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COKPALLEHWUA N YCNIOBHbIE OBO3HAYEHUA

CoobLecTBa 1 opraHusaLun

BHOK - Benopycckoe Hay4Hoe 06LLeCcTBO KapAMOoIoros

EAT - EBpa3uiickada accoymnayuma TepanesToB

ACC (o1 aHrn. American College of Cardiology) — AMepurKaHCKas Konnerua Kapanosioros
AHA (ot aHrn. American Heart Assosiation) - AMepukaHcKasa accoLmanma Kapanonoros
ESC (ot aHrn. European Society of Cardiology) — EBponeiickoe 06L1ecTBO Kapanonoros
UccnepgoBaHuna

GERAADA - German Registry for Acute Aortic Dissection Type A
IRAD - International Registry of Aortic Dissection
CoKpawieHnsa

ABA - aHeBpU3Ma GPIOLLHON a0PTbI

Al - apTepuanbHas runepTeH3na

ATA - aHeBpr3Ma rpyaHON aopThbl

Al-Tvn — ayTOCOMHO-AOMUHAHTHbIN

AMIM - aHeBpU3Ma MeXnpefcepaHON NeperopoaKmn

AoK — aopTasnbHbIl KnanaH

AoOP - aopTtanbHas peryprurtaymsa

AOC - cMHAPOM aHeBpPU3M-0CTeoapTpMUTa

AP — ayTOCOMHO-peLeccnBHbIN

APTA — aHeBpU3MbI 1 pacceyeHns rpyaHon aopTbl

ATAK — acummeTpuma TPeXCTBOPYATOro aopTanbHOro KnanaHa
BAB - 6eTa-agpeHobnokaTopbl

BArK — BopoHkoob6pa3Hasa aepopmanma rpyaHon KneTkm

BKM — 6enky BHEKIETOUHOTO MaTpUKca

BT JI’K — BbIXOAHOW TPaKT NeBOro Xenyfoyka

MK - rnagkombllLeYHble KIeTKN

'MC - runepmo6rnbHOCTb CYyCTaBOB

DAK — aByxcTBOpYaThIf (6MKYCNnAanbHbI) aopTaNbHbI KnanaH
MBC - nwemnyeckas 6onesHb cepgua

WMT - nHTpamypanbHble reMaToMbl

KA - KopeHb aopTbl

KAOrK - knunesuaHas fgedbopmauus rpyaHoN KNeTku

KoA - KoapKTauus aopTbl

KT - KomnbloTepHasa Tomorpadus

NAC - cungpom Jlynca — AnTua

JIKC - neBas KopoHapHas CTBOpKa

JIM - neBoe npepcepave

MJ - mmkcomaTo3Hasa fereHepauus

MP — muTpanbHas peryprutauma

MPT - MarHUTHoO-pe30HaHCHas Tomorpadus

MCKT - mynbTrcnvpanbHas KOMMbloTepHas Tomorpadus

CM - cungpom MapdaHa

HKC - HekopoHapHaA CTBOpKa

HHCT - HacnefcTBeHHble HapyLWeHUA COeAMHUTENBHON TKaHN
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HCAPTA - HecmHapomHble dopmbl APTA

OAC - oCTpbIlt aopTanbHbIN CUHAPOM

0OOO - oTKpbITOE OBaslbHOE OKHO

OP (ot aHrn. relative risk, RR) — oTHOCUTeNbHbIN prUCK
MAK - nponanc aopTtanbHOro KnanaHa

MAfl - neHeTpupytoLme aopTanbHble A3Bbl

MBS — napafokcanbHaA BeHO3HasA ambonuA

X - npasbIvi Xenygouek

MKC - npaBasa KOpoHapHasa CTBOPKa

MMK - nponanc MuTpanbHOro KnanaHa

MM - npaBoe npeacepane

MNT - nnowaab NOBepPXHOCTUN TeNna

MNTK - nponanc TpnkKycnuaanbHOro KnanaHa

I3 - napapokcanbHasa smbonus

M3T - NO3UTPOHHO-3MUCCUOHHAA ToMorpadua

PA - paccnoeHue (pacceueHune) aopTbl

PKW - paHgomusposaHHoOe KNMHNYeCKoe nccnefoBaHmne
CAW - cnHpgpom apTepuranbHON N3BUTOCTU

CAPTA - cHApoMHble popmbl APTA

CC3 - ceppeyHo-cocyamncTble 3aboneBaHus

CT - coepnHuTENbHAA TKaHb

CTT - cuHOTYGYnsipHOE coefiHeHMe unm rpebeHb
TKK - TpukycnuganbHbin KnanaH

TIMA - TpaBMaTyeCcKoe NoBpeKAeHNEe aopThbl
TT2ox0KI - TpaHCcTOpaKanbHas 3xokapauorpadus
Y3[r - ynbtpa3ByKoBas gonnneporpadus

Y3W - ynbTpa3ByKkoBOe UcceioBaHme

UM3xoKr - upecnuweBoaHasa axokapanorpadua

OK AoK — ¢p1bpo3Hoe KonbLo aopTanbHOro KnanaHa
3AC - cuHpgpoma dnepca — laHno

3Kl - anekTpokapamorpamma

IxoKT - axokapanorpadua, sxokapanorpadpryeckuii
FBN - reH ¢pnbpunnvHa

MASS (akpoHum: Myopia, Mitral valve prolapse, Aorta, Skeleton, Skin) — muonus,
MUTPanbHbIV KNanaH, aopTa, KOXa, ckenet

TGFB1 - TpaHchopmupytowwmin poctoBol dpakTop 31

HACIEQYEMbIE AHEBPU3Mbl 1 PACCJTOEHWA TPYOHOW AOPTbI

1. NMPEAUCNIOBUE

B PekomeHpaumax o6o6LeHa 1 npoaHann3npoBaHa JokasaTeNibHad U AOCTYMHaA Ha MOMEHT
HanucaHMA Hay4yHasa U MeaMUMHCKana nHdopMaLma, Kacatowanca 3aboneBaHnn aopThl (aopTona-
TUI) NPU HacnesyeMblX aHEBPU3MAX M PACCNIOEHNAX FPYLHON aopTbl C LeNibio NOMOLUM NPaKTu-
KYIOLMM paboTHMKaM 3 paBOOXPaHEHVs B BbIOOpe ONTUMaNbHbIX CTPATErMil BeleHVs naumeHTa
C AAHHBIMU COCTOSHUAMU.

JaHHble PekomeHZauun npefcTaBnaioT cobor oduLmanbHyo No3uLmMio Tpex coobLiecTs rno
0603HayYeHHOM Npobneme. YUneHbl MpobnemHo Kommuccum 6uinm oTobpaHbl EBpasminckon accoum-
aumen TepanestoB (EAT), benopycckum HayuHbim obuiectBom Kapauonoros (BHOK) n Poccuinckum
Hay4YHbIM MeMLUHCKUM obLecTBoM TepaneBToB (PHMOT) ¢ uenbio co3gaHus npeacTaBuTebCTBa
npodeccroHanoBs, BOBNEUYEHHbIX B OKa3aHue NoMoLLy NauueHTam JaHHoro npodunsa. boina npose-
[leHa BCECTOPOHHSAA OLleHKa JOCTYNHON foKa3aTeNbHoW 6a3bl Mo BeAeHIo (BKOYaa ANArHOCTUKY,
neyeHve, NPodUNaKTUKY 1 peabnnmTtaumio) NaLMeHToB C aHHOW NaTonoruei.

Mpw nopbope 1 N3noXKeHNN MaTepranoB Mbl CTPEMUINCL PYKOBOACTBOBATLCA OCHOBOMONara-
IOLWMMW NPUHLMNaMK, NPegbABAAEMbIMU K KIIMHUYECKM PYKOBOACTBaM, O6LLE KOHEYHOW Liefbio
KOTOPbIX ABMAETCA COBEPLUEHCTBOBAHNE KIMHNYECKON MPAKTUMKM U MOBbILEHNE KayecTBa Meau-
LIMHCKOW MOMOLLM NaLmeHTaM Kapaumonornieckoro npoduns.

BblpaboTaHHble MHEHVA NPY3BaHbl CITYXXUTb OPUEHTUPOM AN MPAKTUYECKUX Bpayeli B BOMNPO-
cax NpodunakTMKKN, ANArHOCTUKN W NleYeHNA CepAeYHO-COCYANCTbIX 3aboneBaHnin C NPUHATUEM
ONTUMANbHbIX KIIMHUYECKUX pelleHnid, OCHOBaHHbIX Ha NPWHLMMNAX JOKa3aTeNlbHOW MeAVLUHDI,
BKJ/1l0Yas OTHOLLEHUE «PUCK — NOJb3a» (Tabn. 1, 2)".

DKCNepTbl U peLeH3eHTbl 3anofHUAN «AeKnapaunumn KoHGNMKTa NHTepecoB» MO BO3MOXKHbBIM
UNN MMeLWmMMcA KOHGNNKTaM UHTepecoB. [JoNoNHUTENbHO 1A SKCNepTM3bl HaLMOHAMbHbIX pe-
KoMeHAaumi ncnonb3osanca OnpocHrK no dkcneptuse n Attectaummn PykosoacTts (The AGREE
Collaboration). O nto6bix U3MEHEHUAX B AeKNapaLuAX NHTEPECOB, BO3HMKABLUMX B Neprog Hanw-
caHuA TeKcTa, 6bino Heobxoaumo npouHdopmuposatb EAT, BHOK n PHMOT ¢ nocnepytowym BHe-
CEHNEeM COOTBETCTBYIOLLMX AONONHeHWIA. [ocne nonyyeHus ogobpeHnii TeKCT yTBepKaancs Bcemu
BxoaAwmmun B Pabouyto rpynny skcneptamu. OKOHYaTesbHbI AOKYMEHT YTBEPXKAANCA DKCNepTHOM
Kommccrent EAT ana ogHoBpemeHHo ny6nvkauum B EBpa3ninckom XXypHane BHyTpeHHeln meagnLm-
Hbl 1 pepakuuen )XypHana «Kapauonorua B benapycu». ABTOPCKWI KONNEKTUB NAaHMpPyeT perynap-
Hoe OGHOBJIEHME laHHBIX PEKOMEHAALMIA.

Ta6bnuua 1
Knaccbl pekomeHgauuii
Knacc | OnpepgeneHne MNMpepnaraeman popmynmpoBKa

[aHHble 1/vnn Bceobluee COrnacue, YTo KOHKPETHbIN
| METOA NeYEHVs UAN Npoueaypa nonesHol, 3GdeKTrBHbl, | PekomenayeTcs / nokasaH
MMEIOT NpenmyLLecTsa

MpoTuBopeurBble faHHbIE N/ PACXOXKAEHNE MHEHUIA O Nonb3e / 3$GEKTBHOCT KOHKPETHOTO
MeToAa JleYeHnA U npoleaypsbl

BoMbLWIMHCTBO AaHHbIX / MHEHWII FOBOPUT O NMonb3e /
3ddeKTUBHOCTU

[laHHble / MHEeHUs He CToNb Y6e[uTenbHO roBOpAT

o nonb3e / 3¢pPpeKkTnBHOCTA

lla LlenecoobpasHo npumMeHsATb

b MoXHO NpyMeHATbL

[laHHble n/unu Bceobluee cornacme, YTo KOHKPETHbIN
MeTOpA leYeHnA nnu npoueaypa He ABNAIOTCA NOone3HoN
nnmn 3¢pPeKTUBHON, @ B HEKOTOPbIX ClTyYasax MOTYT npu-
HOCUTb Bpea

1] He pekomeHnpyetca

http://www.scardio.ru/ rekomendacii/ rekomendacii_rko/ polozhenie_o_nacionalnyh_klinicheskih_rekomendaciyah.
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Ta6bnuua 2
YpoBHM flOKa3aTeNnbHOCTN
YpoBeHb foKa3a-
TanHoc'r:: Ha uem ocHOoBaH
A [laHHblIE MHOTOUMCNEHHBIX PAHAOMU3UPOBAHHBIX KNMHUYECKUX MCCNefoBaHNN uimn
MeTa-aHaNnM30B
B [laHHble OfHOrO PaHAOMMU3MPOBAHHOIO KJIMHUYECKOrO NCCIEAOBAHNA MU KPYMHbIX
HepaHAOMM3UPOBAHHbIX UCCNIEA0BAHMIA
c CornacoBaHHOe MHeHYe 3KCNEPTOB /U HEGONbLLME NCCE[OBAHUA, PETPOCMEKTUB-
Hble NCCNefoBaHNA, PerncTpbl

2. BBEAEHUE

Ha npoTaxeHun nocnegHyx ABYX AeCATUNETUI NpobnemMa HacNeACTBEHHbIX HapyLWEeHNI COean-
HuUTenbHoW TKaHu (HHCT) akTBHO pa3pabaTbiBaeTcA KNUHUYECKMU 1 HayYHbIMY LWKOMaMu NocT-
COBETCKOro NPOCTPaHCTBA C IMANPYIOLWMMY NO3ULMAMK POCCURCKNX YUEHbIX.

06 aKTyaNnbHOCTW AaHHOrO HanpaBneHVA KNIMHUYECKON MeAULMHbI CBUAETENbCTBYIOT Bbllles-
e B cBeT poccuiickue (2009, 2012, 2015, 2016 r.) n 6enopycckure (2014 r.) HaLuMOHaNbHbIE PeKo-
MeHAaLUMK, B KOTOPbIX NMPVBEAEHb 06LWMe NPUHLMMbLI AUAFHOCTVIKN W NeYeHNA HacnefCTBEHHbIX

HapyLLeHuWIn (Qrucnnasnin) CoegUHNTENbHOW TKaHMW.
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Puc. 1. CoBpemeHHas CTpyKTypa Hac/ieAyeMbiX aHeBpU3M N pacc/ioeHnit rpyAHON aopTbl.

HACIEQYEMbIE AHEBPU3Mbl 1 PACCJTOEHWA TPYOHOW AOPTbI

B uenom, HecMOTpA Ha WNPOKNIA CNEKTP MOANOPTraHHbIX U MOANCUCTEMHbBIX KITMHUYECKNX MPOo-
asneHun npy HHCT, umeHHO naTonoruna aopTbl onpeaenseT *KM3HEHHbIN NPOrHo3 3TVX NauneHToB
(punc. 1).

