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COBPEMEHHBIE ACIIEKTbI KPAHUOIIJIACTUKH

C.A. Kapubaii, A.E. KpiabipoB
AO «HaunoHaJIbHBIN HEHTP HEUPOXUPYPTUU»
r. Acrana, Kazaxcran

Pe3rome. MccnenoBanne METOI0B KPaHUOILIACTHKM HAYaJIOCh €III¢ B IPEBHHUE BPEMEHA, COTJIACHO
JTAHHBIM apXEOJIOTUYECKUX MCCIICIOBAHMN MPUMEHEHHE KpaHuornacTuku natupyercs 7000 romom
10 Harel 3pel. Tak, KpaHUOILIACTHKA MPUMEHSITACh MHOTUMH JPEBHUMH ITUBUITH3AIUSIME, BKITIOYAs
WHKOB, OpUTTOB, a3UaToB, xkutenel CeBepHoil AQpUKH U TOTMHE3UHUIICB.

[TokazaHUSIMH K KPAaHHOIUTACTUKE SBJISICTCS 3allUTa TMOJUICKAIICH MapeHXUMbI TOJIOBHOTO MO3Ta,
TaK KaK OTCYTCTBHE KOCTHOTO JIOCKyTa W JeopMaliisi TOJOBHOTO MO3Ta B TOCJICONEPAIIMOHHOM
MIEPHOIC MOTYT MMPUBECTH K PA3BUTHIO IIOCTTPEIIAHAIIMOHHOTO CHHAPOMA, BKIIOYAIOIIET0 Pa3InIHbIC
MIPOSIBIICHUS TaKKE KaK TOJIOBHYIO 00JIb, BOSHUKHOBCHHE CYJOPOKHOTO CHHIpPOMA, TTOBEICHYCCKUE
paccTpoiicTBa, METCO3aBUCUMOCTh. 3aKphITHE JIe(hEKTOB KOCTEH Yeperna IyTeM PEKOHCTPYKIIMH
MPUBOJIUT K HOPMAIM3AMHA BHYTPHUUEPEITHOTO JIABJICHHS, BOCCTAHABIWBAas JIUKBOPO- W
TreMOJMHAMHUKY, YJIydIlIaeT MO3roBOi MeTa0om3M. KpaHuormiacTiuka oka3piBaeT BECOMOE BIIMSHUE
Ha KaueCTBO YKU3HHU MALMEHTOB, [IOMOTrasi UM B BOCCTAHOBJIEHUHU COI[MAILHOM aKTUBHOCTH U IIOMOTast
BEPHYTHCS B TPYAOBYIO JACSITEILHOCTD.

ABTOpBI TIPUIIUTM K BBIBOAY, YTO JaHHas NpoOJieMa Ha CETOMHSIIHUN JeHb MPOAOJIKAeT
OCTaBaThCs aKTyaJbHOM, HECMOTPs Ha pPa3pabOTKy HOBBIX METOIAMK M MCIIOJIb30BAaHHE HOBBIX
MaTepHUajIoB JUISl KPAHHOIUIACTUKH, 3a(UKCHPOBAIM, YTO HE CYHIECTBYET OOIICTPUHSATHIX
OIpeeEHHBIX AITOPUTMOB U PEKOMEH AN 110 BLIOOPY MaTepPHAIOB M METOIMK.

KiaroueBble ciioBa: KpaHHOIUIACTHKA, ayTOIIACTHKA, aJUIOIUIACTHKA, T'eTepPOIUIACTHKA,
MMIUIAHTAThI, TATAHOBBIE IJIACTUHBI, 37J0POBbE, OTICPALIHSL.

MODERN ASPECTS OF CRANIOPLASTY

S.D. Karibay, A.Y. Kydyrov
JSC National Center for Neurosurgery
Astana, Kazakhstan

Summary. Research into carnioplasty methods began in ancient times; according to
archaeological research, the use of cranioplasty dates back to 7000 BC. Thus, cranioplasty was used
by many ancient civilizations, including the Incas, Britons, Asians, North Africans and Polynesians.

Indications for cranioplasty are the protection of the underlying brain parenchyma, since the
absence of a bone flap and deformation of the brain in the postoperative period can lead to the
development of post-trepanation syndrome, including various manifestations such as headache,
occurrence of convulsive syndrome, behavioral disorders, weather dependence. Closing skull bone
defects through reconstruction leads to normalization of intracranial pressure, restoring cerebrospinal
fluid and hemodynamics, and improves cerebral metabolism. Cranioplasty has a significant impact
on the quality of life of patients,

Authors came to the conclusion that today it remains relevant, despite the development of new
techniques and the use of new materials for cranioplasty, there are no specific algorithms and
recommendations for the selection of materials.

