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Ileav pabomor: onucamv ocobennocmu nocmpoenus 2D u 3D pexoncmpyxkyuii npu KT-aneuoepaguu y
nayuenmos ¢ UHMPAKPAHUAAbHbIMU AHE8PUIMAMU 6 NpedOnepauuoHHOM Hnepuooe.

Mamepuaavt u memoodwvi: 011 OUeHKU 0COOEHHOCMeEl NOCMPOeHUs PeKOHCMPYKUUN NPOAHAAUZUPOBALU OQH-
uole KT-aneuoepaguu nayuenmos co caoxcHvimu anespusmamu 6 nepuod 2014—2017 ce. KT-aneuoepagpuro
npogooUAU NO CMAHOADMHOU Memooduke U 6 pPACUWUPEHHOM o00semMe, ¢ BKAOYeHUeM SKCMPAKPAHUAAbHO2O
omoena COHHbIX apmepull.

Pesyasmamor: npu nocmpoenuu pekoncmpykuyui no danumoim KT-aneuoepagpuu y nayuenmoe ¢ Hepazopeas-
WUMUCS AHeBPUMAMU He00X00UMO YUUMbIBAMb AHAMOMUHEeCKUe 0COOeHHOCMU OCHOBAHUS Yepena U cmpoe-
HUsA apmepuanvHoz2o Kpyea 60avui02o0 mozea. IlonyueHnvie peKoOHCMPYKUUU O00AJNCHbI He MOAbKO 00CMOGEpPHO
omobpaicams 0COOEHHOCMU AHEBPU3MbL, HO U 004ec4amsd NAAHUPOBAHUE XUPYDUUECK020 6Meulamenscmed,
6 uwacmuocmu, onpedeierHue Xxupypeuueckozo docmyna u 00sema onepayuu.

3akarwuenue: 2D- u 3D-pexoncmpykyuusagaaomces ooszamenvHoim dsemenmom npu KT-auweuoepagpuu unm-
DAKPAHUANbHBIX apmepull y NAYUeHMO8 ¢ Hepa30p8agUIUMUCT AHE8PUIMAMU U O0ANCHbL CMPOUMBCSA C YUemOoM
803MOJICHO20 NAAHUPOBAHUA XUPYPeUHECKO20 6Meulamenscmed.

Karwueevie caosa: KT-aneuoepagus, aunespusma

Objective: to describe the features of 2D and 3D reconstruction modelling based on CT-angiography at patients
with intracranial aneurysms in preoperative period.

Material and methods: we analyzed data of CT-angiography of patients with complex cerebral aneurysms
performed from 2014 till 2017 to estimate the features of their reconstruction. CT-angiography was performed in
routine way and in extended volume including visualization of extracranial parts of brachiocephalic arteries.
Results: anatomical features of skull base and intracranial arteries must be taken into account during reconstruc-
tions based on CT-angiography data at patients with unruptured cerebral aneurysms. Obtained results must
both provide accurate information about aneurysm and optimize the planning of surgical intervention including
surgical approach and volume of operation.

Conclusion: 2D- and 3D-reconstructions are the obligatory during CT-angiography of intracranial arteries
at patients with unruptured aneurysms for the preoperative planning taking into account the possible type of

surgical intervention.
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OnHOI M3 OCHOBHBIX 3a7a4 JIYUeBOM AMATrHOCTUKU
SIBJISIETCSI TIOJIy4eHUe MH(POPMATUBHBIX M300pakKeHMI1
3a KOPOTKOE BpeMs TPy MUHUMAaIbHON 3P deKTUBHON
no3e oonydyeHus. C Henblo COOMIONeHUS 3TOTO IIpaBuia
crangaptHasi KT-aHruorpadus y namueHTa ¢ MOI03-
peHHeM Ha apTepHaJbHYI0 aHeBPU3MY OOBIYHO IIPOBO-
JUTCS TOJILKO Ha YPOBHE OCHOBAHMS Yeperia U IIPOKCHU-
MaJIbHBIX CETMEHTOB MHTPaKpaHUAJIbHBIX apTepuil OT
KpaHMOBEPTEOpaJILHOIO Iepexoaa, YacTo He BKJIIodast
NepuKaJIe3HYI0 apTepuio U ee BeTBU. KoimuyecTBO
KOHTPACTHOTO IIperapara 3aBHUCUT OT HCIOJIb3YeMOIO
000pyIOBaHUSI U PEKOMEHIALUI (PUPM-IIPOM3BOAUTE-
JIeit, Ho oObIyHO He TipeBbImaeT 100 M #tomcomep-
JKalllero KOHTpacTa, a CKOPOCTb BBelaeHUs 3-4 MJ/C.

