AHHOTAIUA
TyccepTaliMoHHON padoThl [rocenbaeBa Hypxkxana Hypnanyinbel Ha Temy:
«XUpypruyeckoe JeueHrue O0JbHBIX C MOBPEXKICHUSIMHI MO3BOHOYHHUKA C
IPUMEHEHUEM UHTPAOIIEPAIMOHHONW KOMITBIOTEPHOU ToMOorpaduu u
HABUTALIMOHHOW CTaHIIMW», IPEACTABICHHON HA COMCKAHUE CTEIIEHH JOKTOpa
dbunocodpuu (PhD) o cnenmansroctr 6D110100 — «MenuimHay.

AKTYyaJbHOCTD. [10 JaHHBIM TUTEpATYphI TpaBMA MO3BOHOYHUKA U CHUHHOTO
MMEETCS BaXXHOE MEJUIIMHCKOE W COIMaJbHOE 3HauYeHue. B  mporeHTHOM
COOTHOIICHUH TpaBMa Mo3BOHOYHHKA cocTaBisieT 0,8 - 20-26,2% oT Bcex TpaBM
Koctel ckenera yenoseka (Mopo3os U.H., MusiBeix C.I'., 2011r). IIpu nopakenun
CIIMHAJIbHBIX HEBPOJIOTUYECKUX CTPYKTYp MAIMEHT CTAHOBUTCS WHBAIUIIOM, M
HYXJA€TCS B IIOCTOSHHOM TIIOCTOPOHHEW IIOMOILIHA, HE MOXET IOJHOUEHHO
BBHITIOJIHATh COLMANIbHYI0 pabouyto ¢yHkuuio. [Ipu sToM Ha JieueHue TaHHOMN
MaTOJOTUH 3a4acTyl0 TPATATCA OIPOMHBIE JAEHEKHBIE CPEICTBA, YTO IMPEBBIIIACT
3aTpaThl B cpaBHeHHMU ¢ Apyrumu marosorusmu (Amin S., Achenbach S.J. et al.,
2014r). B cBsizu Cc OBICTPBIM Pa3BUTHUEM TEXHOJOTHH YOBICTpUIIACH W Halla
Ka)XJIOJJHEBHAsl JBUTATEIbHAsl JKU3Hb, B YACTHOCTH CPEICTBA IMEPEIBHKECHUS,
CTPOUTENIBCTBA BBICOTHBIX 3[JaHUM M Jp., YTO TAKXKE I[OKA3bIBAET IOYEMY
CIIUHAIBHOM TpaBMe OoJiee MOABEPIKEHBI MOJIO/IbIE U TTOJIHBIE SHEPTUU U 3/I0POBbSI
monu (Tonkaue B.C., baxanos C.II., YiesaoB B.1O. u ap., 2018r).

Takum oOpa3om, TpaBMa MO3BOHOYHUKA C KaXKIBIM T'OJIOM UMEET TEHEHIIUIO
K POCTY, UTO JI€JIA€T aKTyaJIbHBIM TaHHYIO TpoOJieMy, 1 B OCOOCHHOCTH MPOIIECC €€
JICUCHHUS.

B nacrosiiiee BpemMst 0OUIepU3HAHHBIM METOJIOM CTaOMIIM3aluu U (pUKcau
MO3BOHOYHOT'O CTOJI0A MPU KOMIIPECCHOHHBIX TEeperoMax MO3BOHKOB CUUTAETCS
TpaHcneAuKyysgpHas ¢ukcanus. [Ipu naHHOW omepany BakKHOE W, €CIU HE
pelmaroiiee 3Ha4eHUE, HWMEET HMHTPAOINEpAlMOHHAS BU3yalu3alus ITO3BOHKOB
(MapteiHoBa M.A., 2016). BOJBIIMHCTBO OMNEPAIIMOHHBIX B HACTOSIICE BpPEMS
OCHAIIIEHbI TOM00HBIM 00OpynoBaHueM. K HHM OTHOCSTCS: 3JIEKTPOHHO-
ONTUYECKUN npeoOpa3oBaTerb, BHYTPHUONEPALMOHHBIN KOMITbIOTEPHBIN
TOMOTpaUIECKUI anmapaT, COBMCIICHHBIA ¢ HABUTAITMOHHON CTaHIIUCH.

B KkaxnogHEBHOM IPAKTHKE B KIMHUKAX HAIIEW CTPaHbl NPUMEHSETCS
PEHTIEHOBCKUH alapar - 3JICKTPOHHO-oNTUYecKui rpeodpazonarens (DOIN). [pu
WCIIOJB30BaHUN TIOCIEAHEr0 MOKHO BBITIOJIHUTH JIUIIL JABYXMEPHBIE PEHTIEH-
CHUMKH — B IpAMON U OOKOBOM mpoekiusax. [Ipu TpaBMaTHueCKOM MOBPEXKACHUU
MMO3BOHOYHMKA B HBIHEITHEE BPEMSI BBIMIOJHSACTCS OmNepalus — TpaHCIeUKYJIsIpHast
buxcanus. [Ipy 3TOM MpU UCHOJIB30BAHUM BBIMICYIIOMSHYTOIO PEHTIEHOBCKOIO
ammapara HEBO3MOXKHO TMOJYYUTh CHUMKH B TOPHU3OHTAJIBHOM MPOEKIMU, Ha
KOTOPBIX XOpOIIO BU3YAIM3UPYETCS MAJbIO3UIMUA. A TakXKe BBIIOJHIETCS
3a4acTyl0 MHOTO KOHTPOJIbHBIX, «IPOBEPOYHBIX» PEHTIC€H-CHUMKOB C IEJIbIO
YAOCTOBEPUTHCSA YTO BUHT HAXOAMUTCS B MEAMKYJIE MO3BOHKA W HET MOBPEKICHUM
HeBpanbHBIX CTPYKTYp (KonoBanoB H.A. u np., 2014r).

VYuuTeIBast pa3BUTUE TEXHOJIOTUNA B MEIUIIMHE, CETOAHS Mbl MOKEM BBITIOTHSTh
KOMITBIOTEPHYIO TOMOTpadui0 BO BpeMs ONEpaluii Ha TMO3BOHOYHHKE, YTO



3HAYUTETHHO TOBBINIAET TOYHOCTh YCTAHOBKYA BUHTOB M CHUKAET BEPOATHOCTh UX
manbnosunui (Mukhametzhanov Kh. et al., 2019).

B cBo10 ouepesib KOMIBIOTEPHYIO TOMOTpaHI0 MOXKHO JAOMOIHATH CUCTEMOMN
HABUTAIlMW, YTO MPHU3BAHO enle 0ojiee CHU3UTh MHTpaoIlepaluoOHHbIe OMIMOKU U
BEPOSITHOCTh MAJILIIO3UIIMA BUHTOB.

HuTpaonepalinoOHHbIM KOMIBIOTEPHBIN ToMorpad «O-army ¢ HaBUTAIMOHHOU
crannuerr  StealthStation  dupmbl-pousBoguTenss  «Medtronic»  aKTHBHO
npuMeHsieTcss npu onepauusx Ha no3BoHouHuke B HHI[TO wm. akax. H./.
barnenona r. Hyp-Cynras.

XOTsl TpPUMEHEHHE HWHTPAONEPALMOHHOTO KOMIIBIOTEpHOTO Tomorpada u
HABUTAIIMOHHOW CTaHIMM WHTETPUPOBAHO B YCTAHOBKY TPAHCIIEAUKYJISIPHBIX
BUHTOB MPU TPYTHOM 1 TMOSICHUYHOM CITOHIMJIOIE3aX B Pa3HBIX KIIMHUKAX MUPA, BCE
&Ke ee 0e30MacHOCTh M MPAKTUYHOCTh OCTAIOTCs COpHBIMU. [Ipn n3yyeHnn Hamu
JUTEPATYPHBIX UCTOUHUKOB JaHHBIC U MHEHHS Pa3HBIX aBTOPOB MPOTUBOPEUUBHI U
CIIOPHBI, YTO U SIBUJIOCH IPUYMHON JAHHOTO MCCIICIOBAHUS.

Leabio ucciie0BaHUA SBISCTCS YIyUlIEHUE PE3YIHTATOB XUPYPTUUECKOTO
JedeHusi OOJBHBIX C TPaBMAaTHYECKUMHU TMOBPEKICHUSIMH TO3BOHOYHUKA C
HCITIOJIb30BAaHUEM WHTPAOTIEPAIMOHHOTO KOMITBIOTEPHOTO Tomorpada
COBMEIICHHOTO C HABUTAIIMOHHOM CTaHIIUEH.

