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IN MEMORIAM

Hpo@. n-p Aapymr Enyapa Knpkecessin, 1.M.H.
1932 — 2012

Ha 24 mapt 2012 r. v namycna mpod. n-p Aapym Kspkecensn. mero my e
HEpa3pUBHO CBBP3aHO C HCTOpPUATA M PA3BUTUETO HA CbBPEMEHHATa HEBPOXUPYPIHs B
bbarapus.

[Tpod. a-p A. Keprecemnsu e poaex B McranOyn nipe3 1932 rox. [To-kbcHO ceMeicTBOTO
My ce npeceinBa B [[11oBaMB, KbI€TO IPEMUHABAT YIEHUUECKUTE U CTYJIEHTCKUTE My FOJIUHHU.
3aBbpiiBa MeauIMHa mpe3 1957 roa. u 3amouBa paboTa OTHAYajao KaTo €MUJEMHOJIOT B
Bamuuk u cnen ToBa kato Xupypr u aHecte3zuoior B [InoBaus u Bropa xupypruuecka KIMHUKa
Ha AsnexcanapoBcka 6omuuna B Codusi. B kimHuKaTa o HeBpOXupyprus moctTwiiBa mpe3 1963
rofl. KaTo OpAMHATOP U MOCJEI0OBATEIHO € N30paH 3a aCUCTEHT, CTApIIX U IJIaBEH aCHUCTEHT.
[Ipe3 1973 roa. ycmemHo 3amiUTaBa JOKTOpPCKA AMCEpTalMs Ha Tema ,,AHruorpadcka
JMArHOCTHKA MPU CyOTEHTOPUAIHU TYMOPHU M ChJIOBU MOPAKEHUSI HA BepTeOpoba3uiapHaTa
cuctema“. ChIllara rogrHa 3aMUHaBa Ha paboTa U crierann3anus 3a 2 roaunu B JKenepa npu
M3BECTHUTE HeBpoxupyp3u npod. Bepuep u mnpod. bepue. Tam TOl ycBosiBa Haii-
MPOrPECUBHUTE 32 BPEMETO ONEPaTUBHU METO/AM U Hali-Be4e MUKPOHEBPOXUPYPIUSTA, KOSITO
OTTOTaBa /10 Kpasi Ha KMBOTA My OCTaBa HEOTMEHHA U €KEJHEBHA 4acT OT OllepaTUBHATA MY
MpaKTHKA.

Crnen 3aBpbIllaHETO CH B KIIMHUKATA, Tpo(. KbpkecensH nmpunaraiie ¢ rojisiMa eHeprus,
cebeoT/1aBaHe M MHOT'O TPyl HATPYTIaHUS ONUT U 3HAHUS KATO [0 TO3U HAYMH U3UTHA HUBOTO
Ha KIMHMKAaTa [0 HEBPOXUPYPrusi Ha AJIEKCaHIPOBCKAa OOJHMIIA JIO EBPONEUCKOTO.
OrpoMHHUAT My HOPHHOC CE€ ChCTOM BBB BBBEKIAHETO Ha paboTara IMOJ MHUKPOCKON U C

v
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MUKPOMHCTPYMEHTH KaTO €XeIHEBEH METO] Ha paboTa. YCIOpeaHO C TOBA Ch3/1aBa M CBOS
LIKOJIA, IEIPO pa3JaBaliky 3HAHMATA U YMEHUATA CU Ha CBOMTE CHTPYIHULIU U y4eHHIH. [la
oOy4aBa, Jla mpeaBa ThHKOCTUTE Ha ONEpaTUBHATA HEBPOXUPYPrus 0e3 Ja ce cTpaxyBa OT
KOHKypeHIHs 0sixa HeroBoto Bepyio. [Ipod. A. Kppkecensn Oere npeBbpHan KIMHAKATA B
CBOM BTOPHM JOM — BHHAru rOTOB Jla CE€ OT30BE TaM KbJIETO € HY)KEH, BUHAru TOYEH U ChC
3a0esieXXUTeIHa KOMIIETEHTHOCT M IpodecHoHaln3bM Oelle NpeBbpHal padoTarta cuU B
penurus, 6e3 JeTHUIH U TPa3HULIH.

3aeIHO C BCHYKO TOBAa TOW HE HM30CTaBAlIE M AaKTWBHATA CU Hay4yHa JEHHOCT,
pa3paboTBaliky Ba)KHU U 3HAYMMHU TEMU B MHOTO U PA3JIMYHU 00JIaCTU HA HEBPOXUPYPTHUSATA.
[Tpe3 1981 rox. e u3dpaH 3a peOBEH JOLEHT MO HEBPOXUPYprus, a mpe3 1985 rox. crasa
»»JJOKTOp Ha MEJIUIIMHCKUTE HAyKU * Ha TeMa: ,,l [priioxenne Ha MUKpOXUpypruyHaTa TEXHUKA
MIpU TPaHCKPAHHWAIHUA OTIEpaIlMi Ha celapHaTa obmact™. 3a mpodecop Mo HEBPOXUPYPTHS €
u30pas npe3 1987 rox.

Ot 1968 rox. mo mencuonmpaneto cu npe3 2000 roxa. IIpod. d-p A. Kepkecensn
pbproBonu Karenpata u Knunukara nmo HeBpoxupyprust npu MeauuuHckus QaxynTeT B
AnekcaHZpoBcka OOJIHMIIA, a CcJie[] TOBa OIJlaBsiBa HEBPOXHUPYpTUYHATa KIMHHKA B
YuuBepcurercka 6onnuna ,,[lapuna Moanna‘.

[Ton HETOBO PBHKOBOACTBO JieueOHaTa, yueOHaTa U HaydyHaTa AEMHOCT MPOIbJKABAT Ha
MHOT'O BUCOKO M MOJIEPHO HUBO HE CaMO 3ara3Baiiku, HO U HAJATpaxJaiiku BCUUKH Hali-100pu
NPEeIXOJHU TPaauUuu W NocTikeHus. OCHOBHA HEroBa TEHACHLUS € Jla CTUMYJIUpa U
MOJIIOMara BCUYKU CBOM CHTPYAHMIM U Ja 'M MOATHMKBAa KbM HaydHO pa3BuThe. Taka, noa
HEroBO PBbKOBOJICTBO YCIIECIIHO 3alIUTaBaT JOKTOPCKHU qucepranuu 4™ nespoxupypsu. [loa
HEroBO PBKOBOJCTBO M aKTUBHO ChieHcTBUE u3pacHaxa 3™ mpodecopu u 2™ nonEHTH.
[Ipu3HaT opraHuM3aTop M y4eH IOJ HEroBOTO INepo u3nu3ar 150 HaydyHM Tpyna, HAKOJKO
MOHOTpa(uH U PHKOBOACTBOTO IO HEBPOXUPYPTHS, HA KOETO € PEAAKTOP.

C HEroBOTO AaKTHMBHO CBICHCTBHE M PBKOBOJACTBO CE€ IIPOBEXKAAT PEIOBHU
KOH(EPEeHIMH 1 yJacTusl BbB BCUUKH F'0JIEMH ¥ 3HAYMMHU HEBPOXUPYpruuHu popymu. Heroso
JIEJI0 € CBhIIO TaKa W Ch3/1aBaHETO Ha CIMCAHME ,,bbirapcka HEBPOXUPYPIUs™, Ha KOETO €
TJIaBEH PelaKTop.

[Tpod. n-p A. Kbpkecensin pa3zBuBaiie U oborarsiBalle yHacleIeHOTO B ydyeOHara
nerHoctT Ha Katenparta mo HEBpOXHpyYprus, 3ara3Baiiky 1yxa Ha npeamecTBeHunuTe cu. 1loxa
HETOBO PBKOBOJICTBO M MHOTO aKTHBHO YYacTHe Lisijia IJiesiia ObJArapCcku U 4yKJIeCTpaHHH
HEBPOXUPYpP3U ce 00ydyaBaxa U mpuao0rxa CrieluaIHoCT.

[Tpod. n-p A. Kppkecensn octana Ha cBOsl Mpo¢eCHOHAJIeH NOCT /10 Kpasi. 3a HEro ToBa
Oeme ABAT W OTTOBOPHOCT, KOWUTO HOCEIIE C 4YecT, JOCTOMHCTBO, EHTYCHAa3bM,
npodecroHan3bM U U3IPHKIMBOCT. 3aTOBA, 32 LisAjaTa Hallla HEBPOXUPYPrU4yHa OOIIHOCT
TOM Ille OCTaHe KaTo MpHUMeEp 3a TojisiMa TBOPYECKAa JMYHOCT M JIOCTOMHO W3IbJIHEH
npodecroHaieH KHUBOT.

Mup Ha npaxa my!

[Tpod. a-p Cumon YHKUSIH
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BBH3PACTOBU PA3JIMKU ITPU MALIMEHTHU C JIYMBAJIHU IMCKOBU XEPHUU
Pymen ITonos, Kensizko Mutes
Knunuka no neepoxupypeus, VMBAJI ,, Llapuya Hoanna — UCYJ1”, Cous

Pe3rome

Llen u obexm Ha uzcredsanemo: CBIOCTaBIHE HA KIMHWYHATA KAPTHWHA, ONEpAaTHBHATA HAXOJKAa M PE3yNTATUTE IPH
BBH3PACTHH MAIMEHTH HAJ( 65 T., ¢ 00MIHs OpOii MAMEHTH C AUCKOBHM XCPHHUHU B TyMOATHUS OT/IENI Ha TPhOHAYHUSI CTHIO.
Mamepuan u memoou: B npoy4BaHETO ca BKJIFOYCHU MAIMCHTH, JICKYBaHH B KIIMHHMKATa 10 TIOBOJ IUCKOBH XCPHHUU B
JMyMOAJTHUS OTAET Ha TPhOHAYHUS CTHIIO, 3a epuosa ot 2007-2011 r. [TanmeHTHTE ca pa3ieiieHu B ABE TPYITH: MAIIMCHTH
moJ 65 r. ¥ Haj 65 I. U ca CpaBHEHU pe3ynTaTHUTe.

Peszyrmamu: Ot 220 onepupanu nanueHTa, 9,5% ca B rpynata Hazg 65 1. Ilpu 38% oT TsX € uMaino ABUraTesieH AeUIUT
cpemy 29,1% ot ocranamute. PenecyanHa creno3a e otkputa mnpu 57% cpemy 14,6% ot npyrara rpyma.
CrnenmoriepaTUBHATE PE3YNITATH HE IMOKA3BAT 3HAUUMHE PA3ITHYIHSL.

3axnrouenue: Tlpu manmeHTH Hajg 65 TOAWHH IMCKOBATa MATOJOTHSA HE € Ka3yHCTHKA, MPOTHYA C IO-BUCOK MPOICHT
JIBUTATENeH Ae(UITUT U CIeONIepaTHBHATE PE3YIITATH Ca CHIIOCTaBUMH.

KirouoBu gymu: mymOanHa TUCKOBa XEPHUS, BB3PACTHHU TTAI[CHTH.

AGE DIFFERENCES IN PATIENTS WITH LUMBAR DISC HERNIATIONS
Rumen Popov, Jeliazko Mitev
Clinic of Neurosurgery, University Hospital “Tsaritsa Yoanna — ISUL”, Sofia, Bulgaria

Abstract

Goal: To compare clinical data, operative find and results in the elderly (65 years and more) and common group, suffering
lumbar disc herniations (LDH).

Materials and Methods: All patients with LDH treated between 2007-2011 are included. They are divided in two groups —
65 years or more and younger group.

Results: We performed surgery on 220 patients. 9.5% of them were >65. Motor weakness had 38% of the elderly and 29.1%
of the other group. Recessual stenosis had 57% of the elderly and 14.6% of the younger group. Early and late results are
comparable.

Conclusion: LDH in the elderly is not exception, causes higher rate motor weakness and postop results are similar.
Keywords: lumbar disc herniation, elderly.

(199 narmenTa) Ha BB3pacT OT 16 mo 64 roawHU
(cpenna BB3pact 43,5 1.) u rpyna ,,b” — Ham 65 T.
9,5% (21 manuenTa) Ha Bb3pacT OT 65 110 82 roauHu
(cpenna Bw3pact 74 r.), Tabn. I, u ca cpaBHEHU
pesynratute. HW3cnenaBa ce  TMpeIoNepaTUBHOTO
CHCTOSIHUE HA TAIMCHTUTE: CYOCKTUBHH OIUIAKBA-
HUA, HCBPOJIOrMYHA CHMIITOMATHKa W HHUBO Ha

BnBenenne

JIMCKOBHUTE XepHUH B TyMOATHUS OT/IEN Ha TPHO-
Ha4YHUSA CTHJIO ca MaTOJIOTHs, XapaKTepHa 3a XxopaTa
B aKTUBHA BB3PacT ¥ MHOTO TIO-PSIKO CpellaHa pu
Bb3pacTHU Haja 65 romunu. [lo Ta3u npuuunHa
MPOyYBaHMUATA HA JOUCKOBaTa TIATOJIOTHS TP
MAIMeHTH HaJl 65 TOMWHH ca CPaBHTEIHO Mallo-

Opoiinn. B MuHaIOTO TakWBa NAalMEHTH ca ce
CMSTAIN 32 M3KIIOYEHHWE M 4YecTo ca OWinu mpe-
LEHSIBaHU KaTO HETOJXOJSIIN 32 MUHUUHBA3WBHA
IUCKEKTOMUS, Thi KaTO HEPSIKO UMAaT ChIIbTCTBA-
M CTEHO3H, CIIOHIWIIONHUCTE3H U IPYTH JeTeHepa-
TUBHH TipoMeHd. C HapacTBaHETO Ha TPOIBIIKH-
TEJIHOCTTA Ha KUBOTA U pabOTOCIIOCOOHATA Bb3pacT
obadve, HapacTBa M YeCTOTaTa HA MHTEPBEHIIUUTE B
Tasu BB3pacToBa Tpyna. llenara Ha HacTOAIIOTO
MPOyYBaHE € Jia ChIIOCTABUM KIIMHUYHATA, OTepa-
TUBHATA HAXOJKAa WM PE3yNITaTUTE TMPH PA3ITUIHA
BB3PaCTOBH IPYIIH.

MarepuaJj u MmeToaH

B mpoyyBaHeTo ca BKIIOYEHH MAIMEHTH,
JIEKYBaHU B KJIMHHUKATA 110 TOBOJ JAUCKOBH XCPHHUU
B NyMmOaHUS OTAEeN Ha TPHOHAUHUS CTHIO, 3a
nepuona ot 2007-2011 r. [laruenTture ca pasneneHu
B JIBE TpYyMU: Ipymna ,,A” — narenTty noa 65 r. 90,5%

yBpena.

Pasrnexna ce u ce cpaBHsiBa oOeMa Ha orepa-
THBHATa UHTEPBEHIIUS U3BBPILICHA ITPH JBETE IPYIH
MAlMEHTH: JJAMUHEKTOMUS, XEMIJIAMUHEKTOMUS U
JTIUCKEKTOMHUSI.

JIoKyMeHTaJIHO ce OT4YeToXa pPaHHUTE ITOCTOIIe-
pPaTUBHU PE3yATaTH CIIOPE] CTaTyca MpH U3IMUCBa-
He. PegynTatuTe ca pasnpe/eneHu B 3 TPyIH CIIope
HUBOTO Ha TIOBJIMSBAaHE HAa BOJEIINTE CHUMITTOMH,
karo: ,,Ormmmunn’, ,,JloOpu” win ,,Jlomn™ B 3aBUCH-
MOCT OT CTETICHTa Ha MOBJHUSBaHE HA WM BJIOIIABA-
HE Ha OCHOBHHTE CHMNTOMH. KbCHHTE pesynTatu
0sixa oTYEeTEHU, Upe3 KaTaMHECTUYeH MeToj Ha 20
ClIydaitHO n30paHy MalueHTH oT rpyna ,,A” u 18 ot
rpyna ’b”, ciem 8-65 Mecema cien omeparusaTa
(cpemuo 42 mecena). IlamumenTure camm oleHHUXA
CyOEKTUBHO PE3y/ITaTUTE OT ONepaTHBHATA UHTEP-
BeHnus B 3 cremnenu: ,,Ormmunn’, ,,Jlo0pu” wim
L, Jomm™.
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Bpoii Cpenna Bb3pact Ipocaenenn Cpox, Mmecenn
I'pyna ,,A” 199 (90,5%) 43,51. (16-64T.) 20 (10%) 8-65 (42)
I'pyna,b” 21 (9,5%) 74 1. (65-821.) 15 (71%)
Taoa. 1. [TammmenTn.
Hugo L1-L.2 L2-L3 L3-14 L4-L5 L5-S1 >1
I'pyna ,,A” 1 7 12 82 111 19
I'pyna ,,b” 0 0 0 14 11 3

Taba. 2. Pasnpenenenue 1Mo HUBA.

Pesyararu

Beprebpanuusar cuHApOM € OWil TposiBeH NpH
BCHUKH TAIMEHTH B JIBeTe Tpynu. B rpyma ,,A”
00eBHS CHMIITOM € TIPOSIBEH TIPU BCHYKH
MaluuMeHTH, HO € Bojew| cumnroM npu 70,9% ot
ciydaunte. [Ipu 85,9 % Gonkara e 6una ¢ XpOHUYHO
permauBHpani xapakrep. B rpyma ,,b” Gonkara e
BOJIEILl CUMIITOM IIpH 62% OT NaIlMeHTUTE.

JBurarennust geguuur e nposiseH 29,1% npu
ManyueHTuTe moja 65 roa. B rpymnara Ha BE3pacTHUATE
napesute ca 38%. VIHTpaonepaTuBHO C€ YCTaHOBH,
4e yacT OT AUCKOBUTE XEPHHUM Ca ACOLMHUPAHU ChC
perecyaiiHa cTeHo3a npu rpyna ,,A” — 12,2%, rpyna
»b~ — 57%. Ilpn BCcHYKHM maruedT B rpyma ,,b” ¢
JBUTATENEH Ae(QUINT, HTHTPAOTIEPATHBHO € YCTaHO-
BEHA pelecyallHa CTeHO3a.

[IpenBua rojgemuss Opoil MALMECHTH U TOJIEMUS
BB3pACTOB JMaNa3oH B rpymna ,,A” ca yCTaHOBEHHU
JUCKOBU XEPHUM HA BCHYKHU HUBA, Kato 90% ot
JUCKOBUTE XEPHUH Ca Ha TOJHUTE TyMOATH! HUBA.
B rpymna ,,b” Bcuuku peructpupaHu ciydyau Harto-
JIOTUSITa € YCTAHOBEHA CaMO B JIOJHHTE JIyMOATHH
HUBA.

[Ipu BcHYKM MalMEHTH B TPYNUTE € HallpaBeHa
TUCKEKTOMUS U €[THA OT TPUTE OCHOBHH TEXHUKH HA
nexkommpecus. B rpyna ,,A” npeamnodyeTeH MeToJ €
(hopaMHHOTOMUSATA, KOATO € M3BbpiIeHa npu 73%
OT OIepUPAHUTE, METO]T HA BTOPH H300D € JIAMHHEK-
ToMuATa, u3BbpuieHa npu 14.6%. Hail-manpk e
Opost Ha xemuinamuHektomuute. ['pyna ,,.b” uma
Maska pasiuka oT 10% B moi3a Ha TaMUHEKTOMUSITA
(43%), B cpaBHEHHE C XEeMHUJIAMUHEKTOMHATA KaTO
n30paH MeToJ1 3a fexomripecus, Taoa. 2. Ta3u rpyma
¢dopaMuHOTOMHHTE ca TpennodeTeHd npu 24% ot
TAI[ICHTHUTE.

PannuTE MOCTOIIEPaTHBHU PE3YNTATH Ca OTUETE-
HU CIIOpE]] CTETIeHTa Ha MOBIMsBAaHE Ha CyOCKTHB-
HUTE OIJIaKBaHWs U cTaTyca NMpH U3MUCBaHeTo. B
rpyna ,,A” 39.2% ca mpersprienn 65p30 00paTHO
pa3BUTHE Ha CUMIITOMAaTHKaTa, O ITBJIHO MOBIHS-
BaHE, M ca OLCHWIM BB3CTAHOBSBAHETO CH KaTo
,,Otmmaao”. Kato ,,JIo6po” ca omeHnIM BB3CTaHO-
BSIBaHETO cH 68%, TIOpaay epCUCTUPaHe Ha HIKON
oT cuMmnTomute (mapesa, xumnecresus). [Ipu 1,5%
pesynratute ca ,Jlomm”, mopamyd HEMOBIHSIBAHE

WIN BIOIIABaHE HA OIUIAKBAHUATA, COUHUSAT OT
MAIEHTUTE € peolepupaH B PaMKHUTE Ha MPECcTos
IOpaJy BIJIOLIABaHE HAa CUMITOMAaTHKara. B rpyna
b’ TeHACHIMATA ce 3ama3Ba kaTto: ,,OTINYHO” ¢
BB3cTaHOBsBaHeTO Tipu 38%, ,,J100po” mpu 52% u
wJlomm” mpu 10% mopamu TpyaHOTO M OaBHaTa
€BOJTIOIMS Ha CUMITTOMATHKATA.

Pesynrature OT KaTaMHECTHYHOTO MPOYYBAHE
Ha rpyna ,,A” moKka3BaT pa3BUTHE MPH ,,0TIHNYHUTE”
pe3yaTaTd TOpagd OTIIyMsABaHE Ha HSIKOM OT
OIUTAKBAHUATA CIIE/ AEXOCIUTATU3ALUATA B PAMKH-
T€ Ha HAKOJIKO CEMHIIN, KaTO OTIIMYHUTE pE3yATaTh
ca 60%. bpost Ha ,,JloOpuTe” pe3yaTaTd HamassiBa
Ha 35%, nokato ,,JIomure” ce mopuinasar 1o 5%. B
rpyna ,,b” ce 3ama3Ba TEHACHLHUATA OT PAHHUTE
MOCTOTIEPaTUBHU pe3ynTatu. 33% olleHsBaT Bb3CTa-
HOBSIBaHETO cH KaTo ,,OTinyno”’. HsiMa chliecTBeHa
JUHAMHKa IpH 1o0pute pesyntatd, 53%. Jlomm ca
pesynTtartute npu 13% oOT manueHTuTe, MpH KOUTO
HE € HACTHNWIO 3HAYUTENTHO TomoOpsiBaHe M ca
OTpaHUYEHU NPH EKEAHEBHUTE CU JICHHOCTH.

Juckycus

Cropen npoyuBane Ha Matuda et al. [5] o 1962
T., 9YeCTOTaTa Ha ONEpPHpPAHUTE TyMOATHU TUCKOBU
xepaun e Omna 0,7%, B MO-KBCHU TNPOYYBAHUS
MIPOIEHTHT CE TIOBHUIIIaBa MporpecuBHoO 10 11% mpe3
2001 r. (Gembun et al. [1]). B namara cepus te ca
9,5%, KOeTo € CcXOIeH pe3yidTar, Karo ce Ma
MpeBHJ, Y€ HSIKOM OT aBTOPUTE OTYUTAT KATO
BB3pacTHH narerTute Haya 60 r. EnuH oT aBTOpUTE,
KOUTO OINpOBEpraBaT KOHCEPBATUBHHUTE HAarjacu
KBbM Ta3u rpyna 6onxu e Matsumoto et al. mpe3 2010
r. [4]. llpuynHa 3a Ta3W TEHIAEHIMSA KbM YBe-
JMYaBaHE Ha XUPYpPrUYHATa aKTUBHOCT € HE CaMo
yIbJDKaBaliaTa ce aKTHBHOCT M HapacTBalla
NICHCHOHHA Bb3PacT, HO U BCe MO-M3pa3eHaTa Haria-
ca KbM IMOBHIIIaBaHE KaY€CTBOTO HA JKUBOT.

