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Pestome. Ha cerofHsLLIHNiA eHb Mbl BCTPeYaeMcs BCe ¢ 60s1ee WMPOKUM npuMeHeHnem 3D-neyatn B MeJULUHCKONA NpakTUKe, BHe
3aBMCUMOCTI OT MEAULMHCKOr0 HanpasneHus. Hanbonee CNOXHbIMU rpynnamu NauMeHTOB LS XMPYPrivvyeckoro BMeLIaTeNbCTBa
ABNAOTCA NNIOL (BHYTPUYTPOOHO) M HOBOPOXAEHHbI C BPOXAEHHbIMU NMOPOKaMu cepAaua. Befywmmm npuynHaMm 310ro SBNA0TCA
LWNpOKas BapMabesibHOCTb KOMOUHALNIA CONYTCTBYIOLLMX NOPOKOB PA3BUTMA C FEHETUYECKUMU CUHAPOMAMIN 1 HU3KAs mMacca Tena.
Mbl aBnsiemMcs CBMAETENAMN TOTO, 4TO C TEYEHUEM BPEMEHW B JOONEPALMOHHOM Nepuofe 06bEM PasnnyHbIX COBPEMEHHbIX METOA0B
1CcCrefoBaHNA YBENUYNBAETCA, NPECIIeAYA MMaBHYH Lefb — yNy4LleHne HeNnoCPeACTBEHHbIX NOCE0NePaLNOHHbIX, 8 TAKXXKe OTAANEH-
HbIX Pe3yNnbTaToB. TaK, B CBOEN paboTe Mbl XOTENU NPOAEMOHCTPUPOBATL NPUMEHEHUE YIbTPACOBPEMEHHON MeTOANKM 3D-neyatun y
HOBOPOXX[EHHOIO C HU3KOI MacCOon Tena, reHeTUYeCKUM CUHLPOMOM U CNOXHbIM BapuaHTom TeTpaasl ®anno (c areHesnen knanaHa
neroyHoi aptepum). 3D-nevatb no3gonuna 6onee AeTanbHO OLEHUTb aHATOMUIO NOPOKA W ONPefennTb CTPaTernio Kapanoxupypri-
4eCKOr0 JieYeHus.

Knio4eBble cNnoBa: areHeaus KyanaHa nero4yHoin apTepum, BpOXAeHHbIA NOpoK cepaua, Tetpaga ®anno, 3D-nevathb, Kapanoxupyprus.

CLINICAL CASE. 3D-MODELING OF A NEWBORN WITH A COMPLEX SHAPE OF THE FALLOT TETRAD
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Abstract. The application of the 3D-printing approach in medicine is currently becoming increasingly popular. The management of
fetuses and newborns with congenital heart defects is often difficult, primarily due to the complexity of the anatomy. Here we report
a newborn with a complex congenital malformation (absent pulmonary valve syndrome associated with tetralogy of Fallot), which
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could be clinically interpreted in different ways. 3D-printing allowed to elucidate the exact anatomy more precisely and direct the

cardiosurgeon to a definitive treatment.

Keywords: Absent pulmonary valve syndrome, congenital heart disease, tetralogy of Fallot, 3D-printing, cardiosurgery.

BBEJJEHUE

3D-meyarh SBISETCS TEXHOJIOTHYECKHM IPOIIeCc-
COM, KOTOPBIH MO3BOJISIET MO/ KOHTPOJIEM IH(PPOBBIX
TEXHOJIOTUH CO3/1aBaTh OOBEMHYIO MOJIENb JKEJIaeMO-
ro 00beKTa, KaK MPaBUIIO U3 TBEPJBIX MATCPUATIOB U
HamOoJee YacTo — IlacTuka. Ha ceropHsiHuii 1eHb
MBI SIBJISIEMCS CBUETEIIMH PAa3BUTHS HOBOTO METO/Ia,
KOTOPBIN MOCTENEHHO TAPMOHUYHO UHTETPUPYETCS B
MEIUIMHCKYIO NMPAKTHUKY, BHE 3aBUCUMOCTH OT MEIH-
OUHCKOTO HampasieHus. OCOOCHHO NPUMEHHM JaH-
HBI METOA B TeX o0macTax, rae TpeOyeTcs TOYHOe
MOHNMAaHHE CJI0KHOW aHaTOMUU U3y9aeMOTo 00beKTa.