OCHOBHbBIE METOJbI JIEYEHUS] aHEBPU3M — MUKPOXU-
pypruyeckoe KJIWIIMPOBAHUE W SHAOBACKYJISIPHOE JIeue-
Hue. [IpenmyiliecTBa ¥ HEAOCTATKM KaXKJA0rO U3 METOIOB
00CyXIaI0TCSI C MOMEHTA MX MOSBJICHUS B KJIMHUYECKON
npaktuke. [lokazaHus K KaXXA0MY 13 METOIOB HAIIPSIMYIO
3aBUCAT OT MHAWBUAYaJbHBIX OCOOCHHOCTENl aHATOMUU
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apTepHaIbHOrO Kpyra 0OJIbIIOro MO3ra i CaMOi aHEBPU3-
MBI, OT BO3pacTa IalMeHTa, CONYTCTBYIOLIMX ITaTOJIOTHIA.
KnaunupoBaHue IIeiiKu aHEBPU3Mbl CUMTAIOT OC-
HOBHOM METOOMKON JiedeHusI, 3(P(GEeKTUBHOCTh €TI0
cocTaBasieT 92-96% Tmpu TUIUYHOI JIOKAJIU3ALUU
aHEeBPM3MBl MEPETHEro OTAela apTepHaJIbHOIO Kpy-
ra [1,2]. Beibop mocryma NIaHMpPYIOT 3apaHee W B
psAe CciaydyaeB MpPOBOAST ydaJeHUE YacTU CTPYKTYp
OCHOBaHMS 4epera (HallpuMep, NepeaHero HaKJIOHEeH-
HOTO OTPOCTKA TpH TepeaHeaTepalbHbIX TOCTYIIax).
CroxHass aHAaTOMMSI OCHOBaHMS Yeperia CO3IaeT PUCK
MOBPEXJACHUST YePEeIHBIX HEPBOB BO BpeMsI OoIlepalluu
(HampuMep, TJ1a30ABUTaTeIbHOTO HepBa MNpU KJIMIIH-
pOBaHUM aHEBPM3M BHYTPEHHEl COHHOM WM Oa3uJi-
JisipHOi aprepuu). Omnepalusi MOXET OCJIOXHUTHCS
KPOBOTEUEHMEM M3 aHEBPU3MEI MJIM TPOMOO30OM MeJI-
KUX TephOopUpYIONIUX BETBEM MarucTpajibHBIX apTe-
puii ¢ MOCIEAYIOIIMM MIIeMUYECKUM MH(apKTOM.
[Mapae1bHO Pa3sBUTHIO OTKPBITOM XUPYPrUU aK-
TUBHO BXOAUT B MPAKTUKY 3HAOBACKYISPHBII METO..
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Ilocne omobpenusi FDA B 1995 r. MeTomuKM 3HI0-
BaCKyJISIpPHOIO JIEUEHUSI aHEBpU3M IIOJIYy4YMIM OoJee
HIUpOKoe pacnpocTpaHeHue. CeromHsl UCIOJb30Ba-
HUE€ MHMKPOKATETEpPOB, OaJIJIOHOB, IIOTOKOBBIX CTEH-
TOB TIO3BOJISIET TOJTHOCTBIO BBIKJIIOUUTH aHEBPUIMY
n3 KpoBoToKa B 77—80% ciydaeB, 4TO MpUOIMKAET
3 EeKTUBHOCTE MeTOAAa K MUKPOXUPYPTUUYECKOMY
BMelaTeabeTBy [1, 2]. OmHako mpu BeIOOpE 3HIOBAC-
KYJISIPHOT'O METOa JIeUeHUsT He0OXoaMa TOCTOBEPHAST
nH(bOopMaIus HEe TOJbKO 00 aHATOMUU CaMOU aHEeBPU3-
MBI, HO M O COCTOSTHMM OpaxmoliealIbHBIX apTepuii,
obecrnieumBaloIUX JOCTYN K aHeBpu3me. [ToMmuMo puc-
Ka HEIOJHOr0 BBIKJIIOYEHMSI aHEBPU3Mbl M3 KPOBO-
TOKa BHIOBACKYJISIPHOE JIeUeHNE MOXET OCIIOXHUTHCS
TpoMOO30M JIMOO AMCCEeKLMel KpyITHOM HHTpakpa-
HUAJIBHOM apTepuy C pa3BUTUEM MUIIEMUM MO3ra.

Oco0eHHO CIOXHBIM CTAHOBUTCSI BBIOOP TaKTUKU
JICUeHMUS] y TIallMeHTOB C TUTFaHTCKUMU U CJIOXHBI-
MU aHeBpM3MaMM, TaK KaK IS MX BBIKJIIOYCHUS
UCIIOJIb3YIOT KaK MHUKPOXUPYPTrUYECKUI, TaK U DH-
MOBACKYJISIPHBIA METOABI, a TaKXe HaJIOXEHHE COCY-
JUCTBIX aHACTOMO30B MEXAY WHTpaKpaHUAJbHBIMU
apTepusiMM U Hapy>XKHOU COHHOI apTepueil (3KCTpa-
WHTpaKpaHuadbHbIi aHacToMo3 — DUKA)[3, 4].

C ydeToM YpOBHSI pa3BUTHUSI COBPEMEHHON Heil-
poxupypruu, uenb KT-anruorpadum He orpaHudu-
BaeTCsl BBISIBJIEHMEM caMoii aHeBpu3Mbl. [lpu moaro-
TOBKE K OMepalii MHOTOIJIOCKOCTHbIE U OOBEMHbIE
PEKOHCTPYKILIMU AOJKHBI HE TOJBKO OTpaxkaTh aHa-
TOMUYECKHE OCOOEHHOCTU AaHEBPU3MbI M apTepu-
aJIbHOTO Kpyra OOJBIIOTO MO3Ta, HO TakKXe JIaBaTh
nHGpOpMaI M0, TTOMOTralollyl0 BbIOpaTh TaKTUKY Jie-
YeHMWs W IUIAaHMPOBaTh OMNEPALIMOHHBIN JOCTYII.

B npenonepaliioHHOM TMepUoOAe ONMTUMAJILHO MPO-
Beaenue KT-anrmorpadmm nnbo oT myru aopTHl, JTH-
60 OT ypOBHS OM(ypKAIIUU OOIINUX COHHBIX apTEPUA,
B 3aBUCUMOCTHM OT TEXHMYECKMX BO3MOXHOCTEH am-
napara. Pacmiupenue o0iacTu CKaHMPOBAaHUS YacTO
COIPSIXKEHO C YBEJIMUEHUEM JIyUYeBOil Harpy3kKu U Ko-
JINYeCTBa IPUMEHSIEMOTr0 KOHTpacTa, HO HEOOXOmu-
MO JJis1 6ojiee TOUHOW OLIEHKU aMMYJISIPHBIX OTAEJIOB
BHYTpeHHMX COHHBIX aptepuit (BCA), ucKI0O4YeHUs
CTEHO30B M IIAaTOJOIMYECKUX OAedopMalnil COHHBIX
1 TI0O3BOHOYHBIX apTepuil, 3aTPYAHSIOLIUX BHYTPU-
COCYIMCTBIN MOCTYII K aHeBpu3Me (puc. 1).

CoBpeMeHHbIe KOMITBIOTepHbIE TOMOTrpadbl MO3BO-
JITIOT OLIEHMWBATh OpaxuornedaabHble 1 MHTPaAKpaHM-

aJIbHbIC apTepUH B TeYeHHUE OQHOTO MCCICHOBaHMS, HO
B CBSI3M C OOJIBILION OOJIACTHIO CKAHUPOBAHUSI KOHT-

pacTUpOBaHUE MEJIKMX MHTpaKpaHUaIbHBIX apTepuil
BTOPOTO M TPETHEro MopsaKa MOXET ObITh HEeIOoCTa-
TouHBIM. [loatoMy mns 64-cpe3oBbeix KT onmrumaib-
HBIM OyneT mpoBeneHue KT-anruorpacdum ot ypoBH:I
VI-VII meiiHoro mo3BoHKa ¢ 3aXBaTOM HE TOJIBKO BCEX
WHTpaKpaHUAJIbHBIX apTepUii, HO U KOCTHBIX CTPYK-
Typ 4epemna M MIrkux TkaHeil. CKOpOCTh BBEICHMUS
KOHTPACTHOTO BEILECTBA B BTOM Cliyyae BapbUpyeT B
3aBUCHMMOCTH OT TEXHUYECKHMX XapaKTEePUCTUK 000py-
JoBaHUsI, HO He MeHee 4 mui/c. TloaydyeHHas1 TaKUM
oOpa3oM aHTHorpadmyeckas cepust TOILIMHON cpe3a
1 MM ¥ MeHee He TOJbKO TMO3BOJISIET MOCTPOUTH Ka-
yecTBeHHBIE 3D-peKOHCTPYKILIMH, HO MOXKET MCIOJb-
30BaThCs A HaBUTAaLlMKM BO BpeMs omnepauuu [J].

