoma size per preoperative magnetic res-
onance imaging (MRI) of the brain, grade of cavernous
sinus invasion per the Knosp classification were studied,
and disease outcomes depending on these characteristics
were analyzed a year after surgical treatment.

The study objective is to investigate intraoperative cha-
racteristics of GH-secreting pituitary adenomas and assess
their effect on the outcomes of surgical treatment.

MATERIALS AND METHODS

A retrospective analysis of medical documentation, sur-
gery protocols of 90 patients between the ages of 19 and
73 years with the diagnosis of GH-secreting pituitary ade-
noma was performed. The diagnosis was confirmed based
on clinical picture, laboratory and instrumental examina-
tions. Median age was 53 years (Q,—Q,; 42—60 years). The
number of women was 67 (74.4 %), men — 23 (25.6 %). All
patients underwent endoscopic transsphenoidal resection
of pituitary adenoma by one surgeon in one medical facili-
ty between 2017 and 2019. Primary surgical treatment was
performed in 70 (77.8 %) patients. In 20 (22.2 %) patients,
surgical intervention was repeated due to disease recur-
rence: after a year of biochemical remission consistent in-
creased IGF-1 levels were observed. Pure somatotropi-
nomas were verified through histological examination
in 75 (83.3 %) patients, mixed adenomas — in 15 (16.7 %) pa-
tients. Various classifications of pituitary adenomas exist,
and usually microadenomas (under 10 mm) and macroade-
nomas (larger than 10 mm) are identified. At the N.N. Bur-
denko National Medical Research Center of Neurosurgery,
adenomas between 35 and 60 mm are considered large,
above 60 mm — giant [16].

In the studied sample, there were no patients with giant
tumors, therefore all patients were divided into three groups
according to the tumor size. In 57 (63.3 %) patients, neuro-
imaging showed pituitary macroadenoma (between 10 and
35 mm), microadenoma (under 10 mm) was observed in
17 (18.9 %) patients, large adenoma (above 35 mm) in
16 (17.8 %) patients. Treatment outcomes were evaluated
a year after surgery. Disease recurrence was diagnosed based
on neuroimaging, elevated IGF-1 levels compared to normal
range for sex and age a year after surgical treatment. Remission
was achieved in 58 (64.4 %) patients, in 32 (35.6 %) patients
disease recurrence was diagnosed. Residual tumor tissue after
surgical treatment was diagnosed based on brain MRI in the
projection of surgical intervention in the form of residual
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tumor fragment (under 1 cm) accumulating contrast agent.
In all patients with residual tumor tissue, signs of biochem-
ical remission (normal IGF-1 level) during 6—12 months
after surgical tumor resection were present.

Continued tumor growth was diagnosed per brain MRI
after surgical treatment and consistent increased IGF-1
level in the first 6 months after surgery. Residual tumor
was observed in 29 (32.2 %) patients, it was absent in
61 (67.8 %) patients; continued growth was diagnosed in
10 (12.5 %) patients, 70 (87.5 %) patients did not have
continued growth. In the majority of patients (n = 82, 94.1 %),
tumor advanced beyond the Turkish saddle. Suprasellar
growth was observed in 47 (49.4 %) patients, retrosellar
tumor advancement was observed in 8 (9 %) patients, in-
frasellar growth was observed in almost all of the cases —
in 83 (93.3 %) patients, antesellar tumor advancement was
observed in 61 (31.5 %) patients. Almost all patients under-
went radical tumor resection per intraoperative imaging
(n =172, 93.5 %), however, total removal was confirmed
only in 61 (67.8 %) patients after brain MRI. In a small
fraction of patients, tumor resection was subtotal which was
noted in the surgical intervention protocol (n = 5, 5.9 %),
however, neuroimaging confirmed subtotal removal in
29 (32.2 %) patients.

Analysis of cavernous sinus invasion per preoperative
contrast-enhanced MRI showed that tumor did not invade
the cavernous sinus (Knosp 0) in 14 (15.6 %) patients, in-
vasion into the cavernous sinus not crossing the medial
tangent of the supraclinoid internal carotid artery (ICA)
and intracavernous ICA (Knosp 1) was observed in the ma-
jority of patients (n = 35, 38.9 %); the tumor was localized
between the lateral tangent of the supraclinoid and intra-
cavernous ICA (Knosp 2) in 16 (17.8 %) patients, grade
Knosp 3 was observed in 24 (26.7 %) patients. Full encase-
ment of intracavernous ICA by the tumor (Knosp 4) was
observed in 1 (1.1 %) patient.

Biochemical status of the patient prior to surgery, on
day 1 after surgery and one year after surgery is presented
in the form of descriptive statistics as categorial and quan-
titative variables (Tables 1, 2). Surgical material was exami-
ned for presence or absence of Ki-67 expression. Immuno-
histochemical analysis was performed using the standard
streptavidin-biotin-peroxidase staining technique in paraf-
fin sections. Reaction was performed using OmniTags Uni-
versal Streptavidin/Biotin Immunoperoxidase Detection
System (Thermo Shandon). In immunohistochemical
staining monoclonal murine antibodies (DakoCytomation)
against Ki-67 (MIB-1) were used. Immunohistochemical
assay showed Ki-67 expression in 54 (60 %) patients, its
absence — in 36 (40 %) patients.

Analysis of surgical intervention protocols allowed
to identify 3 types of tumors with varying density which was
evaluated by the operating surgeon based on subjective in-
traoperative data during tumor resection. The first group
had soft-elastic texture (number of patients n = 6, 6.7 %),
the second group had dense-elastic texture (n = 60, 66.7 %),
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Table 1. Descriptive statistics of the patients’ biochemical status before and after surgical treatment

Indicator

Preoperative GH, ng/mL

Change in preoperative GH compared to
sex/age normal value, ng/mL

GH on day 1 after surgery, ng/mL

Change in GH on day 1 after surgery
compared to normal value, ng/mL

Preoperative IGF-1, ng/mL

Change in preoperative IGF-1 compared
to sex/age normal value, ng/mL

IGF-1 one year after surgery, ng/mL

Change in IGF-1 compared to sex/age
normal value one year after surgery, ng/mL

Note. Here and in Tales 2, 4, 5, 9: GH — growth hormone; IGF-1 — insulin-like growth factor 1.

Table 2. Descriptive statistics of categorical variables

Indicator

1

Sex

Preoperative GH level
GH level on day 1 after
surgery

Further changes in GH
level compared

to baseline on day 1 after
surgery

Adenomas

Adenoma size

Cavernous sinus invasion
grade

Tumor advancement

endosellar

retrosellar

Characteristic

2
Female
Male
Elevated
Normal
Elevated
Normal
Increase

Decrease

GH-adenomas
Mixed
Microadenoma
Macroadenoma
Large adenoma
Knosp 0
Knosp 1
Knosp 2
Knosp 3
Knosp 4

Present
Absent
Present

Absent

Median, Me

10

8.80

2.50

2.15

601

359

232

338

Number

of patients.

abs. (%)
3
67 (74.4)
23 (25.6)
49 (73.1)
18 (26.9)
15 (25.9)
43 (74.1)
3(9.4)

29 (90.6)

75 (83.3)
15 (16.7)
17 (18.9)
57 (63.3)
16 (17.8)
14 (15.6)
35 (38.9)
16 (17.8)
24 (26.7)
1(L.1)

82 (91.1)
8 (8.9)
81 (91)

8(9)

antesellar

suprasellar

infrasellar

parasellar

Surgery type

The degree of radicality
of tumor removal

(per medical
documentation)

IGF-1 level one year
after surgery

Condition one year
after surgery

Residual tumor tissue
(brain MRI after

surgery)

Continued tumor growth
in 6 months after surgery

%

Present
Absent
Present
Absent
Present
Absent
Present

Absent
Primary,
endoscopic
transsphenoidal
technique

Repeat
Total

Subtotal

Elevated
Normal
Remission
Recurrence
Present
Absent
Present

Absent

Interqn(n;l]r_tl(lirange, i pi?;z?sirabs. M:ﬁgzum Minimum value
5-26 67 2 170
3.53-27.76 49 0.01 164.7
1.57-5.01 58 0.03 31.3
0.89—11.12 15 0.04 26.3
450.25—823.75 68 186 1283
228—605 65 0 1096
178.75—-513.00 68 145 1043
212-456 29 115 856

Continuation of table 2
3

82 (92.1)
7(1.9)

42 (47.2)

47 (52.8)
6(6.7)

83(93.3)

28 (31.5)

61 (68.5)

70 (77.8)

20 (22.2)
72 (93.5)

5(6.5)

32 (35.6)
58 (64.4)
58 (64.4)
32 (35.6)
61 (67.8)
29 (32.2)
70 (87.5)
10 (12.5)



End of table 2
1 2 3
Dense elastic 60 (66.7)
Tumor texture Soft elastic 6 (6.7)
Gelatinous 24 (26.7)
Purplish-gray 27 (30.0)
Intraoperative color
of solid tumor Whitish-pink 20 (22.2)
component
Whitish-gray 43 (47.8)
. High 53 (58.9)
Intraoperative tumor
larizati
vascularization Low 37 (41.1)

Note. Here and in Table 10: MRI — magnetic resonance imaging.

the third group had gelatinous texture (n = 24, 26.7 %). We
have accumulated data on tumor color which was noted
in the medical documentation by the operating surgeon
based on subjective intraoperative visualization. The major-
ity of tumors had whitish-grey (n = 43, 47.8 %) and pur-
plish-grey (n = 27, 30 %) colors, whitish-pink tumors were
more rare (n =20, 22.2 %).

