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AHHOMayun
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Abstract

Conceptual or systemic approaches to treatment of the traumatic brain injury effects developed by the authors have been reported, which are
based on studying the pathogenesis and sanogenesis of the disorder. The use of those has markedly improved the results of treating the skull and
brain abnormalities, caused by traumatic brain injury, due the to increased use of the minimally invasive and reconstructive surgery.
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K aK K KOHCEPBAaTUBHOMY, TaK U K XHUPYPTAYECKOMY
JIEYEHUI0 IOCJIEZICTBUA UYEPEITHO-MO3TOBON TPaBMBI
CYIIIECTBYET /IBA IOJXO0/A: JIMHEHHBINH U KOHIIENTYaIbHbBIN
(puc. 1).

JIMHEWHBIH TOAX0J OCHOBAaH HAa JIOTHKE 3JIpaBOTO
cmbpIcsa. OH IPOCT, HOHATEH U 4acTo 3 ¢eKTUBEH.

KoHIenTya apHbIN OAX0/] OCHOBAH Ha JIOTUKE HAYYHBIX
s3HaHu#. OH CJI0KeH, TPEOYET ClIeUaTbHBIX UCCIIe/IOBAHUM
U MOXeT KPYyTO U3MEHATh TAKTHKY JIEUEHUS C PE3KUM
VJIydIIeHUEeM ero pe3yIbTaToB.

Kitaccuueckuil mpumep — CUTyanus C JIeUeHUeM XPOHHU-
YeCKUX CyOAypasibHbIX reMaToM. Ilo JioTHKe 3ApaBoOro
CMBICJIA CIIeZyeT OJJHOMOMEHTHO U PAJUKAIbHO UYepes Tpe-
MaHAIMIO Yeperna yopaTh reMaToMy BMeCTe ¢ KarcyJioi. Pe-
3yJITaT — FeMaToMa U ee Kallcysia OTCYyTCTBYIOT: YacThble
OCJIO’KHEHUSsI, 00YCIOBJIEHHbBIE TTOCJIE0TIEPAITUOHHBIM KOJI-
JIaTiIcOM MO3Ta; JieTaJabHOCTh — 12—18%. Ilo jioruke Ha-
VUHBIX 3HAHUW TeMaToOMy U ee KalcyJly youpaTh He HaJ0.
YToOBI 3aITyCTUTD MIPOIECC CAHOTEHEe3a JOCTATOYHO MUHHU-

MaJIbHO WHBA3WBHO M3MEHUTH BHYTPUTEMATOMHYIO CPEY
(T.e. ycTpaHUTHh UBOBITOYHOE COJIEPIKAHUE MPOJIYKTOB Jie-
rpajjanuu GubpUHa, MO/AJIEPKUBAIOIIUX CYIIECTBOBAHUE
reMaToMbl). Pe3ysipTaT — remaToMa M ee Karicysa Imocre-
TIEHHO MTOJIHOCTHIO PEe30POUPYIOTCSA: OCJIOKHEHUSI, CBSI3aH-
HbIE C KOJUIATICOM MO3Ta, OTCYTCTBYIOT; JIETAJIBHOCTD — 1%.

Eme npumep. Ilpu mocrrpaBmMaTuyeckoi 06as3ayibHOU
JINKBOPEE I10 JIOTUKE 37[PaBOT0 CMBICJIA JIJIsI ee IIpeKpalie-
HUSI IOCTATOYHO JINKBUIUPOBATH (DUCTYIIY, Yepe3 KOTOPYIO
1epebpOCIMHAIBHAS KUIKOCTh U3JIMBAETCS SKCTPAKPAHU-
apHO. OTHAKO TAKOH 3JIEMEHTAPHBIH ITOAX0]T OU€Hb YaCTO
3aKaHYUBAJICS PEIUIUBOM, TaK KaK TUIIEPIPOAYKIIHS JINK-
BOpa IMPOJIOJIKAIACH. DTO MPUBOAUIO K TAKEJIOMY Teue-
HUIO TOCJIEONEPAIIHOHHOTO MEPUO/IA BCJIE/ICTBHE BHYTPH-
YepenHOU TUMEePTEH3UN U 3aKAaHYUBAJIOCH HECOCTOSITEIb-
HOCTBIO IJIACTUYECKON PEKOHCTPYKI[UH.