Key words: cranioplasty, autoplasty, alloplasty, heteroplasty, implants, titanium plates, health,
surgery.
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BBenenue. TpaBmaruzm
COLIMATBHO-3KOHOMHYECKYIO
MOCKOJIBKY ~ NPHUBOAUT K  BBICOKOMY  YPOBHIO
HETPYJOCHOCOOHOCTH M MEAMKO-COLMAIbHBIM
MOCNEACTBAAM: WHBAJUJAHOCTH W CMEPTHOCTH.
ExxeromHo BO BceM MHUpe OT TpaBM yMHUpaeT OoJjee
5 MIWITHOHOB uesoBeK [1]. M3 HacUMTHIBAIOMIMXCS
ceituac B mupe 300 MJIH. MHBAJIMIOB 3HAUUTEIbHYIO
Y4acTh COCTABIISIIOT )KEPTBBI IOPOKHO-TPAHCIIOPTHBIX
npoucuiecTBuil. [Ipy 3TOM Tpu TsHKEIOH YepenHo-
MO3TOBOH TpaBMe, a TakkKe HPU OMYXOJIX KOCTeH
CBOJIa Yepera, MHOT/Ia OITyXOJISX TOJIOBHOTO MO3Ta

uMeeT  OOJBIIYIO

3HAYMMOCTD,

HapylIeHUN MO3TOBOTO KpPOBOOOpaILleHHS
MIPOJIOIKAET 0CTaBaThCs AKTyaJIbHBIM u
BOCTPEOOBAHHBIM TAKOM METOA JICUCHUS U CIIACEHHUs
KHU3HU HalHEHTA, Kak  JEKOMIIPECCHBHAas

TpenaHauus. IlpuMeHeHne 3Toro MeToja MPUBOJIUT
B KOHEYHOM CYeTe K OTCYTCTBUIO KOCTHOIO JIOCKYTa
u nedopmanu TOJIOBHOTO Mo3ra B
MocJIeonepaioHHOM MEPHOJIE, YTO B CBOIO OUYEpEb
SIBJISIETCSL  MATEpUAJIbHOM  OCHOBOW  Pa3BUTHs
MOCTTPENAHAMOHHOTO CHUHJIpOMA. Juts
MpPeIOTBPAICHNs] Pa3BUTUS JIAHHBIX HapyIIEHUH
JIOJDKHA BBITIOJHATHCS KpaHHOIUIACTHKA.
PexoHcTpykiust Kocteir yepema oOecrieunBaeT
a/IeKBaTHYI0 OMOMEXaHHUYECKYI0 3alllUTy MO3ra,
HOPMaJIN3yeT BHYTPUYEPEITHOE JaBJIEHUE, BIUSET
MOJIOKUTENIBHO Ha JIMKBOPO- W TI'eMOJUHAMMKY,
YIIy4IIaeT MO3TOBOH METa0O0IN3M.

[Touck maTepuaioB U METOAMK JIJIsl 0OecTieueHus
yIOOHBIX W HAJCKHBIX XUPYPTHUECKUX MPOLEAYD
MPOJOJKAET MPEJACTABIATh CIOKHOCTh Kak B
KJIIMHUYECKOM, TaK ¥ B COMAIIBHOM Iu1aHe. OHaKO
HA OJWMH U3 JIOCTYNHBIX B HACTOsIEe BpeMs
MaTEpHUagoB  HE  COOTBETCTBYET  KPUTEPHAM,
HEOOXOIUMBIM [UIs UI€AJIbHOTO MMILTIAHTAaTa.

Ilenb0 HACTOAIIETO MCCICAOBAHUS SIBIISICTCSI

BBISIBICHUE U PAaCCMOTPEHUE  COBPEMEHHOIO
COCTOSIHUSI IpOOJEeMBl JICUEHHs] MALUEHTOB C
MOCTOIIEPAMOHHBIME  JeeKTaMu  uepena ¢
HCIOJIb30BaHUEM Pa3INYHbIX METOJIUK
KPaHUOIUIACTUKHU c y4eToM pe3ynbTaToB
IIOCJIEONIEPALIMOHOIO BOCCTAHOBIICHHS], CHHYKEHUS
HEBPOJIOTMYECKUX NPOSBIECHUNA U  ITOBBILICHHUS

COLMAJIBHOI'O CTATyca MallMeHTOB.

Marepuana u meroabl. Hamu npoBeneH ananus
JIOCTYITHOM ~ JUTEpaTypbl  OTEYECTBEHHBIX U
3apyOeKHBIX aBTOPOB € TIyOHHOM norpyxenus 10 n
0oJiee JeT, MO3BOJUBIIIME HAM TIPOCIIEAUTH UCTOPHIO
BO3HUKHOBEHUS u MIPUMEHEHUS METO/IOB
KpPaHUOIUIACTUKM B HMCTOPUM YEJIOBEYECTBA, 1aTh
XapaKTePUCTUKY IPPEKTUBHOCTH MPUMEHSBITUMCS
MaTepualiaM M OLIEHUTb COBPEMEHHOE COCTOSIHHE
JAHHOW MPOOJIEMaTHKH, & TAK)KE aKTyaIbHOCTh dTOU
TeMbl Ha CEroJAHSIIHUN JeHb. B pesynbrare
MPOBEJICHHOIO IIOMCKa HaMM IIOKa3aHO, 4YTO
AKTyalbHOCTh TEMbl KPAHUOILIACTUKH OCTACTCs

Ype3BbIYAHO BBICOKOH W pa3iu4HbIe aBTOPBI
MPOJODKAIOT TOUCK MaTepUaioB M CTPATETHHl IS
obecrieueHust 0oJiee MEPCICKTUBHBIX M HAJICHKHBIX
XUPYPrUYECKUX Tpoueayp. Pesynbratom 3TOr0
MOWCKa HaMHU pPE3IOMHUPOBAHO, YTO HH OJWH U3
JIOCTYITHBIX B HACTOSIIEE BpPEMs MaTepuaioB He
COOTBETCTBYET KPHUTEPHSIM, HEOOXOJUMBIM  JIsI
WJeanbHOr0 UMIUIAHTATA.