Harada n Nakahara omre 1989 . yctaHoBsiBaT, ue
naToaHaTOMUYHATa HAaxOJKa IIpH BH3PACTHHUTE
NAlMEeHTH € TPeAUMHO OT (PUOPO3HUS MPBCTEH W
KapTWIarnHO3HATA [UIACTUHKA, JOKATO B IO-MJIa/1a-
Ta rpyna npeoOiagaBa myamno3HoTo sapo [2]. Tesun
pe3yaTaTu ce HoTBbpkIaBaT u or Gembun et al. [1].
3a pasnuKa OT IyJIO3HOTO SIAPO TyK HE MOXKE Jia ce
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OYaKBa JCXUIPATAIINS B PE30POIIHsI 1 KOHCEPBATHB-
HOTO JICUCHHE € 3HAUUTEIIHO No-HeeeKTuBHO. Te3n
MIPOMEHU HECbMHEHO TOBOPAT 3a MO-ToJIsIMaTa JaB-
HOCT Ha JICTCHEPATUBHUTE MPOIECH U B KOMOMHAIIUS
¢ TI0-BHCOKAaTa YeCTOTa Ha perecyalHara CTeHO3a
(57% cpeury 12,2% B HacTosMmIaTa cepusi) 0OACHIBA
MO-BHCOKATa 4YecTOTa Ha ABuraTeneH aehuut (38%
rpyna ,,b”, 29,1% rpyna ,,A”). Bce mak octpo
pasBUTHE C ,,MEK’ AWCKOB MPOJIATIC HE € U3KIII0Ue-
HUe, BbIIpekH Bb3pactTa [1, 3, 6]. IlogoOHu ciryuan
vMa u B Hamarta cepus, Pue. . CbueTaHHETO Ha
KOMITTU-IIUPAHN  TBJITOTOMUIITHN  JIETCHEPaTUBHU
MPOMEHH C TIO-TeXKBK HEBPOJIOTHYCH JCPUIIUT
00sICHSIBa 3alll0 B MHOTO MO-TOJISIM TPOLEHT TpH

UMBAL TSARITZA IOANNA

»- 4

. -

10mm/div

BB3paCTHUTE OOJTHU € IMPEIOoYeTeHa JIAMHUHEKTO-
MU WM XemuiaaMuHekTomusa, Taon. 3. 1o cwius
HAuuH ce OOSCHSBAT M PA3IHMKUTE B PE3YJITaTUTE
npu asete rpynu: I'pyma ,,A” € ¢ MO-HHUCBK s
HETaTUBHU paHHM pPE3YITaTH H  3HAYUTEITHO
HapacTBaHE Ha OTJIWUYHHUTE TPHU MPOCIEAIBAHE BHB
BpeMeTo, Tokarto I'pyna ,,b” He moka3Ba 3HaUHUTENIHA
JMWHAMUKA B KbCHUS Tiepuon, 1abn. 4 v Tabn. 5.

UntepecHa e HaOnromaBaHaTa pasinka B
3acerHaTyTe HUBA — B HAILIATa CEPUS BCUUKHU CITy4au
ot I'pyna ,,b” ca na HuBa L4-L5 u L5-S1, nokaro
Ipyrd aBTOPM HaMHpaT TI0-4eCTO JUCKOBa
MaTOJOTHS Ha JIOJHUTE TOPAKATHH W TOPHHUTE
mymOanuu [3, 6].

UMBAL TSARITZA IOANNA

-

10mm/div

p

@wr. 1. KT npu manuent Ha 67 I. ¢bC cTapa, BKaJlleHa JUCKOBA XepHHUd Ha HUBO L5-S1 BOsicHO 1 BTOpa, ,,M€Ka’’ XepHHUS
& 2

¢ BakyyM (peHomeH Ha HuBo L4-L5.

JlaMHHeKTOMHUSA XeMHIaMHHEKTOMHUSA DopaMHUHOTOMHUA JucKkeKkToMus
I'pyna ,,A” 14,6% (29) 11,67% (24) 73% (146) 100% (199)
I'pyna ,,b” 43% (9) 33% (7) 24% (5) 100% (21)
Ta6a. 3. OnepatuBeH ob6eMm.
OTtauyen (n) Joobp (n) Jlou (n)
I'pyna ,,A” 39,2% (78) 68,8% (121) 1,5% (3)
I'pyna ,,b” 38% (8) 52% (11) 10% (2)
Ta6a. 4. Panau pe3ynraTu.
Otinyen (n) Joobp (n) Jlom (n)
I'pyna ,,A” 60% (12) 35% (7) 5% (1)
I'pyna ,,b” 33% (5) 53% (8) 13% (2)

Tabu. 5. KbcHu pesynraru.
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POJISA HA UHTPAOIIEPATUBHOTO HEBPO®U3NOJIOTUYHO KAPTUPAHE IIPU
XUPYPI'USA HA MO3BUYHUSA CTBOJI: IOAOBPSABA JIU XUPYPIMYHATA OPUEHTALIUA?

Kanosn I'a6posckn'?, Kpacumup Munkun'2, Jlunaa @epaunangos’,
Kupun Pomancku?, Mapua MapuHoB '

'Kameopa no neepoxupypeus, Meouyuncku ynueepcumem — Coghus
’Knunuxa no nespoxupypeus, YMBAJI ,, Ce. Hean Puncxu* EAJ], Coghus

Pesrome

WuTtpaonepaTnBHO HEBPO(HO3HOIOTHYHO KapTHPaHe Ha M0/1a Ha YETBBPTU BEHTPHKYJI € MPEJI0KEHO KaTo METO, KOMTO
1oJ100psiBa OpHEHTANMATA U 0€3011aCHOCTTA IIPH XUPYPIUsl HA MO3BUHUS CTBOJI. Posisita My B cTBOJIOBaTa XHpyprusi, obaue,
HE € eJHO3HAYHO OIpeJieieHa B paHIOMHU3HPAaHN KOHTPOJIMPaHU Npoy4BaHus. Llenta Ha HameTo npoy4BaHe € J1a ce OLEeHH
NPUHOCHT Ha METOZAa 3a KapTHpaHe Ha MO3BYHHMS CTBOJ 3a IOJOOpsBaHE Ha MHTpaollepaTHBHATa opueHTanus. Hue
npeylaraMme OpUrMHaIHA METOIOJIOTHS, CHCTOSIIA CE B CPAaBHEHNE HAa CXEMATHYHH IIPECTABSHUS Ha PA3IOJI0KEHUETO Ha
OCHOBHHUTE MOTOPHHS siipa (JIMLEBO, MOAE3UYHO) CIIPSMO MAaTOJOTHYHKS NPOLIEC MPEIH M Clie] KapTHpaHe Ha cTBoja. B
JOITBJIHEHHE C BBIIPOCHUK OT €ANH ¢AUHCTBEH BBIIPOC IIEJIUM JIa CE IPOYIH CyOeKTHBHATA OLICHKA Ha OTIePaTopa BB BCEKU
XUpYypruveH ciy4vail. Hamumsr mMaTepuan ce ChbCTOM OT TPH ClIydasl ¢ MHTPaaKCHalHA CTBOJIOBA JIE3Us U 3 MAIMEHTA C
TYMOPH, KOUTO BTOPUYHO aHTKMUPaT MO3b4HUs cTBOJI. CpaBHEHHETO HA CXeMaTHYHOTO MTPEACTaBSIHE Ha MO3BUHHTE SI/Ipa,
OCHOBaHO Ha aHATOMUYHO M HEBPO(HU3MOJIOTUYHO KapTHpaHe, MoKa3a pasnuyus npu 3 ot 6 ciydas (50%). B ocrananute
3 ciy4as HeBPO(HM3HOJOTMYHOTO KapTHpaHEe MMalle MOTBbp)KJaBaiia pojis. MeToxbT Oelie CyOeKTHBHO OLCHEH OT
BOJICIIMS XUPYPT KaTo ,,[IPEAOCTaBAIl IONBIHUTEIHA HWHTpaomneatuBHa wuHpopMmanusa”™ B 3 (50%), ,mone3eH —
MOTBBPXKAABAIl aHaTOMHUYHaTa opueHTarus B 2 (33%) u ,HemoBiuaBaml omepauusata™ B 1 (17%) or cmydawure.
Kaprupanero Ha MO3BYHUS CTBOJI € HE3aMEHHM METOJ 32 UHTPAOIIepaTHBHA OPUCHTALIUS [IPU MHTEPBEHIIMU BHPXY HETO.
Toif moBNHsABa XUPYPrUYHATA CTPATETHS B IIOBEYETO OT CIYYAUTE U € IPEINOCTaBKa 32 O-100pH KIMHUYHH PE3YIITaTH.
KnrouoBu 1ymu: xapTupaHe Ha MO3BYHHMS CTBOJI, HHTpAOIepaTHBHA HEBPO(YU3HOJIOT UL, KpaHHAIHH MOTOPHH SIIpa.

ROLE OF THE INTRAOPERATIVE NEUROPHYSIOLOGICAL MAPPING IN SURGERY OF
THE BRAINSTEM: DOES IT IMPROVE THE SURGICAL ORIENTATION?

Kaloyan Gabrovski'?, Krasimir Minkin"?, Dilyan Ferdinandov'?, Kiril Romansky?, Marin Marinov'+

!Department of Neurosurgery, Medical University — Sofia, Sofia, Bulgaria
?Clinic of Neurosurgery, St. Ivan Rilsky University Hospital, Sofia, Bulgaria

Abstract

Intraoperative neurophysiological brainstem mapping (BSM) of the floor of the forth ventricle is proposed as a method for
improving intraoperative orientation and safety in brainstem surgery. Its role in brainstem surgery, however, is not
unequivocally determined by randomized controlled studies. The aim of our study is to evaluate the contribution of the
method of brainstem mapping in improving intraoperative orientation. We propose original methodology consisting of
comparison of schematic representations of the position of the basic motor nuclei (facial, hypoglossal) in relation to the
pathological process before and after BSM. Additionally a single-question questionnaire aims to study the subjective
surgeon’s impression in each surgical case. Our material included 3 patients with intraaxial brainstem lesions and 3 patients
with tumors secondarily engaging the brainstem. Comparison of the schematic representations of motor nuclei based on
anatomical and neurophysiological mapping showed differences in 3 of 6 cases (50%). In the other 3 cases
neurophysiological mapping had a confirming role. The method was subjectively evaluated by the leading surgeon like
“carrying additional intraoperative information” in 3 (50%), “useful — confirming anatomical orientation” in 2 (33%) and
“not influencing surgery” in 1 (17%) of cases. BSM is irreplaceable method for surgical orientation in brainstem surgery.
It modifies surgical strategy in most of our cases and is a prerequisite for better clinical results.

Keywords: brainstem mapping, intraoperative neurophysiology, cranial motor nuclei

understanding of brainstem surgical pathology and

Introduction have augmented surgical interest to that complicated

The brainstem is an extremely delicate and
functionally important part of central nervous
system. In historical aspect it had been considered
for a very long period of time as “no man’s land”
irrespective of the nature of the pathological process
[I, 2]. Recent advances in neuroimaging -
introduction of high quality MRI in routine
neurosurgical  practice and  comprehensive
morphometric anatomical studies have led to a better

anatomical area [3, 4, 5, 6].

From a neurosurgical perspective, reaching an
intrinsic brainstem tumor is accompanied by incision
of certain part of it, which is potentially functional.
Normal anatomical markers of the rhomboid fossa
(RF) are variable even in healthy individuals and
become extremely complex in the distorted and in-
filtrated by tumor brainstem [5, 7, 8]. Addressing
this issue, the method of intraoperative
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neurophysiological mapping (IONM) of the motor
nuclei of the floor of the forth ventricle or brainstem
mapping (BSM) was proposed by Strauss et al. in
1993 [9].

The aim of the present study is to evaluate the
usefulness of the method and its value in improving
intraoperative orientation of the surgeon during
surgical approaches through the floor of the forth
ventricle (thomboid fossa).

Material and Methods
Patient selection

From May 2011 to July 2012, six patients
underwent surgical procedures for brainstem tumor
at the authors’ institution. Patients were
prospectively included in the study after signing
informed consent for neurophysiological brainstem
mapping as a part of the surgical procedure. In all
cases surgical approach through the floor of the forth
ventricle was considered. Patients were divided in
two groups: group I — intrinsic brainstem lesions
(necessitating brainstem incision); group II — tumors
secondarily involving the brainstem and dorsally
exophytic ones.

Surgical procedure and anesthesia

General inhalatory anesthesia and short-acting
muscle relaxants (only for intubation) were used.
Muscle relaxants were not used after that until the
end of tumor resection. In all of the patients a
standard neurosurgical approach for exposing the
floor of the forth ventricle was applied, consisting of
median suboccipital craniectomy, telovelomedullary
approach (with partial vermian incision if needed).
After exposing the structures of the forth ventricle
and before surgical intervention of the brainstem
pathology BSM was performed. Tumor removal was
held individually according to the pathology, region
involved and the surgeon’s decision.

Technique of brainstem mapping

Intraoperative neurophysiological mapping of
the floor of the forth ventricle consists of direct
electrical stimulation of the rhomboid fossa and
recording from target muscles innervated by the
motor nuclei of the brainstem, Fig. /.

For direct electrical stimulation, we used constant
current, bipolar stimulation with disposable
concentric bipolar microprobes connected to an
equipment for intraoperative neuromonitoring
(Dantec Keypoint® or Medtronic NIM-Eclipse™)
[10]. Stimulation para-meters were rectangular
monophasic pulses — stimulus duration 100-200 ps,
frequency not exceeding 4 Hz and stimulus
intensities not exceeding 4 mA. After surgical
exposure of the RF, it was first stimulated for rough
screening with rather high stimulation intensities of
2 mA. After that stimulus intensity was lowered to
threshold and fine motor mapping and definition of
response areas of the motor nuclei was achieved.
For registration of triggered electromyography (trig.
EMG) disposable paired subdermal needle
electrodes (15 mm in length) were preoperatively
placed in the corresponding muscles. Target muscles
marked as basic and used in all cases were m.
orbicularis oculi and m. orbicularis oris (facial
nerve) bilaterally and lateral parts of the tongue
(hypoglossal nerve). In cases of group I additional
target muscles and their respective motor nuclei
were mapped: m. rectus lateralis — n. abducens,
posterior pharyngeal wall — n. vagus, n. glosso-
pharyngeus Separate EMG channel for the muscles
of mastication was not used for monitoring the
trigeminal nerve since far-field potentials from those
muscles are easily recorded from the facial nerve
channels. Recordings originating from the motor
nuclei of the cranial nerves V and VII differ in
latency and have specific waveforms.

Orbicularis oris sin.

Orbicularis oculi sin.

Orbicularis oculi dex.

Orbicularis oris dex.

Tongue

Fig. 1. Mapping of the left facial nerve response area with concentric bipolar probe and respective trig EMG recordings
in case 6 (vermian medulloblastoma propagating through the cerebellar peduncles to the rhomboid fossa).
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Assessment of the usefulness of BSM

In order to objectify the contribution of BSM,
schematic drawings of RF were obtained based on
pure anatomical orientation and neurophysiological
mapping. The leading surgeon was asked to choose
and further specify the pattern of nuclei
displacement and engagement by tumor process
based on his anatomical knowledge and surgical
experience prior to BSM. After BSM, second
scheme of RF was obtained based on response areas
of the motor nuclei. Both schemes were compared
and analyzed descriptively.

The subjective impression of the surgeon about
the usefulness of BSM was studied after each
surgical case using a one-question survey:

“What is your assessment of the contribution of
brainstem mapping of the floor of the fourth
ventricle in terms of surgical orientation and course
of surgery?”

o [Irreplaceable — improves anatomical
orientation, influences planning and course
of surgery.

o Useful — confirms anatomical orientation,
influencing planning and course of surgery.

o Useless — not affecting surgical orientation,
planning and course of surgery.

o Harmful — affecting unfavorably surgical
orientation, planning and course of surgery.

Results

Intraoperative mapping of the floor of the forth
ventricle was possible in all 6 cases. In all cases of
group II visualization of RF was initially hindered
by an overlying tumor and anatomical orientation
and neurophysiological mapping were not possible
until some reduction of tumor volume was
performed and RF exposed. In two of these cases
(cases 1 and 6) partial BSM was performed before
complete visualization of the RF.

Comparing the schematic maps of RF achieved
by pure anatomical and neurophysiological
orientation in three cases showed significant
differences, Table 1. In case 1 the zone of infiltration
was engaging and overlying the motor nucleus of
right facial nerve, instead of pushing in to the
contralateral side. In case 2 the tumor was situated
entirely above the two motor nuclei of the facial
nerves instead of partially infiltrating them, allowing
right supracollicular approach. The haematoma in
case 5 has pushed the motor nucleus of the right
facial nerve entirely upwards and contralaterally
allowing infracollicular brainstem incision.

The usefulness of the method was subjectively
assessed by the leading surgeon as “Irreplaceable —
improves anatomical orientation and influences
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planning and course of surgery” in 3 (50%) of the
operative cases, namely cases 1, 2 and 5. In two of
the interventions (cases 3 and 4) it was estimated as
“Useful — confirms anatomical orientation,
influencing planning and course of surgery”. In one
case (case 6) the role of the method was judged as
“Useless — not affecting surgical orientation,
planning and course of surgery”. In none of the
operations, intraoperative mapping was assessed as
“Harmful - affecting unfavorably surgical
orientation, planning and course of surgery”.

Discussion

Since its introduction in 1993 by Strauss et al. [9]
the method of intraoperative mapping of the floor of
the forth ventricle has been widely adopted in
brainstem surgery [9, 10, 11, 13, 14, 15, 16, 17].
Nonetheless, its usefulness and contribution for
brainstem surgery have never been challenged in
randomized controlled studies comparing brainstem
surgery with and without BSM [11, 12]. Such study
design would deprive the control group of the
potential benefits of BSM and is widely considered
unethical in the case of high-risk surgery like
brainstem surgery. Since, it is highly unlikely that
such studies in the field will ever appear the
usefulness of the method has been evaluated in one
historically controlled study [12]. A prospective
group with BSM was compared in terms of
functional outcome with historical control group
when BSM was not available. The authors report
reduced absolute number and severity of permanent
neurological complication in the group with
brainstem mapping compared to the historical group.
Such study designs as outlined by the authors have a
lot of intrinsic limitation such as documentation of
outcome (especially in the retrospective group),
availability of modern neuroimaging, augmenting
surgical experience.

We report herein our initial experience with our
first 6 surgical cases in which BSM was used. The
reported original methodology of comparing
schematic representations of the rhomboid fossa
based on anatomical and neurophysiological
orientation has not been previously described in the
literature. It utilizes the position and pattern of
displacement of the nuclei of the facial and
hypoglossal nerves. The rationale of using these two
nuclei as landmarks is: 1) they are the most
superficially situated motor nuclei of RF and their
mapping is possible with low current threshold,
meaning low current spread and high accuracy of
mapping [6, 9, 10, 11]; 2) they are in close relation
to other critical structures which cannot be directly
mapped like sensory and parasympathetic (nucleus
dorsalis nervi vagi) nuclei [5, 6, 7, 8]; 3) the so called
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“safe corridors” for brainstem incision are defined

by them [6, 10].

In addition to comparing schematic drawings of
the RF the surgeon’s impression on the usefulness of
single-question
questionnaire. The influence of BMS on surgical
strategy was concordantly confirmed by both

BSM was

studied

with a

methods in most of our cases.
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Even though the levels of permanent morbidity

(total of CN) and mortality (no perioperative deaths)
in our series (unpublished data) imply favorable
effect of BSM on surgical morbidity, the number of
cases (only 6) and the lack of control group impedes
further conclusions concerning functional outcome.

No | Age | Sex | Pathological Localization Group Anatomical orientation — | Anatomical orinentation | Neurophysiolocal Neurophysiological

process (according to | schematic representation | — description mapping — schematic | mapping — description
brainstem representation
engagement)

1 {37 |m | Medulloblastoma | Cerebellum, I Poorly visible median Tumor infiltration
right  middle sulcus, presence of 3 engages Lhe progection of
cerebellar striae medullares the nucleus of the facial
peduncle, pons contralateral to  fumor nerve.

infiltration. Tumor
infiltration in the right
lateral recess. Obscure
right facial colliculus.

2 (43 f Diffuse Pons, 1 Clearly visible median Both  facial nuclei —
astrocytoma  — | mesencephalon sulcus and striae caudally displaced by the
WILIO 1l gr. medullares.  Inlraaxial wimor.

pontine tumor deforming
the upper part of RI.
Unclear position of the
right facial colliculus in
relation to the tumor.

3 139 |f | Cavernous Pons, 1 Clearly visible median Bulging from the
angloma, mesencephalon sulcus dislocated to the haematoma 15 entirely
haematoma left, visible striae above the motor nucleus

medullares.  Intraaxial of the right facial nerve.
haematoma in the region

of the right facial

colliculus with no clear

distinction between

them.

4 |13 [T |Pilocytic Pons, 1 Clearly visible median Exophytic part of the

astrocytoma mesencephalon suleus and striac tumor is entirely above
medullares.  Exophytic the motor nucleus of the
pontomesencephalic left facial nerve.
tumor above the left
facial colliculus.

5 |42 | f | Cavernous Pons 1 Clearly visible median Haematoma bulging is
angioma, sulcus and striae situated in the right
haematoma medullares.  The RF lateral recess, pushing

LY seems  reddish  and aside the right facial
i \ elevated at the level of nerve nucleus upwards
'\L__J the right striac and medially. Caudally it

" — medullares, Tnclear reaches the upper pole of

transition to the midline the hypoglossal nucleus.
structures of the RF.

6 |8 m | Medulloblastoma | Vermis, Il Clearly visible median Tumor infiltrating the left
middle sulcus and striae middle cerebral peduncle
cerebellar medullares. Tumeor and RL' entirely lateral lo
peduncle, infiltration in the left the motor nucleus of the
pons, medulla lateral recess. Visible left right [acial nerve.
oblongata and right facial colliculi.

Left facial colliculus in
close proximity to the
tumor infiltration.
Table 1. Black circles represent facial nerve nucleus response area. Black elipsoids represent hypoglossal nerve nucleus

area. Squared pattern is used for dorsally bulging part of an entirely intraaxial brainstem tumor (group I). Paralel oblique
lines pattern is used for dorsally exophytic or visible at the dorsal surface of RF tumor (group II).
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Conclusions

Brainstem mapping is easily applicable and
according to our results is irreplaceable method for
surgical orientation in brainstem surgery. It modifies
surgical strategy in most of our cases and is a
prerequisite for better surgical results.
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3HAYEHUETO HA YJTPA3BYKOBA OLIEHKA HA APTEPHO-BEHO3HU MAJI®OPMALIUA
IO Ilerporal, XKusko Cypues?

'Kameopa no nesponoaus, Meouyuncku ynusepcumem — Cogus
’Kameodpa no nespoxupypeus, Meouyuncku ynusepcumem — Cogus

Pe3rome

Mo3b4HO-CHIOBH Malnopmaru 3acsarat 3-5% oT HaceneHHeTo. Te OOMKHOBCHO Ca HM3KIFOYHTEIHO CIIOKHH ChIIOBH
ne3un. Y CIIOKHEHUATA, KOUTO MOTAT Ja TaIaT apTepro-BeHo3HUTE Manipopmaiun (ABM) ca: BUCOK pHUCK OT XeMOparuucH
HHCYIJIT, CIHJICITHYHN I'bPYOBE U OTHUIIHA HEBPOJOTMYHA cuMOToMaruka. M3cnenBanu ca mect 6omau ¢ ABM ¢ MPT
(MP aprepuo- u BeHorpadus), kakto u KT (KT aprepno- n BeHorpadusi ¢ KOHTpacT) ¥ MHTpakpaHuanHa Jlomiep-
exorpacdmus. M3cnenBanero e mpoBeicHO ¢ IiBeTeH Jlormiep u cien nHIeHTU(UKAIMATA Ha ChIOBETE CE MPEMUHABA B PEKUM
Ha power J[omuep. Ilpocinenennm ca Busyanuzauusta Ha ABM, TexHusT pasmep, ApEeHHUpall BEHO3EH IIbT.
VYarpacoHorpagckn Oemre oOIeHeHa XeMOAWHAMHKaTa. Jlmarrosara Ha apTEpPHOBEHO3HHTE Man(opMaluy M3HCKBa
MYJATHIACIUTLTNHAPEH ITOIXO0/ 32 MPaBIIIHOTO M HABPEMEHHO THATHOCTHIIMPAHE 32 MPEIOTBPATSIBAHETO HAa KPHBOM3IINBH.
KirouoBu aymu: apTeproBeHO3HH Mal(pOPMAaLIIH, AUATHO34, YITPA3BYKOBO M3CIIC/IBAHE.

THE IMPORTANCE OF ULTRASOUND ASSESSMENT OF ARTERIOVENOUS
MALFORMATIONS

Julia Petrova!, Jivko Surchev?

!Department of Neurology, Medical University — Sofia, Bulgaria
’Department of Neurosurgery, Medical University — Sofia, Bulgaria

Abstract

Cerebrovascular malformations (AVM) affects 3-5% of the population. They are usually very complex vascular lesion.
Complications that can give AVM malformations: a higher risk of hemorrhagic stroke, seizures and focal neurological
symptoms. There have been studied six patients with AVM with MRI (MRI venography and arteriography) and CT (CT
venography and arteriography with contrast) and intracranial Doppler ultrasonography. The study was conducted with color
Doppler and after the identification of the vessels enters standby power Doppler. The visualization of AVM, their number
and draining venous way have been traced. The hemodynamics was assessed ultrasonographically. The diagnosis of
arteriovenous malformation requires a multidisciplinary approach for proper diagnosis and timely prevent bleeding.
Keywords: ultrasound, arteriovenous malformations, diagnosis.