ITo jlorMKe HAyYHBIX 3HAHUM OJJHOMOMEHTHO C 3aKpbI-
TreM (PUCTYJIBI CJIEAyeT OCYIIECTBJIATh BPEMEHHOE TYH-
HEeJIbHOE J[PEHUPOBaHHUE JIIOMOAJIBHOTO CaKa, YTO IMO3BO-
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Puc. 1. Moaxoabl K neyeHuio.
Fig. 1. Approaches to treatment.

[Nogxoabl K e4eHunto

JIMHENHBIN. KoHuenTyanbHbIN.

OcHoBaH Ha noruke OcHoBaH Ha noruke

34paBoro cMmbicrna Hay4HbIX 3HaHWUN

JISIET TIEPECTPOUTHCS CHUCTEMeE JINKBOPOIPOAYKINH, (PyHK-
[UOHUPYIOIIEH ¢ HeoOXOAUMON U3OBITOYHOCTHIO BCJIE-
CTBHE IIOCTTPABMATUYECKOHN NIPAMOH CBA3H IyTed IIUPKY-
JIAIUN 1epeOpOCINHAIBHON KUAKOCTH C BHENIHEH cpe-
JI0H, Ha HOPMOIIPOAYKIIUIO II0CJIe OIIEPAaTUBHOIO yCTPaHe-
HUA JIUKBOpeU. B mogjapisaomem duciie HabIOeHu pe-
3yJIbTaThl IIACTUKH JIMKBOPHOH (HCTYJIBI CTaad XOPO-
ITUMH.

VTak, KOHIIENTyaIbHBIM MU CUCTEMHBIH II0/IXO0/L K JIede-
HUIO II0CJIe/ICTBUN YepPEITHO-MO3TOBOM TPaBMbI PaBHO3HA-
yeH GuI0codCKOMy: OXBAThIBasA IIPOOJIEMY LIEJTUKOM, YIH-
TBIBAET BCE JBIDKYIIME MEXaHU3MbI 3a00JI€BAHNA U BBI3/10-
POBJIEHHSA, OCHOBAaH Ha M3y4YeHUU IIaTOTeHe3a W CaHOoTe-
He3a IaTOJIOTUH, UCIIOJIb3yeT aJZieKBaTHbIE METO/BI U TeX-
HoJstoruu xupypruu. Ero s¢dexTuBHOCTD OLleHUBaeTCs I10-
JIy4eHHBIMH pe3yJIbTaTaMy IPUMeHeHHA.

ITpencraBum paspaboraHHble B HallOHAJIBHOM LIEHTpE
Helipoxupypruu uMm. H.H. BypseHko KoHIlenTyaJpbHBIE
II0/IX0/1bl IPUMEHUTEIPHO K BeAyIuM (popMam XUpPypru-
YeCKH 3HAYMMOH IOCTTPAaBMAaTHYECKON ATOJIOTHUH.

IMocTTrpaBMaTUYeCKHE apTEPUO-CUHYCHbIE

coycTh (1315 HAOII0/IEHUI).

Konuyenyua pexkoHcmpykmugHoU xupypeuu: pasobiie-
HUE MaTOJIOTUYECKOT0 CMEIIeHHsT apTePUaIbHON U BEHO3-
HOHM KPOBH; BOCCTAHOBJIEHUE 11€JIOCTHOCTHU MOBPEKIEHHBIX
apTepUaIbHBIX CTBOJIOB ¥ BEHO3HBIX KOJIJIEKTOPOB.

TexHo102uU: FHIOBACKYJISIPHAS IJIACTUKA JIe(DEKTOB CTe-
HOK COCY/10B (C TIOMOIIIbIO OAJUIOHOB, CIIUpAJsIel, CTEHTOB).