Y mMauueHTOB ¢ TUTAaHTCKUMM aHEBpU3MaMMU,
IIOMHMMO CTaHIAPTHBIX PEKOHCTPYKIUN COHHBIX U
MO3BOHOUHBIX apTepuii, obsi3aTesbHA BU3yaau3alus
Hapy>KHOW COHHOM apTepuu U €€ BETBE C LEJblo
BBIOOpa cocyaa-IoHOpa B ciiy4yae HaJIOKEHMs 9KCTpa-
MHTpaKpaHUaJIbHOrO MHUKpoaHacTomo3a (BUUKMA).
KemarenbHO TakXe ITOKa3bIBaThb yPOBEHb PaCIIOJIO-
XKeHusl oudypkauuu oOlueif COHHOW apTepuu OTHO-
CUTEJIbHO yTIJla HUXHEH uentocTu (puc. 2).

Onnoit u3 3amay KT-anruorpaguu y mamyueHTOB CO
CJIy4aiiHO BBISIBJICHHBIMM aHEBpU3MaMU B Ipeaonepary-
OHHOM IIEpHOe SIBJISIETCS OIpPEe/ICHUE prcKa pa3phiBa
aHeBpu3Mbl. CyauTb 00 3TOM MOXHO IO PsiAy MpU3Ha-
KOB, BKJIIOUAIOIIMX: pa3Mep aHEeBPU3MATHUYECKOI'O MeIlI-
Ka (pUCK pa3pbiBa yBeJIMYMBAETCS MpU pa3mepe Oosee
7 MM), HaJIMyue TUBEPTHUKYJIOB, COOTHOIIIEHUE BBHICOTHI
KyIIoJIa K AMaMeTpy LIeHKU aHeBpU3Mbl (KO3GOUIIEHT
LIEHKHU, IJIsI aHEBPU3M C BEICOKMM PUCKOM pa3pbiBa 00-
Jee 2,2) ¥ K nMaMeTpy Hecyleil aprepun (KoapduiimeHT
apTepuM, JJISI aHEBPU3M C BBICOKUM PUCKOM pa3pbiBa
oouee 2,05), HanM4ure akTUBHOM Tybcauuu rpu 4D KT-
a"ruorpaduu (M3MeHeHHe 00beMa aHEBPU3MbI B CHCTO-
ny 6onee yeM Ha 30%) [6]. BOJBIIMHCTBO OMUCAHHBIX
IMapaMeTpOB ITOCTOBEPHO OIIPEACIISIOTCS HAa OCHOBAHWU
2D MIP-pedopManmii, IO3TOMY MX MOCTPOCHHUE Y Ila-
LIMEHTA C aHeBPU3MOI SIBJISIETCSI 00s13aTeIbHBIM (puc.3).

Ha 3D-pekoHCTpyKLUUSIX C KOCTHBIMU CTPYK-
TypaMy OCHOBaHHUsS uyepera HeoOXOAMMO IToKa3aTh
OCOOEHHOCTH CTPOEHUSI apTepUaJIbHOTO Kpyra MoO3-
ra U ero aHoMajauu. B yacTHOCTH, y MalMEHTOB C
YaCTUYHO JTUOO MOJIHOCTHIO TPOMOMPOBAHHBIM IIPO-
CBETOM aHEBPU3MbI HEOOXOAMMBI TOMOJHUTEIbHbBIE
Kochle 2D-mpoekuuu s OoJjiee OeTaJabHON BU3ya-
JIV3allMU LIEeHKU aHeBPU3Mbl. AHAJOTMYHBIE MPOEK-
LIMM XeJaTeJIbHO CTPOMTh B TeX CiydasiX, Korma B

Puc. 1. KT-anruorpamMmmbl mauueHTKH P., 82 ner. AHeBpu3ma
cpeiHel TpeTu 0a3usipHON apTepuu (KOpPOTKasi KpacHasi CTpesi-
ka). [Ipu npoeneHuu craHgaptHoil KT-aHruorpacduu TOJBKO
WHTpaKpaHUAJbHBIX apTepuil (A) He BU3yaTU3UPYETCs B MOJTHOM
obbeMe BbIpaxeHHass S- u C-oOpa3Hasi U3BUTOCTb OOCHUX TMO3BO-
HOYHbIX apTepuit (B, cuHMe cTpenku), KoTopas MOXET 3aTpyld-
HSIThb 3HAOBACKYJISIPHOE BMEIIATEIbCTBO.

Fig. 1. CT-angiography of patient P., 82 years old. Mid-basilar
aneurysm (short red arrow). Routine CT-angiography of only
intracranial arteries (A) does not allow visualizing the severe S-
and C-form tortuosity of both vertebral arteries (b, blue arrows),
which may trouble the endovascular treatment.
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Puc. 2. KT-anruorpammbl maunueHta K., 58 jer. A — 3D-pekoHCTpyKIIMs JE€MOHCTPUPYET BBICOKOE pacIojioXeHue Oudypkanuu
obuieii conHoit aprepun; b — 3D-peKoHCTpyKlusi, MOKa3biBalolass pacrojioXXeHWe BeTBel Hapy>XHOW COHHOW apTepuM Ha CTOPOHE
aHEBPU3MBbl — BO3MOXHBIX NOHOPOB mpu HajoxeHun DUKMA (cunue ctpenku); B — 2D MIP, rurantckass 4acTUYHO TPOMOMPO-
BaHHasi aHEeBpM3Ma JIeBOI BHYTPEHHE#l COHHOI apTepuu (KOpOTKas CTpeJKa).