3agaum uccjie0BaHUA:

1. [IpoBectn  aHanmM3  pe3ynbTaThl  XUPYPTMUYECKOTO  JICUYCHUS
TPaBMAaTUYECKOTO MOBPESXKACHUSI ~ TIO3BOHOYHHKA  C UCTIOJIb30BaHUEM
MHTPAOTIEPAIIMOHHOTO 3JIEKTPOHHO-ONITUYECKOTO Mpeodpa3oBarTersi.

2. M3yuuTh pe3yiabTaThl XUPYPTUYECKOTO JICUCHUS TPABMATHYECKOTO
MOBPEXACHUA  TO3BOHOYHMKA C  MPUMEHEHHEM  HHTPAOMEPAI[MOHHOTO
KOMIBIOTEpHOTO ToMorpada «O-army.

3. Onenuts 3PGEKTUBHOCT HHTPAONEPANIUOHHOTO  KOMIUJIEKCHOTO
UCIIOJIb30BAaHUSI ~ KOMIBIOTEpHOTO ToMorpada «O-arm» ©  COBMEIICHHOU
HABUTAIIMOHHOW CTaHIMEW TpU XUPYPTUYECKOM JICUEHHUH TPaBMATHUYECKOTO
MOBPEXKICHUS TO3BOHOYHUKA.

4, CpaBHUTH pe3yJbTaThl XUPYPTrUUYECKOTO JICUCHUS TPABMATHUYECKOTO
MOBPEXKJICHUS TO3BOHOYHHMKA C  HMCIOJIb30BAHUEM  PA3IMYHBIX  METOJIOB
WHTpPAOIIEPAIMOHHON BU3yaJIU3aIiH.

S. N3yunTh KIMHUKO-3KOHOMUYECKYIO 3(P(PEKTUBHOCTh MCHOJb30BaHUS
WHTPAOTIEPAIMOHHOTO KOMIIBIOTEPHOTO TOMOTrpada COBMEIIICHHON HABUTAIIMOHHON
CTaHIIMEH.

MeToapbl MCCIeI0BAHUSA:

1. NudopmanmoHHO-aHATUTHYECKUI; KOJTMYECTBEHHBIN U Ka4e€CTBEHHBIN
METOJbI CTATUCTUYECKOTO aHAIU3A.

2. PeTpo- 1 npocnekTUBHBIN aHAIU3 KIIMHUYECKOTO MaTepUaa.

3. NucTtpymeHTanbHble  MeToAbl  obcnenoBanusi  (Pentrenorpadus
pa3IUYHBIX OTAEJIOB IO3BOHOYHHKA B 2-X poekuusix, KT oTaenoB mo3BOHOUHKKA).

4. Hcnonp30BaHue MHTPAOINEPAlIMOHHOTO KOMITBIOTEPHOT0 ToMorpada c

COBMEUIEHHOW HABUTAIMOHHOW CTAaHLIMEHN IIPU OINEPALUAX HA MIO3BOHOYHHKE.
O0beKT U npeaMeT UCCJIeI0BAHMS:



- UICTOpHUH O0JIE3HU MALMEHTOB C TPAaBMaMU IPYAHOTO U TIOSICHUYHOTO OT/IEJIOB
MO3BOHOYHMKA, MPOTOKOJIBI ONepanuid O0IbHBIX, ONEPUPOBAHHBIX C MEPEIOMAMHU
IPYAHOTO U MOSICHUYHOTO OT/IEJIOB TO3BOHOYHUKA, peHTreH-, KT-cHUMKH 60IbHBIX
C ATOJIOTUEN MTO3BOHOYHHKA JI0, BO BPEMS U TTOCJIE ONEPALUH.

- OOJBHBIE C TpaBMATHYECKUMU TMEpeIoOMaMU TPYAHOTO U MOSICHUYHOTO
OTZIEJIOB TIO3BOHOYHUKA, ONEPUPOBAHHBIE PA3JIMYHBIMH METOAAMHU, U3 KOTOPBIX:
373 OONBHBIX OMNEPUPOBAHHBIX C HCIOJB30OBAHUEM HHTPAONEPALMOHHOTO
AIEKTPOHHO-ONTUYECKOTr0 Mpeodpa3oBaresnisa, 373 OOJIbHBIX C TPaBMAaTHUYECKUM
NOBPEXJICHUEM NO3BOHOYHHKA, ONEPUPOBAHHBIX C HUCIIOJIb30BAaHUEM TOJBKO (0€3
HABUTAIIMM) MHTPAOTIEPAIIMIOHHOTO KOMIbIOTEpHOTO ToMmorpada «O-arm, u 131
NAlMEHT C TPAaBMATUYECKUM IOBPEXKICHUEM ITO3BOHOYHHMKA, ONEPUPOBAHHBINA C
UCIIOJIb30BAaHUEM HHTPAOTEPAIMOHHOTO KOMIBIOTEpHOro Tomorpada «O-arm» u
COBMEIIICHHON HAaBUTAIIMOHHOM CTAHIIHCH.

HayuyHnast HOoBM3HA:

1. Pa3pabotana coOCTBEHHas METOAMKA OINEpaldd TpU TpaBMax U

MOCJIEICTBUSIX TPABMATUYECKOTO MOBPEXKACHUS TPYIHOTO U MOSCHUYHOTO OT/IEJIOB
NIO3BOHOYHHMKA C HCIOJb30BAHMEM HHTPAONEPALMOHHOIO  KOMIIBIOTEPHOIO
TomMorpaga, COBMEIIEHHOIO C HAaBUTallMOHHOW cTaHUuel, KoTtopas 3(pPeKTHBHO
NO3BOJIAET M30€XaTh HEJONMYCTUMOW MAaibIIO3ULIMK BUHTOB BO BpeMs OIEepaluu
(CBugetennscTBO 00 aBTOpcKoM MpaBe Ne18624 ot 11.06.2021).

2. PazpabGoTaH anroput™M HaBHIallMW, UMIUIAHTAUMU U TPACIEIUKYISIPHOU
¢ukcauuu BHHTOB BO BpeMs ONepalud, IPOBOAMMON C HCHOJIb30BaHUEM
WHTPAOINEPAlMOHHOTO  KOMIIBIOTEPHOTO  Tomorpada,  COBMELIEHHOTO  C
HAaBUTAallMOHHOM CTAHLMEW, CHUXKAET PUCK PEBU3HMOHHBIX OIEpallvii, YMEHbIIAET
TPAaBMaTUYHOCTh U MPOJOJIKUTEIBHOCTh OMEPATUBHOTO BMENIATEIBCTBA, a TAKXKE
WHTPAONIEPAMOHHYIO KPOBOIIOTEPIO.

3. Pa3paboTaHHas aBTOpCKasl XUPypruyeckas METOAMKa MUMIUTAHTAIMU U
aJanTUPOBAHWS BUHTOB  PAa3IUYHbIX MOAMUPHUKALUUA C  HCHOJb30BAHHUEM
pa3pabOTaHHOTO MHTPAOIEPALlMOHHOTO aJrOpUTMa MPUMEHEHUS] KOMIIbIOTEPHOTO
Tomorpada c HaBUTALIMOHHOMN CTaHIMEN CHU3UIIO KOJIMYECTBO
MOCJICONEPAIMOHHBIX OCIIO)KHEHHM M CpOKM TNpeOblBaHUS B CTallMOHApE,
3HAYUTEIHHO MOBBICUIIO KIIMHUKO-9KOHOMUYECKHM d(PQeKT.

IIpakTUyeckasi 3HAYUMOCTD:

1. Hcnonp30BaHue MHTPAONIEPALIMIOHHOTO KOMITBIOTEPHOTO ToMorpada c
COBMEUIEHHOW  HABUTAlMOHHOM  CTAHIMEW TO3BOJAET CHU3UTHh  YacToOTy
MaJbIIO3ULIMM BUHTOB BO BpeMsl OIEpallMd M HEOOXOIMMOCTb IPOBEICHHUS
PEBU3HUOHHBIX ONIEpaALIUiA.

2. KpuBast 00ydeHuss MeETOOUKE TpAaHCIEAUKYJISIpHOW  (ukcanuu
3HAUMUTEIBHO  YMEHbBINAECTCS MpPU  HKCIOJB30BAHUU  HUHTPAONEPALUOHHOTO
KOMITBIOTEPHOTO TOMOrpad)a 1 COBMEIIEHHOW HABUTALIMOHHOMN CTaHIIUH.

3. [Ipumenenue pa3pabOTAaHHOTO MHTPAOIEPALIMOHHOTO aJIrOpUTMa
TPAHCTIEAUKYJIAPHOM (UKCAlMM C  HCIOJB30BAHMEM HHTPAONEPALMOHHOTO



KOMIIBIOTEPHOTO TOMOrpada, COBMEUICHHOTO C HABUTAI[MOHHON CTaHLUUEH U
OPUMEHEHUEM  JJIEKTPOHHOIO  JIy4eBOro  MmpeoOpas3oBaresis  MO3BOJSET
HeHpoxupypry 3¢GHEeKTUBHO BU3YyaIM3UPOBATh M 3TUM CaMbIM KOHTPOJHUPOBATH
TOYHOCTh CBOMX XHUPYPTHUECKUX MAHUMYJIALMI BO BpEMS ONEPALIAH.