Pesyavmamut: xopowue — 82,1%; yAOBIETBOPUTEb-
Hble — 13,2%, OCJI0KHEHUS — 4,3%, JIETAILHOCTh — 0,4%.
(puc. 2—4).

XpoHHYecKHe cyoaypaibHbIe FeMaTOMBbI

(558 nabsroeHmit).

Konyenyua MUHUMANbHO UHBA3UBHOU XUpypauu: ycTpa-
HeHUe U30BITOYHOrO HAKOIUJIEHH IIPOAYKTOB Jerpajialiiu
¢bubpuHa 13 BHYTPUIeMaTOMHOHN CpeZbl; yIpaBisgeMas
BHYTPEHHSA JeKOMIIPECCH.

TexHon02uu: ONIOPOKHEHUE U IIPOMBIBAHHE ITOJIOCTH Te-
MaTOMBI Yepe3 MUHHOTBEPCTHE ¢ KPATKOCPOYHBIM 3aKphI-
THIM Hapy>KHBIM €€ IPEHUPOBAHNUEM.

Pesyavmamul: xopoine — 91,6%; y10BJIeTBOPUTEIbHBIE —
3,2%, MOBTOpPHBIE Ollepaliuul — 4,1%, JeTaJIbHOCTh — 1,1%
(puc. 5).

Puc. 2. TpaHcapTepunanbHasa PeKOHCTPYKTUBHaA onepauua npu Kapo-
TUAHO-KaBepHO3HOM coycTbe Mo ®.A. CepbuHeHKo. A — BHELWHWIA BUA,
naumeHTKN A0 onepauuu; xemos ceBa, b — uepes 7 gHeii nocne onepa-
Lun; 3HauYMTeNbHOE YyMeHblUEHNe XeMo3a; B — aHrnorpamma fo onepa-
uuu; T - nocneonepauynoHHas aHrMorpamma, coyctbe He QYHKLUOHM-
pyeT, BHYTPEHHAA COHHasA apTepus Npoxoanma.

Fig. 2. Transarterial reconstructive surgery according to F.A. Serbinenko in
patient with carotid-cavernous fistula (CCF). A - patient's appearance before
surgery; left-sided chemosis, B — 7 days after surgery; significantly reduced
chemosis; C — angiography before surgery; D — angiography after surgery,
nonfunctioning fistula, patent ICA.

—

MpumeyaHye: 1 — BHyTPEHHSASA COHHasA apTepus, 2 — 3afH1e OTAENbl Kame-
HMCTOrO CMHyCa, 3 — KaBEPHO3HbIN CUHYC, 4 — YCTbe FNa3HbIX BeH, 5 — TeHb
6annoHa, pacrnonoXXeHHOro B KaBEPHO3HOM CUHYCE, 6 — MECTO pacrnosio-
KeHua GucTynbl.

Keys: 1 - ICA, 2 - posterior petrosal sinus, 3 — cavernous sinus, 4 - venous
drainage of the eye, 5 — shadow of the balloon located in the cavernous
sinus, 6 — location of the fistula

Puc. 3. PEKOHCTPYKLNA KaBEPHO3HOro OTAeNa BHYTPEHHeln COHHOM ap-
Tepuy Npu KapoTUAHO-KaBEePHO3HOM COYCTbe C MCMoJib30BaHueM
cTeHTa-rpadTa. A - ncxopHas aHrnorpadus, b — KoHTponbHaa aHrno-
rpadus - ToTanbHoe pa3obLyeHrie KapOTULHO-KaBEPHO3HOIO COYCTbA.
Fig. 3. Reconstruction of the ICA cavernous part using the stent-graft in patient
with CCF.

MpumeyaHyie. 1 — BHyTPEHHAA COHHasA apTepus, 2 — KABEPHO3HbIN CHHYC,
3 — BepXHAA rnasHas BeHa, 4 — NoNoXKeHUe cTeHTa-rpadTa.

A - baseline angiography, B - control angiography — complete
disconnection of CCF.