B 2014-2015 r. BbiWnKM pekomeHdauny EBponelickoro o6ecTsa KapgMosnioros no AMarHoCTnke
1 neyeHuto 3abonesaHnii aopTbl [1], a Take Lenblil pag 06HOBEHHbIX PYKOBOACTB MO BeLAEHMI0
NauUMeHTOB C KNnanaHHbIMK 3a6oneBaHMAMU cepaLa, B KOTOPbIX 60sblLoe BHUMaHKe 6bino yaeneHo
BbICOKOMY PUCKY CepAeYHO-COCYANCTbIX OCTOXKHEHWI U, B YaCTHOCTW, pa3pbiBY / pacCiOeHuIo aop-
Tbl NPY HACNeACTBEHHBIX 3a00NEBaHUAX (FeHETMUECKM 06YCIOBNEHHbBIX a0PTONATUAX).

MosTomy 0606LIeHME NMEIOLIMXCA AAaHHBIX B OTHOLIEHUW Hacneayemblx aoptonatui npu HHCT
npencTaBnsAeTCcA BaXHOWN 1 aKTyaNbHOW 3aayen, B TOM Yncie C No3numii npodunaktnieckonm me-
OVLUUHBI.

B nokymeHTe nepeuncneHbl OCHOBHble Npobesbl B AOKa3aTeNbCTBaX M MMEIOLWMXCA AaHHbIX
C Lenblo 04epTUTb OCHOBHbIE HanpasneHua Ana JanbHenWmnxX nccnegoBaHnin.

3. OMPEAENEHUA U TEPMUHONOIMNA

HacnepcrBeHHble HapyweHusa coeguHutTenbHon TkaHum (HHCT) - reteporeHHan rpynna 3a-
60neBaHui1, 06YCNOBNEHHBIX FEHETUYECKMI AedeKTaMUn CUHTE3a U/nn pacrnaja 6enkoB BHEKe-
TOYHOrO MaTpUKca NMMbo HapylleHUAMN MopdoreHesa coefuHuUTeNnbHON TKaHu (CT). B HacTosAwee
Bpems onuncaHo 6onee 250 cuHgpomos HHCT [2].

BblgenaioT cMHApOManbHble MOHOTeHHble GOPMbI C COrNMAcOBaHHBIMY KPUTEPUAMU U HECUH-
ApomarnbHble GopMbl MynbTUdaKTOpPUaNbLHON NPUpoabI.

HacnepcTBeHHble MOHOreHHble CUHAPOMbI — YCTONUYMBbIE CUMITOMOKOMIMEKChI, Pa3B1Bato-
LMeca B pe3ynbTaTe reHeTUYeCKNX N3MeHeHn (MyTaLuii) B onpeaeneHHOM reHe, 1 nepefatoLmeca
B COOTBETCTBMM C 3aKOHaMUN MeHeNeBCKOro Hac/lefoBaHuA.

Aucnnasum, unu MHOrodpaKTopHble HapyLWeHUA COeQUHNTENbHOMN TKAHM — 3TO KJIMHNYECKN
reTeporeHHas rpynna 3aboneBaHuii, 06yCNIOBNEHHbIX NEPBUYHBIMU (FrEHETUYECKMU) U BTOPUY-
HbIMMW (HereHeTUYeCKUMIM) HapyLEeHWAMUN CMHTE3a U/UNK pacnaja 6eskoB CoefVHUTENbHON TKaHM
N KOMMOHEHTOB BHEK/IETOYHOIrO MaTpUKCa, NONUFEHHON MHOrodakTOpHOI NpUpoAbl, 06beAnHeH-
Has B ¢eHOTUMbI Ha OCHOBE OOLLHOCTU BHELLHWX /U BUCLIEPanbHbIX NMPU3HAKOB2,

MoMUMO TPaANLIMOHHO CNTOXMBLUMXCA MOAXOAOB C BblAeNEHNEM TPeX KNlacCUYeCKUX GeHOoTNNOoB
(MapdaHonoao6HbIi, 3nepconofobHbIN U HeKnaccupuumpyemblii) (puc. 1), HeKOTpble aBTOPbI pac-
CcMaTpUBaloT MappaHOMAHYI0 BHEWHOCTb [11]. TMnepmobunbHbIli peHOTVN B HAacTosILLee BPeEMS He
Bblaensercs?.

AHeBpu3Ma aopTbl — pacluvpeHmne aopTbl Ha 50% Mo cpaBHEHUO C HOPMO, C yYeToM BOo3pac-
Ta, NIOLWaAN NOBEPXHOCTY TeNa, MeToAa NCCNeAoBaHNA 1 N3MEePAEMOro yyacTKa aopThl.

KopeHb aoptbi (KA) - BHyTpricepfeyHas CTpyKTypa ¢ ocobor mopdonoruei, kotopas npu-
HVMaeT yyactvie B GopMmpoBaHun ¢prbPO3HOro Kapkaca cepaua v ABNAETCA NPOAOMKEHNEM Bbl-
HOCALLEro TpaKTa JIeBOro XenyfoukKa.

Ty6ynapHasa yacTb BocxoAsllell aopTbl — YacTb BOCXOAALEN aopTbl OT CMHOTYOYNnApHOro
rpe6HA [o Ayru aopTbl.

2 CuHoHuM: «HeanddepeHUmpoBaHHaa ancnnasuns coegnHmutenbHo Tkaiu» (HACT), noa KoTopol cerofHA mMmo-
XKEeT CKPbIBAaTbCA 3HAUNTENbHOE KONIMYECTBO FeHETUYECKM HEOAHOPOAHBIX MOHOreHHbIX HHCT, obycnoBneHHbIx
KMAFKUMU» MYTaLMAMM, MPOTEKAIOLWMX CO CTEPTON KAMHNYECKOWN KapTUHOW, NGO elle He ANarHoCTUPOBaHHble
dopmbl.

3 YcTaHOBNEHO, YTO CUHAPOM JO6POKaYeCTBEHHOW rMnepMobunbHocTh cyctaBos (MIM: % 147900) B HacToALee
BpeMA pacCMaTprBalOT Kak MOHOTEHHbIV CUHAPOM.
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[lyra aopTtbl — YacTb BOCXOAALLElN aOpTbl OT yCTbA 6paxuoLedanbHOro CTBona A0 NOAKM0YNY-
HOW apTepumn.

OcTpbiin aopTanbHbiin cuHapom (OAC) (ocTpble CMHAPOMbI FPYAHON aopPTbl) —~BHE3aMHO BO3-
HUKLLIME CUTYaLUK CO CXOXKUMU KIMHUYECKMMU XapaKTeEPUCTUKaMU C MOpPaXeHreM aopTbl. B ero oc-
HOBE MOTYT JleXaTb MHTPaMypanbHble rematombl (MMr), neHeTpupytowan aoptanbHas a3sa ([MAfA)
W pasfeneHune CIoeB CTEHKN aopTbl, NPMBOAALLME K pacceyeHunto aopTbl (PA) nnu paspbiBy rpya-
HOW aopTbl.

PaccnoeHne aoptbl (CuH. incceKumsa) — paspylleHne CpefHero cios CTeHKM aopTbl, CMPo-
BOLIMPOBAHHOE BHYTPVCTEHOUHbBIM MOMalaHNEM KPOBU, C PE3YNBTUPYIOLIMM pa3faeNeHNneM C/ioeB
CTEHKM aopTbl U nocnegyowym GopmMmnpoBaHmeM NCTUHHOTO WK JIOXKHOIO NPOCBeTa, C unun 6e3
coobLeHna Mexay HAMU.

PaccnoeHnue Stanford, Tun A (Bocxopasawee paccevyeHue — Cranopackuia Tun A, Tun |-l no
DeBakey) - anccekuna, BoBneKatLLasa BOCXOAALLYI0 aOPTy MexAy aopTaibHbIM KnanaHom u 6pa-
xmouedanbHbIM CTBONIOM (Bocxofdlee pacceyeHme — CraHdopacknin Tun A).

PaccnoeHnue Stanford, Tun B (Hncxogawee pacceuenne — Cranpopackuii Tun B, Tun il no
DeBakey) - guccekuus B HUCXoAALLeW FPYAHON aopTe (He 3aTparvsaiollas BOCXOAALLYO aopTy),
pacnonoXeHHan aucTaibHee OTXOXKAEHMWA NeBO NOAKMIOUNYHON apTepui (HUCXOAsALee pacceye-
Hue — CTaHbopackui Tun B).

OcTpoe, NOAOCTPOE M XPOHUYECKOE PacC/IOeHME aopTbl — COCTOAHME TeueHuA 6onesHu
<14 pHen, 14-90 gHelr n >90 gHeN COOTBETCTBEHHO.

Hacnepyemble cuHApOMHbIe aHEBPM3MbI U paccioeHns rpyaHon aoptbl (cAPTA) - aHeBs-
pU3Mbl, MeLIME FeHETUYECKYID FeTepOreHHOCTb U ABAAKWMECA ClelCTBUEM MNENOTPOMNHOro
[eNCTBMA reHa npu page 3aboneBaHnin C COrnacoBaHHbIMU KPUTEPUAMM ANArHOCTUKK (Hanpumep,
npu cuHapome Mapdana (CM), lynca - Autua JNAC), dnepca - Aanno (34C) cocyauctoro Tuna u ap.)
WM Apyrux KnaccudurumpoBaHHbIX 3a60n1eBaHMsAX MOHOTEHHON Npupofbl. OTMevaeTcs npenmyliye-
CTBEHHOE BOBJIeYEHME BOCXOAALLEro CerMmeHTa rpyAHOro oTaena aopTbl y UL, MOJIOAOro Bo3pacTa
Ha GOHe MHOXEeCTBEHHbIX aHOManui CTPOEHNA 1 HapyLleHUs GYHKUMM OpYrux OpraHoB 1 CUCTEM,
Ha OCHOBE KOTOPbIX CGOPMMPOBaHbI MX ANArHOCTUYECKME KPUTEPUN.

HecnHpapomHble cemeliHble aHEBPU3MbI 1 pacciioeHus rpyaHoi aopTbl (HCAPFA) / Familial
Thoracic Aortic Aneurysms and Dissections, fTAAD — KNMHUYECKN 1 FEHETUYECKN reTeporeHHas
rpynna 3aboneBaHni C NPenMyLLeCTBEHHO ayTOCOMHO-AOMUHAHTHBIM (A/l) TUMOM HacnefoBaHMs,
obLLel XapaKTePUCTUKOI KOTOPbIX ABAETCA CUCTEMHAsA NaTONOMA COeAUHNUTENbHOW TKaHU, npea-
pacrnonararoLas K orpaHMYeHHOMY MOPaXKEHUIO FPYAHON aopTbl. [IMarHOCTUPYIOTCA Ha OCHOBaHUN
MONOXNTENbHOrO ceMeltHoro aHamHe3a APIA 6onee yeM y OjHOrO UYfieHa CeEMbM B OTCYTCTBUE KNK-
HUYECKNX CUHAPOMHbBIX MPU3HAKOB U3BECTHbIX AnddepeHumpoBaHHbix HHCT [3].

Cnopaguyeckue ¢popmbi APTA (cnAPTA) - n3011poBaHHble aHEBPY3MbI / PacCNOeHUA aopThbl
npu OTCYTCTBUW CUHAPOMHbIX NPU3HaKoB Knaccuyecknx HHCT n oTAroweHHoro cemenHoro aHam-
He3a no APTA.

3.1. Mpo6nemHble N akTyanbHblie BONPOCbI

PacwmpeHne obnact npyMeHeHnAa MeANLIMHCKON FeHEeTUKM B Kapanonorum o603Haumnno npo-
6nemMy paHHero ¢popmM1MpPOoBaHNA NOrPAHUYHOTO PacLIMPEHWS, AHEBPY3MbI U/UNN PacCioeHns rpya-
Holi aopTbl (APTA), umetoLux oTnUUTENbHbIE 0COBEHHOCTU OT ApPYriX GOpPM aopTonaTUuii.

M3HayanbHO NCKYCCTBEHHOE pa3fenieHre aopThbl Ha FPYAHON U GPIOLLHON OTAESbl COXPaHANO pa-
LMOHaNbHOE 3BeHO C TPAAVLNOHHOW KNMHNYECKON TaKTUKOW X BeleHWs Kapamo- U aHrMoxXnpyp-
ramy cooTBeTCTBeHHO. Bnocneactsum B EBponeiickux pekomeHgaumax 2014 roga noguepKkmBaeTca
LIeHHOCTb KOMMNEKCHOTo NOAXOAA K M3YUYeHIo aopTbl Kak LiesIoCTHOro opraHa [1], ogHako camu aB-
TOPbl PEKOMEHJALMIA YTBEPXKAAIOT, UTO AUXOTOMMYECKOE BblIefIeHe N30NIMPOBAHHON NaToNnornm
rpygHOro OTAeNa aopThbl B PAAE CllyyaeB COXPAHSET LienecoobpasHOCTb Kak C akafieMUYeckoi, TakK
1 C MPaKTNYeCKON TOUKN 3peHus. Bo-nepBblx, N30N11POBaHHbIN GOKYC B3rNsAA0B Ha FpyAHON aopTte
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ABNAETCA CeacTBMEM 06NMraTHOIO prcKa paHHero popmupoBaHna APTA npu onpeneneHHbIX CUH-
apomHbix dopmax HHCT. Kak pe3synbTat, Hanvnume APTA noXUTCA B OCHOBY OMOPHOTrO AMarHoctuye-
CKOro KpuTepus pafa reHeTUYecKnx CUHAPOMOB — cuHapoma MapdaHa (CM), Jllyuca — Autua (NAC),
MASS-deHoTuna (akpoHum: Mitral valve [mutpanbHbin kKnanaH], Myopia [Mmonus], Aorta [aopTbl],
Skeleton [ckeneT], Skin [koxa]) n apyrnx mapdaHonoaobHbix («<Marfan-like», «overlap») coctoaHwMA.
MocneaHne B HacTosLee BpeMA PacCMaTPUBAIOTCA Kak «CUHAPOMHbIe» popmbl APTA. Bo-BTOPbIX,
OTHOCMTENBbHO HELABHO CTaNu BbIAENATb APYryio 60nbluyio KaTeropuio AlA, Npy KOTOPbIX aopTa no-
pakaeTcs N30IMPOBAHHO, HE NMeA YeTKO 0603HAUEHHbIX KIMHUYECKNX XapaKTePUCTUK. DTO «He-
CUHAPOMHbIe» UnKn «cemeiiHble» dopmbl APTA (Familial Thoracic Aortic Aneurysms and Dissections,
fTAAD), KoTopble TpebytoT cneundnyYecknx 3HaHU NO TaKTMKE BEAEHWs, NPOBEAEHNS CITOXKHOM
anddepeHUmanbHoM 1 NMOATBEPXKAAOLWEN MONEKYNAPHO-TEHETUYECKOW ANarHOCTUKN. OCcobeHHO
TPYAHbI ANA ANAarHOCTUKKU eMHUYHbIE CJlyYau BblB/IEHNA aHEBPU3MbI B CEMbe — MPU TaK Ha3biBae-
MbIX «130/IMPOBaHHbIX» aHEBPU3MaX. YKa3aHHble reHeTnyeckune APTA 3a4acTyto MOryT NpoABAATbLCA
N305IMPOBAHHO U, YTO OCO6EHHO BaXkHO, Ha GOHE aCUMMNTOMHOIO TeYeHNA B OTCYTCTBME PacMo3Ha-
BaEMbIX STUONOMMUYECKNX, KIMHUKO-GEHOTUNNYECKNX 1 FeHEeTUYeCKUX GpaKTOpOB prCKa.