4. Hcnonb3oBaHne HMHTPAONEPAIMOHHOIO KOMIIBIOTEPHOTO ToMorpada
COBMEILICHHOW C HAaBUTAIMOHHOUN CTaHIMKM BO3MOKHO HE TOJBKO MPHU OTKPBITHIX
omnepanusax Ha IO3BOHOYHHUKE, HO B CiIy4asX HPUMEHEHUS MaJOMHBA3UBHBIX
YPECKOXKHBIX OIEepalii TpaHCHEAUKYISIPHON (GUKcalMyd, B TOM YHUCIE IOCIHE
TPaBMaTUYECKHUX MMOBPEKICHUN MO3BOHOYHUKA U €T0 MTOCJIEICTBU.

OcCHOBHBIE N10JI0:KEHN S, BBIHOCHMbIE HA 3aIIIUTY.

1. IlpumeneHnue pa3zpabOTAaHHOTO aJITOPUTMA HCIOIB30BAHUS HABUTALIMOHHOM
CUCTEMBI IIPU ONEPAIUAX HA MO3BOHOYHUKE NMPHU TPABMATUUECKUX MOBPEKICHUAX
MO3BOHOYHHMKA TIO3BOJISIET M30ekKaTh HEJOMYCTUMON MAajbIO3UIMA BHUHTOB,
n30€xKaTh PEBU3HOHHBIX ONEpaLHii.

2. Ucnonp3oBaHue pa3pabOTAHHONW METOAMKU MHTPAOIEPAMOHHOTO MPUMEHEHUS
KOMITBIOTEPHOI'O TOMOTrpada ¢ IPUMEHEHUEM HABUTAIIMOHHON CTAHIIMN YMEHbBIIAET
TPaBMaTUYHOCTb ONEPALINA, CHI)KAET KPOBOIIOTEPIO, YHACTOTY HHTPAOTIEPALIMOHHBIX
U TOCJICONEPALMOHHBIX OCIO0KHEHUI, YMEHbIIIAET CPOKHU NpeObIBaHNs OOJBHOTO B
CTalMOHape.

3. PazpabGoTaHHbIil anropuT™M MPUMEHEHUSI KOMITBIOTEPHOUW HMHTpaoINepaliioOHHOM
HABUTAIlMW BO BPEMs OIEpaIy y OOJIbHBIX C TPABMAaMH MO3BOHOYHHKA COKpPAIAET
BpEMsI OMIEPATUBHOI'O BMEIIATEIbCTBA, MOBBIIIAET CKOPOCTh UMILIAHTALIMN BUHTOB,
MO3BOJIIET MHTPAOINEPALMOHHO KOHTPOJMPOBATh TOYHOCTh UX PACIOJOXKEHUS U
aJanTHPOBATh MPUMEHEHUN BUHTOB Pa3TUYHON MOAUGDUKAIIMKI U IPOU3BOIUTEICH.

BHenpenue pe3yJibTaTOB HCCJIEI0BAHMS.

[Tpu BBIMOIHEHUH HAYYHOU pabOTHI OBLIO BHEJIPEHO HCMONb30BaHue O-arm u
HaBUTAIIMOHHOW craHuu StealthStation mpu omepanusx Ha TO3BOHOYHHKE B
ornenenun TpaBmatosioruu Nel HHIITO um. akaa. barnenosa H.J| (npunoxxenuu
A).

AnpoOauus 1uccepranum.

[To TemMe nuccepranuu onyoJuKoBaHO 14 nmeyaTHbIX paboT, KOTOPHIE B TOJIHOM
00bEME OTpa)kaloT OCHOBHBIE PE3YyJbTaThl UCCIEAOBAaHUS: M3 HUX | cTaThsl Ha
aHTJIMACKOM $SI3bIKE B JKypHaJIe MEXIYHApOJHOW 0a3bl IUTHUPOBaHMS Scopus, 3
paboThl B W3JAaHMIX, PEKOMEHIOBAaHHBIX KoMHUTETOM MO KOHTpOIIO B cdepe
obpazoBanust 1 Hayku MOH PK, 8 nyGnuxamuii B MaTepuanax MeXIyHapOIHBIX
koH(pepennuii. Ogun akt BHenpenus B HHIITO wum. akan. barmenosa H.JI.
(mpunoxxeHun A), coaBTop 1 METOAMYECKON PEKOMEHIAIMU 110 TEME AUCCEePTAIUU
(mpunoxenue b). meercs 1 aBTopckoe CBUETENBCTBO (MpuioxkeHue B).

Marepuansl guccepranuu jaojoxkeHsl Ha XVIII Bcepoccuiickoit Hay4HO-
npaktudeckor koHpepenuun «llonenockue ureHus» (Cankrt-Iletepoypr, 2019),
Ha X cbe3je accouuanuu xupypro-BepredposioroB (RASS) (Mockga, 2019), Ha
HAyYHO-TIPAKTUYECKON KOH(EpEeHLINMH «AKTYyaJlbHbIE BOIPOCHl TPABMATOJOTUHU WU
oproneaun» (Jxuzak, 2019), na XXI| Bcepoccuiickoil Hay4HO-NPAKTUYECKON



koH(pepenmu (Jlenmnck-Kysnenkuit, 2019), nwa Il cve3me TtpaBmaTONIOTOB U
opronenoB Pecny6nuku Kazaxctan u VII cbesge EBpasuiickoro koHrpecca
TpaBMarosioro-optomnenoB (Hyp-Cynran, 2019), na XIX Bcepoccuiickoii HayqHO-
npaktuyeckoi koHpepenuuu «Ilonenosckue urenus» (Caukt-IletepOypr, 2020),
Ha MEXIYHapOJIHON HAYYHO-TIPAKTUYECKON OHJIaliH KoH(epeHnn « COBpeMEHHbIE
aCIEeKThl U MPUOPUTETHBIC HANPABICHUS PA3BUTUSI TPABMATOJIOTUU U OPTOIEIUN
namaru akagemuka HAH PK barnenosa H.J. (Hyp-Cynran, 2020), Ha
pecimyOIMKAaHCKOW HAyYHO-TIPAKTUYECKOM KOH(EpEeHIMH ¢ MEeXIYHapOIHBIM
yuactueM «llomurpaBma. CoBpeMEHHBIE OIXO0/IbI K JUATHOCTUKE U KOMIUIEKCHOMY
JICUYEHUIO», TOCBsmeHHol 80-meTuio 1.M.H., mpodeccopa KanacnaeBa AmaHTrasbl
Macanumouya (Cemeit, 2020).

O0beM U CTPYKTYpa AUCCEPTALMU.

Jluccepramsi COCTOMT W3 BBEJCHHS, 0030pa JHUTEpaTyphbl, 2 pa3zeiioB
COOCTBEHHOT'O HCCIJIEJOBaHMsI, 3aKJIIOUEHUS, BBIBOJAOB M pekoMeHaauuid. OObéM

mucceptatn — 101 crtpanun, 12 Tabmun u 42 pucyHka, 3 TNPUIIOKEHUS.
[IpoananusupoBano 116 UICTOYHUKOB JTUTEPATYPHI.
BuIBOIBLI.

1. CpaBHUTENBbHBI aHAIU3 PE3YJNbTATOB XUPYPrHUYECKOTO JICUEHUS
TPaBMaTUYECKHUX MOBPEKICHUI MO3BOHOYHMKA ¢ Ucnob3oBanueM DOII nmokaszai,
YTO MAaJbIO3UIMS BHUHTOB HaOmonpaercs B 6,7%, W3 HUX HEJONMyCcTUMAas
Manprno3uuss B 1,6%. DboibHBIE € HEZONMYCTMMOM MalbNO3WLIMEN BUHTOB
HYKJIAI0TCSI B PEBU3MOHHOM Ollepanuu.

2. llpm XuUpypru4eckOM JICYEHHH TNOBPEXKACHUNM IMO3BOHOYHHMKA C
npumenenneM O-arm  (W30IMPOBAaHHO) HAOMIOJAIaCh HEKOPPEKTHAsl yCTaHOBKA
BUHTOB B 1.4% ciydaeB, n3 Hux Hepomyctumas mansnosunus B - 0,4%, koTopas
JMAarHOCTUPOBAIACh B TEUEHHUE TEKYLIEH ONepalii U yCTPAHSIIACh.