Tumor vascularization was evaluated and noted by the
operating surgeon in the surgical intervention protocol
based on subjective intraoperative data obtained during tu-
mor resection. Our group estimated tumor vascularization
degree as high (n = 53, 58.9 %) if it had abundant blood
supply, venous or arterial bleeding during tumor resection
requiring constant draining in the surgical field projection.
Low tumor vascularization (n = 37; 41.1 %) was noted
in the medical documentation as tumor tissue with low
blood supply and signs of capillary bleeding requiring epi-
sodic use of surgical aspirator every 5—10 s.

Statistical analysis was performed using StatTech v. 2.8.1
software (Stattech LLC, Russia). Quantitative characteris-
tics were evaluated for compliance with normal distribution
per the Shapiro—Wilk test (if the number of patients was
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below 50) or Kolmogorov—Smirnov test (if the number
of patients was above 50). Quantitative characteristics with
normal distribution were described using arithmetic means
(M) and standard deviations (SD), confidence interval
95 % range (95 % CI). In the absence of normal distribu-
tion, quantitative data were described using median (Me)
and lower and upper quartiles (Q,—Q,). Categorical data
was described using absolute values and percentages. Com-
parison of 2 groups per a quantitative characteristic with
normal distribution in case of equal variances was per-
formed using Student’s t-test. Comparison of 3 or more
groups per a quantitative characteristic with normal distri-
bution was performed using one factor analysis of variance,
post hoc comparisons were performed using Tukey’s test
(in case of equal variances). Comparison of 2 groups per
a quantitative characteristic with non-normal distribution
was performed using Mann—Whitney U-test; comparison
of 3 groups per a quantitative characteristic with non-nor-
mal distribution using Kruskal—Wallis test, post hoc com-
parisons using Dunn’s test with Holm—Bonferroni correc-
tion. Comparison of percentages in analysis of 4-way
contingency tables was performed using Pearson’s chi-squa-
red test (for expected values above 10), Fisher’s exact test
(for expected values under 10), and in analysis of multi-way
contingency tables using Pearson’s chi-squared test.

RESULTS

Analysis of tumor color and vascularization degree de-
pending on GH level on day 1 after surgical intervention was
performed (Table 3). Significant differences in the com-
pared groups were found (methods used: Kruskal—Wallis
test, Mann—Whitney U-test).

Comparative analysis of intraoperative tumor color de-
pending on the presence or absence of Ki-67 expression
(Table 4) showed statistically significant differences (Pear-
son’s chi-squared test).

Analysis of the patient group in which GH Ievels de-
creased compared to the preoperative value depending on
tumor color (Table 5) showed significant differences (Pear-
son’s chi-squared test).

Differences were found in comparative analysis of adeno-
ma sizes depending on tumor density and color (Table 6).

Table 3. Analysis of growth hormone (GH) levels on the first day after surgical treatment, depending on the color of the tumor and degree of its vascularization

GH level on day 1 after surgical treatment,

i Number ot
Inﬁ%g::glt_we Characteristic ng/mL of patients, sigﬁ?éf:;c;l »
Median, ng/mL Q,—Q,, ng/mL abs. (%)

Purplish- 11.71 5.46—18.74 11
Color of solid HIPISI-ETay
tumor ‘Whitish-pink 1.74 1.19-3.04 15
component =

Whitish-gray 2.07 1.57-2.79 32 <0.05
— High 291 1.83-5.93 33
vascularization Low 2.01 1.46-2.88 25
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Table 4. Analysis of tumor color depending on the presence or absence of Ki-67 expression

Intraoperative color of solid tumor
component

Number of patients, abs. (%)

Statistical significance p

without Ki-67 with Ki-67
expression expression
Purplish-gray 11 (21) 16 (44) <0105
Whitish-pink 12 (22) 8(23)
Whitish-gray 31(57) 12 (33)

Table 5. Tumor color depending on the dynamics of growth hormone (GH) on the first day after surgical treatment

Intraoperative color of solid tumor

Number of patients, abs. (%)

S roneL with increase in GH  with decrease in GH Statisticalsigniicancep
Purplish-gray 3 (10) 4 (14)
Whitish-pink 0(0) 8 (27) <0.05
Whitish-gray 0 (0) 17 (59)

Table 6. Color and density of the tumor depending on adenoma size

Number of patients, abs. (%)

. . . Statistical
Indicator Characteristic with microadenoma  with macroadenoma with large adenoma significance p
(<10 mm) (10—35 mm) (>35 mm)
Dense elastic 9 (53) 36 (63) 15 (94)
Tumor g
consistency Soft elastic 0 (0) 50) 1 (6)
Gelatinous 8 (47) 16 (28) 0 (0)
) <0.05

Intraoperative Purplish-gray 2(12) 14 (25) 11 (69)

color of solid . .

tumor Whitish-pink 5(29) 14 (24) 1 (6)

component Whitish-gray 10 (59) 29 (51) 4(25)
Table 7. Analysis of the degree of tumor vascularization depending on the cavernous sinus invasion grade

Distribution of patients according to the degree of tumor invasion
Intraoperative tumor into the cavernous sinus, abs. (%) Statistical
vascularization significance p
Knosp 0 Knosp 1 Knosp 2 Knosp 3 Knosp 4
High 7 (50) 15 (43) 13 (81) 17 (71) 1 (100)
<0.05

Low 7 (50) 20 (57) 3(19) 7 (29) 0 (0)

Significant differences in tumor density were observed
only in the patient groups with microadenomas (under
1 cm) and large adenomas (above 35 cm) (Pearson’s chi-
squared test).

Analysis of cavernous sinus invasion depending on vas-
cularization degree (Table 7, see Figure) showed significant
differences between the studied groups (Pearson»s chi-
squared test).

Comparison of intraoperative tumor characteristics de-
pending on first or repeat surgery (Table 8) showed si-
gnificant differences in the color of the solid component

and tumor vascularization degree (Pearson’s chi-squared
test).

Additionally, the odds ratio (OR) of low vascularization
in the primary surgery group were 20 times higher than
in the repeat surgery group, and the difference is statistical-
ly significant (95 % CI: 2.552—158.599).

Additionally, analysis of density, color and vasculari-
zation degree depending on IGF-1 level and presence of
disease recurrence one year after surgical treatment (Table 9)
showed statistically significant differences (Pearson’s chi-
squared test).
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Table 8. Analysis of intraoperative characteristics of the tumor depending on the primary/re-operated operation

Number of operated patients with tumor, abs. (%)

Characteristics of the tumor

Consistency:
Dense elastic
Soft elastic
Gelatinous

Intraoperative color of solid component:
Purplish-gray
Whitish-pink
Whitish-gray
Intraoperative vascularization
High
Low

Statistical

primary repeat significance p
41 (59) 19 (95)

6 (8) 0 (0)
23 (33) 1(5)

o2 19 (95) <0.05
20 (28) 0 (0)
42 (60) 1(5)
34 (49) 19 (95)
36 (51) 1(5)

Table 9. Analysis of intraoperative characteristics of the tumor depending on the level of IGF-1 and presence/absence of disease recurrence after one year

of follow-up

Number of operated patients, abs. (%)