Terpana @ammo (TD) c arenesueil knanana Jierod-
HOH apTepuu SBJISETCS JOCTATOUYHO PEIKOUN Mab(op-
MaIluel, 9T0 COCTaBIseT MpUMEpHO 3—6% B oOmIeH
nonyasiuud nanueHtoB ¢ Td. B cTpykrypy mopoka
BXOJISIT HECKOJIBKO O CHOBHBIX KOMITOHEHTOB, TAKHX KaK
HaJM4he M3MEHEHHOTO KjlalaHa JerOYHOM apTepuw,
CTBOPKH KOTOPOTO MOTYT OTCYTCTBOBaTb WJIHM OBITh
PYIMMEHTApHO M3MEHEHHBIMU W pa3lInyHasl CTETIICHb
TUTIOIIIa3MK KoJiblia kiarmana [1-3]. B cBs3u ¢ pa3Bu-
THEM TeMOJMHAMUYECKHX BHYTPHUYTPOOHBIX 0COOEH-
HocTel, TD ¢ areHe3uell KianaHa JIETOYHOU apTepuu
JIOCTAaTOYHO YaCTO aCCOLUUPYETCS C BBIPAKEHHOW TU-
JaTalKed CcTBOJA JIETOYHOHM apTepuu U ee BeTBel [4].
AreHe3ns apTepHaNbHOTO MPOTOKA ABISETCS YaCTHIO
3TOTO CHHIPOMA, YTO MOXKET CIYKUTh BeAylIeil mpu-
YUHOW Pa3BUTHUS BBIPAKEHHOTO M3MEHEHHUs COCYIOB
JIETKUX C SIBIICHUSMH JICTOYHO-apTePUATHHONU THIIEp-
ten3un [4]. KomOunamnus (hakTopoB prcKa B BHIE Ha-
JUYHS TEHETUYECKON MATOIOTHH, HU3KOW MaccChl Tena,
Pa3BHUTHS JIETOUHOTO JAUCTPECC-CUHAPOMA JIJIsl CTaOu-
JU3aLUH KOTOPOTO TpedyeTcs MPOBEICHHE HCKYCCT-
BeHHOU BeHTW smu serkux (MBJI) B moonepannon-
HOM TIEpHOJie, MOTYT IPHUBOAUTH K MEPHUOTIEPAITHOH-
HOH JeTanpHOCTH CcBBIIE 60% [5, 6].

Bo MHoOrmx cimydasx TouHOE OTOOpakeHHe aHa-
TOMHUYECKUX OCOOCHHOCTEH BPOXKIECHHOIO IOPOKa
cepAma 10 OIeparuid MOXET SBIATHCS IJOCTATOYHO
CIIOKHOU 3amadeit. Takum o00pa3om, MOWCK IOTION-
HUTEIBHBIX MyTEH peleHHs! JaHHOW MpoOIeMbl SB-
JISIETCS. IPUOPUTETHBIM HAMPaBICHUEM KIMHUYECKOH
MEIUIMHBI, U B KAYECTBE OJTHOTO M3 METOJOB MOXET
ObITh 3D-cermeHTanus, MPOCKTUPOBAHUE W TEYaTh.
JlaHHBI METOJ| IMO3BOJISIET BOCCO31aBaTh (hU3MUE-
CKYIO MOJIeNIb U3 MOIy4eHHOH 2D-nnpopmanuu, Tou-
HO OTOOpakasi aHATOMUIO ManKueHTa. Ps myonukanmii
JIEMOHCTPUPYIOT BBICOKYIO TONB3y 3D-mewarn st
TIIATEFHOTO W TOYHOTO aHAJIHM3a CI0KHOW aHATOMUH

MOPOKa, YTO BIUSET HA MPUHATHE PEIICHHs 00 orepa-
THUBHOUM TaKTHKE B J0ONEpalOHHOM nepuozne [1].

Llenpro JaHHOTO MPOEKTA SABISIIACH IEMOHCTPAITUS
HaIllero ompiTa mpuMeHenns: 3D-medarn st BBIOOpa
TaKTUKHU OINEPATUBHOTO JICUCHUS Y HOBOPOKICHHOTO
¢ terpanoi danno u areHe3ued KiamaHa JIETOYHOM
apTepHH.