3. Pe3ynpraramMu XUpyprudecKkoro JICUEHUsl MMOBPEXKICHUN IT03BOHOYHUKA C
ucnoip3oBaHueM O-arm ¥ HaBUTallMOHHON CTaHIMEN YCTAHOBJIEHO, YTO
HEKOppEKTHas MMIUTAHTAIlMs BHUHTOB Habmogamack B 2,8% u He ObUIO ClydacB
HEJOIYCTUMOM MaJIbIIO3ULIUU BUHTOB.

4. Tlpumenenne O-arm  (u3omupoBaHHO) U O-arm ¢ HaBUTalMOHHOMN
CTaHLMEN ITPU ONEPALMIX HA TO3BOHOYHHKE MTO3BOJISIOT COKPATUTH JUIUTEIBHOCTh
omnepalyiéi M YMEHBIIUTH KPOBOIOTEPKD [0 CPAaBHEHUIO C ONEPALHIMH,
BeinoiHeHHbIMU 1o DOII. KpoBomotepsi y OonbHBIX, onepupoBaHHBIX ¢ O-arm
(M30MpOBaHHO), OblIa OOMBIIE, YeM y OOJBHBIX, ONMEepHUpoBaHHBIX ¢ O-arm wu
HaBurauued. CpoKHM CTAallMOHAPHOTO JIeYEHUsS OOJIbHBIX, OINEPUPOBAHHBIX C
ucnons3oBanueM OOII, ObLIM  JOJbBIIE, YEeM CPOKH JiIeYeHUs] OOJBHBIX,
OTIEpUPOBAHHBIX ¢ MpuMeHeHueM O-arm (u3onupoBaHHO) U O-arm ¢ HaBUTALUEH.

5. Baeapenusa O-apM ¢ HABUTAIIMOHHOW CTAHIIMEN MO3BOJIMIIO aalITUPOBATH
UMIUTAHTAIMIO BUHTOB IPYTUX GUPM, 110 KaUeCTBY HE YCTYIMAOIIUX BUHTaM (GUpPMBbI
MIPOU3BOIUTEIA, YTO AAJI0 SKOHOMHUeCcKui 3p ekt 21,1%.

6. Mcnonb3zoBanuss O-apM C HABUTALMOHHOW CTaHIMEW BO3MOXKHO KakK IpHU
OTKPBITBHIX OMEPALMSIX, TAK U TP MAJIOMHBA3UBHBIX YPECKOKHBIX ONEpPALIUX.

JIMYHBINA BKJIA/ IMCCEPTAHTA.



Hanucanme nureparypuoro o63opa, cOop warepuana, ydacTue B
JTUArHOCTHKE W JICYCHWH MAIlMeHTOB, B TOM 4YHCJIC B OINEpanusx. AHaIU3 |
000011IeHre TTOJIYYEHHBIX JTaHHBIX, UX CTaTUCTUUYECKYI0 00paboTKy. B xome coopa
JUTEepaTypHBIX JaHHBIX M HAYYHOTO MaTepuayia MOATOTOBKAa HAyYHBIX CTaTeH,
TE3UCOB I MyONMuKanuid. BEICTyIUICHHEe Ha MEXTyHapOIHBIX KOH(EPEHIHUIX C
OCBEIICHHEM OCHOBHBIX TMOJOXEHUN wucciaenoBanusi. CoaBTOp METOIUYECKON
PEKOMEH 1Al H.

AHHOTAIUA
Hyticen6aeB Hyprkan HyprnaHyIbIHBIH JUCCEPTALUSIIBIK KYMBICHI:
«OMBIpTKa kapakaTTapbl 0ap HayKacTap bl ONepalus iIIIiK KOMITbIOTEPIIK
ToMOrpadust )KOHE HABUTAIUSIIBIK CTAHIUS apKbUIBI XUPYPTUSIIBIK EMIIEY»,
60110100 — «Meaummnaa» MamMaHIbIFbI OoibIHIIA punocodus goktopsl (PhD)
FBUIBIMU JOPEKECIH aly YILIIH YChIHBIIFaH.

CoaiikecTtik. Oneduerrepre CyHeHCEK, OMBIPTKA JKOHE KYJIBIH KapaKaTbIHbIH
MaHBI3/Ibl MEJUIMHAJIBIK JKOHE oJeyMeTTiK MoH1 Oap. [lailbi3ablk Typae
OMBIPTKAHBIH ~ JKapakaTbl  aJaM  KAaHKAChIHBIH  CYMEKTEepiHIH  OapibiK
xapakarrapbiabig 0,8 - 20-26,2% kypaiiasl (Mopo3oB W.H., Musassix C.I'., 2011).
Ky IbIHHBIH HEBPOJIOTHUSIIBIK KYPBUIBIMIAPHI 3aKbIMJIAHFAH Ke3/1e HAyKac MYTeleK
OOMBITT Kamaabl KOHE TYPAKTBl CHIPTTaH KOMEKKE MYKTaXk, SJICYMETTIK KYMBIC
(GYHKIUSACHIH TONBIK OpbIHAald anMaiael. CoHbIMEH KaTap, Oyl MaTOJOTHSHBI
eMjIeyre Kell akiia >Kymcanazipl, Oyi 0acka MaToNOTHsUIapMEH CabICThIpFaH/ia
mbiFpIHAapAaH  acekim  Tycenl (Amin  S., Achenbach S.J. et al., 2014).
TexXHOJOruAHbIH KapKbIH/IbI JaMyblHa OalJIaHbICTBI O13/11H KYHIEIIKTI OMIpIMI3 Je
KeJeAel, aTal alTKaH1a, KeJIIKTep, KOMKa0aTThl YHIep caly koHe T.0., Oy xKac
JKOHE KYII-KyaT TEeH JIeHCAyJIbIKKa TOJIbI aJaMIapiblH OMBIPTKA >KapaKaTbiHA
ke0Oipek Oeiiim exkeHiH kepcetrenl ( TonkaueB B.C., baxanos C.II., Ynbsaos B.1O.
)KoHe T.0., 2018 x).

Ocpinaiiia, OMBIPTKAHBIH >KapaKaThl JKbUI CalbIH apThINl KeJemi, Oys1 Oy
MOCEJIEH1, 9CIpece OHBI eMJIey MPOIECIH ©3€KT1 eTEe/Il.

Kazipri yakpITTa TpaHCHIETUKYISPIIbI OCKITY OMBIPTKAHBIH KOMITPECCHUSITBIK
CBIHBIKTAPBIH/Ia OMBIPTKAHBI TYPaKTaHABIPY KOHE OCKITY/IIH *Kabl KaObLIaHFaH
omici Oonbill caHanaabl. byn omepamusga OMbIpTKaiIapblH HHTPAONEPALUSIIBIK
BU3YyaJIM3aLMACHl MaHbI3/Ibl KoHE Hiemyin oosbin ecenteneni (MapteiHOBa MLA.,
2016). Kaszip onepauusuiblK 3ajiAapAblH  KOMIIUINIT OChIHIAW >KaOIbIKIEH
xaOablkTanFaH. Onapra MbIHaJIAp JKaTajbl: KECKIHJI KYIIEUTEeTIH TYTIK,
WHTPAOTICPAIIMSIIBIK KOMITBIOTEPITIK TOMOTpadusi KYPBUIFBICHI, HABUTAIHSUIBIK
CTaHIUSIMEH O1PIKTIPIITEH.

Kynnmemikti Toxipubene OI13miH elMMI3AIH KIMHHKAJAPhIHAA PEHTTCHIIIK
anmapar — JJEKTPOHIBI-ONTUKAIBIK Typieuaiprim (30T) KonmaHbLIadbL.
CoHFBICHIH TaiilalaHFaH Ke3/I€ TeK €Ki OJIIeM/Il PEHTTeH CoyJeNiepiH OpbIHAayFa
0oJajbl - PPOHTAIIB/IBI KOHE CarUTTaJIbIbI MPOSKIHsIapIa.

OMBIpTKaHBIH TpPaBMATUKAJIBIK 3aKbIMAAHYbI JKaFJalbIHIAa Ka3ipri yakKbITTa
orepanys Kacaiaabl - TPAHCIEAUKYIAPIBbIK OekiTy. COHBIMEH KaTap, *KOFapbiaa



aTaJfaH PEHTTCH allapaThlH MMaiJajaHFaH Ke3/le aKCHAIbIbl MPOSKIIUSIAFbI
CypeTTep/il ally MyMKIH eMecC, ojapJia Malblo3ulus Aypbic kepinenal. Conaaii-ax,
KOITereH Oakbulay, «ChIHAY» PEHTTeH coyJjenepl >kui OypaHAaHbIH OMBIPTKA
TYOIH/Ie €KEeHIHE JKOHE KYHKE KYPBhUIbIMJIapbIHA 3aKbIM KEJIIMEHTIHIHE KO3 JKETKI3Y
yurin opsiaaananasl (Konosamos H.A. xone T.6., 2014).