Mo coBpemeHHbIM NpeacTaBneHnAM, KaxKabll YeTBepTbln ciyyan pa3sutua APTA — 3To pesynb-
TaT reHeTMYecKn obycnosneHHoro npouecca [4, 5, 6], 6nM3KMIN K abCONMIOTHOMY MOKa3aTento y Ny
MOJI0A0ro BO3pacTa.

BmecTe c TeM Ha NpaKTUKe Bpay OPUEHTUPOBAH Ha BblsiBNIeH/e TPaANLNOHHbIX GaKTOpPOB pUcKa
aTepOoCKNepoTUYECKOro NopaXeHnsa aopTbl, NPY 3TOM 3a4acTyio Ynyckas unu, 4to 6biBaeT valle, He-
[0OLIeHBaA STUONOMMYECKY0 NPUHAANEXHOCTb aHEBPU3M K HAaCIeACTBEHHbIM popMam.

HepooueHKa HacnefCTBEHHOW NPYPOAbI MOXET NPUBOANTL K HECBOEBPEMEHHOW ANAarHOCTUKe
HayanbHOro NPOABIEHNA aHEBPU3MbI — AUNATaLMK, KOTOPaA HauYMHAETCA NPY 3HAYMNTENbHO MEHb-
LUINX pa3mepax aopTbl, YeM B NONYNALMMN.

Mpn «HacneaCcTBEHHbIX a0PTONATUAX» HE CyLleCcTByeT 6e30nacHOro pasmepa aoptbl. Paccnoe-
HMe AN pa3pbiB MOTYT NPONCXOAUTL yxKe Npu gnameTpe 40-45 MM, 4UTO ropas3fio MeHblue npeaenb-
HO JOMYCTMMBbIX Pa3mMepoB aopTbl — 55 MM 1 6onee, TPAAULMOHHO ABAAIOWMXCA NOKasaHWeM And
XUPYpPruyeckoro neyenus [71.

KpaliHe akTyanbHa cMTyauus prcka paccioeHuns (auccekuymn) aopTbl 6e3 dopmMupoBaHna nep-
BUYHOWN aHeBPM3Mbl NpW M3MeHeHUU GeHoTNa U/UNN HapyLIEHUAX B MaAKOMbILLEYHbIX KneTkax
aopTbl [8]. Momummo yrpo3bl APTA, y nauneHToB, K npumMepy ¢ myTaumamn B reHe ACTA2, noBbllueH
PUCK APpYruX paHHMX KapaMoBacKynsapHbIX coBbITMIN Ha GoHe 3aboneBaHuin cocynoB B LepebpoBa-
CKYNAPHON cucteme (paHHMe MlLeMUYeckne NHCYbTbl, 60Ne3Hb «MOAMOSA», aHEBPU3MbI COCYAOB
rofIOBHOIO MO3ra), paHHEee NopaXXeHne KOPoHapHbIX apTepuii [9]).

Hapsagy c nopaxeHrnem KOpOHapHbIX 1 Nepudeprnyecknx aptepuii, 3a6oneBaHUs aOpPTbl BHOCAT
BKNag B WMPOKUIA CNEKTP COCYAMNCTON NAaTONOMNN, BKITIOYAIOLWMNIA HE TONbKO XPOHUYECK/E aHeBPU3-
Mbl QOPTbl, HO 1 pPa3HOObpa3Hble GOPMbI OCTPOro aopTanbHoro cuHapoma (OAC). YuntbiBas MHOMoO-
NNaHOBOCTb U OTAENbHOE HampaBfieHNe MO U3YUYeHNI0 COCYANCTbIX KaTacTpod, B faHHbIX PeKOMEH-
JaumnAxX paccMaTprBalOTCA TONbKO MX KIMHWYECKMEe XapaKTepucTMKu 6e3 feTanusauumn TakTUKW
BU3yanu3auuv 1 BeAeHus.

B nocnegHne pecatuneTna otmevaeTca yBennyeHne cmeptHocTy oT APTA B monofbix Bo3pacT-
HbIX Frpynnax go 45 net, ocobeHHO cpeaun mMyUrH. 1o COBpeMEHHbIM JaHHbIM, CepAeYHO-CoCyam-
CTbI PUCK paccnoeHna 1 paspbiBa aopTbl Npyu CM 1 6nn3KmMx eMy cocToAaHMAX cocTaBnsAeT 1-2%
OT BCEX CMepTeNbHbIX NCXOA0B B MPOMbILSIEHHO Pa3BUTbIX CTPaHaX, ABAAACb NPUYMHON CMepTU
B 50 TbiC. cnyyaes B rog [10].

Lnpokasa pacnpoctpaHeHHOCTb (>40%) HHCT cpegu HaceneHuna oTArowlaet TeuyeHne cepgey-
HO-COCYAMCTOM MATONOrMU U yXyAlaeT KapAMOBacKynspHbI nporHo3 [11]. Moatomy npobnema
NpodUNaKkTNKnN KapANOBACKYAPHON NaToNOrW Y NaLMeHTOB ¢ pa3nuuHbiMy dopmamu APTA, acco-
ummpoBaHHbiMK ¢ HHCT, ctonT ocobeHHo ocTpo. Kpome Toro, AT'A Bce yallie ABNATCA C/lyYaliHbIMU
HaxofKamu, B CBA3M € Yem B EBpone nporpeccnBHO pacnpoCcTpaHATCA NPOrpaMmMbl NEPBUYHOMO
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CKPUHVHIa 1 NpodrnakTMyeckmx MeponpuATU, KOTopble NrpaioT BaxkHYI0 ponb B NpefoTBpalle-
HUW NOCNEeRYOLWNX OCIOXKHEHWIA.

My6nukauua 2001 roga Pabouel rpynnbl EBponelickoro obuiectsa kapgronoros (ESC) no pac-
cnoeHmio aopTbl (PA) cTana ogHVM 13 NepBbiX JOKYMEHTOB B MUPE, KacaloLMMCa 3a60eBaHuin aopTbl,
1 6bina ofobpeHa AMepukaHckon Konnermein kapanonoros (ACC) [12]. HaunHas ¢ Toro BpemeHu npo-
M30LLNO CyLLeCTBEHHOE yNyylleHne METOLOB Br3yann3aLmm aopTbl, 0CO6EHHO BCIEACTBME Pa3BUTHA
MyNbTUCNNPANbHOW KomnbtoTepHol Tomorpadum (MCKT) u MarHWTHO-pe30HaHCHOW Tomorpadum
(MPT). PocT 06beMa MHGOPMaLM O HOBbIX S3HAOBACKYNAPHbIX U XUPYPryecknx nogxoaax Habnopaet-
cs bonbLueli YacTbio B TeueHue nocneaHmx 10 net [13]. Ony6nmnkoBaHbl JaHHbIE MHOXECTBA PErNCTPOB,
BK/toyasa MexpayHapopHbiin pernctp octporo PA (International Registry of Aortic Dissection — IRAD)
[14] n Hemeukoro perucTtpa ocTtporo PA Trna A (German Registry for Acute Aortic Dissection Type A -
GERAADA) [15], 3KkcnepTHble cornateHms [16, 17], BKNtoYas nociefHne pekomeHaaumm no anarHocTun-
Ke 11 BEAEHUIO NaLMeHTOB C 3a60/1eBaHUAMM FPYAHOI aOPTbl, BbIMYLLEHHbIE PAJOM aMePUKaHCKMX [16,
18] v eBponeinckmx [1] obLlecTs, a Tak»Ke 06LLEMPOBbIE 1 JTOKasIbHbIE NONYNALNOHHBIE UCCNIef0BaHNSA
u cTatbm [19, 20, 21, 22]. B BbilenepeumcieHHbIX AOKYMEHTaX akLeHT caenaH Ha 6bicTpble U 3¢ dekTrs-
Hble CTpaTernm AMarHOCTMKN 1 NIeYeHNA aHeBPU3M aopTbl, BKOYaA MeaMKaMeHTO3Hble, SHAOBACKY-
NAPHbIE Y XMPYPruYeckre Noaxofbl, KOTOpble YacTo KOMBUHUpPYIOTCA. [lononHuTenbHO obcyaatoTcs
aHeBpU3Mbl 1 PA Npun BPOXXAEHHbIX aHOMANIAX 1 FreHeTUYeCKUX 3aboneBaHnAX aopTbl.

MprcTanbHOe BHUMaHMe MeAVLIMHCKONM O6LeCTBEHHOCTY K HaCIeACTBEHHbIM aOPTONAaTUAM Cy-
LLleCTBEHHO BO3POCJI0 TONbKO B MOC/IefHNE rofibl B CBA3U C PaCLUMPEHEM BO3MOXHOCTEN MONeKY-
NAPHO-TEHETNYECKOro CKpuHMHra. B 2013 rogy B MoHTanbumHo (Utanna) coemectHo ¢ KaHapckom
accouuauvein cuHgpoma MapdaHa paccmaTpriBaeTcs HoBas Knaccudukaums HacneaCTBEHHbIX CUH-
OPOMHbIX M HECUHAPOMHDBIX ATA.

B pe3synbraTe co3paHuA B EBpone pernctpa nauneHtos ¢ CM, ATA, opraHusauum nx Habnoge-
HWA, CBOEBPEMEHHON ANArHOCTUKU U NeUYeHNA OCIIOKHEHWUI YAANOCh AOCTUYb yBeNMYeHNA cpes-
Hel NPOAOMKUTENBHOCTM XKU3HW NaLMEHTOB C rPYAHbIMY aHEBPU3MaMM 0 CPeAHECTaTUCTUYECKIX.
B Pecny6nuke benapycb n Poccuiickoin ®epepauum 6a3bl AaHHbIX ¢ cMHAPOMHbIMU HHCT, B Tom umc-
ne naynentos ¢ CM, oTCyTCTBYIOT.

Hapagy ¢ wWupokum BHegpeHMem B TepaneBTUYECKYl0 TaKTUKy nedeHua ATA
-anpeHo6M10KaTOPOB, NPAKTUYECKNI Bpay pefKko HaLeneH Ha NPUMEHEHNE MHIMOUTOPOB PEeHWH-
aHrMoTeH3uH-anbgoctTepoHoBon cuctembl (PAAC), B YacTHOCTM capTaHoB. PaccMaTpuBaeTca BO3-
MO>KHas Mofb3a OT AOMONHUTENIbHOTO Ha3HaYeHWA Jlo3apTaHa — aHTaroHWcTa peuentopos | Tuna
aHruoteH3uHa Il (APA), koTopble BOBIeUEHHbI B OOLLME NMYTU TPAaHCAYKLUM BHEKJIETOUHbIX CUTHAMOB
OT TaKUX IMraHAoB, Kak aHrMoTeH3uH Il - megmaTop NporpeccMpoBaHnA aHeBPM3Mbl a0PTbl Y TPAHC-
dopmupytowmnin pakTop pocta-f (TGFB), uto npegonpeaenseT HoBble NOTeHLMaNbHbIe TepaneBTu-
yeckne MosieKynApHble MULLEHN NPW HaCeACTBEHHbIX aopTonatunax [23, 24, 25].

[lo HacToALlero BpemMeH He pelleH BONpoc 06 OTHOLIEHMM K pacLUMPEHMIO BOCXOAALLEro oTae-
Jla aopThbl C ABYCTBOPYATBIM (GMKYCNuaanbHbIM) aopTalibHbiM KnanaHom (JAK). MHorvumun kapawmo-
noramu, Bpadamu GyHKUMOHanbHom gnarHoctkm JAK pacueHmBaeTcsa Kak M30IMpPOBaHHbI NOPOK
ceppua. Kak cneacteure, Ha NpakTrKe OTCYTCTBYET onpefeneHHasa HaCTOPOXXEHHOCTb B OTHOLLEHUN
BEPOATHOIO pacluMpeHna rpyaHON aopTbl Y naumeHTos ¢ JJAK.