KNUHUYECKMIA CNYYAR

PebeHok oT BTOpOil OepeMEHHOCTH, BTOPBIX POJOB.
Marepu pebenka 21 rox, 6e3 AOKYMEHTHPOBAHHBIX
XpoHHYeCKnX 3a0osneBanuil. [Ipempiaymias OepemeH-
HOCTB MpoTeKana 6e3 Kakux-1uoo ocodbeHnoctei. [lan-
Hasi OEpEeMEHHOCTh OT OJIM3KOPOACTBEHHOTO Opaka. Bo
BpEeMsI CKpPMHHHIOBOTO ¥Y3-HCCIEIOBaHHS Ha BTOPOM
TpuMecTpe OepeMeHHOCTH (22-51 TecTalMoHHas Heme-
J1sT) OBUT AMATHOCTHPOBAH BPOXKIACHHBIA TIOPOK CEpIIia
wiona (terpaaa Damo). PeOeHOK poauiics B JOHOIIICH-
HOM CpOKE C NpU3HAKaMH 33Jep>KKH BHYTPHYTPOOHO-
ro pa3Butus U BecoM 2420 r. OCHOBHBIE KIIMHUYECKHE
MIPOSIBIICHNUS TIPECTaBIEeHBI B TabmuIe 1.

Ha cemxpmoii geHb KU3HU PeOCHOK OBUT OTIIy4YeH
oT I/ICKYCCTBGHHOﬁ BCHTWJIAALUU JICTKUX U NEPECBCACH
Ha HEMHBA3MBHYIO BCIIOMOTATENbHYIO BEHTHIISLUIO,
0e3 BBIpaKEHHBIX MPU3HAKOB JIBIXaTEIHHOW HE0CTa-
TOYHOCTH. MHramanus IeroyHbIMH Ba30AMIIaTaTO-
pamu Takxke Obuta mpekpamena. [lo remogmHamMuue-
CKOMY cTarycy peOCHOK HaXOAMJICS B OTHOCHTEIBHO
CTaOMJIBHOM COCTOSIHMU. B cBs3u co cTaOuIIbHBIM
COMAaTHYECKUM CTaTyCOM IIPOBENICHUE KapIHOXUPYP-
TMYC€CKOT0 BMCIIATCIIBCTBA PEIICHO OBLIO OTJIOXKHTB,
C LeJblo Habopa Beca 1 MUHUMH3AIMHA PUCKOB TIEpH-
OTepalOHHBIX OCJIOKHEHUH. PeOeHOK mepeBeneH B
najary WHTCHCHUBHOW Tepamuu JUIsl JajdbHeHIero Ha-
Omonenns. B Bo3pacTe oHOTO Mecsla W YeThIpHA/-
LAaTH JHEeH mpousonuia MaHu(ecTaus KapTUHBI JbI-
XaTeJNbHON HeIOCTATOYHOCTH (HapacTaHHe TaXUITHOD,
ypoBHsi pCO, B KanwisipHo#t kpoBu). Ha BhITIOTHEH-
HOM PEHTTEHOJIOTUYECKOM CHUMKE OPTaHOB T'PYIHOM
KJIETKW 3a()UKCHPOBAH aTeJICKTa3 BEpXHEH U CpeIHEeH
ITOJIEH TpaBOTO JIETKOTO. PeOeHOK MepeBeneH B OTae-
JICHHE HEOHATAJIbHON KapAuOpeaHWMalluu, Te Haa-
JK€HA HEWHBa3WBHAs BEHTWJISLUS JIETKUX C BBHICOKUM
JIaBJICHUEM Ha BbIFOXe. [IBa JHS CITyCTs AbIXaTenbHas
HEZ0CTaTOYHOCTh HUBEIMPOBAJIACh.