MenuumrHagarsl TEXHOJOTUSUIIAP/IBIH IaMYbIH €CKepe OThIPBII, OYT1HT1 KYHI 013
OMBIPTKA XUPYPTHCHI KE31H]I€ KOMIBIOTEPIIIK TOMOTpadusHbI )Kacail anambi3, Oy
OypaHjanapAsl OpPHANACTHIPYABIH JQNITIH aWTaplbIKTail apTThIpaAbl KOHE
OypaHianapAblH MAJIbIIO3UIUACHIH a3aiiTaasl (MyxamerxaHoB X. xxoHe T.0., 2019).

O3 Ke3eriHje, KOMIBIOTEPIIK TOMOrpadusHbl HaBUTALUAIBIK >KyHEeMeH
TOJIBIKTBIPYFa 00JIa kI, OJ1 HHTPAOTIEPAIHMSUTBIK KaTeep 1l )KoHe OVpaHJaHbIH YPHIC
opHajacnay bIKTUMAJIILIFBIH OJIaH opi a3aiiTyFa apHAJIFaH.

«Medtronic» enaipyuricinig StealthStation HaBuranusIBIK cTaHIUACKH Oap «O-
army» HMHTPAONEPAlMsUIbIK KoMIbloTepiik ToMorpadsl Hyp-Cynran kanacwiHza
opHanackaH akaja. barnenos H.JI. areiagarel ¥ TOFO-na sxui KogaHbLUIa kL.

WuTpaonepalidsiiblK  KOMIOBIOTEPIIK  TOMOrpagusi MEH HaBUTaIMSIIBIK
CTaHIUSHBI Makanany OyKUT ojeM OOMBIHINA dPTYPJIl KIMHUKAIapAa Key/e KoHe
Oenal OIpiKTIpyre apHaJfaH MEIUKYyJ OypaHJanapblH OpHATyFa OIpIKTIpLITCHIHE
KapamacTaH, OHBIH KaylIC13/1ir MEH MPaKTUKAIBIKIBIFBI 1ayJIbl OOJIBII Kajia Oepel.
O JIepeKKo3ep/ll 3epTTEreHIMI3Ie dp aBTOPJIbIH JEepPEeKTepl MEH MiKipiepi
KapaMa-KalIlIbUIBIKTBI, TAPTHICTHI 00JIybl OYJI 3epTTEyre HErl3 OOJIFaH.

3epTTeyaiH MaKcaThl — HABUTALMSUIBIK CTAHIIUSIMEH OIpIKTIPUITEeH Onepanus
IIIUTIK ~ KOMIIBIOTEPIIK ~ TOMOTpadThl  KOJJIaHy  apKbUIbl  OMBIPTKAHBIH
TpaBMaTUKAJIBIK KapakaTTapbl 0ap HayKacTapAabl XHPYPTUSIBIK  eMJCY
HOTIDKEJIEPIH JKaKcapTy.

3eprTey MaKcaTTapbl:

1. Omepamus 1mIiaiK KECKIHAI KYIIEHTETIH TYTIK apKbUIbl OMBIPTKAHBIH
TpaBMAaTUKAJIBIK 3aKbIMJIAHYbIH XUPYPTHUSIIBIK €MICY HOTHKEJIEPIH Tajaay.

2. «O-apm» HHTpAONEPALUSIIBIK KOMITBIOTEPIIIK TOMOTpadusi KeMeriMmeH
OMBIPTKAHBIH TPAaBMATUKAJBIK 3aKbIMJIAHYBIH XUPYPTHUSIIBIK €MACY HOTHKEIEPIH
3epTTey.

3. OMBIPTKAHBIH KapaKaTbliH XUpyprusuibik emaeyae O-arm KT ckanepin sxoHe
apajac HaBHTAlMSIBIK CTAHIIUSHBI OIEpalus IMIUIK KemeHl KOJJIaHYIbIH
TUIMALUTITIH Oaranay.

4. Omnepauust 1Tk OeWHENEYIIH OpPTYpPJl OAICTEPiH KOJAaHY AapKbUIbI
OMBIPTKAHBIH TPaBMATUKAJIBIK 3aKbIMJIAHYBIH XHPYPTHUSIBIK €MICY HOTHKEIICPiH
CaJIBICTBIPY.

5. KoMOMHUpJIEHTEH HaBUTAlUSIIBIK CTAHIMACHI Oap HWHTpPAOIEPaIUsIIBIK
KOMITBEIOTEPJIIK TOMOTPa(Thl KOJAAHYBIH KIWHUKAJIBIK JXKOHE SKOHOMHUKAJIBIK
TUIMJIJTIITIH 3epTTeYy.

3eprrey aaicrepi:

1. AKmapaTThIK-aHAIUTUKAIBIK, CTATUCTUKAIBIK TaJJay/IbIH CaHJBIK >KOHE
camajblK dJiCcTepl.

2. KnuaukaaplKk MaTepualabl pETPO- )KOHE MEePCIEKTUBANIBIK TaJIay.



3. TexcepyaiH acmanTblK oficTepi (2 MpoeKUusga OMBIPTKAHBIH OpTYpIi
OeikTepiHiH peHTreHorpadusicel, oMbpIpTKaHbIH KT).

4. OMBIPTKAaHbIH OMBIPTKAChIHA ONEpalsuiap Ke3iHe apajgac HaBUTAIMSUIBIK
CTaHIUSACHI 0ap MHTPAOIEPAIUSIIBIK KOMIIBIOTEPIIK TOMOTpadThl KOJIIaHY.

3eprTey 00beKTIiCI MEH MIHI:

- KeyJe JKOoHEe Oell OMBIPTKaJapblHbIH JKapakaTrrapbl Oap HayKacTapbIH
aHaMHe31, KeyJIe KoHe OeJ1 OMBIPTKAJIAPBIHBIH CHIHBIKTAPhl OOMBIHIIIA OTA JKacallFaH
HayKacTapAblH OTa XaTTaMalapbl, OMBIPTKAa MAaTOJIOTUACH Oap HayKacTapbIH
omepanusara JediHTi, omepanus Ke3iHAe XoHe oaaH Kehinri peHTredmik, KT
cyperTepi.

- KeyJie koHe 0eJl OMBIPTKACBIHBIH TPaBMATUKAJIBIK CBIHBIKTAPHI 0ap opTypdIi
OMICTEpMEH  OTa JKacaJifaH HaykKactap, OHBIH imiHAe: 373  Haykac
MHTpPAOIEepalMsIbIK KECKIHA1 KYIIEHTKIII TYTIKIIEH Olepauus Kacaibl, OMBIPTKA
*)apakarrapbiMeH 373 Haykac Tek «O-apm» (HABUTAIUSACHI3) UHTPAOTIEPAIIMSIIBIK
KOMITBIOTEPJIIK ~ 9MicTieH  omeparusi  xacaabl. «O-apm» Tomorpadsl  KoHE
OMBIPTKAHBIH JKapakaTbl Oap 131 mamueHTke omnepauus 1munik «O-apmy»
KOMITBIOTEPJIIK TOMOTpadbl MEH apajac HaBUTALMUSIIBIK CTAaHIMSHBI KOJJIaHY
apKbUIbI OTepaIus xKacaibl.

FblibIMU sKaHAJIBIFBI:

1. Omneparnus ke3iHae OypaHaanapbH KaObUTIaHOANTHIH MAITO3ULIUSICHIH THIMII
O0JABIPMANTHIH HABUTAIUSUIIBIK CTAHIUSAMEH OIPIKTIPUINE€H MHTPAOTIEPALUSIIBIK
KOMITBIOTEPJIIK TOMOrpadusi CKaHEepiH MaijanaHa OTBIPBIN, KEyJe KOHE Oeln
OMBIPTKACHIHBIH JKapaKaTTapbl MEH KapaKaTTapblHbIH CaJIIapbl YIIIH ©31Mi3/1H
XUPYPTUSUIBIK 9AICTEMECIH d31piaeaiK (aBTOpIbIK KYKbIK Ne 18624 06.06.2008 x.
kyoumiri). 11/2021).

2. HaBuranusiaplK CTaHIMSIMEH OIPIKTIPUITEH MHTPAONEPAlUsIIbIK KOMIBIOTEPIIIK
TomorpadThl  MaijlaJaHy apKbUIbl  OMepanus Ke3iHae OypaHaanapsl
HaBUTAIMAJIAY, UMIUIAHTAIUSIIAY JKOHE TPAHCTIEAUKYIISPIBIK OCKITY alropuTMi
d3IpJICH I, OJ1 PEBU3USIIBIK OIEpalvsIapIblH KayliH a3alTajbl, Kapakar IMeH
XUPYPTUSIHBIH Y3aKTBHIFBIH, COHJAN-aK omneparus Ke3iHJe KaH KOFaJTyIIbI
a3zanTalbl.