Keys: 1-ICA. 2 - cavernous sinus. 3 - superior ophthalmic vein. 4 — location
of the stent-graft.

ITocrTpaBMaTuueckas ruaponedaius

(247 nabmoneHmuii).

Konyenyus MuHuUManbHo UHBA3UBHOLL XUpYpaul: OTBe-
JIeHUe JINKBOpA 3a IpeJiesibl KPAaHHOBEPTeOpaIbHOro Ipo-
CTPAHCTBA; UCIIOJIb30BAHNE BHEIepeOPATbHBIX IOJIEN /I
pe3opbIuu JIMKBOpA.
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Puc. 4. YctaHoBKa nepenoToKOHanpaBnAoLero cTeHTa Ha ypoBHe -
raHTCKOM YaCTUYHO TPOMOGUPOBAHHON aHEBPU3Mbl KaBEPHO3HOTO Cer-
MeHTa BHYTpeHHell COHHOI apTepuu (yKa3aHo cTpenKoii). A — ucxofHas
aHrvorpaéus. b - koHTponbHaa CKT-aHrnorpadus yepes 1 rog nocne
onepauyuu - ToTafibHOe TpoMbupoBaHue aHeBpusMbl. MMonoxeHne
CTEHTa OTMEYEHO CTpenKamMm.

Fig. 4. Guide stent inserted at the level of the giant partially thrombosed
aneurysm of the ICA cavernous part (arrow). A - baseline angiography.
B - control helical CT angiography one year after surgery — completely
thrombosed aneurism. Location of the stent is pointed at with arrows.

Puc. 5. XpoHnyeckana ABYCTOPOHHAA cy6aypanbHaA rematoma (6onblue
cnpaBa) y 6051bHOro 66 net. B KnMHUKe LOMUHMPYET NeBOCTOPOHHNI re-
munapes. MPT-guHamuka. AKCuanbHbI, caruTTanbHbii U GpoHTanb-
HbIiA cpesbl: a, 6, B — o onepauum (ot 26.04.2021): BUgHa o6LWIMpHas ru-
NepuHTEHCUBHAA XpoHMYecKasa cybaypanbHas rematoma no6Ho-Te-
MeHHO-3aTbIJIOYHOI o6nacTu cnpaBa M No6HO-TeMeHHOU obnacTtu
cneBa; CMelleHNe CpeAVHHBIX CTPYKTYP BNEeBO Ha 8 MM; T, i, € — cnycTA
65 cyT (01 01.07.2021) nocne 3aKpbITOro HapyKHOro APEHNPOBAHNA Te-
MaTOM C [IByX CTOPOH; BUAEH HE3HAUYNTEJIbHbI OCTaTOYHbIN 06beMm re-
MaTombl cripaBa. KnuHuuyeckn - crnaxmBaHue uedanrnyeckoro CuH-
APOMa, NpaKTUYeCcKn NOJIHOe perpeccrpoBaHNe JIeBOCTOPOHHEro re-
Munapesa.

Fig. 5. Bilateral chronic subdural hematoma (being larger on the right side)
in the 66-year old patient. The predominant clinical manifestation is the
left-sided hemiparesis. Dynamic changes, MRI. Axial, sagittal and coronal
slices: a, b, ¢ - before surgery (dated 26.04.2021): the extensive
hyperintense chronic subdural hematoma is visible, involving the right
frontal-parietal-occipital region and the left fronto-parietal region; 8 mm
midline shift to the left; d, e, f - 65 days (dated 01.07.2021) after the
bilateral closed external drainage of hematomas; small residual hematoma
is visible on the right. Clinical features - improvement of cephalalgia,
almost complete regression of the left-sided hemiparesis.

TexHon02uu: TTPOrPAaMMUpYyeMOe LIYHTHPOBAaHHE GOKO-
BBIX JKEJIyJI0YKOB; IIIYHTUPOBAHUE JIIOMOQJIBHOTO CaKa.