B nganHOM ciydae mist co3maHusi BUPTyasibHOUM 3D-
MOoACIn 6I)I.HI/I B34ATbI CPEC3bI, NOJIYUCHHBIC ITPU BbIIIOJI-
HEHUH MYJBTHCIIHPaJIbHON KOMIIBIOTEPHOM TOMOTrpadun
ceplia ¥ MaruCTPajbHBIX COCYIOB, KOTOPBIE OTpakajIH
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Tabnuya 1

OcCHOBHbBIE KJIUHNYECKHE NPOsABJICHUA

DusnkanpHOE 00CIeI0BaHIE

IMpuznaku curgpoma DiGeorge (10-11% y manuenTos ¢ Terpanoii ®ammo + oTcyTCTBHE THMYCA)
Pannsaa manudecTanys pecnupaTopHOTo AUCTPECC-CHHAPOMA MOCTIE POXKACHHS, IINAHO3, IPH3HAKN
HapyIICHHUs BEHTUIALUY B BEPXHUX M CPEAHUX CETMEHTaX 000MX JETKHUX.

WBIJI ¢ BIcOKOI KOHIIEHTpauueil O, Mo MpruuuHe HEBO3MOKHOCTH Pa3peLICHUs PECIUPATOPHOTO
KOMIIPOMHCCA HEMHBA3UBHBIMH METOIAMH + MHTANISIHS MperapaTaMy IPOCTarIaHIMHOB

OKT

&

Heperpy3Ka IpaBbIX KaMEp cepaua € Npu3HakaMu FI/IHCprO(bI/II/I IIpaBoro KEIIyaJ0ouKa

TTOXOKT (puc. 1)

©

[MepumemOpaHo3HbI AeeKT MeXOIKeTyI0UKOBOI TTeperopoku (6.7 mm), ¢ AByHAPaBICHHBIM
MIOTOKOM KpPOBH (IIPEUMYIIECTBEHHO IIPABO-JICBBIN)
AreHe3us apTepUaIbHOTO IPOTOKA
ITepenHe-BepXHee CMELIEHHUE CTBOJIA JIETOYHOI apTepuy ¢ TOPU30HTAIBHBIM €€ PACIONIOKEHUEM,
HapajIeIbHO aTPHO-BEHTPUKYISIPHON O0po3ie
YMmepeHHast ruIoruiasust GuOPO3HOTo KOJIbIla JIEroYHoH apTepun (Z-3)
BripaxkeHHas nunartaius cTBOJA JIETOYHOH apTepuut (Z+6.5)
YMepeHHast quaTanys CTBOJIA MIPaBoii JIerouHoi aptepuu (Z+3)
CTBOJI 1 BETBH JICBOH JIETOUHOI apTepuy He BH3yaIn3UPOBAIIHCH

MCKT cepama + 6poHX0-
ckomus (puc. 2)

KOMHpeCCI/IH TJIaBHOT'O ITpaBoOro 6p0Hxa u Cy6OKKHI03PISI JICBOI'O I'ITaBHOI'O 6p0Hxa JAUJIaTUPOBAHHBIM
CTBOJIOM JICTOYHOM apTepuu.
BLIpa)KeHHa}I IHIaTalys CTBOJIA JICBOM JICTOYHOM apTepuu € NpU3HAKaAaMU I'HIIOIJIa3UU JUCTAJIbHBIX

CMmenieHue Tpaxeu ¢ ee aedopmarnmeit
HckimioueHa aHaTOMUS HE Pa3IeIUBIIAXCS XPSIIEBBIX KOJIEI] OPOHXOB.
VrouHeH xapakTep OpOHXHATBHON KOMITPECCHH

ee BETBEH.

MCKT — MmynbTucnHpaibHas KOMIIBIOTEPHAs! TOMOTpadus.

WBJI — uckyccrBennas BenTrisinus gerknx; OKIT — anexrpokapauorpadpus; TTOXOKI — TpancTopakaibHas dXokapanorpadus;

OTHOLIIEHUE CTBOJIa JIETOUHOM apTepuu K BOCXOJSIIEH
aopTe W Tpaxew, aHaTOMHIO U Pa3Mepbl BETBEH JIerod-
HOI1 apTepuH, 0COOCHHOCTHU BBIXOJHOTO TPAKTa IPaBOTo
Kemyouka K AeHeKTy MEXIKETyT0IKOBOH Meperopos-
ku. g co3manus pusmueckoit 3D-Momenmn cepaia ObLT
WCIIONIb30BaH cTepeonuTorpapudeckuit dain (.stl) u
npuntep (J750, Stratasys Inc., Rehovot, Israel). Bupry-
anbHasi MOJIENb cepila U ee Pu3ndecKkoe 0ToOpaKeHHe
MPOJICMOHCTPUPOBAHBI HA PUCYHKE 3.