B ucropun genoBedecTBa mepBble yIIOMHHAHHS O

KpaHHOIIacTUKe  mpuHajuiexar  XVI  Beky,
F. Gabriele  (1523-1562rr.) omucan  ciydait
NPOBEACHUST ONEpalud IO  PEKOHCTPYKTHBHON
XMPYpruM yepena IUIACTUHOM M3  30i10Ta  [2].
CoracHo xKe JAHHBIM apXE0JIOTUIECKHX
UCCJIEOBaHUI  NPHUMEHEHHE  KPaHHOIUIACTUKU

nmatupyercs 7000 rogom mo Hamreir sper [3]. Tak,
KpaHUOIUTACTHKa MPUMEHAIACh MHOTMMH JAPCBHUMU
[IUBIITU3AIASAMY, BKITFOUasi MHKOB, OPUTTOB, a3UaTOB,
xkuresiel  CeBepHOM AQpPUKM W [TOJMHE3UHLEB.
OfHrM U3 TpUMeYaTelbHbIX MPUMEPOB MPOBEIECHUS
KPaHHUOIUIACTUKH B APEBHOCTU SIBIISICTCS IIEPYAHCKUIMA
yeper, gatupyembiid 2000 rogoM g0 Hamieu 3pbl, Ha
yeperie uMmeercss jae(eKkT B JICBOH JIOOHOW dYacTh
yepena, KOTOPbIA 3aKpbIT 30JI0TOM  TUIACTUHKOM
tommuHON 1 MM [4].

[lepBoe JIOKYMEHTHPOBAHHOE OTHCaHue
Kpanuoractuku Obiio caemano Fallopius B XVI
BEKE, KOTOPBIA MPEAINOJIOKHUI, YTO KOCTh MOKHO
3aMEHUTH TPH TIepeioMax depena Mpu yCIOBHUH, 9TO
TBEpJas MO3roBasi 000J04Ka He OyeT MOBpEkKAcHa,
KOCTB TIPU 3TOM 3aMEHSJIaCh 30J10TOH MIaCTHHOM [5].

Ha mporsokeHnn Bcell HCTOpUM YeIOBEYECTBA
MPeANPUHAMAITICE ~ MHOTOYHCICHHBIE  TOTBITKH
HUMIUTAHTUPOBATh TKAaHW KMBOTHBIX JIA YCTPAHCHUA
nedexkroB  ueperma.  Mmerorcs  CBHIETENbCTBA
WCTIONIH30BaHMUS B MPAKTUKE KOCTHBIX TPAHCILIAHTATOB
0T coaku, 00€3bsIHbI, KPOJINKA, TeJICHKA U T.1. B 1668
roxy Van Meekeren onmcan ciyyaid peKOHCTPYKIIUH
nedekra depema Trocie TpaBMbl calmed, rae st
KPaHHOTUIACTHKY ObLIa UCTIOIB30BaHA KOCTh COOAKH.

B 1901 romy Marshan cooOmiwi, 4to pora

JKUBOTHBIX ~ XOpOIIO  TEPEHOCATCS  TKaHSIMHU
peunnuenTa pH KpaHHUOIIIACTHKE. Tax
MIPUMEHSJINCh B TIPAaKTHKE pora Obika, OyiBoia H
CIOHOBas  KOCTb  C  yJIOBJIETBOPUTEJIBbHBIMU
pesyapTaTamu [6].

Kpanmormactuka —  3T0  XHpyprudeckas

MpoleaAypa, IHpPH KOTOPOH ycTpaHseTcss Ae(eKT
gyepena IyTEM BKIFOYCHHS BEUIECTBA B KOCTHBIM
nedexr yepena [7].

Kpanvonnactuka  paccMaTpuBaeTcs — MOCHe
JICYCHUS W CTAOWJIM3allii WMCXOJHOM TaTOJIOTHH,
BBI3BABINCH  TEPBOHAYATBHYIO  KPAHUIKTOMHIO;
TaKHe MaTOJIOTUH YacTO BKJIFOYAIOT OTEK OJIOBHOI'O
Mo3ra nocie HapyIICHUs MO3I0BOTO
KpOBOOOpAIIIEH!s, YePEITHO-MO3TOBOM TPaBMbI HITH
OTIYXOJIM TOJIOBHOTO MoO3ra [8].
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[lokazaHussiMM K KpPaHUOIJIACTHKE SBISETCS
3aIUTa MoAJIeKaIle MapeHXUMbI TOJIOBHOTO MO3Ta,
yIydlIeHHe  KOCMETHYEeCKOro  BHJa U B
WCCJICIOBAHUSX aBTOPOB  TMOCIEAHUX  JIET,
KpaHUOILIaCTHKA CTaHOBUTCS MEIUITMHCKON
HEOOXOJUMOCTBIO, BO  m30eXaHWe  BIUSHUS
aTMOC(EpPHOTrO JIaBJIGHUS HA MO3T, HapYIICHHS
JUKBOPO ¥ TEMOTUHAMHUKH [9].

