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Ilepenenuys B.A. ludepeniiiioBane Xipypriuie JiKyBaHHs IapacariTalbHUuX
MeHiHTioM. — KBamidikamiitHa HaykoBa mpalis Ha IpaBax pyKOIUCY.

Jucepraris Ha 3100y TTS HAYKOBOTO CTYTEHS JOoKTOpa (inocodii 3 MeTUITMHA
3a cremiaypHIicTIO 222 «MenunuHay, rany3b 3HaHb 22 «OXopoHa 370pOB’s». —
JIHINpOBCHKMIA NepKaBHUN MeIUYHUI yHiBepcuTeT, JHinpo, 2023.

Po6ota Bukonana Ha 6a31 KomyHansHOTOo mimpueMcTBa «JlHIIpOeTpoBChKa
oOnacHa kiiHIYHa JikapHd iM. [.I. MeunukoBay [[HinponeTpoBchkoi 00J1acHOT paau
1 JIHIIPOBCBKOTO JI€PKAaBHOTO MEIWYHOTO YHIBEPCUTETY Ta MPHUCBSIYEHA
nudepeHIiioBaHOMY XIpYPri4YHOMY JIIKYBAaHHIO MapacariTalbHUX MEHIHT10M.

Mera po0OTH: TOKpalleHHs pe3yibTaTiB JIIKyBaHHS XBOpHX 13
napacariTaJlbHiMH MEHIHTIOMaMU IUIIXOM BU3HAYEHHS ONTHUMAJIBHOI XIpypriyHOl
TaKTUKA 3 YypaxyBaHHSM JIaHUX CYYaCHMX HEUpOPAIIONOTIYHUX METOIB
JOCITIIKEHHS.

HucepraitiiiHe  JOCTI/DKEHHS TIPYHTYEThCS Ha  aHalli3l  pe3yibTaTiB
oOcTexeHHs1 Ta XIpypriuHoro jikyBaHHs 199 xBopux BikoMm Big 19 no 78 pokis
(Memiana — 55 pokiB) 13 MapacariTaibHUMU MEHIHTIOMaMu, fKi nepeOyBalu y
Herpoxipypriudomy BigaiaeHHi Ne 2 KIT «/[HinmporeTpoBchKoi 001aCHOT KIIIHIYHOT
nikapHi M. L.I. MeunuxoBa» JIOP» y nepiox 2000-2022 pp.

B nucepraiitaiit po60TI IpoaHaizoBaHi pe3yibTaTH PETPOCIEKTUBHOTO (N
IBI Tpynu OyJi0 BOPOBA/DKEHHS JAU(PEPEHIIINHOBAHOTO TMIAXOAy 10 BHOOPY
XIpYpriuHOi TAKTUKH JIIKYBaHHS 3 ypaxyBaHHSM aHT10rpadiyHUX TaHUX JO0 oreparli
(cenextuBHa 1epeOpanbHa anriorpadis (LJAI) Ta cmipadpHa KOMIT FOTEPHO-

ToMorpadiuna anriorpadis).

BigzHaueHo mnepeBakaHHS TAIllEHTIB JKIHOUYOI crari B 000X Iepiogax
cnoctepexxeHus — 67 (70,5%) 1 75 (72,1%) BianoBigHO B 1-My 1 2-my mnepiojaax.

Boanouyac, B ipyromy mnepiojii CHOCTEPEKEHHS Malli€eHTH OyJIU CTapIIMMU 32 BIKOM:



Me1aHHH BIK MAIll€EHTIB y 2-My nepioai cTaHoBHB 59 (49-66) pokiB npotu 52 (47-
58) pokiB y 1-oMy mepiogi.

Haityactime [IM Oynu posramoBani B AUIsIHII cepeanboi TpetuHu BCC. 3a
nokazHukoM iHBa3li myxiauHu y BCC B 000x mepiomax mepeBakaB Tum [ 3a
kinacudikamiero M.P. Sindou and J.E. Alvernia — 63,2% 1 61,6% BiamoBigHO Yy
nepuoMy 1 Apyromy nepiojiax crnocrepexers. OuiHka cTyrnens 310akicHocTi [IM
TaKOX MOKa3aJja IepeBakaHHsd HOBOYTBOPEHb | cTymeHs sk y nepuomy (85,3%), Ta
iy apyromy (85,6%) mepiolli crnocTepekeHHs, 0e3 JOCTOBIPHOI PI3HUIN MiXk
NOKa3HUKaMH. JIOCTOBIpHI BIAMIHHOCTI MIDK TpylmaMH Yy JABOX IMeplojax
CIIOCTEPEXEHb BHUABICHO TUIBKA MpHU aHami3l BIKY XBOpHX. MealaHHUN BIK
MAIIEHTIB y 2-My Tepioji ctaHoBUB 59 (49-66) pokiB mipotu 52 (47-58) pokiB y 1-
oMy mepiofl. 3a IHIIMMHU KPUTEPISIMU TMOPIBHSAHHA PI3HULSA HE JOCTOBIPHA, IO
BKa3ye Ha CYMICHICTb JIBOX TMIE€pIOJIB CIIOCTEPEXKEHHS 3a IOYAaTKOBUMH
XapaKTepUCTUKaMH Ta Ha MOYJIMBICTb IOPIBHSHHS Pe3y/bTAaTIB.