IGF-1 level within the limits Disease remission =~ Statistical
Characteristics of the tumor of sexual and age norm 1 year 1 year after significance
after surgery surgery p
No Yes No Yes
Consistency:
Dense elastic 27 (84) 33 (57) 33(57) 27 (84)
Soft elastic 0 6 (10) 6 (10) 0
Gelatinous 5(16) 19 (33) 19 (33) 5(16)
Intraoperative color of solid component:
Purplish-gray 22 (69) 5(8) 5 (10) 22 (69) <0.05
Whitish-pink 4(12) 16 (28) 16 (27)  4(12)
Whitish-gray 6 (19) 37 (64) 37 (64) 6 (19)
Intraoperative vascularization
High or moderate 27 (85) 26 (45) 26 (45) 27 (85)
Low 5(15) 32(55)  32(55) 5(15)
Intraoperative vascularization Odds ratio of low vascularization in the normal IGF-1
high or moderate low . . .
100 - group were 6.646 times higher than in the elevated IGF-1
group, the differences are statistically significant (95 % CI:
490 2.245-19.679).
- 75500 : Differences in analysis of intraoperative tumor charac-
5 812 70.8 teristic depending on presence of continued tumor growth
g 50 : T~ in the first 6 months after surgical treatment and presence
g : of residual tumor one year after surgical treatment were
& found (Table 10).
25 =00 57.1
29.2 DISCUSSION
e In the study, such intraoperative data as tumor color,
" Knosp0O  Knosp1  Knosp2  Knosp3 Kno‘;p 4 vascularization level and density were cross-referenced with

Cavernous sinus invasion grade

Analysis of intraoperative tumor vascularization depending on its cavernous
sinus invasion grade

Odds ratio of low vascularization in the recurrence
group were 6.646 times lower than in the remission group,
the differences are statistically significant (OR = 0.150;
95 % CI: 0.051-0.446).

outcomes of surgical treatment of patients with acromegaly.
Purplish-grey tumor color was more common in tu-
mors expressing proliferative index Ki-67 (n = 16; 44 %)
(see Table 4), as well as in patients after repeat surgery
(n =19; 95 %) (see Table 8). Additionally, patients with
purplish-grey tumor color had high GH level on day 1
after surgical intervention (median 11.71 ng/ml, Q —Q,;
5.46—18.74 ng/ml), and in 100 % of cases (» = 3) GH
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Table 10. Analysis of intraoperative characteristics of the tumor depending on the continued tumor growth and presence of residual tumor tissue (brain

magnetic resonance imaging data)

Number of patients with residual tumor tissue after Number of patients with continued tumor growth

Characteristics of the tumor

No
Consistency:
Dense elastic 35(57)
Soft elastic 5(8)
Gelatinous 21 (35)
Intraoperative color of solid
component:
Purplish-gray 6 (10)
Whitish-pink 17 (28)
Whitish-gray 38 (62)
Intraoperative vascularization
High 28 (46)
Low 33 (54)

1 year of follow-up (brain MRI data), abs. (%)

in the 6 months after treatment, abs. (%)

Yes No Yes
25 (86) 45 (64) 9 (90)
1(4) 6 (9) 0
3 (10) 19 (27) 1 (10)
21 (72) 18 (26) 8 (80)
3 (10) 16 (23) 1 (10)
5(18) 36 (51) 1 (10)
25 (86) 40 (57) 8 (80)
4 (14) 30 (43) 2 (20)

Note: p >0.05 — continued tumor growth; p <0.05 — residual tumor tissue.

level was elevated compared to preoperative value. GH de-
crease was observed for whitish-grey tumors (n = 17; 59 %)
(see Tables 3, 5). Purplish-grey color was more common
in large adenomas (n = 11; 69 %); whitish-pink (z = 5; 29 %)
and whitish-grey colors (n = 10; 59 %) were commonly
observed in microadenomas (see Table 6). Tumors of pur-
plish-grey color were resected subtotally in 100 % of cases
(n =5). Purplish-grey tumor color in most cases was asso-
ciated with high IGF-1 level (n = 22; 69 %) and disease
recurrence one year after surgical treatment. Moreover,
purplish-grey color was associated with continued tumor
growth in the first 6 months after surgery (n = 8; 80 %) and
verified residual tumor tissue (n = 21; 72 %) (see Tables 9, 10).
For whitish-grey tumors (n = 37; 64 %) positive outcomes
of surgical treatment were more common.

Higher GH level on day 1 after surgery was observed in
patients with high tumor vascularization (median 2.91 ng/ml,
Q,—Q, 1.83—5.93 ng/ml) (see Table 3). High tumor vascu-
larization was frequent in adenomas with cavernous sinus
invasion, as well as in patients undergoing repat surgery
(n=19;95 %) (see Tables 7, 9, see Figure). Additionally, OR
of low vascularization degree in the primary surgery group
were 20 times higher than in the repeat surgery group (95 % CI:
2.552—158.599). Odds ratio of low vascularization in the
recurrence group were 6.646 times lower than in remission

group (OR = 0.150; 95 % CI: 0.051—-0.446). Moreover, OR
of low vascularization in the patient group with normal IGF-1
one year after surgical intervention was 6.646 times higher
than in elevated IGF-1 group (95 % CI: 2.245—19.679).

It was shown that dense-elastic texture was character-
istic of large adenomas (n = 15; 94 %), gelatinous texture
was characteristic of microadenomas (n = 15; 94 %) (see
Table 6). Moreover, dense-elastic texture was more com-
mon in repeat surgery group (n = 19; 95 %), patients after
primary surgery has soft-elastic (n = 6; 8 %) or gelatinous
(n = 23; 33 %) tumors. Elevated IGF-1 (n = 27; 84 %)
level and diagnosed tumor recurrence one year after surgery
(n = 27; 84 %) were more frequent in patients with
dense-elastic tumor texture. In most cases of patients with
intraoperative dense-elastic tumor texture (n = 35; 57.4 %),
residual tumor tissue was observed during control examina-
tions (see Tables 6, 8—10).

CONCLUSION

Such intraoperative characteristics of GH-secreting
pituitary adenomas as purplish-grey color of the solid com-
ponent, high vascularization and dense-elastic tumor tex-
ture can be considered high risk factors for continued tumor
growth in the first 6 months after surgery and disease recur-
rence 1 year after surgery.
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Introduction. Craniotomy in conscious patients is a possible tool for optimizing of tumor resection degree (Extent
of Resection) while maintaining the quality of life. Traditionally, the main focus during these operations is on the cor-
tical speech areas. At the same time, there is a shortage of studies on mapping of long associative tracts during the
removal of gliomas of dominant speech hemisphere.

Aim. To analyze the data of intraoperative mapping and the postoperative state of speech function in patients with
temporal lobe gliomas of left hemisphere (including those involving arcuate bundle) operated by the use of method
of craniotomy in consciousness.

Materials and methods. Gliomas of temporal lobe of left hemisphere were removed in 27 patients aged 14 to 67 years
(median age 43 years). In 10 patients, the tumor was localized in middle parts of temporal lobe (at the level of middle
and upper temporal gyri), in 9 patients — in posterior parts of temporal lobe and exited into the supramarginal zone,
in 8 it spread partially from temporal lobe to insular area. Gliomas of high degree of malignancy were detected in 21 pa-
tients, 6 had tumors of low degree of malignancy. Surgical intervention was performed with intraoperative “awakening”.
All patients underwent cortical electrophysiological stimulation in order to control localization of cortical speech zones,
subcortical stimulation was performed in 21 cases to identify terminals of arcuate bundle. Speech disorders before and
after surgery (on day 4-6) were evaluated by neuropsychologist using the method proposed by A.R. Luria, an automat-
ed test with the naming of pictures was additionally used intraoperatively. The average current strength of direct
electrical stimulation was 3 (1.9-6.5) mA. In 12 cases, magnetic resonance (MR) tractography with construction of ar-
cuate tract was performed before and after the surgery.

Results. Cortical temporal speech zones during intraoperative electrical stimulation were detected in 20 (74 %) of 27 pa-
tients. In 10 patients, the arcuate tract was mapped in form of appearance of mixed speech disorders in the depth
of surgical wound. In 23 (85.2 %) of 27 patients in early postoperative period, an increase in speech disorders was
noted of which 13 people had disorders of temporal type only and 10 people (surgery on deep posterior parts of tem-
poral lobe) had a combination of temporal and frontal types of speech disorders (conduction aphasia). Postoperative
MR-tractography (performed in 12 patients) revealed direct intraoperative tract lesion in 5 cases and ischemia of the
tract area passage in 2 cases. These 7 patients had combined speech disorders after surgery. Gross sensory aphasia after
surgery was manifested in 4 patients, in 2 of them ischemia was revealed according to postoperative magnetic resonance
imaging, and 2 more had hemorrhagic impregnation in the removed tumor bed.