3a BpeMs CyIIECTBOBAaHMS KPAaHHUOTUIACTHKH
WCIIOJIB3YIOTCS CIICIYIOIINE MAaTSPUAIIbI:

1. Ayromnactuka (TKaHb MMAlUEHTA);

2. Annommactrka (TKaHb IPYToro 4ejOBEKa);
3. T'ereporutactuka (TKaHb JXUBOTHOTO);

4. WmmnnaHTtaThl (Ipyrue MaTepuabl).

K coBpemeHHBIM MaTepuanaMm IpeabsSBISIOTCS

CIIeIyIONINe TPEOOBAHUS:

1. BHOCOBMECTUMOCTb;

2. OTcyTCTBHE KaHIIEPOTEHHOTO (P deKTa;

3. II1acTUYHOCTE;

4. BO3MOXHOCTb CTEPHIIM3AINU U COYETAHUS C
AJJIMTUBHBIMU TEXHOJIOTHSIMH;

5. CoBMecCTHUMOCTh c METOAaMHU
HEUPOBU3yaIN3aLUU.

6. YcTOHYMBOCTH K ¢du3nuecKum u
MEXaHMUUYECKHM Harpys3kam;

7. OnrumanbHas CTOMMOCTb!

8. Huskuit YPOBEHb TEIIO- u
AIIEKTPOTIPOBOIUMOCTH;

9. Huzkwii pHCK WH(pEKITMOHHO-
BOCTIAJIUTEIIBHBIX OCJIOKHEHHI.

Ayrtomiactuka.  Otrgaercs  NpeArnodTeHue

ayTOJIOTHYHBIM KOCTHBIM HMIUIAHTaTaM, MOCKOJIBKY
9TO METOJl YMEHBIIAET TMONaJaHue WHOPOIHBIX
MaTepualoB B OpraHusM. Taxxke Apyroil NpUYMHOU
SIBIIACTCSL JIETKOCTh IPHHATHS OPTaHU3MOM CBOETO
COOCTBEHHOT0 OMOJIOTMYECKOro MaTepHaa.

Hcnonp3oBanue ayTOJOTMYHON  KOCTH  JUIS
KpaHUOIIJIACTUKM ~ 00€CleYnBaeT  MPEBOCXOIHBII
KoCcMeTHYecKUil  3pPeKT U IKOHOMHUYECKYIO

3¢ (HEeKTUBHOCTD 110 CPABHCHHUIO C CUHTCTUYCCKUMHU
MaTepuaiaMu. B HacTosiiee BpeMsi HE CyILIECTBYET

B 1889 romy mmacthueckas peKOHCTPYKIIHS
yepera OblIa BIIEPBEIC ONcaHa 3eimeneM, KOTOPBIHA
MCIIONIB30BAJI KYCOUYKH OOJIBIICOEPIIOBO KOCTH ISt

3aKpBITHS. ~ JICBOTO  TEMEHHOTO  JedeKkra ¢
OecmperieieHTHBIM BoccTaHoBieHHeM [ 10].
3ameHa KOCTH, yIaNeHHON BOBpEMSI

KPaHUAKTOMHUH SIBIISIETCS ONTHUMAJILHOM, MMOCKOIBKY
HE BBOJUTCS HUKAaKOW IPYyrod TPAaHCIUIAHTAT WA
WHOPOJAHBIE MaTE€PUAIIBI.

Kak coobmamn Malcolm J.G. et al B
UCCIICIOBAHNH,  BKJIIOYAIOIIEM  JECATHIICTHUN
PETPOCHEKTUBHBIN aHAJIN3 MALUEHTOB, IIEPEHECIINX
KPaHHOILJIACTUKY C MCIOJIBb30BaHUEM ayTOJIOTHYHON
KOCTH, XpaHHUBUICHCS IOAKOKHO HIIN 3aMOPOKEHHON
B aKa/IEMUYECKOM MEIUIMHCKOM LieHTpe. Tak, Obl1o
obcnenoBano 94 manmenta, w3 HuX 34 (36,2%)
KOCTHBIX JIOCKYTOB XPaHWJIMCh IOJKOXKHO U
59 (62,8%) 3aMOpaXNBAIINCH.

O06e TpyIITEl OB CXO0XKH 10 AeMOTpahnIecKuM
XapaKTepUCTUKAM, COITyTCTBYIOIINMHU
3a00JI€BaHUSIM M IOKAa3aHUSM K KPaHUIKTOMHH,
CTaTUCTHYECKHU Pa3IMYaliCh TOJIBKO IO HHIEKCY
Macchl Tena ¥ pacam. Mexay AByMs TpyniaMu He
OBLIO CYLIECTBEHHBIX PA3IMYHMi MO OCIOKHEHHSIM,
MOBTOPHBIM TOCIUTAIN3ALMSIM,
HE3aIJIaHUPOBAHHBIM TOBTOPHBIM OINEPALUSAM WIIN
MIPOJIOJDKUTENBHOCTH TTpeObiBanus [11].