Pesyavmambt: Xopomue — 52,2%; y0BJI€TBOPUTE/IbHbBIE —
22,0%, OCJI0KHEHUS — 21,2%, JIeTaIbHOCTD — 3,7% (puc. 6, 7).

Puc. 6. MoctTpaBMaTnueckas rugpouedanus: a, 6 — KOMnbloTepHas To-
morpadua yepes 1,5 mec nocne yepenHo-Mo3roBol TpaBMbl, pasBuTme
ruppouedanun (peskoe paclimpeHne XenyaouKoBoiN CMCTEMbI C Nepu-
BEHTPUKYNAPHbIM OTEKOM); B, I — 1 MecC CnycTa Mmocne WyHTUpYIoLein
onepauuun — HopManmn3aLma COCTOAHNA XKeyA04KOBOIN CUCTEMBI.

Fig. 6. Posttraumatic hydrocephalus: a, b - CT 1.5 months after TBI, the
development of hydrocephalus (dramatic expansion of the ventricular system
and periventricular edema); ¢, d - one month after the shunt surgery —
ventricular system condition is back to normal.

ITocrTpaBMaTHUecKas JIUTeIbHAA O0a3aibHad

JUKBOpest (662 HaGIIOeHNUs).

Konyenyusa pexoHcmpykmueHoll xupypauu: BOCCTAHOB-
JIeHWe 3aMKHYTOTO KOHTYpa IUPKYJIALWH Lepebpociu-
HAJTBHOU JKUJKOCTH; IUIACTUKA JINKBOPHOU (UCTYJIBI.

TexHono2uu: 3HAOCKONNYECKOe (MM MHTPaKPaHUAIb-
HOE) 3aKphITHE JINKBOPHOU (DUCTYJIBI C MCIIOJb30BAHUEM
ayTOTKaHeH; BpeMeHHOe a[allTUBHOE TYHHEJIbHOe HapyXK-
HOe JIpeHUPOBaHUe JIIOMOATbHOTO JINKBOPA.

Pesyavmambwl: SHIOHA3ATBHBIA SHIAOCKOITMYECKUN JI0-
CTYII: XOpouIue — 96,6%, peliuiuBbl — 5,4%, JIETaJIbHOCTD —
0%; MHTPaKPAaHUAIBHBIN JIOCTYIL: XOpoliue — 85,2%; peru-
JIUBBI — 13,3%, JIeTAIBHOCTD — 1,2% (puc. 8—10).

JedexTsl uepena (2135 HaOIOAEHUT).

KoHrienius peKOHCTPYKTUBHON XUPYPTHU: BOCCTAHOB-
JIEHUE 1IeJIOCTHOCTU Yepelia U 3al[UThl MO3Ta OT BHEITHUX
BO3/elicTBUN (BKJIIOYast aTMoc(hepHOe JaBeHne); HopMa-
Jm3anysi 1epeOpasibHON TeMOMHAMHUKH U JINKBOPOTOKA;
BOCCTAHOBJIEHUE WHAWUBUAYAJIbHONH KOHQUTYpAIUH TBEP-
JIBIX U MSATKUX MTOKPOBOB T'OJIOBBI U KPaHUOGANATHHOTO
repexo/a.
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Puc. 7. InHamuKa nocTTpaBmaTnyeckon rugpouedanum y 6onbHoro 24
neT ¢ TAXKeNoN YepenHo-MO3roBoi TPaBMOIA: @ — Ha KOMMbIOTEPHO TO-
Morpaduu (akcmanbHblii cpes) Ao onepauumn BU3yanu3npyoTca peskoe
pacwpeHune XenyAo4yKoBO CMCTeMbl, OTCYTCTBME cyGapaxHoupasb-
HbIX Lienen, o6lmMpHas nopsHuedanmyeckas KMCTa U KOCTHbIR aedekT
no6Ho obnactu cnpaea; 6 — KOMNbIOTEPHON TOMorpaduu nocne UM-
nnaHTauuy NPorpaMmmmnpyemMon WyHTUPYIoLLEel CMCTEMbI: YMEHbLUEHNE
pa3mMepoB XKenyaouKOBOI CUCTEMbI (BEHTPUKYNAPHDBINA KaTeTep B Npo-
cBeTe NIeBOro 60KOBOro XenyAouka); B, I - HEeMHBa3VBHOE U3MeHeHne
nokKasatenei nNporpamMmmupyemMoil WyHTMPYIoLLEel CUCTEMbI B poLecce
noa6opa ee NnapameTpoB.