[2,9, 11, 12]. Paaxo Moke TIIaBOOOIHETO 1a ObIe

BnBenenne

M3TOIABAINO Wi MbunTenHo [3, 4, 19]. B noseue
Aptepro-seHozantre  Mandopmammu  (ABM) OT mojoBWHaTa OT mnauueHtute ¢ ABM, kpbBo-
3acsrat nnoseue oT 3% OT HaceleHUeTo [2], a cnopen U3IHUBBT € IBbPBUAT cuMnToM [4, 16]. Knuanunure
npyru  aBtopu 3-5% [1]. Te oOukHOBEeHO ca CHUMIITOMH, AB/DKAIIM CE HAa KbPBEHE BKIIIOYBAT
M3KIIIOYUTENTHO CIOXXHH CBAOBU JIE3UHM, KOUTO CHHJPOM Ha INOBUIIEHO UHTPAKPAHUAIIHO HaJITaHE:
IPUIMYAT Ha U3BUTHU arjioMepalnuu ¢ HeoOuuyaiHo 3ary0a Ha Cb3HAHHE, BHE3AaHO W CHJIHO TIJIaBO-
pa3lIMpeHn apTEPUN M BEHU B MO3bKa. M3rpanenu Ooxme, rajgeHe, MOBPHIAHE, 3aMBIJICHO BIDKIAHE,
ca OOMKHOBEHO OT eIHa WM IOBEYEe XpaHeIH Hape]] ¢ APYTUTe, KOUTO JIOCEra MaIfieHTa € uMall.
aprepud, M C€ OTTHYaT B JIBJIOOKAaTa BEHO3HA OraumniHata HEBpOJIOrHYHA CUMIITOMATHKA € TIPOsi-
CHCTEMa, TIOBBPXHOCTHATA BEHO3HA CHCTEMA, WK U BEHa B 3aBHCUMOCT OT YBPEXJIaHUS MPUUYUHEHU OT
B /1BeTe. B OCHOBHUS cH pErMOH WIM OTHUILE, Ha JIOKAJTHO YBpEeXJaHe HAa MO3bYHATa ThKaH MOXe J1a
ABM nuricBa KanmwisipHOTO JIETJIO, MO3BOJIIBAMKHU nmokaxe 3acsrane Ha UMH, artakcus, HHUCTarbm,
IO TO3W HAYMH Ha BUCOKHS KpbBeH MOoTOK B ABM na SNWICNITHYHA NPUIaTbLy, TUPAMUIHN Oene3n 110
Ma MaHEBpUpaHe. Y CII0KHEHUATa, KOUTO MOrart Jia XeMuIapesa, XxeMuxunectesus u adasus [2, 9, 11,
nanat ABM ca: BHCOK pHCK OT XeMOparudeH 12]. He3HauuTenHO MHTpPAaKpaHHATHO KbpPBEHE
WHCYJT, eMWISNTHYHH TBhpUOBE U  OTHUIIHA MOXe Ja ce ciyuyd Oe3 3a0enekuMu KIMHUYHH
HEBpOJIOTWUYHA cuMmnTomatuka [2, 8, 9, 11, 12]. cumntomu. Cres; CupaHe Ha KbPBEHETO, IOBEYETO
Knuanunute cumnromu moraT Aa ObaaT: IJaBo- oT ABM wmorar aa ce BbpHAaT KbM HOPMAJIHOTO CH
OoJine ¢ pa3uyHa XapaKTePUCTUKA U JIOKAH3a1lus, CBCTOSIHUE, aKO KPBBOHOCEH ChJ € MMall BpeMe Ja

enwienTuyHn npunaasiy  [2].  pyrm dectu ce Bb3CTaHOBHU OBp30 [19].
KJIMHUYHU CUMIITOMH Ca IyJICUpAIL IIyM B IJIaBaTa, B MomeHTa wu3MoON3BaHWTE METOAM 3a JMar-
MpOTrpecuBHA CIA0OCT W M3TPBIIBaHE HA KpalHU- HocTrka Ha ABM ca HeBpouzoOpaxenust B KTA,
LUTE, KAaKTO U IIPOMEHH B 3peHueTo. Bp3MoxkHO € 1a MPA/MPT u JICA [17]. Tpure meTona umar cCBOM
HSIMa KJIMHUYHA U3siBa U ToBa € B 15% ot OonHwMTE COOCTBEHHM XapaKTEPUCTHUKH, KAKTO MPEIUMCTBA H
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Henoctarbid. MPT nuarnosa nHa ABM e BaxeH
METOJI, KOHTO MOKE Jla OKa)XK€ TOYHOTO MSICTO Ha
ABM, oTHOmIEHHATA M C OKOJHHWTE MO3bUHATa
ThbKaH, KakTo W Ha steal. KonBeHumonamnarta
anruorpaduss € BCe OIIe MNpuera 3a "3jaTeH
cTaHAapT' B ChIOBaTa AUArHOCTHKA HA MO3bKa. Ts
MOXe J1a TIOKaKe HaJeKIHO a0HOpMalHa ChAOBa
Tpyna C pasiuueH pa3Mep, XpaHelara apTepus,
KPBBHUS TOK, BEHHTE U IPYTH HEBPO-M300pa3siBaIH
nanau. HoBata 3D- koHBeHIIMOHaTHA aHTHOTpadus
€ Ch/I0Ba TEXHOJIOTHS 332 M300paKEHUs, TIPEOTOIIs-
BalIa OOIINTE HEAOCTATHIM HA JOCeTa U3MOoI3BaHa-
Ta. JlaBa B3MOXKHOCT 3a 3D qMHaMHUYHA CTPYKTYpa,
¢dopma, pazmep, MECTOIIOIOKEHHE 1 HETIOCPEACTBE-
Ha Bpb3Ka 3a JWArHOCTHKA U JICYEHHE Ha WHTpa-
nepeopanaute ABM.

IIpe3 1990 r. Becker et al. 3a mbpBH IBT MOKa-
3axa MpHIoXKeHneTo Ha Jlyriekc-coHorpadusra 3a
olleHka Ha OoiHu ¢ ABM [6]. iMa nyOnukaiuu u
BBB BpPb3Ka C MHTPAONEPATHBHOTO W3MOJI3BAHE Ha
ynrpa3BykoBu Metoau [10, 20]. Cien ToBa MHOTO
aBTOPH AMCKYTHpAT Bb3MOKHOCTUTE Ha METO/IMKA-
Ta[3,4,5,7,13, 14, 15, 18].

MaTepna.n H METOAM

[Ipocnenern ca amMOymaTopHO ImiecT OONHH B
n00po usmruecko cherosiaue, Taon. 1.

IManuenTn Tloa Bwb3pacrt (roa)

6 4 M/2XK

31 (26 - 39)

Ta6a 1. [lemorpadceka xapakTeprcTHKa Ha AUEHTUTE

[TanmenTuTe ca wu3cienBaHUM ¢ exorpad)cku
anapar Phillips ¢ 2 MHz tpancatocep. Uzno3san ¢ B
HavajoTo useTeH Jloriep u ciex nHneHTHGUKAINS-
Ta Ha CHJIOBETE CE€ IPEMHMHABa B PEKUM Ha POWer
Jomnep, TbH KaTo TOW MMa MO-TojisiMa YyBCTBH-
TEJIHOCT TPH OlICHKaTa Ha OaBHU moromu [4, 5, 21].
JIpn6ounHaTa Ha MHCOHAIHS Bapypa 3a pa3iInyHUTe

CBhJI0BE. 3a MO-TIOBBPXHOCTHUTE CpPeIHATa MO3bUHA
aprepust (MCA) cpenno e 4,8+0,3 cm, 3a mpeaHara
mo3buHa aprepust (ACA) cpenno e 6,3+0,3 cm u 3a
3agHata Mo3buHa aptepus (PCA) cpennara apnbo-
gypHa € 6,3£0,2 cm). OcraHanure mapamMeTpu 3a
orersiBane Ha AVM ca cranmaptuzupanu [4, 5].
JlombIHATETHO 3a OIEHKA € M3MOJI3BaH M MHAEKCA
Ha pe3ucTeHTHOCT [5]. Ha marmmenture ca mpose-
nean KT c aprepmorpaduss u BeHorapdpus — 3
6onnu, MPT — 3 GonHu ¢ apTepuo u BeHOrpadusi.
Ha Bcuuku nanuentu ca nposeaenu: IIKK, kpbpBHa
3axap, MacteH npoQwWi, YEepHOAPOOHH EH3UMH,
¢ubpuHoren, INR, D-dimer. /Ipama ot OonHHTE ca
OwiM penoBHHU Iymaud, 1 psuko e mymmi, 3 He ca
nyurid. [lanueHTure He ca CbOOIIMIN 32 YeperTHo-
MO3bYHA TpaBMa. Hsma aMHECTHYHW JaHHH 3a
HUKOW OT 6 OONMHM Ja MMa POAHUHH CHC CHIOBU
AQHEBPU3MHU WM TaKHBa MPETHPIIEIH ONEPaLUH T10
To3u moBoj. M3noxnsBa ce ckamata Ha Spetzler 3a
KinacupuKanys UM, KaTo eJICOHranuara He Oere
oreHsBaHa [22].

Pe3yararu

Ot naGopaTopHUTE H3CICABAHUS CaMO €IWH
OoJieH MMallle TaHHYU 3a TPaHUYHA KPBBHA 3axap, 3a
KOSITO CJIe]] KOHCYJITaIUsl C €HJIOKPHHOIIOT Oerre
ocraBeH Ha jguera. OcraHanute OOJHM HsIMaxa
OTKJIOHEHUS B 1TaDOpaTOpHHUTE MOKA3aTEeNH, KAKTO B
KOAryJIaifuOHHUS CTaTyC.

[IpoBenennTe HEBpOW300pa3sBaIll H3CIE/IBA-
Hua: MPT, KT u wuHTpakpaHuaiHa JaoIuiepoBa
coHorpadus ca IMmokazaHu Ha Tabiunara. Tpuma ot
6oxanTe (50%) 65Xa AMATHOCTHIIMPAHU TIPEIBAPH-
TEHO C YJATPa3BYKOBO M3CIEABAaHE, a CIEA TOBa
MPOBENICHH HEBPOM300pa3sBalIuTe H3CICIBAHNU,
KOWTO TIOTBBpAMXa Haxoakara. [[pyrure Ttpuma
OonmHM OsIXa NMArHOCTHITMPAHH TIPEABAPUTEITHO C
HEBpOM300pa3sBallyd METOJM U CJIe]] TOBA OLICHCHU
C MHTpaKpaHUATHAa COHOTpadus.

MManuent/ MPT-pa3mep/ KT-pa3mep/ Yarpa3BykoBo uscjieaBane/.
H3CJIeIBAHUS apTepuO-BE€HO3€eH BT apTepuO-BE€HO3€eH BT apTepuo-BE€HO3€eH BT
M 4cem/ 4 cm/
ACM sin. — nbJI00KHA BEHH ACM sin. —1bJI00KH BEHU
M 3,5¢em/ 4.5 cm/
ACM sin. — MOBbPXHOCTHU BEHU ACM sin. — ?
3,5¢cm/
’ 4.5 cm/
3K ACM dex. — ann6oxu u ACM dex. —a1p100KH BEHN
MOBBPXHOCTHH BEHH
45K 4 cm/ 3 cm/
ACM dex. —a1p100KH BEHN ACM dex. — 1p100KH BEHU
sM 3,5 em/ 3 cm/
ACM dex. —? ACM dex. —?
4.5 cm/ 4 om/
6M ACM dex. — annbox u ACM dex. — 1p100KM BEHU
MOBBPXHOCTHU BEHU

Taba. 2. Pe3ynraTu OT NPOBEACHUTE U3CIICABAHMSL.
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ACM

3apaBa cTpana

Boana cTpana

CucrosHa mukoBa V (cpemna)
RI

103.8 £ 24.7cm/s
54.5% +4.8

196.1 £ 87.3 cm/s
46.1+8.8

Taba. 3. PesynraTu OT XeMOAMHAMHYHUTE TPOMEHHU

B pexxum Ha Bi-mode ocBeH M3BeCTHA MICHTH-
(¢uKkaius Ha CTPYKTypU OT TMAapeHXWMa HE Ce
n300pa3sBaT APYyru CTPYKTYpH. B pesxkuM Ha 11BeTeH
u power Doppler conorpadupanure paBHUHU
MOKAa3BaT OBAJHA WJIM MOJI00HA hopma Maca, KOSITO
€ 0TYACTH pa3/iesicHa WU MpEemieTeHa B YEPBEHO U
cuHbO. Te3m 30HM CHOTBETCTBAT HA PA3NUIHHUTE
MOCOKM Ha KpbBHUAT TOK B ABM cTpykrypara.
[lomyuaBa ce KakTo € ONMCaHO B JIMTepaTypara
,,MYJITHIIBETHO M300pa3siBane”. XeMOJUHAMUYHNTE
MIPOMEHU TIOKa3BaT aCUMETPHUS B KPBHBHUAT TOK
3npaBa-00iHa ctpana. CHITHO MOBHIIIEHA CHUCTOJHA
W JIUACTOJHA CKOpOCT B OojHATa CTpaHa YecTo
BOAAT 10 (heHOMEHa ,,aliasing”. Bcuuku HamepeHH
ABM 06sixa 2 crerneH o ckajara Ha Spetzler, u 1 3a
JpEeHUpaHe.

Jduckycus

KpbBHaTa KapTHHA M OMOXUMHYHHTE TIOKA3aTENN Ha
BCUYKUTE OONMHHM Osixa B pedepeHTHH TpaHUIIH,
KOETO ITOKa3Ba JINTICATa Ha JIOMbJIHUTEIHU PUCKOBH
(dakropu (3axapeH AuadeT, KoaryJaluOHHU TPpOMe-
HU u 1p). BeposTHO TOBa € monpuHecio 3a 100poTo
001110 ChCTOSTHME Ha OOJTHUTE.

XeMOoIMHAMUYHUTE TIapaMeTpu Ha Oa3alHHUTe
WHTpanepedpalieH apTepuu ca AOKIaJBaHu B JIUTE-
paTypara 3a rojsm Opoi 3/paBHu BE3PACTHHU JIHIA H
METOJMKATa ce TprueMa 3a cTanaapTusupana [1, 4].

B Hamara nuMuTHpaHa MpoydBaTeliHaTa rpyIa,
HUE H3CJeBaXME XEMOJMHAMUYHHTE IapaMeTpu
(PSV, RI) na xpanemniara aptepusi B CpaBHEHHE ChC
CTOMHOCTUTE, OLEHEHHM B CBIIUS CETMEHT Ha
KOHTpanarepanHa aprepus. [Ipu m3ciensanure ot
HAC TIAIMEHTH WMa 3HAYMTElIHA AacCHMETpUs B
CKOPOCTTa Ha KPBBHUSAT TOK, KaTo € 3HAYUTEIHO TO-
BUCOKa B ,0onHarta crtpaHa”. Te3m BHUCOKH
CTOWHOCTH BOJIAT [0 ,,aliasing” ¢ernomen. Hamepe-
HUTE XEMOJMHAMUYHH MPOMEHH ca OJIM3KH JI0 TE3U
ycTaHoBeHU OT Japyru asropu [3, 5, 13]. Tesm
MPOMEHH JIaBaT BB3MOXKHOCT TPH HECUTYPHH
exorpadcku power Doppler nanau 3a ABM momsi-
HUTEJIHO A2 OBbAAT OLIEHEHHU M0 XEMOJHMHAMHYHHTE
npomeHu 3aeqHo ¢ nmpomeHute B RI nnnekca. Te3u
YCTaHOBEHH TIPOMEHH J1a7I0Xa BE3MOXKHOCT 3 OOJTHU
¢ ABM pna ce muarHoctunupar exorpad)cku u
MOTBBPAAT C HEBPOM300pa3sABaIlN METOAH.

Jlpyra ocoOCHOCT € pa3liuKaTa B pa3MepuTe Ha
ABM ouenenu ¢ exorpadcku meron u ¢ MPT unn
KT anruorpadun. BepositHo TOBa ce AbJKU HA TIO-
MalKUTe pa3MepH, KOETO B YJITpPa3ByKOBaTa
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JIMarHocTuKa € mpobneM W 3a aHeBpu3Mute [4].
JmarHocTMdHa pa3nMKa WMa IPH OIlEHKaTa Ha
JIpeHupanis BeHo3eH nbT. C HeBpou3o0pa3siBa-
IIUTE METOJIU CaMO NP €JTUH OOJICH HE € MOTJIO ChC
CUTYPHOCT Ja C€ OIpeleiu KakbB €, JOKaTO IMpHU
yITpa3ByKoBara coHorpadus, ToBa € OWIO TpU
nBama OoHM. BHUMaTenHO BH3yallHa eXxorpadcko
W3CcleBaHe HA WHTPAKpaHUATHUTE apTepuH, JlaBa
BB3MOXHOCT 3a OTKpuBaHeTo Ha ABM [23].

3akiao4yenne

Juarnosara Ha apTepUOBEHO3HUTE Mayipopma-
UM H3UCKBA MYITHIUCIMIUIMHAPEH MOIXOI 3a
MPaBUJIHOTO M HAaBPEMEHHO AMAarHOCTHIIMpaHE 3a
MIPEJOTBPATABAHETO HA KPHBOU3IHBH. ChIIIECTBYBA-
IIUTE HEBPOXUPYPTUYHM JAHHU MTOKA3BaT, Y€ camMo
IIBJIHO YHHIIIO’KAaBaHE Ha JIE3UsITa OCUTypsBa 3alllH-
Ta OT OBAEIIETO MHTPAKPAHUATICH KPBBOU3IIHB.
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INOBEJEHMUE ITPU IUCTAJIHA EHJIOBA3AJIHA MUI'PALIA HA CITMPAJIA CJIE[]
EHJIOBACKYJIAPHA EMBOJIN3ALIUA HA PYIITYPUPAJIM MO3BYHU AHEBPU3MU

Bnagumup Haxos!, Tuxomup Edrumos!, Mupocnas JIunos?

! Knunuxa no nespoxupypeus, Boennomeouyuncka axademus, Cogus
’Knunuxa no unéasusna nespopenmeenonozus, Boennomeouyuncka axademus, Coghus

Pe3rome

MI/II‘paIII/ISITa Ha cripalid npe3 JIyMEeHa Ha aHECBpU3MaJiHaTa mIiiKa 0 X04a Ha KPbBHUA TOK € PSAJIKO, HO BUCOKOPUCKOBO
YCJIOXKHEHHUE TPU CHAOBACKYyJIapHaTa eM60J’II/I3aHI/I${. XI/Ipypl"I/I‘IHOTO JICUCHUEC B CIICHICH NOPAADBK € €/IHa OT aJITCPHATUBUTE
npu JCYCHUEC Ha TO3U THUIl YCJIOKHCHUA. ABTOpI/ITe JOKJIaABaT JABa Ciiydas Ha CIICHIHA XUPYpruiyHa CKCTpaKIudg Ha
MUTpUpATI CIIUpAJIU OT aHCBpU3MAJIHUA JYMCH IO XOJda Ha apTepualiHud CbAd, C MNOCJICABAIIO KIWIICUPAHEC Ha
aHCBpI/ISMI/ITC. Br3 ocHOBa Ha CBOS HayajgeH OIMUT U JAHHUTE OT JmTepaTypaTa, aBTopI/ITe onpez[en;{T OCHOBHUTEC
MEPOIIPUATHSA B CIIELIEH MMOPSAIBK 3a IPEOJOIABAHE HA OKITY3UATAa HA aHTAKUPAHUA OT MUTpHUpaJIaTa Cliupalia apTepuaicH
Chba U HeyTpanmnpaHe Ha BBb3MOXHHUTE HCXCMHUYHU ITOCIICACTBUS.

KurouoBu qymu: MO3bYHU aHEBPU3MU, MUTPALIUs HA CIUPAIH, XUPYPTHUUHO JIEUEHHE.

THE TREATMENT OF THE DISTAL ENDOVASCULAR COIL MIGRATION AFTER COIL
EMBOLIZATION OF THE RUPTURED INTRACRANIAL ANEURYSMS

Vladimir Nakov!, Tihomir Eftimov!, Miroslav Lilov?

!Clinic of Neurosurgery, Military Medical Academy, Sofia, Bulgaria
Clinic of Invasive Neuroradiology, Military Medical Academy, Sofia, Bulgaria

Abstract:

The migration of the coils through the lumen of the aneurismal neck in line with the course of the blood flow is rare, yet
high-risk complication of the endovascular embolization. Surgical treatment in emergency situations is one of the
alternatives in the treatment of this complication. The authors report two cases of urgent surgical extraction of migrated
coils of aneurismal lumen in the course of the arterial vessel with subsequent clipping of the aneurysms. Based on their
initial experience and on the scientific data, the authors identify the main steps to be taken to overcome the occlusion of
the artery affected by the migrated spiral and to avoid the possible ischemic effects.

Keywords: intracranial aneurysms, coil migration, surgical treatment

BnBenenne Cayuyaii 1

CBpBpEMEHHOTO JIEYEHHE Ha PYNTYpUPATH IIpencraBsme manueHTka Ha 46 TOA. ¢ aHAMHE3a
MO3bYHHU aHEBPU3MHU CE CHCTOU B U3KJIIOUBAHETO UM 3a OCTPO HACTBIMWJIO IJIaBOOOJIME, MOBPBIIAHE,
OT KpPBBOOOPBIICHUETO UYpe3 EHJOBACKyJapHa MEHHUHI0-PaUKYJIEPHO Jpa3HeHe U ¢oTododus c
eMOonM3alusl WIM MHUKPOXUpPYpPrMuHa oOauTepa- JaBHOCT 2 THH, 0€3 OTNaAHA OTHHUIIHA HEBPOJIOTUY-
. Ilopagn MUHMMHBa3UBHUS CH XapakTep, IO- Ha cumnrTomaruka, Hunt&Hess II crenen. Cren
NOOpHTE pe3yiITaTH, ChKPaTeHUS] peaHUMAaIlMOHEH U HanpaBeHa crneurHa KT riasa e auaroctunmpana
OOJIHMYEH NMPECTOH, U MO-HUCKHS MEPUIPOLIETYyPEH cybapaxnounHa xemoparusi (CAX), Fisher II
PHCK, eHIOBAaCKyJlapHaTa eMOOIHN3alHs TOCTETIEHHO creneHd. JlururanHata cyOTpakLUMOHHA aHTHOIpa-
W3MECTBA MUKPOXUPYpPrUYHATa OOJHMTEpAIHs KaTo ¢wus (DSA) mokasa Halmu4Ke Ha ABOMHOIOOYIHUpaHa
OBPBU U300p MpH JICUCHUETO HA PYNTYpPHPaH aHeBpu3Ma Ha Oudypkanusta Ha M1 B gscHo, Due.
MO3BYHHU aHeBpU3MH. U 1BaTa MeTO#a ce OCHOBaBaT 1, HacoueHa Harpe[ U JIaTepajiHo, ¢ pasmep 7/4 MM,
Ha MPUHIMITUTE 32 e()EKTUBHOCT U 6€30MacCHOCT, HO Y CHOTHOILIEHHE MEXIy caka U Iuiikara > 1,5.
UMaT pa3yHa KOHIENIMS ¥ MaTO(U3UOIOTHIHA Cnen nuckycus ¢ TAlUEHTKaTa W HeEHHWUTE
o0ycnoseHocT. ToBa UM N03BOJIsIBA B HAKOH CIIyYau Onu3Ky, ce Mpennpue eHIOBacKyJIapHa eMOoJn3a-
Jla KOMIIEHCHPAT CBOMTE HEIOCTAThIM MM I0PH J1a st Colara ce nposeze 1noJ o011a eHaoTpaxeanHa
HEyTpaTU3upaT HACTHIIWINTE YCIOKHEHU. Murpa- aHecTe3Ws B YCJIOBHATAa Ha CHUCTEMHa XEHapHUHH-
LMATa Ha CIIMPAJTH MIPe3 JIyMEeHa Ha aHeBpU3MaIHaTa 3anus. B mymena Ha aHeBpu3Mmara Oelle UMIUIaHTH-
mIMAKa MO0 XO0Aa Ha KPBBHHUA TOK € PSIOKO, HO paHa crupaia, KOSITO W3IbJIHU JUCTaJIHATA [10JIOBU-
BHCOKOPHCKOBO YCIIOXHEHHE MPH €H/I0BacKyJIapHa- Ha Ha aHeBpusManHug cak. Cien W3BaxIaHe Ha
Ta eMOoIHM3aLusl. XUPypPruIHOTO JICUCHHUE B CTICHICH MHUKpPOKaTeThpa, CIHUpajaTa ce AUCIOUUpPa U MUTPHU-
MOPSIIBK € €HA OT aJTepPHATHBUTE IIPH JICUCHUE Ha pa 1pe3 JiyMeHa Ha aHeBpU3MaJIHaTa ILI1HKa, KaTo ce
TO3M THUIN YCJIOXXHEHHA. ABTOPUTE AOKJIAABAT JBa HO3MIMOHKUPA B YCTHETO Ha M1 U mpoKcUMaIHUTE
Cllydas Ha CIEIIHA XUPYprUYHa EKCTpakIHs Ha y4YacThIIM Ha IBaTa KJIoHa Ha M2. AmMuupaHeTo Ha
MUTPUPAIH U3BBH aHEBPU3MAIHUS JIYMEH CIIUpaIn KOHTpAacT IOKa3a Hauuyne Ha mnepdopamus Ha
U TOCTIeIBAILO KIUIICHPaHE Ha aHEBPU3MUTE. OPOKCUMaJIHU JIOO Ha aHEBpU3MAHMUA CaK C
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1. DSA - panHM 3a [BOIHO J0OyNIHpaHa
aHeBpu3Ma Ha OudypkanusaTa Ha ascHa M1.

dwur.