[lo pe3ynbraTaM HcclieOBaHUsI OBUIM ClIETaHBI
BBIBOABI O TOM, YTO HOJKOXHOE M 3aMOPOXKEHHOE
XpaHEeHUE ayTOJOTHHOW KOCTH MPUBOJHUT K CXOKHM
npopuIsIM XUPYPrUUECKOTO pHCKa.
Kpuokonceppauusi MOKeT OBITh MPEAIOYTUTENBHEES
n3-3a Ooyiee KOPOTKOrO BPEMEHHU OINEpalu H
NPEJOTBPAIICHUS]  OCIOXHEHUH C  OpIONIHBIM
KapMaHOM, TOT/Ia KaK NOPTATUBHOCTbH MOAKO>KHOTO
XpaHEeHHMs1 OCTaeTCs OIaronpUsATHON ISl TALMEHTOB,
MePEHECIINX KPaHHOILIACTUKY B JIpyroM
yupexjeHun (puc. 1). OqHako Mo JaHHBIM aBTOPOB
3 Ounnsanuu [12] mocne peKOHCTPYKIUK KOCTeH
yepena ayTOKOCTHBIM MaTepHaIoM B
MOCTOMEPAIMOHHOM MEPHUOJIE HEPEIKO COCTOSHHE

TpPaHCIUIAHTAaTa,  COOTBETCTBYIOILETO  JaHHBIM  HAlMEHTa MPHUBOAUT K TOMY UTO MPHUXOAMTCS
TpeOoBaHUAM, O0JIee YeM ayTOKOCTb. yoaniaTh  KOCTHBIM JockyT B 30%  ciydasx.
B 1821 rony Banbrepy mpumnuceiBaioT nepByro  OCHOBHBIMHU MPUYMHAMU OCJIOKHEHUH,
3apErUCTPUPOBAHHYIO KPaHHMOIUIACTUKY  NPUBEAIIMMHM K YAAJICHUIO ayTOTPaHILIOTaHTa
ayTOJIOTMYHBIM KOCTHBIM TPaHCILJIAHTAaTHOM [3]. ABIISIFOTCS MH(EKINU U PE30pOIHs KOCTH.
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Puc. 1. KomnbrorepHas Tomorpadus nocie onepauu B 3D peKoHCTpyKIHU.
Kpanuornactrka BEINOTHEHA ayTOKOCTEIO.

Hwxe npuBeneHbl CpaBHUTEIIBHBIC XapaKTEPUCTUKN MAaTEPUANIOB Il KPAHUOIIIACTHKH (TalJI.).

Tabnuma — AHanKM3 NPEeUMYIIECTB U HEIOCTATKOB PAaCIPOCTPAaHEHHBIX MAaTEPUAIOB JJIsl KPAaHUOIUIACTHUKU

MatepuaJ

ITpeumymecTBa

HemocTaTrku

AyTonorngHasi KOCTh

NPUHATA XO3SMHOM, HU3Kas 4acTOTa
HepesIoMOB

pe3opOIust KocTH, HHpEKIH

HOHI/IMCTI/IHMCTaKpI/IHaTIﬂ
(PMMA).

MPOYHbBIN, TEPMOCTOMKUIN, UHEPTHBIH,
HU3Kasi CTOMMOCTh, IPOCTOTA B
KCTIOJb30BaHUU

UH(EKIIUS, TIEPEIIOM,
9K30TEPMUYECKAs 0KOTOBast
peaxiys, BocnalieHHe, OTCYTCTBUE
HHKOPIOPAIUH

I'mppokcnanarur

HEBOCIAIUTENILHOE ICHCTBHE,
XOopo1iad XuMHYCCKasa CBA3b C
KOCTBI0, OTJIMYHAs KOCMETHYECKas U
KOHTYpHasi CHOCOOHOCTb.

HU3Kasl IPOYHOCTH HA Pa3phIB,
XPYNKOCTbh, HH(PUIIUpOBaHUE,
(parmeHTanys, OTCYyTCTBUE
OCTEOMHTETrpalluu

Turanosas ceTka

HEBOCHAIMUTENbHBIN, HEATPECCUBHBIMN,
MIPOYHBIH, MJIACTUYHBIN, HU3KUN
YpOBeHb HH(PUIIMPOBAHUS, XOPOIITUI
KOCMETHYECKUI dPQeKT

Joporo, apTeakThl H300paKCHHS
[IPY BU3YyaIH3aIMN

PEEK umnianrar

PEHTTEHOINPO3PaUuCH, XUMHUUECKH
MHEPTEH, POYEeH, dJIaCTHYEH, He
co3zaet apredakToB IpU
BU3yaJIU3allid, KOM(POPTEH, HE
POBOJHT TEMIIEPATYPY

CTOMMOCTE, HEOOXOIUMOCTE
JOTIOTTHUTENNbHOTO 3 D-I1aHupoBaHus
Y BU3yaJIM3alliH, CJIOKHOCTh
COCUHEHUS C IPYTUMU
MaTepuagaMu, HHPEKITUs

VY nenuaTpuuecKux IAalMeHTOB JIaHHBIA BHJI
KPaHU3KTOMHUHM SIBJISIETCST HauOoJiee ONTHUMAIbHBIM,
MOCKOJIbKY HCXOAHBIA Marepuall uepena peOeHKa
peuHTerpUpyeTcs 1o mepe ero B3pocienus [13].
Bornee Toro, ayronornuHble KOCTHBIE TPAHCIIIAHTATEHI
gepera MOKHO JIETKO MOJy4UTb, 1 OHU 00Jiee UMEIOT
Oonee TPOJOKUTENIFHOE BPEM BBDKHUBAHHS 10
CpPaBHEHHIO C JpYTUMH TUIaMu Kocteir [14].