CepenHiil MOKAa3HUK SIKOCTI JKUTTSA Ta HEBPOJOTIYHOTO CTaHy 3a IIKAJIOH0
KapHnoBcbkoro no onepariii B mepiomy nepiofi cranoBuB 68,2+1,0 (9,6) 6amiB 1 6yB

JIOCTOBIPHO BHUIIIUM, HIXK y IpyroMy mepioi cnocrepexkenns — 65,6+0,8 (8,3) Oanis

Bubip o6csry xipypriuHoro BTpy4aHHS B 2-My TMEpiojii CIOCTEPEKEHHS
3aJieXkaB BiJl pe3yJibTariB aHriorpadiunux pociaimkenb (CKT-anriorpadis — 34,6%,
imBasuBHa LA — 21,2%, p=0,004 1 p=0,04, BiAMOBIAHO TOPIBHSHO 3 IEPIITUM
nepiogom): a came npoxigHocti BCC Ta HasiBHOCTI pO3BUHEHOI CUCTEMU IUISXIB
KOJIaTepajJbHOT0 BEHO3HOTO BIATOKY Yy pa3i okiro3ii BCC.

[Tpu anmamizi manmx [[AI' xBopux 13 okmo3iero BCC mapacaritaibHOIO
MEHIHT1IOMOIK0 HaMHM BCTAHOBJICHO, 1110 MpU OKIt031i nepenuboi TpetuHu BCC y
KOJIaTepalbHOMY BEHO3HOMY KpOBOOOITY TIPEACTABICHUM JIHMINE OJWH IUISX
BIITOKY — 3a paxyHOK peTporpagHo (yHKIOHYIOUYOI TinepTpodoBaHOl
nepeio0oBoi BeHu. KosarepanbHuii BeHO3HMM BiATik mnpu okio3li BCC B
CepenHii TpeTHH1 OyayBaBCs JBOMA IUISXaMH: 4yepe3 mepensioboBl BEHH Ta 4epes

MOBEpPXHEB1 JJ0OOB1 BeHU. Y BUMAAKY OKJI031i 331001 TpeTuHu BCC xomrmieHcarris



BEHO3HOTO BIATOKY BiZ0yBaslach HE JIMILE 32 PaxyHOK MOBEPXHEBUX TiM SHUX Ta
nepeIo00BUX BEH, a TaKOX 3a JOMOMOTOI0 HOBOCTBOPEHHUX JITIIOITHYHHX
aHACTOMO31B, 4Yepe3 fAKi KpOB JApEHyBajacsi B EKCTPAKpaHIAIbHOMY HAMNPIMKY
BIJITOKY B TinepTpodoBaHi BEHU OYHUII a00 KYTOBY BEHY OOIHYYS.

TakTuka XipypriqHoro JiKyBaHHs B 2-My I1epioii OyayBaiach 3a HACTYITHUMHU
OpUHIIMIAMU: Y pa3l iHBa3ii MeHiHTioMH (3a kiacudikamiero M.P. Sindou Ta J.E.
MyXJIMHU Pa3oM i3 MaTpukcoM (3a kinacudikarieto Simpson I; 55 (76,4%) xBopux).
[Tpu ymkomxenHi oaniei 13 crinok BCC (3a knacudikamiero M.P. Sindou ta J.E.
Hamu Meton minactuku BCC mna pagukansHoro BunaneHns [IM. VYV pasi
ymkopkeHHs ABoX cTiHOK BCC Ta 30epekeHHs MWOro MPOXITHOCTI (3a
kinacudikamiero M.P. Sindou Ta J.E. Alvernia tun IV, n=4) y noyioBuHI BUMa/IKiB
BUJIAJISUIM BY3JIOBY YAaCTUHY MYXJIMHH, O0€3 BUIaJeHHsl MaTpuKcy (3a Simpson 1), a
y pPelITi XBOpUX 0OMEKyBaIucsl yacTKoBUM BujaieHHsM [IM (3a Simpson 1[V). ¥
Bumnajikax V-VI tuny ypaxenus BCC (n=20), konu Oyna miaTBEpIKeHA OKIII0315
BCC 1 BusABIEHO CPOPMOBaHI HUISIXM KOJATEPATbHOTO BEHO3HOTO BIATOKY, B
oinbmocTi Bunaakis (14 (70%) nmpoBoauiy TOTaJIbHE BUCIYEHHS MEHIHT1IOMHU Pa3oM
3 ypaXK€HOI0 4acTHUHOIO cuHyca Ta (anbkca (3a Simpson I). ¥V 8 (57,1%) 13 Takux
XBOPHUX BUKOPHUCTAIU pO3pOOJIEHY HAMH METOIUKY O€3MEYHOTO 3aKPUTTS KParoBHX
nedextie BCC 13 omHOYacHUM 30€peKEHHAM IUISXIB KOJIATEpaIbHOTO BEHO3HOTO
BiATOKY. ¥ 100 13 104 Bunaaxis (96,2%) BUKOPUCTOBYBAJIM 30€pEKEHUIN KIANOTh
OKICTS Ha HIKI, 10 J>KUBHUTb, Js IUIACTUYHOTO 3aKPUTTS JEPEKTy

KOHBEKCUTAJIbHOI TBEPI0T OO0JIOHKH FOJIOBHOT'O MO3KY.