®ur. 2. DSA pgasHm 3a MuTpamnys Ha clOupaiaTta B
ycTtreTo Ha ascHa M1 u mo xoza Ha 1BaTa KJIoHa Ha M2
u niepdopariisi Ha aHEBPU3MAIHIS CaK C €KCTpaBa3aIis
Ha KOHTpacT. Bmwxna ce u cnazpm Ha M1 B ydacTbka
npeau Oudypranusra.
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Short Title: Treatment of coil migration after embolization of aneurysms

®@ur. 3. Kourponna KT- anruorpadus ¢ u3KI04YeHa OT
KPBBOOOPBIIEHHETO aHEBPU3Ma U 3ar1a3eH KPbBOTOK I10
M1 u M2 cermeHTa Ha AsicHa cpeZiHa MO3bUHA apTepusl.

eKcTpaBa3auusi Ha KoHTpacT B CuiBHeBaTa
nuctepHa, @ue. 2. OnuTUTE 3a €HIOBaCKyJapHA
eKCTHpIAK Ha MUTpHpalaTa CIHpaja He Jazoxa
pesyarat. Crnex KIMHUYHO O0OCHKAaHE Ce Peln 1a
ce MpOBEJE ONEPaTHBHO JIEYEHUE IO CIEIIHOCT
IIpelBH] HAJIMYUMETO Ha pyHTypa Ha caka u
MUTpaLysl Ha cliMpanaTa ¢ OKIy3usl Ha YCTUETO Ha
M1 u nBara xjioHa Ha M2.

Omnepauusita ce NMpoBelie B YCJIOBUATA HAa XeIa-
punmzanus. Cren cTaHgapTHA AsSCHA NTEPHOHATHA
KpaHHOTOMHUSI Ca MpPOBEOE MHUKPOXUPYPIUYHA
JUCceKUUsT Ha KapoTHJHaTa, Xua3MajlHata U
CunBueBara nuctepuu. Jlucenmpa ce 1smarta M1,
aHeBpH3MarTa U [BaTa K1oHa Ha M2. He ce yctaHOBH
KbPBEHE OT MSACTOTO Ha nepopalusira, KoeTo Oeiire
HOKpUTO 0T mnpeceH TpomO. [Ipe3 crenara Ha
yctreto Ha M1 n Ha TemmnopanHus KJIOH Ha M2,
mmpo3upaine Murpupanara cnupana. [locraBuxa ce
TpH BpeMEHHH KJIUIca cChOTBeTHO Ha M1 1 Ha ABara
KkJ1oHa Ha M2. MIHIm3mpa ce aHeBpU3MaIIHUS CaK U C
TOMMYECTa KyKa Mpe3 aHEeBpU3MalHMS JYMEH ce
JIOCTHTHA JI0 criMpajara B yctuero Ha M1 u chiara
Ce eKCTUPITUpa, cJie]] KOeTO aHeBpU3MaTHATa IINHKa
ce kiurcupa ¢ kiun Ha Yasargil FE 752. [lepuoasT
Ha BpeMeHHO kiuncupane Oemre 2 muH 30 cek. B
paHHHUS CIIEIOTIEPaTHBEH MEpUOA ce OTOensiza
HaJIN4Me Ha MOTOpHA adas3us, KOSTO IMOCTEIIEHHO
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O0T3ByYa M TalWeHTKaTa Oemie u3nmcana Ha 20
MOCTOTIEPaTUBEH JIeH 0e3 HeBPO-JIOTHYCH Je(DUIIHT.
W3zknrouBaHeTo Ha aHEBpH3MaTa OT KpbBOOOpBILe-
HUETO W 3ama3eHaTa mpoxogumoct Ha M1 u M2
CerMEeHTa Ha JsjCHAa CpelHa MO3bYHA aprepus ce
noTBbpanxa ¢ koutponna KT-anruorpadus 30 nau
clien aexocnuranu3anusara, Que. 3.

Cayuaii 2

[NammenTtka Ha 52 Toa. Oele XOCIUTAIM3UPAHA
cien nuarnoctuipane Ha CAX ¢ naBHOCT 2 1HH, ©
OITAKBAaHUS OT IJIaBOOOJIME, MOBPBIIAHE M BpaTHA
puruaaoct, Hunt&Hess 11 creren, Fisher II cremnen.
C DSA ce ycraHOBH HaJIM4H€ Ha JIBE aHEBPU3MH Ha
odranvuunust cermeHT Ha yisiBa ICA, Que. 4: enna
UCTUHCKA O(TaIMUYHA aHEBPU3Ma, Pa3MOJIOKEHa
Ha OTHENAHETO Ha odranrMu4HaTa aprepus ¢
npaBwiIHa popma, pazMep OKOJIO 5 MM U Iiuiika 2,7
MM, M BTOpa aHEBpPH3Ma AMCTAIHO OT IbpBaTa, Ha
2,5 MM OT Hesl, pa3loJIOKeHa Ha Jop3ajiHaTa CTeHa
Ha ICA c pa3mep Ha caka 4/3,5 MM u muiika 2,2 MM.

[Ipeasun GnaronpuaTHUTE JOKAINU3aLMs, popma
W pa3MepH Ha BaTa caka U MIMHKUTE, CE PELIN [ Ce
IpoBe/ie €IHOETAllHAa EHAOBACKyJlIapHa oOJyuTepa-
1y Ha JiBeTe aHeBpu3Mu. ChllaTa ce IPoBEIE ClIe
CHCTEMHa XeMapuHU3aLHs, 10/ 00Ia HHTYOanoH-
Ha aHecte3us. OdramMmuunara aHeBpu3Ma Oele
emOonu3upaHa ycremHo ¢ ase crupainu. [Tpu em60-
JU3aUMATa HAa BTOpara cliell MO3ULUOHHPAHETO Ha
crIypasnara B aHeBpU3MAIHUA TyMEH 1 U3Ba’KAAHETO
Ha MHKpPOKaTeThpa, CIUpanaTa CIOHTaHHO, MO
BJIMSIHUE Ha COOCTBEHUTE MPY>KUHHU CUIIU U TYpOy-
JICHTHUTE CWJIM Ha KPBBHUS TOK B aHEBpPHU3MaTa, ce
JUCTIONpa ¥ MUTPHpPA B TUCTAIHA TIOCOKA 110 X011
Ha KPBBOTOKa 1o npoTeskeHneTo Ha ICA no oudyp-
KamusaTa i, Que. 5.

Cnen HeycHelleH ONMT 3a EHAOBAacKyJapHa
eKCTpaKys Ha MUTpHUpajiaTa crupaa, ce mpeanpue
omepaTMBHO JedeHue mno cremHocT. Cren
CTaHAAPTHA JIsIBA NTEPUOHAIHA KPaHUOTOMUS, CE€
qucenypaxa mnociepoBarenHo JisiBa  CuiBueBa
LUCTEpPHA, JIIBa KApOTUIHA UCTEPHA, XHa3MaliHaTa
IUCcTepHa | cisterna lamina terminalis. /Tucenupaxa
ce JIBET€ aHEBPU3MH C OIMCAaHATa JIOKAJIU3alMs.
Uctunckara odramMuuHa aHeBpU3Ma c€ BHISL
M3IBJIHEHA ChC CIUpand W TpomOosmpana. IIpes
CTEHaTa Ha BTOpaTa aHEBpU3Ma Ce BHU3yalu3upa
enHa OpHMKa OT chOUpajaTa B aHEBPH3MAIHUS
JmyMeH, a ipe3 ctenara Ha ICA mposupamie octaHa-
jJata 4acT OT CHHpanara, KOSITO JOCTHUraumie o
oudypkanusara Ha I[CA u npoapikaBaiie mo xoaa
Ha NpOKCHMMaliHaTa IIOJIOBMHAa Ha JisiBata Al.
IloctaBuxa ce BpEeMEHHM KIHUIICH, KOHUTO Ja
W30JMpar crupanara B ciuegaus pel: (1) ximun Ha Al
JIMCTAITHO OT crmpaata, (2) KJIWI Ha 3a]{Ha CheIH-
nurtenHa aprepusi — AComP, (3) nmpokcumarneH Kimn
Ha ICA Mmexnay [BeTe aHEBPU3MU — IMUCTAHO OT

eMOomn3MpanaTa 1 NPOKCHMATHO OT aHEBPHU3MAaTa C
MUTpHpajara cnupaia u (4) aucTaieH Kiaum Ha M1
HETIOCPeICTBEHO ciest Oudypkarmata Ha ICA.

®@ur. 4. [lururaaHa cyOTpakIMOHHA aHTHOrpadus Ha
nsBa [CA.
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®@ur. 5. EmOonmsupana odTaiMudHa aHEBpU3MA U
HeyclelHa eMOoJM3alusi Ha BTOpaTa aHeBpU3Ma C
JIICTAlTHA MUTPAllHs Ha CriMpaiaTa.

HampaBu ce MHIM3HUA Ha aHEBPU3MAIHUS Cak C
pasMep oKoJo 2-3 MM, TOCTUTHA CE€ 10 MUTpUpaaTa
crupala U ChllaTra ce eKCTUPIHUpPA, CIE] KOETO Ce
KITUTICHpa MKHKaTa Ha aHeBpU3MaTa C IpaB KJIXII Ha
Yasargil, @ue. 6. [leproabT Ha BpeMEHHO KIIUIICH-
pane npoabku 8 muH. 40 cek. B cnenonepaTuBHus
nepuoj, OonHata Oere Oe3 HEBPOJIOTHYCH Ie(u-
LIUT, ¢ MPEXOJHU NPOSBH HAa MHCUIUJACH IHa0eT,
KOHTO ce oBiagsxa ¢ Minerin o cxema. Ha 3-us nen
CJIeIl oleparysTa ce MpOoBeae KOHTPOJIHA KOHBEH-
nuoHasiHa 1 DSA, K0sITo 00eKTHBU3Mpa N3KITIOUBa-
HETO Ha JIBETE aHEBPU3MHU OT KPHBOOOPBIIEHHETO U
3ama3eHus JUCTANIEH KPbBOTOK, Que. 7. [lannenTka-
Ta Gerle n3nrcana Ha 12 MoCTONepaTUBEH JIEH.

Juckycust

EnpoBackynapnara eMOonu3anys Ha PyHTYpH-
pad MO3BYHH aHEBPU3MH THPIM HEMPEKbCHATA
€BOIIIOIUS B PE3yNTaT Ha WHOBAIIMOHHU WHXKE-
HEPUHIOBU PEILICHUS OCUTYpsABAIll BBHBEXKIAHETO,
MMO3UIMOHNUPAHETO, MAHUITYJIMPAHETO U YKPCIIBAHEC-
TO Ha CIUpAIWTE B aHEBPU3MAIHUA JyMeH. ToBa
BOIM JI0 CTPEMIJVIABO HapacTBaHe Ha Opos Ha
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€HJIOBACKyJIApHHUTE OOIUTEPAINH C MOSIBa HA HEHA-
OJfo1aBaHM JI0 CKOPO TOCTIPOLCAYPHH YCIOXKHE-
HUsl. HIKOM OT TSAX M3UCKBAT XUPYPTUYHU PEIICHHS,
KOHUTO Ca HOBOCT 33 HEBPOXUPYPTHATA.

®@ur. 6. lnrpaoneparuBHu cHUMKH OoT Cryuait 2. A.
JIsBa nTeproHaNHa KpaHUOTOMUS U mucekins Ha ICA u
Al. C nBoitHa cTpelika € TocoueHa eMOOTM3UpaHaTa CbC
crupanu ¥ Tpombo3upana opTaIMAIHA aHEBpU3Ma Ha
ICA, a ¢ eqHWYHU CTPEJIKH ca MOCOYEHW CHOTBETHO
BTOpaTa aHeBPH3Ma, pa3oJI0KEeHA Ha TOpP3aTHATa CTCHA
Ha ICA w wMurpupanara cmupana, AOCTUTAIa J0
npokcumanHata Tpera Ha Al; b. Ekcrupmanus Ha
crnypaiarta 1npe3 MHIU3MS Ha aHEBPU3MAIIHUS CaK Clle]
MOCTaBSHE Ha BPEMEHHM KIMICH, CBbC CTpeliKa ¢
MOCOYeHa CrupaliaTa, BUAMMa Mpe3 MHIM3KATA Ha CaKa;
B. OxoHuaTenHo KJIMICHpaHe Ha aHEeBpH3MaTa
(mocouena cbC CTpenka), clel eKCTUpIa-IusATa Ha
cnmpanata. Hax kimumcupaHaTa aHeBpH3Ma ce BIDKIA
eMOomM3upaHaTa CbC CHOUPAIH ©W TpPOMOO3Wpaina
odrammuyHa aHeBpu3Ma Ha [CA.
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Pur. 7. HOCTOHCpaTI/IBHa KOHBCHIIMOHAJ/IHA U TUT'UTAJIHA

CyOTpaKIMOHHA anruorpadus, MOTBBPKAABALII
M3KJIIOYBAHETO Ha aHEBPU3MUTE OT KPBBOOOPBILIEHUETO
U ChXpaHEH AMCTaJIeH KPbBOTOK.

JlycranHata Murpanys Ha CIHMpajId IO XoJa Ha
KPBBHUS TOK € PSIKO YCIIOXKHEHHE IIPU €HI0BAacKY-
JapHaTta eMOoNn3alus, 0cOOEHO HEMOCPEICTBEHO
Clle/l MO3ULIMOHUPAHE Ha CIMpajiaTa B aHEBpU3Mall-
Hus nymeH. BoB BMA 3a nepuon ot 8 roguam ca
nposeneny 380 eMOoMM3aMK HA MO3bYHH aHEBPHU3-
MU (M3BBPIIEHH OT eauH oT aBTopute — M. JI.) u ca
HaOIFO/IaBaHU caMo 2 TaKHMBa YCIOXKHEHUsI (decToTa
0,52%). bposT Ha TO3M THT YCIOXKHEHUS HAMallsiBa
omie TOBeYe Clell BHBEXKIAHETO Ha CTCHTOBE,
YKpeTBalli aHeBpU3MalHaTa muika. [1yonukauu-
Te, AUCKYTHpAIY TO3U MpoOJieM B ChbBpEMEHHATa
HEBPOXUPYPruyHa JIUTEpaTypa ca OCKbIHHU, TOpaIl
KOETO JIMIICBAT JINTEPATypHU CTATUCTUYECKH JaHHU
3a yecrorara My. PUCKBT ce ompeziesns OT CTeleHTa
Ha OKIy3Ws W/MIM TpoMOO3a Ha 3acerHaTHs ChI.
[Topaau TOBa, TO3U THII YCJIOKHEHNE U3UCKBA TIpeI-
MpUeMaHe Ha CICNIHW MEPKH 3a eKCTHUpPNAIMs Ha
MUrpHpajaTa Cupaia ¢ Bb3CTAaHOBSIBAHE POXOAU-
MOCTTa Ha CbhJla U OKOHYATEJIHA OOJUTepanus Ha
aHeBpu3Mara. [IpoBexkaaHeTo Ha Te3H MEPKH 3aroy-
Ba He3a0aBHO cliel BB3HUKBAHETO Ha YCIIOKHEHHE-
TO U CIIe[Ba OTIpe/ieIeHa TI0CIeI0BaTeTHOCT [1].
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[IbpBaTa cThIKAa € OMUT 3a CHAOBACKyJapHa
eKCTpaKIMsl Ha MUTPUPAJTIATE CIIUPATH B YCIOBHSTA
Ha XENapHHM3ALMS W EHIOTpaxealHa aHeCTe3Ws.
CbBpeMEHHHUTE €HA0BACKYJIApHU J1a00paTOpHuu pas-
rmoJiarat ¢ pa3jINyHH 10 BUJ OPHUMKHU U aIMTaTOPHU
yCTpoiicTBa 3a EKCTpaKIMs Ha MUTpHpaliaTa Criupa-
na[3, 7], HO U3MOA3BaHETO UM € OTPAHUUYCHO MOPAIU
BHcoKkara uM rieHa. OCBeH TOBa, TSXHOTO MPHIIOKE-
HUE HE BUHATH € YCIICIIHO U MOXE Jia 3aJIbJI00YH
npo0Oiiema, Topaau u30yTBaHETO HA CrHpaiaTa B
nuctanHa nocoka [4]. Ilopaau numnca Ha CHOTBETHO
TEXHOJIOTUYHO OCUTYpsIBAHE, HE CME H3IOJI3BAIU
€HIIOBACKyJIapHa EeKCTPakUWs Ha MHUIPUPAIUTE
CIHpaH.

Bropara cThIKa € KOHTPOIHOTO aruTUIUpaHe Ha
KOHTPACT 33 YCTAaHOBSIBAHE Ha €BEHTYaJIHA PYNTypa
Ha aHeBpH3Mara OT IUCIOKAIMiATa Ha CHHpajara
(arruorpadus). [Ipu qoka3BaHe Ha TakaBa pynTypa
e Heobxomuma kontposHa KT Ha rnaBa 3a Bepu-
¢unmpane odeMa 1 JJOKaIM3aKiATa Ha XeMOoparusara
OT aHeBpU3MaJIHATa pynTypa. B onucanure ciydaun
He cMe mpoBexaanu koutpoiaHa KT. Caurame, ge
npoBexaaHeTo Ha KoHTponHara KT Bomm 1o
3a0aBsiHE Ha ONEpaTHBHATA MPOLELypa U CbOTBETHO
MOKa4YBaHE Ha pHCKa OT HEOOpaTUMH HCXEMHYHH
npomeH. OCBEeH TOBa aHeBpU3MaJIHATA PYNTypa OT
crupaja He NPUYMHIBA MACHBHA XEMOPArus nNopaau
MAJIKUS AMAMETBP Ha CIIUPAIUTE U JOKAIHOTO UM
TPOMOOTHYHO JieiicTBHE.

Tpetata npenopbyBaHa CThIIKA € MIOATOTOBKA 3a
MHUKpPOXHPYpPTUYHA EKCTPAKLHUs Ha MHTpHpajarta
crigpana. 3a HeyTpalu3upaHe JIeHCTBHETO Ha Xema-
pHUHA ce M3IM0JI3Ba MPOTaMHH cyidar, a 38 MO3by-
HaTa [IPOTEKLUs — MaHUTON 1 6apOutypatu. Criopen
Deshmukh et al. [1], npunokeHueTo Ha IPOTaMUH €
3aJbJDKUTEIHO TIPH CHIIPOBOXKAAIIA MHUTPALUITA,
HHTpAnpoleypHa pynrypa Ha aHeBpu3Mara
(Cityuaii 1). Beopeku ToBa, HE CME H3ION3BAIH
Protamine Sulfate, Tpii kaTo mpunoxenus Heparin
Oemie B paMKUTe Ha TEparieBTUYHHUTE JIO3H.
UeTBbpTaTa U MOCJIE/THA CTHIIKA € IPOBEXKIAHETO HA
MUKPOXUPYPrUYHa €KCTUpMAIMs Ha MUrpUpanaTta
crnypaja U KIWICUPAaHETO Ha aHeBpu3Mara. Beruku
aBTOpU Ca CIAMHOJYIIHW, Y€ EKCTHUpNAIusATa Ha
cnupanara OT apTepHsrta B KOATO € MHIpHUpana,
clefBa Jla ce W3BBPIIM Mpe3 Hal-0e30MacHOTOo
Msicto. be3cropHo, TOBa € camarta aHEBpH3MA.
[opamu ToBa, HUE CMe EKCTHPIHPAIH CHHpaiara
ype3 MHIM3MS Ha aHeBpm3ManHus pynayc. Koraro
criMpalara € MUTpupaa JUCTaTHO OT aHeBpH3MaTa
¥ HE MOXe Jja Objie IOCTUrHaTa Mpe3 aHeBPH3MAaJI-
HUS IyMEH, cJie[iBa Jja Ce EKCTUPIUpA Mpe3 apTepust
€ O-MaJKo (YHKIMOHAIHO 3HaueHue. M3BecTHO e,
4e apTepUOTOMUSITA € CBbpP3aHa C PUCK OT MOCIIeBa-
Ia apTepuajiHa cTeHo3a W/wnu okiy3us. [lopamu
TOBA, IPU MUTpALIKA HA criupanaTa no xona Ha ICA
n B MCA, exkcTtupmanusara Ha CHOupajaTa ce
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M3BBPINBA TIpe3 a. aHTynapuc [1], mpemHa Temmo-
panHa aprepus [5], wim npe3 Al, KosATO MOXe 1a
Opae exkcuusupana 0e3 MOCIeACTBHS MPH MaTeHTHA
MpeiHa CheINHUTETHA apTepus [4].

3akiaouenue

Murpanusra Ha ciipaa o Xo/1a Ha apTepusTa,
IACTATHO OT aHEBPH3MATa € YCIOXHEHHE C BHUCOK
puck. HezaBucuMo OT TOBa, paHHOTO ONEPATUBHO
JIeYCHHE B CHEILICH MOPSAbK C eKCTUPTIALIUSA Ha CIU-
pajata W KJIWIICHpaHE Ha aHEBpH3MaTa, MPEeIoT-
BpaTsiBa Mo3buyHaTa wucxemusa. HeobOxommmara
ONepaTUBHA TEXHHUKA HE CE OTIMYaBa OT TEXHUKATa
[P MUKPOXUPYPIUSATa Ha PYNTYpPUPAIH MO3BLYHH
AHEBpPU3MHU. XHUPYPIHUUHUAT PUCK € NPUEMIIUB U €
CBU3MEPUM C pHCKA MPU PAHHOTO OINEPATUBHO
JICHCHHUC Ha pynTypHpaJm MO3BbYHU aHeBpI/I3MI/I.
OCHOBHUAT (haKTOp, OMPEHEIsI M3X0/Aa OT Jieue-
HUETO Ha TO3U THII YCJIOXHEHHUS, € BPEMETO OT
HACTBIIBaHE Ha YCIIO)KHEHHETO JI0 MPOBEXKIaHE Ha
ornepaTuBHaTta uMHTepBeHUMs. Ilopaaum ToBa eHJO-
BaCKyJIapHATE TPOLEAYpH 3a emOonu3amus Ha
MO3bUHU aHEBPHU3MH CJIE[[BA J1a CE OCHIIECTBIBAT
caMo B OOJIHUYHM 3aBEICHUs, pasmojaraiiyd ¢
HEBPOXHPYPTUYHU CTPYKTYPHU C TIEPCOHAI, 000PYI-
BaHE W OpraHu3anus 3a 24-9acoBa HEBPOXUPYPTrAU-
Ha JIeMHOCT.
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TPAHCKPAHUAJIHU OIIEPATUBHU JOCTHIIN KbBM OPBUTATA

Xpucro Iekos!, Toma Crimpues!, Acen Llexos', Mapun Mapunos?, Emanynn Haiinenos?,
Kupun Pomancku?, Cnaomup Konnos!, Banentun Ilenuakos!

'Omoenenue no nespoxupypeus, Toxyoa 6onnuya Copus
’Knunuxa no nespoxupypeus, YMBAJI ,, Ce. Hean Puncxu”, Coghus

Pesrome

Bweedenue: Opbutara € 0TBOpEeHa HABbH IHpaMUJAJIHA KyXHMHA TPaHWYEIla ChC 3aTBOPEHH aHATOMUYHM IIPOCTPAHCTBA
(ueperHa KyxWHa, BB3lyXOHOCHH CHHYCH), KOUTO IO3BOJISIBAT Ch3/IaBAHETO HAa OIEPATHBHHM JIOCTBIIM KbM HEWHOTO
CBIBPKMMO, TO3BOJSIBAIlM MakCUMaieH koMmdopT 3a HeBpoxupypra. [fen: Jla ce mpocneam B HCTOPUYECKH W
TEXHOJIOTHYEH IUIaH Pa3BUTUETO HAa TPAHCKPAHHAJIHUTE ONEPAaTHUBHU JIOCTBIM, TEXHHTE MPEAMMCTBA M HEJOCTATBIM
MIPeYyNeHN Ipe3 MpU3MaTa Ha Halllks ONTUT HATpyIaH Mpe3 nociaeanute 25 roquau. Mamepuan u memoou: 3a 30 ronuieH
nepron oT BpeMe B Kimmankata mo HeBpoxupyprus npu Yb ,,Cs. VBan Puncku” u 3a 7 roxumeH nepuox B OTeeHHETO
o HeBpOXHUpyprus npu Tokyna GoiHHUIA ca W3BBPIIeHH 00mo 604 ormepaTHBHA HHTEPBEHIIUH II0 MTOBOJ MATOJIOTHIHH
MIPOLIECH aHTaKUPAIM OpOUTaTa M HEHHOTO ChABPXKUMO. [IpociensiBa ce eBoMONMATa HA TPAHCKPAHHAIHUTE OIICPaTHBHA
JOCTBIIM B 3aBHUCUMOCT OT Pa3BUTHETO HA oOOpa3HaTa JUAarHOCTHKA, WHTPAONEpaTHBHATA JUArHOCTHKA U
MHUKpPOHEBPOXHUPYPTHUYHA TeXHHKA. [IpHiaranu ca HSIKOJIKO OCHOBHH OIIEPAaTHBHU JIOCTHIIA: KJIACHYECKa KPaHHOOpOHUTaIHA
TpenaHauusi, KpaHHOOpOHMTallHa TpenaHalys C OTCTPAHSBAaHETO Ha TOPHUS oOpOuTaleH pbBO, (poHTOTEMHOpasIHA/
cymnpaopburanHa opOUTOTOMUS, ITEpHOHANIHA TPENaHalys, KaTo B 3aBUCUMOCT OT BHJIa 1 JIOKaJIH3alUATa Ha [polieca Te3U
JOCTBIIN ca MOAU(DHIMPAHU WM KOMOMHUpAHH C Opyru. PesynrtaTture ca ChIIOCTaBUMH C JAHHUTE OT JIMTEpaTypara.
3axmouenue: TpaHCKpaHUATHUTE OTIEPATUBHHU JIOCTHIIH CE SIBSIBAT OCHOBHH OIEPAaTHBHH JOCTBIIN KbM PETPOOYIOAPHOTO
MIPOCTPAHCTBO U KPAaHUOOPOUTAIHO PA3MONIOKEHUTE CTPYKTYpH. IIpaBunHOTO Mpernu3upane Ha NaTOJOTMYHUS MPOIeC U
JOCTBITBT KbM HETO € rapaHIlys 3a yclexa Ha e/{Ha HHTEPBEHINS B Ta3H 00JIacT.

