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PE3IOME

B nocaeaHue aecaTUAETMSI CMIMHAABbHASH XMPYPIUS KaYeCTBEHHO M3MEHMAACh. AKTMBHOE MCMOAb30OBaHWE COBPEMEHHbIX 3HaHUit 06
aHaTOMMM, Pa3AMYHBIX AMAFHOCTMYECKMX MOAYAEN, CNeLnaAu3MpoBaHHOMO ONepaLMoHHOrOo 060PYAOBaHMS U BLICOKOTEXHOAOTMY-
HOFO MHCTPYMEHTapusi MO3BOAMAO NPeobpa3oBaTh KAACCUHYECKMe OnepaTUBHbIE METOAMKM B HOBOE HanpaBAE€HWE CMMHAAbHOM Hell-
POXMPYPrMU — MUHUMAALHO WHBA3MBHYIO XMPYPruio No3soHouHKMKa (minimally invasive spine surgery, MISS). Ee ocHoBHble LeAn
3aKAIOYAIOTCS B MEHbLLIEM MOBPEXAECHWM KOXM U NPUASXKALIMX TKaHe!, 3HA4YUTeAbHOM CHUXKEHWUM YPOBHS DOAEBOrO CMHAPOMA, COKpa-
LeHUN AAUTEALHOCTM CTALIMOHAPHOTO A€YEHUS U MOAHOLIEHHOM BOCCTaHOBAEHMM PYHKLIMOHAABLHOO CTaTyca B KpaTyaniume CPOKM.
B AaHHOM CTaTbe OTpaXkeHbl OCHOBHbIE KpUTEpPUM COOTBETCTBUS MISS 1 BUABI ONepaTMBHBIX BMELATEALCTB, NPeACTaBAEHa MHOP-
MauMsi O NPEUMyLLIECTBAX MUHUMAABHO MHBA3UBHBIX XMPYPIrUYECKMX TEXHOAOTMIA M MX BO3MOXHBIX HeAOCTaTKax. B HacToswee Bpemst
HabAloAaeTCst McnoAb3oBaHme MISS Bo Bcex 0bAaCTSX BepTeOPOAOrMM — NPU AereHepaTUBHbIX 3ab0AeBaHMAX, HOBOOOPa30BaHMX,
BOCMAAMTEAbHbIX M TPABMaTMUYECKMX MOPaXEHMAX NO3BOHOYHMKA. [1pyn 5TOM MUHUMM3ALIMS XMPYPIUMUYECKOW arpeccum nNpu Makcum-
MaAbHOM AOCTMXKEHWUM MOCTAaBAEHHOM LIeAU CTAHOBUTCS OCHOBHBIM MPaBUAOM COBPEMEHHOM CMMHAABHOM XUPYPriu.
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ABSTRACT

In recent decades, spinal surgery has changed significantly. The active use of modern knowledge of anatomy, various diagnostic
modules, specialized surgical equipment and high-tech tools has made it possible to transform classical surgical techniques into
a new area of spinal neurosurgery — minimally invasive spine surgery (MISS). Its main goals are to reduce damage to the skin and
adjacent tissues, significantly reduce the level of pain, reduce the duration of inpatient treatment and fully restore functional status
in the shortest possible time. This article reflects the main criteria for MISS compliance and types of surgical interventions, pro-
vides information on the advantages of minimally invasive surgical technologies and their possible disadvantages. Currently, the
use of MISS is observed in all areas of vertebrology — for degenerative diseases, tumors, inflammatory and traumatic lesions of the
spine. At the same time, minimizing surgical aggression while maximizing the achievement of goal becomes the main rule of
modern spinal surgery.

Keywords: minimally invasive surgery , spine, decompression, stabilization, puncture surgical technology, microsurgery,
endoscopy.
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Cncok coKpaleHuii

JIC — myrooTpocTyathlii cycTaB

MIIJ — MeXI03BOHKOBBII AUCK

I[MJC — 1mo3BOHOYHO-IBUTATEIbHBIN CETMEHT

EBM — evidence-based medicine, noka3aTteibHast MeIUIIMHA

MISS — minimally invasive spine surgery, MUHUMaJIbHO MHBAa3WBHAsI XUPYPTUsI TO3BOHOUYHUKA

ITpoaoXUTEeIbHOCTD XKU3HM HAaCeJeHMS OOJIbIIH-
CTBa CTPaH MOCTEIIEHHO YBEJIMUMBACTCS, B CBSI3M C YEM
noaaepkaHue BbICOKOro (hyHKIIMOHAILHOTO YPOBHSI Ta-
LIMEHTOB T10CJIe CIIMHAIBHBIX XUPYPTUYECKHUX BMeIla-
TEJIbCTB SIBJISIETCS OCOOEHHO aKTyaJbHbIM [1, 2]. BmecTe
C TeM aKTHBHAsl MHIYCTPUAIM3aLUs U HE Be3]le BBICOKUIA
COLIMAJIbHO-9KOHOMUYECKUI YPOBEHB CITOCOOCTBYIOT 11O~
BBILLIEHHOH 3a00/1eBa€MOCTH JAereHepaTUBHBIMU 3a00J1e-
BaHUSMU, TPABMAaTUYECKUMU U METACTAaTUYECKUMM I10-
paXeHUsIMU MMO3BOHOYHUKA [3—5].

BaxXHBIM KOMIIOHEHTOM, OKa3bIBaIOIIUM BIUSIHUE
Ha aJanTalMIo OOIIECTBa K U3MEHSIOIIUMCS YCIOBUSIM
JKU3HU, SIBJISIIOTCS 3HaHUs. B criuHaIbHOM XUpyprum oc-
HOBHBIMM COCTaBJISIIOIIMMU UX 3JIEMEHTAMU IPUHSITO
CUMTATh BiaeHUE MHbOpMaLel 0 KIMHUYECKUX MPOo-
SIBJIGHUSIX MU UHCTPYMEHTAJIbHOM AMarHocTuke 3aboJe-
BaHUI, TEXHUKE W TEXHOJIOTUHU IIPOBEACHUSI OIlePaTHB-
HbBIX BMEIIIATeIbCTB, 00 aHATOMO-(13UOJOTUYECKIX OCO-
OGEHHOCTSIX ONIEPMPOBAHHOIO cerMeHTa [6, 7].

[IpemniiecTByOIIME LEJU XUPYPTUYECKOTO JICUSHMS
GOJIBIIIMHCTBA MAaTOJIOTMYECKUX COCTOSIHUIA TTO3BOHOY -
HUKa B BUJE TOJbKO CHMKEHHMS OOJIEBOIO CUHAPOMA U
YCTpaHEHUST HEBPOJIOTMYECKOM CUMIITOMAaTUKK B HACTO-
s11ee BpeMsl CMEHWINCh Ha Oosiee aMOULIMO3HEbIe [§].
K HUM OTHOCHT yJIydllleHUE KauecTBa XXU3HU MaLlIeHTOB
3a CUET COXPAHEHUS M YMEHBIICHUS TIOBPEXICHUS KOCT-
HO-CBSI30YHOTO arrapara 1 apaBepTeopaaibHOIl MyCKY-
JIaTyphl, a TaKxke ToaaepXXaHus (pyHKIIMOHAJIBHOTO CO-
CTOSIHUSI OTIEPUPOBAHHBIX TO3BOHOYHO-ABUTATEIbHBIX
cermeHToB (ITAC) [9, 10]. Ans1 peanu3alviy MocTaBlIeH-
HBIX LIeJIeid TOJIyYMJIM CBOE Pa3BUTHE CIICIYIOIIME Ha-
MpaBJeHUs: MUHUMAaJbHO MHBa3MBHasI (ITyHKIIMOHHAs)
XUPYPrusl, orepaiyy ¢ IpUMEeHeHeM MaJloTpaBMaThy -
HBIX IOCTYIIOB 1 BMEIIATeIbCTBA, HAITPABJIEHHBIE HA CO-
XpaHEHUE eCTECTBEHHOM OMOMEXaHUKH B OIEPUPOBAH-
HOM oTeJie mo3BoHouHuKa [11—13]. IlepeuncneHHbie
HarpaBJIeHUs BOIUIOIIAOT abCOIIOTHO HOBYIO (puIoco-
(buio 1 coBpeMeHHOE MBIIIUICHUE, KaCaIOIIMECs ITOIX0-
JIOB K peayiM3alliy ONepaTUBHBIX BMEIIATEIbLCTB, KOTO-
pbie OOBEIUHSIOT IOl TEPMUHOM «MMHUMAaJIbHO UHBA-
3WBHasi XMPyprusi Mo3BOHOYHUKa» (minimally invasive
spine surgery — MISS) [14, 15].

Jio6as xupyprudeckas mpoleaypa COCTOUT U3 ABYX
COCTaBJISIOIIMX 3JIEMEHTOB: OIEPAaTUBHOIO ITOCTYIA U
MPOBEICHNYS CIeLIMATM3UPOBAHHBIX MAHUITY IS, Cun-
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TaeTcsl, YTO €CJAU JOCTYIl OrpaHUYEH HACTOJbKO, Ha-
CKOJIbKO 3TO BO3MOXHO, a TaKXke, €CJIM [JIyOrHa paHbl
MPEeBOCXOJUT €€ JUIMHY, TO OH SIBJISIETCSI MUHUMAJIbHO
MHBa3MBHBIM [16]. [Ipy 3TOM yYMTBHIBAETCI MEKMBIIIICY-
Hasl ¥ aBacKyJIsIpHasi TpaeKTOPUSI €ro BHIMOJHEHUS C CO-
XpaHeHUEM LIEJIOCTHOCTU CBSI30UHOro anmnaparta [11, 17].
s 3TOoro B nocjieaHee BpeMsl aKkTUBHO UCIOIb3YIOTCS
MUMKPOXUPYPTUYECKHE, MUHUMAJIBHO OTKPBITHIE, SHIO-
CKOMUYECKUE U YPECKOKHBIE 1ocTymbl [13, 15].

Cuwurator, utro MISS He npenHazHayeHa 1151 TOJTHOM
3aMEHbI «00JIbIION» XUPYPTUU «MEHBILEH», a SBJISIETCS
a0bCOJIIOTHO HOBBIM HaIlpaBJIeHUEM B CIIMHAJIbHON XU-
pPYPIuH, aCCOLIMUPOBAHHBIM C COXpaHEeHHEM (DYHKIIMO-
HaJIbHOM aKTMBHOCTU U BBICOKMM KayeCTBOM KM3HU
manueHToB [18]. HecMoTpst Ha To yto MISS monyuuna
CBOE pa3BUTHE OTHOCUTEIHHO HEABHO, €€ TPYMEHEHUE
BKJIIOUAET BCE HaNpaBJIeHUs BEpTeOPOTIOTUH.