Fig. 2. CT-angiography of patient K., 58 years old. A — 3D-reconstruction demonstrate the high position of bifurcation of common
carotid artery; b — 3D-reconstruction demonstrating the position of external carotid artery branches at the side of aneurysm — possible
donors for STA-MCA bypasses (blue arrows); B — 2D MIP, giant partially thrombosed aneurysm of left carotid internal artery (short
arrow).

Puc. 3. OueHka ¢pakTopoB pucKa pa3pbiBa aHEeBPU3MBI ¢ MoMollblo gaHHBIX KT-anruorpaduu. A, b — aHeBpu3aMa odhTaIbMUYECKO-
ro cerMeHTa BHYTpeHHell coHHOU apTepuu, 2DMIP, carutranbHas IJIOCKOCTh: M3MepeHHMe KoadduiureHTa meiiku (A/b, B maHHOM
npumepe 3,3) u kKoabduimenta aprepuu (A/B, B maHHOM mipumepe 2,7) CBUIETEIbCTBYET O BHICOKOM PHUCKE pa3pbiBa aHEBPU3MBI;
B — 3D-pekoHCTpyKIus, aHeBpU3Ma O(TaJbMUUYECKOTO CErMEHTa BHYTPEHHE!l COHHOW apTepuu ¢ 2 AUBEPTUKYJIaMU (yKazaHbl
CTpeJKaMMu).

Fig. 3. The estimation of risk factors for aneurysm rupture using CT-angiography data. A, b — ophtalmic aneurysm, 2DMIP, sagittal
view: measurement of aspect ratio (A/b = 3,3) and size ratio (A/B = 2,7) that demonstrates the high rupture risk; B — 3D-re-

construction, ophthalmic aneurysm with 2 diverticles (arrows).

1Ieiike aHeBpU3Mbl JIMOO B CTEHKE HEeCYylllero cocyna
BU3YyaJIM3UPYETCS KaJIbLIMHUPOBAaHHAsS Ojsiuka, ne-
(opmupyromasa mpocBer (puc. 4).

Y nainMeHTOB C aHEeBpU3MaMM KaBEepPHO3HOTO U
o(pTaTbMUUYECKOTO CETMEHTOB BHYTPEHHUX COHBIX
aptepuit Ha 3D-peKOHCTPYKILIMYU C KOCTHBIMU CTPYK-
TypaMu aHeBpU3Ma 4YacTO HE BU3yaJIM3UPYETCs, MO-
3TOMY Heobxoauma cyOTpakliusl KOCTeld OCHOBaHMU S
yepemna JIMOO JOMOJIHUTEIbHBIE 2D-nocTpoeHus, Ha
KOTOpbIX OyAyT BHUAHBI B3aMMOOTHOLIEHUS KYIlOJa
AHEBPU3Mbl C KaBEPHO3HBIM CHHYCOM (€ro KOMII-
peccusi) U ¢ rjaa3Hoil apTepueil (YpOBEHb OTXOX]E-
HUSI OTHOCHUTEJIbHO aHeBpU3MbI) (puc. 5).

Ilpy mnocTpoeHWM PEKOHCTPYKIIMKA Yy TMallMeHTa ¢
aHEeBPU3MOI 1100011 JTJOKaIM3aly BaskHO IOKa3aTh 0CO-
OCHHOCTU CTPOEHUS IIEHKU aHEeBPU3MbI, YTO BO MHO-
TOM TOMOTaeT CKOPPEKTUPOBATh IJIaH onepaiuu. [lpu
aHeBpM3MaX TaK Ha3bIBaeMOi MapakJIMHOMIHON JOKa-
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JIM3alK, 0cCO0eHHO odTanrbMuueckoro cermeHta BCA,
1Ieiika MOXET pacroJlaraTbCcsl Ha YPOBHE MEPEIHEro Ha-
KJIOHEHHOT'0 OTPOCTKA JIM0O HUXKE HETO, YTO TPeOyeT Ie-
penHeil KITMHOMIPKTOMUH TI0 BpeMsT oriepaliuu (puc. 6).
s mauueHToB ¢ aHeBpUM3MaMM KOMMYHUKAHT-
Horo otnena BCA 3D-peKOHCTpYKUMH OKa3blBalOTCS
BeAyUIMMHU MOTOMY, YTO HE TOJIbKO HauboJiee A0CTO-
BEPHO JIEMOHCTPUPYIOT MOJIOXXEHUE aHEBPU3Mbl OTHO-
CUTEJIbHO TepeaHero HaKJOHEHHOro OTPOCTKAa, HO U
MOMOTalOT OLEHUTb YPOBEHb OTXOXIEHUS 3alHeil co-
CIUHUTEJILHOMA U TIEPEeIHEN XOpPUOUJATbHON apTEepUid.
HeoOxonuMo TI0Ka3aTh HaIlpaBJIeHWE KyIojia aHEeB-
pY3Mbl B pPa3HBIX IIOCKOCTSIX, TaK Kak 3ajHejaTe-
paJIbHOE MOJIOXKEHUE KYIOJa YacTO CBUMIETEIbCTBYET O
TECHOM CBSI3M aHEBPU3MbI C HAMETOM M BO3MOXHOCTHU
MOBpEXJAeHUSI ero Bo Bpems omepauuu. I[Ipu runorn-
JIa3UM 3aAHEH COCOAMHUTEIbHON apTepru XKeJdaTebHbI
JonojiHuTenbHble 2D-moctpoeHus (puc. 7, 8).
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Puc. 4. KT-anruorpadusi mauueHta A., 44 r., TpoMOMpOBaHHasI
aHeBpu3Ma Oudypkauuu 06a3uisspHOil apTepuu (KOpoTKas Kpac-
Hasl CTpeika). AKCHUalbHBIN cpe3 (A) ToamuHoi 1 MM Haubo-
siee yOenMTeNbHO MMOKa3biBa€T BOBJICUEHHME B MPHUIICEYHYIO YaCTh
AHEBPU3MBI YCTbSl JIEBOM 3aqHEl MO3roBOil apTepuu (CTpenka).
2D MIP B xocwkix mpoeknusx (b,B) meMoHcTpupyloT B3amMOOT-
HOIIIGHWE aHEBPU3MBI CO CIMHKOM Typeukoro cenia (b) u yctwe
npaBoil 3amHeil mMo3roBoii aptepum (B, crpenka). Ha 3D-pekoHc-
Tpykuusx (I') MOXHO CynmUTh TOJBKO O COCTOSTHUM apTepuaibHO-
ro Kpyra Mo3ra B 1IeJIOM, KaJbIIMHUPOBAaHHASI CTEHKA aHEBPU3MBI
HE TMO3BOJISIET NOCTOBEPHO OLIEHUTH YCThsl OTXOMASIIIUX COCYIOB.
Fig. 4. CT-angiography of patient A., 44 years old, thrombosed
aneurysm of basilar bifurcation (short red arrow). Axial slice (A)
with the width of 1 mm most tellingly demonstrates the inclusion
of left posterior cerebral artery orifice into the aneurysmal neck
(arrow). 2D MIP in oblique positions (b,B) show the relationship
between aneurysm and dorsum sellae (B) and orifice of right PCA
(B, arrows). 3D- reconstructions (I') allow only destine about circle
of Willis B menmom, because calcinated wall of aneurysm disturbs
the accurate estimation of efferent arteries orifices.