3aBasku AudepeHIiiioBaHoMy TIAXOAY A0 XipypriyHoro JjikyBaHHs [IM y
JIPYroMy TIE€pioJi CIIOCTEPEKEHHS BAAJIOCS JOCATTH 3O0UIBIICHHS PaJUKAIBHOCTI
BTPYYaHHS B YCIX MIATpynax XBopux 3a Tunom ypaxenHns BCC 3a xkmacudikaiiero
M.P. Sindou Ta J.E. Alvernia (I-II, III-IV ta V-VI). Takum unHOM, pagukajibHe
xipypriune BumaieHuss [IM (Simpson ) mocroBipHO mepeBaxkaao y Ipyromy

nepioi cnocrepeskenns — 74 (71,2%) nauientiB npotu 23 (24,2%) npu p<0,001, a



HepaaukanbHe (Simpson II-IV) — y mepmomy (Bim p=0,035 mo p<0,001).
HesBaxkatoun Ha OUIBII arpeCMBHUN XIPYpPriuHUN MiAXI Yy APyromy mnepiojl
CIIOCTEPEKEHHS, KIJIbKICTh BHUMAJKIB BEHO3HOIO 1H(APKTY 3HAYHO 3MEHUIMIACS
(17,9% Bunanxkis B 1-my nepioai npotu 3,8% y 2-my (p=0,001)), 1m0 nosicHroeTbCs
30epeKeHHIM IUIAX1B KOJATEPATbHOIO BEHO3HOT'0 KPOBOOOITY, HUISIXOM HIMPOKOTO
BUKOPUCTAaHHS HEHpPOHABIraliifHOTO TUIAHYBAaHHS Ta CYIPOBOJY OIepallii, a TaKox
BJIOCKOHAJICHHSIM MIKPOXIpypri4HOi TeXHikH BuaaieHHs [IM.

B npyromy mepioni crocTepekeHHs cepell 58 XBOpHUX IMOKpaIIeHHS
HEBPOJIOTIYHOIO CTaHy Ticis omepatii Bigmivagock y 46 (79,3%) (npu p<0,001
MOPIBHSHO 3 MEPIIMM IEPI0JOM), HEBPOJIOTIYHUI CTaH 0€3 3MIH 3aJIMIIAaBCAd y 5
(8,6%) mamientiB (p=0,883) ta moripmenus —y 7 (12,1%) (p<0,001). ITpu Bunucii
31 CTallOHApy CEpeIHIN MOKAa3HUK 3a IKajlo KapHOBCHKOro B MepHIOMYy Mepiofl
BIJIHOBUBCS JI0 BUXiJAHOrO piBHA (10 69,5+2,1 (20,8) 6amB; T=0,57, p=0,571) i
CYTTEBO IMOKpPAIUBCS y JAPYyromMy Hepiofl crocTepexeHHs (30uibiieHHs Ha 22,7%
no 80,5+1,2 (12,5) 6aniB; T=12,2, p<0,001). Ilicnsomepariiiina JETaIbHICTh
MPOTATOM TIEPIIOTO MICsAI Mmichs omeparili Oyna 3adikcoBaHa JIMIIE B MEPIIANA
nepioj cnocrepeskenus y 4 (4,2%) xsopux (x>=4,47; p=0,035).

binbm arpecuBHa XipypriyHa TakTHKa TOKaszajia OE3yMOBHI TepeBaru He
JUIIe TpU OUIHLI HaWOIMKYMX Pe3ysbTaTiB, a ¥ NpH aHami3l BIIJAJICHHX
pe3yNbTaTiB XIPyprivHOTO JIKyBaHHA. B mepmoMy mepiofil CHOCTepeKEHHS
Bi/I3HaueHo 14 (14,7%) BunankiB peuuauBy/mpoaoBxeHoro pocty I[IM, B Toi vac
K y JApYyroMy nepiojil Takux BUNaAkiB Oyno B 3,1 pasu menme — 5 (4,8%) npu
v>=5,67; p=0,017.

BcranoBneno, mo moka3sHUKKA Oe3penuauBHOI S5-tH 1 10-TM  pivHOi
BIDKMBAHOCTI y mauieHTiB 3 [IM: 1) mpu ToTanbHOMY BUAAQJICHHI MyXJWHU (32
Simpson I) cranoBsate 96,0% 1 85,5%, npu HepaauKaabHOMY MiAXO0A1 (32 Simpson
II-V) — 88,9% (p<0,05) 1 81,9% (p<0,05). IIpu mpoMy HEpaIUKATHHICTh
xipypriunoro BTpy4anHs npu [-1I tumi iuBasii [IM y BBC 3menmye nokaznuku 5-
T 1 10-TH piyHOi 6€3penauBHOI BUKUBaHOCTI 10 86,6% (p<0,01)178,3% (p<0,01)

BIJIMOBIAHO; 2) MU PO3MIipi MyXJIMHU 10 54 MM cTaHOBIATE 95,5% 1 91,4%, a nipu



po3Mmipax >54 MM 3mMeHIIyrThCs 10 87,5% (p<0,001) 1 72,5% (p<0,001); 3) mpu
ypaxkenni BCC I-1II Ta V-VI tumiB 3a xnacudikamietro M. P. Sindou and J. E.
Alvernia nopiBaioTh 94,0% 1 89,1%, a y Bunmangkax IV tumy inBasii — 66,5%
(p<0,01) 1 43,5% (p<0,001); 4) y maIieHTiB *KiHOYOI CTaTi CTAHOBIATH 95,2% 1
88,5%, y uonosikiB — 84,8% (p<0,05) 1 73,0% (p<0,01).