OcHoBHbIe Lenu MISS — 370 MeHblIee MoBpexkae-
HUE KOXU U TIpUJiexXalyx TKaHel, 3HaYUTeIbHOe CHU-
>XE€HHUe YPOBHS 00JIEBOrO CUHIPOMA, COKpallleHUe T~
TEJIbHOCTU CTallMOHAPHOI'O JIeYeHUS U MOJHOLIEHHOE
BOCCTaHOBJIEHHE (DYHKIIMOHAJIIBHOTO CTaTyca B KpaTJyaii-
mue cpoku [9, 11, 19].

ITo 3anpocy «minimal invasive spine surgery» B 0a3e
nanHbix PubMed B HacTosiee Bpemst umeercs 6osee 700
MyOJUKAaIMiA, TPU 3TOM €IMHOE OMNpeaeeHe U KpUTe-
puu cootBeTcTBUSI MISS paHee He BbIIENSIINCD.

YcTaHOBJIEHO, YTO MUHUMMAaJILHO UHBa3UBHbBIC XM -
PYPrUYeCcKue METOAMKM UMEIOT TPeUMYILECTBa 10 CpaB-
HEHUIO C TPAIULIMOHHBIMU OTKPBITBIMU crtocobamu [ 19—
21]. I1pu 3TOM OTMEUYEeHBbI CYyIIECTBEHHbIE CIIOXKHOCTHU
ajanTaluuy XUPYpros K MeToarkam MISS, cBa3aHHBIE ¢
IJIATEJIbHOM KPUBOI 00y4YeHUsI, 00s13aTeJIbHBIM YCIIOBU-
€M HaJIM4us CJIOXHOTO TeXHUYECKOro 000py10BaHus U
cIielaan3upoBaHHOrO MHCTpyMeHTapus [22, 23]. B cBs-
3 C 3TUM 32 BpeMsI OCBOSHUSI HOBBIX TEXHOJIOTUIA KOJIU-
YEeCTBO OCJIOKHEHMI MOXKET ObITh BBIILIE, a IJTUTEIbHOCTh
ornepauuu oonblue [24, 25].

Kpurepun coorserctBust MISS

CucreMatusupys JaHHbIe TIpodeCCUOHATbHOM JIN-
TepaTypbl, Mbl BBIACIWIN 4 COCTABIISIONINX, KOTOPBIE Xa-
PaKTEPU3YIOT XUPYpruyeckoe BMeIaTeabcTBO Kak MISS.

Anamomuueckuii acnekm. B 1iocnenHee BpemMs Ha-
OmomaeTcst 3HaUUTEIbHBIN MHGOPMALIMOHHBII Iporpecc,
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CTUMYJIUPYIOIINI pa3BUTHE CITMHATBHBIX OMEepPaIlMOH -
HBIX TEXHOJIOTUI. PaCKpBITHI OCHOBHBIE (DyHIaMEHTAITb-
HbIE JaHHBIE, XapaKTepu3yloiue GyHKIIMOHUPOBaHWE
Pa3JIMYHBIX CTPYKTYP TTO3BOHOYHUKA, U PACIIUPEHBI
TIPEACTABJICHUS] O XUPYPTUIECKOM U PEeHTTEHOJIOTUYE -
ckoit anatomuu [26, 27]. Enle ofHUM BaxKHEMILINM I11a-
TOM afanTaluy XUPypruuecKnX TEXHOJIOTHI K HEYKJIOH-
HOMY TIPOTPECCy SIBJISIETCSI aKTUBHOE BHEIPEHNE COBpE-
MEHHBIX TUarHOCTUYECKUX MEeTOIUK. Tak, rmoaydeHue
BUPTYAJIbHBIX U300paKeHUIt onepupyeMoii obactu 3a
CYET MOCTOMHOTO aHATU3a TKAaHE CTIOCOOCTBYET BbISIB-
JIEHUIO TTATOJIOTUYECKUX U3MEHEHMIT U BBITIOJTHEHUIO TIe-
pUOIepallMOHHON HelipoHaBUranuu [28]. 9To mo3BoJsi-
€T 00eCIeYnTh TOYHYIO JIOKAJTM3AIMI0 TTaTOJIOTUIEeCKO-
ro cybcrpara, onpeneuTh ONTUMATIBHYIO TPAEKTOPUIO
JIOCTYTa, OTPAHUYUTH SITPOTEHHOE TTIOBPEXIEHUE OKPY-
aroiux TkaHei [29]. CoBOKYIMHOCTb KIIMHUYECKUX JaH-
HBIX U CTIEIIMAIM3UPOBAHHBIE MOYJIU HEHPOBU3YyaIN3a-
LMY TIO3BOJISIIOT OCYIIECTBUTD (PYHKIIMOHAIBHYIO T1a-
THOCTHMKY W OTIPENEUTh MPOrHO3 BO3MOXHOTO MCXONa
XUPYpTrAYecKux MaHumysssuii [30].

Texnuueckuii acnexm. CoBpeMeHHasl CIIMHAJIbHAS XU~
pYpTHs HATIPSIMYIO CBSI3aHa C Pa3BUTHEM TEXHUUYECKOTO
OCHaIleHUsT MeauIIMHBL. K cOBpeMeHHBIM TIPUCTIOCO0-
JIEHUSIM OTHOCSIT PEHTTEHOTPO3PAYHbIE CTOJIBI, KOTOPbIE
TTO3BOJISIIOT PACTIONOXUTH TTALIMEHTA JJIST TIOJTyIEeHMSI OTl-
TUMaJIbHOTO WHTPAOTIEPAIIMOHHOTO N300pakeHUST XU~
PYPrAYeCcKoii 06J1aCTU B pealbHOM BpeMeHU. B TexHuye-
CKOM KOMIIJIEKCE UCTTOJIb3YIOT 2JIEKTPOHHO-OTITUYEeCKUIA
npeoOdpa3oBaTh, MAarHUTHO-PE30HAHCHBIN TOMOTpad,
KOMIIBIOTEPHBII TOMOTpad, HeMipOHABUTATOP, CUCTEMBI
OCBENIeHUS M YBEIMUYEHUST (MUKPOCKOIIBI, SHIOCKOITHI,
WHIWBUIYaJIbHbIE HAJIOOHBIE JIYTIbI), CUJIOBOE O00PYI0-
BaHUE JUIsI O0JIETYEHUST KOCTHOM JIEKOMITPECCUU U JIO-
CTyTa K HEBPAJIbHBIM CTPYKTYpaM, a TAKKe CJIOKHBIE pe-
TPAKTOPHBIE CUCTEMBI U CTICIIMAIM3NPOBAHHBIN MHCTPY-
MEHTapuli, MO3BOJIsIIONIME PabOTaTh Ha JII0OON TTyOrHE
pa3IMYHOro aHaTOMMYecKoro kopuaopa [15, 23, 31].

Kpome aToro, mmpokoe BHeApeHNE KaueCTBEHHOM
WHTPAONEPALIMOHHON HEMPOHABUTAILIMU CIIOCOOCTBOBA-
JIO aKTUBHOMY MCITOJIb30BaHUIO POOOTU3UPOBAHHBIX
YCTaHOBOK, CTIOCOOHBIX TOUHO MAHUITYJIMPOBATh B YCJIO-
BUSIX OTPAaHWYEHHOTO MpocTpaHcTBa [32, 33].

Kadpoevuii acnexm. OOIIETIPUHSTHIC TTOAXOIEI K 00yJe-
HUIO BBITIOTHEHUSI CTUHATBHBIX HEWPOXUPYPIUIECKIX BMe-
IIATENILCTB TIPETEePIIeN CyIIeCTBeHHbIE N3MeHeHus. Tax,
TPaAMIIMOHHASI MOJIEJTh TIPETIOABAHUS CKJIAIbIBAJIACh U3
OoJIbLIIEl YacTh TEOPETUUECKOro caMoodpa3oBaHus [15].
B nanpHeiieM nmoaTBepkueHa BakHas poJib KaqaBepHOTO
1 JTabOpaTOPHOTO TPEHWHTA [UTS TTOBBIIIIEHUST YPOBHST OC-
BOEHMSI HABBIKOB, TaK KaK KpUBasi 00y4eHMsI TIPSIMO TTPO-
MopLHOHabHA BpEMEHU, MOTpaueHHOMY Ha Hero [22].
C coBpeMeHHBIX MO3ULIUH MpU BbITTOTHeHUU MISS Heo0-
XOIVMBI TIOJIMBAJIEHTHBIE HABBIKM HEWPOXUPYPra, TpaBMa-
ToJIoTa-opTonena, abIOMUHATBHOTO XUpPypra, TOpaKalb-
HOTO XUpypra, COCyaAuCTOro Xupypra, peHTreHoJjora [34].
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Oco00i1 CTOXHOCTBIO B HACTOSILIIEE BPEMS SIBJISIETCS
TO, 4TO TIepe]] CHMHAbHBIMU XUPYPTaMU CTOUT HETIPO-
cras mpobsiemMa BbIOOpa ONMTUMAJIBHOW XUPYPTrUYeCKOn
TEXHOJIOTUY U BUJA UCTIOJIb3yeMOW KOHCTPYKIIUU. DTO
TOAEPKUBAETCS IMPOKOI MHGOPMALIMOHHOM JOCTYTI-
HOCTBIO M TIPOTUBOPEUYNBBIMU JAHHBIMU B CIIELIMATTU3H -
POBaHHOI TUTEpaType O pe3yabTaTax UCTIOIb30BAHUS
Pa3TMYHBIX UMIUIAHTATOB [35].

Hucmpymenmaawvnotii acnexkm. B HacTosiiiee Bpe-
MsI TIPOMCXONT aKTUBHOE BHEPEHUE B KIMHUYECKYIO
MPAKTUKY HOBBIX XUPYPTUIECKUX METOIUK U UMILIAH-
tatoB. Ho, HECMOTpsI Ha OUEBUIHBIE TTPEUMYIIIECTBA X
(hM3MKO-MexaHUIECKIX XapaKTePUCTHK Tepel TAKOBBIMU
KOCTHBIX ayTOTPAHCIIJIAHTATOB, OCTAIOTCSI HEMOCTATOYHO
U3YyYeHHBIMU OTHaIeHHbIe 9 (MEKTH MX OCTEOMHTETrpa-
LMY ¥ OOIIETO BIMSIHYSI HA OPTAHU3M UYeJIOBEKA B IIEJIOM.
Bo MHOTOM TOMUHUPYIOIIME TTO3ULIUU JIJIST UCTIONh30Ba -
HUST HOBBIX TEXHUUYECKUX YCTPOMCTB OTIPENEISIIOTCS 1ie-
JITMU KOMITAHUW-TIPOU3BOAUTENIEH, TTOTyYalONINX TTPH-
6buTH [36]. [ToBbIlIeHME 3aTpaT B CIIMHAILHOM XUPYPTUN
aKTUBHO OJIOKMPYETCSI TPaBUTETLCTBEHHBIMU ITPOTpaM-
MaMU 1 CTPaXOBBIMU KOMIIAaHUSIMU, 3aJja4aM¥ KOTOPBIX
SIBJIIIOTCS TToAiepKaHue 6anaHca 3((heKTUBHOTO yCTpa-
HEHUS TPOOJIEMBI C TTO3UIINI T0KA3aTeIbHON MEIUIIMHBI
C JTy4lIUM 5KOHOMMYECKUM pe3ysibTaToMm [37].