OnepaTuBHOE BMEMIATENbCTBO BBIMIOIHEHO Ha
BTOpPOM MECANEC XKHU3HU C ICJIbIO I/I36e)KaHI/I$I pa3Bu-
THS Tpaxeo- M OpoHXomansauuu. PeOGeHKy BBINOI-
HEHO (OpMHUpOBaHHE MOHOCTBOPYATOrO KJAlaHa
W TepeHe-3aHsAs PEeNyKIUs JuameTpa CTBOJIA W

BEeTBeHl sierouHoil aprepuu. IlepBrie aBa mocieorne-
PaLMOHHBIX JHS MPEAIoyarajiy MpoBeJeHUE peaHu-
MallMOHHOTO MPOTOKOJAa MO METOAMKE «OTKPBITOM
rpyauHe»y. Co BTOPOro MOCIEONEepaluoOHHOTO THS
OBUIO HAYaTO DHTEpANbHOE NHUTaHWE B Tpodude-
ckoM oObeMme. Pebenok omryuen ot BJI Ha neBsThie
rocJjieonepanuoHHble CyTKH U NEpeBeJeH B IMajary
WHTEHCUBHON Tepamuu Ha TPUHAIUATBIH IOCIEO-
nepanuoHHbld neHb. [locneonepallmoHHBIN nepuox
OCJIOKHMJICSL PAa3BUTHUEM CYNPaBEHTPUKYJISIPHOU Ta-
xukapauu (~230-250 ya. B MuH), KOTOpast Kynmupo-
BaHa BHYTPUBEHHBIM BBEJICHUEM aHTHAPUTMUYECKHUX
mpernapaToB ¢ nepopaibHOi moanepxkoit [Ipomade-
HOHOM B JIeYeOHON JTO3UPOBKE.
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Puc. 1.

NEONATAL CARDIAG &CU

IXOKT -cpe3bl 10 KOPOTKOH 0CH M3 MapacTepHAJIbHOIl MO3ULMH:

A — yMepeHHas TUIOIUIAa3Hsl KOJbIa MyJIbMOHAIBHOTO KJIallaHa ¢ BRIPAXEHHON quaTalnueil IMaBHOTO CTBOJIA JIGTOUYHON apTe-
pun, 6e3 BU3yaau3aluy CTBOJIA JEBOH JIETOYHOI apTepuu; b — muiiaTupoBaHHBIN CTBOJI IPABOil JICTOYHON apTepuu

[ocneonepanonHas  3xokapauorpadus JIeMOH-
CTpUpOBAja XOPOILIUE KOHTPAKTUJIbHBIC U THACTOIU-
YEeCKHE CBOWCTBAa OOOMX JKEIYJOYKOB, a TaK)Ke HOp-
MaJIM3aluio pa3MepoB kKamep cepama. Pasmepsr du-
OpO3HOT0 KOJIbIA JIETOYHOM apTepuu, OOIIH CTBOJ U
MpaBasi €¢ BETBb OBLJIM B HOPMaJIbHBIX 3HAYCHUSIX Ha
[IIIT. B nononHeHWe K 3TOMY CTOUT OTMETUTH IOSIB-
JIEHUE MPU3HAKOB aHTErPaJHOr0 MOTOKAa KPOBU UYEpe3
BETBU JICBOW JIETOYHON apTEPHUH, JUAMETP KOTOPHIX B
TUHAMHUKE yBEeNWUmiIca. MakcumanabHas TPaHCIYIIb-
MOHaJIbHasl CKOPOCTh MOTOKa cocTaBmia 1,1 m/c ¢ pe-
ryprutanuei 1,5 ct. [loBTOpHOE MYNBTUCIHUPAIBHOE
KOMITHIOTEPHOE HCCIICAOBAHKE ITPOAESMOHCTPHPOBAIIO
BOCCTAHOBJICHHE aHATOMUU U MPOXOAUMOCTH Tpaxeo-
OpOHXMAJILHOTO JIEPEeBa Ha BCEX YPOBHSIX, HOpMaIH3a-
LHIO Pa3MEpOB JErOYHON apTEepPUU U €€ MPaBOi BETBU.
PeGenok BhITIMCAH B IOTUKIWHHUKY TIO M/K TIO/ HAOII0-
JICHUE Kapauojiora Ha JBAANATh IMEPBEIN TOCIeonepa-
IHMOHHBIN eHb HA CHHYCOBOM PUTME, B CTAaOMJIBHOM
COCTOSIHUU.