AYTOJ'IOFI/I‘-IHLIG PacUICIVICHHBIC KOCTHBIC
TPaHCIUIAHTAThl CTaJd MPEANOYTUTEIBHBIMU TIPU
YepErHO-TULEBBIX PEKOHCTPYKIMAX y ACTCH.

Hcnonb3oBaHue  ayTOJOTMYHOM  KOCTH A
KpaHHUOITacTUKKA (pHC. 2) obecreunBaeT B IIEJIOM
3HAUMUTENBHBIA KocMeThdeckuid 3¢pdext u aaer
YKOHOMHYECKYIO 3(P()EKTUBHOCTH MO CPAaBHEHHIO C
CUHTCTUYCCKMMU MaTCpruajlaMu.
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)

Ha pucynke 2 akcuanbHble (BBepxy) u 3D
ayTOJIOTMUHBIN KOCTHBIN TpaHCIJIaHTaT.
AxcuanpHble (BBepxy) U 3D-pekoHCTpyHpOBaHHbIE
(BHM3y) KT, momy4eHHbIE TTOCIIE TEKOMITPECCUBHOM
KPaHUAPKTOMUU (CIIEBa) U MOCIEAYIONUICH YCTaHOBKU
ayTOJIOTMYHOTO KOCTHOTO JIOCKYTa (CIpaBa).

Ha naHHbIE MOMEHT IMPOKOE pacpoCTpaHEHUE
JUTSE PEKOHCTPYKTUBHOM HEHPOXUPYPTUHU IPHOOPETTH
KCEHOMMIUTAHTaThl (MaTepHabl HEOHOIOTHIECKOTO
MTPOUCXOXKICHUS ).

MonumeTHIMeTAKPUIATHI (PMMA).
Marepuasibl 3TOW TI'PYIHIBI MIMPOKO IPUMEHSIOTCA
Oosplield 4YacThlO HEHPOXHPYProB, UX OTIHYAET
JIETKOCTh B MOJEITUPOBAHUM HMILIAHTAaTa IFOOOH
CJIOKHOCTH U Pa3MEpoB, & TAKKE OTHOCUTEIbHOU
nemeBuzHoi [15]. OmHako, MpUMEHEHWE TaHHBIX
MMIUIAHTATOB ~ CBSI3aHO C  BBICOKUM  PUCKOM
BO3HUKHOBEHUS OCIOKHEHUU B MOCTONEPAUOHHOM
nepuoze. B JaHHBIX ciOydasX COMNpPSKEHBI C
MECTHBIMU BOCHAJIUTENLHBIMU peaxusamu,
CBS3aHHBIE C TOKCHMYECKUM U  aJUIepreHHBIM
appexrom PMMA [16].

[ony4eHHbIe TIACTUHBI U3 ITpecc-(GOpMbI UMEIOT
[OTPEIIHOCTH, YTO HE IMOKPHIBAET KOCMETHUYECKUI
nedext, mo gaHHOW mnpuumHe PMMA  cramm
MIPUMEHATD PEKe.

Hommpuprexonsr  (PEEK).  Marepuainst
JAHHOM Tpynmbl MOJA BO3ACUCTBHEM BBICOKOU
TEMIIEpaTyphl TIUJIABJICHUS BBIIYCKAIOT B IIpecc-
dopmax [17].

K mnonoxurtenbHeIM — CBOMCTBaM
XUMHYECKas WHEPTHOCTb,
3MaCTUYHOCTh,  TEPMOYCTOWYHBOCTE,
COUYETaHHE c COBPEMEHHBIMU METOJJaMH
HelpoBmzyanmzauuu.  Ho  Takke — uMeroTcs
HEJOCTaTKU: BBICOKAas CTOMMOCTBH IOPOIIKA IS
MIPUTOTOBJIEHNUSA  IUIACTUHBI, BBICOKAas  4acToTa

OTHOCATCS
IIPOYHOCTb,
xopouiee

Decompressive Craniectomy

Puc. 2. AyTonoruuHbIil KOCTHBIN TpaHCIJIAHTAT.

Cranioplasty

A ey

MH(EKIMOHHO-BOCTIAIUTEIIbHBIX IIPOLIECCOB,
CIIO)KHOCTh B KOMOMHHMPOBAaHHH €ro C JAPYTUMH
BemrecTBam# [18].