Ha ocHoBaHUM neTaTbHOTO aHAIN3a JINTEPATYPHBIX
JAHHBIX, a TAKXKe COOCTBEHHOTrO oIbITa (6oee 6500 uM-
TUTAaHTalUI pa3IMYHbIX yCTPOUCTB 3a nepuon ¢ 2008 r.)
MBI CYMMUPOBAJIA OTITUMAJIbHBIE TPEOOBAHMST K MMTLJIAH-
TataM U uHCTpyMeHTam misd MISS. DTo 6e3onacHas u
OBICTpast BOBMOXHOCTh PEBU3UN; MUHUMAJTbHAs Pe3eK-
11T KOCTHOUW TKaHU; ONITUMaJIbHas KOH(UTYpAITUs IS
YCTAaHOBKM TIOJT ONTUYECKUM yBeInueHreM; Hasmaue 3D
MaHeBpa C pelyKIuel 1 KoMIpeccueii nehopManum; Ha-
JeXHast (huKcalus ¢ UMIUIAHTATOM;; HAJTMY1e aHTUOJ N -
KOBOTO MOKPBITUS; TIPOCTOTA U CKOPOCTh COOPKU TOTO-
BOI CUCTEMBI; y10OCTBO paboThl B IITyOOKOM U Y3KOM
paHEeBOM KaHaJie; BhICOKasl 00y4aeMOCTh paboTe C CUCTe-
MO IIMPOKast TMHEWKA Pa3TUIHBIX pa3MepOB; 3HAUM -
TeJIbHBII BBIOOP CITOCOOOB 00paOOTKU U CTEPUIIM3ALIUU.

O6ocHoBanue BHenpenus MISS

B MeauiMHCKOI TpakTHUKe pellieHue B T0JIb3Y BbI-
Gopa TeXHOJIOTUM OTePaTUBHOTO BMeNIaTeIbCTBA Yallle
OCHOBBIBA€TCSl Ha OIBITE XUPYPra U B PEIKUX CIIydassx
perjlaMeHTUPYeTCs JiedeOHO-AMarHOCTUIECKUMU TIPO-
TOKOJIaMU, OOJIBIIMHCTBO M3 KOTOPBIX HOCST JIUIIb pe-
KOMEHAATEIbHBIN XapaKTep.

J1s1 00bEKTUBU3AIIMH TTPABUILHOTO TIPUHSTHUS pe-
IIEHMS B CIIMHAJIBHOM XMPYPTUU aKTUBHO BHEIPSIIOTCS
MPUHIMIIBI JoKa3aTeIbHOU MenuuuHbl (evidencebased
medicine — EBM) [38]. OcHOBHOIi XapaKTepUCTUKOM
TaKOTo TI0JIX0/a SBJISIeTCsS 00beAMHEeHE HAyYHO TI0/I-
TBEPXIEHHBIX (DaKTOB M PE3yIbTaTOB IIPUMEHEHUSI Jie-
YeOHO-TMAarHOCTUYECKUX METOIOB M3 JIMYHOTO OIThITa
cnenuanucTos [39].
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I'maBHbIMU HenocTaTkaMu EBM cunTaloT HEBO3-
MOXHOCTbh TPUMEHEHUS TBOWHBIX CJIETBIX MPOTOKOJIOB
U 3HAYUTENIBHOE BO3ENCTBIE, KOTOPOE OKA3bIBAIOT (hUpP-
MBbI-TIPOU3BOIUTEU HA pe3yabTaThl uccaenoBanus [40].
OTpuLIaTEeIBHYIO POJIb UTPAIOT METOIOJIOTUYECKU HEKa-
YECTBEHHBIE UCCIIEIOBAHUS C HEOOIBIINM KOJUYECTBOM
PECTIOHIEHTOB, KOTOPOE HE COOTBETCTBYET KOJIMYECTBY
ornepanuii, BHIMOJHSIEMbIX BO BceM Mupe [41].

ITpu 5TOM OCHOBBIBATHCS TOJIBKO HAa CTATUCTUYECKUX
MoKa3aTeJIIX pe3yJbTaTOB XUPYyPrUUeCKOro JeUeHus na-
LIMEHTOB HeJb3s. Tak, B MepByl0 oYepelb BaXHO CKeIl-
TAYECKU aHATU3UPOBATh UTOTY COOCTBEHHBIX ONepaluit
U aKLIEHTUPOBATh BHUMAHUE HA U3YYEHUU KaXIIOTO KJIH-
HUKO-UHCTPYMEHTAJIBbHOTO UCXO/Ia, OCOOEHHO B Cllyyae
Pa3BUTHUS OCJIOXKHEHUS WIU HEYIOBJIETBOPUTEIbHBIX pe-
3yJIbTaTOB, YTO HEOOXOAUMO JJISI OMpPeNeIeHUS JTyqIlei
JUISI TIallMeHTa TaKTUKUY jJedeHus [11, 42].

Buowbt u cnocober MISS mexnonoeuii

Cpenu MISS HauboJbllIeil MOMYASIPHOCTBIO TOJIb-
3YIOTCSI BMEIIATEbCTBA Y MALIMEHTOB C 3200JI€BAHUSIMA
MO3BOHOYHMKA IeTeHepaTUBHOIO reHesa. [IpumeHsiembie
JUJISL 9TOTO XUPYPTrUYECKUE METONUKU OTHOCATCS K Je-
KOMIIPECCUBHBIM U cTabunmsupytomum [11, 13].

ﬂe;cwwnpeccueﬂbte Memoouxu

ITlynxuuonnsie xupypeuueckue memoduxu. I3Hadaab-
Ho BHeapeHbl B 1984 1. P. Ascher u F. Heppner [43] kak
MUHHUUHBA3UBHBIE CITOCOOBI XMPYPTrUY€CKOIo JIeUeHUs
JIeTeHepaTUBHBIX 3a00JIeBaHMI1 TTOSICHUYHOTO OTIE/Ia 1
B HACTOSIIIEE BPEMST UCTIOIB3YIOTCS Ul BO3AEUCTBUS KaK
Ha MeXMO03BOHKOBbIN auck (MIII), Tak u Ha ayro-
oTtpoctyatble cyctaBhl (JIC). JIazepHas neHepBauusi U pa-
JIMOYACTOTHASI TEPMOKOATYJISIUST — 3TO AECTPYKTUBHbBIE
METOJMKM, HalpaBJICHHBIEC B IEPBOM CJIy4ae Ha M3MeHe-
HUEe BHYTPUAMCKOBOTO JaBJIEHUsI U TpaHC(OpMaIInIo
nynbno3Horo siapa MIT [44], Bo BTOpOM — Ha IeCTPYyK-
LIMIO JIaTepaJbHOM BETBU CIIMHHOMOBTOBBIX KOPEIITKOB
JC [45]. DPPeKTUBHOCTD 3TUX METOAUK 3aBUCUT OT CTe-
TIEHU BBIPAXKEHHOCTU NeTeHEePaTUBHBIX U3MEHEHUN B
aHAaTOMUYECKHX CTPYKTypaX MO3BOHOYHMKA U ITPAaBUJIb-
HOCTH TEXHUKU OIIePaTUBHOIO BMEIIATEIbCTBA.

CnunanvHas mukpoxupypeus. B HacTosiiee Bpemst
LIMPOKO MCITOIb3YeTCsI MOAUMUKALIMS MPEITOXKESHHOM
W. Scoville u B. Whitcomb [46] B 1966 r. 3agHeii meii-
HOM MHUCKAKTOMUU. biaromapsi npuMeHeHHIO TyOYJIsIp-
HBIX PETPAKTOPOB M1 MUKPOMHCTPYMEHTApHsI, CIIOCO0 MU-
KPO3HIOCKOIMMYECKOM TUCKIKTOMUHU TT03BOIMI 3 deK-
TUBHO BBITIOJHUTH T€KOMIIPECCUIO CITMHHOMO3TOBBIX
KOPEIIKOB C MUHMMAJIBHBIM ITOCJICONepallMOHHBIM 00-
JIEBBIM CUHIIPOMOM 0€3 TTOBPEXACHUSI ITapaBepTeOpaib-
HBIX MblILL [47].

H71s MOSICHUYHOTO OTAe/a YKa3aHHasl TEXHOJOTUS,
pa3paboTtanHas R. Williams [48] B koH1ie XX Beka, B Ha-
CTOSIIIIEE BPEMST CUMTAETCS «30JI0TBIM CTaHIAPTOM» XU -
PYPTUUYECKOTO JIeYeHUsI OOJIBIIMHCTBA AeTeHEPAaTUBHBIX
3a00JIeBaHMI1 TTO3BOHOYHMKA U TTO3BOJISIET OOECIIEYNTh
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ONTUMAJTbHYIO BU3YaJIN3ALIMIO OTIEPUPOBAHHOTO CETMEH -
Ta 6e3 3HAYNUTETHLHON PE3EeKIIMM 3aJHUX OTIOPHBIX 2JIe-
meHTOB [49, 50]. IlepBble faHHBIE 00 UCITOJIb30BAHUU
MMKPOXUPYPTUYECKON TEXHUKU U CIIeLIMaAIM3UPOBAHHO-
ro obopynoBaHus st MISS mosicHUYHOM AMCKIKTOMUU
npenactaBwin B 1991 1. C. Faubert u W. Caspar [51]. Ha
CETOMHSIIITHUI NIeHh MUKPOXUPYPTUUECKIA MHCTPYMEH-
Tapuii 1 COBpEeMEHHBIC PAHOPACIITUPUTEIN TTO3BOIMIN
YMEHBIIINTD PUCK MOBPEXICHUST HEBPATbHBIX CTPYKTYP
Y pa3BUTUST MTHOEKIIMOHHBIX OCIOXXHEHMI, CHU3UTD yPO-
BEHb I10CJIeONepallMOHHOr0 60JIeBOro CUHApPOMA B 00-
JIaCTH BMelIaTesIbcTBa [52].