3. Hapuranwmsieik crannuscel 6ap KT ckanepin mnaiigananyablH o31pJeHTEH
HMHTPAOTIEPAIUSITBIK AITOPUTMIH naiganaHa OTBIPBHIIL, opTypi
MoaudUKaUsIAaFel  OypaHAaiapbl UMIUIAHTALUSIAY JKOHE OediMaey/liH
aBTOPJIBIK 931PJICHTEH XUPYPTHUSIIBIK 9/ICI ONepaIusiiaH KeHUIHT1 aCKbIHYIapIbIH
CaHBIH JKOHE aypyxaHajaa Oo0Jy Y3aKThIFbIH a3alTThl, KIWHUKAJIBIK >KOHE
HKOHOMUKAJIBIK 9CEP/I1l AaUTAPJIBIKTA apTTHIPBI.

IIpakTUKAJBIK MAHBI3BI:

1.  DBipikTipuireH  HaBUTaUMsJIBIK  CTAHUUACH  0ap  MHTPAONEPALMSUIIBIK

KOMITBIOTEPJIIK ToMOrpad)Thl TalgaiaHy ormepaius Ke3iHae OypaHIaHbIH TYPHIC

opHajacnay HUITITIH )KOHE PEBUHSUIIBIK OlepaIusiap bl KaKETTUTITIH a3aiTyFa

MYMKIHJIIK Oepei.

2. Omepamus ik KT ckadepin jkoHe apajac HaBUTAMSUIBIK CTaHITASHBI

naijanany Ke3iHAe TPAHCHEAUKYJAPIBIK OEKITY TEeXHHUKAChIH YHPEHY KHUCBHIFBI

anuTapibIKTal TOMEHISH/II.



3. HaBuranusmnblk CTaHIMSIMEH OIPIKTIPIIT€H MHTPAONEPAIMSIIBIK KOMITBIOTEPIIIK
ToMOrpadThl TaljanaHy apKbUIbl TPAHCHEAUKYJSAPIBIK OEKITYIIH O31pJICHTCH
UHTPAONEPAlMSIIBIK ~ aJTOPUTMIH  MaijlajgaHy JKOHE DJJIEKTPOHIBI  COYJIENIK
TYPJCHAIPTIITI  MaijanaHy HEHpPOXUpPYprKe omepaius Ke3iHIe  ©31HIH
XUPYPTUSIIBIK MTPOLIETypaIapbIHBIH AYPHICTHIFBIH TUIM/II BU3YyAIM3aAlMsAIAyFa HKOHE
COJI apKbLIbI OaKbIIayFa MYMKIHJIIK Oepei.

4, HaBuranusuiblK CTaHIUSIMEH OIPIKTIPIITEH MHTPAOIECPALMSUIBIK KOMIIBIOTEPIIIK

TomMorpadThl KOJJaHYy OMBIPTKAHBIH AalllbIK OIEparysuIapbl YIIiH FaHa eMec,

TPAaHCHEAWKYJISAPALI  OCKITYIIH a3 WHBAa3WBTI Tepl apKbUIBl  JKacajlaThIH

omepanusiiapbl  Ke3iHJe, OHBIH INIHAE  OMBIPTKAHBIH  TPaBMaTHKAJBIK

KapakaTTapblHaH KeHiH )KOHE OHBIH 3ap/AanTapbl Ke31H e A€ MyMKIiH.

KopraHbIcThIH Herisri epexeJepi.

1. OMBIpTKaHBIH  TpaBMATHKaJBIK  JKapakKarTapbl  KE3IHAErl  OMBIPTKA
XUPYPTUACHIHIA HABUTAIMSUIBIK KYHEH1 KOJJAaHYABbIH 931pJICHTeH aJIfOPUTMIH
naiijanany OypaHJaHbIH JYphIC €MeC OpHajacyblH OojabIpMayFa KoHE
PEBU3USUIIBIK Olepanusiiapibl 0oaabpIpMayFa MyMKIHIIIK Oepei.

2. HaBuranusuiblK CTaHIMSIHBI MalganaHa OTBHIPHIN, KOMIBIOTEPIIK TOMOTPadThI
UHTPAOIECPAlMSIIBIK  KOJMJAAHYJbIH  O3IpJCHTeH  OMICTEeMECIH  MaiijaiaHy
oTepanusapAblH JKapakaTblH a3alTajlbl, KaH >KOFAJTYIbI, OMEpalus 1IIUTK
JKOHE OmepalvsiaH KeHIHT1 acCKbIHYJIapAbIH KUUIITH TOMEHJIETE 1, HayKaCThIH
CTarmoHap/a 00Ty Y3aKThIFbIH KbICKAPTA/IbI.

3. OMBIpTKAaHBIH  JKapakatbl ~ 0Oap  HayKacTapja  omepamus  Ke3iHfe
WHTPAOTICPAIUSIBIK KOMITBIOTEPJIIK HABUTAIMSIHBI KOJAAHYIBIH 931pJICHTCH
QITOPUTMI  XUPYPTHUSUIBIK ~ apajlaCy YaKbITBIH KBICKAPTAIbl, OypaHIajIbl
UMITIAHTAIUS JKBUIIAMIBIFBIH apTTHIPAJIbI, OJIAPABIH OpHAJIACYBIHBIH JTOJIITIH
UHTpaonepauusiyiblK  OakpllayFa  MYMKIHIIK ~ Oepell  KoHE  opTypiil
Mo U HUKAIASIIaFbl OypaHIanapasl KOJIaHyabl OeHiMACH Il )KoHE OHIIPYIIILIED.

3epTTey HOTHIKeJIEPiH eHTi3y.

FoumeiMu  kymbIcThl  OpbiHAay  kesiHge O-apm  wmen  StealthStation
HAaBUTALMSJIBIK CTAHUMACHIH KoijaHy akaja. barmenoB H./. areinmarsl ¥ TOFO-
narbl Nel TpaBmatonorust OeJiMINIECIHIH OMBIPTKACHIHA OIepanusiap Ke3iH/e
enrizinal (Koceimia A).

JluccepTauusiHbl anpodanuaiay.

Juccepranusi TakpIpblObl OOMBIHILA 3€PTTEY/IIH HET13r1 HOTUKEIEPIH TOJIBIK
KopceTeTiH 14 Oacna >KyMbICTaphl KapUsJIaH Ibl: OHBIH 11I1He 1 MaKaia arbUIIIbIH
TITIHIAE Scopus XallbIKapalblK JTOMEKCO3 0a3achIHBIH KYpPHAIBIHIAA, 3 KYMBIC
Kazakcran PecriyOnmkache! biim skoHE FhUTBIM MUHUCTPJIITIHIH OUTIM KoHE FHUIBIM
0akpllay KOMMTETI YCBhIHFAaH OacbUIbIMIApAa, XalbIKapasblK KoH(pepeHuusiap
MarepuangapeiHga 8 xapusuianbiM. Omapnabl akan. batnenoB H.J[. aTeiHaarsi
¥TOFOena xy3zere aceipynbiy 0ip akrtici (Kockimima A), auccepranusi TaKbIPbIObI
OovibiHIIa 1 omicTemMenik YCHIHBICTHIH OipieckeH aBTtophl (b kocwimmiacer). 1
aBTOPJBIK Kyarik 6ap (Koceimia B).

Huccepranms matepuanmapsl XVIII bykinpecetinik «IloneHOB OKymapbi»
FBUTBIMHU-TIPAKTHKAIBIK ~ KOoH(pepenumsicoinga (Cankrt-IlerepOoypr, 2019 x.),
OwmbipTKa xupyprrapsl KaybiMaacteirbIHBIH (PACC) X konrpeciane (Mackey, 2019



XK.), FRUIBIMU-TIPAKTUKAIBIK KOH(EPEHIUAAa YChIHBUIAL. « TpaBMaToNOTHs JKOHE
OpPTONEUSHBIH ©3€KTI Macelnenepi» koHpepenmusachl (OKuzzak, 2019 x.), XXII
bykinpeceiik FpUIBIMU-TIPAKTUKANBIK KoH(pepenuusna (Jlennnck-Ky3nerkuit,
2019 x.), Kazakcran PecnyOnukacel TpaBMartojortapbl MeH opronenarepiniy |1
ChE31H/IE XKOHE TPABMATOJIOITap MeH opToneaTepaid Eypasusibik kourpecidiy VII
cbe3inne (Hyp-Cynran, 2019 x.), XIX bykinpeceinik «lloneHoB oKyiapb»
FBUTBIMU-TOKIpUOenik koHpepeHusaceinaa (Caukr. Cankr-Ilerepoypr, 2020 xk.),
Kazakcran PecyOnmmkackl ¥ITTHIK FRUIBIM aKaJeMUSICHIHBIH akaaeMuri batmenos
H.JI. xanmpiceiHa apHanFaH «TpaBMaToONOTHS >KOHE OPTOMEAUSHBI JTaMBITYIBIH
3aMaHayHl acHeKkTijepl MEeH 0achlM OarbITTapbl» aTThl XaJbIKAPAIBIK FHUIBIMH-
Toxipubenik onnaiiH koHpepennuscoinga (Hyp-Cynran, 2020), xambKapasbiK
KAaThICYbIMEH ©OTKEH pPECIyOJUKAIbIK FBUIBIMU-TOKIPUOETIK KOH(pEepeHI s 1a
«[TomutpaBma. JlmarHocTuka MeEH KeEIIGHII eMJCYyJeri 3aMaHayl TocUIIepy,
MEJUIIMHA FBUIBIMIAPBIHBIH  JOKTOphL, Tmpodeccop IKanacmaeB AMaHFasbl
MocanimyibiabiH 80 skbutbiFbiHa apHanrad (Cemeit, 2020 x.).