Penepen. B 1996 rogy B mnOpakTUKy crai
MPUMEHSATBCS CUHTETUYECKUN MaTepuai pEerepeH.
JaHHblii Marepuall UCHOJIB30BAJICS paHee B
odraibMoIOTHH B BHUJIE HCKYCCTBEHHOI'O
XpycTajuka, paaykHod obonouku u T.10. [19]. C

2006 rojma MIACTMHBI M3 peNepeHa  Haydaju
WCTIOJIb30BaTh u B PEKOHCTPYKTUBHOMN
HEHUPOXHUPYPTHUN. C [IOMOILBIO
3alporpaMMHUPOBAHHBIX napamMmeTpoB u

¢doTomonmuMepHr3au MU3rOTABIUBACTCS IUIACTHHA.
OCHOBHBIM MOJIOKHUTENBHBIM 3(P(HEKTOM ITaHHOTO
MaTepuia SBJISIETCS, TO YTO IUIACTUHA MOXKET MEHSTh
KOH(UTYpALUIO, /ISl 3TO UCTIONB3YETCS CTEPUIIbHBIN
¢usnonornyeckuii pacteop, Harpetslii 1o 80°C. Ilog
BJMSHUEM BBICOKOH TEeMIIEpaTypbl IUIACTHHA U3
perepeHa CTaHOBUTCS 3JacCTUYHOM M MATKOM. UTo
JaeT BO3MOKHOCTH MOJICTTMPOBATh TOA  Je(eKT
yepena W HOpU TOMOUIM OOIIEXMPYPrHUEcKOro
WHCTPYMEHTApusi H3MEHATH pasMep u  (Gopmy.
OpHako WMEIOTCST W HEJOCTaTKH, KOrjga IIpH
CIIOKHBIX Ae(eKTax BpeMsi MOACTHPOBAHHUS MOXKET
3aHMMAaTh HECKOJIBKO YacoB.

Amomuauii. C mavama 1900-X romoB MeTalIbl

IIMPOKO HCIIOJB30BAIMCH B MEIULUHE M3-3a
JETKOCTH B CTEPHIM3ALMM, [UIACTUYHOCTH U
MIPOYHOCTH.

AmoMUHUI OBIT TIEPBBIM METaJIOM, HO B
MOCJIEACTBUN OT HEro OTKa3aJIMCh M3-3a MH(EKUHii,
paspaxkeHusl OKPYKAIOUIMX TKaHEH, CyIopor u
MEJIEHHOT0 paciaja.

3o0s0T0. CUHMTANOCh MOAXOMALIMM KaHIUAATOM
n3-3a Ooyiee HHU3KOW peakUuMH TKaHEH, HO He
UCIIOJIb30BAJIOCh U3-32 BBICOKOM CTOUMOCTH H
MSATKOCTH.
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Cepeodpo ctaso nomyisipaeiM B 1903 romy, HO He
HCIIONTH30BATIOCh M3-3a PEAKIIHU OKCHAa cepedpa ¢
TKaHSIMH, 2 TaKKE M3-32 TOT'O, YTO OHO CIIUIIKOM
MSATKOE ¥ HECTIOCOOHO MPOTUBOCTOATH TpaBmam [20].

AToMHHIHA, cepeOpo M 3070TO OBLIN 3aMEHEHBI
TaHTAJIOM, W3-3a €ro TaKWX CBOWCTB, Kak
YCTOHYMBOCTh K TKAHEBBIM PEAKIUSAM, KOPPO3UH,
MH(EKITNIM, HHEPTHOCTH ¥ HE BCACHIBAEMOCTb.

OT HEero TaKkkKe 0TKA3aJIUCh U3-3a €T0 CIOKHOTO U

JI0pOroro MIPOM3BO/ICTBA u BBICOKOH
TEIUIONPOBOJIMMOCTH, YTO SIBIISICTCS  [PUYMHOM
TOJIOBHBIX 00JIeH y manmeHToB [21].
I'mapoxkcuanmatur. 3gecb pedyb HOAET O
MPUMEHEHWH TUAPOKCHANATUTHOTO [EMEHTa B

YICTOM BUJIE, CIIONB3YETCS MPH pa3Mepax aedeKra
10 30 cm?. Tpu o6mmMpHBIX AedeKTax s IPUIaHAS
BBICOKOW TPOYHOCTH W TNPHOOPETEHUS IyUIIUX
KOCMETHYECKUX a¢dexToB MIPOBOIUTHCS
apMHUpPOBAHNE TUTAHOBOM CETKOM.

Heobxoamumo BBIJICIIUTb, 4qTo TJIaBHBIM
JIOCTOMHCTBOM JIAHHOTO MaTepuana SBJISETCS ero
BbICOKast ~ OmocoBMecTMMOCTb. Ilpn  HeGombLIMX
nedekTax THIPOKCUONIATUT TOTHOCTBIO Pe30pOUpyeTcs
1 3aMeIaeTCs KOCTHOM TKaHbO 3a 18 Mecsres.

K HemoctaTkaM OTHOCAT BBICOKYHO CTOMMOCTD,
HEOOXOJMMOCTh  JIOMOJTHUTEIFHOTO apMHUpPOBAHUS
TUTAHOBOM CETKOW TIpH OOMIUPHBIX Je(eKTaXx,
HCBO3MOKHOCTh TMPUMCEHCHHUA B 30HAX UYCPCIIa,
Hecylux ()yHKIHOHAIBHYIO HAarpy3Kky [22].