B HacToAlee BpemMA NPUHATO paccMaTprBaTb aCCOLMMPOBAHHOE pacluMpeHne BOCXOAALLEN
aopTbl ¢ JAK Kak oTaenbHoe 3aboneBaHue, MMelllee reHeTUYEeCKyl AeTeEPMUHUPOBAHHOCTb
1 CBOW OT/IMYHbIV NPOrHO3. He ciyyaiHO KpUtepuru, pekomeHayemble B HacTosALLee BpeMs K npume-
HeHWIo ANA onpefeneHna NoKasaHUN K XMpyprmyeckomy fieueHnto JaHHON KaTeropuy nauneHTos,
6osiee XeCTKNe, YeM NP aHEBPU3MAX BOCXOAALLEN aopTbl € TpexcTBopuaTbiM AoK. MNMpobnema acco-
unmnposaHHoro ¢ JAK paclumpeHna aopTbl pacCMOTPEHa C PasfINYHbIX TOUYEK 3peHNA eBPONEeNCKoro
1 aMEPUKAHCKOTO PYKOBOZCTB C BbIHECEHMEM 0606LLEHHDBIX KITIOUYEBbIX MOOXKEHWA, HaNPaBNEHHbIX
Ha ynyuyLleHre OKa3aHWA NOMOLLM JaHHOW KaTeropym NauMeHTOB C MO3ULUN Kapanosora U Kapan-
oxupypra.
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OnbIT BeleHNA NaLMEHTOB C HAacNeACTBEHHbIMU a0PTOMNATUAMM AOKa3blBaET BO3MOXXHOCTb [10-
CTUPKEHUA 3HAUUTENbHbIX MONOXUTENbHbBIX Pe3yNbTaToB NPU afeKkBaTHOWM Kypauumn paccmaTpurBa-
eMOoW KaTeropuv NaunMeHToB. YUnTbiBas, YTO B KIMHNYECKON NPaKTKe BbllleyKa3aHHble Tepanes-
TUYeCcKne cTpaTerny Yalle HefJooLeHMBalOTCA, CBOEBPEMEHHan NOCTaHOBKa AnarHosa (BbiaBneHne
HacneactBeHHbIX CAPTA 1 HCAPTA), yTouHeHre $aKTOpPOB purcKa, afeKBaTHOe TeparneBTMYeckoe
N CBOEBPEMEHHOE XMPYpPruyeckoe neyeHne JatoT WaHC naumeHTam C BbICOKMM puckom APTA Ha
ynyuLueHne XN3HEeHHOro NPOorHo3a [26, 27, 28]. [locTukeHre yKa3aHHbIX Liefieil BO3MOXHO Npu o-
BEAEHUN 3HaHWI O HacnefCTBeHHbIX dopmax APTA o LUMPOKOro Kpyra Bpayer.

3.2. OcHOBHbIe NNTEepaTypHble NCTOYHUKN
[na HanncaHWA pyKOBOACTBA MCMOMb30BaNMCh CleaytoLLie OCHOBHble NybnmnKaumm:

1. PyKOBOACTBO MO AMArHOCTUKE U neyeHuto 3aboneBaHunin aopTbl EBponeiickoro obuiectsa Kap-
auonoros, 2014 r. [1].

2. PykoBOACTBO NO BelEHMIO NaLMeHTOB C KNanaHHbIMK 3aboneBaHmaMU cepaua AMeprKaHCKom
Konnernm Kapgamonormm n AMeprkaHckom accoumnaumm cepaua 2014 r. [16].

3. PykoBOACTBO MO fleyeHmio KnanaHHbIX 3abonesaHuin cepgua EBponeiickoro obuiectsa kapamno-
noros / EBponenckon accoumaumm KapanotopakanbHon xupyprum 2012 r. [29].

4. PekomeHZaLMK MO 3X0KapAmnorpaduyueckoi oLeHKe CTPYKTYp cepaua Yy B3poCsbix: OOHOBNEH-
Has uHdopmaura AMepUKaHCKOro obulecTsa Nno axokapanorpadun n EBponeiickon accoyma-
Lun cepgeyHo-cocyamncTom smyanmsauum 2015 r. [30].

5. PykoBopncTBo no ceppeyHomy Y3U npu BbINOSHEHUN KOHTPACTHON 3xoKapanorpadum: choky-
CUMPOBAHHOE Ha 06HOBNEHMM AMEPUKAHCKOIo 06LwecTBa No axokapaunorpadpun 2014 r. [31].

6. PykoBOoACTBO MO AMArHOCTMKE U fleuyeHuio GOMbHbIX C 3aboseBaHUAMU TPYLHOW aopThl
2010r.[21].

7. MexpyHapoaHble peKoMeHZaLum ANarHoCcTrky cuHapoma MapdaHa — [leHTCKue Kputepuu, pe-
Bm3na 2010 . [32].

8. bepnunHcKasa HO3010MMA HaCeACTBEHHbIX HAPYLIEHWI COeANHUTENbHOM TKaHK, 1988 . (Beighton
P.etal, 1988).

9. MexayHapogHble pekoMeHaaL MM AnarHOCTUKN cuHapoma dnepca — [laHno - BunnbdpaHiickne
Kputepun, 1998 r. [33].

10. MexpgyHapoaHble pekoMeHAauun AMArHOCTMKM CUHAPOMA rmMnepmMobuiabHOCTA CYCTaBOB —
BpaiToHcKkue kKputepmm, 1998 r. n ux peeusuna R. Graham, 2000 r. [34].

11. HacnepcTBeHHble HapyLlleHNA COeANHUTENbHOM TKaHW B Kapaunonoruun. inarHoctuka n neye-
Hue. Poccuniickne pekomeHngaumm (I nepecmotp, 2012 r.). Pa3paboTaHbl KOMUTETOM SKCMNEPTOB
cekummn «ucnnasum coegmuHuTenbHOM TkaHm cepaua» OIrbY OLUCKS um. akagemuka B.A. Anma-
30Ba npu Poccuiickom Kapauonoruyeckom obuiectse [14].

12. HaunoHanbHble peKomMeHAaLuM POCCUNCKOro HayYHOTo MeAMLIMHCKOrO obLLecTBa TepanesToB Mo Aun-
arHOCTUKe, NeYeHUIo U peabrnTaLmm NauMeHToB C AUCMNA3NAMU COeAUHNUTENbHOV TKaHW, 2016 . Pa3-
paboTaHbI FpynMo CneLyanmcToB cekuyum «Ancnnasnm coegmHUTeNbHOM TKaHy» npu PHMOT [35].

13. Poccuiickne pekomeHgaumu «HacneacTseHHble U MynbTUdAKTOPHabHble HapyLleHnsa coefu-
HUTENbHOWN TKaHW Y AeTen. ANropuTMbl AMarHOCTUKN. TakTuka BegeHua. Yactb 1», 2014 r. [36];
«[lonnopraHHble HapyLWeHNA NP AUCNAA3MAX COeAMHUTENBHON TKaHW. ANropUTMbl ANArHOCTU-
KW 1 CTaHAapTbl BeaeHmA. YacTb 2», 2016 r. PaspaboTaHbl KOMUTETOM 3KCNEPTOB NefnaTpuye-
cKom rpynnbl «[ncnnasnm coeguHnTenbHom TkaHn» npmu PHMOT.

14. benopycckne HauMoHanbHble KNVHUYeCKNe peKkoMeHAauumn «uarHoctuka n fneyeHve Hacnea-
CTBEHHbIX U MyfbTUdaKTOpPUaNbHbIX HAPYLIEHWI COeAUHUTENBHOWN TKaHW», 2014 1. PaspaborTa-
Hbl KOMUTETOM 3KCNEPTOB ceKuun «HacneacTBeHHble 1 MynbTUdaKTOpranbHble HapyLeHWs Co-
eanHUTenbHom TKaHm» npy BHOK [37].

15. 3emuoBcKkuin 3.B. n coaBT. Lnkn paboT no HacneACcTBEHHBIM HapyLWeHWAM COeAVHUTENbHON
TKaHu [38].
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16. MapTbiHoB AWM., Heuaesa M. 1 coasT. Llnkn paboT no ancnnasmm coegquHuTeb-
HoW TKaHw [39, 40].

17. PykoBOACTBO ANA Bpayen No Ancnnasum coegnHutenbHom TkaHu, 2009 r. / KagypwuHa T.U., Top-
6yHoBa B.H. [2].

18. HauroHanbHOe pyKoBOACTBO MO HacneACTBEHHbIM 6one3HAm, 2012 ./ nog ped. boukosa H.M. [41].

19. BonesHu KnanaHos ceppLa, MoHorpadus, 2012 r. / [Cropoxaros T, feupnuu [E., Munnep O.A. [42].

4. NOrPAHUYHOE PACLUMPEHUE, AUNATALNA, AHEBPUSMA N PACC/IOEHUE TPYAHOIo
OTAEJIA AOPTbI

4.1. dnugemunonornsa

SNMAEeMNONorMyecKmne faHHble O HaceACTBEHHbIX AQOPTONATUAX HEMHOTOYMNCIIEHHbI U HEOAHO-
poaHbl. Kak pe3ynbraT reHeTUYeCcKon nNpeapacnonoXeHHOCTU MOryT cocTaBnATb 20-25% oT Bcex
cnyJaes, N3 HUX <5% cuHapomHbix APTA [8, 7, 9, 44, 43, 44]. [eHOepHble 1 STHUYECKME pa3nnuma no
paccnoeHuto 1 pa3pbiBY aopTbl AN reHeTnyeckmx ¢opm APTA He ycTaHOBREHBI.

3aboneBaemocTb ATA npubnusutenbHo coctaBnseT 10,4 Ha 100 000 yen/rop [45], UCTUHHbIE
undpbl KOTOPOW MOFYT 6bITb Bbille, TaK Kak OCTpasa aopTajibHaA AUCCEKLMA MOXeT ObiTb 3aMa-
CKMPOBaHHON OCTpbIM UHbapPKTOM MroKappaa [46]. ExxeroaHoe uncno BHOBb BbifBNIeHHbIX ATA co-
CTaBnsieT NpubnusnTensbHo 3,2-5,3 cnydyas Ha 100 000 HaceneHus ¢ NpeobnafaHMeM floKann3auum
B BOCXOAALUEeM oTaesne 1 gyre aopTbl — 0 67% [47].

3aboneBaHnA aopTbl BXOAAT BO BTOPOW [eCATOK B CNMCKe Beaywx 113 NpuUUmH cmepTesibHbIX
ncxopos [48]. B 0630pe Global Burden Disease 3a nepuog ¢ 1990 no 2010 rr. oTMeYEH poCT CMepT-
HOCTW OT aHEBPW3MbI 1 pacciioeHnA aopThl € 2,49 po 2,78 cnyyaa Ha 100 000 yen/rog, oco6eHHO
cpean My>umH [1]. B uenom aHeBpu3Mbl GPIOLIHOMO 1 FPYAHOrO OTAENIOB a0PThbl ABAATCS NpUYn-
Holl cmepTm oT 1 A0 2% Bcero HaceneHus [49].

AKTyanbHble JaHHble MO 3MMAEMMNONIOTMM pacceyeHnii TopakanbHom aopTbl (PA) orpaHunyeHbl
1 oueHMBatoTcA B 6 ciyyaes Ha 100 000 ven/rog. 3aboneBaemMocTb 1 CMepPTHOCTb OT PA Bbilwe cpean
My>uuH [50].

KJTIOYEBDIE NOJIOMKEHUA
= YienbHbIN BeC reHeTndYeckn obycnosneHHbix APTA coctasnset 20-25%, uTto npeanonaraer 6o-

Jlee BbICOKYIO pacnpOCTPaHEHHOCTb, YeM NPUHATO CUMTATb Ha NpPaKTUKe.

4.2. HopmanbHas aHaToMuA 1 Mopdonorus KOpHA 1 BOCXOAALLEro oTAesNa aopTbl

KopeHb aopTbl (KA) 6epeT Hauano B obnactu «BMpTyanbHoro» konbua (npu IxoKl-nccneposa-
HMM Ha3biBaeTcA GUOPO3HBIM KOMbLOM aopTanbHoro KnanaHa (OK AoK)) n saensetca csoeobpas-
HbIM MOCTOM MeXy NneBbiM »enynoukom (JIXK) n socxogauen aopton (puc. 2) [51]. AHaToMnyeckme
yactn KA Bknouator QK AoK, CTBOPKM aopTanbHOro KnamnaHa, CMHyCbl BanbcanbBbl, TpeyronbHble
NPOCTPaHCTBa (MeXCTBOpYaTble TpeyrosibHUKK) [eHne, cMHOTYbynapHoe coeanHeHne unu rpebeHb
(CTT) n nmetoT mopdonornyeckme oTnnUKA Kak ot TyOynapHOI YacTu aopTbl, Tak U APYr OT Apyra.

Y 300p0OBbIX B3POC/IbIX NL, AVAMETP KOPHA aopTbl 06bIYHO He npeBbiwaeT 40 MM 1 3aBUCUT OT
rpynnbl $pakTopOB, BKJIIOYaloLWmMX B cebs MoJ, BO3pacT, NoLwazb NOBEPXHOCTU Tefa, apTepranbHoe
JaBneHue [52, 53, 54, 55, 56, 57]. MNpu cpaBHeHWM pa3NUYHbIX OTAENOB Aa0PTbl HAabMogaeTcsa Npo-
rpeccrBHoOe / NOCTENEHHOE KOHYCOO6pa3Hoe yMeHbLLEHME ee AMaMeTpa OT CUHYCOB Banbcanbsbl
(camas wmpokasa yacTb) K brudypkaumu.

MicTonorna cTeHKN aopTbl. [MCTONOMMYECKN CTEHKa aoPTbl COCTOUT U3 TPEX C/I0EB: NHTVMBI,
MeanU N TYHVKU afiBEHTULINN.

WHTMMa BbICTNaHa CM/IOWHbBIM COEM SHAOTENMANbHbIX KNeToK. B oTcyTcTBre PpopmanbHOW BHY-
TPEHHel 31acTMYeCcKo MeMOpaHbl OTPOCTKM STUX KNIETOK COeAMHAIOT MHTUMY CO cpefHeii 060104-
Koi. CpefiHaAn 0605104Ka (Meaws) — camblil MPOYHbIA KOMMOHEHT a0PTaNlbHOWM CTEHKM, CTPYKTYPHBIMU
KOMMOHEHTaMU KOTOPOW ABNAIOTCA SNacTUUECK/e U KolareHoBble BOJIOKHa (cocTtasnsatoT 20-30% co-
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Puc. 2. AopTanbHbiii KnanaH: TPy CTBOPKU; KOPeHb aopTbl — BCE€ KOMMOHEHTbI: CMHYCbl BanbcanbBsbl,
CMHOTY6YynsApHoe coefunHeHne, Gnb6po3HOe KONbLo, NPUKpensieHe CTBOPOK, CTBOPKU, MeXXCTBOpYaTbie
TpeyronbHNKM.