KarouoBu gymu: OpOuraiHa Xupyprus, OrepaTHBHH JOCTBITH.

TRANSCRANIAL APPROACHES TO THE ORBIT

Christo Tzekov!, Toma Spiriev!, Asen Cekov', Marin Marinov?, Emanuil Naydenov?,
Kiril Romansky?, Slavomir Kondov!, Valentin Pelinkov!

!Department of Neurosurgery , Tokuda Hospital Sofia, Bulgaria
’Department of Neurosurgery , University Hospital “St. Ivan.Rilski” Sofia, Bulgaria

Abstract

Introduction: The orbit is open outside pyramidal anatomical space characterized by difficult anatomy features. Objective:
To trace the historical and technological development plan transcranial operational accesses, their advantages and
disadvantages and to share our experience gained over the last 25 years. Material and Methods: For 30 year period in the
Department of Neurosurgery at the University Hospital “Sv. Ivan Rilski”: for seven years in the Department of
Neurosurgery at Tokuda Hospital , a total of 604 interventions for pathological processes involving the orbit and its
contents. Traces the evolution of transcranial approaches depending on the development of diagnostic imaging,
intraoperative diagnosis and equipment.Several key approaches are described: classical cranioorbital approach,
cranioorbital approach with the removal of the orbital rim, frontotemporal/supraorbital orbitotomy , pterional approach;
depending on the type and localization of these accesses are modified or combined with others. Our results are comparable
with those of the literature. Conclusion: Transcranial approach is fundamental operational access to the retrobulbar space
and cranioorbital structures. Proper planning and understanding the relationship of process to the surrounding normal
structures and access to it is a guarantee for the success of an intervention in this area.

Keywords: orbital surgery, transcranial approaches.

BbBenenne OTIUT HATpyHaH Ipe3 mocaeaauTe 25 roquau. To3u
MIEPUOJT CE€ XapaKTepU3upa MMEHHO C YCHBBPIICH-
CTBaHETO HAa MHMKPOHEBPOXMPYPIHYHATa TEXHHUKA,
HaBnmu3aHeTo Ha chbBpeMeHHH KT u MPT amapary-
pH, HEBpOHABUTAIMATa, YATPA3ByKOBaTa anaparypa
U IpYTY TEXHOJIOTUH 32 HHTPAOIIEPAaTUBEH KOHTPOJL.

OpOutara € OTBOpEHA KyXWHA TpaHUYEIa ChC
3aTBOpEHH AHATOMHYHH MPOCTPAHCTBA (UeperHa
KyXHHA, Bb3yXOHOCHU CHHYCH ), KOUTO TTO3BOJISIBAT
Ch3/1aBaHETO HA ONIEPATUBHU JOCTHITN KbM HEHHOTO
CHIBPKIMO, TO3BOJISIBAIIIM MaKCUMasieH KoMpopT
3a HEBPOXUPYpra.

Ien: Jla ce mpocseay B HICTOPUYESCKU M TEXHO- Matepuai u MeToau
JIOTUYEH IUIaH pa3BUTHETO HAa TPaHCKpaHUAIHHUTE 3a nmocnepaure 25 romuHun B KimHuMknTe 10
ONEPATUBHU JIOCTBIIM, TEXHATE INPEIAMCTBA H HEBpOXUPyprus KbM Oomuurute ,,CB. VBan
HEIOCTAThIM NPEYYIICHH IIPE3 NMpHU3MaTa Ha HaIIHs Punckn” u Tokyna ca u3Bbpinenu 604 onepaTuBHI
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MHTEPBEHIMN TIPH TAaTOJIOTHYHHU MIPOLECH AHTAKH-
pamu opOuTtata W HEHHOTO chABpkKUMO. Ilpuara-
HUTE OIEPAaTHBHU [IOCTHIIM Ca B 3aBUCHMOCT OT
JIOKaIM3alusITa Ha mpoleca, HeroBaTa X|UCTOJI0T Y-
Ha XapaKTepHCTHKA M €Tall B CBOJIIONHUATA, TEXHO-
JIOTUYHATa ChOPBKEHOCT HA OllepaTHBHATA 3aJIa, HO
OCHOBEH MHTEpEC 3a HEBPOXUPYpra MpeacTaBisBaT
KpaHMOOPOMTAIHUTE HHTEepBeHIMH. Haii-uecto
HpUJIaraHUTe JOCTHIN OT TO3U THII ca: KpaHHOOPOU-
TasieH (o [lenan), KpaHHOOPOHUTAJIEH C OTCTPAHsIBA-
HE ¥ Ha TOpHUsI opOuTaseH pp0 (cynpaopOuraes),
(pOHTOTEMIIOpAJICH ¢ OPOMTO3MIOMATHYHA PE3CK-
st (ppOHTOTEMITOPO3UTOMATHYEH), ITEPHOHATICH.
YacT ot OONHUTE ca peonepHpaHy C pasinieH OT
OBPBUS IBT JOCTBI, KaKTO M ca KOMOWHHMpPaHH
Pa3IMYHU JIOCTBHIN B PAMKUTE HA €IUH ONEePaTHBEH
eTaIl.

Kpannoopburanaure Tpemananuu no Jlewaw,
Que. 1, ca TpOBEeXIAHH TPEAUMHO IpH OOIHH
ONIEpUpPAaHH B TO-PaHEH €Tal Ha MpPOYYBaHETO, a
ciesl TOBa Mpy OOJTHUTE MHAWLMPAHU 38 TAKbB THII
JOCTBI € TPOBEXIAH NPEIUMHO paslUIMPEHUs MU
BapuaHT — C OTCTpaHsABaHE U Ha pb0a Ha opOHTaTa,
KOETO 3HAYUTEJHO pa3llupsBa  ONEPAaTHBHUS
KOpHUJIOP.

: ' X 7. Spirien, ML
®@ur. 1. Kparnoop6uranen noctsn no Henan. Ipeacra-

BeH € o0eMa Ha IMpeMaxBaHe Ha TIOKPHBA Ha opOHTaTa 1
JEKOMIIpECHUsl Ha ONTHYHHS KaHall.

C pa3pe3 Ha Ko)KaTa IO/TIOJ] BeXKIATa I 331
JIMHUSATA HA OKOCMSIBAaHE B TEMIIOpaJIHATa 00JIacT Ce
peanu3upa cynepoiarepaiHaTa opoutoTomus, Que.
2, IPU KOSITO B PE3EKIIMOHHATA JINHUS BKITIOYBAME H
ropHHs opOuTalieH pbh0 ¢ YacT OT (ppOHTAIHHUSA
M3PACThK Ha 3UroMaTuyHara KocT. Crope JoKau-
3aIUsITa HA MATOJIOTHYHHS JIATEPATTHO OT 3PUTEITHUS
HEpB, MOXKE Ja CE M3I0JI3Ba U JIaTepaiHaTa OpoOuTo-
TOMHUS.

C MUHMMATHO WHBA3WBEH KOXCEH pa3pe3 o
BEXJ1aTa U JIaTepaIHUs OpOUTAICH Ph0 MOXKE Ja ce

IpeMaxHe JlaTepaHaTa CTeHa Ha OpOUTaTa, FoJIsIMO-
TO KPWJIO Ha C(eHOMIHATA KOCT, KOETO T03BOJISIBA
JOCTBII 10 JlaTepalHaTa 4acT Ha OpOUTaTa, TopHaTa
opbutanHa ¢ucypa, TeMHnopaaHus U (QPOHTATHUSI
JIsUT Ha MO3bKa, Due. 3.

Pa3paboTenusr ot SAmaprui 3a aHeBpu3MaiHaTa

XUPYPrHsl NTEPUOHANICH JOCTBI € M3KIIOYUTCIHO
ya100eH 3a OmepaTWBHM HaMmecH B o0jacTra Ha
opOuTtanHara (UCypa ¥ KaHajla Ha 3pUTEITHUS HEPB
NpEMMHO MPH TYMOPHHU TMPOIIECH B Ta3HW 00JIACT,
Due. 4.

@ur. 3. JlatepanHa opOUTOTOMHS C BB3MOXKHOCT 3a
peMaxBaHe Ha JlaTepalieH opOwTaneH pbvO, cHopen
H3UCKBAHUATA Ha MIATOJIOTHATA.
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@ur. 4. [ITepuoHanHa KpaHUOTOMUSL.

3Ha4yUTeNICH ONEPAaTHUBEH IPOCTOP CE MOCTHUIa C
T.H. OpOUTO3UTOMATHYCH JIOCTHII, Due. 5, KOUTO 1O
NPUHLUI € CB3AaJeH KaTo IOCTBII NpPHU KPaHUO-
0a3ayHM TPOIECH — TMapaceslapH MEHUHTHOMH U
aHeBpU3MHU B IpEeJHUTE OTAEIM Ha Bunusuesus
Kpbr. KbM Tasu rpyna omepaTHBHU IOCTBIN IO
MPaBUIIO CE BKITIOYBAT M HIKOW OT CyOKpaHUATTHHUTE
JOCTBITN TPIIOKUMHE TPU aHT@XKHUPAIIX YeperHara
OCHOBA BKJI. M KJIMBYCa MaTOJIOTUYHU MPOLIECH.

BunoBoro pazHooOpasue Ha MNaTOJIOTHYHHUTE
MpOIIECH B Ta3u 00JlacT oOXBala B OOIIU JTUHHU:
MapakiIvHOWAHM MEHUHTHOMH, MEHHHTMOMH Ha
KpHJIOTO Ha c(eHOMIHATa KOCT, MCHUHTMOMH Ha
3pUTENTHUS KaHall, 3pUTEIHHUS HEePB W Iapacenap-
Harta ooact — 168 6oy, mBanomu — 17; MeTacra-
3u — 42; cproBu MandopMauuum U TymMopu — 33;
KaBepHOMH — 38, KOCTHO-XPYIISIHA TyMopu — 16;
BB3MAINTENIHA TPOLECH W Tapasutosn — 92;
OBbPBUYHHU U BTOPUYHU MalUrHUTETH — 127 U np.
OmnepaTUBHUS JAOCTBII CE€ ONpeJeNis CIopes 30HaTa
Ha MHTEPEC, a He MO0 XMCTOJOTMYHATa XapaKTepHuc-
THKa Ha MpocTpaHCTBO3aeMainus mpouec. Onepa-
TUBHHUTE PE3YNTaTH Ca ChIIOCTABUMH C JTAaHHUTE OT
JuTeparypara.

Jduckycus

TpaHCKpaHI/IaﬂHI/ITe OIICPATUBHUTC JOCTHIIU KbM
opbuTtara BOmIT CBOETO Hadaio oT 1922 r., korato
Jlennu orcTpaHsBa JEMOHCTPATUBHO HHTPAaopOuTa-
JICH MCHHHI'MOM, a OKOJIO ABaJACCCT T'OAWHH II0-
kbcHO (1941 T1.) mpencraBs mMoHorpadusaTa cu 3a
opouranman tymopu. [lo HararpmiHaTta cpaba Ha
TO3U THII XUPYPTUYHU JOCTHIIN C€ IPEAONIPENEIIS OT
pa3BUTHETO Ha oOpa3HaTa AMArHOCTHKA, TEXHOJO-
TMYHUTE BBBEICHUS B HEBPOXUPYPrUsATa, Pa3BU-
THETO HA HEBPOXUPYPTUYHUS MHCTPYMEHTAPUYM U
amaparypa.
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KomyHnukanusita Mmexny opourara u uepernHara
KyXMHa € MPEINOCTaBKa KaKToO 3a B3aMMHOTO IPO-
HUKBaHE Ha TPOCTPAHCTBO AHTAXHUPAIIUTE TIPO-
IleCH, Taka M 3a pa3padOTBAaHETO Ha ONEpPATHBHU
nocteny. [IpenusHo HampaBeHaTa npenonepaTHBHA
JUarHOCTHMKa JaBa WH(opMmanus OTHOCHO BHUJA,
M3XOJHOTO HAYajo M TEHACHIMATA 3a Pa3mpocTpa-
HEHHE Ha OCHOBHHS MPOILEC, KOETO MOCTaBs Mpex
HEBPOXHPYpra 3aJbDKCHHETO J1a u30epe panuoHa-
JIEH JIOCTBHII, EBEHTYATHO KOMOMHAINS OT JTOCTBIIH,
C OrNe] paJAWKaTHOTO OTCTpPAaHSBAHE Ha MATOJIO-
ruuHug npouec. BwBenmenara ot [enam kpaHuo-
opOHTaNHa TpEeNaHalus € pa3lIupeHa Mo-KbCHO 10
Frazier (texHuka BbBezieHa mpe3 1913 1. 3a A0CThII
KBbM XHII0()H3aTa) C BKIIOYBAHETO B PE3EKIIMOHHATA
JIMHUS ¥ Ha TOpHUS opOuTtaneH pr0. Hskxoun aBTopu
OTYHTAT MPEJMMCTBOTO TOBA Jia CTaHE C JBE, MOBe-
4yeTo ¢ eqHo Jam00 [4]. C BKIIFOUBAHETO B KPaHUO-
TOMHUSITA ¥ Ha TOPHHA OpOHMTaneH ppO BXoxa Ha
OTIEPaTUBHOTO TMoOJe ce pasmmpsiBa ¢ 15-30° u
JOCTBIIBT KbM 3PHUTEIIHUSI KaHAl U WHTPaKpaHHUaI-
HOTO TPOCTPAHCTBO CTaBa 3HAYUTEIHO IMO-YJ00CH.
Te3u gocThIM ce pa3IMpsBaT B MPETHO33AHA HIIH
JaTepaiHa MOCOKa B 3aBUCHMOCT OT €CTECTBOTO Ha
ne3usra. JJocThbT € oOBp MpH JIe3uH B 00JIacTTa
Ha arekca U ropHara opouranHa gucypa (IIBaHOMH,
XEMaHTMOMHU B o0nactra Ha (ucypa opOHUTaiuc
CyIepuop, TIMOMH Ha 3pUTEIHHS HEPB, MCHUHTHO-
MU B peTpo0y10apHOTO MPOCTPAHCTBO U IIPOHHUKBA-
11 KbM HHTPAKPaAHUATHOTO MPOCTPAHCTBO) [5, 8].

[Iponecure ¢ QPOHTOTEMIIOPATIHO PA3MOIONKE-
HHE U3UCKBAT JIOCTHIT €THOBPEMEHHO OT KbM (ppoH-
TaJHO W OT JIATEPaJTHO, KOETO Ce MOCTHra C UKOHO-
MHUYHATa TPaHCLWJIMApHA CylepoiaTepaiHa opou-
TOTOMHUSI C OTCTpaHsIBAHE Ha OpOWTAIHUS PBO
(cynpaopOuranen mocthi). C pasmmpsBaHETO Ha
PE3EKIUATA Ha 3UTOMATHYHATA KOCT CHIIHAT AOCTHIT
ce TpeBpblla BHB (POHTOOPOUTO3UTOMATHUIHA
OpOUTOTOMUSI, OCHTYpsIBaIlla JOCTHII Ha MpPaKTHKA
KaKTO KbM OPOHMTATHOTO ChIBP)KUMO, BKITFOUHTEI-
HO HETOBHS KOHYC, Taka M KBbM IapacenapHara
obmacrt [1].

OpOHUTO3UTrOMATUYHUS TOCTHIT CE PA3IIUPsIBA OT
Tagushi et al. (1996), kouTo pe/Tara BKIFOYBAHETO
KbM (PpOHTOOPOMTO3ZUTOMATHYHHUSI KOCTEH OJIOK M
Ha TeMIIOpaJIHATa KOCT, N30SrBaiiKi OCTEOKIaCTHY-
HOTO ¥ pa3mupsiBaHe, C OrJie/l MPEBEHIUS Ha €HO-
¢ramm. [IpakTrdecku ChIMA ONEPaTUBEH JOCTHII,
peanu3upaH ¢ pa3pe3 Ha Kokara MO JIMHUSATA Ha
okocMsiBaHe, Jane et al. [10] onpenensT kato cympa-
opOWTaNeH TOCThII KbM OpOMTaTa M MHTPAKpPAHHUAI-
HOTO MIPOCTPAHCTBO, a Aziz et al. [2] TO TOYCHBBP-
HICHCTBAT.

B op6urannara matomorus nmpuiaraHeTo Ha mTe-
PHUOHAHUS TOCTHI 0 Smaprui € oT NW3KITIOYNTEN-
Ha M0J13a MpPHU NPOLECH AaHTaKUPAIIH TOISIMOTO
KpWIO Ha CeHOMIHATa KOCT W 30HAaTa Ha TOpHATa
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opbutanHa ¢ucypa. JJocThIBT € ya00eH KaKTo 3a
pe3eKIMs Ha TyMOpHATa Maca, Taka W 3a JICKOM-
NPECUBHHM MHTEPBEHLUH. J[MCKyTHpaT ce Mpeanm-
CTBaTa U HEAOCTATHLIUTE MEXIY (PPOHTOTEMIIOpAI-
HUS ¥ ITEPUOHAIHUS JIOCTBIIN, HO OOIIOTO BIIeYAaT-
JICHWE € Y€ NTEePHOHAIHUS JIOCTBII OCHTYpsBa
ynoOeH KOpUAOpP KbM KIMHOWIHHS W3PacTbK M
MPEKHCBAHETO HA KPHBOCHAOISIBAHETO HA TYMOPHTE
M3XOXkaan or Ta3u 30Ha [3]. Hassler et al. [7]
MPUIAraT NTEPUOHAITHUS JIOCThI U KbM KOHTpaa-
TepanHata opouta. ChUueTaBaHETO HA NTEPHOHAN-
HUSA ¢ (PPOHTOOPOMTOZUTOMATUYCH JOCTBIT OCHUTY-
psiBa IIMPOK OMEPATUBEH KOPUAOP KBM TMPOIECH
aHTKUPAIY Ha pa3liuuHa TbI00UNHA MPAKTHUCCKH
ISUTOTO OPOUTAITHO TPOCTPAHCTBO, BKIFOUUTEIHO U
KbM CYOIypaJIHOTO MPOCTPaHCTBO [13].

®ur. 5. EnHOKOMIOHEHTEH OpOHTO-3UTOMAaTHYCH
IOCTBII: CXe€Ma Ha JOCThIIa, KAKTO W TOJIEMHUHATa Ha
JIOCTBIIA CJICH EIICBUPaHe Ha KOCTHOTO JIaMOO.

TyMopuTe aHTaXHpalnly MeJMaHHATA 4YacT Ha
opbutara, Ha3oapuHKCca M MOJ]a Ha TIpenHara Je-
perHa siMa ca JIOCTHIIHU MIPU ONICPAaTUBHU JOCTHIIN
CBBP3aHH C OTBApsSIHE Ha YEIHUS CUHYC, CTMOHIaI-
HU KICTKH, Ha3o(apuHKca ¥ B AbJIOOYMHA 10
I'bPBUTE IIUHHU TpenuieHd. [Ipu TakuBa cinydau e
YMECTHO yYacTHETO M Ha CHEUHaJIUCT OTOPHHOJIA-
PHUHTOJIOT 32 pasriiek/aHe Ha Te3W CIy4ad C OTJie]
OCHUTYPSIBAHETO Ha OTEPATHBHU JIOCTHIIM TIO3BOJIS-
BAIlM JTOCTBITHOCT HA €MH eTaIl.

Cbe cTaHIapTHUTE TPAHCKPAHUAIHU OINEPaTHB-
HU JIOCTBIIH M TEXHUTE KOMOMHAIIMH ¥ MOAu(HKa-
IIMM Ha CbBPEMCHHHMS €Tall Ha Pa3BUTHE Ha HEBPO-
XHPYPIUsTa € Bh3MOXKHO JOCTUTAHETO 10 BCHYKH
CTPYKTYPH B OpOMTaHATa KyXMHA — KPaHHOOPOU-
TaJHU, PETPoOYyIOapIIHU, aNeKC-3PUTEIICH KaHaJ,
3pHUTeNeH HepB | T.H. [Ipo0iaeMbT Ha HEBpOXUpypra
e B mpaBwiHUs n300p [7, 11].

M3mbpaHeHneTo Ha Te3H JOCTBIIN H3UCKBa H
penuna yno0cTBa: TPUTOUYKOBA CHCTEMA 3a (DUKCH-
paHe Ha IyiaBarta, CHCTeMa 3a ()MKCHUpaHe Ha eKap-
THOPUTE, MUKPOHEBPOXUPYPIUYCH M creuuduyucH
o(rasMoNIOrMYEeH HMHCTPYMEHTapuyM, OBp30000-
POTHH JPUIIOBE C IIBJIEH HAOOp OT HAKOHEYHUIIH.
BB3MOXKHOCTTA 32 IPUIIaraHETO HA HHTPAOTICPATHB-
Ha exorpadus Ha opOWTaTa W HEBPOHABUTAIIWS,
KaKTO U EHJIOCKOINCKA TEXHHKa € OT CBhIICCTBCHO
3Ha4YEeHHUE IPU HAKOM TYMOPHH JIOKanu3auuH [3, 9].

HesaBucumo ot Bujia Ha KPAaHHOTOMHMSTA, J1OCTh-
BT IO CYOIIepHOPOUTATTHOTO CHABPIKUMO C€ Peau-
3Wpa B TPU OCHOBHH AoCThIa [12]: meHTtpaneH,
MeauaneH M yatepayiieH. LIeHTpasHusIT JocThI ce
peaynmsupa Mexay m. levator palpebrae u m. rectus
superior U ce sBSIBa Hail-KpaTKWs BT KbM HHTpA-
opOWTalHaTa YacT Ha 3PUTEIHUS HEpPB, Karo
pealu3upaHeTo My MOXKE Ja Ce W3BBPIIHM MO JBA
orepaTHBHU Kopujopa. [Ipu mepBHS KOpHIOp m.
levator palpebrac u r. frontalis n. trigemini ce
eKapTUpaT MEIUalHO, a TOPHHS TPaB MYCKYNI —
JaTepaiHo, KaTo MpHU JUCEIMpaHe B AbIOOUYMHA ce
NoTajia BBPXY CPEIHHS CETMEHT Ha 3pHUTEITHUS
Heps. [Ipu Bropus onepaTuBeH KOpuaop HpoHTas-
HHS HEPB CE eKapTHPa JaTePAIHO 3aeIHO C M. rectus
sup. ¥ B IbIO0YHHA C€ JJOCTHTA JIO 33HUTE 2/3 Ha
3PHUTEITHUS HEPB.

MeauaHHUAT JOCTBII Ce PeaTi3upa MEXKTy eKap-
THPAHUTE MEAUAIHO M. obliquus sup. ¥ JaTepaaHo
eKapTHpaHuTe M. rectus sup. ¥ m. levator palpebrae,
KaTO TPH TO3H JIOCTHII C€ OTKPUBA 3PUTEIHUS HEPB
MO ISUIOTO My MPOTEXKEHHEe — OT OYHHS Oyno 1o
BXOJia My KaHana. [Ipu TO3u OCTHIT ce Tpena3Ba
OT YBpEXK/IaHe MHEepBaLUsITa HA EKCTPAOKYJIapHUTE
MYCKYJH U g. ciliare.