Puc. 5. TloctpoeHue pEKOHCTPYKIMII aHEBPU3M KaBEpHO3-
Horo u odranpmuyeckoro otaeda BCA, KT-anruorpacdwus.
A-b — wuccrenoBaHue mauueHTKU b., 25 ner, muinapHass aHeB-
pusMa KaBepHo3Horo otaeia BCA. AHeBpuama ueTKo Iudde-
peHuupyetcs Tojbko Ha 2D MIP (A), rme mnokaszaHbl ee B3a-
WMOOTHOIIIEHUSI C KaBEpPHO3HBIM CUHYcoM (Oenasi cTpesika) u
Ha 3D-peKoHCTPYKIUSIX ¢ cyOTpakiueir KOCTHBIX cTpykTyp (B,
xentast crpenka). B-I' — uccnenoBanue maunueHtku I., 56 e,
aHeBpudMa odranrpmuyeckoro otaena mnpasoir BCA (kopoTkas
kpacHast cTpenka). Ha cranmaptHeix 3D-pekoHcTpykuusax (A)
OonplIas yacTh KyMnojia M IIeiiKa aHeBPU3MBI 3aKPBITBl KOCTHBI-
MU CTPYKTYpamu, MO3TOMY ONTHMMAaJIbHBIM BapHMaHTOM OOBEMHOI
PEKOHCTPYKIMHU CTAaHOBUTCS 3D-peKOHCTPYKIIUS € CyOTpakiueit
KOCTHBIX cTpYKTyp (B), mo3Bossiomasi OUeHUTh B3aMMOOTHOIIIE-
HUSI aHEBPU3MbI C MpPUJIEXALUIMMU COCydaMu W Tmokasath ¢dopmy wieiiku. J-E — wuccienoBaHue mauveHTKU A., 56 Jet, aHeBpu3Ma
o ranpMuuyeckoro cermeHra mpaBoiit BCA (kopoTkast KpacHasi cTpenka), 2D MIP. B kocoit akcmanbHOIM mpoeknuu (J]) TOHKUM cpe3oM
MOKa3aH YPOBEHb OTXOXICHUS MPaBOil TIa3HOI apTepyy OT MPUILEeeYHON YacTH aHeBpU3MHBI (cTpeika). B kKopoHapHoit npoekiuu (E) xo-
pOILIO BUIHBI MACCUBHbBIC KaJblIMHATBI B CTEHKE HeECylledl apTepu M B IMPUIIECYHON 4acTU aHEBPU3MbI (KOPOTKME CUHME CTPEIKH).
Fig. 5. The creation of cavernous and ophthalmic aneurysms reconstructions, CT-angiography. A-b — examination of patient b.,
25 years old, miliary cavernous aneurysm. Aneurysm is clearly seen only on 2D MIP scans (A), where its relationships with
cavernous sinus (white arrow) is demonstrates as well as on 3D-reconstructions with subtraction of bony structures (b, yellow arrow).
B-I' — examination of patient I, 56 years old, ophthalmic aneurysm of right ICA (short red arrow). The routine 3D-reconstruction
(A) demonstrates that the most part of aneurysmal neck and dome are closed by bony structures that is why the optimal variant for
reconstruction is 3D-reconstruction with subtraction of bony structures (B), allowing estimating the relationship between aneurysm
and surrounding vessels and demonstrating the aneurysmal neck. /JI-E — examination of patient A., 56 years old, right ophthalmic
aneurysm (short red arrow), 2D MIP. The thin slice in oblique axial projection (/1) demonstrates the level of ophthalmic artery
arising from aneurysmal neck (arrow). The coronal projection (E) demonstrates massive calcinates in the wall of parent artery and
aneurysmal neck (short blue arrows).

Heil MO3TOBO#l apTepuu OCHOBHasI 3amada 3D-pe-
KOHCTPYKIIMIi — TIOKa3aTh YPOBEHb OTXOXJICHUS

Bo Bcex cimyuasx 3D-peKOHCTPYKLIMH C KOCTSI-
MU OCHOBaHHUSI 4yeperna Haubojee JEeMOHCTPATUBHBI

B OLIEHKE HaIlpaBJIeHUSI KYIIOJla aHEBPU3MBI M BO3-
MOXHOTO TIpHUJIeKaHUSI aHEeBPU3Mbl K HaMETY.
Ilpu BBISIBIEHUM aHEBpU3M OUPYpKALIMU Cpel-

M2-BeTBeil JIeBOM CpemHEW MO3TOBOM apTepuu
(CMA) ¥ uXx B3aMMOOTHOLUEHMUSI C aHEBPU3MOI
(puc. 9).
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Puc. 6. BapuaHTBl pacrosioXeHUs] aHEBPU3Mbl OTHOCHTEJIbHO TEPEAHEr0 HAaKJIOHEHHOro OTpocTKa (yKasaH KOPOTKO# Kpac-
Ho#t ctpenkoit), KT-anruorpadpusi. A-b — mMunmapHast aHeBpu3aMma odTadbMuueckoro cermeHta jeBoii BCA (ctpenka), 2D MIP;
B-I' — aHeBpM3Ma KOMMYHUKaHTHOro cermeHTa JieBoit BCA (ctpenka), B — 2D MIP nyuyie mokaspiBaeT CTPOCHUE IIEHKHW aHEBPU3MEI,
I' — 3D-pekoHCTPYKIIUSI NEMOHCTPUPYET TMOJOXEHHUE aHEBPU3MbI OTHOCHUTEJIBHO IEPEAHEro HAaKJIOHEHHOTo OTpocTka; J-3 — aHeB-
pusMbl odTarbMuUYecKuX cermMeHToB obemx BCA (ykaszanwl crpenkamu): J-E — wa 2D MIP mocTtoBepHO ITOKa3aHO HaIpaBJICHHE
KyIosia KaXXIoi aHeBPU3MbI U TIOJIOXEHUWE ILIEHKU OTHOCHTEIbHO IepeIHEro HAKJIOHEHHOTO oTpocTka; 2K-3 — HomoJHUTEeIbHbBIE
3D-peKOHCTPYKLIMU TTOKA3bIBAIOT MOJIOXKeHUEe aHeBpu3Mbl 1mpaBoili BCA OTHOCUTENIBHO IMEpEeIHEro HaKJOHEHHOTO OTPOCTKA.