[IpobGnema peuuauByBaHHs no0OposikicHux MeHiHriom (Grade 1) micas ix
JOBOJII paguKaibHOro BumaneHHs (Simpson ) 1 BIACYTHICTh y YaCTHHI BUIAIKIB
MPOJIOBXKEHOTO POCTY MICHS HepaaukalbHOro BupaneHHs (Simpson [I-V)
noTpedyBana NOrJuOJICHOrO BUBYEHHS IMYHOTICTOXIMIYHHUX Ta MOJIEKYJISIPHO-
OiomoriuHux ocobmuBocted MeHiHriom BCC. TIlokazHuk mnpomidepaTUBHOT
aKTUBHOCTI myxJiuHU Ki67 MOMIpHO acoIliloBaBcs, SIK 13 TIPUIUM IPOTHO30M
BCTaHOBJICHO, 10 Tpu ekcmpecii Ki67 >4,5% pusuxk peunauBy/ MpoaAOBKEHOTO
pocty IIM 3pocrae y 7,5 (OR=7,5; 95% JI (1,3-43,0) pa3y, a mpu CTyIIeHi
snosikicHocTi mepBuHHOI [IM  (Grade 2-3) pu3HMK HECHPUSTINBOTO IPOTHO3Y

30uIbIIyeThes B 5,3 (95% JII 1,0-29,4) pa3y.

BrpoBamkeHHs ONTUMAJIBHOI XIPYPT14HOI TAKTUKU 3 YpaxXyBaHHSAM JAHUX
Cyd4acHUX HEUpOpaIioNoOriYHUX METOMIB JOCIIDKCHHS CHpHs€e 301LIbIICHHIO
pPaJMKaIBbHOCTI Ta MAJTOTPAaBMAaTUYHOMY BHUJIAJIEHHIO MapacariTajibHO1 MEHIHTIOMH 1
3MEHIIICHHIO PU3UKY I1HTPAOIEpaIliiHUX Ta MICISAONEpaIifiHuX YCKIAIHEHb, IO

MO3UTUBHUM YMHOM BIUIMBA€E HA HAMOJIMIKY1 Ta BiJIalICH] pe3yJbTaTH JIIKyBaHHS.

HaykoBa HOBH3HA OTPUMAaHUX pe3yJIbTATIB.

’sicoBaHl  tomorpado — aHaTtomiyHi ocoOmmBocti IIM Ta ix
B3aemoBigHocunM 13 BCC, mapacaritanbHUMU BeHaMH Ta (DyHKITIOHAIEHO
BOXJIMBAMH 30HAMH TOJOBHOTO MO3KY, IO BIUIMBAIOTh HA TAKTHKY
XIpypriuHoro JKyBaHHs. BcraHoBieHi TpaHcoOpMOBaHI — NUIAXU

BEHO3HOTO BIATOKY B 3aJ€XKHOCTI BiJI JUISHKHA OKJIIO311 BEPXHBOIO



cariTaJbHOTO CUHYCY IapacaritajJbHOI0 MEHIHT10MOIO: IepeHs, CEpeaHs
ta 3a1H4 TpetuHu BCC.

nepiie po3po0aeHo 1 HAayKOBO OOIPYHTOBAHO CHOCIO TUIACTUKU JEPEKTY
BepxHBOTO  caritanmbHoro  cunycy (BCC) micas  BumaneHHs
napacaritainbHoi MmeHiHriomu (IIM), sika mpopocia 1 abo 2 ctinku BCC ne
BUKIMKAIOUM HOTO OKIIO3it0. Bmepre po3po0ieHo 1 HayKOBO
OOTPYHTOBAHO CIMOCIO TUTACTUYHOTO 3aKPUTTS KpanoBOro aedexTy
BepXHbOro caritanpHoro cunycy (BCC), micist TOTaabHOTO BUIATICHHS
(rpamauis I 3a knacudikaiiero Simpson) mapacariTaibHOT MEHIHT1IOMH
(ITM), sika Bukiukae oOtypariito BCC (rpagauis VI 3a kinacudikaiiero
Bonnel ta Brotchi) i3 30epexeHHsIM IUISIXIB KOJaTepaabHOTO KPOBOTOKY.
CTaHOBJICHO, 1110 00’€M I1HTpaonepaliiiHoi KpOBOBTpPATH MpU BUIAJECHHI
[IM mnoB’s3anuii 3 po3mipom nyxiunu (rs =0,59, p=0,000 i rs =0,57,

J.E. Alvernia VI (rs =0,29, p=0,004 ta rs =0,20, p=0,042).