Conclusion. When removing tumors of temporal lobe in “awakening” conditions it is necessary to map speech zones
not only in the cortical, but also in the subcortical area with terminals of arcuate bundle. Mapping of speech zones
in these different localizations makes it possible to identify fundamentally different speech disorders.

Keywords: surgery with “awakening”, gliomas, mapping, arcuate tract

For citation: Zhukov V.Yu., Goryainov S.A., Buklina S.B. et al. Mapping of cortical speech zones and arcuate tract in pa-
tients with gliomas of temporal lobe of left hemisphere (analysis of a series of 27 observations). Neurosurgery 2023;
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INTRODUCTION

The incidence of temporal lobe glioma reaches 29 %
of all glial tumors, ranking 2" in frequency after frontal lobe
gliomas [1]. Traditionally, both in domestic and foreign
literature, the main attention of neurosurgeons is associat-
ed with mapping cortical speech zones of the brain [2—6].
The anatomy of arcuate tract was described in detail more
than 200 years ago by Karl Friedrich Burdach (1819—1826)
and Jules Dejerine (1895). Despite this, Russian sources
neither contain descriptions of large series of operations
in patients with involvement of this bundle into temporal
lobe tumor of left hemisphere in right-handed people with
a deep analysis of pre-, intra- and postoperative speech
disorders, nor describe cortical and subcortical mapping
when performing craniotomy in consciousness in such pa-
tients.

In earlier publications, we desired in detail the anatomy
of long associative tracts of the brain [7—9] and presented
results of arcuate tract mapping in gliomas of dominant
hemisphere localized in frontal lobe as well as the features
of aphasia when this tract is damaged [10—11]. The present
study is a continuation of previous publications by the group
of authors (Acad.N. N. Burdenko National Medical Re-
search Center of Neurosurgery, Ministry of Health of Rus-
sia), contains both analysis of a series that includes 27 pa-
tients with gliomas localized in temporal lobe of left
hemisphere who underwent both cortical and subcortical
mapping and analysis of intraoperative and early postope-
rative speech disorders.

The objective is to study the data of intraoperative map-
ping and postoperative state of speech function in patients
with gliomas of temporal lobe of left hemisphere (including
those involving arcuate bundle) operated using awake cra-
niotomy technique.

MATERIALS AND METHODS

Removal of a temporal lobe tumor during patient’s
“awakening” was performed at the Acad.N. N. Burdenko
National Medical Research Center of Neurosurgery of Mi-
nistry of Health, Russia, in 27 patients aged 14 to 67 years,
median age was 43 years, patients” detailed data are given
in Table 1.

Before as well as on the 4"—6™ day after the surgery all
patients underwent Luria’s neuropsychological testing [12].
to a greater extent, the examination represented qualitative
side of cognitive impairments and their main mechanism
which made it possible to construct an individual rehabili-
tation plan in the future and first of all it concerned the
nature of speech disorders. The detailed set of techniques
for neuropsychological research was identical to the one we
described earlier [11].

It should be emphasized that when testing patients with
temporal lobe tumors, presenting of an enumeration
of automated rows (counting from 1 to 10, months and days
of the week) is not valid as a speech load because the patient,
even with gross damage to temporal lobe, as a rule, does not
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Table 1. Characteristics of patients in the study group, N =27

Number
Variable of patients, Total
abs
Sex:
men 8 27
women 19
Tumor localization
Isolated in temporal lobe (T1, T2) 10
Posterior zones T1 + supramarginal 9 27
gyrus
Temporal + insular lobes 8
Histology
Dysembrioplastic |
neuroepithelial tumor
LGG Diffuse astrocytomas 3 6
Oligodendrogliomas 2
Anaplastic astrocytomas 9
Anaplastic
HGG oligodendrogliomas 4 21
Glioblastomas 8

Note. LGG — low-grade malignancy gliomas, HGG — high-grade
malignancy gliomas.

lose the ability to automated speech. On this basis, as the
main speech load we used the naming test (“a golden stand-
ard”) of 50 simple black-and-white pictures of objects, less
often 50 pictures of actions [13], because with temporal
lesions objects naming is primarily disordered [12]. The
naming of actions as a facilitated test was presented to some
patients who already had partially impaired speech before
the operation. The image display program was automated.
When showing each picture, the patient said, for example:
“It is an aquarium.” The presence of “it” pronoun made it
possible to distinguish whether the patient had forgotten the
word or could not speak at all (speech stopping). In addition
to naming pictures, when the tumor spread to the posterior
parts of temporal lobe, the patient was presented with words
and syllables with oppositional phonemes for repetition, for
example, “daughter — dot” (in Russ. “dochka — tochka”),
20 pairs in total, to test phonemic hearing. Also, during
tumor removal, a free dialogue with the patient was contin-
uously conducted.

All patients underwent magnetic resonance imaging
(MRI) with contrast before surgery, computed tomogra-
phy — in the early postoperative period, review MRI — ac-
cording to indications. MR tractography with construction
of arcuate tract was performed in 12 cases before and after
surgery. The relationship between the arcuate tract and gli-
oma (intact, infiltration or dislocation of fibers) was evalu-
ated, after surgery we evaluated tract rupture and ischemia
in the perifocal zone.
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Surgical intervention was performed with intraoperative
patients’ “awakening” according to the protocol of anes-
thesia asleep—awake—asleep. All 27 patients underwent
cortical electrophysiological stimulation and 21 patients
underwent the subcortical one in order to control the loca-
lization of functionally significant structures and clarify the
permissible volume of resection. to control the appearance
or increase of epileptiform activity due to electrical stimu-
lation after opening the dura mater, an 8-pin electrode was
installed on cerebral cortex to register an electrocortico-
gram in such a way that it did not interfere with surgical
manipulations, usually subdural, outside the trepanation
window, on temporal lobe cortex.

Electrical stimulation was carried out by single rectan-
gular pulses of 1 ms duration with stimulus frequency
of 50 Hz (according to Penfield). The stimulus amplitude
was 4 mA in most cases. If the patient had typical epilepti-
form components in the initial electrocorticogram (before
the start of stimulation), the stimulus strength was de-
creased to 2 mA. When a negative effect was obtained at the
standard level of stimulation, then the repeated testing was
carried out on the cortical area where speech zone was
presumably localized according to functional MRI. At the
same time, the stimulus strength was increased to 5 or 6 mA.
A standard bipolar 2-pin electrode was used as a stimulating
probe.

During the tumor removal, continuous dynamic elec-
trical stimulation was performed using a special ring elec-
trode connected to a vacuum aspirator. Monopolar cathode
stimulation was carried out with the same technical parame-
ters as during cortical stimulation. The reference electrode
(anode) was located at the point Fz. The stimulus strength
during subcortical stimulation ranged from 2 to 4 mA (ini-
tially a current of 4 mA was supplied, with the appearance
of speech disorders, the current strength was reduced to 2 mA).
After appearance of speech disorders during dynamic mo-
nopolar stimulation, more selective bipolar stimulation was
used to clarify localization of the white matter pathways
(bipolar probe, current from 4 to 8§ mA).

RESULTS

Before surgery. The nature of complaints and cognitive
status before surgery directly depended on the detected
tumor malignancy degree. In patients with glioblastomas,
acoustic-mnestic aphasia was mainly detected; in anaplas-
tic gliomas — a combination of epileptic seizures and speech
disorders (by the type of acoustic-mnestic aphasia), and
in gliomas of low malignancy an epileptic syndrome prevailed.
Also in all patients, without exception, the auditory-speech
memory displayed deterioration of various degrees. All pa-
tients were right-handed according to self-assessment.

The ratio of arcuate bundle and the tumor evaluated
according to MR-tractography, is given in Table 2. The term
of “infiltrated” means that the tract does not stretch before
surgery, it is located in the tumor zone but there are no or
almost no speech disorders; the term “dislocated” means

that it is located on the tumor periphery and is deformed
due to its growth; the term “damaged” means that it is not
stretched after surgery, it was in the tumor zone and speech
disorders have appeared. It should be noted that anisotropy
degree of MR-tractography before and after surgery was the
same.

Table 2. Magnetic resonance tractography with reconstruction of left arcuate
tract before and after surgery

The state of the tract Before surgery  After surgery
Intact 5 3
Infiltrated 3 0
Infiltrated + dislocated 3 1
Dislocated 1 1
Damaged 0 7

Total: 12 12

It can be seen from Table 2 that MR-tractography be-
fore surgery revealed 5 cases with an intact tract and less
often — infiltrated and dislocated arcuate bundles. At the
same time, according to postoperative MR-tractography,
out of 7 identified cases of the tract damage 5 were direct
rupture (by microsurgical instruments) and 2 were indirect
(ischemic).