Turan. Cerogus OOJBIIMHCTBO METAIINYECKUX
cucTeM (UKCAallMM M3TOTaBIMBAIOTCS HAa OCHOBE

TUTAHA UM KOOAJIbTa-XpoMa, KOTOPbI COBMECTUM ¢
TKaHSMM, YCTOMUMB K KOPPO3MHM U XUMHUYECKU
uHepTeH. B HacTosmiee Bpems NpUMEHSETCS
CIEAYIOIINE MAaTepUalibl: TUTAHOBBIC  CIUIABBI,
YHCTBIN TUTAH, CIUIABbI HA OCHOBE KOOAJIbTa U XpOMa
[23]. Tutan umeeT HEOOIBIIYIO MacCy W 00JamaeT
TEILIONPOBOIUMOCTHIO, TaKxke BBICOKOM
[IPOYHOCTHIO,  OMOJOTMYECKOM  HMHEPTHOCTHIO,
KOPPO3UIHYIO YCTOMYMBOCTE U HE TOKCHYEH.

CeTku, BBINIOJIHEHHBIE M3 THTaHa, JIETKO
MOJICIIUPYIOTCI B~ MOMEHT  XHPYPTrHYECKOro
BMeIATENbCTBA. PEKOHCTPYKIMIO OOJIBIIOTO WIN
CJIO’KHOTO Jie(eKTa yepera CI0KHO peann3oBarhb 0e3
ucxonHoro miuanupoBanus. Co3gaHue TPEXMEPHBIX
Mojeel npu aeeKkrax yeperna no3BoJisieT NoIyYUTh
JEeTajJbHYI0 MH(OPMALMIO O COCTOSHMHM KOCTHOI'O
JepekTa M UMEIOIMXCs TpolieMax B MecTe
nedexra. C mpumeHeHueMm B HeWpoxupyprun 3D
[eYaTH TUTAHOBBIC IJIACTUHBI CTAIN HPUMEHSThH KaK
WHANBUAYAJIbHBIC IMPOAYKTHI, [0 MHAWBUAYAJIbHBIM
rnapaMeTrpaMm yrop JAefiaeTcsd Ha JOONEepallioOHHOE
1eyaTh ¥ U3rOTOBJICHHUE, YTO 3HAYUTEIILHO YIPOLIAET
paboTy HelpoXUpypra Mo YCTaHOBKE UMILIAHTA.

B HacTodAleC BpEMsA AKTHBHO MCIIOJIB3YCTCA
texnonorust CAD/CAM B KayecTBe OMNIMH, II0
WTOTaM KOTOPOH co3AaeTcs MadIiIoH, NCTIOIh3yEeMBbIit
B JIIbHEHIIEM TP PEKOHCTPYKUIUH JIe(EeKTOB
yepena. JlanHasg TexHojorus OblIa  YCHENIHO
3ajielicTBOBaHa npu M3rOTOBJICHUHU
WHANBUAYAJIbHBIX THUTAHOBBIX HWMINIAHTOB IIYTEM
npumenenus 3D neuatu (puc. 3).

Puc. 3. KommnetorepHast Tomorpagust B 3D peKOHCTPYKLIUH.
Kpanuorniactruka BbITIOIHEHA U3 TUTAHOBOW TUTACTUHBI C MpUMeHeHrneM 3D nedatu.

B Hacrosimee BpeMs TUTaH IIUPOKO MPUMEHSETCS
MpH  BTOPUYHBIX KpaHuoruiactukax [2]. Ilpwu
MPUMEHEHUH  JAaHHBIX IUJIACTMH  HEJ0CTAaTKOM
SIBIISIETCS] IPUCYTCTBUE apTe(haKTOB HA CHUMKAX MPH

BoiBoabl. Takum 00pazom, TOABOAS KpaTKUE
WUTOTH BCEX TMPHUBEICHHBIX BBIIIC HCIOIB3YEMbIX
METOJIMK, MOYKHO CKa3aTh, YTO COBPEMCHHBIC
METOJIMKA PEKOHCTPYKTUBHBIX BMEILATENbCTB C

BIIPOBEJICHUHM HEWPOBM3yaIM3allMd, HO OOI[MEe  HCIIOJh30BAaHUEM KOMIIBIOTEPHOTO TUIAHWPOBAHHS U
pe3ynbpTaThl  pabOTBI C  JTHUM  MaTepHajoM  AJJIUTUBHBIX  TEXHOJOTHM  MPEIONEpariiOHHOTO
oOHaIe)KUBaoT. [24]. HU3TOTOBJICHUS HWHJABUIYaJIbHBIX 3D-
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TPAHCIUIAHTATOB, SBJIAIOTCS 3HAYUTEIBHBIM 3TAallOM B
pEeIICHNH JTaHHOW TPOOJIIEMAaTHKH, OO0ECIICYMBAIOT
NPELU3HOHHOE  3aKPBITUE  MOCTTPEIaHAIIMOHHBIX
nedekToB, CIOcOOCTBYIOT — MOYTH  HJCATLHOMY
BOCCTaHOBJICHHIO KOHTYPOB YepeIa, CyIIeCTBEHHOMY
YMEHBIIICHHUIO HPOIOIDKUTEIIBHOCTH JTana
KPaHHUOIUIACTHKH, YTO B CBOIO OYepE/b 3HAYUTEIILHO
TOHIKAeT BEPOSITHOCTh MHOULIPOBAHUS
TPAHCIUIAHTATa, YMEHBIIAET AHECTE3MOJIOTHYECKHE
PHCKH TIPH MPOBEACHHUH OTICPAIIUH.
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