Fig. 7. Posttraumatic hydrocephalus improvement in the 24-year old patient
with severe traumatic brain injury. a — dramatic expansion of the ventricular
system, no subarachnoid space, large porencephalic cyst, and the right frontal
bone defect are visible on the CT images (axial slice) obtained before surgery;
b - CT after implantation of the programmable shunt system: reduced
ventricular system volume (ventricular catheter in the lumen of the left lateral
ventricle); ¢, d - non-invasive changing the programmable shunt system
indicators during the system parameters adjustment.

Puc. 8. KT-uncrepHorpadus, caruTranbHbIi Cpes y NauyuneHTa c nocTTpas-
MaTunyeckon 6asanbHoii IMKBopeei. Busyanusnpyetca obnactb gedekra
OCHOBaHWA nepefHen YepenHoi AMKY C IMKBOPHOI GpUCTyno.

Fig. 8. CT cisternography (sagittal slice) of the patient with posttraumatic
basal liqguorrhea. The anterior cranial fossa defect and the cerebrospinal fluid
fistula are visible.

Puc. 9. PeKOHCTPYKTMBHasA XMPYprus Mo 3aKpbiTUIO JINKBOPHON ¢u-
cTynbl. BepxHunn pap - nHTpaonepaunoHHble cHUMKK (0° 3HAOCKON)
6onbluoro aedekra B Kpbille NepefHUX OTAENOB pelleTyaToro nabu-
PUHTa NpY SHAOCKOMMYECKOM SHAOHAa3aIbHOM [OCTYyne: a — NIacTUHbI
XpAwa (yKasaHo CTpenKol), yCTaHOBJEHbl MHTPaKpaHuanbHo, 6 — noc-
KyT 13 wupokon dbacuyum 6eapa (ykasaHO CTPenKon) yioXKeH Ha MecTo
nedekTa. HMXHUIN CHUMOK (B) — MHTpaonepauunoHHblii Bug aedekra pe-
leTyaToN NNacTUHKK CneBa Npu TpaHcKpaHuanbHom poctyne. Ha KT-
uucrepHorpaduu obnactb fedeKkra ykasaHa CTPenkoii.

Fig. 9. Reconstructive procedure aimed at cerebrospinal fluid fistula closure.
Upper row - intraoperative images (0° endoscope) of the large defect in the
anterior roof of the ethmoidal labyrinth, endoscopic endonasal approach: a -
intracranial insertion of cartilage laminae (arrow), b — the defect is covered
with a fascia lata flap (arrow). Below (c) — intraoperative image of the
cribiform plate defect on the left side, transcranial approach. The area of the
defect on the CT cisternogram is pointed at with arrow.

TexHonoz2uu:

— komubloTepHOe MozienupoBanue (CAD — computer ad-
diter design);

— agpuruBHble TexHosioruu (CAM — computer addit
manufaktur):

e J1a3epHas crepeosnnrorpadusa (cos3zmaHue NOIUMEPHBIX
[IOJIHOMACIITAOHBIX MOJIeJIell UMIUIAHTATOB 4Yepena, a
Taxke (HOTONMOTMMEPHBIX IIpecc-hOPM IS UX U3TOTOB-
JICHUS);

e 3D-mleyaTh THUTAHOBBIX UMILJIIAHTATOB (3JIEKTPOHHO-
sy4eBoe miaBienne EMB — Electron Beam Melting; s1a-
3epHOe ciuiaBieHne Mera/uioB DMLS — Direct Metal
Laser Sintering u SLMC Selective Laser Melting);

— cybcTpakTHBHBIE TexHOJIOruu (pesepoBaHye U U3ro-
TOBJIeHUE Tpecc-GopM Ha crankax YIIY);

— ZIeEpPMOTEH3HUA C HUMIUIAHTAIIUEH SKCIAHJIEPOB IO/
KOKY T'OJIOBBI.