JluccepTauMsiHbIH KOJIeMi MeH KYPbLIbIMbI.

Huccepranus KipicneneH, oieOHeTTepre IIONyAaH, ©3 3epTTeyJepiHiH 2
O6JIMIHEH, KOPBITBIHABIAAH, KOPBITHIHIBUIAD MEH YChIHBICTApAAH TYpPaJbl.
Juccepranusabig koeMi 98 Oet, 12 kecte xoHe 42 cypeT, 3 Kockimina. 116 oneduer
KO3JIepiHe Tanaay >Kacaliibl.

Hoaruxenep.

1. OMBIPTKaHBIH TpPaBMATHKAJIBIK JKApAKATTAPBIH XUPYPTHSIIBIK EMJICY
HOTWKEJIEPIH KECKIH KYHIEHTKIITIH KOMETrIMEH CalbICThIpMalIbl  Tajaay
OypaHJlaHbIH JYpbIC OpHanacmaybl 6,7%, OHBIH IHIHAE >XKOJd OepuUIMEUTIH
Masnbno3uuus 1,6% OalikanaTbIHBIH KOPCETTi. bypaHIaHbIH TyphIC €EMEC OpHaIacybl
0ap HayKacTap peBU3HIIBIK OTEPAIUSHBI KAXKET eTe/I.

2. O-apMm KoJZaHy apKbUIBI OMBIPTKA >KapaKaTTapblH XUPYPTHUSIIBIK €MJICY
Ke3iHae — (okmraynaHraH — okarmadma)  1,4%  okarmaiima  OypaHjaiapibiH
MaJIbIIO3UITUACH OaKanapl, OHBIH ImriHae 0,4% sxarmaiiima Koy OeplIMEHTIH
MaJIbIIO3UIIMACH OalKaIbl, OYJ1 aFbIMAAFbI OTepalys Ke31H 1€ TY3€eTIII1.

3. O-apMm >K0HE HABUTAIMUIBIK CTAHIMSHBI TalaniaHa OTBIPHIN, OMBIPTKA
YKapaKkaTTapblH XUPYPTUIIBIK EMCY HOTHKeNIepl OypaHanap/IbiH MaTbIIO3UIIUSICHI
2,8% OaliKanFaHbIH JKOHE OypaHJaHBIH KATThl MAaJIbIIO3UIMS JKaFaanaapsl
OO0JIMaraHbIH KOPCETTI.

4. OMBIPTKAHBIH XUPYPTHACHI KE31H/Ie HABUTAIMSIIBIK CTAaHIIUACH O0ap O-apm
(okmaynanraH) >koHe O-apM KOJJIaHY KECKIHJ1 KYIIEMTETIH TYTIK acThIHJIA
OPBIHIAJIATHIH OTEpalsIIapMEH CaBICThIPFaHa ONEpalUsIIapAbIH Y3aKThIFbIH
KbICKAPTYFa JKOHE KaH KOFaITyJbl a3aliTyra MYMKIHIIK Oepeai. O-apm omnepanus
kacanmraH (OKIIayJlaHFaH/la) eMJenymiepae KaH okoranty O-apM  KoHE
HABUTAIIMSMEH OTIEpaIlNs )KacalFaH HayKacTapFa KaparaHaa keOipek 6omabl. beiine
KYIIEHTKIMTI KOJJAaHYMEH OIepanus >KacalFaH HayKacTap/Abl CTallMOHAPIIBIK
emzey mep3imi O-arm (okmrayinanranaa) skone O-arm HaBUTAIUSCHIMEH OTeparus
JKacaJlFaH HayKacTap/ibl eMIey Mep3IMIHEH Y3aFrbIpak OOJI/IbI.

5. Hauramusaneik cranmmsicel O0ap O-apMm  eHridy camachkl KaFbIHAH
OHJIIPYIIiHIH ~ OypaHJaJappblHAaH KeM  TYCIEWTIH Oacka  ¢upmantapIsH



OypaHJaapblH UMIDIAHTAIMSJIAYAbl OediMmeyre MyMKiHmIK Oepai, Oy 21,1%
SKOHOMMUKAJIBIK THIMJILTIK OepIi.

6. HaBuramusislk ctaniusicel 6ap O-apMm naijaiaHy amblK oneparusiapaa
J1a, a3 UHBA3UBTI TEP1 APKbLIbI JKacajlaThiH OMNepanusiiapia J1a MyMKiH.

JIuccepTaHTTHIH KeKe YJIeci.

OJIeONeTKe IOy Ka3y, MaTepuali *UHAy, HayKacTap/bl JMArHOCTHKaJIayFa
KOHE eMJIeyre, COHBIH IIIHJE ONepalusiapra KaTbicy. AJIBIHFAH MOJIMETTEpAl
Talnjay >KoHE JKaJIblIay, OJlapAbl CTATUCTUKAJBIK OHJEY. OJe0U JIepeKTep MEH
FBUTBIMHA MaTEPHANIBI KUHAKTAY, FRITBIMU Makayiainap, pedeparrapasl 0acbuIbIMFa
JNalbIHAAY Ke31HAe. 3epTTEYIIH HEri3rl epexeNnepiH KAMTUTBIH XaJbIKapasbIK
KOH(epeHIUs1apa co3 coiliey. OJIICTEMENIK YChIHBICTBIH COABTOPBI.

ANNOTATION
dissertation work of Dyusenbaev Nurzhan Nurlanuly on the topic:
"Surgical treatment of patients with spinal injuries using intraoperative
computed tomography and navigation station", submitted for the degree of Doctor
of Philosophy (PhD) in the specialty 60110100 - "Medicine™.

Relevance. According to the literature, trauma of the spine and spinal cord has
an important medical and social significance. As a percentage, spinal injury is 0.8 -
20-26.2% of all injuries of the bones of the human skeleton (Morozov I.N.,
Mlyavykh S.G., 2011). When the spinal neurological structures are affected, the
patient becomes disabled and needs constant outside help, cannot fully perform a
social work function. At the same time, huge amounts of money are often spent on
the treatment of this pathology, which exceeds the costs in comparison with other
pathologies (Amin S., Achenbach S.J. et al., 2014). Due to the rapid development of
technology, our everyday motor life has also accelerated, in particular vehicles, the
construction of high-rise buildings, etc., which also shows why young and full of
energy and health people are more susceptible to spinal injury (Tolkachev V.S.,
Bazhanov S. P., Ulyanov V.Yu. and others, 2018).

Thus, spinal injury tends to increase every year, which makes this problem
relevant, and in particular the process of its treatment.

Currently, transpedicular fixation is considered to be a generally accepted
method of stabilization and fixation of the spinal column in vertebral compression
fractures. During this operation, intraoperative visualization of the vertebrae is
important and, if not decisive, (Martynova M.A., 2016). Most operating theaters are
now equipped with such equipment. These include: image intensifier tube,
intraoperative computed tomography device, combined with a navigation station.

In everyday practice, in the clinics of our country, an X-ray apparatus is used -
an electron-optical converter (I10C). When using the latter, only two-dimensional x-
rays can be performed - in frontal and lateral projections. In case of traumatic injury
of the spine, an operation is currently performed - transpedicular fixation. At the
same time, when using the above-mentioned X-ray apparatus, it is impossible to
obtain pictures in a horizontal projection, on which the malposition is well



visualized. Also, many control, “testing” X-rays are often performed to make sure
that the screw is in the pedicle of the vertebra and there is no damage to the neural
structures (Konovalov N.A. et al., 2014).

Given the development of technologies in medicine, today we can perform
computed tomography during spinal surgery, which significantly increases the
accuracy of screw placement and reduces the likelihood of screw malpositions
(Mukhametzhanov Kh. et al., 2019).