Jlatepa HUST TOCTHII CE peau3upa B KOpUaopa
Mexay m. levator palpebrac u m. rectus lat., kaTo
UMa J[Ba BapHaHTa pa3IMYaBalld ce B IIOCOKAaTa Ha
eKapTHpaHe Ha TopHaTa opTaIMHUYHA BEHa — JiaTe-
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paiHO WM MeauanHo. [Ipyu JaTepalHOTO eKapTH-
pase Ha v. ophthalmica sup. 3aeaH0 ¢ m. rectus lat.
Ce OTKpHUBA JOCTHIT KbM 3PUTEITHUS HEPB B 00J1aCTTa
Ha fisura orbitalis sup., KakTo 1 KaBEpHO3HUS CHHYC,
a mpU ekapTupaHeTo Ha v.ophthalmica sup. kbM
MEAMAIHO 3aeIHO C m. rectus sup. ¥ m. levator
palpebrae ce Bu3yanmusupa natepaiiHaTa CTeHa Ha
3pUTESIHUS HEpB B npeauure u 2/3. JlarepajaHusr
JIOCTBII € TO-yJA00€H Mpu OOIIMPHU HHTaeKCTpa-
KOHAJIHHU Mpotecu [6].

3akiIoyenue

TpaHcKkpaHUaTHUTE OINEPATUBHU JOCTBHIU C€
SIBSIBAT OCHOBHHU OTICPATUBHHU JOCTHIIH KbM PETPO-
Oyn0apHOTO MPOCTPAHCTBO U KPaHUOOPOUTATHO
Pa3MONOKEHUTE CTPYKTYPH.

[IpaBunHOTO Tperw3uUpaHe Ha TMATOJIOTHYHUS
MPOIIEC ¥ JOCTHITHT KbM HETO € TapaHITus 3a ycIexa
Ha eIHa WHTEepBEHIWS B Ta3u oOmact. OT H3KIIO-
YUTEHO 3HAYCHUE 32 JOOPHS U3XOJ OT XUPYPrusirTa
€ MpelM3HaTa npeaonepaTiBHa TUAarHOCTHKA, J100-
paTa MHUKpPOHEBPOXHMPYPTHYHA TEXHWKA W WHTpa-
oTiepaTHBEH KOHTPOJI, BB3MOXKHOCTTa 3a Kojabo-
pauus ¢ YHI' cneuuanucTtu, JTUIEBO-YETIOCTHU U
IJIACTHYHU XUPYP3U.
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INPEACKA3BAHE YCIIEBAEMOCTTA HA EHJIOCKOIICKATA TPUBEHTPUKYJIOCTOMMSA
C IIOMOIITA HA ENDOSCOPIC THIRD VENTRICULOSTOMY SUCCESS SCORE (ETVSS)

Acen bycapcku, Kupun I'eoprues, Benrnecnas bycapcku

Krunuxa no neepoxupypeus, YMPBAJI ,, Ce. Usan Puncku” EAJ], Cogus,
Kamedpa no nespoxupypeus, Meouyurncku ynusepcumem — Coghust

Pesrome

Cnen nyonukysanero Ha Endoscopic Third Ventriculostomy Success Score (ETVSS) B nmureparypara nma OCKbIHU
IyOJIMKAIMK 32 BUIMIHOCTTA HA CKajlaTa MpH Pa3iIMYHN KOHTUHIEHTH OT MAalMeHTH. ABTOPUTE NPEJICTABST CBOS aHAIN3
Ha IPWIOKMMOCTTA Ha CKanaTa B ObIrapcku ycioBusi. Mamepuan u memoou: PeTpOCHEKTHBHO ca H3YHMCICHU
croitHocTuTe Ha ETVSS 3a nanentute ot cepus ot 400 mocinegoBaTeIHy CIydasi ¢ €HIO0CKOIICKa TPUBEHTPHKYIOCTOMMUS
(ETB). IlpenBunenata ycreBaeMOCT B pa3lWYHATE TPYIH € CHIIOCTABCHA C pealiHaTa M € HalpaBeHa CTaTHCTHYECKa
Kopenanus Ha JJBETE CTOMHOCTH.

Pesynmamu: PerpecnOHHHAT aHAIN3 MOKa3Ba J00PO CHOTBETCTBHE MEXAY IPEICKA3aHUTE M PEATHUTE CTOHHOCTH Ha
ycrieBaeMocT Ha ETB. Karo orpanmuenne B cepuara MoXKe Ja ce pasriiekia Majkara Opoifka Ha CIlydaWTe ¢ HHUCKHU
npensuneHu ctoitroct Ha ETVSS.

3akaouenue: AHAIM3BT HA COOCTBEHHWTE HH PE3YNITAaTH MOTBBpKAaBaT mpmimoxnmoctta Ha ETVSS kato HamexIHO
CPEJCTBO 3a NpeABMXKIaHe Ha ycrneBaeMocTTa Ha ETB npu Bceku KOHKpeTeH ManueHT ¢ xuzapouedanus B ObIrapcku
YCIOBHSL.

KaouoBn aymm: xunpouedanus, enmockorcka tpuBeHtpukynocromus (ETB), Endoscopic Third Ventriculostomy
Success Score (ETVSS), ycneBaemocT.

PREDICTING THE SUCCESS OF THE ENDOSCOPIC THIRD VENTRICULOSTOMY USING
THE ENDOSCOPIC THIRD VENTRICULOSTOMY SUCCESS SCORE (ETVSS)

Assen Bussarsky, Kiril Georgiev, Ventzeslav Bussarsky

Department of Neurosurgery, University Hospital “St. Ivan Rilski”, Sofia, Bulgaria
Department of Neurosurgery, Medical University — Sofia, Bulgaria

Abstract

After the introduction of the Endoscopic Third Ventriculostomy Success Score (ETVSS) in 2009 there are still a limited
number of publications considering the external validation of the scale. The authors present the results of the application
of the ETVSS to their series of patients.

Material and methods: The ETVSS was calculated retrospectively for each patient in a series of 400 consecutive
endoscopic third ventriculostomy (ETV) procedures. The predicted success rate was compared with the actual results and
statistically analyzed.

Results: Regression analysis shows good correlation between predicted and actual success rate. A drawback in our study
is the relatively small number of patients with low calculated ETVSS.

Conclusion: In our experience the ETVSS is a reliable tool for predicting the success of ETV in a given patient with
hydrocephalus.

Keywords: hydrocephalus, endoscopic third ventriculostomy (ETV), Endoscopic Third Ventriculostomy Success Score
(ETVSS), success rate.

BbBenenne MOTBBPKAaBaHe Ha BanmuaHocTTa U [2]. Hacros-

Cnen 3acunenus unrepec ot 90" rogunu Ha XX IHAT aHaJIA3 CC ABABA TAKBB OIHT.

BEK KbM CHIOCKOIICKaTa TPHUBCHTPUKYJIOCTOMUA

(ETB) kato MeTo 3a JieueHue Ha Xuzapouedanus He Marepuai u MeToxu

MPecTaBaT CIIOpOBETE 3a e(hEeKTUBHOCTTA Ha MpOLIe- Pasrnemana e cepus ot 400 mocnemoBaTenHH
Iypata MpH pa3ingHuTe GopMu Ha XUaporedams. ciayyast ¢ ETB, onepupanu 3a nepuoga mait 2000 —
IIpe3 2009 roauna Oemne myOaukyBaHa ETVSS mapt 2012 r. BCcHMYKM ManmueHTd ca ¢ MHUHUMYM
(Endoscopic Third Ventriculostomy Success Score) IIECTMECEYHO IMPOCIesBaHe 3a ONpeAeisHe Ha
[1], xaTo pe3ynrarT OT MEXKAYHAPOAHO, MYJITH- ycrexa Ha WHTEpPBEHIHUATA. PeTpocriekTHBHO ca
IEHTPOBO TIPOYYBaHE Ha BIUSHHUETO HA PAa3IUMYHU aHaNM3UPaHW HaJIWMYHUTE JaHHW 332 €THOJOTHS Ha
(axTopu BepXy ycreBaemoctTa Ha ETB npu nena n xunaporedanmaTa 1 Bb3 OCHOBA Ha ETHOJIOTHSATA,
KaTo ONMUT ChIaTa Ja C€ MPOTHO3HMpa IPH BCEKH BB3pacTTa ¥ MPEeIx0oXKIalia INTBHTOBA OIepamus
KOHKpeTeH nanueHt, Taba. 1. 1o MOMEHTa JTUIICBAT u3umcieH coopbt Ha ETVSS npu Bceku marueHr.
JOCTaTBYHO IyOJIMKAIMK 33 TPWIOKEHHWE Ha CKa- Briocnencteue e HampaBeH CTaTUCTUYECKH perpe-
JaTa TpPUA JAPYTM KOHTHHTEHTH TIallMeHTH M 32 CHOHEH aHaJIM3 Ha KOpelaIsTa Ha MpecKa3zaHa u
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peaiHa yCIeBaeMOCT IMPH PA3IMYHUTE KaTerOPUU
narenty (Statgraphics).

PesyaraTn

Paznpenenenrero Ha OTHOCUTETHUTE YECTOTH Ha
nmanyeHTuTe ¢ pasnuuau coopoBe Ha ETVSS e
rmokasaH Ha @ue. [. PerpecnoOHHMSIT aHAIH3 TTOKa3Ba
n3uucieH koepumueHt p < 0.05, mMOTBBpIKIABAIL
HaJM4YHETO HA CTATUCTUYECKU 3HAYMMA 3aBUCHUMOCT
MEXAy NpeCKa3aH U PeajicH MPOLECHT Ha ycIieBae-
MocT, @ue. 2. Pe3ynTarsT ce 3ama3Ba U NpPU H3-
YHUCIICHUE Ha PE3yJITaTUTE camoO IMPHU MAUCHTH B
neAnaTpuyHarta rpyna go 18 r.

Jduckycus

Pesynrature OT mpoBeneHUS aHAINA3 IOKa3BaT
no0pa Kopenanuss Mexay NpeacKazaH U peaneH
pesyntar or ETB B Hamata cepus. Kato cmaboct
MOJKE JIa C€ OTYETE OTHOCHTEIHO TOJIeMHAT Opoii Ha
ManueHTuTe che coop ot 70 U moBede, MpU Majika

Opoiika Ha cirydanTe ¢ HUCHK cOop. ToBa oTuacTu ce
ABJDKM Ha HECCICKTUpaHaTa rpyna HalueHTUu C
TOJISIM OTHOCHTENEH Is1 Ha Bb3pacTHU. OT npyra
CTpaHa, COOCTBEHHTE HHM MEXIWHHM aHAIN3H Ha
nanueHTuTe cbe cobop ot 70 U moBeue, MpU MaiKa
Opoiika Ha ciyuaute ¢ HUChK cOop. ToBa oTuacTu ce
IBIDKA Ha HeceJeKTHpaHaTa Tpyla MalueHTH C
rojsiM OTHOCHTENEH 57 Ha Bb3pacTHU. OT Ipyra
CTpaHa, CO6CTB€HI/ITC HU MCXKJIWHHU aHaJIu3u Ha
pe3ynTaTute, KakTO U aHAIM3BT Ha JTUTEPATYPHUTE
JTAHHW, JOBEJO0Xa 0 OTHOCUTETHO HaMmajsBaHE Ha
NalMeHTUTE B paHHA Bb3PacT U TaKUBa ClIel IpeKa-
panu HH(EKINY 1 XeMoparuu, 0coOEHO BbB BTOpaTa
MOJIOBMHA OT cepusiTa. [lopanu ToBa rpymara cbe
cOop 20 BKJIFOUBA CaMO 2 MAIUEHTA, IPH KOUTO Ce
OTUMTAT €1H YCIICUICH U €AWH HCTIOBJIUAH cnyqaﬁ,
T.e. 50% ycneBaemoct. ToBa cunHO HamaisBa
W3YHCICHUAT KOS(PUIMEHT Ha Kopenauus, KOHTO
Opy M3KIIOYBaHE Ha TE3M CIy4Yad Karo T.Hap.
,outliers”, 6m moOwnm MHOTO TO-mTOOpa JMHEHHA
3aBUCUMOCT, Due. 4.

Toukn Bn3pact Etnonorns IIpeaxoaeH WIHT
0 <1 mec. MOCTHH(EKIMO3HA criej IbHT
10 1 - 6 mec. 0e3 IIBHT
MHEIIOMEHUHTOTIETIE,
20 MIEPUBEHTPUKYITHA XEMOParHus,
HETEKTaJIeH TYMOD
aKBEyKTHA CTEHO3a,
30 6 mec.<1r. TEKTaJleH TyMOD,
JpyTa eTHOJIOTHS
40 Ir.<10r.
50 >10r.

Taba. 1. ETVSS e c6op oT ToukuTe 32 Bb3pacT, €THOJIOTHS M HAINYKE Ha IPEIXO/ICH IIBHT U OTTOBAps HA BEPOSITHOCTTA

3a ycnex ot ETB.

150 F© 7
120 -
6poi 90
naumeHTn i

60 +

30 -

40 60 80

ETVSS cbop

®@ur. 1. Paznpenenenue Ha yectorata Ha nuzuuciennte ETVSS cbopoge.
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Karo mamo, aHanm3bT mokasBa J00pO CHOTBET-
CTBHE MEXIy TpeIBUJCHATa OT CKajara ycIeBae-
MOCT W HAIIUTE pe3yaTaTH. ToBa BEpOSTHO ce
JTBJKU HAa CXOJTHHUTE JeMOTPaCKH XapaKTePUCTUKU
Ha KOHTHHTEHTa MalleHTH, TIPU KOUTO € pa3zpado-
TEHa cKaJlaTa W T3 OT CepusAra HH — HAIpPUMEP
npeoOiaiaBaluTe Cciay4ad C TOCTXeMOparudHa
xunpornedanus B paHHa Bb3PACT B CPABHEHHUE C TE3U
cien uHpekuus. OT apyra cTpaHa CKOPOLIHHTE
nyOnukanun Ha Warf npu manueHtn ot YraHna
clell MEHMHTMT W B paHHAa BB3pacT IIOKa3BaT
yCIIeBaeMOCT, KOATO HE CHOTBETCTBA HA TPEIBH-
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Ha 3aBHCHMOCTTA Clie]l M3KJII0YBaHE HAa €KCTPEMHHUTE CTOWHOCTH (T.Hap. ,.outliers”) 3a

numoTo upe3 ETVSS. TpynHo e ga ce mpereHu,
JIAJTA TOBA C€ IBJDKU Ha 0COOEHOCTH Ha MPOTHYaHE
Ha WH(GEKINO3HHS TPOIIEC WM HA ChYETAaHHETO Ha
ETB c koarynauusg Ha XOPOWUJHHUS IUIEKCYC TIO
BpeMe Ha orepaTuBHATa HHTEPBEHIHS [3]. Bh3MOXK-
HO € W Jla Ce Hajara ajJanTupaHe Ha CKajara KbM
Pa3IMYHU PETHOHH CIIOpe] MpeobiiajaBaliyi THIIOBE
xujporedanus B 1eTcka Bp3pact. OctaBa OTKPUT U
BBIPOCHT, TOKOJIKO HUCKHUSAT MPOLIEHT MpeICKa3aHa
e(deKTUBHOCT € ocHoBaHWe 3a oTka3 oT ETB u
MIpeMUHaBaHe KbM KJIAITHO JIMKBOPHO ApeHUpaHe (¢
BCHYKH TPOM3XOXKIAINA PHUCKOBE — WH(EKIIHH,
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Mal(yHKIUS, IIBHTOBA 3aBUCUMOCT, CTHIMAaTH3H-
paHe), Wi ce ABSBa CaMO JOIbIHUTENICH apryMEHT
B 00CHKJaHETO Ha HAH-MTOIXOIAIIO OBEACHHE IPH
KOHKPETHUSI TalMeHT KakTO B MEAMLUHCKUTE
Cpenu, Taka U CbC CEMEHCTBOTO My.

Crioper MoMeHT € u npmioxkerrnero Ha ETVSS
W3BBH TMeIuaTpuyHaTa MOMyJauus, 3a KOATO €
cb3naeHa. Taka HanpuMep NalUeHTUTE C WIHOTIa-
THYHA HOPMOTEH3UBHA XUIporiedanus ca ¢ mporHo-
ctrueH c6op 90 (50 . ot BB3pacT, 10 T. OT auIica HA
NpeaxXoXKAaIo IbHTUpane, U 30 T. OT €THOJIOTHUs
L APYTH IpUYUHN"), U O¥Xa OMITN neaTHu KaHaAuaa-
TH 32 €HIOCKOIICKa MHTepBeHLHs. B chioTo Bpeme
COOCTBEHHMAT HH OIHUT, KAKTO W JINTEPATypHUTE
JIAHHU TI0Ka3BaT YCIIEBAGMOCT TMPH Ta3W Tpyma
nanueHTd Mexnay 50 u 70%, 1o roiasMa CTENeH B
3aBHCHMOCT OT I0JI3BaHaTa Ie(UHULMSA Ha ycIieBae-
MOCT — MOJJOOPEHUE WITH CTAIlHOHUPaHe Ha ChCTOs-
Huero [4].

3aKiIoueHue

AHaIM3BT HA peE3yTaTUTEe HU ITOKa3Ba J0OpO
CHOTBETCTBHE Ha HAIIUTE PE3yJITaTH C NpeacKa3a-
Hute ¢ nomorura Ha ETVSS. Ckanara moxe na ce
MOJI3Ba KaTO MOJIE3eH MHCTPYMEHT MPU 00CHKIaHe
Ha ONTUMAJHO ITOBEICHHE NPH TAIHEHTH C XUAPO-
uedansi, 0cOOCHO B IETCKa Bb3pacT
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CIIOHTAHHU CIIMHAJIHU EITUAYPAJIHU XEMATOMMU — JOKJIA/L HA IBA CIIYYASA

I'eopru Kynun!, Jlnnsaa ®epaunannos-?, Hukonait Crosaues'?, Bacun Kapakoctos!?,
Kupun Pomancku'?, Benuecnas bycapcku'?, Emanyun Haiinenos'

'Knunuxa no nespoxupypeus, YMBAJI ,, Ce. Hean Puncxu* EAJl, Cous
’Kameodpa no nespoxupypeus, Meouyuncku ynusepcumem — Cogus

Pesrome

CHOHTaHHMTE CNWHAIHHU eNWIypaHi XEMaTOMH C HEM3BECTHA €THOJIOTHS ca psaKocT. IIpencraBeHW ca KIMHWYHATA
n3sBa, U3CIEJBAHUITA U JICYEHUETO HA JIBA CIydasl ChC CIIOHTaHHM CIMHAJHU EMUIYpaJHU XeMaTOMH, a ChIIO Taka W
nuTepatypeH o03o0p. Jlnarnosara e mocraBeHa 4pe3 KOMHIOTbpHA ToMorpadusi U MarHuTeH pe3oHaHc. B ycimoBust Ha
CHEUIHOCT Ca OCBILIECTBEHU JIEKOMIIPECHBHU JIAMHHEKTOMHMU M €BaKyallls Ha KpbBHara Kosekuus. CienomnepaTHBHO
SIMHUAT OT MAllHeHTUTE € ¢ 100po Bh3CcTaHOBABaHe. Hue HaOmsrame Ha (pakrTa, ye paHHaTa AWArHO3a W He3aDaBHOTO
XHPYPTUYHO JICYCHUE Ca BaXKHU 3a T0OpHS HEBPOJIOTUIEH H300p.

KnrouoBu 1ymu: CriHaNCH eNMUAypaieH XeMaToM, KOMIIPECHS Ha TPhOHAYHHS MO3BK, ICKOMIIPECUBHA JTAMHHEKTOMHUSL.

SPONTANEOUS SPINAL EPIDURAL HEMATOMAS — A REPORT OF TWO CASES

Gueorgui Kounin', Dilyan Ferdinandov'?, Nikolay Stoyanchev'~, Vasil Karakostov'?,
Kiril Romansky'?, Ventzeslav Bussarsky'?, Emanuil Naydenov!+

!Clinic of Neurosurgery, St. Ivan Rilski University Hospital, Sofia, Bulgaria
’Department of Neurosurgery, Medical Unitversity — Sofia, Bulgaria

Abstract

Spontaneous spinal epidural hematoma of unknown aetiology is uncommon. The clinical appearance, investigations, and
management of two cases with spontaneous spinal epidural hematoma, as well as a literature review, are presented. The
diagnosis was made by computer tomography and magnetic resonance imagine. A decompressive laminectomy and
evacuation of the blood cloth were performed urgently. Postoperatively one of the patients had good recovery. We
emphasize that early diagnosis and emergency surgical treatment are important for a good neurological outcome.
Keywords: spinal epidural hematoma; spinal cord compression; decompressive laminectomy.

complete paraplegia with loss of a pin prick
sensation below the T2 level, mild weakness of the
arms, and urinary retention. Proprioception in legs

Introduction

Spontaneous spinal epidural hematomas (SSEH)

are rare conditigns in neurosurgical practice. was intact. She had a history of systemic lupus
Although apprqxunately 500 cases haye be.eIl erythematosus (SLE), high blood pressure and lupus
reported in the literature, controversy persists to its nephropathy. She received a treatment dose of
origin, diagnosis, and timing of treatment. The heparin (30000 E/24 h for 10 days) because of SLE
incidence of SSEH is estimated at 0.1/100 000/year related nephropathy terminated two weeks before
[1]. Spinal epidural hematoma may be primary the current disease.

(spontaneous) or secondary — related to trauma, Her blood coagulation profile was normal and
surgery, vascular anomalies, blood dyscrasias, revealed: international normalization ratio 0.97,
epidural anaesthesia, lumbar puncture [2]. Clinical prothrombin time (PT) 102%, activated partial

presentation is characterized by acute vertebral pain thrombin time (aPTT) 28.6 s, fibrinogen 4.77 g/L,
followed by cord compression syndrome. The best platelets 213x10%/L.

diagnostic method is magnetic resonance imaging
(MRI). Standard treatment is immediate surgical
decompression and removal of the hematoma. If not
treated early it can lead to permanent and irreversible
neurological deficits. We review two cases of SSEH
and the clinical presentation, radiological diagnosis
as well as surgical treatment are discussed.

A magnetic resonance imaging (MRI) performed
urgently demonstrated anterolateraly placed
epidural, heterogeneous mass extending from C7 to
TS, Fig. 1. There was a presence of medulla
compression with dorsal displacement. The lesion
was hyperintensive to the cord on T2 weighted
images and isointensive on T1 sequence. On axial,
gradient echo T2 weighted images, low signal was

Case 1 seen highly suggestive of the presence of blood with
A 44 year old woman developed sudden onset of deoxyhemoglobin formation. An area of high signal
severe pain in the thoracic spine which radiated to within the cord on T2 images was described.
her lower extremities, described as “electric shock”, Contrast enhancement was not observed. The patient
and difficulties in breathing. Twenty-four hours was admitted to our hospital and an emergency
later, neurological examination demonstrated a operation was performed 72 h after onset.
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Laminectomy C7-T4 was carried out. There was a
heterogeneous mass — fluid with multiple, small
gelatinous clots seen in the anterior, epidural space.
There were prominent, bleeding epidural veins that
were coagulated. After the hematoma was removed,
the dura mater appeared to have good pulsation.
Postoperative recovery was uneventful. Post-
operatively, the patient regained sensation and
sphincter function completely. Muscle power of
both lower limbs was improved. Three months later
she ambulated independently. A repeat MR showed
complete resolution of the hematoma with no
underlying abnormalities, Fig. 2.

Fig. 1a. Preoperative sagittal T2 weighted MRI of Case
1. The biconvex epidural lesion is hyperintensive and
slightly heterogeneous. Located to the ventral aspect of
the spinal channel.
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Fig. 1b. Preoperative sagittal T1 weighted MRI of Case
1. The hematoma is appears slightly hyperintensive to the
cord on the T1 images.
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Fig. 2. Postoperative sagittal T2 weighted MRI of Case
1. Repeat MRI three months later shows complete
removal of hematoma and no spinal cord abnormalities.

Case 2

A 59 year old woman complained of severe onset
of lower back pain associated with paresthesia of the
lower limbs started after tilt. Within a few hours she
developed severe weakness — grade 0/5 in the lower
limbs, urinary retention with loss of all sensory
modalities below the L1 level. The patient had no
history of trauma, blood dyscrasias or surgery.
Hematological tests including coagulation were
normal - aPTT 33.9 sec; PT (activated) 100%;
platelets 235x10%/L.

Since MRI was not readily available in the
hospital, an urgent computed tomography (CT) was
performed instead. The thoracolumbar CT identified
a homogenous, extradural hematoma that extended
from Th8 to L2 with tapering ends. The lesion was
posteriorly located, displacing the spinal cord
anteriorly. A diagnosis of acute cord compression
was made. Decompression was performed 48 h after
admission. Laminectomy of Thl0 to L1 was
performed. A large dark gelatinous clot was
removed. The epidural vessel appeared to be
engorged and was coagulated. The dura mater
appeared to have good pulsation. Pathological
examination of the hematoma showed no underlying
abnormality. Postoperatively the patient remained
paraplegic with incomplete recovery of sensory
deficit and sphincter dysfunction, Fig. 2. One year
later she was able to walk with assistance.