OTBETCTBEHHO OT 06LLero o6bema CTeHKM aopThl). [ipyrie coCcTaBnsioLmMe Meaumn — rafKoMbllLeyHble
knetkmn (MMK) (5%) n Mukpodnbpunnbl. TMK ABAAIOTCA MCTOUHNKOM BCEX COCTABAAOLLMX Meanm U GyHK-
LIMOHANbHO B3aUMOCBA3aHbl C 3MaCTUYECKUMU NAACTUHAMU, UFPas POfb KPYroBbiX Mbilil,. [MaBHble
KOMMOHEHTbI MUKPOGUOPUIN — MUKONPOTENH U GUOPUNNUH, 06pa3yioLmii CeTb OTAENbHbIX BOJIOKOH,
OKpPY>aKLLyx aMmopdHbI 3MacTUH. InacTMUeckne NIacTUHbl NPeACTaBAAT COO0N KOHLEHTPUYECKN
pacnonoxeHHble GeHeCTprpOoBaHHbIE MEMOPAHDBI (Tamennbl), yaepXKrBaeMble BMECTe MeXXnamennsp-
HbIMW COEAVNHMUTENBHBIMU BOSIOKHAMM U OKPYXXEHHbIE CETbI0 TOHKUX KOMNareHoBbIX BOIOKOH. Cornac-
HO KOHLIENUUW «NaMeNIAPHON €AMHNLbI», CpefHAA 060I0UYKa aopTbl COCTOUT U3 ABYX NapasieNibHbiX
3M1aCTNYECKMX MTACTVH, COEAMHAOLLMX X DMAacTUYECKKX BOMOKOH, TMK, a Takxe KonnareHoBbIX BONO-
KoH | n Il TMNoB 1 NPOTEOrNMKaHOB, 3aMOJHAOLLMX MPOCTPAHCTBO MeXAY NiacTMHaAMU.

Camble Hapy»KHble 31aCTMUeCKre NTIaMeNNAPHbIe NIACTUHKIN OTAENAIT MEAUIO A0PTbI OT TOHKO-
ro aABEeHTULMANBbHOTO CI0S, KOTOPbIA COCTOUT M3 PbIXJION COeAVNHUTENBHON TKaHW C He6ONbLIM
KOMMYECTBOM 3/1aCTUYECKMX BOSTOKOH, MbILLIEYHBIX KIIETOK U Makpodaros. B agseHTULMN bepeT Ha-
Yaro ceTb COCYI0B — vVasa vasorum, NpoHY3bIBaOLWMX HAPYXKHYIO TpeTb Meaunn. PaccnoeHue passu-
BAETCA B MeCTe Pa3BETBEHNA Vasa Vasorum MeXay Hapy»KHbIM 1 CPEAHUM CHIOAMU.

TybynsipHas YacTb BOCXOASALLErO OTAEe/Na a0PTbl OTHOCMTCS K apTepusaM 3/1aCcTUYECKOro TuMa.

KNTIOMEBDBIE MONNOXEHUA
®  KopeHb aopTbl — cobrpaTenbHblii TEPMUH, Hanbonee NoHO oTpaxawmin mopdodyHKUKO-

HanbHble 0COBEHHOCTN JUCTaNbHOIO CErMeHTa BbixogHoro TpakTta JIXK, AK 1 npokcrmanbHoro

CermMeHTa BOCXOAALLEro oTAena aopTbl. [laHHasA CTPYKTypa ABMAETCA 3anMpatoLyiM 371EMEHTOM

BbIXO4HOTO TpakTa JIK 1 paccMaTpuBaeTcA Kak eAuHbI aHaTOMO-QYHKLMOHAJIbHbIA KOMMEKC.

4.3. dtnonorusn, pakTopbl pucka

BblgensaoT gpakTopbl pUcKa KnacCuyeckre 1 CBA3aHHblE C HACeACTBEHHBIM KOMMOHEHTOM 3a-
6oneBaHuA.

Knaccnyeckune: aptepranbHan runepTeH3uns, aTepoCcKnepos, TpaBMbl aOPTbl, BOCMaNNTENbHble
3aboneBaHus, 6epeMeHHOCTb. [JoNoNHNUTENbHO pacCMaTPUBAIOT paHee CyLlecTBytoLme 3aboneBa-
HKA aopTbl MK AoK, NepeHeceHHbIe onepaLmn Ha cepaue, KypeHue, Tyrble TPaBMbl FPYAHON KneT-
KW 1 MCMONb30BaHWe HaPKOTMYECKMX NpenapaToB (Hanpumep, ynotpebneHre KokavHa 1 amdeta-
MWHOB).
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HacnepcteeHHble:

Hanumune HacNefCTBEHHOW NPeApPacronNoXeHHOCTU (CeMeliHbI aHamHe3 3aboneBaHuii aopPTbl);

conytcTBytowme HHCT;

CONyTCTBYIOLME BPOXKAEHHbIE MOPOKN / CTPYKTYPHbIE aHOMaNW cepae“HO-COCYAMNCTON CMCTe-

Mbl (OAK, OTKpbITbIZ @aOpTanbHbI NPOTOK B aHamHe3e, AMII, MHOXeCcTBeHHasA apTepuranbHan

n3sutocTtb, NMMK n np.);
®  paHHee Hayano 3abosieBaHVA KOPOHaPHbIX 1 LIepebpoBacKyAPHbIX apTepui.

ATA, B oTnimume oT ABA, pexxe NoKasblBaloT 06MraTHble acCoUMALMN C KNacCUYeckummn cepaey-
HO-COCYAMCTbIMK GaKTopaMu prcKa. Y il MONoZOoro Bo3pacTta Npu OTCYTCTBUM KITAaCCUUYECKUX ITK-
onoruuyeckux Gaktopos pricka Al'A B nepByto ouepefb JOIKEH PacCMaTPUBATLCA HACEACTBEHHDIN
KOMMOHeHT 3aboneBaHnA. COOTBETCTBEHHO, MOATBEPXKAAIOTCA U/WW UCKIOUAOTCA ABE KaTeropum
APTA — cuHApPOMHBIe (CBA3aHHbIe C aHOMANIMAMU LPYTrMX OPraHOB U CUCTEM) U ceMelHble, N He-
CMHAPOMHbIE (C OrpaHNyYeHHbIM NOpPaXxeHreM rpyAHOro oTaena aopThl) (cM. pasaen 3).

CuHppomHbie ¢popmbl APTA (cAPTA). B ocHoBe cAPTA nexaTt, Kak npaBuSio, MOHOFeHHble
nedekTbl 6enkoB BKM, Hacnegyemble npenmylectBeHHO no All- n pexxe — AP-Tuny HacnefoBa-
HuA. CumTaeTca, UTo reHeTMyecknin nattepH cAPIA npeanonaraet AL-Tvn HacnepoBaHuA B 38%,
X-CBA3aHHLIN — B 23%, peueccuBHbIn — B 27%, apyrve - B 11,5% cnyyaes [5]. BonblimHcTBO Ny,
¢ cAPTA nmetoT 60nbHbIX poguTenei, AeT! KOTopbIX nMetoT 50%-11 WaHC yHacnefoBaTh reHeTuye-
CKYI0 NPeapacnofioKeHHOCTb.

®opmuposaHme cAPTA npu moHoreHHbix HHCT conpsakeHO ¢ MyTaumei reHOB BHEKJIETOYHbIX
6enkoB BKM (konnareHbl pa3nnyHbiX TUNOB, GUOPUNININH, TEHACKUH 1 NP.), TPAHCMEMOPaHHbIX NPOo-
TENHOB (peLenTopoB POCTOBbIX GAaKTOPOB, MAaTPUUHbIX MeTannonpoTenHas (MMI) n np.), BHYyTpu-
KNeToUHbIX (Uutonnasmatmyeckunx) 6enkos (Smad-6enku, punammu n np.).

B 1abn. 3 npuBogATcA Nnpumepbl OCHOBHbIX reHeTnyecknx cuHapomos / HHCT, npu KoTopbix
APTA aABnAeTcs OMOPHbBIM AMArHOCTUYECKUM KpuTeprem W/vWnn ObSIMraTHbIM acCoLMMpPOBaHHbIM
NPoABNEHMEM.

Ta6bnuuya 3
XapakTtepuctuka ocHoBHbix HHCT, npoasnsiowuxca popmmpoBaHmeM cMHAPOMHbIX APTA

Puck Aptepu-

AHeB-
ST Tun Hacne- reuicmruanb- OMIM Yactora | puzma paHHero  anbHas
AOBaHMA HbIV NYTb paccnoe- u3BU-
aopTbl
Hus TOCTb
CuHgpom Map- 1:3000 - _
baa Al FBN1, TGFB1 154700 5000 ++ +
CnHppom Banon
KoXu (cutis laxa), | AP EfﬁMPZ(FBLN@, 614437 | 1:4000000 | ++ + -
™n 1B
. ELN
Cutis laxa Al ELN 123700 | 1:4000000 | -/ + - ++
CuHgpom -
Onepca - [Mlanno, |AJl COL3A1,COL3A1 | 130050 | 1:50000 + -/+
(pa3pbiB)
VITtun
CvHapoM dnep-
ca-faHno, IV tun, AP PLOD1, cnnHTe3 225400 | 1:100000 | + ++ yn
Knpockonmotu- KonnareHa (pa3psbiB)
Yyecknm Tmn
TGFBR1,
NAC, vn 2A Al TGFR 608967 HJ ++ +++ +
TGFBR2,
nac, tvn 1B Al TGFR 610168 HAO ++ +++ +
NAC, in 4 Al TGFB2 614816 |HAO ++ ++/+++ +
TGFB
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NAC, vn 5 ALl TGFB3 615582  Hf ++ A+
TGFB
SMAD3,
g 7
NOCcOA, Tun3° | Al MADG, TGFR1 613795 HA ++ ++/+++  ++
JNIAC c 6onesHbio SMAD4,
MKE Al MADG 175050 |HAO ++ +H/++H+ |+
CrHapom
apTepuanbHom AP %?;110 208050 HA + + +++
N3BUJINCTOCTM
MNMonnkncros 1:400 -
Houek AL PKD2 173900 11000 + + -
NOTCH1,
MOHOreHHbIN AL NOTCH1- 109730 HA + + -
(cemeitHbin) JAK JAGGED1
Al SMAD3, TGF - HA ++ + -
X-cuenneHHan
nepuUBEHTPUKY- X-cHenneH- FLNA, 300049  Hl + + B
NAPHasA reTepoTo- | HbIn FLNA
nusa *
CuHppom Anb- - X-cuenner- | o) 145 cOL4A5 301050  1:50000 | + + -
nopta HbI
Curippom Cnopaanyec-
LlepeleBckoro- 45,X - 1:2000 + ++ -
Koe
TepHepa
PTPNT11, . B
Cuvnppom HyHaH | Al RAS-MEK-ERK 163950 | 1:2000 + +
Bonesre Gabpy, X-cuenneH- f§g6onmsm
KapavanbHasa U 301500 | 1:3000 + + +
HbIl ranakTosmn
dopma
Luepamunga
MNpumeyanua:

* — uHdopMauuA B TabNMLAX MONEKYNAPHON reHeTKn 1 OMIM MoxeT oTnmuaTbeA B Apyrvx Gene Review ¢ cofiepkaHnem 6onee
aKTyanbHom nHopmauuu.

8 — CUHAPOM aHEBPU3M-0CTE0APTPMTA, ACCOLMMPOBaHHbIN co SMAD3.

£ — YaCTHbIN BApUAHT TeYEHVA OBEHANILHOIO MONMMO3a / CUHAPOMA HaCNeACTBEHHOW reMOPParnyeckomn TefleaHrmaKTasmnm (cm.
no TeKCTy).

T — CNeKTp KNMHWYECKMX NPOABMIEHN HACTONBKO Pa3HOOOpPa3eH, YTo 3aTPYAHAET pasrpaHNyeHne KOHKPETHBIX MPUYNHHO-
CNeACTBEHHbIX CBA3EW 1 BKNIOYaeT NeprBEHTPUKYNAPHYIO Y3M0BYIO reTepoTonuio, X-CLieneHHYo MAKCOMaTO3HYIO KnanaHHyio
[NCTPODUIO, HENPOHHYIO MCEBAOOBCTPYKLMIO KMNLIEYHUKA, TEPMUHAJbHYIO KOCTHYIO AUCNNA3Nio, CMHAPOMHble APTA.
Cokpallenusa: Afl - ayTOCOMHO-AOMUHaHTHbIN; AP — ayTocOMHO-peLeccuBHbIN; [JAK — fBycTBOpUaTbI aopTanbHbI Knanak;
NAC - cunppom Jlyuca - Antua; HA - HeT aanHbix; COL3AT - reH, koavpytowwmii anbda 1 uenb konnarena lll Tuna; MK - mutpans-
HbIl KnanaH; OA — octeoapTput; EFEMP2 - reH anupepmanbHoro ¢paktopa pocta (EGF), copepalymnii pnbynmHo-nofo6HbIN IKc-
TPaLENTIONAPHBIA MAaTPUKCHbIN 6enok 2; ELN — reH, koavpylowmii 6enok anactviH; FLNA — reH, KOBVPYIOLWMIA akTUH-CBA3bIBAIO-
Wi 6enok punamuH; PKD 2 - reH, kopmpyowmin 6enok nonnumnctuH-2 (polycystin) — npeactaButens cemeiictsa TRPT (transient
receptor potential) noHHbIX KaHanos; MADG (mothers against decapentaplegic homolog 3) - 6enok-npeaLwecTBeHHNK NPOTUB
3 romonora Decapentaplegic; RAS-MEK-ERK — Kackaf, BHYyTPVKNETOUHbIX 6enkoB; SLC2A10 — reH, KOAVPYIoLWmniA ContoTabenbHbIi
cemeliHbll 6enoK nepeHocumKa rioko3bl, Tvn 10; SMADs — BHYTPUKIETOUHbIE GeNKH, CyXalyme AR TPAHCAYKLMN BHEKNeToY-
HbIX CUTHANOB OT IUraHAOB B AAPO, FAE OHW aKTUBMPYIOT TPAHCKPUMLMIO reHa (KaHoHUYecKmnid Kackaa Smad 6enkoB); TGFP -
TpaHchopMUpYOLLMIA pocToBOM dakTop-f.