Fig. 6. The variant of aneurysm positioning in relation to anterior clinoid process (red short arrow), CT-angiography. A-b — miliary
aneurysm of left ophthalmic ICA (arrow), 2D MIP; B-I' — aneurysm of communicating segment of left ICA (arrow), B — 2D MIP
is better for visualization of aneurysmal neck anatomy, I' — 3D-reconstruction shows the relationship between aneurysm and anterior
clinoid process; -3 — aneurysms of both ophthalmic ICAs (arrows): [I-E — 2D MIP significantly demonstrate the direction of
aneurysmal dome of each aneurysm and aneurysmal neck position in relation to anterior clinoid process; K-3 — additional 3D-
reconstruction of right ICA aneurysm shows the relationship between aneurysm and anterior clinoid process.

Puc. 7. Uccnenoanue nmauumeHtku B., 51 r., KT-anruorpacdus. I'mrantckas aHeBpusma mpaBoit BCA (ykaszaHa KOpPOTKON KpacHOM
cTtpenkoif). ClOXHOCTh BHU3yaJM3allMuM B TOM, YTO LIefika aHEBPU3Mbl HauMHaeTcsl B OMTaIbMMYECKOM CErMEHTE MPAaKTUYEeCKH Ha
YPOBHE HMXKHEro Kpasi MepeAHero HaKJIOHEHHOrOo OTPOCTKa (CTpesika), a KYMOJ PAaCHOJIOXKEH BBIIIE, B MPOEKIUM KOMMYHUKAHTHOTO
cerMeHTa, YTO He3aMeTHO Ha craHmapTHBIX 3D-pekoHcTpykuusx (Bb), HO Xxopoiro BUIHO B KOCOil KopoHapHOW mpoekuuu 2DMIP
(B) m Ha 3D-peKOHCTPYKIMSIX TOCNe CYOTpaKIIMM KOCTHBIX CTPYKTYp (A). B ciydyae MMarHOCTUKM TMTaHTCKUX M CIOXHBIX aHeBPU3M
JKeJaTeJIbHO T0Ka3aTh XOJ BETBEl HAapyXXHOW COHHOI apTepuu CO CTOPOHBI aHEBPU3MBI IS OLEHKU BO3MOXHOCTHU PEBACKYJISIPU3ALUUA
(KpacHble CTPEIKH).

Fig. 7. Examination of patient B., 51 years old, CT-angiography. Giant aneurysm of right ICA (short red arrow). The difficulties in
aneurysm visualization are based on the follows facts: aneurysmal neck begins in ophthalmic segment of ICA at the level of inferior
edge of anterior clinoid process (ACP) (arrow) and aneurysmal dome is above the ACP in the region of communicating segment that
is invisible on routine 3D-reonstruction (B), but these features are well seen in oblique coronal projection 2DMIP (B) and on 3D-
reconstruction after subtraction of bony structures (A). The localization of external carotid artery branches (red arrows) is advisable to
demonstrate in case of giant and complex aneurysm for possible revascularization surgery.
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Puc. 8. BapmaHThl pEeKOHCTPYKIIMII IJIsI aHEBPpU3M KOMMYHHMKaHTHOro otneia BCA (ykasaHbl KOPOTKMMU KPAacCHBIMU CTpETKaMM).
A-b — MHOXeCTBEHHbIE aHEBPU3Mbl KOMMYHUKAHTHBIX oTnesioB obeux BCA, mnepemaHeil coelMHUTENbHOU apTepuu, OudypKauuu
O6asunspHoit aptepuu. C nomouibio 3D-pekoHCTpyKuuu (A) BUAHO CTPOEHUE HIEHKW aHEBPU3Mbl KOMMYHMKAaHTHOIO OTHeja MpaBoii
BCA u ycThe oTxonsiieil oT MpulleedyHOU yacTW 3aJHell coeaMHUTENbHON apTepuu (cTtpenka). 2D MIP (b) mokassiBaeT pacmoJio-
>KEHUE aHEeBPU3Mbl OTHOCHTEJbHO TMEpeAHEero HaKJOHEHHOro oTpocTka. B-E — aHeBpu3Ma KOMMyHUKaHTHOro otnaena jeBoii BCA,
MHOYHIUOYISIpHOE pacIIMpeHUe YCTbsl 3aJHEH COeAMHMTENbHON apTepuu crpaBa (cTpenka), (eTaabHBII TUN CTPOEHUE apTepualib-
HOTO Kpyra OoJipIIoro mo3ra (00e 3aJHue COeNMHUTEIbHBIE apTepUM OTXOASAT OT cooTBeTcTBYIomMX BCA). CranmaptHas 3D-pekoHc-
Tpykuus (B) memMoHCTpupyeT OCOGEHHOCTH CTPOEHHMs apTepuajlbHOro Kpyra mosra B 1esoM, 2D MIP (b) u 3D (E) mokassiBamoT
MOJIOXKEHNE aHEBPU3MBI OTHOCHTEJBHO IIEPEIHETO HAKJIOHEHHOro orpocTtka. Kocass mpoekmusi 2D MIP (/1) mos3BossieT yBUIETh
YPOBEHb OTXOXIECHWS 3alHEll COEAWHUTENBbHOU apTepuy OT MPUIIEEYHON YacTU aHEeBPU3MBI (CHHSSI CTpPENKa).

Fig. 8. Variants of reconstruction for aneurysms of communicating segment of ICA (short red arrows). A-b — multiple aneurysms of
both communicating ICAs, anterior communicating artery, bifurcation of basilar artery. 3D-reconstruction (A) demonstrates the anatomy
of neck of right communicating ICA aneurysm and orifice of posterior communicating artery arising from aneurysmal neck (arrow).
2D MIP (B) shows the localization of aneurysm in relation to anterior clinoid process.