Pesyavmamot: xopoumne — 93,8%, ocyioxxHeHUs — 6,2%,

JIeTaJIbHOCTh — 0% (puc. 11—13).
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Puc. 10. MeTofuKa «TyHHeNIbHOro» APeHNPOBaHUNA NioM6GanbHOro NMKeBopa: 1 - NyHKUUA 1 BBeeHNe KaTeTepa B CniHaibHoe cybapaxHouganbHoe
NPOCTPaHCTBO; 2, 3 - MOArOTOBKa M NPOoBeAeHNe KaTeTepa B NOAKOXKHO-KMPOBOI KNeTyaTKe Ha nepeiHe60KOBYI0 MOBEPXHOCTb GPIOLIHON CTEHKN;
4 - Bupg nocne dpuKcaLmm KateTepa 1 NOACOeANHEHNA pe3epByapa /1A c6opa NMKBopa.

Fig.10. The tunneled lumbar drain technique: 1 — puncture and insertion of the catheter into the spinal subarachnoid space; 2, 3 — the catheter prepared and
guided through the subcutaneous adipose tissue to the anterolateral abdominal wall; 4 — view after the catheter fixation and attachment to the cerebral fluid
reservoir.

Puc. 11. PeKOHCTPYKLMA KOCTHOTO AedeKTa Yepena: a — NoHoMacwTabHble cTepeonutorpaduyeckme potononnumepHbie mogenu yepena (1, 2) na-
LMeHTa € O6LWVPHBIM NOCTTPaBMaTUYECKUM AedpeKToM 106HO-0p6UuTanbHON 0651acTy 1 ABYCOCTABHbIX UMMIAHTAaTOB (MOAENMPOBaHME Ha OCHOBe
«BUPTYanbHOro foOHOpa»); 3 — ctepeonuTorpapuyeckne GpoTononmmepHble Npecc-GpopmMbl ANA NHTPaONepPaLMiOHHOTO N3rOTOBJIEHNA UMIIaHTaToB.
Bupa nauveHTa (60KoBasA 1 npsimaa npoeKkuum) go (6) n nocne (B) pEKOHCTPYKL MM KOCTHOro AedekTa.

Fig. 11. Reconstruction of skull bone defects. a) full-scale skull models, constructed using photopolymerization-based stereolithography (1, 2), of the patient with
the large posttraumatic defect in the orbitofrontal region and the two-piece implants (virtual donor based modeling); 3 - photopolymerization-based
stereolithography molds for the intraoperative implant manufacturing. Patient's appearance (lateral and frontal views) before (b) and after (c) the bone defect
reconstruction.
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Puc. 12. PeKoHCTpYyKLmA KOCTHOro AedeKTa uepena y nauvieHTa 46 net (4eKkomnpeccmBHas TpenaHauus B 106HO-TeMeHHO-BICOYHOM 0651acTu cneBa
BbINOJ/IHEHA B OCTPOM Mepuoge YepenHo-mo3roBoii TpaBmbl). Bug naymeHTa go (a) n nocne (6) onepaunu; B — TUTaHOBbIV UMNAHTAT (aaANTUBHbIE
TexHonoruu - 3D-neyatb, 3neKTPoOHHO-NyuyeBoe nnasneHne EBM - Electron Beam Melting); r - 3D-KT pgo (cneBa) n nocne (cnpaBa) onepauuu.

Fig. 12. Reconstruction of skull bone defect in the 46-year old patient (fronto-temporo-parietal decompressive craniectomy was performed during the acute
period of the traumatic brain injury). Patient's appearance before (a) and after (b) surgery; c - titanium implant (additive manufacturing — 3D printing, Electron
Beam Melting (EBM)); d — 3D CT before (left) and after (right) surgery.