Discussion

SSEH is a rare condition that has been reported
to have the ratio for men to women 1.5:1 and
approximately half the patients are between the ages
of 50 and 80 years. In forty to fifty percent of cases
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of spinal epidural hematoma no cause can by
identified [3]. By definition SSEH excludes that
spinal epidural hematoma due to trauma, surgery,
spinal hemangioma, coagulopathy and anticoagulant
therapy [4]. However Kreppel et al. state that
anticoagulant therapy alone probably cannot trigger
spinal hemorrhage . There must be a “locus minoris
resistentiae” together with increased pressure in the
interior vertebral venous plexus in order to cause
spinal hemorrhage [5]. Because of this we classify
our first case as a spontaneous hematoma as well as
by reason of a normal clotting profile and history of
2 week period free of heparin. Many authors agree
that spontaneous hematoma is venous in origin.
Sudden increase in intra-thoracic or intra-abdominal
pressure associated with coughing, straining,
sneezing or lifting a heavy object may distend the
veins causing them to rupture [6].

Most spinal hematomas are localized dorsally to
the spinal cord at the level of the cervicothoracic and
the thoracolumbar regions. The usual cranio-caudal
extension of hematoma is from to four vertebras [2].
The typical clinical picture is usually of sudden
spinal and/or radicular pain which may radiate to the
limps followed by motor and sensory loss rapidly
within hours. The average interval from onset of the
initial symptom to maximum neurological deficit
was 13 h in 30-patient group reported by Lawton at
al. [8]. The investigation of first choice is MRL
Important features of SSEH on sagittal MRI are:
lentiform or biconvex mass dorsal to the cord clearly
outlined, with tapering superior and inferior
margins. Dura matter has low signal and separate the
hematoma from cord [1, 2, 7]. Absence of the
epidural fat is very suggestive of spinal epidural
hematoma. Within first 24 h lesion is isointense with
the cord on sequence and hyperintense or
heterogeneous on T2 sequence. Hematoma usually
gives high signal on T1 and T2 weighted images
later [2]. An important feature is the detection of
deoxyhemoglobin in the early stages of the
hematoma. It gives low signal intensity on T2
weighted gradient echo sequences, [9].

The treatment of choice is surgical decom-
pression via laminectomy. Many authors agree that
extend of neurological recovery has been related to
the interval between the onset of symptoms and
operation, the degree of neurological deficit and
rapidity of symptom progression [8, 10]. Groen and
van Alphen [11] proposed that for patients with
incomplete deficit, favorable outcomes correlated
highly with surgery within 48 h. The critical time is
sharply reduced to 12 h for patients with complete
sensory-motor deficit. However, Shimada et al.
reviewed 183 operative cases of SSEH with
incomplete neurological deficits in the literature and
found that 93% of the patients with surgery more
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than 48 h after onset showed good neurological
recovery [12]. Retrospective review in 35 patients
with SSEH treated operatively shows that surgery is
a safe and effective treatment procedure. The related
complication rate was 2.9% and there were no
operation related deaths [13]. The surgical outcome
was satisfactory in the majority of the reported series
and correlated with the preoperative neurological
condition [8, 13, 14]. Recently, non-surgical
treatment has been proposed for selected cases with
incomplete and non-progressing deficit [9].

All discussed points are well demonstrated in our
two patients. Both had similar, typical clinical
features. Blood tests did not show deviation from the
coagulation status. A decompressive laminectomy
was performed 72 h after onset in the first case and
48 h in the second. The second patient had complete
neurological deficit preoperatively and possible
related to this not good recovery. Accurate
diagnosis, urgent MRI and early surgery are crucial
for better functional recovery.
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BEPTUKAJIHA XEMUCO®EPOTOMUA IIPU TAIMEHT CbC CUHAPOM HA
STURGE-WEBER - ITbPBU CJIYUYAN HA XEMUC®EPOTOMMS B BbJITAPUSI
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Pesrome

Bwveeoenue: Hacrosmara myOauKaiys peacTaBs IbpBaTa U3BbpIIcHa B bbarapus xeMucdepoToMust ¢ 1es1 KOHTPOJI Ha
TeXKa (apMaKkOpe3UCTEHTHa emnwiencus. B Hes ce AMCKyTHpaT HCTOpHATA, XUPYPTHYHWUTE TEXHUKH, HMOKa3aHUITA W
pe3ysTaTiTe MpHu XeMHUCHEpOTOMHUSL.

Knunuuen cnyuaii: Kacae ce 3a nere Ha 10 roquHu, ¢ Texxka (hapMaKkOpe3UCTEHTHA €MUIICTICHS 3all0YHala Ha 3 MecevHa
BB3PACT, KOSITO HE CE TOBIIUSBALIIE OT NPUIOKEHNTE B Pa3INYHN KOMOMHAIIMY aHTHENWICNTHYHN MelMKaMeHTH. JlereTo
Oerle ¢ IMarHOCTULMpPAH CHHAPOM Ha Sturge-Weber — kanmisipeH xemanruom (nevus flameus) 3acsramn jsBa smiesa
MOJIOBMHA U cKal, KoruutueeH aedumt (IQ = 51) u Texxka aecHoctpaHHa xemunapesa. OckinecTBennte Buneo-EEI
M3CJIC/IBAHMS TI0Ka3axa IapoOKCH3MallHa aKTHBHOCT B 3a/JHUTE OTBEXIAaHUS Ha JsiBa xemucdepa. Ha HampaBeHaTa
MarHuTHO-pe3oHaHcHa ToMorpadus (MPT) Osxa OTKpUTH JHaHHH 3a TeXKa XUIIOTPO(Hs Ha IIaTa JisiBa XeMmucdepa.
OcpimectBennsaT Wada-TecT ycTaHOBH, Y€ JOMHUHAHTHA 3a Ped € JsACHaTa XeMuc(epa 1 AeCHOCTpaHHAa XeMHUIIape3a He ce
yTeXHsBa MpH (PyHKIMOHATHOTO OIOKMpaHe Ha JsiBaTa xemucdepa. Ciie MyITHANCIUILIIHHPHO O0CHKIAHE Ce PEeln, 4e
JIETETO € TOKa3aHo 3a XeMHuc(epoTomus B JsiBo. OCBIIECTBH C€ MapacarnTajiHa BEPTHKAIHA XEMHC(HEPOTOMHS IO
Delalande xato Ha BTOpHM eTanm ce HAJIOXKH IIOCTaBsiHE Ha JyMOO-IICpHUTOHEalHA aHACTOMO3a IMOpaaW pa3BHTHE HA
KoMmyHuIMpaa xuapouedanus. Cien xeMuchepoToMusiTa, 1eTeTo ¢ 0e3 eNUIeNTHYHN NPUCTBIN, 0e3 YTeKHSBaHE Ha
NpeoTIepaTHBHUS HEBPOJIOTHYEH Ae(DUIUT U ¢ TOJ0OpeHNE Ha KOTHUTHBHHUS IS(HIIUT KaTo EpHoJia Ha MPOCIIE/ISBaHE €
2 TOJVHMN.

3axmouenue: XemucheporoMuuTe Cca BaKHA YacT OT HAOOpa OT HEBPOXUPYPIMYHM WHTEPBEHLUHM, KOMTO MOTaT
3HAUUTENHO J]a MOAOOPAT KOHTpOJA HaJ TeXKH, (apMakOpe3UCTEHTHM EMWICHCHU. XHUPYPrusiTa Ha eIHJICIICHUTE B
HalaTa cTpaHa Beue BKJIFOUBA BCHYKU OCHOBHM XHUPYPTHYHN MHTECPBEHIMH 3a JICUCHUE HAa EMHJICTICHS - JIE3NOHEKTOMUH,
30HEKTOMHH, TEMIIOPAIHH JJOOCKTOMHUH, CEJIICKTHBHH aMITAJIOXUIIOKaMIICKTOMUH, KaJlO30TOMHUH, CTUMYJIAIHS Ha JICBHS
BarycoB HEPB U XeMUC()EPOTOMUH.

KarouoBu xymu: xemucdeporoMus, XUpyprus Ha enujericusiTa, CHHApoM Ha Sturge-Weber, Tect Ha Wada, nevus flameus

VERTICAL HEMISPHEROTOMY IN A PATIENT WITH STURGE-WEBER SYNDROME —
FIRST CASE OF HEMISPHEROTOMY IN BULGARIA

Krasimir Minkin', Petya Dimova?, Kaloyan Gabrovski', Rositsa Tanova'!, Emanuil Naydenov',
Marin Penkov?, Veneta Bojinova?, Kiril Romansky!, Marin Marinov'

'Department of Neurosurgery, ““St. Ivan Rilski” University Hospital, Sofia
?Clinic of Child Neurology, “St. Naum” University Hospital, Sofia
'Department of Radiology, ““St. Ivan Rilski” University Hospital, Sofia

Abstract

Introduction: We present the first case of hemispherotomy for drug-resistant epilepsy in Bulgaria. Our paper discuss the
hemispherotomy history, techniques, indications and results.

Case report: A 10-year old boy with Sturge-Weber syndrome and drug-resistant epilepsy was referred for presurgical
comprehensive evaluation in our epilepsy surgery center. The child was with typical capillary hemangioma (nevus flameus)
involving the left half of the face and scalp, severe right hemiparesis and cognitive deficit (IQ=51). The video-EEG found
paroxysmal activity from the posterior left electrodes (T5, P3, O1). The MRI study demonstrated diffuse hypotrophy of the
left hemisphere with characteristic gyriform pattern due to cortical calcifications. We performed Wada test and found that
the right hemisphere was dominant for the language and there was no additional motor impairment for the right extremities
after the functional inhibition of the left hemisphere. Vertical parasagittal hemispherotomy was proposed after
multidisciplinary discussion. The hemispherotomy was complicated by postoperative hydrocephalus successfully
controlled by lumboperitoneal anastomosis. The child is seizure-free after the operation and there is no worsening of the
preoperative neurological condition. Neuropsychological condition of the patient is significantly improved.

Conclusion: The hemispherotomy is aggressive but quite successful technique for improvement of the seizure control in
patients with severe, drug-resistant epilepsy due to diffuse epileptogenic lesion of one hemisphere.

Keywords: hemispherotomy, epilepsy surgery, Sturge-Weber syndrome, Wada test, nevus flameus
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BnBenenne

XemuchepoToMusiTa € OCHOBEH METOA Ha
JieYeHWE TpU TAalUeHTH C TexKa (apMako-
PE3UCTEHTHA ENMWICNICHS B pe3yiraT Ha Audy3Ha
eNWIENTOreHHA 30HA 3acArallla eJHaTa xemucdepa.
Jo 2011 roguna B ObArapckata HEBPOXUPYpPrUIHA
[IPaKTUKa JIMIICBaxXa TakbB TUI MHTepBeHLUU. Llen
Ha HacTosIlaTa IyOJauKaluus € IpeAcTaBsHEe Ha
bpBaTa u3BbplIeHa B brirapus xemucheporoMust
C IIeJ KOHTPOJI Ha TeXKa (papMakope3ucTEeHTHA
eMMJIENICHs NPU MAalMEeHT ChC CHUHIPOM Ha Sturge-
Weber.

Kaununyen cay4aii
Amnamnesa u cmamyc

Kacae ce 3a X.X., nere na 10 rogunu, npu KOETO
SHIWICNTUYHUTE MPUCTHITH 3aII04BaT Ha 3 MecedHa
Bp3pacT. llpucrpnmre Osfixa WapHUaTHA WK
BTOPHYHO TeHepanusupanu. [laprmamHuTe MoTop-
HU TIPUCTBHITU CE U3pa3siBaxa B KIIOHUYHU TIPUCTHIN
3a IECHU KPaWHUIM, ChIPOBOJACHU ¢ OJIOKHPaHEe Ha
ropopa W crpax. Yecrorata Ha MapIHATHATE
npucThiu Oerre 3-4 MbTH CEIMUYHO, a Ha BTOPHYHO
TeHepallu3upaHuTe Oelle eAWH WbT CEeIMHYHO.
Boenpekn ommTaHOTO JIEUEHWE C BaJIPOaT, OKC-
kapbaMazenuH, KapOamasenwH, JaMOTPWXKHH U
JIeBaTHpaIeTaM B pa3IMyHu KOMOWHAIMK He Oerre
OTYETCHO TPaAHO IIOJOOPEHUE [0 OTHOIICHHE
KOHTpOJIa HaJl IPUCTHITUTE.

Jetero Oemre ¢ xapakTepeH 3a CHHIpOMa Ha
Sturge-Weber kanuwiasipeH xeMaHruoM (nevus
flameus) 3aemarn jsiBaTta MOJIOBMHA HA JIMIETO W
ckanma, Que. 1.

HeBponornyauar cratyc ce XxapakTepu3upaiie ¢
M3pa3eHa JCCHOCTPaHHA XeMHIape3a (Hajaudue Ha
MMPOKCUMAITHU JIBIKCHUS 3a JICHA pbKa, HO 0e3
(hYHKIIMOHAITHO 3HAYMUMHU JBIDKEHHS C MPBCTHTE U
BB3MOJKHA CAMOCTOSTEJIHA TIOXO0KA ChC CIIACTHYCH
JIECeH JOJICH KpaitHUK). KOTHUTHBHOTO U3CIICABaHE
YCTaHOBH HW30CTaBaHE B HEPBHO-TICUXUYECKOTO

pasButue (IQ = 51). Jlerero Oelie ChC ChINECTBEH
peueB aedUIHT, KaTo BiIajaeelie mo-1o0pe TypeKu
e3uk (m3momsBamie Okoido 200 Typcku OyMu u
W3IBJIHSABALIE TTO-CJIOKHU KOMAH/IH; Ha OBJITApCKH
e3uK ynotpebsBamie S0-uHa AyMH U H3ITBJIHSIBALIC
MIPOCTH KOMaHIH).

Jereto Oemre XWIEPaKTHUBHO, C arpeCHBHO M
TPYZHO KOHTPOJIHUPYEMO MoBeaeHue. Konnvyectsena
OLIEHKA Ha MPEAONEePaTUBHOTO MY ChCTOsSTHHE Oere
MoJTy4eHa Ype3 M3MoJI3BaHe Ha ckayiaTa Ha Vineland,
Vineland Adaptive Behavior (VAB) Scale [11].
Ta3u ckana oneHsiBa 4 OCHOBHH 00JIACTH Ha TOBe-
JICHUETO: KOMYHHUKAIUs, €XKEIHEBHH JEHHOCTH,
COIMAIN3ALHS ¥ IBUTATEIIHA YMEHHS KaTo HOpMaTa
3a Besika obmact e 100+15. IIpu onmcanus ciaydai
mpefonepaTuBHUTE  pesynrath  Osxa 24 3a
KOMyHHKanus, 32 3a eXeJHEBHH IEHHOCTH, 52 3a
counanu3auys 1 40 3a 1BUraTeIHU YMEHUS.

Ilpedonepamuenu uzcreosanus

OcpmectBenute Buaeo-EEL n3cneaBanns moka-
3axa Au(Qy3HU WHTEPUKTATHH CMWICITHPOPMEHU
poMeHN B JsBata xemucdepa. Perucrpupanurte
ENUJICTITHYHH MTPUCTHIH 051Xa C HAYaIo OT 33 HUTE
oTBexmaHus Ha ysgBa xemucdepa (TS, P3, O1). Ha
HalmpaBeHaTa MarHUTHO-PE30HAHCHA ToMorpadus
(MPT) Osixa OTKPUTH JJTaHHU 33 TEXKKa XUMOTPODHUs
Ha Is1aTa JsiBa xemuchepa, Que. 2.

OcspiiectBenusit  Wada-tecT  ycTaHoBH, Ue
JIOMUHAHTHA 32 peY € JscHaTa xemuchepa u AecHO-
CTpaHHA XeMHIIape3a He ce YTeXKHSIBAa MpU QyHK-
[IMOHATTHOTO OJIOKMpaHe Ha JisiBaTa Xxemuchepa.

Crnen ochIlecTBSIBaHE HAa OMHCAHUTE HM3CIIE/IBa-
HUSI B paMKHTE Ha IporpaMaTta 3a Mpeaxupypruaqa
MOJIrOTOBKA Ha MAIMEHTH C (papMakope3uCTEeHTHA
SMUIIETICHS, TIAIIMEHTHT Oeme 00ChAeH Ha MYJTH-
JUCIIMIUIMHAPHA CPEIa U Ce PEIlly, Y€ € MoKa3aH 3a
ONEePaTUBHO JICUEHUE — JIEBOCTPAHHA XEeMHUCHEpO-
TOMHS C TIeNl TIOCTHTaHe KOHTPOJ HaJl eTHJIel-
TUYHATE TPUCTHIM W JaBaHE BB3MOXKHOCT 32
JOI'BJIHUTCIIHO KOTHUTUBHO Pa3sBUTHUC.

®@ur. 1 Naevus flameus pu XX. @ur. 2 Texka XunoTpodus Ha JIIBaTa XeMuchepa
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Xupypeuuna unmepgenyus

[Topaau HaTMYKUETO HA TTOBEYE OIUT HA OTIEPaTO-
pa (K.M.) ¢ TpaHCKanO3HHS JOCTBII CE€ PEIH, 4e
Ta3w IbpPBa 3a CTpaHaTa XeMHCHEPOTOMHUS e
YMECTHO Ja ObJe OCBIIECTBEHA IO METOJa Ha
Delalande, a uMeHHO BepTHKajIHa MapacarduTaiHa
xemucheporomus. OrepaTuBHaTa HWHTEPBEHIIHS
Oeme ocwiiectBeHa Ha 07.06.2011 r. IlaumeHThT
Oemle TMO3MIIMOHUpPAH B JIOp3ajJeH JEeKyOuTyc, ¢
tdnextupana 20 rpamyca riaBa, 0e3 poTarmwsl.
OchlIecTBH Ce TTapacaruTaiHa KpaHHOTOMHUS B JISIBO
¢ IbJDKMHA 6 cM (2 cM mpen 1 4 cM 331 KOpOHApHUSA
mieB) u mupuHa 3 cM. Mo3bsuHaTa xemuchepa Oere
CWJIHO TMpOMEHEeHa — aTpoduyHa, MIbTHA H ChC
CKJICpO3UpAITH JISITOMEHUHI€ATHH ChIoBe. Hampa-
BU C€ [apacaruTalieH KOPTHKAJIeH IpO30pell
oOXxBalaIni ceH30pOMOTOPHATAa Kopa C JbJKHHA 4
cM 1 mupuHa 2 cM. Cries; ToBa ce Jucenypaxa aBaTa
gyrus cingulli 1 ce U3BBPIIN TOTATHA KaJIO30TOMUS
oT rostrum corporis callosi 1o splenium crporis
callosi. MHTpaBeHTpHKYIHO ce WaeHTH(UIHPaxa
nesute thalamus, plexus choroideus, fornix,
foramen Monroe u nucleus caudatus. [IpexkbscHa ce
crus fornicis U ce OCBIIECTBU JCKOHEKITUS JIATepaI-
HO OT JieBud thalamus 1o X0/1a Ha TEMITOPATHUS POT
Ha JICBHs JaTepajieH BEHTPUKYJ KaTo HaImpen ce
OCBILICCTBU aAMUTIAJICKTOMHS C YHKYCEKTOMHUSI,
JOCTHTaliKu JIo cisterna ambiens u cisterna carotis.
Crer ToBa ce M3BBPIIN NpeNHA JEKOHEKIHS — OT
rostrum corporis callosi, mpe3 gyri orbitales
posteriores ¥ striatum 10 HUBOTO Ha JaTepaiHara
neKkoHeKkiwms. Ilpu ommcaHuTe JEKOHEKIMH Ce
ueHTU(UIMPaxa 1 3ama3nuxa npeIHaTa, CpeHara u
3aJHaTa HepeOpaIHu apTepHu.

Ilocmonepamugen nepuoo

[Ipe3 mppBHUTE Ba CIEIOTIEPATUBHU JHH, IETETO
Oemie B J00OpO CBCTOSHME, KOHTAaKTHO, 0e3
YTeXXHSBaHE Ha TpefolNepaTHBHATA  Iape3a 3a
JNeCHH KpaWHWNHW W Oe3 BIONIaBaHE Ha PEYEBUS
nedurmt. Kontpomuustr KT Oeme 6e3 nmaHHuM 3a
XEMOparuuyHu WM HMCXEMHYHH YCIOXHEHHs, 0e3
MIpU3HANN Ha XUApoIie(alis U ¢ JaHHH 32 JIEK OTOK
Ha JsiBata xemucdepa. [lopaau nocreneHHo TpaitHO
KOJINYECTBEHO BJOIIABAaHE Ha CH3HAHUETO Ha
JETeTO Oelle OCBINECTBEHO HOBO KOHTposHO KT
n3cienBaHe, KOeTO MOKa3a JaHHW 33 Pa3BHTHE Ha
HeoOcTpykTHBHA Xxunponedanus. OcbliecTBsIBaHe-
TO Ha OTOpEeMEHUTEITHA TyMOaTHa IYHKIIHSI JOBEIE
JI0 CBHIIECTBEHO MOJO00pPEHHE HAa CH3HAHUETO Ha
nereto. Cieq mocTaBsHETO HA JIyMOONIEpUTOHEATHA
ITBHTUpAIA CUCTEMa HACThIM OBP30 BH3CTAHO-
BsSIBAHE HA HEBPOJIOTHYHUTE (PYHKIINH HA JETETO JI0
MIPEIOTIEPAaTUBHOTO HHUBO — HENPOMEHEH pedeB
JIeQUIUT C BH3MOXKHA KOMYHHKAIWS, BH3MOXKHA
caMoCTOsTEeNIHA TOXOJKAa TP  HaMYUe Ha
CIACTHIIMTET 3a JIeCeH Kpak M Hajuuyhe Ha

35

MPOKCUMAIIHU JIBHKEHUS 3a JCHA pbKa. KoHTpo-
Hata MPT ocpmectBena 1 roguna cien xemucde-
pOTOMUSATA TTOKA3Ba ITBJTHA JCKOHEKITUS Ha JIsTBaTa
xemucdepa TaTepaiHo OT TaJIaMycC H € MPeICTaBeHa
Ha Due. 3.

®@ur. 3. CienoniepatueHa MPT - akcnaneH u KOpoHapeH
00pa3 n300pa3sBamy pe3eKIOHHATAa JTUHUS JaTePaTHO
OT JICBHS TaJIaMYC.

KOHmpOJZ HAO enuienmuiHume npucmvnu u
HEBPONCUXOJI02UHHONIO CObCMOAHUE

Jletero ¢ 0e3 eNMWICNTUYHU TPHUCTHIA CIEI
mpoBeeHaTa xeMucdeporomus (mpocieasBaHe 2
TOJVHM). AHTHEMWICIITAYHOTO JICUCHUE He Oelire
MMPOMEHEHO, HO € TUIAHUPAHO MOCTETIICHHO Hama-
JICHWE Ha JIO3UTe Ha MeIuKameHTHure. Pomutenure
OTOETSI3BAT CHINECTBEHO OOOraTsBaHe Ha PEYHUKA
HA JITETO ¥ 3HAYUTEIHO TOAO0OpEeHHe TI0
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OTHOIIICHHE Ha TPEAONEPaTUBHOTO XHUIIEPAKTHBHO
nosenienue. [Ipu onucanusa ciydail cieaonepaTus-
HUTE pe3yiTaTh 1o ckanata Ha VAB 6s1xa monoOpe-
HU B TPU OT YETHUPHUTE H3cIeaBaHU obnacTu: 28 3a
KoMyHHKaius (24 mpemomepaTuBHO), 34 3a
eXeTHEeBHH AeiHOoCTH (32 mpemonepaTHBHO), 62 3a
commammzauust (52 mnpemomepatuBHo) u 38 3a
nBuratenHu yMmenus (40 mpeaonepaTuBHO).