B-E — aneurysm of left communicating ICA, infundibular extension of orifice of right posterior communicating artery (artery), fetal
type of Willis circle (both posterior communicating arteries arise from the correspondent ICAs). Routine 3D-reconstruction (B) presents
the features of circle of Willis in common, 2D MIP (B) and 3D (E) show the localization of aneurysm in relation to anterior clinoid
process. Oblique projection 2D MIP (/) allows demonstrating the level of PComA arising from aneurysmal neck (blue arrow). 3D-
reconstructions with skull base structures are the most demonstrative for estimation of aneurysmal dome direction and possible contact
of aneurysm with tentorium cerebelli in all cases.

Puc. 9. KT-auruorpammbl nauueHTku O., 66 jer. Meuioryaras
aHeBpu3Ma 6udypkauuu geBoit CMA (KopoTKasi KpacHasl CTpen-
Kka). Ha 3D-peKOHCTPYKLMH ¢ CyOTpakKLUeil KOCTHBIX CTPYKTYD
(A,b) BunHO, uTo M2-BeTBU jieBoit CMA OTXOASIT OT Mpuleey-
HOI 4YacTh aHeBpU3MBbI (TOHKHUE KpacHble cTpenku). 3D-pekoHc-
TPYKIIUU C KOCTHBIMU cTpyKTypamu (B,I’) moka3biBaioT B3anMo-
OTHOLICHWE AHEBPM3Mbl C MEPEAHUM HAaKJIOHEHHBIM OTPOCTKOM
(xopoTKasi CMHSISI CTpPeJKa).

Fig. 9. Ct-angiograms of patient O., 66 years old. Saccular aneurysm
of left MCA bifurcation (short red arrow). 3D-preconstruction
with bony structures subtraction shows (A,b) that M2 segment
of left MCA arise from aneurysmal neck (thin red arrows).
3D-reconstruction with bony structures (B,I') demonstrates the
relationship between aneurysm and anterior clinoid process (short
blue arrow).

93



HEWPOXUPYPIUA, Ne 3, 2017

Puc. 10. KT-anruorpamMmmbl mauueHTKH A., 60 jser. Memoryaras
aHeBpM3Ma TepelHeil MO3roBoOi-TiepeaHel COEAMHUTENbHOU ap-
Tepun cleBa (KopoTkKas crpenka). Ha 3D-pekoHCTpyKIum c
cyOTpakiMeil KOCTHBIX CTPYKTYp (A) BMAHO, 4TO 00e A2-BeTBU
[IMA oTXOmSIT OT MPUILIEEYHON YaCTU aHEeBPU3MBbI (TOHKHWE Kpac-
HBle CTpelKM) Ha ¢doHe amirasuu Al-cermeHTa mpaBoii [IMA.
Takum 006pa3zoM, MOXHO clejiaThb BBIBOA O TOM, UYTO aHEBpU3Ma
3anojHsieTcs cieBa. Ha 3D-peKOHCTPYKIIMU ¢ KOCTHBIMU CTPYK-
Typamu (B) BHAHO, YTO KYMOJ aHEBPU3MbI DPa3BEPHYT BJIEBO
(HampaBJieHUE YKa3aHO 3€JIEeHOU CTpesKoil), YTO OOyCJIOBJIMBAET
BBIOOpP CTOPOHBI JOCTYTA.

Fig. 10. CT-angiograms of patient A., 60 years old. Saccular
aneurysm of anterior cerebral-anterior communicating artery at
the left (short arrow). 3D-reconstruction with bony structures
subtraction (A) clearly shows that both A2-branches of ACA arise
from aneurysmal neck (thin red arrows) and the aplasia of Al
segment of right ACA. Thus we can conclude that aneurysm is
filling from the left. 3D-reconstruction with bone structures (b)
demonstrate that aneurysmal dome directs to the left (direction
is shown by green arrow), that influences on surgical approach
side.

Y manmneHTOB ¢ aHeBpU3MaMu TiepeaHeil MO3TOBO -
nepenHeir coenuHutenbHoit aprepuu (ITMA-TICA)
HEOOXOOMMO BM3yaJInM3MPOBATh TOUHOE HaIpaBJIeHUE
KyIIojla aHEeBPHM3MBI, TIOKa3aTh TOJIOXKEHWE IIeHKN U

OTXOHsIIIME OT HEEe COCYIbl, UYTO IOMOTAET OIIpeje-
JIUTH CTOPOHY OIlepallMOHHOro mocryna. Ilpm rumo-
Jubo anna3uu Al-cerMeHTa OmHOU W3 TIepeaHUX
MO3TOBBIX apTepUii MOXHO IPEIIOJI0XUTh CTOPOHY
3amoJHeHUsl aHeBpu3MHbl (puc. 10).

Jns TanueHTOB ¢ aHEeBPU3MON IlepUKaJlJIe3HOM
apTepuy BaXXHBI JOCTOBEPHASI BU3yaIM3alvsI TIPUBO-
JISIIIET0 M OTBOJSIIIET0 CETMEHTOB HECYLIEH apTepuHu,
CTOpPOHA W HaIlpaBJIeHME IIEHMKM M KyIoja aHeBPU3-
MBI, a2 TaKXe B3aMMOOTHOILIEHUsI aHEBPU3MBI C JIOO-
HOIl ma3yxoil. B peKOoHCTpyKIMSIX U B IPOTOKOJIE
JIOJIKHO OBITH OTPaXeHO COCTOsSIHUE JOOHOW TMas3yxu
(BapuaHThl pa3BUTHSI, BOCTAJIUTEIbHbIE U3MEHEHUS,
OIYXOJAM M Mp.), TAK KaK 3TO MOXET MOBIMUSITH Ha
BbIOOp moctyna (puc. 11).