DHOocKonuueckas cnuHanbHas xupypeus. B meitHoM
OTIIeJie MTO3BOHOYHMKA MPU TPAaHCOPATbHOM XUPYPIUU B
1962 r. BrepBbie ucnonb3doBada H. Fang u G. Ong [53,
54] sHmocKomMYecKasi aCCUCTeHLIMST HeCIIeIINaTU3UpO-
BaHHBIM YCTPOMCTBOM, MMPUMEHEHNE KOTOPOIi obecTie-
YUBaeT HEOOXOIMMYIO BU3YaIN3alMIO B Y3KOM IPOCTPaH-
CTBE TOJIOCTH pTa. BriepBhle SHIOCKOIUIO B TOpaKalb-
Hoil xupypruu npuMeHua B 1910 r. H. Jacobeus [55] mis
MMArHOCTUKU U JIeYeHUs TyOepKyJie3a Jerkux. Passurue
CTICIUATU3UPOBAHHOTO UHCTPYMEHTAPUS M COBEPIIICH-
CTBOBaHUE XUPYPIrUICCKON TEXHUKU CIIOCOOCTBOBAIMN
aKTUBHOMY IIPUMEHEHUIO TOPAKOCKOITMIECKIX BMEIIIa-
TeabCTB ¢ 1990 1. mipu rpeikax MITJI, cuMmaTaKToMuUsIX,
TpaBMaTHUYECKMX TTOBPEXIEHUSIX, KOPPEKIIMU gedopMa-
LIMU, TTapaBepTeOpaTbHBIX abclieccaXx U B OHKOXUPYPTUM
[56—58]. B 1994 r. H. Jho [59] ¢ ycriexom BHenpuJI 3a-
HEeOOKOBBIE SHIOCKOIIMYECKHE BMEIIaTeIbCTBA IIPU Jie-
reHepaTUBHBIX 3a00JIeBaHUSIX TPYIHOro oTnena. Takue
OIlepaliy ITO3BOJISIOT IIPY MUHUMAJIBHON TpaBMe MSIT-
KHX TKaHE# MPOBECTH PEKOHCTPYKIINIO II0O3BOHOYHOTO
KaHana [60] wiv ynajgeHre MHTpaaypaJTbHOTO SKCTpaMe-
IYJISIPHOTO 00BheMHOTO 00pa3oBaHus [61] 6Ge3 ApeHHu-
pOBaHMS TUIEBPATbLHOM MOJIOCTH.

UpecKoXHYI0 MOSCHUYHYIO HYKJIEOTOMUIO BIIEpP-
Bble TipousBenu S. Hijikata u coast. [62] B 1975 r. nox,
MECTHOI aHecTe3uell rpu nomMoliuu aprpockona. Ha-
4aJi0 pa3dBUTHUS KIIACCUYECKOM MOSICHUYHOU 3HIOCKO-
IMMIECKOM CIMHAIBHOM XUpypruu mooxeHo R. Forst u
B. Hausmann [63] B 1983 ., Korma npu UCTIOJb30BaHUN
MOIGUITMPOBAHHON 3HIOCKOITMYECKON KaMephl de-
pe3 pabovylo KaHIOJIO YIajaoCch UCCIEA0BATh MEXKIMC-
KoBoe mpocTpaHcTBo. B nmocnenywomemM P. Kambin u
L. Zhou [64] B 1988 T. BiepBbie onucany MOSICHUIHYIO
apTPOCKOMMYIECKYIO TUCKIKTOMUIO, a B 1993 r. H. Mayer
n M. Brock [65] Hayanu KCITonb30BaTh CHELNATIN3UPO-
BaHHbBIA UHCTPYMEHTAPUIA.

AKTHUBHOE BHEIpEeHNE SHIOCKOIMMIECKIUX METOINK
HayvyaJioch ¢ pa3paboTKU TyOYISIPHBIX CUCTEM B Cepeay-
He 90-x romoB XX Beka. H. Mathews [66] u D. Ditsworth
[67] ormucany 3agHe60KOBOI U TpaHC(hHOpaMUHAIBHBIA
((opaMHUHOCKOTTUYECKHU1) UpECKOKHBIN TOCTYIIbI, U3-
MEHMB KOHIEMIINIO CIIMHAJIBHON XUPYPIUX OT HEMpsi-
MOM LIEHTPAJIbHOM HYKJIEOTOMUU K IIPSIMOMY YIAJIEHUIO
JIeTeHEPUPOBAHHOTO MEXITIO3BOHKOBOTO IMCKA U3HYTPH
no3BoHouyHoro kaHaina. C 1999 r. snepsbie K. Foley u co-
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aBT. [68] MCITONB30BAIM METOAUKY MUKPOIHIOCKOMMYE-
CKO#1 TUCKIKTOMUU Yepe3 TYOYSIpHBIN PETPAKTOP MPU
JlaTepajibHOM TPhIXe KaK aJIbTePHATUBY OTKPBHITOMY J0-
ctyry. B HacTosiiee Bpemst Takasi METOAMKA YCITEITHO
TIPUMEHSIETCS TIPU CEKBECTPUPOBAHHBIX U JTaTepO-hopa-
MMHaIbHBIX rpbikax MITJ [69, 70].

B coBpeMeHHBIX YCIOBUSX BO3MOXHOCTH 3aIHE00-
KOBOTO, TpaHC(OPAMUHAJILHOTO Y MHTEPJIaMUHAPHOTO
MOJAX0Ja TO3BOJISIOT OCYIIECTBUTh 3(DGHEKTUBHYIO Je-
KOMIIPECCHIO TIPH JII00O0I JIOKATM3aIuu JUCKOBOTO TTPO-
namnca [71, 72].

Humepmyckyasapuoiii docmyn. YCTaHOBJICHO, UTO CY0-
TePUOCTAILHBIN JOCTYM U MHWPOKast TUCCEKIIUS Tapa-
BePTEOPATBHBIX MBIIIIL CTIOCOOCTBYIOT UX aTPOGUU 1 He-
Kpo3dy. IlapacnuHanbHBI AOCTYI, pa3dpaboOTaHHBII
L. Wiltse u C. Spencer [73] B koH1ie 80-X rof0oB IMpOLLIO-
TO CTOJIETHUSI, 3HAUUTEIBHO CHU3WJT SITPOTEHHOE TTOBPEX -
JieHUe MATKUX TKaHel. [Tpu 3ToM OTCyTCTBUE Clielatb-
HOTO paHOPaCIHIMPUTENIS [Ie1aeT HEBO3MOXHBIM MUHU -
MaJIbHO MTHBa3WBHbIE MAHUITYJISILIMM B JAHHOM aHATOMMU -
yecKoM Kopuaope [74].

Tpancgopamunanvruiii nooxod onmcad P. Kambin u
M. Brager [75], aHaTOMUYeCKY NPEACTaBISIET BHEKAHAb-
HBII TOCTYN K HEBpPaJIbHBIM CTPYKTYpaM uyepe3 paspes
KOXW JJIMHON 8—9 cM OT cpeaHel TMHuu nofa yriom 35°
U pabouyio 30HY MEXIY BBIXOISIIIIAM U TTPOXOASIINM
CITMHHOMO3TOBBIMM HEpBaMU. BrITioTHsIeMas Takum 00-
Pa30M YpecKOXHasl TUCKOBasT JEKOMITPECCHSI SIBJISIETCS
BBICOKO3((DEKTUBHOM TTPU YMEPEHHO! BBIPa)KEHHOCTH
JiereHepaTuBHBIX u3MeHeHuit MI1JL [76, 77].

3a1HeO0KOBOM AOCTYIT TaKKe ITUPOKO UCTIONb3YET-
Cs B XUPYPTUM OMyXxoJieil 1 MH(MEKIIMOHHBIX 3a00J1eBa-
HUSIX TPYTHOTO OTAea MO3BOHOYHUKA [78, 79].

Cmabuausupyroujue memoouxu

HanHble crtocoObl 3 GEKTUBHO MPUMEHSIIOTCS PU
TpaBMaTHUYECKUX, OITYyXOJIEBBIX 1 JIeTeHEPATUBHBIX 3200-
JIEBAaHUSIX TTIO3BOHOYHMKA IIIEHOTO, TPYIHOIO U TOSIC-
HUYHOTO OTIEJIOB, KOTOPBIE BBHITTOIHSIIOTCS U3 TIepeIHe-
ro, 00KOBOTO U 3aJHETr0 JOCTYTOB.

[Tpu aHamm3e crienaIM3upoBaHHBIX MICTOYHUKOB JIN-
teparypsl [10, 11, 13, 18, 80] BelaeseHbl BO3BMOXHOCTU
MISS, KoTopble MO3BOJMIN AKTUBHO MCIIOJb30BaTh CII0-
COOBI CTadMIM3aIMX ONIEPUPOBAHHBIX CETMEHTOB, 3TO:

— BBICOKAsT YaCTOTa IPUMEHEHUS MEXTEJIOBOM (hUK-
caluy KeimKaMuy TIpy MaTOJIOTMY TTO3BOHOYHMKA 0e3
pacIIMpeHust XUPYPruiecKou arpecCu B OTHOIICHUM
OKPY>KaIOILIUX TKAaHEH;

— aKTUMBHOE MCIIOJIb30BaHME MHTPAOIIePAllMOHHON
BU3YyaIM3allMU, MO3BOJISIONIEH Oe30IacHO OCYIIECTBISTh
BHYTPEHHIOIO (DMKCAIIMIO TT03BOHOYHUKA;

— pa3paboTKa 0cTe001aCTUUECKUX MaTepUaoB IS
yaydiieHus: GopMUPOBaHUSI KOCTHOTO OJIOKA MPH PU-
TMIHON pUKcaluy MO3BOHOYHUKA;

— 3BOJIIOLIMS MHCTPYMEHTOB M UMILJIAHTaTOB, Y100~
HBIX JUTSI KCTIOJIb30BaHMS B Y3KOM aHATOMUYECKOM TIPO-
CTPaHCTBE;
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— BHeJlpeHVe HOBBIX aHATOMMUYECKUX KOPUIOPOB K
MO3BOHOYHOMY CTOJIOY.

Ilynkyuonnsie cmabuauzupyrouue memoduxu. Vc-
MOJIb30BaHUE CITOCO0a BEPTEOPOTUIACTUKY HAYaIOCh C
1984 r., xoraa P. Galibert u H. Deramond [81] TpaHcne-
JVKYJISIPHO BBEJTU TMOJTMMETUIMETAKPUIIATHBIN KOCTHBIN
LIEMEHT B TeJIO TT03BOHKA, a TIEPBOE COOOIIeHNE 00 ajTb-
TEPHATUBHOM CITIOCO0E YKPETUIEHUSI TTOBPEXISHHOTO TI0-
3BOHOYHOT'O CErMeHTa — KU(OTUIACTUKE, TPUHAIIEKUT
S. Garfin u coasr. [82] B 90-x rogax XX Beka. B HacTosI-
1ee BpeMsI 3TU METOIUKY MTPUMEHSIOTCS TIPU Pa3TMUHbBIX
MaTOJIOTMYECKUX MTPOIIECCaX, CBSI3aHHBIX C U3MEHEHNEM
MPOYHOCTU U KOH(MUTYpaluy MO3BOHKOB — T€MaHTHO-
Max, OITyXOJISIX TO3BOHKOB, TPABMATUUECKUX TTEpesioMax
u octeonopo3se [83, 84]. TexHUYECKU OMUCAHHBIE CMO-
COOBI 3aKJTIOYAIOTCS B TIPSIMOM YPECKOXXHOM TPAHCTIE M -
KyJIIPHOM BBeJIeHUM KOCTHOTO LieMeHTa (BepTeOporia-
CTMKA) WIK B CieliMaIbHbIN pe3epByap (KudoriacTuka,
cTeHToruiacTuka) [85]. YkaszaHHbIe METObI O3BOJISIOT
YCTPAHUTH JIOKAJbHbIN 00JIEBO CUHAPOM 3a CUET 9K30-
TepMUYecKoro 3¢ dekTa 1 BOCCTAHOBUTH OMTIOPOCTIOCO0-
HOCTb TIO3BOHKA B KpaTyaililiie CpoKHu.