a JaHUMH KOPEJSIIIIMHOTO aHai3y BCTAHOBJICHO HASBHICTh CTATUCTHYHO
3HAQYYIIOTO MPSMO MPOMOPIIAHOTO 3B’SI3KY CEPEAHBOT CHUJIU  MIXK
cryneneMm inBasii myxiaunu y BCC 3a knacudikariero M.P. Sindou 1 J.E.
Alvernia VI Ta BUHUKHEHHSM I1HTpaomnepamiiHo HAOpSIKy MO3Ky (y
nepuuit iepiof rs =0,37, p=0,000; y npyruit nepiox rs =0,30, p=0,002).

a JaHUMHU KOPEIAILIMHOTO aHali3y BCTAaHOBJICHA CTATUCTUYHO 3HAYYIIA
00EpHEHO MPOMOpIlIHHA KOpeJsAlis MK HEBPOJOTIYHHM pIBHEM 3a
mkanoro KapHoBcekoro y mepmry go0y micis omeparlii, a TakoX Mpu
BUITHCIII Ta MICJISIONIEPAIliiHAM HapOCTAHHIM HAOPSKY MO3KY, PO3BUTKOM
reMaToOMH Y JIOXK1 yXJIMHU 1 BeHO3HOTO 1H(apkTy (Bix rs =—0,20, p=0,048
1o s =0,47, p=0,000).

CTAaHOBJICHO, III0 BUKOPHUCTaHHS CHCTEMH HEWpOHABITAIlll CHPHUSIIO
3MEHIICHHIO BUIMAJKIB 1HTpaomnepamiiHux yckiagHeHb (rs =—0,22,
p=0,035).

CTaHOBJICHO, 10 BIIHOCHUN PU3UK PELMIUBY / MPOAOBKEeHOTO pocty [IM



30utemyetbest: 1) B 7,04 pasy (95% Ml 2,33-21,2) mpu mo4aTKOBOMY
po3mipi [IM monanx 54 mm (p<0,001); 2) B 5,57 pazy (95% I 1,27-24,34)
Npy HEPAJAUKAIBHOMY XapakTepi BUIAJICHHS MyXJIMHU MPH TIEPBHHHOMY
BTpy4aHHi (Simpson II-V) (p<0,05); 3) B 10,1 pasy (95% Al 1,31-78,1)
npu [-1I tum i#Bazii [IM y BBC ta HenmoBHOMY BHWAAJICHHI MYyXJIHHU
yososivoi ctati (p<0,01); 5) B 3,33 pazy (95% I 1,10-10,12) npu IV Tumi
iaBazii y BBC (3a M.P. Sindou and J.E. Alvernia) (p<0,05).

OBEJICHO, 1110 BpaxyBaHHsA JaHux npo mpoxigHictk BCC Ta craH
KOJIATEPAJIbHOIO ~ BEHO3HOTO  KPOBOOOITY  JO3BOJSE  YHUKHYTH
ATPOTEHHOTO YIIKOJKEHHS (DYHKIIOHAIBFHO BKIUBUX BEH, Ta 30LIBIIYE
pPaANKaIbHICTh BUJTAJICHHS HOBOYTBOPEHHS 31
30epeKEHHSIM/TIOKpAIIEHHSIM (PYHKI[IOHAJIbHOTO CTaHy XBOPOTO BXE B
paHHBOMY  MICJSIONEpaIiiHOMY TepioJi Ta JO3BOJISIE TOKPAIIUTH

Bi/IJIaJICH1 pe3yJIbTaTH JIIKyBaHHS.

IIpakTHyHe 3HAYEHHS OTPUMAHMX pPe3yJbTaTIiB

€3yJIbTaT POOOTH PO3MIMPIOIOTh HAYKOB1 YSBIICHHSI MPO OCOOJMBOCTI
(GyHKIIOHYBaHHS BEHO3HOI CUCTEMH TOJIOBHOTO MO3KY mipu [IM, Ta BIiiuB
OTPUMAHUX JAHUX HA TAKTHKY XIpypridyHOTO JIKYyBaHHS MMapacariTaibHUX
MEHIHT10M T'OJIOBHOTO MO3KY.

JIOCKOHAJIEHa TEXHIKa XIPypriyHOro JIIKYBaHHS MapacariTajbHUX
MEHIHT10M B 3ajiexHocTi Bl nmpoxigHocti BCC Ta ctany KojiaTepajibHOTO
BEHO3HOT'O KPOBOOOITY.

TOYHEHO MOKa3u Ta 0COOJIMBOCTI 3aCTOCYBAaHHS CHCTEMH HEHpPOHaBITaIlil
JUISL  TIepEeoTNepalliiHoro TUTAHYBAaHHS Ta HABITAI[IHHOTO CYIPOBOIY
xipypriunoro BujaneHus [IM.

03pO0JICHO Ta BIPOBAIKEHO CIIOCIO TUIACTUYHOTO 3aKPUTTS KParOBOTO

I[C(bCKTy BCPXHBOT'O cariTajJbHOTO CUHYCY MICJISA TOTAJBHOTO BUAAJICHHA



mapacariTaJibHOi MEHIHTIOMH, sKa Bukimkae ob0typamniro BCC, i3
30epeKEHHSIM MIIAXIB KOJIATEPATHHOTO KPOBOTOKY (IMATEHT YKpaiHW Ha
kopucHy Mozenb Ne 146106 (UA) Bix 20.01.2021p.).