The MR-tractography performed before surgery made
it possible to plan the volume of the upcoming tumor resec-
tion. So, for example, when according to MR-tractography
tumor infiltrated the arcuate tract then before the surgery it
was assumed that it would not be possible to completely
remove the tumor since this part of the tract can retain its
functions. When according to MR-tractography the tract
was intact (it was not a part of the tumor) then the tumor
was planned to be completely removed.

When analyzing the size of the tumor on the basis
of preoperative MRI, medium and large tumors (from 3.0
to 7.5 cm) were noted in 22 cases.

Research during surgery. During surgery of 27 patients,
electrostimulation revealed speech zones in 20 patients, not
revealed in 7. of these, 1 patient with glioblastoma was taken
for an operation with “awakening” with already pre-exis-
ting clear acoustic-mnestic aphasia which made the test
data unreliable. In another 4 patients, upon awakening
(in the presence of preoperative non-rough speech disor-
ders), only automated rows and free dialogue were used as
speech load without valid naming tests. In 1 patient with
tumor of frontotemporal localization (grade III) without
speech disorders before surgery, the speech zones may not
have entered the trepanation window. Another 1 patient
with an extensive tumor of the temporo-insular region with
long-term general convulsive attack had no speech disor-
ders during stimulation of temporal lobe cortex, but during
stimulation of zone of insular lobe base this patient’s



consciousness became confused and he was given general
anesthesia.

In the remaining 20 patients, temporal speech zones
were detected, and, that is very important, different speech
effects were observed depending on temporal lobe zone
stimulation.

During electrostimulation of patients with tumors
in middle parts of temporal lobe (upper and middle temporal
gyrus) the typical pattern of speech disorders by the type
of acoustic-mnestic aphasia was observed [12]. When nam-
ing pictures (more often objects) during electrical stimula-
tion of both the cortical and deep parts of temporal lobe,
the patients forgot words, they had literal paraphasia, some-
times there were rough difficulties with understanding in-
structions (patients asked them again). Word searches were
also noted with free dialogue, but the patients repeated the
automated rows well. During testing, 1 patient of this group
had frequent focal epileptic seizures during electrical stimu-
lation confirmed by EEG data, that is why testing had to be
stopped.

The most interesting test results were obtained in pa-
tients with tumor localization in posterior temporal lobe with
its spread to supramarginal gyrus. When electrostimulation
of cortex in the patients, as in those of the previous group
(with tumors of middle parts of temporal lobe), naming
disorders were noted in the form of forgetting words and
literal paraphasia’s. However, with electrical stimulation
of subcortical area (at depth of about 2.5 cm) during the
tumor removal, the pattern changed fundamentally: motor
speech disorders were additionally observed. The patients
experienced difficulties with the beginning of pronouncing
a word up to speech stopping (as with stimulation of the
Broca’s zone), in mild cases “stumbles” were detected when
naming and perseverating words and syllables, some pa-
tients began to “stretch” words and speak them by syllables.
That is, when deep posterior parts of temporal lobe were
stimulated, there were revealed speech effects that were very
similar to those when the Broca’s area of frontal lobe was
stimulated (the so-called conductor aphasia). The topo-
graphy of the electrode location corresponded to projection
of arcuate tract that was confirmed by the data of postope-
rative MR-tractography in some patients.

During intraoperative electrical stimulation of patients
with tumors of temporal lobe that partially extended to insu-
lar lobe, word forgetting and literal paraphasia also oc-
curred. When the stimulation zone is shifted closer to in-
sular lobe then there were individual effects of tongue
“numbness” with impossibility of its voluntary movement
or, conversely, clonic twitching of the tongue.

Research after surgery. Speech disorders after surgery
were not detected in 2 patients only: in a patient with an
anaplastic astrocytoma of temporomandibular region and
in 14-year-old boy with a dysembrioplastic neuroepithelial
tumor (grade I). In them, the speech zones were not re-
vealed by electrostimulation during surgery. Another 2 pa-
tients with glioblastomas of middle parts of temporal lobe did
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not show any increase in speech disorders that existed those
before surgery in the form of acoustic-mnestic aphasia.

When tumor was located in middle parts of temporal lobe
as well as in case of tumor spread to insular lobe, an increase
in acoustic-mnestic aphasia with forgetting words and de-
scribing objects on functional basis was revealed in 9 pa-
tients, as expected. In 4 patients, the speech disorders after
surgery were gross and characterized as acoustic-gnostic
(sensory) aphasia — the patients’ speech resembled verbal
hodgepodge, was replete with literal paraphasia and speech
comprehension and phonemic hearing were disordered.
Tumors in this group of patients were extensive and occu-
pied large volume of temporal lobe; in 2 patients of them
the focal ischemia was confirmed and 2 more had hemor-
rhages in the removed tumor bed.

After surgery, in10 patients the speech disorders had
a complex nature, namely: there were signs of damage to the
temporal and frontal lobes, i. e., acoustic-mnestic aphasia
was combined with distinct motor component of speech
impairment. In 7 of them, the tumor was located in the
posterolumbinal parts of left temporal lobe with partial tran-
sition to supramarginal gyrus, and, in the rest of them, the
tumor captured large volume of left temporal lobe. Upon
awakening, motor effects were also observed in these pa-
tients.

Out of 10 patients with conductor aphasia, MR-trac-
tography was performed in 7 cases after surgery: 5 patients
revealed direct damage of arcuate tract (torn), in 2 more
cases there was marginal ischemia in the removed tumor
bed with absence of fibers in the tract passage area (see
Table 2).

CLINICAL EXAMPLE

Patient R., 32 years old, oligodendroglioma (grade II)
in left temporal lobe and supramarginal gyrus of parietal lobe.
From anamnesis: I began to note that lately, at the slightest
distraction, I immediately forgot what I had read.

Neuropsychological examination before surgery.
Speech and writing are preserved. There is a distinct decrease
in auditory-speech memory in the delayed link.

Intraoperative monitoring (awake craniotomy). With
electrical stimulation of the cortex (current strength 4 mA)
anteriorly from the tumor in the posterior parts of superior
temporal gyrus (see zone 2 in Figure, d) literal paraphasia
have been identified. At the end of the tumor resection in com-
bination of continuous subcortical electrical stimulation (cur-
rent strength 4 mA) with free dialogue in the posterior parts
of temporal lobe at a depth of about 3 cm a clear motor com-
ponent of speech disorders was revealed — perseveration
of words and syllables until complete impossibility to start pro-
nouncing the word — speech stops (zones G and P in Figure, h).
At this point, the tumor removal was stopped.

Neuropsychological examination after surgery. In the
patient we revealed sings of temporal acoustic-mnestic aphasia
(she forgot the name, but described the subject) in combination
with frontal motor aphasia (an abundance of perseverations,
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Magnetic resonance imaging (MRI) performed before surgery: a) FLAIR, axial sections, b) Wernicke’s functional MRI zone (anterior to the tumor) (given
in orange), ¢c) MR tractography: an arc — shaped bundle (intact) located along the posterior border of the tumor and closely it is attached to it (given in green);
during the intraoperative period: d) 0 — projection of the tumor, 1 — middle temporal gyrus, 2 — Wernicke zone, 3 — lower parietal lobule; h) G, P — arcuate
tract; after surgery: e, f) FLAIR, axial and sagittal sections, g§) MR-tractography: arc-shaped bundle (given in green)

including when writing — an agraphia, because of the perse-
verations she could not even write her last name), conductor
aphasia that coincided with lesion of arcuate tract (see in Fi-

gure, g).

DISCUSSION

The history of “awake” neurosurgical operations ori-
ginates in the works of W. Penfield, G. Jasper, O. Foerster,
etc. In later years, these studies were continued in Europe
and USA by such outstanding neurosurgeons as Hugues
Duffau (Salle-Petrier Clinic in Paris, since 2006 — Univer-
sity of Montpellier) and Mitchell S. Berger (University
of San Francisco). In our country, the first awake cranio-
tomy was performed by neurosurgeon Prof.V. A. Loshakov
and anesthesiologist Prof.A. Y. Lubnin in 1996. At a later
date, these operations began to be performed more fre-
quently at the Neurosurgery Center, and the complications
of these interventions were analyzed [4]. Later, works on the
use of craniotomy when patient’s consciousness were also
published by authors from other clinics [6].