Juckycust
Hcemopuuecku 0annu

[IbpBUTE JOKYMEHTHpaHU XEMHUCHEPEKTOMHH
IpH 40BeK ca ochiecTBeHn oT Walter Dandy nipe3
nepuona 1923-1928 r., kato 1ienTa Ouia JedeHne Ha
5 manuenTy ¢ AuQy3HU TIIHOMH Ha JSCHA TIABHO-
Mo3buHa Xxemuchepa [2]. IIpe3 1928 r., hpeHckusr
HeBposior Jean Lhermitte mpemamnonara, 4e ochIie-
CTBSIBAHETO Ha XeMHUC(HEPEKTOMHUS TPHU MAIMEHTH C
SMHJICTICHS JbJDKAIIA ce Ha MH(paHTWUITHA 1iepedpall-
Ha XeMHUaTpoQus MOXKE Ja JIOBEAE IO KOHTPOI Haj
eNWISNTHYHUTE TPUCThIM Oe3 BJOIIaBaHE Ha
HEBPOJIOTUYHOTO ChcTosiHue [6]. Ilpes 1936 r.,
kaHajackusaT HeBpoxupypr Kenneth McKenzie
OCBIIIECTBSABA aHATOMHYHA, ITHITHA, JIECHOCTPAHHA
xemuc(hepekToMusl Tpu 16-TOMUIIHO MOMHYE C
MMOCTTpaBMaTH4Ha I/IH(baHTI/IJ]Ha XEMUILICTUA U
MOCTATAa TIBJIEH KOHTPOJN HAJA EMWICHTHIHUTE
npuctbiu. To3u OBpBU Cily4yail € AOKJIAIBaH Ha
cpema Ha AmepuKkaHckata MeauuuHcka Acorma-
nus npe3 1938 r., HO octaBa HemyOauKyBaH. [Ipe3
1950 r., Krynauw myOnukyBa mbpBaTa Cepus OT
MalUeHT!, TpU KOWTO € MpHioKeHa Xemuchep-
exkTomus. lInien KOHTPOJI HaJd CHWICHTUYHHUTEC
mpuctbin 6w mocturHat mpu 10 ot 12-Te
MAreHTd W TOBAa JaBa HA4YallOTO HAa MIMPOKOTO
npuioxkeHne Ha xemuchepekromusita [7]. [TepBo-
HAYAIHUST CHTYCHa3bM OHJI OXJIJICH OT MosiBaTa Ha
CHOOIIEHHS 32 MMOTEHITNAIHO JISTAITHO YCIOKHEHHE,
MOBBPXHOCTHA liepeOpaiHa XeMOCHAEPO3a, KOSTO
Ce JbDKM Ha TMOBTAPAINA CE XCMOparuu B
cyOmypanHaTta KyXMHa ¥ IIHPOKO OTBOpEeHAaTa
BeHTpHUKYIIHa cuctema. C 1menm m30sTBaHe HA TOBA
ycnoxxknenue, npe3 1983 r., Theodor Rasmussen ot
MNI (Montreal Neurological Institure) BBBexIa
(hyHKIIMOHATHATA XeMHUCPEPEKTOMUS, KOSATO TIPeI-
CTaBJIsIBa KOMOWHAIIMS OT aHATOMHYHA PE3CKITHsI Ha
MIEPUPOJIAHI0BAaTa MO3bYUHA ThKAH U JICKOHEKIIUS Ha
ocTaHajiaTa 4acT oT Xxemucdepata [9]. B Hauamoro
Ha 90™ rommHM ce TpemIaraT TEXHUKH Ha
xeMHuc(hepoTOMUS, KOUTO TIPENCTABIIABAT AOPA3BH-
BaHE Ha wJesATa Ha Rasmussen 3a HamalnsBaHe Ha
pasMepa Ha peselupaHaTa MO3bYHA TBHKAH H
yBenn4yaBaHe o0Oema Ha JeKoHeKTHpaHarta. [Ipes
1992 r., Delalande onucBa TexHUKa, IPU KOSATO MPe3
OTPaHWYEH KOPTHKAJICH MapacaruTalieH Mpo30pell
Ce OCBINECTBSBA TOTAJHA KAJIO30TOMHUS U CJIe]] TOBa
ce JIEKOHEKTHpa MO3bYHATAa ThKaH OKOJIO Tallamyca
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[4]. TIpe3 1995 r., Villemure u Mascott omnucat
NEPUMHCYJIapHATa XeMUC(EPOTOMHS TIPH KOSTO CE
pe3enrpa caMo 4acT OT MHCYJIAPHUS ONEPKYIyM U
ype3 MEPUUHCYJApeH JOCTBII C€ JOCTHra M0
JaTepaiHusl BEHTPHUKYN, OTKBIETO CE€ W3BBPIIBAT
MOCJIC/IOBATEIHO  KAIO30TOMHS ¥ JICKOHEKITHSI
Hampen oT caput nuclei caudati u matepamHO OT
nucleus lenticularis [13].

B Obarapckara nuTeparypa JMIICBAT JaHHH 32
ochlllecTBeHH B bbiarapus xemMucepoTOMHUH HIIH
xemuchepekromun. Ilpes 2006 r., gon. a-p UBan
WBaHoB npesicTaBs HAOIIOJICHUSATA CH OT 4 cirydast ¢
BEPTUKAJIHA MapacaruTajHa XeMHUC(HEepOTOMUsl TIPH
Jena ¢ enuierncusi, KOuTo ca ocbliectBeHH B UZ
Leuven, benrus [1].

[IpencraBenusT B HacTOsIIATa ITyOJIMKALIUS
Cllyyail e mbpBaTa ochliecTBeHa B brirapus xemu-
chepoTOMuUsl M € BaKHa CTBHIIKA B Pa3BUTHETO Ha
Lentppa 3a XUpYpruuHO JieueHHe Ha (apMako-
pesuctenTHr enwiencun B YMBAJL ,,CB. MBan
Puncku”, Codust.

Tokazanus u npomueonoxazanus 3a
xemucghepomomust

[loka3zanu 3a xemucepoTOMusl ca HNALUCHTH C
TeXKa (PapMaKOPE3UCTEHTHA EMIIIETICUS] TIPOU3X0XK-
Jlaina ot eaHata xemucdepa. YBpenara tpsiOsa aa e
€IHOCTpaHHAa M Jla 3acAra 3HAYMTEIHa YacT OT
xemuc(epara — OOIIMpHA TIHO3a B CIEACTBUE Ha
CHJIOB MHIIMJCHT, TPaBMa WM MHQEKIUsI, CHHIPOM
Ha Rasmussen, cunapom Ha Sturge-Weber, nudysna
KOPTHKAJIHA AUCIIa3Us, XeMUMeTraeHueanus.

Hanmuunero Ha QyHKIMSA B 3acerHarata XeMH-
cdepa (ITbpBHYHA MOTOpPHA KOpA, PEUYEBH 30HU H
3pUTENHA KOpa) HE ca KOHTpauHIMKalMsi 3a
ONEPaTHBHO JICUCHWE IIPH HAIMYME Ha TEXKKa,
(hapmakope3ncTeHTHa enuierncus. B Te3u ciydau ce
OpenopbruBa OCHIIECTBABaHE Ha XeMHUC(EepOTO-
MUSITA B paHHAa JETCKa BB3PacT C LeJI JaBaHe
BB3MOKHOCT 32 M3MOJI3BAHE HA IUIACTUIIMTETA Ha
MO3bKa W TpaHcepupaHe Ha (QYHKOUHUTE B
KOHTpanaTepaiaHaTa xemuchepa. ToBa e oT ocobeHo
3HaueHHE 3a TpaHcepa Ha pedeBUTE (YHKIHH,
KOHTO ce cMsTa 3a Mo-e(h)eKTUBEH Npenu 9 roAnIIHa
Bb3pacT [12]. ToBa kimacm4ecko CXBallaHe Cce
ocriopa 0T IIyOJIMKYBaHM CiIydyal Ha KbCEH
TpaHcdep Ha peueBUTE (QYHKLUUH, KATO HANp. IPU
pasButue Ha eHuedamut Ha Pacmycen cien 10
TOJIUIITHA BB3pacT [8].

Hannunero va EEI" npoMenu 3acsramu KOHTpa-
narepanHara xemuchepa He ca aOCOMOTHO MPOTHU-
BOIMOKA3aHUE 32 OCHINECTBABAHE Ha XeMHUCPEpO-
TOMHUSI TIpU SICHH, €IHOCTPAaHHA MOPQOIOTHIHU
npomMeHnu [35].

Jluricara Ha sicHa JTaTepaliu3alys Ha eTICITHY-
HHUTE TPUCTBIH, W ABYCTPAHHUTE MOPQOIOTHIHH
MPOMEHU C€ CMITaT 3a MPOTHUBOIMOKAa3aHUE 3a
OCBILIECTBSABAHE Ha XeMHUC(HEPOTOMHSI.
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B pasrnexnanus ciydail ce kacaelie 3a JIeTe ChC
cuHapoM Ha Sturge-Weber 3acsrai jisiBa xeMuche-
pa. Cemuonorusara Ha IPUCTHIIUTE U OCHIIECTBEHO-
to EEI" Osixa B moi3a Ha JisiBO-xeMHUc(epHa enuern-
cus. Jlerero Oeme HacoueHo kbM lleHTBpa 3a
XUPYPTUYHO JIedeHne Ha (papMako-pe3uCTeHTHH
enmiencuy Ha 10 rogumIHa Bb3pacT, KOETO HAJIOKH
ochlIllecTBsIBaHE Ha TecT HAa Wada ¢ 11e1 yrouHsBaHe
Ha 3HaYEHHETO Ha JIABa XeMHUchepa 1Mo OTHOIICHHE
pedYeBr, MOTOPHH U 3puTeNHU (QyHKIMU. TecThT Ha
Wada He oTkpu HHMKakBa (DyHKIIMOHATHA POJIS HA
nsiBata xemucdepa 3a Te3u QyHKIMU B ToBa Oere
MOTBBPACHO OT JIMICAaTa HAa HOB HEBPOJIOTHYEH
JIeQUIUT cIell OCHIIECTBSIBAHE HAa XEeMHUC(EpOTO-
MHUSTA.

Pezyrimamu

XeMUCPEepOTOMHUHUTE MPEACTABIABAT CIAHU OT
Hal-yCTENTHUTE WHTEPBEHIIMM 110 OTHOIICHHE
KOHTpOJ HaJ enuientuaHuTe npucthin. Delalande
CHhOOIIaBa 3a IBJICH KOHTPOJ HaJ MPHUCTHIIUTE B
74% ot cimyuaute (60 mammentu B cepus OT 83
narenty). [lpu Te3m wWHTepBEeHIMH ca W Haii-
roJIEeMH BB3MOXKHOCTUTE 32 YCIEIIHO CIHpaHEe Ha
AHTUENUIENTUYHUTE MeIuKamMeHTH — B 77% ot
MAIMeHTUTe C TOCTHTHAT IThJIGH KOHTPOJ Haj
enwientuyHuTe npuctsbiu [4]. Ilognexamara naro-
JIOTHUS OKa3Ba BJIMSHUC BbPXY KOHTPOJIA HA SIIHJICTI-
TUYHHUTE TPUCTHIIN KATO HAH-BUCOK IPOIICHT Ha
ITBJIEH KOHTPOJI HAJT MPUCTHIINTE UMA TIPU MAITUSHTH
cbc cuHIpoM Ha Sturge-Weber (ot 10 maruenTu — 8
namueHTy knac I m nBama mamumenTtH kiac II 1o
Engel).

OnucaHuAT TManueHT Oeme ChC CHHIPOM Ha
Sturge-Weber u npu Hero Oeliie MOCTUTHAT IbJICH
KOHTPOJT HaJ eMWICNTHYHUTE TPUCTHIN CIeN
OCBIIIECTBABAHE Ha ONEpaTWBHATA WHTEPBEHIIHA.
Ponurenure choOmiyxa 3a 3HAYUTEIHO MOT00PCHHE
IO OTHOIICHUE MTOBEICHUETO Ha IETETO, KOETO Oerlie
MOTBBPJIEHO OT TMIOMBJIBAHETO Ha CKajara Ha
Vineland u oruuraHeTo Ha TOAOOpEeHHE TIO
OTHOIIICHNE HAa KOMYHHKAIWS, COIMATU3alus W
€XEIHEBHU JCHHOCTH.

Yenoowcnenus

XemuchepoTomMusTa MpeICTaBiIsgBa eIHA OT Ha-
CIIOKHHUTE XUPYPTUYHU MHTEPBEHIINH 32 JICUCHNE Ha
(hapMaKope3UCTeHTHA ENUJICTICUS 1 BKJIIOYBA LIHPO-
KO OTBapsiHE Ha BEHTPHKYJHATa CHCTEMAa U pe3eK-
LMOHHA JIMHUS OKOJIO Tajamyca M B OJIM30CT -0
XHUIoTajamyca, KOATo IOoCcTUra 10 37 OCHOBHHTE
CYNpPaTeHTOPHUAIIHU apTepUH - MpPEAHA, CpPedHa H
3a7Ha MO3bYHHU apTepuu. Te3u XapaKTepUCTUKU Ha
XeMHUCHEPOTOMHUHTE OOSCHSIBAT CPABHUTEITHO BHCO-
KHUs1 IPOLICHT HAa MOPOUIUTET U MOPTAIIUTET CIIPSIMO
Ipyrute xupypruyan uHtepBeHuuu. Delalande [4]
cboOIIaBa 3a BB3HMKBAHE Ha IOCTOINEpaTHBHA
xunponedanus mpu 15,7% or omepupaHute
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nareHTy (13  mamumenTH oT cepuAra ot 83
nanueHTH). CrenonepaTuBHUAT MOPTAJIUTET B Ta3n
Hall-rojgsiMa cepusi OT MAalMEeHTH C BEpPTHKAaJIHA
napacarutaita xemucgeporomus e 3,6% (3 ciyuas
c exitus letalis).

B mnpencraBenust ciywaid, cliegonepaTHBHUAT
nepuoy Oemre YCIOXXKHEH OT BB3HMKBAHETO HAa
xugpornedanus. OchblllecTBEHUTE TyMOAIHU MyHK-
UM ¥ KIMHAYHOTO CBHCTOSHHE Ha MalMeHTa He
MoKa3axa JaHHU 3a uHpeknnoseH mpouec. [locra-
BSHETO Ha TyMOOIIEpUTOHEaIHa aHACTOMO3a I0BEIC
JI0 TIOCTETIEHHO HOpMaJTU3MpaHe Ha ChbCTOSHUETO Ha
nanuenta. OOsSCHEHHE 3a CPaBHUTEIHO BHCOKHS
OPOLEHT Ha pa3BUTHE Ha Xuapoueaaus INpH
NAalMeHTH C  XeMUC(HEPOTOMHUSI  BEPOSTHO €
OCBIIIECTBABAHETO HA MAacCHBHA JEKOHEKIUS Tpe3
LIMPOKO OTBOPEHATa BEHTPHUKYJIHA CUCTEMA.

3akiIoueHne

XemuchepoToMuuTe ca BaKHA 4acT OT Habopa
OT HEBPOXUPYPTHYHU HHTEPBEHIIUH, KOUTO MOTAT
3HAYUTETHO Ja TOJO0OpAT KOHTPOJA Hall TEXKH,
(hapMaKOpe3UCTCHTHH ENUJISTICUN. XUPYPrusita Ha
eNWICTICHATE B HAlllaTa CTpaHa BeYe BKIIOYBA
BCHYKM OCHOBHU XUPYPTHYHU HWHTEPBEHIIMU 3a
JICYCHUE Ha CIMWICTICUS — JIE3UOHEKTOMHUH, 30H-
€KTOMHH, TEMIIOpATIHU HO6CKTOMI/II/I, CCJICKTUBHU
aMUTJAIOXUTIOKAMIIEKTOMUH, KaJ030TOMUH, CTH-
MyJialvisi Ha JICBUS BarycoOB HEPB U XeMHUC]Epo-
TOMUU.
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INSTRUCTIONS TO AUTHORS

Bulgarian Neurosurgery is a peer-reviewed journal
publishing articles from all areas of neurosurgery
with a focus on clinical research. Manuscripts are
accepted in English or Bulgarian language in
compliance with the uniform requirements for
biomedical academic papers. The journal publishes
research articles, reviews, and case reports, as well
as letters to the editors, comments on articles, and
short communications. As an official journal of the
Bulgarian Society of Neurosurgery, correspondence
and related information for passed and forthcoming
events is also published here.

Manuscripts must be submitted online by one of the
authors and should not be submitted by anyone on
their behalf. The author/co-author carries
responsibility for the article during submission and
peer review. Authors of manuscript in Bulgarian
language are required to provide title page, abstract,
and keywords also in English. The following word
processor formats are acceptable for the main
manuscript document: DOC/DOCX, RTF and PDF.
The specific requirements for the different article
type are given below.

RESEARCH ARTICLES

Bulgarian Neurosurgery publishes original research
articles in all related to clinical and experimental
neurosurgery fields. The manuscripts should
comply with universally accepted scientific
publication methodology and requirements of
evidence based medicine. The work should confirm
or reject a theory, extend previous results or
contribute to a new knowledge. Manuscripts for
articles submitted to Bulgarian Neurosurgery are
limited in length to no more than 10 pages.

The Title Page should provide the title of the article
(up to 30 words), a short running title (up to 10
words), list the full names, institutional address, and
email address of all authors. The corresponding
author should be indicated. Please note that
abbreviations within the title should be avoided.

The Abstract of the manuscript should not exceed
300 words and must be structured into separate
sections: Introduction, including aim of the study,
Material and Methods, Results, and Conclusions.
Please minimize the use of abbreviations and do not
cite references here. If your research reports on
results of a controlled health care intervention,

please give your trial registry along with the unique
identifying number.

The Introduction of the article must clearly state the
background of the study and its aims. Reports of
clinical research should, where appropriate, include
a summary of a search of the literature to indicate
how this study would contribute to the field. The
section should end with a brief statement of what is
being reported in the article.

The Material and Methods section should include
the design of the study, the subjects or materials
involved, description of all interventions and
comparisons, and the type of analysis used.

The Results section contains a concise presentation
of the obtained results, including statistical data, and
illustrated with figures and tables, if possible, for
large datasets. This section may be broken into
subsections with short and informative headings.

In the Discussion an interpretation of the results
should be provided. Statements to support or reject
the research hypothesis should be given together
with a comparison of available literature data
related to the topic. We encourage discussion
focused on the advantages and drawbacks of the
research as well as the problems that were met
during implementation. This section may be broken
into subsections with short and informative
headings.

In the Conclusion statement the authors should
concisely present their main conclusions from the
research and give a clear explanation of their
importance and relevance.

REVIEWS

Reviews are summaries of recent insights in specific
research areas within the scope of Bulgarian
Neurosurgery. The aim is to provide systematic and
substantial coverage of mature subjects, evaluations
of progress in specific areas, and/or critical
assessments of emerging technologies. Reviews are
not limited in length but a concise style not
exceeding 12 pages is recommended.

The Title Page should provide the title of the article
(up to 30 words) as well as a short running title (up
to 10 words), list the full names, institutional
addresses, and email addresses for all authors as
well as indicate the corresponding author. Please
note that abbreviations within the title should be
avoided.
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The Abstract should be no more than 300 words and
have to be structured in a single paragraph where the
major points are raised making evident the key work
highlighted in the article.

In the Introduction section the emphasis should be
put on the scientific or technological background.

The structure of the Review Body is recommended
to be divided into subsections with short and
informative headings.

The Conclusion should give a clear explanation of
the importance and relevance of the analyzed
subject.

CASE REPORTS

Bulgarian Neurosurgery welcomes well-described
reports of cases that include unexpected or unusual
presentations of a disease, side effects or
complications  of treatment;  presentations,
diagnoses and/or management of new or rare
disease or pathological entity, rare association
between diseases and symptoms or event in the
course of patient’ surveillance; findings that shed
new light on the possible pathogenesis of a disease
or a complication.

Manuscripts submitted to Bulgarian Neurosurgery
should make a contribution to medical knowledge
and must have educational value or highlight the
need for a change in clinical practice. Case Reports
should include relevant positive and negative
findings from  history, examination and
investigation, as well as clinical photographs. The
manuscript should include an up-to-date review of
previous cases in the field. Case Reports are limited
in length to no more than 6 pages.

The Title Page should provide the title of the article
(up to 30 words) and a short running title (up to 10
words), lis the full names, institutional addresses,
and email addresses of all authors. The
corresponding author should be indicated. Please
note that abbreviations within the title should be
avoided.

The Abstract of the manuscript should not exceed
300 words. No special structure is required. Please
minimize the use of abbreviations and do not cite
references in the abstract.

The Introduction provides the reader with an
explanation to the background of the discussed
topic. This section should include a short literature
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review and ends with a brief statement of what is
being reported in the article.

The Case Presentation reports on all details
regarding the case (patient's demographics, relevant
medical history, symptoms and signs, tests and
treatment carried out, and a description of any
treatment) and contains a discussion with references
to the literature. This section may be divided into
subsections with appropriate subheadings.

In the Conclusion the importance and relevance of
the cease report should be outlined.

A statement to confirm that the patient has given a
Consent for the manuscript to be published is
necessary. The editorial office may request copies
of the informed consent documentation at any time.
If the patient has died or is a minor, or unable to
provide consent, then consent must be sought from
the relatives or legal guardians of the patient.

GENERAL INSTRUCTIONS
Figures

[lustrations should be provided as separate files, not
embedded in the text file. Each figure should
include a single illustration which fits on a page in
portrait format with size not exceeding 17x25.7 cm.
A figure that consists of separate parts should be
submitted in a single composite illustration. Each
part should be marked in consecutive sequence (A,
B, etc.). The legends should be listed in the main
manuscript text file at the end of the document. The
number in sequence (Figure 1, Figure 2, etc.), short
title up to 10 words and detailed legend up to 200
words should be provided. The reference of a figure
taken from another publication stands at the end of
the legend.

The following graphic file formats are acceptable
for the figures: DOC/DOCX, PPT/PPTX, PDF,
JPG, TIF, PNG, BMP.

Tables

Tables should be inserted at the point of the text
where they have to be placed logically. Each should
be numbered and cited in consecutive sequence
(Table 1, Table 2, etc.). A title no longer than 10
words that summarizes the information is required.
Detailed legend up to 200 words may than follow.
The reference of a table taken from another
publication stands at the end of the legend.
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Tables should not exceed 17x25.7 cm. Both portrait
and landscape presentations are acceptable. Larger
datasets than the above mentioned size should be
divided into appropriate number of pages. Columns
and rows should be made visibly distinct by
ensuring that the borders of each cell display as
black lines. Color and shading may not be used.
Parts of the table can be highlighted using symbols
or bold text but the meaning of which should be
explained in the legend. Tables should not be
embedded as figures or spreadsheet files.

Keywords

Please give up to 5 words representing the main
content of the article.

Disclosure

Authors must disclose any financial competing
interests including reimbursements, fees, funding,
salary, stocks, shares, patents, etc. They should also
reveal any non-financial competing interests,
including political, personal, religious, ideological,
academic, intellectual, commercial, etc., which may
cause them embarrassment after publication of the
manuscript. All declared relationships will be listed
at the end of the published articles otherwise the
listing will read “The author(s) declare that they
have no competing interests”.

Authors' contribution

In order to give appropriate credit to each author the
individual contributions of authors to the
manuscript should be specified in this section. An
author is generally considered to be someone who
has made substantive intellectual contributions to a
published study. Acquisition of funding, collection
of data, technical help, writing assistance, or general
supervision of the research group does not justify
authorship. All contributors who do not meet the
criteria for authorship should be listed in an
acknowledgements section.

Authors' information

You may use this section to include any relevant
information about the authors that may aid the
reader's interpretation of the article, and understand
their standpoint. This may include details about the
authors' qualifications, current positions they hold at
institutions or societies, or any other relevant
background information.
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Endnotes

Endnotes should be designated within the text using
a superscript lowercase letter and all notes should be
included in this section. Please format this section
in a paragraph rather than a list.

References

All references must be listed in alphabetical order
and numbered consecutively. Citations in the
manuscript should be given in square brackets with
their individual reference number [1, 2, 3, etc.].
Please avoid excessive referencing. If automatic
numbering systems are used, the reference numbers
must be finalized and the bibliography must be
conclusively formatted before submission. Journal
abbreviations follow Index Medicus. The reference
list should include all named authors.

Unpublished abstracts, unpublished data and
personal communications should not be included in
the reference list, but may be included in the text
and referred to as unpublished observations or
personal communications giving the names of the
involved researchers. Obtaining permission to quote
personal communications and unpublished data
from the cited colleagues is the responsibility of the
submitting author.

Formatting

Please provide the manuscript in clear format style
with unjustified text in a single column and a double
line spacing. A standard page is defined as
approximately 450 words, font Times New Roman
12 pt, single line spacing, 2.5 cm page margins. All
pages should be numbered. Capitalize only the first
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word and proper nouns in the title. Footnotes are not
allowed, but endnotes are permitted.

Abbreviations

We recommend abbreviations to be used sparingly.
They should be defined when first used and a list of
abbreviations must be provided following the main
manuscript text.

Brand names

When proprietary brands are used in research,
include the brand names in parentheses in the
Material and Methods section. The international
generic names should be used for all drugs.

Symbols

Greek and other special characters may be included.
If you are unable to reproduce a particular special
character, please type out the name of the symbol in
full. Please ensure that all special characters used
are embedded in the text, otherwise they might be
lost during conversion.

Units

SI units should be used throughout.

Misconduct

All suspicions and allegations of misconduct or
plagiarism are investigated. In such circumstances
the Editorial Board requests a written case statement
and manuscript correction if necessary. Any
reasonable evidence on the second check is a ground
for manuscript rejection. Reviewers and editors will
be replaced in the review process during
investigation when allegations against them exist.

Copyright

The authors declare that their contribution has
neither been published nor submitted for
publication elsewhere. They agree that the
copyright of their paper passes to the Bulgarian
Society of Neurosurgery as soon as the contribution
has been accepted for publication.

All articles published in this journal are protected by
copyright, which covers the exclusive rights to
reproduce and distribute the articles, all translation
rights as well as the rights to publish the articles in
any electronic form. No article published in this
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journal may be reproduced or photocopied without
obtaining written permission from the publisher.

Please note that it is the responsibility of the
submitting author to concede permission from the
copyright holder to reproduce figures or tables that
have previously been published elsewhere.
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