CemeliHble (HecuHgpomHbie) popmbl APTA (HCAPTA) auarHOCTMPYIOTCA B OTCYTCTBUE KIW-
HMYECKMX MPU3HAKOB Kraccuueckux cuHapomanbHbix HHCT, T.e. B OTCyTCTBME N3BECTHBIX FrEHETM-
yecknx cuHagpomos (CM, NIAC, 3AC cocyancToro Tmna u ap.) [3] ¢ noaTBEPKAEHHbIM 3aboneBaHu-
em | cTeneHn poacTea 1 gokasatenbcteom A[l-Tvna HacnepgoBaHua [47]. Mpy eANHUYHBIX CrlyYaax
aHeBpPK3Mbl B ceMbe cemeiHble popmbl APTA pacueHuBaloTca Kak cnopapgu4veckue. CootHeceHne
nocnefHemn kateropuu K HCAPIA 06yc/iOBNIEHO VX OrpaHNYeHHbIMU NMPOSBJIEHMSMU B a0pPTE.
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CemeliHan cBA3b C NopaxeHnemM aopTbl Y POACTBEHHNKOB NePBON IMHWUN BCTPEYaeTCA € YacTo-
Ton o 19%.

YacTbiMmM 1 Ierko pacrosHaBaembiMu Gpaktopamm pucka npu HCAPTA ABNAIOTCA acCOLMNPOBaH-
Hble cepfleYHO-COCYANCTbIE NOPaXKEeHNA:
= nBycTBOpYATbIN (BUKyCnuAanbHblin) aopTanbHbl KnanaH (QAK),

B OTKPbITbIN apTepuanbHbl npoTok (OA),
®  paHHUe OKK/I03MBHble LiepebpoBackynsapHbie 3aboneBaHua.

MyTaummn B reHax, oTsevatolne 3a KomnaptmeHT BKM 1 oTeBeTcTBeHHble 3a pa3BuTue cAPTA
(FBN1, TGFBR1 u TGFBR2 v pip.), peAKo BCTPeYatoTcA Npu ceMenHbIX 1 cnopagnyeckmx popmax APTA
[58, 59]. 3Tnonornyecknm momeHToM HCAPTA NnpenmyLeCcTBEHHO ABNAIOTCA MyTaLMm B reHax, OTBeT-
CTBEHHbIX 3@ KOMMOHEHTbI COKpaTUTENbHOrO annapata cocyancTbix MK aopTbl. [laHHble BapuaHTbI
HCAPTA 3aHMMaIOT 3HAUMTENbHBIN YAENbHbIN BEC U ellle HelaBHO paccMaTpUBannCh Kak npobnema
JereHepaTuBHbIX (@aTepocknepoTmyecknx) popm APTA.

B py6puiKy HCAPTA C 3BeCTHOW MONEKYNAPHON OCHOBOW BKJIOUatoT 7 3a6oneBaHnin 1, COOTBET-
CTBEHHO, 7 OTBETCTBEHHbIX (LeneBbix) reHoB. [JononHNTENbHO ONMCHIBAIOTCA ABa HEOAHOPOAHbBIX
NIOKyCa Ha apyrux xpomocomax — 5q13-14 (AAT2) n 11923.3-24 (AAT1), ooHaKO MX LieneBble reHbl He
ycTaHoBseHbl [60, 61, 62] (Tabn. 4).

Ta6bnuua 4
HecnHpgpomHbie APTA c n3BeCTHOI MONEKYNIAPHON OCHOBOM
3a6oneBaHne Tuin Ha- TeH, cur- L ApTtepuanb-
. Yacto- AHeBpM3- | paHHero
(anbTepHaTuB- cnefoBa- | HalbHbIN OoMIM HaA n3Bun-
Ta Ma aopTbl  paccnoe-
Hble Ha3BaHWA) HUA nyTb s TOCTb
AAT1 (FAA1) AL HeunsecTtHo 607086 HAO ++ +/? +
AAT2 (FAA2)- Al HeunsecTtHo 607087 HA ++ +/7? +
AAT3 TGFBR2,
(MFS2*: LDS2B) Al TGFR 610168 HA ++ ++ +
AAT4 (FAA4) B co- MYH11
verammcOAl AP IGF-1, ANGIl | 132900 HA A * ;
AATS5 (LDS1A; 60- TGFBRI,
nesHb ®epnoxra; | A TGFB 609192 HA ++ ++ +
MSSE)
AAT6
ACTA2,
(6onesHb «Mos- AL IGF-1, ANGII 611788 HO +++ ++ ++
MOSI»)
MYLK
AAT7 Al IGF-1, ANGI| 613780 HA + ++ -
PRKGT1
AAT8 Al IGE-1, ANGI| 615436 HA +++ +++ +
AAT9 Al MFAP 616166 HO +++ + -
MNpumeyanua:

* — nHdopmaLa B Tabnuuax MonekynapHoi reHeTukn n OMIM moxeT oTnnuaTbea B apyrux Gene Review ¢ copepkaHvem 6onee
aKTyarnbHoO MHpopMaLmu.

# — ceMeliHbI CMHAPOM MapdaHOVAHON BHELHOCTY (paHblue 6bin N3BeCTeH KaK 2-1 Tun cuHapoma MapdaHa).

CokpaleHua: Al — ayTOCOMHO-AOMUHAHTHBIN TUN HacnefoBaHWA; AP — ayTOCOMHO-peLeccuBHbI TN HacneposaHusa; TMK —
rnagKomblweyHble Knetkn; HI — HeT paaHHbix; OATT — OTKPbITbIA apTepuanbHblil NPoTok; AAT — aHeBpM3Ma rpyaHON aopTbl;
ACTA2 - reH, Koaupytowuii anbda-2 akTuH rnagKombiLleyHbIx Knetok aopTbl; ANGII — aHrnoTeHsuH II; FAA — cemeliHble aHeBpu3-
Mbl aopTbl; fTAAD - cemeliHble aHeBPM3Mbl U paccioeHns rpyaHon aopTbl; IGF-1 - uHcynnHonofo6HbIn paktop pocta; LDS - cuH-
Apom Jlynca — Autua; MFAP — reH, Koaupyowmnii MUKpodUbprnn-accoummpoBaHHbIii FnnkonpoTenH; MYLK — reH, koaupyiowmia
KUHa3y nerkown uenm mmosuHa; MAGP2 — MUKpodunbpunn-accoummpoBaHHbIi rnKonpoTenH; MSSE — MHOXXeCTBeHHan caMmoBOC-
CTaHaBNMBAIOLLAACA MIOCKOKNeToUHanA anuTenmoma; PRKGT - reH, koaupyowmii LTM®O-3aBrcMMble perynaTopHble NPoTenHKM-
Hasbl, Tn |,
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Hawn6onee yacTo BcTpeyvatotca myTauum B reHe ACTA2 — 14% n TGFBR2 — B 5-9% [63]; B Apyrux
reHax — He vauwe 1-2% cnyyvaes.

CemeliHble HCAPTA gemoHcTpurpytoT A[l-nyTb nepeaaun ¢ 6onblioi / BaprabenbHoOM sKcnpec-
CUBHOCTbIO (KJIMHUYECKOW BapMaTUBHOCTbBIO), OCOOEHHO Y MEHLUMH, Y CHKEHHOW MeHeTpaHTHO-
CTblo (YaCTOTOM NPOABNEHUA reHa B NPU3HaKax).

SddeKTbl MyTaLmMil B OCHOBHbIX FreHax npu HCAPTA ngeHTudmumpoBaHbl ciepytowmm obpasom:
= MyTauun B MYH11 (KogupytoLiem TsXenyto Lenb M1o3rHa, obpasyiolytoca B TMK) accouumpo-

BaHbl C APTA 1 OTKPbITbIM apTepuranbHbIM NPOTOKOM [64].
= MyTtauun B ACTA2 (koampytowem IMK-cneuunduuHbiii anbda-akTuH) BCTpeyaloTca y 60MbHbIX

¢ APTA, nvetowmx paHHee Havano viwemmnyeckon 6onesHn cepgua (MBC), nHcynbToB 1 60ne3Hb

«mosAimos» [12, 89].
= MyTtauun B MYLK (kogmpyiolem KnHa3sy Ierkon Lenu Mno3unHa) npuBoaAaT K PA ¢ He3HaunTenb-

HbIM paclUMpPeHnEeM aopTbl Unu 6e3 TakoBoro [65].
= Mytauun B PRKGT (kopmpytowem PKG |, urM®-3aBucumyto npotenHknHasy tuna |, kotopas

ynpasnseT paccnabneHnem I'MK) npossnstotca npu ATA n ocTpbix PA y OTHOCUTENIbHO MOMOABIX

nny [66].
= MyTtauun B MFAP (Kogupytowem MUKpodrnbpusn-accoummpoBaHHbIl FMKONPOTENH 2 — KOMMO-

HEHT 3M1aCTUH-aCCOLMMPOBaHHbIX (GnbpunnmH-copepkalymx) mukpodnbpunn BKM) npossns-

totca dopmuposaHuem ATA (paccnoeHune pa3BUBAETCA PEKO) CO CXOXKMMU CKENETHbIMU MPO-

ABNIeHNAMU, XapaKTepHbiMu ana CM [67].
= MyTtauum B MAT2A (KogupyroLieM KaTanutuyeckyio cyobearHuLy BHene4YeHOYHOM METUOHVH-

TpaHcdepasbl, KOTopas KaTanuanpyeTt 6UocuHTe3 S-ageHosnnmeTnoHuHa (AdoMet unu SAM)

13 MeTnoHnHa 1 ATO [68]) — pefKui reHeTUYecKnn BapuaHT APIA, BCTpeyalowminesa B cembax

c JAK.
= MyTauum B TGFBR1 / TGFBR2 (kogupytowmx peuenTtopbl TpaHchopmmpytowero ¢paktopa pocTa-

6eta 1 (TGFB-R1) unu 2 (TGFB-R2), accoLmmnpoBaHbl C permyLLecTBEHHO OFrPaHNYEHHbIM Mopa-

XeHVeM — aHeBPU3MOW FPYAHON aopTbl 6e3 Knaccmueckmx KnnHuyeckmx npossnexun JIAC [69].

B cembax ¢ mytauuamm B ACTA2, MYH11, TGFBR1, TGFBR2, MYLK n SMAD3 n B cembax C MyTa-
umAMK B nokyce AAT2, B nepByio ouepefb Y MeHLMH, HabnofaeTca CHMXKeHVE NeHeTPaHTHOCTY.
lonHaA NeHeTPaHTHOCTb OTMeYaeTcA Npu MyTaLuAXx B lokyce AAT1.

Ha cerogHAawHMn geHb fo 20% cpeam HCAPTA npuxoamnTca Ha MyTauumn B N3BECTHbIX FreHax, YTo
NMOAYEPKMBAET AOBOJIbHO LMPOKUIA NX GEHOTUNMYECKINI CNeKTp [46].

KJTIOYEBBIE MOJIOMKEHNUA
= Y nuy monogoro Bo3spacta ¢ AFA npu oTCyTCTBUM MAEHTUOUKALMM KNAacCUYeCKUX STUONOrnye-

cKux $GakTOpOB prCKa B MePBYI0 ouepeab JOSKEH pacCMaTPUBaTbCA HAaCeACTBEHHbIN KOMMO-

HeHT 3aboneBaHVsA C NOATBEPXKAEHUEM U/WUNN NCKITIOYEHMEM ABYX KaTeropuin ATA — CMHAPOM-

HbIX 1 CEMENHbIX (HECUHAPOMHDbIX).
= B OCHOBe MHUUMMpYIoLWUX cObbITUI CAPIA nexart, Kak NpaBuio, reHoMHble AedeKTbl, Toraa Kak

B ocHoBe HCAPIA — MoneKynAapHble HapyLleHWs, B LenioM femMoHCTpupytowme Al-Tun Hacnego-

BaHWA. BmecTe ¢ Tem Ha npaKTuKe reHeTnyeckasa ocHoBa AlA YacTo ocTaeTcA Hepacno3HaHHOMN.

4.4. MNatoreHes, MONeKYNAPHO-TeHETUYECKNEe OCHOBbI CMHAPOMHbBIX U HECUHAPOMHDbIX (ce-
melHbix) APTA

MNaTtoreHeTnueckne mexaHn3aMbl APTA MHOXeCTBEHHbI 1 CONPAXeHbl C MyTauueln reHoB, y4a-
CTBYIOLLMX B CJZIOXKHbIX MpoLieccax cbopku 1 pacnaga komnoHeHToB BKM (konnareHoBbIX 1 Hekonna-
reHoBbIx 6enkoB (GbubpunnnHa, PbPOHEKTUHA, TeHACUMHA U Np.), HACNEACTBEHHbIMY HapyLLUEHUA-
MU CUHTe3a (AedprumnTom) pepmeHTOB UX BOCUHTE3a (MaTPUUHBIX MeTanonpoTtenHas (MMIM) n ux
WHIMOUTOPOB, MOCTTPAHCIALMOHHBIX SH3VIMOB KOJIJIareHOBOTO CHHTE3a), FEHETUUYECKMUN U MOJle-
KynapHbiMy fedekTamy 6enKoB, yuyacTeyowmmMm B perynaumm mopdoreHesa CT (dakTopbl pocTa,
NX PeLenTopbl, aHTAarOHNUCTbI, TPAHCKPUNLMOHHbIE GpakTopbl) [2].
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M3BecTHble MoneKynApHO-reHeTnYeckmne OCHOBbI HapyLeHunin npyu HCAPTA n cAPTA B uenom
NPeACTaBnAoT TPV OCHOBHbIX MHALMVPYIOLWMX COObITHSA:
= nedeKT CoefUHNTENIbHON TKaHU (MOMeKys BHEKJIETOUHOIO MaTpPUKCa);

B CHUKeHHbI TGF-6eTa-curHanuHr B TKaHAX (<TGFB-napagoke»);

®  HapyLlleHWA B KOMNOHEHTax COKpaTUTeIbHOroO annapata cocyancTtbix FMK.