Upeckoocnas mpancneduxyaapras guxcayus. Vi3Ha-
YaJIbHO YPECKOXKHOE TIPOBEICHUE TPAHCTIEANKYISIPHOTO
BuHTa orrcaHo F. Magerl [86] B 1984 1., B nanbHeiiem
yKa3aHHBIN CIIOCO0 CTaJI COYETATh C TYOYISIPHBIMU pe-
TpakTopamu u noctyrnom no Wiltse. Takas dbukcanus
TpeAToJaraeT MocJieI0BaTeIbHOE UCTIOJb30BAHUE UTITBI
Jamshidi u HanpaBSIOLIEH CITULIBI, TTO KOTOPOIl BBOIUT-
Csl BUHT TI0f1, (PIIIOOPOCKOTTMYECKUM WJIA HAaBUTALIMOH-
HbIM KOHTposieM [9]. [1epBoii cuctemolii, KoTopas CooT-
BeTCTBOBasIa KpuTepusiMm MISS, no3BoJisiia morpy3uTtb
MpeABaPUTENIbHO CMOJIETMPOBAHHBIN IO (hU3MOJIOTH -
YECKU JIOP/I03 CTEPXKEHb U CMOHTUPOBATh KOPOTKOCET-
MEHTapHYIO PUTUIHYIO CUCTEMY TPAHCIEINKYISIPHOMN
dukcauuu, gpasiach cuctema Sextant («Medtronic»,
CIIIA) [87].

Anvmepnamuenas 3a0uss uxcayus. JJaHHbBIE METOIN -
KV UMEIOT pa3INyHble BAPUAHTHI, B Psijie CIyyaeB o0Oec-
TeYrBasi MEHbIIIee TTIOBPEXAEHNE MIATKUX TKaHeH TIpu co-
XpaHeHUU 3(pPeKTUBHON cTAOUIU3AIIUU OTIEpUPOBAH-
HBIX ceTMeHTOB. K HUM OTHOCSIT KOPTUKAJIbHBIE BUHTHI,
YPeCKOKHBIE TIOB3IOITHBIE KOHCTPYKIUH, (haCeTOUHbIE
CTaOUIU3UPYIOLLIME YCTPOMCTBA, NepeaHe U OOKOBbIE
TUIACTUHBI, MEXKOCTUCThIE UMILIaHTaThl [88—90]. Kax-
Jiast U3 BBIIIIEOTTMCAHHBIX TEXHOJIOTHIT UMEET CBOIO UCTO-
pUYIO pa3BUTHUS U COBEPIIEHCTBOBAHUS, MH(pOPMALIUS O
KOTOPBIX BEIXOJUT 32 pAMKU TaHHOM ITyOTMKaIU.

3aonue cmabuauzupyrouwue memoouxu (posterior lum-
bar interbody fusion, PLIF; transforaminal lumbar interbody

Sfusion, TLIF). B 2002 r. L. Khoo u coaBr. [91] BriepBbIe
onucanu pesyastaThl MI-PLIF, ocyluectBiaeHHO ¢ ipu-
MEHEHUEM TYOYJISIPHBIX PAaHOPACIIUPUTENIEH U MUKPO-
XAPYPTrUiecKoit TexHuku. HecMoTpst Ha Majyio TpaBMa-
TUYHOCTb, TAKOE BMEIIATEeIbCTBO TPEOOBAJIO IBYCTOPOH-
Hero nocrtyna c¢ pesekuueid JIC u puckakromueit. 3to
nociyxuio ctumyioMm L. Holly u coaBr. [92] nnst BHe-
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npenus yaunatepaabHoro MI-TLIF B 2006 r. Takas me-
TOIWKA MPH TOCTATOYHOM OITHITE XMPypra MMeeT JIydIIie
TEXHUUYECKNE XapaKTepUCTUKU BMEIIaTeJIbcTBa (00beM
KpPOBOIIOTEPH, IUTUTEIBHOCTD OTIEPAIliN ), MUHUMAJTb-
HYIO BBIPAXXEHHOCTh 00JIEBOTO CUHIPOMa, OBICTPYIO CO-
LIMAJIbHO-OBITOBYIO U TPYIOBYIO PEAOWIMTALIVIO, HU3KUI
PUCK HEOJIAaronpusITHBIX TocaeAacTBuii [93, 94]. [Tpu 06b-
ennHeHnn Metoauk MI-TLIF v cimHanbHO SHIOCKO-
MUY TIOSIBUJIACh BOBMOXKHOCTh OCYIIIECTBIICHUSI TE€KOM-
TIPECCUBHBIX U CTAOUITM3UPYIOIINX BMEIIATEIbCTB UYepe3
TpeyroibHUK KamOuHa B aMOy1aTOPHBIX YCIIOBUSIX TTOM,
MeCTHOI aHecTe3ueit [95].

Iepednue cmabunuzupyouue memooduxu (anterior lum-
bar interbody fusion, ALIF). Texuonoruu MISS mnst ALIF
HaMpsIMYIO CBSI3aHBI C HAYaJIOM MCTIOTb30BAHUS JIaTlapo-
CKOMMYECKMX TexHooruii B 1991 r. [96], KoTopble moJ-
HOCTBIO CMEHWJIU MEPEAHUIN MEXTETI0OBOU CITIOHIUIONES
W3 TPAHCIIEPUTOHEATHHOTO TOCTYIIA, MPEIT0XKEHHOTO
F. Albee [97] u peTponiepuTOHeaIbHBIIA JOCTYII, pa3pa-
6otanHbIit T. Iwahara [98]. B 1997 r. H. Mayer [99] BHea-
PUJI MUHUWHBA3WBHEIN OTKPHITHIA TTEpeIHUIN JOCTYH K
TOSICHUYHOMY OTJIEJTy, UCTIOJIb30BaB CIIEIIMATU3UPOBaH -
HYIO PETPAKTOPHYIO CUCTEMY M UHCTpYMEHTapuii. Ycra-
HOBJICHO, YTO IIPU JOCTATOYHOM OITBITE CITMHATEHBIX XM~
PYPTOB BBHITTOJIHEHUE TAKOTO MIHUMAJTEHO MHBA3UBHOTO
BMeIIIaTeTbcTBa 3(PHEKTUBHO CHUKAET XUPYPTUIECKYIO
arpeccuio, KOJIM4eCcTBO MepUOTePallMOHHBIX OCIOXHE-
HUI U BBIPAXXEHHOCTH MOCJIEOTePallMOHHOTO 60JIeBOTO
cuHapoma [100].

bokoevie cmabunuzupyrowue memoouxu (lateral lum-
bar interbody fusion, LLIF). TlpennoxenHas L. Pimen-
tam T. Schaffa [101] B 2001 r. 1 MogudUIIMPOBAHHAS
B.M. Ozgur u coabr. [102] B 2006 r. Texnuka LLIF sB-
JISIETCSI PAa3HOBUIHOCTBIO PETPOTIEPUTOHEATHHOTO JI0-
CTyTa K TTOSICHUYHOMY OTJ/IeJTy TTO3BOHOYHMKA, TTO3BO-
JISTIONIETO TIPOBOIUTh MHOTOYPOBHEBBIC MAaHUITYJISILINI
Ha IPyIHOM OTIese U 00eCIeYnBaoIero BO3BMOXHOCTh
3HAYMTETLHOU KOPOHAPHOM 1 CETMEHTAPHOM KOPPEeKIIUU
[100]. OTcyTcTBUE KaHAJbHBIX MAHUMYJSILIUMA, HETIPSI-
Masl JEKOMIIPECCHS M BO3MOXHOCTD IIIMPOKOM pe3eKIINT
MEXITO3BOHKOBOTO IMCKa SIBJISTIOTCS TIPEUMYIIIECTBAMU
LLIF [103]. [Tpx 5TOM BBICOKMIA PUCK MOBPEXICHUS
TMOSICHUIHOTO CIUIETEHUS ¥ 3aBUCUMOCTD OT MHINBHITY -
aJIbHOI aHATOMMUM TalMeHTa (TpyaHas KjieTka, TpeOeHb
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TTO/IB3/IONTHOM KOCTHM) OTPAHUYUBAIOT ITUPOKOE ITPUME-
HeHue metoauki [104]. OnHolt U3 pa3HOBUIHOCTEN OOKO-
BOT'O JOCTYIIa K TO3BOHOYHUKY SIBJISIETCS] KOCOU OOKOBOM
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sion, OLIF), npenctaBnenHsiit C. Silvestre 1 coanT. [105]
B 2012 r., KOTOpHIi 0OecneurBaeT MEHbIIMK PUCK MO-
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AKcuanvHblii Melcmenosoll NOSICHUYHbLIL CNOHOUA00e3
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TUBOI TIEPENHUM U 3aJHUM IEKOMIIPECCUBHO-CTa0M -
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KOXHOTO MPEACAKPAIIBHOTO JOCTYIA MPU UCHOJIb30Ba-
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3akAloueHume

B HacTosiiee BpeMsi OTMEYEH 3HAUYUTEIbHbBIN MPO-
IrPeCC B CIIMHAJIbHON XUPYPIUMU, KOTOPBI XapaKTepU3y-
eTcsl pa3pabOTKOI U BHEAPEHMEM HOBBIX TEXHOJIOT U B
JNUArHOCTUKE UM JICUEHUU PATUYHBIX MATOJOTUUYECKUX
COCTOSIHMM MO3BOHOYHMKA. MMHUMaJIbHO MHBAa3UBHAs
CHMHAJbHAsI XUPYPTUS SIBJISIETCS CAMOCTOSITEIbHBIM Ha-
MpaBJieHEM COBpeMEHHOI BepTedposoruu. s ee pas-
BUTHS TPEOYIOTCS pa3pabOTKK OTACIbHBIX CTAHIAPTOB U
MPaKTUYECKUX PEKOMEHIAIIMI, HalTpaBJIEHHBIX HA CHU-
JKEeHHE 9KOHOMMYECKHUX 3aTpaT Ha peabMIMTALIMIO U T10-
BBIIICHNUE (DYHKIIMOHAJIBHOTO COCTOSTHUS TAlIMEHTOB B
OTHAJIEHHOM IOCJIEOIIEPALIMOHHOM IIEPUOLIE.