AOUcKyccusa

B cBOeM cOOOIIIEHNN MBI OIHCAITN CIOKHBIN KIIH-
HUYECKUW ciydail, Korma sl NPUHATHS OKOHYa-
TEIBLHOTO XUPYPIHUECKOTO pEeIIeHUs ObLI NMPUMEHCH
HOBBIK MeTon 3D-monenupoBaHusi, MO3BOJIUBLINN
JIeTalIbHO OIEHUThH CJOXKHOCTh aHATOMHUH IOpOKa U
chopmupoBaTh OKOHYATEITEHOE MHEHUE.

OIHUMH U3 TJIaBHBIX HJEH B JIEYCHUH CIOKHBIX
BPOXJCHHBIX MOPOKOB CepAla SABISICTCS PaHHAS U
TOYHAasl TUAarHOCTUKA, C OIPEACICHUEM COIIYTCTBYIO-
UX AHOMAJIMWA U TeHETUYECKUX CUHIPOMOB. Bce BbI-
[IECKAa3aHHOE BJIMSET HA MPUHITHUE PEIICHUSI XUPYp-
rOM 110 TAaKTUKE U CPOKAM JIEUEHHUS, YTO HENOCPE-
CTBEHHO CKa3bIBaeTCs Ha MOKa3aTeasX JeTaJbHOCTH
u 3a00JIEBAEMOCTH B OJIMIKaiIlIeM U OTIaJE€HHOM IIO-

cijeornepalMOHHOM Tepuonax. B kauecTBe mpumepa
MBI BbIOpanu ciyyail Tetpanbl Dajino ¢ areHe3ueu
KJIaTiaHa JITOYHOH apTepuu, B KOTOPOM COOpaH psij
(hakTOpOB pHCKa, TAKUX KaK HU3Kas Macca Teja, Ha-
JMYre TeHeTHYECKOTO CHUHIpPOMA, JbIXaTelbHas He-
JIOCTaTOYHOCTH B JOOMEPALMOHHOM Tepuoje Tpeoy-
romas UBJL.

HawnGonee clOXHBIM KOHTHHTEHTOM TAI[MUEHTOB
JUIS paHHEHW KOPPEKIMH SIBISIOTCS HOBOPOXKICHHBIC.
ITo MHEHUIO pa3IUYHBIX ABTOPOB, Yy JAHHOW Kare-
rOpUM TAalHEHTOB HaOIIogaNoch Ooyee IMTENbHOE
npeObIBaHNE B OT/IEJICHUH pEeaHWMallid, a Takxke 00-
Jiee BBICOKHME TIOKa3aTelld JIeTAIbHOCTH B OT/HalieH-
HoMm niepuoge [13]. eTtu, nMeromue pecnupaTopHbIi
JIUCTPECC-CUHAPOM B JIOONEPAIlMOHHOM TEpHO/IE,
TaK)Xe UMeIu 0oJiee BHICOKYIO JICTAIbHOCTh U 3a00I1e-
BAEMOCTb IO CPABHEHUIO C MAIIUEHTAMH, HE UMEIOLIU-
MH TaKHX MPOSBICHUN [14].

B nHamewm ciydae pemieHHeM Xupypra ObUIO BbI-
MOJHUTh KOMOMHHMPOBAHHOE XHPYpPrHYECKOE BMeIla-
TEIbCTBO B BUJAC PEAYKIMH JICTOYHOM apTepuu u ee
BeTBeH ¢ (OPMUPOBAHMEM MOHOCTBOPYATOTO KJIara-
Ha. Hanbonee mmMpoKo MCTHOIB3YIOMINECS METOINKH
JUISl PEKOHCTPYKIIMM BBIXOAHOTO TpaKkTa MpaBoOro ke-
JyA0YKa MPEACTaBICHBI UMILIaHTaIUe ToMorpadTa B
MTO3UIIMIO JITOYHOW apTepuu Wik GOpMUPOBAHNE MO-
HOCTBOPYATOTO KJIAllaHa, a TAK)Ke BBITIOJTHEHUE TPAHC-
AHHYISAPHOU TIaCTUKH [15]. AHaNMU3 pe3yabTaToB IpH
CpaBHEHHUHU PA3JIMYHBIX XUPYPTHUUECKHX METOJUK HE
MO0KAa3aJl CTaTUCTUYECKYIO 3HAUUMOCTh B OTAAJICHHOM
riepronae HaomoneHus [14, 16].