However, the main attention of the authors regarding
functional mapping of speech during these operations, ac-
cording to their domestic publications, was given to search
for cortical speech zones (Broca and Wernicke area). At the
same time, much less attention during operations with
“awakening” was paid to the most important of the long
associative tracts — the arcuate bundle connecting these
areas with each other. In 2018, we have analyzed the map-
ping of this bundle in gliomas of frontal lobe of left hemi-
sphere [10].

Numerous cases of transient postoperative aphasia dur-
ing surgical resection of gliomas located in speech-domi-
nant hemisphere with “awakening” have been described
in the literature [14—16].

The posterior temporal-parietal region of dominant
in speech left hemisphere is a complex anatomical and
functional brain area which includes intersection of various
long associative tracts. In this regard, according to the lit-
erature, this area is designated by term “hot spot” [17—18].

According to data by A.S. Kulikov et al. (2015), in 16 %
of cases during craniotomy in consciousness, a deteriora-
tion in the neurological status was noted, most often asso-
ciated with anatomical damage to the pathways or ischem-
ic damage to the fibers of the inner capsule. This may be due
to an underestimation of neurosurgical risk and especially
due to risk of ischemic injury as well as insufficient use
of subcortical electrical stimulation of the pathways [4].
In our series, 6 patients with direct damage to the arcuate
tract during surgery had no or insufficiently thorough sub-
cortical electrical stimulation.

Significantly fewer publications concern analysis
of complex speech syndrome seen in postoperative period
after craniotomy in consciousness. The speech syndrome
in case of injury of arcuate tract displaying a combination
of features of temporal and frontal lesions was described by
us earlier in a smaller group of patients and was interpreted
as conductive aphasia due to arcuate tract injury [10—11].

The present work is a continuation of accumulation and
analysis of observations from patients with brain gliomas
who underwent craniotomy in consciousness. The peculiarity



of our series is localization of the tumor in temporal lobe
of dominant in speech left hemisphere, as well as the use
of subcortical mono- and bipolar electrical stimulation for
mapping of posterior portion of arcuate tract and thorough
analysis of pre-, intra- and postoperative speech disorders.
As a result of the present work, it was found that the nature
of speech disorders depended on the tumor localization
within temporal lobe. When the tumor was located in the
posterior temporal region, especially when it spreads to the
subcortical area, there was a possibility of damage to the
arcuate tract during the surgery. Therefore, speech disorders
in some patients were limited by exclusively temporal symp-
toms (forgetting words), while others had speech symptoms
“at a distance” — frontal symptoms (perseverations) caused
by damage to the posterior part of arcuate tract passing
in temporal lobe; i. e., the so-called conductor aphasia was
detected.

Previously, J.M. Anderson et al. [19] and J.P. Zoéllner
et al. [20] also found symptoms typical for conductor apha-
sia in case of subcortical electrical stimulation in the poste-
rior parts of left temporal lobe and the angular gyrus in pa-
tients with epilepsy. It is important that speech disorders
having different mechanism required development of dif-
ferent rehabilitation programs.

Gross sensory aphasia after surgery was noted in 4 pa-
tients. of these, in 2 patients, according to postoperative
MRI, was revealed ischemia, and 2 more had hemorrhagic
impregnation in the removed tumor bed. According to our
data, the occurrence of ischemia, hemorrhagic impregna-
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tion and edema in the surgery area led to a worsening
of speech disorders after surgery. However, this issue needs
further study.

CONCLUSIONS

1. When intracerebral tumors are localized in the middle
and posterior parts of temporal lobe of left hemisphere,
it is advisable to perform MR-tractography with con-
struction of arcuate bundle to assess its relationship
with the tumor.

2. When removing glial tumors of temporal lobe of left
hemisphere, it is necessary not only to employ elec-
trostimulation mapping of cortical speech zones, but
also to apply subcortical stimulation of arcuate bundle
and its terminals located in the middle and posterior
parts of this lobe.

3. Stimulation at the subcortical level can be carried out
simultaneously with tumor removal by the use of mo-
nopolar electrode attached to the body of the surgical
aspirator. At the same time, intraoperative speech ef-
fects may be diverse and may include both isolated tem-
poral components and combination of temporal and
frontal speech disorders due to stimulation of the arcu-
ate tract terminals.

4. The postoperative pattern of speech disorders, their
severity and nature depend on the tumor localization
in temporal lobe (in the middle or posterior parts),
involvement of the arcuate tract and its anatomical and
functional state after the tumor resection.
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Introduction. The etiology and pathogenesis of cerebral aneurysms are diverse. The rare cause of cerebral aneurysms
occurrence is cardioembolism in cases of heart tumors, in particular in myxoma. Cardiac myxoma (from Latin muxa,
mucus) is the most common (about 50 %) benign tumor of heart. With untimely diagnosis and absence of the disease
treatment, embolisms in cerebral vessels may occur with typical symptoms of ischemic stroke as well as in some cases
the myxomal aneurysms may develop. There are several theories of their origin. The myxomal aneurysms of cerebral
vessels are more common in women and in the vast majority of cases they develop in carotid basins. In a quarter of ca-
ses, the disease onsets as intracranial hemorrhage caused by rupture of an oncotic (myxomal) aneurysm, that signifi-
cantly exceeds the frequency of ruptures (1-3 % per year) in cases of “normal” bifurcation-hemodynamic intracranial
aneurysms. The mortality rate is 3.4 %. The majority (80 %) of ruptures were observed within 2 years after the diagnosis
of cardiac myxoma, and in half (48.6 %) of cases clinically significant episodes of embolism were noted. Timely treatment
can prevent the hemorrhagic type of course of these aneurysms. Various methods of treatment are described in the
literature: different options for surgical eradication as well as the possibilities of chemotherapy and radiation exposure.
Aim. To present a case of successful radical reconstructive endovascular treatment of patient with distal cerebral
aneurysm associated with cardiac myxoma, combined with presence of multiple cavernous malformations and also
to highlight issues of diagnosis, differential diagnosis and existing treatment options for these diseases.

Clinical observation. The article presents a clinical observation of multiple aneurysms associated with myxoma of the
heart in combination with multiple cavernous angiomas of the brain. The possibility of reconstructive eradication
of distal aneurysm after its transformation from fusiform to saccular is demonstrated. The etiology and pathogenesis
of occurrence, the nuances of differential diagnosis, possible methods and the algorithm for choosing a method for
treating brain aneurysms associated with myxomas are reflected.

Conclusion. All patients with cardiac myxomas, both before and in dynamics after their removal, are recommended
to perform noninvasive visualization of brain vessels for verification of such complication as metastatic (myxomal)
aneurysms. The prognosis in most patients with multiple intracranial aneurysms associated with myxoma is favorable
and most aneurysms associated with myxoma are stable. However, in cases with progressive or ruptured aneurysms,
surgical treatment options should be considered including microsurgical or endovascular eradication. Radiation and
chemotherapy methods may have a certain therapeutic value.

Key words: oncotic aneurysms, myxomatous aneurysms, cardiac myxoma, treatment, embolization
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INTRODUCTION

The pathogenesis of brain aneurysms is diverse, and the
classification of this pathology includes variants of meta-
static, or oncological, aneurysms [1]. The cause of such
predominantly distal cerebral vascular aneurysms is, among
other things, cardioembolism in cases of heart tumors,
in particular in myxoma.

Cardiac myxoma (from Latin muxa, mucus) is the most
common (about 50 %) benign heart tumor that is usually

localized in left or right atrium. Subendocardial multipoten-
tial mesenchymal cells are considered to be a source of these
tumors. The tumor grows on a pedicle attached to atrial sep-
tum. Radical resection of these neoplasms leads to a cure.
At the same time, hematogenous metastasis of the tumor is
possible both before and during tumor removal [2, 3].
Cardiac myxoma is manifested by the following triad [4]:
1) inflammatory syndrome with myalgia, arthralgia, fever,
elevated levels of ESR and C-reactive protein;
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2) embolic manifestations, most often in the brain or
in the large circle of blood circulation, since tumors are
often localized in left chambers of heart;

3) obstruction of heart valves leading to pulmonary edema
and less often to right ventricular failure.

Early diagnosis and treatment of these lesions can pre-
vent embolism. One of the most unfavorable targets of em-
bolism by myxoma cells are brain vessels, which occlusion
often leads to ischemic stroke. Distal aneurysms associated
with myxoma develop much less frequently [5].