03po0JIeHO Ta BIPOBAKEHO CIOCIO TMIACTUKH JAe(EeKTy BEpPXHBHOTO
caritanibHoro cunyca (BCC) micns BujaneHHsi mapacariTajlbHOl
MEHIHT10MHU, sika mpopocna 1 abo 2 ctinku BCC, He BUKIMKaOUM HOro
okro3ii (mateHT Ykpainu Ha KopucHy monaens Ne 146105 (UA) Bin
20.01.2021p.).

OBEJICHO JOLIBHICTh BU3HAYEHHS IMYyHOTICTOXIMIYHMX MapkepiB Ki67,
p53, Her2/neu ta Cyclin D1 nns nporHo3yBaHHsS pU3UKY BUHUKHEHHS
PELUINBIB/TIOIOBKEHOTO POCTY MapacariTalbHUX MEHIHT10M.

OBEJICHO, 110 TOBHOI[IHHMM aHali3 1HCTPYMEHTAJIbHUX METO/IIB
JOCITIJIKEHHSI TOJIOBHOTO MO3KY 13 BUKOPHCTAHHSM OIIII1 JOCTIKEHHS
CYJIMHHOI CHCTEMH T'OJIOBHOT'O MO3KYy, HEHpOHaBiramiiHoi ctasiii (3a
HasgBHOCTI naHux MPT romnoBHoro mo3ky ta/abo CKT-anriorpadii) ta
HOBUX MIKPOXIPYPTIUHUX TEXHIK CIPHUs€ 30UIBIICHHIO PAIUKAIBLHOCTI Ta
MaJIOTpaBMAaTUYHOMY BHUJIQJICHHIO TlapacariTajibHoi  MEHIHTIOMH 1
3MEHIIICHHIO  PU3MKY  IHTpaomepamiiHux Ta  MICIsSonepaiiifHux
YCKJIaJIHCHb, 110 TTO3UTUBHUM YMHOM BIUTMBAE HA HAWOIMK41 Ta BiIaICH]

pe3yJIbTaTH JIIKyBaHHS.

KurouoBi cjioBa: napacaritajgbHa MEHIHTIOMA; XIpyprivyHE JIKyBaHHS;
Xipypris mapacariTaJbHUX MEHIHT10M; BEpXHIN CariTAIbHUN CHHYC; PE3yJIbTaTH
JIKYBaHHS; paIUKaJIbHICTh; IPOrHO3YBAaHHS; IPOJOBKEHUH PICT; pELUIUBY;

cTymiHb 310sKicHOCTI; Ki67; p53; Her2/neu; Cyclin D1.



ABSTRACT

V. Perepelytsia Differentiated surgical treatment of parasagittal meningiomas.
— Qualifying paper with no editorial review (a manuscript).

PhD Medicine thesis, specialty 222: Medicine, field: 22, Healthcare. — Dnipro
State Medical University, Dnipro, 2023.

This paper has been prepared using the facilities of the Municipal Enterprise,
Mechnikov Dnipropetrovsk Regional Clinical Hospital, Dnipropetrovsk Regional
Council, and Dnipro State Medical University and is devoted to the differentiated
surgical treatment of parasagittal meningiomas.

Objective: Improve the parasagittal meningioma patients’ treatment
outcomes by determining the optimal surgical tactics using advanced
neuroradiological study methods.

The thesis is based on the analysis of the results of examination and surgical
treatment of 199 parasagittal meningioma patients aged 19 to 78 (median, 55) treated
in the Neurosurgical Department No. 2, Mechnikov Dnipropetrovsk Regional
Clinical Hospital, Dnipropetrovsk Regional Council in 2000—-2022.

This thesis analyzes the results of retrospective (n = 95) and prospective (n =
104) studies. The criterion for patient stratification into two groups was the
introduction of a differentiated approach to the choice of surgical treatment tactics,
given the preoperative angiography (selective cerebral angiography (CAG) and
helical computed tomographic angiography).

Female patients predominated in both study periods — 67 (70.5%) and 75
(72.1%) patients in the 1% and the 2™ periods, respectively. At the same time, in the
2" study period, patients were older: the median patient age in the 2™ period was 59
(49-66) vs. 52 (47-58) in the 1% period.

Most often, the PMs were located in the middle third of the SSS. In terms of
tumor invasion in the SSS, M.P. Sindou and J.E. Alvernia’s type I prevailed in both
periods — 63.2% and 61% in the 1% and the 2™ periods, respectively. The PM

malignancy assessment also showed the prevalence of grade 1 tumors in both the 1%



(85.3%) and 2™ (85.6%) study periods, without any significant difference between
the values. The two study periods only had significant differences in terms of patient
age. the median patient age in the 2" period was 59 (49-66) vs. 52 (47-58) in the 1%
period. Based on other comparison criteria, the difference was insignificant,
indicating the compatibility of the two study periods in terms of initial characteristics
and the possibility of comparing the results.

The average preoperative Karnofsky score for quality of life and neurological
condition in the first period was 68.2£1.0 (9.6), which was significantly higher than
in the second period, 65.6+0.8 (8.3) (p=0.039).

The extent of surgical intervention in the 2™ study period depended on the
angiographic results (HCT angiography, 34.6%; invasive CAG, 21.2%; p=0.004 and
p=0.04, respectively, vs. the first period): namely, the SSS patency of and the
presence of a developed system of collateral venous outflow pathways in case of
SSS occlusion.