[Tokazareny OIMKaMIINX ¥ OTAAICHHBIX PE3yabTa-
TOB KpaifHe 3aBHCHMBI OT BPEMEHHU MMOCTAHOBKH TOY-
HOTO JMarxHosa, Mo3TOMYy B HACTOsIEe BpeMs Ipe.-
MOYTUTEIIBHO MIPOBOAUTH AMATHOCTHUKY Ha PAHHUX
CpoKax BHYTpHYTpoOHOTO Tieproaa. HoBopokieHHbIe
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Puc. 2.

MCKT pekoHCTpPYKIHS:
A — BBIpayKeHHas THIOIUIA3Hs Mepr(epUuecKuX BeTBEH JIeBOH JIErOYHOM apTepui; b — BbIpaskeHHast qUIaTaIs ITIaBHOTO CTBO-
na serounoi aprepun; I' u JI — BupTyansusie 3D, 0T4ETINBO JEMOHCTPHPYIOMINE 3a{HEe CMEIIECHNE TpaXxen ¢ CyOOKKIIo3uei
neBoro raBHoro Oponxa; SVC — BepxHsist mojas BeHa; MPA — riiaBHBIN CTBOJ JIETOUHOM apTepun; RV — mpaBblit jKemymouek;
RVOT — BBIXOZHOH TpaKT MpaBoOro Kemyaouka; LV — eBblit sxemynouek; Ao — opra; Tr — Tpaxes; DAo — Hucxonsmas aopra

C TpHU3HAKaMU KOMITPECCUU ABIXaTEeIbHBIX MyTEeH MO-
TyT TpeOoBaTh YPrEHTHOW peCcHUpaTopHO Tomaep-
KKH, TOTZIa KaK MOJTHAs KOPPEKLIUS MMOPOKA MOXKET SIB-
JIATHCS Jy4Ilel ONLUEH JICUEHHUS.

BpokneHHblil cTeHO3 TpaxeoOpOHXUABLHOTO JlepeBa
SIBJSIETCS PE/IKOM MATOIOTUEH, TIPU KOTOPO IMEET MECTO

THIIOTLIA3MST MEMOPAHO3HOM YacT! Tpaxen W YaCTHUIHOE
WM TIOJTHOE CMBIKaHUE XPSIIEBHIX KOJIEIl, B BUIY HX HE
TIOJTHOTO PA3CIICHUs, YTO MPUBOANUT K y30CTH IPOCBE-
Ta Oponxa. Takoe MarolorHYeckoe COCTOSHHE TIOYTH B
70% ciryuaeB BcTpedaeTcsi B KOMOWHAIIUK C BPOXKICHHBI-
MH aHOMAJIMSIME ceplia. B moonepanmoHHOM mepuose
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Puc. 3. dusnueckas 3D-moxean (Macmrad 1:1), 1eTajJbHO 1eMOHCTPHPYIOIIAS COOTHOIIEHHE CTPYKTYP CepAla U TPaxeoOpoH-
XHAJIBHOTO JepeBa

MBI OTIPEIENTMIIN JIOKAIU3AIHIO CY>KeHUST OPOHXHAIBEHOTO
JlepeBa C TOYHBIM PACYETOM MPOTSKEHHOCTH OKKITIO3UU
JIEBOTO [MIABHOTO OpPOHXA M OLIEHKOH PACTIONOKEHHS Tpa-
XEH OTHOCHUTENIFHO a0pTHI M MHUILEBO/IA.

HemocpencTBeHHO TmOCie pOXKIEHUS Yy peOeHKa
Obl1 mpousBeneH 3abop kpoBu s FISH-guarso-
cTUKU Ha fenernuio 22ql1, kotopas B mocienyomeM
OBbLIa IOTBEPIK/ICHA.