There are different points of view on the natural course
of aneurysms associated with myxoma and the strategy
of their treatment, especially in multiple lesions [4, 6, 7].
The prevalence of such aneurysms in patients with cardiac
myxoma according to different studies varies in range 12,8—
56,0 % [6, 8, 9]. In some cases, aneurysms may be detected
before the myxoma is recognized, and in others, decades
after its resection [10]. In most cases (67.5 %), aneurysms
are detected after the myxoma resection.

Despite the obvious reason for formation of aneurysms
associated with cardiac myxomas there are two theories
of their pathogenesis. The first is the theory of neoplastic
process: myxoma cells are attached to endothelium, pene-
trate into it, grow in the subintimal layer with subsequent
destruction of the entire arterial wall. The second is the
theory of microembolic injury: the myxoma embolus caus-
es endothelial damage accompanied by impaired local he-
modynamics and followed by aneurysm formation. In the
second case, we can talk about the dissection nature of the
artery injury. The described theories are similar to patho-
genesis of infectious aneurysms which includes inflammatory
process in the artery wall associated with infectious embolus
[11]. In any case, both the theories reflect the fact that patho-
logical process is initiated by myxoma embolus [6, 12].

Some authors additionally highlight hematogenic dissemi-
nation in the vasa vasorum of cerebral vessels as a mechanism
for aneurysms’ development. This leads to artery wall destruc-
tion, especially the middle layer and the inner elastic mem-
brane, and as a consequence to aneurysm formation [5].

At the same time, it is reported in the literature that an
important factor in the initiation of aneurysm is interleukin-6,
which is secreted by myxoma cells. However, there is no con-
vincing evidence that this protein that belonging to proinflam-
matory cytokines group can be used as a biomarker for diag-
nosis of aneurysms associated with myxoma [13—15].

In most cases, the multiple aneurysms associated with
myxoma develop before the age of 50 and mainly in women.

The most frequent lesion localization of such aneu-
rysms is anterior part of circle of Willis 89.7 %, and 10.3 %
of cases fall on the vertebrobasilar arteries. In 24.4 % of cases,
the disease manifests in patients with intracranial hemor-
rhage caused by aneurysm rupture, which significantly ex-
ceeds the frequency of ruptures of 1—-3 % per year with
“common” bifurcation-hemodynamic intracranial aneu-
rysms. The mortality rate is 3.4 % [7]. The majority (80 %)
of ruptures were observed within 2 years after diagnosis
of cardiac myxoma [16], and in half (48.6 %) of cases clin-
ically significant episodes of embolism were noted [12].

CLINICAL CASE

Patient E. A., born in 1981 (38 years old), sought medical
help in connection with the appearance of photopsias. Mag-
netic resonance imaging (MRI) of the brain with intravenous
contrast dated 02.04.2019 showed subcortical changes in right
parietal and left occipital lobes. Upon further comprehensive
examination, the left atrial myxoma was verified in the patient.
According to echocardiography data, there was rather mobile
formation in the left atrium having cellular structure occupying
more than half of the atrium. In systole, the formation was
wedged into mitral flaps valve, mitral regurgitation was
of 1-2 degree. On 04/19/2019, a myxoma of left atrium
measuring 7.0 x 3.0 cm was resected, the myxoma was on pe-
dicle with fixation in the middle third of the atrial septum.

In the postoperative period, the photopsias still persisted
that is why 6 months after cardiac surgery the patient under-
went repeated brain MRI with intravenous contrast and signs
of “mirror cavernous malformations of both occipital lobes”
were diagnosed (Fig. 1).

Fig. 1. Mirror cavernous malformations of occipital lobes (MRI of brain dated 29.10.2019, 6 months after cardiac surgery): a — cavernous angioma (1) of left
occipital lobe (MRI in the FLAIR sequence); b — cavernous angioma (1) of left occipital lobe with accumulation of contrast (sequence-W1 with contrast
enhancement); ¢ — cavernous angioma (1) of right occipital lobe (MRI in sequence T2*); d — cavernous angioma (1) of left occipital lobe (MRI in sequence T2*)
FLAIR (Fluid Attenuated Inversion Recovery) — the mode with suppression of free water signal, WI — weighted image, T1 and T2* — modes of sequences
of weighted images on MRI.
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Fig. 2. Spiral computed tomography (CT) and spiral computed tomography angiography (SCTA) of the brain: a) CT-signs of hemorrhage (1) in the projection
of cavernous angioma of left occipital lobe; b, c) fusiform expansion of cortical segment of posterior parietal branch of the right medial cerebral artery in sagittal
and frontal planes of multiplanar reconstruction; d) three-dimensional CT-reconstruction of the affected artery segment with fusiform aneurysm

Computed tomography (CT) and spiral computed tomo-
graphic angiography (SCTA) of the brain revealed parenchy-
mal hemorrhage in left occipital lobe in projection of previous-
ly diagnosed cavernous malformation. There were no signs
of arteriovenous malformation or distal aneurysms in the pro-
Jjection of the hemorrhage focus, but there was a fusiform ex-
pansion of cortical segment of posterior parietal branch of right
middle cerebral artery (Fig. 2).

At this stage of examination, the local expansion of corti-
cal artery was not given importance as not requiring specific
treatment.

The patient underwent surgical intervention on 01/28/2020:
bone-plastic skull trepanation in left parietal-occipital region
and microsurgical removal of cavernous malformation. Histo-
logical conclusion No. 5403—07: cavernous “angioma” (ca-
vernoma). The course of postoperative period is favorable.
A slight increase in the area of absolute and relative scottomas
was noted.

In March of 2022, the patient underwent a planned com-
prehensive medical examination. Taking info account the an-
amnesis the brain CT scan was performed, according its results
an aneurysm of posterior parietal branch of right middle cer-
ebral artery was diagnosed. A significant transformation of the
aneurysm during the 2-year follow-up period is noteworthy
(see Fig. 2, d). In this regard, the patient received consultation
by neurosurgeon and was hospitalized to neurosurgery clinic
for further examination.

Selective cerebral angiography confirmed the presence
of aneurysm of posterior parietal branch of right middle cere-
bral artery having a size of 4 mm. At the same time, along the
length of the artery distal to the aneurysm there were uneven
contours of areas alternating in narrowing and expansion that
suggesting vasculitis type damage to artery wall (Fig. 4).

Several surgical treatment options were considered to pre-
vent the aneurysm rupture: 1) microsurgical reconstructive
aneurysm clipping, 2) trapping of the affected artery segment,
3) “end-to-end” extra-intracranial bypass with shutdown
of the affected artery segment proximal to the aneurysm,
4) “end-to-end” intra-intracranial bypass excision of the ar-
tery segment carrying aneurysm, 5) endovascular occlusion
of the parent artery at the aneurysm level, 6) endovascular

Fig. 3. Spiral computed tomographic angiography of the brain: three-di-
mensional reconstruction of the affected segment of artery with aneurysm

reconstructive intervention by embolization of the aneurysm
with detachable microspirals. The use of assisting techniques
or stent implantation at the aneurysm level due to difficult
access and small caliber of cortical arteries was not expected.

The patient underwent endovascular surgery on 04/18/2022.
Under general anesthesia with systemic heparinization
(4000 units) subcranially, a guide catheter was inserted into
the right internal carotid artery. Microcatheter was inserted
into the aneurysm dome by the use of microconductor 014”.
The aneurysm was turned off from bloodstream by the sequen-
tial introduction of 2 separable ultra-soft microspirals with
dimensions of 3 x 20 and 2 x 60 mm. During implantation
of the 2" microspiral, the prolapse of the coils into the support-
ing artery was noted with their location along the circumfe-
rence of the cross-section of the artery without impairing of its
patency. Control angiography showed that the aneurysm was
completely turned off from the bloodstream (type A according
to Raymond— Roy classifications) while retaining the carrier
artery patency at the level of aneurysm and in the distal seg-
ment. In order to prevent early postoperative ischemic com-
plications, antiplatelet therapy with IIb/Illa inhibitors
of platelet glycoprotein receptors was performed in the form
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Fig. 4. On cerebral angiogram in lateral and oblique projections visualization
of aneurysm 1 and arterial contour defect in distal segment 2

of an extended intravenous infusion of eptifibatide in the cal-
culated dosage for 12 hours. In control selective cerebral an-
giography performed 24 hours later it was observed preserva-
tion of the lumen of the supporting artery throughout and the
absence of aneurysm contrast (Fig. 5). Due to the peculiarities
of the microspiral coil location in the artery lumen, the patient
was prescribed antiplatelet monotherapy with ticagrelor
180 mg/day for a month to prevent delayed ischemic complica-
tions until completion of endothelization of the spiral coils.