The CAG data analysis in patients with SSS occluded by a parasagittal
meningioma showed that in the case of occlusion of the anterior third of the SSS,
only one outflow pathway is present in the collateral venous circulation — due to
the retrogradely functioning hypertrophied prefrontal vein. In case of occlusion of
the middle third of the SSS, the collateral venous outflow will use two pathways:
prefrontal veins and superficial frontal veins. In the case of occlusion of the posterior
third of the SSS, venous outflow was compensated both by the superficial parietal
and prefrontal veins and by newly created diploid anastomoses, which ensured
extracranial blood outflow into the hypertrophied orbital veins or angular branch of
the facial vein.

Surgical treatment tactics in the 2" period was based on the following
principles: in case of meningioma invasion (M.P. Sindou and J.E. Alvernia’s type I-
I, n=72), radical excision of the tumor together with the matrix was mostly
performed (Simpson grade I; 55 (76.4%) patients). If one of the SSS walls is
damaged (M.P. Sindou and J.E. Alvernia’s type III, n=8), the SSS plastic surgery

using our method was applied for the radical PM removal in half of the patients. If



two walls of the SSS are damaged but it is still passable (M.P. Sindou and J.E.
Alvernia’s type IV, n=4), the nodal part of the tumor was removed without removing
the matrix (Simpson grade III) in half of the patients, while the remaining patients
had partial PM removal (Simpson grade IV). Most patients (14 (70%)) with the SSS
tumor type V-VI (n=20), when the SSS occlusion was confirmed and formed
collateral venous outflow pathways were detected, underwent total meningioma
excision, along with the affected part of the sinus and falx (Simpson grade I). In 8
(57.1%) patients from the above group, we used our method of safe closure of the
marginal defects of the SSS with simultaneous preservation of collateral venous
outflow pathways. In 100 of 104 patients (96.2%), we used a preserved periosteum
flap on the feeding pedicle for a convexital duraplasty.

Due to a differentiated approach to the surgical PM treatment in the second
study period, we achieved an increased radicality of intervention in all patient
subgroups based on SSS tumor type as per M.P. Sindou and J.E. Alvernia (I-11, III-
IV, and V-VI). Thus, radical surgical PM removal (Simpson grade I) significantly
prevailed in the second study period, namely 74 (71.2%) vs. 23 (24.2%) patients,
p<0.001; compared to non-radical removal (Simpson grade II-IV) in the first period
(p=0.035 to p<0.001). Despite a more aggressive surgical approach in the second
study period, the incidence of venous infarction decreased significantly (17.9% of
patients in the 1 period vs. 3.8% in the 2™ period (p=0.001)), which is explained by
the preservation of collateral venous circulation pathways through the widespread
use of neuronavigation planning and surgery support and improved microsurgical
PM removal techniques.

In the second study period, 46 (79.3%) of 58 patients had postoperative
neurological condition improvement (p<0.001 vs. the first period); 5 (8.6%)
patients’ neurological condition remained unchanged (p=0.883) and in 7 (12.1%)), it
deteriorated (p<<0.001). The average Karnofsky score at discharge in the first study
period recovered to its original value (69.5£2.1 (20.8); T=0.57, p=0.571) and
significantly improved in the second study period (increase by 22.7% to 80.5+1.2



(12.5); T=12.2, p<0.001). Postoperative mortality in the first month was only
identified in the first study period — 4 (4.2%) patients (x>=4.47; p=0.035).

A more aggressive surgical tactic demonstrated clear advantages in both
assessing the immediate results and analyzing the long-term surgical treatment
outcomes. In the first study period, 14 (14.7%) patients had PM
recurrence/prolonged growth vs. 3.1 times fewer number of cases in the second
period — 5 (4.8%), x?>=5.67; p=0.017.

We found that the PM patients have the following recurrence-free 5- and 10-
year survival: 1) in case of total tumor removal (Simpson I), 96.0% and 85.5%,
respectively; in case of non-radical removal (Simpson II-V), 88.9% (p<0.05) and
81.9% (p<0.05), respectively. At the same time, non-radical surgery in type [-II SSS
invasion by the PM reduces 5- and 10-year recurrence-free survival to 86.6%
(p<0.01) and 78.3% (p<0.01), respectively; in case of tumor size of up to 54 mm,
the indicators are 95.5% and 91.4%; with tumor size > 54 mm, they are as low as
87.5% (p<0.001) and 72.5% (p<0.001); 3); in case of M. P. Sindou and J. E.
Alvernia’s type I-III or V-VI SSS damage, 94.0% and 89.1%; and in case of type IV
invasion, 66.5% (p<0.01) and 43.5% (p<0.001); 4); in female patients, 95.2% and
88.5%:; in male patients, 84.8% (p<0.05) and 73.0% (p<0.01).

The problem of recurrence of benign meningiomas (grade 1) after their rather
radical removal (Simpson grade II) and the absence of prolonged growth after non-
radical removal (Simpson grade III-V) in some patients required an in-depth study
of the immunohistochemical and molecular biological features the SSS
meningiomas. The Ki67 tumor proliferative activity index was moderately
associated with a worse prognosis (r=0.44, p=0.025) and other
immunohistochemical markers (p53, Her2/neu, Cyclin D1) with correlation
coefficients of 0.52 — 0.59 (p<0.01). In addition, Ki67 expression > 4.5% is
associated with 7.5 times higher risk of breast cancer recurrence/prolonged growth
(OR=7.5; CI1 95% (1.3-43.0); in case of primary breast cancer grade 2-3, the risk of
unfavorable prognosis increases by 5.3 (CI 95%, 1.0-29.4) times.