Co3panue BUpTyasbHOW M ¢usuueckoir 3D-moze-
U cepama B KoMOWHaNuu ¢ OPOHXOCKOIIHEH, IX0Kap-
muorpagueit 1 MCKT mo3Bonmiio Ham Gosiee IHUpoKo
B3MJISTHYTh Ha NPOOJIEMY Takoro MOpOKa M BhIOpaTh
MpUEMJIEMYIO TAaKTHKy BeAeHUs. JOMOMHUTETBHO,
OB pemieH BOMPOC O HEOOXOIWMOCTH BBHITIOTHEHHS
CUMYJIBTAaHHOTO BMEMIATEIhCTBA HA TPAXEOOPOHXU-
aJBHOM JIepeBe U CepAlle, C LEIbI0 MPeI0oTBpPaAICHNS
pa3BUTHUS Tpaxeo- WM OpoHXoMalsiuuu. Bo-BTOphIX,
MOJTy4YEHHBbIE MOJENIN Cepla MO3BOJWIM B IMOJHOU
Mepe MOHSTh AHATOMUIO JIEBOU JIETOUHOM apTEepuu U €€
nepudepuyeckux Beteit. [locie cozmanus 3D-mome-
JIel CTajl0 OYE€BUJHO, YTO BETBb JIEBOM JIETOYHOMN ap-
TEPUHU TOTAJIBHO AUJIATUPOBAHA, a e IeprudepruIecKue
BETBH MMEIOT BBIPAKEHHYIO THIIOILIA3HUIO.

B OonbmmHCTBE cityvaeB 2D-axokapauorpadus sB-
JIIETCS «30JI0THIM cTaHAapToM» B auarHoctuke BIIC.
B To xe Bpems 2D-amarHocTrka CIOXKHBIX MTOPOKOB
HE BCEra B MOJHOM Mepe pacKpbiBaeT Bech MaciTad
MaTOJIOTUYECKON aHATOMUU. Y UUThIBAsl 3TO, OAHUM U3

CIIOCO0OB pENICHUsT TaKOH 3amadu sSBHICS MeTon 3D-
MojenupoBanus. Takum o0pa3om, Oepsi BO BHUMaHHE
CJIIO)KHOCTh NPOCTPAHCTBEHHOTO B3aMMOOTHOLICHHUS,
WCIOJIb30BAHNE JIOTMOJIHUTENBHBIX JHArHOCTHYECKUX
OTIINIT MOXKET CIIOCOOCTBOBATH (POPMUPOBAHUIO TOU-
HOW XUpYypruyeckoul crpareruu. B cBoeM ciydae Mbl
coznanu Qusnueckyo 3D-moznens, 3¢pdekTHBHOCTH
KOTOpOH OblTa J0Ka3aHa B paHHEE OIyOJIMKOBAaHHON
MeXIyHapoHOU nmuTeparype [7-9].

[Ipumenenue 3D-medarn HaOupaeT dYpe3BBIUAN-
HYIO TIONYJAPHOCTh U IJIABHOM LIEJIbIO SIBJISIETCS MaK-
CUMaJIbHOE O0TOOpa’keHHe HIOAHCOB aHATOMHUH CIIOXK-
HBIX TOPOKOB Cep/lla B NPEAONEPALMOHHOM MEPUOJIEe
C BO3MOYKHOCTBIO MOJIETTUPOBAHUS OTIEPAaTUBHOMN TeX-
Huk# in situ [10, 11]. CTOUT OTMETHTb, YTO CO3AAHHE
TPEXMEPHBIX MOJEJICH MyTeM MpeoOpazoBaHHs H30-
OpakeHUI HaXOAWT CBOE MPHUMEHEHHE W JUIsl MOAEp-
HU3alNK BU3YyaJU3allid, a TakKke B 00pa3oBaTeIbHOM
nesTenbHOCTH [12].

B cBOEM KIIMHMYECKOM Cilydae Mbl IPOJEMOHCTPH-
poBanu mpumeHeHue metona 3D-moxenupoBaHusS Y
MAUEeHTa CO CIOKHBIM BPOXKIECHHBIM IIOPOKOM Cep-
1A, 9TO B UTOTE TIOJIOKHUTEIBHBIM 00pa30M MOBIIHLIIO
Ha OKOHYATENbHBIN UCXO/ JICUCHUSI.
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