Mpw BCem nepeuncineHHOM MHOroo6pa3un reHoB, BOB/IEKaeMbIX B BblllenepeyncsieHHble MHO-
XeCTBEeHHble STMonaToreHeTNYeCKre MexaHn3mbl pa3suTua APIA, 6yab 3To HapyLIeHWsA, aHoManum
(Deno3nummn 1 np.) 3MacTUYECKNX UNKN KOJTareHoBbIX BOJIOKOH U/Wnv KosnareHonofo6Hobix (¢u-
6punnapHbIx) 6enkos, perynatopos MopdoreHesa CT v np., B HacToALee BPEMA OTMeYaloT YeTKO
0603HauYeHHYI0 NMO3ULMIO MATONOrMYECKON aKTUBHOCTN MOJEKYIIbl TPaHCHOPMMPYIOLLEro POCTOBO-
ro ¢aktopa-f3 (TGFB), koTopaa npuobpeTaeT cBoOeoHPa3Hble YePTbl KMHOTOIMKOCTU» C LUIMPOKUM
CNEKTPOM KINHUYECKMX NpoABeHnin [26, 27, 28, 29, 70, 711, 1 0CO6EHHO aopTanbHbIX aHEBPU3M
[72].

MpoCTpaHCTBEHHAA M BpeMeHHas aKTuBaumsa TpaHCHOPMUpPYIOLEro pocToBoro ¢aktopa-f
(TGFB) — MynbTUMOTEHTHOrO LIMTOKUHA, UTPAET BaXkHYlO POJSib B SMOpUOreHese, pasBuTmM 1 HOP-
ManbHOM romMeocTase coeiMHUTeNbHON TKaHu [74, 73]. ABNAACL MOAYNATOPOM KNETOYHOW NPOonn-
depauun, pnddepeHumnpoBKM 1 anonto3a, TGFB yyacTByeT B UMMYHHOI perynauum n MHayKuum
MaTPUYHOrO CUHTE3a MHOXECTBEHHbIX MoneKyn BKM (¢ubpoHeKkTuHa, KonnareHa, npoTeornnkaHoB
nnp.) [74, 75].

MpuynHHO-cnefcTBEeHHaA cBA3b / dopmuposaHne APTA ¢ curHanusaumeinn TGFR («TGFp-
napagoKc») HabnopaeTcsa npu:

B HapyLleHWAX BHEKNEeTOUHON TpaHcayKumm TGFB-cnrHanoB (M36biTouHan akTuBHOCTL TGFR1, my-
Tauum B peuentopax TGFp);

B HapyleHWsAX BHYTPUKIETOUYHOW TpaHcaykumn TGFB-curHanoB (HapylleHWs B CUIHambHbIX
«downstream» nyTax TGF() B KaHOHNYECKUX (KNacCMUecKmnx) U/unmn HekaHoOHNYeCKMxX (Heknac-
CUYECKUX) NyTAX.

MyTauwmm B reHax, OTBETCTBEHHbIX 33 HAPYLUEHWS B FMaJKOMbILIEYHbIX JIeMeHTax LUTocKeseTa
aopTbl, B YaCTHOCTM KOMMOHEHTOB COKPATUTENbHOrO annapara cocyamcTbix TMK, aBnatotca kKnioue-
BbIMW MexaHu13MaMm B mogenax popmmpoBaHua HCAPTA [28] (cm. Huxe).

KJTIOYEBDIE MNOJIOXKEHUA
= HoBble MONEKYNAPHO-TEeHETUYECKME aCNeKTbl HAPYLLEHWI NPU HECUHAPOMHbIX ATA 1 CMHAPOM-

Hbix dopmax AlA obecneurBalOT KOMMIEKCHOE U 6osiee NOSIHOE BOCMPUATAE UHULUPYIOLWMX

COObITWI B Pa3BUTUM aHEBPW3MbI / PAaCCIIOEHMA a0PTbl C BblAENEHUEM TPEX KITIoUEBbIX NO3ULMIA:

— «pgedekTa» KOMNoHeHTOB BKM;

— HapyweHHoro TGF-6eTa-curHanuHra;

— HapyLeHWUi B KOMMOHEeHTax COKpaTUTeNbHOro annapara cocyancTbix FMK.
® B MONIEKYNSIPHON reHeTUKe YesIOBEKa, MOKa3aBLUel NPUYacTHOCTb Pa3HOOOPa3HbIX LIUTOKUHOB

K naTtoreHe3y APTA, 3ameTHas posb oTBoAMTCA Monekyne TGFf.

4.5. NMatomopdonorus n mogenu ¢opmupoBaHNsA Hac/leACTBEHHbIX aHEBPM3M aopTbl
O6wWwKMM rucTonornyecknm 3HameHatenem ¢opmmposaHusa APIA cuntaeTca pereHepaTUBHbLIN
npouecc B Meaun. B knaccmueckon ocHOBe BbIAENAIOT ABa TUMA OYaroBOW AereHepaLun ¢ npenmy-
LLIeCTBEHHbIM MOPAXXEHMEM 3J1ACTUYECKOTO JIMOO MbILLEYHOIO KOMIMOHEHTOB LIMTOCKENETa aopThl.
Mopgenu ¢popmupoBaHua APFA Ha npumMmepe HapylueHUs 3nacToreHesa. [permyLlecTBeH-
Han gereHepauma 31aCTUYECKOro CKeneTa cpefHelt 060M04KM aopTbl NpeobnagaeT B MOSOAOM
BO3pacTe, Jo 40 neT, N KOCBEHHO CBMAETENbCTBYIOT O HAaC/eACTBEHHOW aopTonaTumn. Y NOXMbIX
nauMeHTOB OTMeYaeTCA NpenMyLLecTBeHHasA yTpaTa u aesopraHusaumna FTMK, peako BbicTynatoLas
B dopme «laMMHAPHOro HeKpo3a». OfHaKo Npy 060X TrMax NoBpPeXAeHVsA B TON N UHON cTene-
HW HabMIoAAITCA BTOPUYHbIE N3MEHEHNA: OTHOCUTENIbHO HEHOPMAJTbHOTO PACMONIOKEHWS U MPOSIN-
dbepauun cocyancTbix F’KM - B nepBom ciiyyae Uim NOBPEXAEHUA 3M1acTUYECKOrO KOMMOHEHTa Kak
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pe3ynbTata MeTabonuueckoro gedekrta Bcnegctaue gereHepauun NMK — Bo BTopom ciiyyae. Takxe
npy o6omx TUMax NOBPEXAEHUA vasa vasorum paclvpeHbl U NMLWEHbI HAPY>KHOFO NOAAEePKUBa-
IoLLero Kapkaca, 4em nprobpeTaroT CKNOHHOCTb K pa3pbiBY. [1aTOFHOMOHWYHBIA FUCTONOMMYECKUIA
cybctpat PA npu HacneacTBEHHbIX aopTONaTUAX — MAMOMATAYECKUI KUCTO3HbIN HEKpO3 Meaun
(F3eiina — SppaxaiiMa) C MMCTONOMMYECKN [JOKa3aHHOW rpy6oi AereHepaunein S1acTUYeckrx Boso-
KOH, HEKPO30M MbILLEYHbIX KNETOK 1 06pa3oBaHeM KACTO3HbIX MPOCTPAHCTB, 3aMOJIHEHHbBIX MYKO-
UIHbIM copepXunmMbim [76, 77]. MoxeT HabnogaTbca HeborbLuas BOCNanUTeNibHasA peakuus.

Cneuyunduyeckme aHatomo-mopdonornyeckne oco6eHHOCTN Npu onpefeneHHbIX Hacneq-
CTBEHHbIX aopTonaTuAx. Mogenbio HapyleHna snacToreHesa B KNacCUYeCKoM NpeacTaBneHum
ABnAetca cmHapom MapdaHa, Npy KOTOPOM MaTonorma aopTbl obycnosneHa aHomanunen Gnbpun-
NUHa | Tna - KonnareHonoJo6HOro CTPYKTYPHOro Gesika, KOTOpbIii HanpPaBAsET U OPUEHTUPYET
3NacTuH B pa3BuBalolerica aopte [78]. Tnctonormnyeckn 10-21% PA 1 43% paccnoeHun Bcex co-
cynos, Habnogaembix npy CM, nmeloT rpy6yto aereHepauuio Megnu, a NPU3HAKM KACTO3HOTO Me-
OVOHeKpo3a 3aHMaltoT 6onee 50% naoLWwaan CTeHKU aopTbl. HapyLlleHHble snacTuyeckme CBOMCTBa
CT npmBOAAT K NPOrpeccnpoBaHNIio N3MEHEHUN N XECTKOCTU CTEHOK, paclumpeHmnto aopTbl [79].
B nTore HapyleH/ne romeocTasa B 31acTUYECKUX BONIOKHAX NPUBOAMUT K Pa3BUTUIO BbICOKOMEHe-
TpaHTHbIX aHeBpr3m KA [80]. Hanbonee yacto o6HapyXmBaeTca nporpeccupyollee pacwvpeHme
KA B obnactu cvHycoB BanbcanbBbl U LUCCEKLMA aOPTbl JIOKANN3yeTcs B rpygHOM oTaene (BOCxo-
aawee pacceyeHne, CraHpopackun Tun A). YunTbiBas, UTO MUKCOMATO3Has AereHepauumsa u/mnm Ku-
CTO3HbI HEKPO3 cpefHell 060NI0UKM 3aTparnBaeT BCe OTAesbl, BK/UYaA CTEHKM OPIOWHON aopThl,
3HaYUTENbHO peXe, aHaNIOrMYHbIe M3MEHEHUA MOTYT BO3HMKaTb MO TUMY HACXOAALLEro pacceyeHna
(CraHdopackun Tvn B) [81].

«INacTUH-gePpULUTHbIE» COCTOAHWA He BCerga MNposABAATCA 06nMraTHbBIM (OPMUPOBaHN-
em ¢eHotnnuuecknx APTA. K npumepy, npu cuHgpome cutis laxa, BbI3BaHHOM MyTaUMsAMU B reHax
snactuHa n geduuyutom drbynmHa-5 — pellatollero megratopa snactoreHesa [82], ATA asnsetca
KpaliHe pefKM NpoABIeHMEM 1 He HabnofaeTca y NauneHToB C AOMUHAHTHBIMU U PeLieCCMBHBIMA
dopmamu. XapakTepHa TOSIbKO MaTonormyeckas U3BUANCTOCTb apTepuit. HanpoTus, Npu AaHHOM
CYHAPOME, HO YXe Bbl3BaHHOM aeduuutom dubynuHa-4 (Mytaumamu B reHe EFEMP2), aHeBpr3Mbl
cocypos (Bknioyaa KA) yxke NpoABRAIOTCA C BbICOKOV NeHeTpaHTHOCTbIo [83]. [lpyrow npumep, Kor-
Za npw 31acTUYeCKON NCeBAOKCAHTOME, Bbl3BaHHON MyTaumamuy B reHe ABCC6, B NnocTHaTasibHOM
nepuoae BO3HUKaET 3acTnyeckas GpparmMmeHTaLms BONIOKOH B aopTe, ogHako ATA o6bluHO He pas-
BuBaeTcA [84].

KnctosHana fereHepauvsa Meaum oTMeYaeTCa M NPU HapyLIeHMN CUHTe3a KoJareHa, NprBoAaA
K pacwmpeHmio KA - knaccuueckomy nposeneHmio CO[1. Cxoxuin npouecc Habnogaetcs npu KoA
1 OpYrux BPOXKAEHHDBIX 3ab051eBaHKAX, conpoBoxaatoLmux aedopmaumio AoK. HecrHapomHble dop-
Mbl APTA (HCAPTA), accounmnpoBaHHble ¢ JAK n/vnmn oTKpbITbIM apTepuranbHbiM NPOTOKoM [8], npu
rMCTONOrMYECKOM NCCNeA0BaHNN MOTYT MPOABAATLCA TUMUYHBIM KUCTO3HbIM MeAnoHeKpo3om [85].

Mopenb ¢opmuposaHusa APIFA Ha npymepe NpenmyLLeCTBEHHOTO HapyLeHUA B rMajKo-
MbILIEYHbIX K/IeTKax.

Mpwn cemenHbix APTA oTMevaeTcsi 3HaunTeNbHas PoJib JIOKaJIbHOro 6ecnopsaoYHOro ysenmye-
HMA yncna cocyamctbix FTMK ¢ nx gesopraHusauuent (B 6onbLuein cTeneHn, Yem 31acTUYeckux Boso-
KoH). K npumepy, mytaumn B reHe ACTA2 n MYH11 cBA3aHbl C Hanvynem MeauanbHOW AereHepauuny,
HaKonneHeM 1 Ae3opraHu3aLuein rnagkux MUOLMTOB, HanoM1HatoLwen 6ecnopagoYHOCTb MUOLIW-
TOB Npu rMnepTpoduyeckol Kapgnommonatm [86].