The implementation of optimal surgical tactics based on advanced
neuroradiological studies contributes to increased radicality and minimally
traumatic parasagittal meningioma removal and reduces the risk of intraoperative
and postoperative complications, which has a positive effect on immediate and long-

term treatment outcomes.

Scientific novelty of the results.

1. We identified the topographic and anatomical features of the PMs and their
relationship with the SSS, parasagittal veins, and functionally important
brain areas, which affect the surgical treatment tactics. We determined the
transformed venous outflow pathways depending on the site of occlusion
of the superior sagittal sinus by parasagittal meningioma: anterior, middle,
and posterior thirds of the SSS.

2. For the first time, a method of plastic surgery for the superior sagittal sinus
(SSS) defect following the removal of a parasagittal meningioma (PM) that
invaded 1 or 2 walls of the SSS without causing its occlusion was
developed and scientifically substantiated. For the first time, a method of
plastic closure of the marginal defect of the superior sagittal sinus (SSS)
after total removal (Simpson grade I) of a parasagittal meningioma (PM),
which causes the SSS obturation (Bonnel and Brotchi grade VI) with
preserved collateral blood flow pathways, was developed and scientifically
substantiated.

3. It was found that the volume of intraoperative blood loss during the PM
removal is associated with the tumor size (rs=0.59, p=0.000, rs=0.57,
p=0.000) and the type VI SSS damage as per M.P. Sindou and
J.E. Alvernia (rs=0.29, p=0.004, rs=0.20, p=0.042).

4. The correlation analysis demonstrated a statistically significant direct
proportion (average significance) between the type VI tumor invasion in

the SSS as per M.P. Sindou and J.E. Alvernia and the development of



intraoperative cerebral edema (rs=0.37, p=0.000 in the first study period;
rs=0.30, p = 0.002 in the second study period).

5. The correlation analysis also demonstrated a statistically significant
inverse proportion between the Karnofsky score for neurological condition
on the first postoperative day and at discharge and the postoperative
growth of cerebral edema, development of hematoma in the tumor bed, and
venous infarction (rs=-0.20, p=0.048 vs. rs=-0.47, p=0.000, respectively).

6. It was confirmed that the use of a neuronavigation system helped reduce
the incidence of intraoperative complications (rs=-0.22, p=0.035).

7. It was found that the relative risk of recurrence/prolonged growth of the
PM increases: 1) by 7.04 times (95% CI, 2.33-21.2) in case of initial PM
size >54 mm (p<0.001); 5.57 times (95% CI, 1.27-24.34) in case of non-
radical tumor removal during the primary intervention (Simpson II-V)
(P<0.05); 10.1 times (95% CI, 1.31-78.1) in case of type I-II SSS invasion
by the PM or incomplete tumor removal (Simpson II-V) (p<0.05); 3.25
times (95% CI, 1.32-8.02) in male patients (p<0.01); 3.33 times (95% CI,
1.10-10.12) in case of type IV SSS invasion (according to M.P. Sindou and
J.E. Alvernia) (p<0.05).

8. It was confirmed that usage of the data on the SSS patency and the
condition of collateral venous circulation helps prevent iatrogenic damage
to functionally important veins, increases the radicality of tumor removal
with preservation/improvement of a patient's functional condition in the

early postoperative period, and improves long-term treatment outcomes.

Practical significance of the results

1. The results of the study expand the scientific understanding of the cerebral
venous system functioning in case of PM and the impact of the data
obtained on the tactics of surgical treatment of parasagittal meningiomas

in the brain.



2. The technique of surgical treatment of parasagittal meningiomas was
improved depending on the SSS patency and the condition of collateral
venous circulation.

3. The indications and features of the neuronavigation system for
preoperative planning and navigation support of surgical PM removal were
clarified.

4. A method of plastic closure of marginal defect of the superior sagittal sinus
after total removal of parasagittal meningioma that causes the SSS
obturation, with preservation of collateral blood flow pathways was
developed and implemented (Utility Model Patent of Ukraine No. 146106
(UA) dd Jan. 20, 2021).

5. A method of plastic surgery for the superior sagittal sinus (SSS) defect
after the removal of a parasagittal meningioma that invaded 1 or 2 walls of
the SSS without causing its occlusion was developed and implemented
(Utility Model Patent of Ukraine No. 146105 (UA) dd Jan. 20, 2021).

6. The appropriateness of identifying the immunohistochemical tumor
markers, Ki67, p53, Her2/neu, and Cyclin D1, for estimating the risk of
recurrence/prolonged growth of parasagittal meningiomas was proved.

7. It was confirmed that a comprehensive analysis of instrumental brain study
methods using the study of the cerebral vascular system, a neuronavigation
station (given the availability of brain MRI and/or HCT angiography data),
and new microsurgical techniques helps increase the radicality and
minimally traumatic removal of parasagittal meningiomas and reducing
the risk of intraoperative and postoperative complications, which

positively affect the immediate and long-term treatment outcomes.
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