YyacTue aBTOpOB:

Konuenuus v nu3aiiH ucciengoBanust — B.b.

Coop u obpadborka Mmatepuana — B.b., A K.

Hamucanue tekcta — B.B., A.K.

PenaxtupoBanue — B.b., H.K.

ABTOPbBI 3a9BJSIOT 00 OTCYTCTBUM KOH()JIMKTA HHTE-
pecos

The authors declare no conflict of interest.

3. Kreinest M, Rillig J, Griitzner PA, Kiiffer M, Tinelli M, Matschke S. Anal-
ysis of complications and perioperative data after open or percutaneous dor-
sal instrumentation following traumatic spinal fracture of the thoracic and
lumbar spine: a retrospective cohort study including 491 patients. European
Spine Journal. 2017;26(5):1535-1540.
https://doi.org/10.1007/s00586-016-4911-8

4, Kumar N, Malhotra R, Zaw AS, Maharajan K, Naresh N, Kumar A, Vellayap-
pan B. Evolution in treatment strategy for metastatic spine disease: Presently evolv-
ing modalities. European Journal of Surgical Oncology. 2017;43(9):1784-1801.
https://doi.org/10.1016/j.ejs0.2017.05.006

5. Pak LM, Fogel HA, Chaudhary MA, Kwon NK, Barton LB, Koehlmoos T,
Haider AH, Schoenfeld AJ. Outpatient Spine Clinic Utilization is Associat-

97



Ob630pbI

Reviews

17.

20.

21.

22.

98

ed with Reduced Emergency Department Visits Following Spine Surgery.
Spine. 2018;43(14):E836-E841.
https://doi.org/10.1097/BRS.0000000000002529

Grabel ZJ, Hart RA, Clark AJ, Park SH, Shaffrey CI, Scheer JK, Smith JS, Kel-
ly MP, DePasse JM, Gupta MC, Ames CP, Daniels AH. Adult Spinal Defor-
mity Knowledge in Orthopedic Spine Surgeons: Impact of Fellowship Training,
Experience, and Practice Characteristics. Spine Deformity. 2018;6(1):60-66.
https://doi.org/10.1016/j.jspd.2017.06.003

Weiner BK. Spine update: the biopsychosocial model and spine care. Spine.
2008;33(2):219-223.
https://doi.org/10.1097/BRS.0b013e3181604572

José-Antonio SS, Baabor-Aqueveque M, Silva-Morales F. Philosophy and
concepts of modern spine surgery. Acta Neurochirurgica. Supplement.
2011;108:23-31.

https://doi.org/10.1007/978-3-211-99370-5_5

BuiBasbiieB B.A., Kanunun A.A. Bo3MOXHOCTH TPUMEHEHUSI MUHUMAJTb-
HO WHBA3UBHBIX TOPCATBHBIX IEKOMITPECCUBHO-CTAOMITU3UPYIOIIIX BME-
LIATENILCTB Y TIAIMEHTOB C M30BITOYHON Maccoil Tesla U OXUpeHueM. Bo-
npocut Hetipoxupypeuu um. H.H. Bypoenko. 2018;5:69-80.

Byvaltsev VA, Kalinin AA. The possibilities of using minimally invasive dor-
sal decompressive-stabilizing interventions in patients with overweight and
obesity. Voprosy nejrohirurgii im. N.N. Burdenko. 2018;5:69-80. (In Russ.).
https://doi.org/10.17116/neir020188205169

Bisson EF, Rajakumar DV, Mummaneni PV. Introduction. Minimally in-
vasive spine surgery. Neurosurgical Focus. 2017;43(2):E1.
https://doi.org/10.3171/2017.5.FOCUS17319

Spetzger U, Von Schilling A, Winkler G, Wahrburg J, Kénig A. The past,
present and future of minimally invasive spine surgery: a review and specu-
lative outlook. Minimally Invasive Therapy and Allied Technologies.
2013;22(4):227-241.

https://doi.org/10.3109/13645706.2013.821414

Virk SS, Yu E. The Top 50 Articles on Minimally Invasive Spine Surgery.
Spine. 2017;42(7):513-519.
https://doi.org/10.1097/BRS.0000000000001797

Yoon JW, Wang MY. The evolution of minimally invasive spine surgery. Jour-
nal of Neurosurgery. Spine. 2019;30:149-158.

Boni L, Benevento A, Cantore F, Dionigi G, Rovera F, Dionigi R. Techno-
logical advances in minimally invasive surgery. Expert Review of Medical De-
vices. 2006;3(2):147-153.

https://doi.org/10.1586/17434440. 3.2.147

Alexandre A, Masini M, Menchetti PPM. Advances in Minimally Invasive
Surgery and Therapy for Spine and Nerves. Springer: Wien New York; 2011.

McAfee PC, Phillips FM, Andersson G, Buvenenadran A, Kim CW, Lau-
ryssen C, Isaacs RE, YoussefJA, Brodke DS, Cappuccino A, Akbarnia BA,
Mundis GM, Smith WD, Uribe JS, Garfin S, Allen RT, Rodgers WB, Pi-
menta L, Taylor W. Minimally invasive spine surgery. Spine. 2010;35(26
Suppl):S271-S273.

https://doi.org/10.1097/BRS.0b013e31820250a2

Oskouian RJ, Uribe JS. Introduction: minimally invasive spine surgery: the
greatest advance in medicine? Neurosurgical Focus. 2013;35(2):Introduction.
https://doi.org/10.3171/2013.6. FOCUS 13251

Smith ZA, Fessler RG. Paradigm changes in spine surgery: evolution of min-
imally invasive techniques. Nature Reviews Neurology. 2012;8(8):443-450.
https://doi.org/10.1038 /nrneurol.2012.110

Goldstein CL, Phillips FM, Rampersaud YR. Comparative Effectiveness
and Economic Evaluations of Open Versus Minimally Invasive Posterior or
Transforaminal Lumbar Interbody Fusion: A Systematic Review. Spine.
2016;41(Suppl 8):S74-S89.
https://doi.org/10.1097/BRS.0000000000001462

BriBanblieB B.A., Kanunun A A., lllenenes B.B. CpaBHeHue pe3yibTaToB
1 9KOHOMUYECKO# 3(hheKTUBHOCTH MUHMMATbHO MHBA3UBHOTO M OTKPbI-
TOro TpaHC(hOPAMUHATIBHOTO TIOSICHUYHOTO MEXKTEIOBOTO CITOHINIIONE3a:
MeTaaHaJIM3 MPOCTIEKTUBHBIX KOTOPTHBIX UCCIENOBaHMIA. Becmuuk Poccuil-
ckoil akademuu meduyunckux nayk. 2019;74(2):125-135.

Byvaltsev VA, Kalinin AA, Shepelev VV. Comparison of results and cost-ef-
fectiveness of minimally invasive and open transforaminal lumbar interbody
fusion: a meta-analysis of prospective cohort studies. Vestnik Rossiyskoy ak-
ademii meditsinskikh nauk. 2019;74(2):125-135. (In Russ.).
https://doi.org/10.15690/vramn1093

Sulaiman WA, Singh M. Minimally invasive versus open transforaminal lum-
bar interbody fusion for degenerative spondylolisthesis grades 1-2: patient-
reported clinical outcomes and cost-utility analysis. Ochsner Journal.
2014;14:32-37.

Sharif S, Afsar A. Learning Curve and Minimally Invasive Spine Surgery.
World Neurosurgery. 2018;119:472-478.
https://doi.org/10.1016/j.wneu.2018.06.094

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Smith BW, Joseph JR, Kirsch M, Strasser MO, Smith J, Park P. Minimally
invasive guidewireless, navigated pedicle screw placement: a technical report
and case series. Neurosurgical Focus. 2017;43(2):E9.
https://doi.org/10.3171/2017.5.FOCUS 17200

Fourney DR, Dettori JR, Norvell DC, Dekutoski MB. Does minimal ac-
cess tubular assisted spine surgery increase or decrease complications in spi-
nal decompression or fusion? Spine. 2010;35(Suppl 9):S57-S65.
https://doi.org/10.1097/BRS.0b013e3181d82bb8

LinY, Chen W, Chen A, Li F. Comparison between Minimally Invasive and
Open Transforaminal Lumbar Interbody Fusion: A Metaanalysis of Clinical
Results and Safety Outcomes. Journal of Neurological Surgery, Part A: Cen-
tral European Neurosurgery. 2016;77(1):2-10.
https://doi.org/10.1055/s-0035-1554809

Bogduk N. Functional anatomy of the spine. Handbook of Clinical Neurolo-
gy.2016;136:675-688.
https://doi.org/10.1016/B978-0-444-53486-6.00032-6

Sake1 Z, Onen MR, Fidan E, Yasgar Y, Ulug H, Naderi S. Radiologic Anat-
omy of the Lumbar Interlaminar Window and Surgical Considerations for
Lumbar Interlaminar Endoscopic and Microsurgical Disc Surgery. World
Neurosurgery. 2018;115:¢22-¢26.
https://doi.org/10.1016/j.wneu.2018.03.049

Overley SC, Cho SK, Mehta Al, Arnold PM. Navigation and Robotics in
Spinal Surgery: Where Are We Now? Neurosurgery. 2017;80(3S):S86-S99.
https://doi.org/10.1093/neuros/nyw077

Cramer J, Quigley E, Hutchins T, Shah L. Educational Material for 3D Vi-
sualization of Spine Procedures: Methods for Creation and Dissemination.
Journal of Digital Imaging. 2017;30(3):296-300.
https://doi.org/10.1007/s10278-017-9950-0

Belykh E, Kalinin AA, Patel AA, Miller EJ, Bohl MA, Stepanov IA, Bar-
donova LA, Kerimbaev T, Asantsev AO, Giers MB, Preul MC, Byvaltsev VA.
Apparent diffusion coefficient maps in the assessment of surgical patients
with lumbar spine degeneration. PLoS One. 2017;12(8):e0183697.
https://doi.org/10.1371 /journal.pone.0183697 2017

Rieger B. SENDS criteria from the diversification of MAST procedures. Im-
plementation of preoperative simulation. Radiologe. 2015;55(10):878-885.
https://doi.org/10.1007/s00117-015-0020-7

Keric N, Doenitz C, Haj A, Rachwal-Czyzewicz I, Renovanz M, Wesp DMA,
Boor S, Conrad J, Brawanski A, Giese A, Kantelhardt SR. Evaluation of ro-
bot-guided minimally invasive implantation of 2067 pedicle screws. Neuro-
surgical Focus. 2017;42(5):E11.
https://doi.org/10.3171/2017.2.FOCUS 16552