In turn, computed tomography can be supplemented with a navigation system,
which is designed to further reduce intraoperative errors and the likelihood of screw
malposition.

Intraoperative computed tomograph "O-arm" with a navigation station
StealthStation by the manufacturer "Medtronic™ is actively used in spinal surgery at
the NSCTO named after acad. N.D. Batpenov, Nur-Sultan.

Although the use of intraoperative computed tomography and navigation
station is integrated into the installation of pedicle screws for thoracic and lumbar
fusion in various clinics around the world, its safety and practicality remain
controversial. When we studied literary sources, the data and opinions of different
authors are contradictory and controversial, which was the reason for this study.

The aim of the study is to improve the results of surgical treatment of patients
with traumatic spinal injuries using an intraoperative computed tomograph
combined with a navigation station.

Research objectives:

1. To analyze the results of surgical treatment of traumatic spinal injury using
an intraoperative image intensifier tube.

2. To study the results of surgical treatment of traumatic spinal injury using
intraoperative computed tomography "O-arm".

3. Evaluate the effectiveness of the intraoperative complex use of the O-arm
CT scanner and the combined navigation station in the surgical treatment of
traumatic spinal injury.

4. Compare the results of surgical treatment of traumatic spinal injury using
different methods of intraoperative imaging.

5. To study the clinical and economic efficiency of using an intraoperative
computed tomograph with a combined navigation station.

Research methods:

1. Information and analytical; quantitative and qualitative methods of statistical
analysis.

2. Retro- and prospective analysis of clinical material.

3. Instrumental methods of examination (X-ray of various parts of the spine in
2 projections, CT of the spine).

4. Use of an intraoperative computed tomograph with a combined navigation
station during operations on the spine.

Object and subject of research:

- case histories of patients with injuries of the thoracic and lumbar spine,
protocols of operations of patients operated on for fractures of the thoracic and



lumbar spine, X-ray, CT images of patients with spinal pathology before, during and
after surgery.

- patients with traumatic fractures of the thoracic and lumbar spine operated on
by various methods, of which: 373 patients operated on using an intraoperative
image intensifier tube, 373 patients with traumatic injuries of the spine operated on
using only (without navigation) an intraoperative computed tomograph "O- arm, and
131 patients with traumatic spinal injuries operated on using an intraoperative CT
scanner "O-arm" and a combined navigation station.

Scientific novelty:

1. We have developed our own surgical technique for injuries and consequences of
traumatic injury of the thoracic and lumbar spine using an intraoperative computed
tomography scanner combined with a navigation station, which effectively avoids
unacceptable screw malposition during surgery (Certificate of copyright No. 18624
dated 06/11/2021).

2. An algorithm for navigation, implantation and transpedicular fixation of screws
during surgery using an intraoperative computed tomograph combined with a
navigation station has been developed, which reduces the risk of revision operations,
reduces the trauma and duration of surgery, as well as intraoperative blood loss.

3. The developed author's surgical technique for implantation and adaptation of
screws of various modifications using the developed intraoperative algorithm for
using a CT scanner with a navigation station reduced the number of postoperative
complications and length of stay in the hospital, and significantly increased the
clinical and economic effect.

Practical significance:

1. The use of an intraoperative computed tomograph with a combined navigation
station makes it possible to reduce the frequency of screw malposition during
surgery and the need for revision operations.

2. 2. The learning curve for transpedicular fixation technique is significantly reduced
when using an intraoperative CT scanner and a combined navigation station.

3. The use of the developed intraoperative algorithm for transpedicular fixation
using an intraoperative computed tomograph combined with a navigation station and
the use of an electronic beam transducer allows the neurosurgeon to effectively
visualize and thereby control the accuracy of his surgical procedures during the
operation.

4. The use of an intraoperative computed tomograph combined with a navigation
station is possible not only for open surgeries on the spine, but in cases of minimally
invasive percutaneous operations of transpedicular fixation, including after
traumatic injuries of the spine and its consequences.
Basic provisions for defense.

1. The use of the developed algorithm for using the navigation system in spinal
surgery for traumatic spinal injuries allows avoiding unacceptable screw malposition
and avoiding revision surgeries.

2. The use of the developed technique for intraoperative use of a computed
tomograph using a navigation station reduces the trauma of operations, reduces



blood loss, the frequency of intraoperative and postoperative complications, and
reduces the length of the patient's stay in the hospital.

3. The developed algorithm for the use of intraoperative computer navigation during
surgery in patients with spinal injuries reduces the time of surgical intervention,
increases the speed of screw implantation, allows intraoperative control of the
accuracy of their location and adapts the use of screws of various modifications and
manufacturers.

Implementation of the research results.

When performing scientific work, the use of the O-arm and the StealthStation
navigation station during operations on the spine was introduced in the Department
of Traumatology No. 1 of the acad. Batpenova N.D.

The topic was planned - carried out within the framework of the NTP NIITO
"New medical technologies to improve the results of the treatment of chronic
diseases and the consequences of injuries with severe loss of function and severe
complications™ No. 0117RK00027.

Approbation of the dissertation.

On the topic of the dissertation, 14 printed works were published, which fully
reflect the main results of the study: of which 1 article in English in the journal of
the international citation base Scopus, 3 works in publications recommended by the
Committee for Control in Education and Science of the Ministry of Education and
Science of the Republic of Kazakhstan, 8 publications in the materials of
international conferences. One act of implementation in NNTsTO them. acad.
Batpenova N.D. (Appendix A), co-author of 1 methodological recommendation on
the topic of the dissertation (Appendix B). There is 1 copyright certificate (Appendix
B).

Thesis materials were presented at the XVIII All-Russian Scientific and
Practical Conference "Polenov Readings™ (St. Petersburg, 2019), at the X Congress
of the Association of Spine Surgeons (RASS) (Moscow, 2019), at the scientific and
practical conference "Actual Issues of Traumatology and Orthopedics” (Jizzakh,
2019), at the XXII All-Russian Scientific and Practical Conference (Leninsk-
Kuznetsky, 2019), at the 11l Congress of Traumatologists and Orthopedists of the
Republic of Kazakhstan and the VII Congress of the Eurasian Congress of
Traumatologists and Orthopedists (Nur-Sultan, 2019), at the XI1X All-Russian
Scientific and Practical Conference "Polenov Readings" (St. Petersburg, 2020), at
the international scientific and practical online conference "Modern Aspects and
Priority Directions for the Development of Traumatology and Orthopedics” in
memory of Academician of the National Academy of Sciences of the Republic of
Kazakhstan Batpenov N.D. (Nur-Sultan, 2020), at the republican scientific-practical
conference with international participation “Polytrauma. Modern approaches to
diagnostics and complex treatment”, dedicated to the 80th anniversary of Doctor of
Medical Sciences, Professor Zhanaspaev Amangazy Masalimovich (Semey, 2020).

The volume and structure of the dissertation.

The dissertation consists of an introduction, a review of the literature, 2 sections
of their own research, a conclusion, conclusions and recommendations. The volume



of the dissertation is 101 pages, 12 tables and 42 figures, 3 appendices. 116 literature
sources were analyzed.

Findings.

1. Comparative analysis of the results of surgical treatment of traumatic injuries
of the spine using an image intensifier showed that screw malposition is observed in
6.7%, of which unacceptable malposition is in 1.6%. Patients with unacceptable
screw malposition require revision surgery.

2. During surgical treatment of spinal injuries with the use of O-arm (in
isolation), incorrect placement of screws was observed in 1.4% of cases, of which
unacceptable malposition was observed in 0.4%, which was diagnosed during the
current operation and eliminated.

3. The results of surgical treatment of spinal injuries using O-arm and
navigation station showed that incorrect implantation of screws was observed in
2.8% and there were no cases of unacceptable screw malposition.

4. The use of O-arm (in isolation) and O-arm with a navigation station during
spinal surgery can reduce the duration of operations and reduce blood loss compared
to operations performed under an image intensifier tube. Blood loss in patients
operated on with O-arm (in isolation) was greater than in patients operated on with
O-arm and navigation. The terms of inpatient treatment of patients operated on using
an image intensifier were longer than the terms of treatment of patients operated on
using O-arm (in isolation) and O-arm with navigation.

5. Implementation of the O-arm with a navigation station made it possible to
adapt the implantation of screws from other companies, which are not inferior in
quality to the manufacturer's screws, which gave an economic effect of 21.1%.

6. The use of an O-arm with a navigation station is possible both in open
surgeries and in minimally invasive percutaneous surgeries.

Personal contribution of the dissertation student.

Writing a literature review, collecting material, participating in the diagnosis
and treatment of patients, including operations. Analysis and generalization of the
obtained data, their statistical processing. During the collection of literary data and
scientific material, the preparation of scientific articles, abstracts for publications.
Speech at international conferences with coverage of the main provisions of the
study. Autor of a methodological recommendation.