Puc. 13. MnacTnyeckas peKoOHCTPYKLUMA KOXKHbIX MOKPOBOB Y 60/1bHOro 15 neT ¢ MocTTpaBMaTU4YeCcKM KOCTHbIM filepeKToM Yepena JieBoli IOGHOI
0651aCTV N OGLUMPHBIM MIOCKOCTHBIM PY6LIOM JIeBO JIO6HO-TeMeHHOoI obnacTtu (~ 200,0 cm2): 1 - o6WMiA BUA KOXKHOIo py6La MArkKMx NoKpoBOB ro-
noBbl (60NbHON Ha onepaLVoOHHOM CTone nepep NepBbiM 3TanomM XUPYPrmyeckoro feyeHus); 2 — UMIVIaHTaLMA SKCnaHAaepos; 3 — cnycTa 2,5 mec
nocsie MNAaHTauuM 4BYX SKCMNAHAEPOB M MOCTENEHHOro UX HaMoONHEHNA XULKOCTbIO ANS PACTSXKEHUS KOXHbIX NOKPOBOB, 06beM 3KCMaHAepoB
1200,0 cM2 (MMHUAMM 1 CTPESIKaMK YKa3aHbl MJ1IaHMpyeMmble pa3pesbl KOXKM 1 HanpaB/ieHUsA ee nepemeLleHnsa U potaunn); 4 — Xupypruyeckui stan
yZAaneHus 3KCNaHAepoB C NocneayoLLM NcceyeHeM NJI0OCKOCTHOrO py6Lia 1 NNacTUKON KOXKHbIX MOKPOBOB rofioBbl; 60nbHoI A0 (5) 1 Ha 20-e cyTKn
(6) nocne onepayuu.

Fig. 13. Skin graft reconstruction surgery in the 15-year old patient with the posttraumatic left frontal skull bone defect and the large flat scar in the left
frontoparietal region (~ 200.0 cm2): 1 - general appearance of the skin scar of the scalp (patient on the operation table before the first stage of surgical treatment);
2 - implantation of tissue expanders; 3 — 2.5 months after the implantation of two tissue expanders and their gradual filling with liquid in order to stretch the skin,
the expander volume is 1200.0 cm2 (the planned skin incisions, as well as the directions of moving and rotating are marked by lines and pointed at with arrows);
4 - surgical removal of the expanders with subsequent scar excision and scalp reconstruction; the patient before (5) and 20 days after (6) surgery.
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3axiaouyeHue

Wrak, ncxo/ist 13 MaciTabHOTO U3y4eHus MpobIIeMBbI, CO-
BOKYITHOCTH IIPOBEJIEHHBIX KJIMHUYECKUX, TEOPETHUUECKHUX
U KIMHUYECKUX HCCJIEI0BAaHUM, pa3paboTKu METOIUK pe-
KOHCTPYKTHUBHON M MHUHHMMAaJIbHO WHBA3UBHON HEHWPOXH-
PYPru#, MOKHO KOHCTaTHUPOBaTh, 4TO B lleHTpe Helpoxu-
PYPTHUH CO3/IaHO YUEHHE O MOCJIE/[CTBUAX YEPEITHO-MO3I0-

BOH TpaBMBI. DDHEKTUBHOCTB €TO0 JI0Ka3aHa pe3yIbTaTaMu
JIeYeHHs PeNpe3eHTaTUBHOIO Yrcya O0JIBHBIX C TOCTTPAB-
MaTH4YeCKOH IaToJIoTHeN.

Bmecte ¢ TeM oguepKHEM, B IPObJIeMe IOC/IeACTBUH Ye-
PEIIHO-MO3TOBOH TPaBMBI €Ille OCTAeTCs HEMaIo «OeJIbIx
NATeH», U3yuYeHne KOTOPBIX OTHOCUTCSA K aKTyaJIbHBIM 3a-
JlayaM COBPEMEHHOH HeHPOTPaBMaTOJIOTHH.
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