Yoon JW, Chen RE, Han PK, Si P, Freeman WD, Pirris SM. Technical fea-
sibility and safety of an intraoperative head-up display device during spine
instrumentation. International Journal of Medical Robotics. 2017;13(3).
https://doi.org/10.1002/rcs.1770

Gautschi OP, Stienen MN, Corniola MV, Schaller K. Minimal invasive surgery:
historical review, current status and perspective. Praxis. 2014;103(22):1323-1329.
https://doi.org/10.1024/1661-8157/a001832

Bryant J, Mohan R, Koottappillil B, Wong K, Yi PH. Minimally Invasive
Spine Surgery: Analyzing Internet-based Education Material. Clinical Spine
Surgery. 2018;31(3):E166-E170.
https://doi.org/10.1097/BSD.0000000000000602

Twitchell S, Karsy M, Reese J, Guan J, Couldwell WT, Dailey A, Bisson EF.
Assessment of cost drivers and cost variation for lumbar interbody fusion
procedures using the Value Driven Outcomes database. Neurosurgical Focus.
2018;44(5):E10.

https://doi.org/10.3171/2018.1.FOCUS 17724

Smith DG. Viewpoint: envisioning the successful integration of EBM and
humanism in the clinical encounter: fantasy or fallacy? Academic Medicine.
2008;83(3):268-273.

https://doi.org/10.1097/ACM.0b013e3181637de4

Saarni SI, Gylling HA. Evidence based medicine guidelines: a solution to ration-
ing or politics disguised as science? Journal of Medical Ethics. 2004;30(2):171-175.
https://doi.org/10.1136/jme.2003.003145

Snyder LA, O’Toole J, Eichholz KM, Perez-Cruet MJ, Fessler R. The tech-
nological development of minimally invasive spine surgery. BioMed Research
International. 2014;2014:293582.

https://doi.org/10.1155/2014/293582

Andersson GB, Bridwell KH, Danielsson A, Dolan LA, Everett CR, Fish-
er CG, Mercado E, Mulpuri K, Richards BS, Rubery PT, Sponseller PD,
Weinstein JN. Evidence-based medicine summary statement. Spine.
2007;32(19 Suppl):S64-S65.
https://doi.org/10.1097/BRS.0b013e318134eb03

Fisher CG, Vaccaro AR. Evidence-based medicine in spine surgery: a cross-
sectional outcome analysis. Spine. 2015;40(5):E307-S308.
https://doi.org/10.1097/BRS.0000000000000732

BOMPOCHI HEMPOXVPYPIVW 5, 2019



Ob630pbl

Reviews

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

S3.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Fehlings MG, Ahuja CS, Mroz T, Hsu W, Harrop J. Future Advances in
Spine Surgery: The AOSpine North America Perspective. Neurosurgery.
2017;80(3S):S1-S8.

https://doi.org/10.1093/neuros/nyw112

Ascher PW, Heppner F. CO2-Laser in neurosurgery. Neurosurgical Review.
1984;7(2-3):123-133.

Erbas YC, Pusat S, Erdogan E. Percutaneous Laser Disc Decompression:
Retrospective Analysis of 197 Cases and Review of the Literature. Turkish
Neurosurgery. 2015;25(5):766-770.
https://doi.org/10.5137/1019-5149.JTN.14692-15.2

Lee CH, Chung CK, Kim CH. The efficacy of conventional radiofrequen-
cy denervation in patients with chronic low back pain originating from the
facet joints: a metaanalysis of randomized controlled trials. Spine Journal.
2017;17(11):1770-1780.

https://doi.org/10.1016/j.spinee.2017.05.006

Scoville WB, Whitcomb BB. Lateral rupture of cervical intervertebral disks.
Postgraduate Medicine. 1966;39(2):174-180.
https://doi.org/10.1080/00325481.1966.11696921

Adamson TE. Microendoscopic posterior cervical laminoforaminotomy for
unilateral radiculopathy: results of a new technique in 100 cases. Journal of
Neurosurgery. 2001;95(Suppl 1):51-57.
https://doi.org/10.3171/spi.2001.95.1.0051

Williams RW. Microlumbar discectomy: a conservative surgical approach to
the virgin herniated lumbar disc. Spine. 1987;3(2):175-182.

Palmer S, Turner R, Palmer R. Bilateral decompression of lumbar spinal ste-
nosis involving a unilateral approach with microscope and tubular retractor
system. Journal of Neurosurgery. 2002;97(Suppl 2):213-217.
https://doi.org/10.3171/spi.2002.97.2.0213

Thomé C, Zevgaridis D, Leheta O, Bazner H, Pockler-Schoniger C,
Wohrle J, Schmiedek P. Outcome after less-invasive decompression of lum-
bar spinal stenosis: a randomized comparison of unilateral laminotomy, bi-
lateral laminotomy, and laminectomy. Journal of Neurosurgery. Spine.
2005;3(2):129-141.

https://doi.org/10.3171/spi.2005.3.2.0129

Faubert C, Caspar W. Lumbar percutaneous discectomy. Initial experience
in 28 cases. Neuroradiology. 1991;33(5):407-410.
https://doi.org/10.1007/bf00598613

Koebbe CJ, Maroon JC, Abla A, El-Kadi H, Bost J. Lumbar microdiscec-
tomy: a historical perspective and current technical considerations. Neuro-
surgical Focus. 2002;13(2):E3.

Fang HSY, Ong GB. Direct anterior approach to the upper cervical spine.
The Journal of Bone and Joint Surgery. American Volume. 1962;44:1588-1604.

Frempong-Boadu AK, Faunce WA, Fessler RG. Endoscopically assisted
transoral-transpharyngeal approach to the craniovertebral junction. Neuro-
surgery. 2002;51(Suppl 5):S60-S66.

Jacobeus HC. Possibility of the use of the cystoscope for investigation of se-
rous cavities. Miinchener Medizinische Wochenschrift. 1910;57:2090-2092.

Lall RR, Smith ZA, Wong AP, Miller D, Fessler RG. Minimally invasive
thoracic corpectomy: surgical strategies for malignancy, trauma, and com-
plex spinal pathologies. Minimally Invasive Neurosurgery. 2012;2012:213791.
https://doi.org/10.1155/2012/213791

Lehman RA, Vaccaro AR, Bertagnoli R, Kuklo TR. Standard and minimal-
ly invasive approaches to the spine. Orthopedic Clinics of North America.
2005;36(3):281-292.

https://doi.org/10.1016/j.0¢1.2005.02.012

Mack MJ, Regan JJ, Bobechko WP, Acuff TE. Application of thoracoscopy
for diseases of the spine. Annals of Thoracic Surgery. 1993;56(3):736-738.
https://doi.org/10.1016/0003-4975(93)90966-1

Jho HD. Endoscopic microscopic transpedicular thoracic discectomy. Tech-
nical note. Journal of Neurosurgery. 1997;87(1):125-129.
https://doi.org/10.3171/jns.1997.87.1.0125

Benzel EC, Perry TG. Minimally invasive thoracic microendoscopic diske-
ctomy: a tool for all surgeons? World Neurosurgery. 2013;80(3-4):319-321.
https://doi.org/10.1016/j.wneu.2013.01.059

Wong AP, Lall RR, Dahdaleh NS, Lawton CD, Smith ZA, Wong RH, Har-
vey MJ, Lam S, Koski TR, Fessler RG. Comparison of open and minimal-
ly invasive surgery for intradural-extramedullary spine tumors. Neurosurgi-
cal Focus. 2015;39(2):E11.

https://doi.org/10.3171/2015.5.FOCUS 15129

Hijikata S, Yamagishi M, Nakayama T, Oomori K. Percutaneous discecto-
my: a new treatment method for lumbar disc herniation. Journal of the To-
kyo Den-ryoku Hospital. 1975;5:39-44.

Forst R, Hausmann B. Nucleoscopy — a new examination technique. Ar-
chives of Orthopaedic and Trauma Surgery. 1983;101(3):219-221.

BURDENKO'S JOURNAL OF NEUROSURGERY 5, 2019

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

Kambin P, Zhou L. History and current status of percutaneous arthroscop-
ic disc surgery. Spine. 1996;21(Suppl 24):57S-618S.
https://doi.org/10.1097/00007632-199612151-00006

Mayer HM, Brock M. Percutaneous endoscopic discectomy: surgical tech-
nique and preliminary results compared to microsurgical discectomy. Jour-
nal of Neurosurgery. 1993;78(2):216-225.

https://doi.org/10.3171 /jns.1993.78.2.0216

Mathews HH. Transforaminal endoscopic microdiscectomy. Neurosurgery
Clinics of North America.1996;7(1):59-63.

Ditsworth DA. Endoscopic transforaminal lumbar discectomy and recon-
figuration: a postero-lateral approach into the spinal canal. Surgical
Neurology. 1998;49(6):588-597.
https://doi.org/10.1016/s0090-3019(98)00004-4

Foley KT, Smith MM, Rampersaud YR. Microendoscopic approach to far-
lateral lumbar disc herniation. Neurosurgical Focus. 1999;7(5):e5.
https://doi.org/10.3171 /foc.1999.7.6.6

Ahn Y, Lee SH, Lee JH, Kim JU, Liu WC. Transforaminal percutaneous
endoscopic lumbar discectomy for upper lumbar disc herniation: clinical out-
come, prognostic factors, and technical considerations. Acta Neurochirurgi-
ca. 2009;151(3):199-206.

https://doi.org/10.1007/s00701-009-0204-x

Ruetten S, Komp M, Merk H, Godolias G. A new fullendoscopic technique
for cervical posterior foraminotomy in the treatment of lateral disc hernia-
tions using 6.9-mm endoscopes: prospective 2-year results of 87 patients.
Minimally Invasive Neurosurgery. 2007;50(4):219-226.
https://doi.org/10.1055/s-2007-985860

Ruetten S, Komp M, Merk H, Godolias G. Full-endoscopic interlaminar and
transforaminal lumbar discectomy versus conventional microsurgical tech-
nique: a prospective, randomized, controlled study. Spine. 2008;33(9):931-939.
https://doi.org/10.1097/BRS.0b013e31816c8af7

Yeung AT, Tsou PM. Posterolateral endoscopic excision for lumbar disc her-
niation: surgical technique, outcome and complications in 307 consecutive
cases. Spine. 2002;27(7):722-731.
https://doi.org/10.1097,/00007632-200204010-00009

Wiltse LL, Spencer CW. New uses and refinements of the paraspinal ap-
proach to the lumbar spine. Spine. 1988;13(6):696-706.

Guiroy A, Sicoli A, Masanés NG, Ciancio AM, Gagliardi M, Falavigna A.
How to perform the Wiltse posterolateral spinal approach: Technical note.
Surgical Neurology International. 2018;9:38.
https://doi.org/10.4103/sni.sni_344_17

Kambin P, Brager MD. Percutaneous posterolateral discectomy. Anatomy
and mechanism. Clinical Orthopaedics and Related Research. 1987;223:145-
154.