DISCUSSION

Connection between myxoma of heart left chambers
and intracranial aneurysm was first described by German
pathologist F. Marchand back in 1894. Intracranial aneu-
rysms are usually detected accidentally during examination
for other diseases or in stroke patients [17].

Differential diagnosis of myxoma aneurysms may be
difficult in some cases. On a contrast-free computed tomo-
gram (CT), myxomal aneurysms have increased density due

to the accumulation of myxoid matrix or petrificates in their
walls. At the same time, abnormal changes are detected on MRI
around myxoid aneurysms, such as signal loss on T2-weig-
hted images, signal gain on T1-weighted images with contrast
enhancement due to myxoids, angiogenesis or granulation
tissue. These changes make difficulties in differentiating
these aneurysms from other diseases, such as cavernous
malformation or mycotic aneurysms.

Cavernomas are characterized by absence of patholog-
ical changes during angiographic examination. However,
on MRI, both cavernoma and myxoid aneurysm can man-
ifest as foci surrounded by an irregular hemosiderin ring;
in both cases swelling of the brain tissue around the injured
area is detected; and in both cases the effect of “flowering”
is detected on T2-weighted images with gradient echo. But
only myxoid aneurysms can be clearly identified on
T1-weighted images [18].

Angiographic signs of myxoid aneurysms do not differ
from the most common mycotic (septic) aneurysms. Re-
cognition of increased density in the aneurysm area on CT
without contrast enhancement may indicate myxoid ori-
gin (this is evidenced by histopathological studies that
showed accumulation of myxoid, hemosiderin and iron due
to recurrent chronic bleeding, but not a calcification [19]).
Septic aneurysms have a greater tendency to rupture with
the formation of hematomas around the injury zones [20].

Taking into account the possibilities of modern tech-
nologies, most patients can be offered effective and safe
treatment options. Various options for invasive treatment
of oncotic (myxomal) aneurysms are presented in literature.
Microsurgical interventions are represented by such meth-
ods as aneurysm resection [7, 12, 13], aneurysm resection
in combination with anastomosis [13], aneurysm clipping
[14, 21]. In these cases, the anastomoses imposition is con-
sidered if the affected artery supplies blood to a functional-
ly significant area of the brain. The choice of this method is
due to the fact that reconstruction of lumen of the parent
artery with clips is impossible due to looseness of the aneu-
rysm walls [13, 22]. Switching off the myxomal aneurysms
from bloodstream during endovascular operations can be
performed by embolization of the aneurysm itself or de-
structive occlusion of the aneurysm parent artery. M. B. Yil-
maz et al. in 2003 presented a case of successfully per-
formed endovascular embolization of giant aneurysm of the
left medial cerebral artery [10].

A variant of destructive shutdown of a giant partially
thrombosed fusiform aneurysm from the bloodstream is
described by T.J. Sorenson et al. (2019). The proximal em-
bolization with microspirals was performed after assessment
of collateral cortical blood flow using balloon occlusion
test [23].

J. Sedat et al. in 2007 presented a case of radiation
therapy with a total dose of 46 Gy. Occlusion of the aneu-
rysm parent artery was observed a year later [24]. Despite
the unproven clinical efficacy of radiation therapy, K. Khati-
bi et al. (2020) concluded that low-dose targeted radiation
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Fig. 5. Stages of endovascular treatment and control selective cerebral angiography: a — on stage and control angiograms during the intervention, a tightly
packed tangle of microspirals are visualized 1 in aneurysm with coils of microspirals in the carrier artery, in distal 2 and proximal 3 microcatheter marks, the
prolapse of the coil of the microspiral along the contour of the aneurysm-bearing artery 4 with preservation of its patency; b — on control angiogram 24 hours
after surgery a tangle of tightly packed microspirals is visualized in direct and lateral projection 1; the aneurysm-bearing artery is contrasted throughout, no-
vascular zones are not observed; ¢ — the perfusiogram shows the correspondence of blood flow in the affected artery (Coiled) distal to the embolized aneurysm

and the intact (Native) artery

Note. The time to reach peak of contrast enhancement in both arteries estimated by Peak Time (sec.) is identical, the area under the curve of contrast
enhancement AUC is comparable, which indicates the preservation of perfusion in the embolized artery

therapy is safe and effective on the basis of treatment
of multiple myxoma aneurysms of cerebral vessels [25].
The role of chemotherapy for metastatic myxoma
aneurysms of cerebral vessels as well as the role of radiation
therapy is poorly understood. In the case of multiple

aneurysms, M. Branscheidt et al. (2014) have used to sta-
bilize their growth carboplatin (240 mg/m? of body surface
on day 1) and etoposide (100 mg/m? of body surface, days 2
and 3) with dexamethasone (4 mg/day). However, 2 months
after completion of 6 cycles (with 4-week intervals between
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Fig. 6. Algorithm for choosing a treatment method for a patient with intracranial aneurysms associated with cardiac myxoma (cit. according to [12])

cycles), control MRI showed an increase in size, contrast
and progression of edema. As a result, the aneurysm was
resected in the patient. Nevertheless, the authors conclud-
ed that in cases of severe neurological disorders chemothe-
rapy can stabilize the growth of aneurysms when waiting
tactics are not a reasonable therapeutic solution [26].

The authors of one of the latest (2020) literature re-
views with multiple myxoma brain aneurysms showed that
in 19 of 41 cases patients were treated conservatively. All
aneurysms were stable in size during the observation period
(from 3 months to 11 years, mean is 40 months), their
growth was noted in 3 observations [12].

There are no clear recommendations regarding the
choice of treatment method for patients with aneurysms
associated with myxomas in actual literature, in each case
the decision is made individually. A. Santillan et al. (2019)
proposed recommendations for monitoring such patients
on the basis of the longest (21 and 22 years) observations
described in the literature for 2 patients with multiple myx-
oma aneurysmes:

 Patients with embolic cerebral infarction associated
with atrial myxoma or with history of atrial myxoma
resection are undergoing diagnostic cerebral angiography
and subsequently a careful monitoring is carried out
using non-invasive imaging studies, such as magnetic
resonance angiography or SCTA, which should be
performed every 12—15 months for the first 3—5 years,
and then every 2 years [17].

« Ifthe aneurysm is treatable, endovascular embolization
is recommended [27]. But if a fusiform aneurysm is
detected, which is asymptomatic and has a stable size,
it is indicated a dynamic noninvasive imaging cons-
tant disaggregant therapy to prevent thromboembolism.
If a patient has a fusiform aneurysm that is progressed
or ruptured, the preferred method of treatment is micro-
surgical or endovascular aneurysm trapping [10, 22,
28—31].

Based on their own clinical observation and literature
review, S. Gai et al. in 2019 have presented an algorithm for
choosing treatment method for patients with multiple
aneurysms depending on aneurysm rupture presence, lo-
calization, results of test balloon occlusion and taking into
account of the aneurysm size stability (Fig. 6).

The presented case is characterized by observation
of formation of distal cerebral aneurysm associated with
myxoma, as well as, probably, an aneurysm being formed
distally along the artery along with multiple clinically mani-
fested caverns of the brain. Hemorrhagic manifestation
of cavernous malformations preceded formation of aneu-
rysm of cortical branch of the middle cerebral artery on the
background of its fusiform expansion. An assumption of
a diagnostic error, overdiagnosis of cavernoma on the back-
ground of parenchymal hemorrhage is refuted by the results
of histological examination of the removed sample.

The patient underwent reconstructive aneurysm shutdown
by embolization with microspirals which became possible due
to the anatomical shape that favored this type of treatment.
Conversion to destructive intervention was not required.

Due to the natural course of the disease, the patient remains
at risk of progression of a distal aneurysm in the basin of the
same artery, and therefore it will be observed in dynamics.

CONCLUSION

All patients with cardiac myxomas, both before and
in dynamics after their removal, are recommended to per-
form noninvasive visualization of brain vessels to verify such
complication as metastatic (myxomal) aneurysms. The
prognosis in most patients with multiple intracranial aneu-
rysms associated with myxoma is favorable, and most aneu-
rysms associated with myxoma are stable. But in cases with
progressive or ruptured aneurysms, surgical treatment op-
tions should be considered, including microsurgical or en-
dovascular eradication. Radiation and chemotherapy me-
thods may have a certain therapeutic value
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