VY manueHTOB ¢ aHeBpU3MaMM 0a3MJISIPHOM apTe-
puu (BbA) npexjae Bcero HEOOXOAMMO TOYHO OIMpee-
JIUTh PACIIOJIOKEHME IIeHKU, YTOObl OTJUYUTH aHEB-
pusmy oudypkanuu BA ot aneBpusmbl Pl-cermenra
3aJHEe MO3roBOU apTepuu JUOO YCThSl BEpXHEH MO3-
XKeuykoBoil apTepuu. Kpome Toro, Hy>XHO IT0Ka3aTh
B3aMMOOTHOIIIEHUSI aHEBPU3MBI CO CIUHKOW Typell-
KOro ceajla M, €CAM 3TO BO3MOXHO, C IIPOEKIIMEN
Xo7a TyTH 3PUTEIBHOTO HEpPBa CO CTOPOHBI LIEHKHU
aHeBpu3Mbl (puc. 12). JInsi aHeBpU3M ITO3BOHOY-
HOIl apTepMM BaxKHBIM MOMEHTOM pPEKOHCTPYKIIUI
SIBJISIETCSI OMpeAesieHUe TOJIOXKEHUSI YCTheB 3aJHUX
HUXKHUX MO3XEUKOBBIX apTepuUil II0 OTHOIIEHUIO K
aHEeBpM3MeE, a TaKXe pacCTOsIHME 10 Kpasi O0JIbIIOro
3aThIJIOYHOTO OTBEPCTHSL.

BonpimmHCTBO oOmMCaHHBIX TpeOOBaHMII K pe-
KOHCTPYKLMSIM MMEIOT 3HayeHWe sl IallUeHTOB,
KOTOPBIM IIJIAHUPYETCS OTKPBHITOE€ BMEIIATEILCTBO,
MO3TOMY B KIJIMHUKAX, MPaKTUKYIOIIUX MUKPOXH-
pYPruio aHeBpU3M, B KayeCTBE IMpeaoIlepalliOHHOIO
MeTola oOcCjenoBaHUsI XejlaTeJIbHO MCIOJIb30BaTh
KT-anruorpacduio, a B psne ciaydaeB (Ipu HeoO-

Puc. 11. BapraHTBI peKOHCTPYKIIMI aHeBPU3M TMepUKaJae3HON apTepun. A-B — MuimapHas aHeBpU3-
Ma IIpaBoOii TepuKaJuie3Hoit aprepuu (ctpenka). Ha 3D-pekoncrpyknusix (A, b) mokasaHsl Hecylnast
aprepusi M OTXOMASIIUE OT MPHUILIEEYHON YaCTU COCYIbI, KYIOJ aHEBPU3MbI OKa3bIBA€TCSl MOBEPHYTHIM
BiaeBo. 2D MIP (B) moka3piBaeT COCTOSTHHME JIOOHOW Ma3yXW M IOJIOKEHHE aHeBPU3MBI OTHOCUTEILHO
Hee. I, I — MHOXeCTBeHHbIe aHEBpPU3MbI OUdypKalUuu JeBOi cpeaHeir Mo3roBoil aprepuu, [TMA-
IMCA cnpaBa, odTtaibMuyeckoro cermeHrta jesoid BCA u mepukajjie3Hoil apTepuu ciieBa (CTpesika).
Ha 3D-pekoHCTpyKIMsAX BUIHA aHOMaJMsl Pa3BUTUSI apTEepUaibHOTO Kpyra Mo3ra: TMIOINJa3us mpa-
BOIl MepenHeil MO3ToBOil apTepuu (KOpOTKasi CTpesKa).

Fig. 11. Variants of reconstruction for aneurysms of pericallosal arteries. A-B — military aneurysm
of right pericallosal artery (arrow). 3D-reconstruction (A, b) demonstrates parent artery and branches
arising from aneurysmal neck and direction of aneurysmal dome to the left. 2D MIP (B) shows the
condition of frontal sinus and localization of aneurysm in relation to frontal sinus. I, /I — multiple
aneurysms of left MCA aneurysm, right ACA-ACoA, left ophthalmic ICA and left pericallosal artery

(arrow). 3D-reconstructions show the anomaly of Willis circle — hypoplasia of right anterior cerebral artery (short arrow).
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Puc. 12. KT-auruorpammsl mnauueHTku JI., 68 mer. MHOXecT-
BEHHBIE aHeBPU3MBbl KOMMYHUKAHTHBIX OTIe0B obenx BCA (Ge-
JIBle CTPEeKM) M aHeBpu3Ma Ooudypkanum BA (KopoTkas KpacHast
crpenka). 2DMIP (A) neMoHCTpHMpPYET pacmoyioXXeHre aHeBPU3MbI
BA oTHOCUTENbHO CIIMHKHU TYpPELKOTO celjia (3ejieHasi CTpesika).
Ha 3D-pekoHCTpYyKLUM C CyOTpaklueil KOCTHBIX CTpPYKTyp (B)
BUAHO, 4YTO 00e 3MA M onHA M3 BEPXHMX MO3XKEUKOBBIX apTe-
pUil OTXOAAT OT MPMIICCYHOI YacTU aHEBPU3Mbl (TOHKHE Kpac-
Hble cTpenku). 3D-peKOHCTPYKUUU C KOCTHBIMU CTPYKTypamu
(B,I') noxasbiBaloT mMoJjioXeHHEe aHEeBpU3Mbl BA OTHOCHUTENBHO
GOJIBLIOrO 3aTBLJIOYHOTO OTBEPCTHSI.

Fig. 12. CT-angiograms of patient JI., 68 years old. Multiple
aneurysms of communicating segments of both ICAs (white arrows)
and aneurysm of basilar bifurcation (short red arrows). 2DMIP
(A) demonstrates the localization of basilar bifurcation aneurysm
in relation to dorsum sellae (green arrow). 3D-reconstruction with
subtraction of bone structures (B) shows that both PCAs and
one of cerebellar arteries arise from aneurysmal neck (thin red
arrows). 3D reconstruction with one structures (B,I') demonstrates
the localization of basilar bifurcation aneurysm in relation to
foramen magnum.

XOAUMOCTU TIPOBeACHUS] (YHKIIMOHAJBHBIX Ipo0)
JIOTIOJIHATh UCCJIeIOBaHUE 1lepeOdpalibHOI aHTUOrpa-
(ueit, XoTd 3TO M MPUBOAUT K YBEJIUYEHUIO JIYUEBOU
Harpy3ku. IlpM mNiaaHUpOBaHUM BHYTPUCOCYAUCTO-
ro JOCTyma K aHeBpUM3Me AOCTAaTOYHO MPOBEIEHU S
MP-anruorpacduu, 4To CHUXKAET JYYEBYIO HarpysKy,
TaK Kak B DTOM CJyyae B3aMMOOTHOILEHUS AaHEeB-
pU3MBl C TPUWIEKAINAMU KOCTHBIMU CTPYKTypamu
UTPaIOT MEHBIIYIO POJib.
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