Gerges FJ, Lipsitz SR, Nedeljkovic SS. A systematic review on the effective-
ness of the Nucleoplasty procedure for discogenic pain. Pain Physician.
2010;13(2):117-132.

Rooij JD, Gadjradj PS, Soria van Hoeve JS, Huygen FJ, Aukes HA, Har-
hangi BS. Percutaneous Nucleoplasty for the Treatment of a Contained Cer-
vical Disk Herniation. Clinical Spine Surgery. 2017;30(9):389-391.
https://doi.org/10.1097/BSD.0000000000000583

Haji FA, Cenic A, Crevier L, Murty N, Reddy K. Minimally invasive ap-
proach for the resection of spinal neoplasm. Spine. 2011;36(15):E1018-E1026.
https://doi.org/10.1097/BRS.0b013¢31820019f9

Verdd-Loépez F, Vanaclocha-Vanaclocha V, Mayorga-Villa JD. Minimally
invasive spine surgery in spinal infections. Journal of Neurosurgical Sciences.
2017;61(3):303-315.

https://doi.org/10.23736/S0390-5616.16.03911-4

Fessler RG, O’Toole JE, Eichholz KM, Perez-Cruet MJ. The development
of minimally invasive spine surgery. Neurosurgery Clinics of North America.
2006;17(4):401-409.

https://doi.org/10.1016/j.nec.2006.06.007

Galibert P, Deramond H. Percutaneous acrylic vertebroplasty as a treatment
of vertebral angioma as well as painful and debilitating diseases. Chirurgie.
1990;116(3):326-334.

Garfin SR, Yuan HA, Reiley MA. New technologies in spine: kyphoplasty
and vertebroplasty for the treatment of painful osteoporotic compression
fractures. Spine. 2001;26(14):1511-1515.
https://doi.org/10.1097,/00007632-200107150-00002

Konosanos H.A., Hazapenko A.T'., Actorun [1.C., 3enenkos I1.B., OHo-
npueHko P.A., Koponmumun B.A., Yepkues U.Y., MapteiHoBa M.A., 3a-
kupoB B.A., Tumonun C.1O., KoceippkoBa A.B., [Tumenosa JI.®., Toro-
csiH AJL., BarbipoB A.A. CoBpeMeHHbIE METOIbI JIEYEHUs IereHepaTUBHbIX
3a00s1eBaHU I MEXTTO3BOHKOBOTO AKcKa. O030p mutepartypbl. Bonpocs Heil-
poxupypeuu um. H.H. Bypodenko. 2016;80(4):102-108.

99



Ob630pbI

Reviews

84.

85.

86.
87.

88.

89.

90.

91

92.

93.

94.

100

Konovalov NA, Nazarenko AG, Asyutin DS, Zelenkov PV, Onoprienko RA,
Korolishin VA, Cherkiev IU, Martynova MA, Zakirov BA, Timonin SYu,
Kosyrkova AV, Pimenova LF, Pogosyan AL, Batyrov AA. Modern methods
of treatment of degenerative diseases of the intervertebral disk. Literature re-
view. Voprosy neirokhirurgii im. N.N. Burdenko. 2016;80(4):102-108. (In
Russ.).

https://doi.org/10.17116/neiro2016804102-108

Filippiadis DK, Marcia S, Masala S, Deschamps F, Kelekis A. Percutane-
ous Vertebroplasty and Kyphoplasty: Current Status, New Developments
and Old Controversies. CardioVascular and Interventional Radiology.
2017;40(12):1815-1823.

https://doi.org/10.1007/s00270-017-1779-x

Semaan H, Obri T, Bazerbashi M, Paull D, Liu X, Sarrouj M, Elgafy H.
Clinical outcome and subsequent sequelae of cement extravasation after per-
cutaneous kyphoplasty and vertebroplasty: a comparative review. Acta Ra-
diologica. 2018;59(7):861-868.

https://doi.org/10.1177/0284185117732599

Magerl FP. Stabilization of the lower thoracic and lumbar spine with external
skeletal fixation. Clinical Orthopaedics and Related Research. 1984;189:125-141.

Foley KT, Gupta SK, Justis JR, Sherman MC. Percutaneous pedicle screw
fixation of the lumbar spine. Neurosurgical Focus. 2001;10(4):E10.

Bosnkos U.B., Kapa6aes U.111., [TtamHukos I.A., KoHosanos H.A., Xie-
608 B.B. lnarHoctrka U MHTEPBEHLIMOHHOE JIeYeHHEe OOJIEBBIX CUHAPO-
MOB TIOCJIe OTIEPATMBHBIX BMEIIATEILCTB 110 MOBOLY JAereHepaTUBHO-ANC-
TpoduuecKnx 3a60JIeBaHUI MOSICHUYHOTO OT/eJIa TO3BOHOYHUKA. Bonpo-
col neipoxupypeuu um. H.H. Bypoenko. 2018;82(5):55-61.

Volkov 1V, Karabaev ISh, Ptashnikov DA, Konovalov NA, Khlebov VV. Di-
agnosis and interventional treatment of pain syndromes after surgical inter-
ventions for degenerative-dystrophic diseases of the lumbar spine. Voprosy
neirokhirurgii im. N.N. Burdenko. 2018;82(5):55-61. (In Russ.).

Senoglu M, Karadag A, Kinali B, Bozkurt B, Middlebrooks EH, Grande AW.
Cortical Bone Trajectory Screw for Lumbar Fixation: A Quantitative Anatom-
ic and Morphometric Evaluation. World Neurosurgery. 2017;103:694-701.
https://doi.org/10.1016/j.wneu.2017.03.137

Wang MY, Ludwig SC, Anderson DG, Mummaneni PV. Percutaneous ili-
ac screw placement: description of a new minimally invasive technique. Neu-
rosurgical Focus. 2008;25(2):E17.
https://doi.org/10.3171/FOC/2008/25/8 /E17

Khoo LT, Palmer S, Laich DT, Fessler RG. Minimally invasive percutaneous
posterior lumbar interbody fusion. Neurosurgery. 2002;51(Suppl 5):S166-S181.

Holly LT, Schwender JD, Rouben DP, Foley KT. Minimally invasive trans-
foraminal lumbar interbody fusion: indications, technique, and complica-
tions. Neurosurgical Focus. 2006;20(3):E6.

Khan NR, Clark AJ, Lee SL, Venable GT, Rossi NB, Foley KT. Surgical
Outcomes for Minimally Invasive vs Open Transforaminal Lumbar Inter-
body Fusion: An Updated Systematic Review and Metaanalysis. Neurosur-
gery. 2015;77(6):847-874.
https://doi.org/10.1227/NEU.0000000000000913

Xie L, Wu WJ, Liang Y. Comparison between Minimally Invasive Transfo-
raminal Lumbar Interbody Fusion and Conventional Open Transforaminal
Lumbar Interbody Fusion: An Updated Metaanalysis. Chinese Medical Jour-
nal. 2016;129:1969-1986.

https://doi.org/10.4103/0366-6999.187847

9s.

96.

97.

98.
99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Wang MY, Chang PY, Grossman J. Development of an Enhanced Recovery
After Surgery (ERAS) approach for lumbar spinal fusion. Journal of Neuro-
surgery. Spine. 2017;26:411-418.
https://doi.org/10.3171/2016.9.SPINE16375

Obenchain TG. Laparoscopic lumbar discectomy: case report. Journal of
Laparoendoscopic Surgery. 1991;1(3):145-149.

Albee FH. Transplantation of a portion of the tibia into the spine for Pott’s
disease: a preliminary report 1911. Clinical Orthopaedics and Related Research.
2007;460:14-16.

https://doi.org/10.1097/BLO.0b013e3180686a0f

Iwahara T. A new method of vertebral body fusion. Surgery. 1944;271:8.

Mayer HM. A new microsurgical technique for minimally invasive anterior
lumbar interbody fusion. Spine. 1997;22(6):691-699.
https://doi.org/10.1097,/00007632-199703150-00023

McAfee PC, Regan JJ, Geis WP, Fedder IL. Minimally invasive anterior ret-
roperitoneal approach to the lumbar spine. Emphasis on the lateral BAK.
Spine. 1998;23(13):1476-1484.
https://doi.org/10.1097,/00007632-199807010-00009

Pimenta L, Schaffa TL. Lateral endoscopic transpsoas retroperitoneal approach
Sfor lumbar spine surgery. Paper presented at the VIII Brazilian Spine Society
Meeting. Belo Horizonte, Minas Gerais, Brazil 2001; 2001.

Ozgur BM, Aryan HE, Pimenta L, Taylor WR. Extreme Lateral Interbody
Fusion (XLIF): a novel surgical technique for anterior lumbar interbody fu-
sion. The Spine Journal. 2006;6(4):435-443.
https://doi.org/10.1016/j.spinee.2005.08.012

Kotwal S, Kawaguchi S, Lebl D, Hughes A, Huang R, Sama A, Cammisa F,
Girardi F. Minimally Invasive Lateral Lumbar Interbody Fusion: Clinical
and Radiographic Outcome at a Minimum 2-year Follow-up. Journal of Spi-
nal Disorders and Techniques. 2015;28(4):119-125.
https://doi.org/10.1097/BSD.0b013e3182706ce7

Salzmann SN, Shue J, Hughes AP. Lateral Lumbar Interbody Fusion-Out-
comes and Complications. Current Reviews in Musculoskeletal Medicine.
2017;10(4):539-546.

https://doi.org/10.1007/s12178-017-9444-1

Silvestre C, Mac-Thiong JM, Hilmi R, Roussouly P. Complications and
Morbidities of Mini-open Anterior Retroperitoneal Lumbar Interbody Fu-
sion: Oblique Lumbar Interbody Fusion in 179 Patients. Asian Spine Jour-
nal. 2012;6(2):89-97.

https://doi.org/10.4184/asj.2012.6.2.89

LiJX, Phan K, Mobbs R. Oblique Lumbar Interbody Fusion: Technical As-
pects, Operative Outcomes, and Complications. World Neurosurgery.
2017;98:113-123.

https://doi.org/10.1016/j.wneu.2016.10.074

Marotta N, Cosar M, Pimenta L, Khoo LT. A novel minimally invasive pre-
sacral approach and instrumentation technique for anterior L5-S1 interver-
tebral discectomy and fusion: Technical description and case presentations.
Neurosurgical Focus. 2006;20:E9.

Aryan HE, Newman CB, Gold JJ, Acosta FL, Coover C, Ames CP. Percu-
taneous axial lumbar interbody fusion (AxiaLIF) of the L5-S1 segment: Ini-
tial clinical and radiographic experience. Minimally Invasive Neurosurgery.
2008;51:225-230.

https://doi.org/10.1055/s-2008-1080915

Hocrynuna 22.04.19
Received 22.04.19

BOMPOCHI HEMPOXVPYPIVW 5, 2019