BmecTe c Tem HapyweHue B TMK paccmaTpurBaeTca, Kak npasuio, B mogensax ¢opmmpoBaHma
JereHepaTtuBHbIX (aTepocknepotuyecknx) dopm APTA. OTMeuaeTcs npermyLlecTBEHHas yTpata /
nesopranusauna F'MK, nHorga BbicTynatowas B Gopme «1aMrHapHOro HEKPO3a». ITOT TUM NOBPEX-
JeHuns Habniopaetca, Kak NpaBuno, y NOXWAbIX NN, U 0CO6eHHO y MaLWEeHTOB C runepTeH3mnen;
Yalle BCTpeYaeTca B AMUCTanbHbIX OTAENaX aopTbl U COMPOBOXAAETCA aTepPOCKIepO30M B OTAnYMeE
oT HacnefcTBeHHbIX APTA. B xofe ecTeCTBEHHOMO CTapeHua AereHepaTuBHbIE N3MEHEHUA MPUBO-
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AT K nerkon ¢opme KMCTO3HOrO Hekpo3a meamun. IHoraa B nonoctax, 06pa3oBaBLUMXCA Ha MecTe
MbILEYHbIX 3/1eMEeHTOB, HaKannBaeTCA MyKouAHbIN Matepuran. lNpu faHHOM BapuaHTe Takxe oTme-
YaeTcA yTpaTa HOPManbHOM 3N1aCTUYECKOW apXUTEKTYpbl Meauu aopTbl. OfHaKo NoBpeXaeHre 3na-
CTVMYECKOro KOMMOHEHTa PacCMaTPUBAETCA Kak pe3ynbTaT MeTabonimueckoro gedekTa BCieacTeme
nereHepaunn FTMK.

Takum 06pa3om, rMCTONOrMyeckmin cybcTpaT KMCTO3HOTO MeAMOHEKPO3a U ero pasHOBUAHO-
CTel B HacToALLee BPEMA He MOXKET PacCMaTPUBATLCA Kak cneunduuecknin Ana pasfinyHbIxX KaTe-
ropuvi paccnoeHnsa aopThl.

Mpy 060oux TMNax NOBPEXAEHUSA Vasa Vasorum pacliMpeHbl 1 MULIEHbI HAPY»XHOTO NOAAEPKU-
BalOLLEro KapKaca, YeM NpuobpeTatoT CKIOHHOCTb K pa3pbiBy.

B uenom HacnegcTBeHHble aOPTONaTVM AEMOHCTPUPYIOT Ae30praHm3aumio cpefHein Yyact obo-
JIOYKMN 1 [JeCTPYKTUBHOE MaTPUYHOe peMofennpoBaHue ¢ dparmeHTaumein anactrHa, npondepa-
umto unu notepto cocyamnctbix MK 1 meHee BbipaXkeHHbI BOCnanuTenbHbIi KOMMOHEHT (6e3 aTepo-
MaTo3a) C HaKOoMJeHEM NPOTEOIINKAHOB. BmecTe ¢ Tem onuncaHHble HapyLlleHVA peaKko, HO MOTyT
HabnogaTbCs NpY AereHepaTnBHbIX dpopmax APTA.

KJTIOYEBBIE MNOJIOMKEHUA
®  Oco6eHHOCTN aHaTOMO-TMCTONorMyeckoro ctpoeHnsa KA n Bocxopsallero otaena, U3MeH4Yu-

BOCTb ee MopdONIOrnm Nog BAMAHUEM Pa3SIMYHbIX FEHETUYECKNX aHOManui Npy HacneAcTBeH-

HbIX 3a60N1eBaHUAX U YCNOBUA ee GPYHKLIMOHMPOBaHUA Nofa 60MbWMM AaBNeHEM ONPeaenaoT

ee NpeapacnonoOXeHHOCTb K ANCCEeKL MM 1 pa3pbiBaMm.
®  O6e dopmbl APTA (gereHepaTuBHblEe U HACNeACTBEHHbIE) AEMOHCTPUPYIOT KACTO3HbIN Mefu-

OHEKpO3, UTO MCK/YaEeT MNCMOMb30BaHNe MMCTONOMMYECKOro 3aKioueHna ana sepruduxkaumi

TOYHOrO AnarHo3a. [MprymHbI, N0 KOTOPbIM NPU OAMHAKOBbIX CTEMEHAX AereHepaunn B OQHUX

cnyJanx pa3suaeTca PA, a B Apyrvx — HeT, OCTaloTCA HEN3BECTHbIMU.
® Y [MaLMeHTOB, He CTPajaloLLMX N3BECTHLIMU B HAaCTosILLee BpeMsA Nnbo npeanonaraembiMu HHCT,

JereHepauus MeAUN NPenMyLLeCTBEHHO 06YC/IOBNIEHA «M3HOCOM» a0PTbl MPU CTAPEHMM 1 0CO-

6eHHO Mpu apTepuranbHoi runepteHsnun. Hanpotus, y nuuy ¢ HHCT ructonorna megun aopTbl

BbIAB/IAET 3aMETHYI0 ee JereHepauuio yxe B MOSIOgOM Bo3pacTe. B nepBom 1 BTopom ciyyae

natoMopdonorvsa He CYMTAeTCA BbICOKOMATOrHOMOHUYHON. Jlnb cybMrKpOCKonuyeckme no-

BPEXAEHUA, HaNPAMYIO CBA3aHHble C HAPYLLEHUAMY CUHTE3a, COOPKY 1 BCTParBaHMA 3nacTuye-

CKUX TGO KonnareHoBbIX KOMIMOHEHTOB CpeAHei 060/TI0UKM aOpThbl, OTBEYAKOT STOMY YCJIOBMIO.

4.6. Knaccudukauusa
leHeTUuecKn obycnoBeHHbIE «aHeBPM3MaTUeCKre» 60Ne3HM aopTbl KNaccuduLMpyoT Ha TpK
OCHOBHble Fpynmbl:
CuHppomHble popmbl APTA
CuHpgpom MapdaHa (cneactsre myTauum B reHe FBNT).
CnHppom Jlynca - Autua (NAC) (cnepctBre myTaumm B reHe TGFBR1/TGFBR2).
CuHppom apTepuanbHoi ussunuctoctn, CUA / arterial tortuosity syndrome, ATS (cnepctaue my-
Tauum B reHe SLC2A10).
= PeleccmBHasa popma gepmatonusa Annbepa (cutis laxa) | Tuna (cnepcteue myTtaumm B reHe ¢u-
6ynuHa-4, FBLN 4).
= CUMHAPOM aHEeBPV3M-OCTeOapTPUTa, accouMMpoBaHHbI co SMAD3 / a SMAD3-related
aneurysms-osteoarthritis syndrome.
CeMmeliHble paccnoeHUA U aHeBPU3Mbl FpyAHoIl aopTbl (HecuHAapomHble ¢opmbi) APTA
Cnopaguyeckue ¢popmbi APFA*

4 HabntopaloTca y MOMOAbIX L, He UMEIOLLMX CEMENHOro aHaMHe3a 1 0COBEHHOCTeN CMHAPOMHbIX dopm APTA.
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HACIEQYEMbIE AHEBPU3Mbl 1 PACCJTOEHWA TPYOHOW AOPTbI

MaToreHeTnyeckasa Knaccupukauusa HaCNeACTBEHHbIX 3aboneBaHW TPYAHOIl AOPTbI
(reHeTnuecknx aopronatmii) (KaHagckas accoumauua cuHgpoma MapdaHa, Montalcino Aortic
Consortium, 2013).

BkntouaeT Tpu rpynnbl, 06yCsIoBNEHHbIE Hannumem:

dedekTa (MyTauuin) reHOB, OTBETCTBEHHbIX 3a CUHTE3 / pacnag KoMnoHeHToB BKM;

dedekta (MyTaumin) TreHOB, BOBMEYEHHbIX B MaTonornuyeckyio mopynauuilo TGF-6eTa-

CUrHanmsaumu;
= nedekTa (MyTaLmii) reHOB, OTBETCTBEHHbIX 32 KOMMOHEHTbI COKPATUTENbHOrO anrnapara cocyam-

CTbIX FMagKoOMbILWeYHbIX KneTok (TMK) aopTbl.

Knaccndukauua APTA B MKB X nepecmortpa:

171 (AHeBpU3Ma 1 paccioeHne aopTbl).

171.1 AHeBpM3Ma rpyaHON YacTn aOPTbl pa3opBaHHasA.

171.2 AHeBpr3Ma rpyaHOI YacTy aopTbl 6€3 yNnoMrHaHKA O paspbiBe.

Knaccndukauusa APTA (Stanford, USA) (npeactaBneHa Ha puc. 3) [87].

CraHbopAcKMin TR A: paccioeHmne BKOYaeT BOCXOAALLYIO a0pTy (BOCXOAsLLEe pacCceyeHue).
CraHdbopackuin Tun B: PaccnoeHre BKIIOYAET HUCXOAALLYIO aOpPTY AWCTaNlbHEe OTXOXKAEHWSA fne-
BOW MNOAKIIIOUYNYHOW apTepuin (HUCXOAALLee pacceyeHmne)’.

Knaccudukauyua APTA no De Bakey (no pacnpoctpaHeHHocTw) (puc. 3) [1].

= Tun |: pa3pblB MHTUMbI JIOKaNM3yeTCA B BOCXOAALLEN aopTe 1 pacnpoCcTpaHAeTca yepes Aayry Ha
HUCXOAALLYIO aOPTY U BCIO GPIOLLHYIO a0OpTY.
Tun Il: paccnoeHne 3axBaTblBaeT TONbKO BOCXOAALLYIO aOPTY.
Tun lll: paccnoeHune 3axBaTbiBaeT TONbKO HUCXOAALLYIO aOpTY.
Tun llla: pa3pbiB MHTMMbI NOKaNM3yeTCcA AUCTalibHEE NEBON MOAKIIIOUNYHON apTepuu, MOXeT
pacnpoCcTpaHATbCA MPOKCMMAanbHO; AUCTaNIbHO PacnpoCTpaHAeTCA B Npefenax HUCXogALen
rpyaHom aopTbl.

= Tun lllb: pa3pblB NHTUMbI NOKaNM3yeTcA AUCTasibHee NeBON NOAKMIOUYNYHOM apTepurm, pacnpo-
CTpaHAETCA [MCTaNbHO Ha HUCXOAALLYIO TPYLHYI0 U GPIOLLHYIO aOpTY.

Knaccndukauuma APTA B 3aBUCMMOCTM OT naTtodusmonorum:
WCTUHHBIE (CTEeHKA aHeBPU3MbI — CTEHKa aopTa);
NOXHble (CTeHKa aHeBPM3Mbl — OKpY»KatoLLue TKaHK).

Knaccndukauumsa PA no BpemeHn:

O6LwenprHATON NPaKTMKOWN CYMTAETCA cneflylollee AenieHne TeueHus PA:
octpoe (14 aHen);

nogoctpoe (15-90 gHen);

XpoHuyeckoe (>90 gHen)s.

5 inA reHeTMuyeckn obycnoBneHHbiX APTA NaTOrHOMOHWYEH 1 Hanbonee HebnaronpuATeH B OTHOLLIEHWW MPO-
rHO3a NepBbIvi BapuaHT (Tvn A).

5 B rpynny naumneHTOB C XpoHUYeCKnM PA Takxe BXOAAT paHee orneprpoBaHHble 6onbHble ¢ PA Tna A u coxpa-
HALMMCA pacc/ioeHeM HACXOAALLEN aOPTbl.
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Knaccndpukauyuma PA no TeueHuio:

HEeOCNOXHEHHOE;

Co cTabunbHbIM TeUEHUEM 3a60NEBaHMS;

OCNIOKHEeHHOe (Mporpeccupyiollee pas3pyLleHne aHEBPU3MbI, XPOHUYECKas BUCLIepanbHas nnv
nepudepryeckan manbnepdysms 1 coxpaHsoLWwmeca Ui neprogudeckue 6onu, v aaxe pas-
pbiBbI).

Knaccndukayma ocrporo aopranbHoro cuHgpoma (OAC) npu paccnoeHum aopTbl (puc. 4):
Knacc 1: Knaccnueckui;

Knacc 2: uHTpamyparsbHble rematombl (MMr);

Knacc 3: ManosameTHoOe nnu guckpetHoe PA.

Knacc 4: neHeTpupytoLme aopTanbHble A3Bbl (MAA);

Knacc 5: aATporeHHoe nnu TpaBmaTnyeckoe PA.

Haunbonee obwme yeptol OAC oTpaxkeHbl Ha puc. 4 [88].

4.7. O6cnepoBaHe aopTbl

BkniouaeT KnrHMYeckoe obcnefoBaHve 1 TabopaTopHble aHaNM3bl, Of4HAKO B OCHOBHOM 6a3u-
pyeTca Ha BU3yanu3npyowmx NccnefoBaHUAX, BKIIOYaOLWMX YNbTpa3ByKoBble meTofbl (Y3U), Kom-
nbtoTepHyto Tomorpaduio (KT) n MPT.

B nepByto ouepefb pekomeHayeTCA TLaTeNbHbIN c6op cemeliHOro aHamHe3a 3abonesaHuii ap-
Tepuii, 1 0COBEHHO HanUumUA aHeBpU3M K criydaeB PA nnbo BHe3anHow cmepTu (Knacc |, ypoBeHb
A). AHanun3 poJoC/IOBHOW Npearnonaraet, KINMHUYeCcKnin nonumopdunsm B npefenax ofHon cembi,
Hecylern NAEHTUYHYIO FeHHYI0 MyTauuio. B cBA3M ¢ ueM pekoMeHayeTCA KNUHUKO-UHCTPYMEHTanb-
Hoe nccnefoBaHne POACTBEHHNKOB NePBO cTeneHn (6paTbeB 1 cecTep, poguTenei) Ha npeamet
Hannuma y Hnx APTA (knacc |, yposeHb A).

OueHKa aHaMHe3a [JoMKHa ObITb Hanpas/ieHa Ha ONTMMasbHOE NMOHVMaHKe »Kanob nauneHTa,
BbIfIBNIEHNE NepCcoHasibHbIX GaKTOPOB prCKa cepaeyvHo-cocyamncTbix 3abonesanHuin (CC3).

X Beiagn Tum | Tun 1l Tuan 11
O wsfmpa Tum A I T. 1 Tun B

Puc. 3. Knaccudpukauma paccnoenuir aoptbi (PA) no pacnpocTtpaHeHHOCTH.

MpumeyaHme: cxembl PA Knacca 1, B KoTopom BbigensioT Tunbl |, Il v 11l no De Bakey [1]. Takke n3obpaxkeHbl knaccbl Stanford A
1 B. B tune lIl Bblgensiot nogmvnsi (Illa — TonbKo BHYTpUrpyAHoii otaen, lllb — B coueTaHnm ¢ nopakeHriem 6pIoLIHOro oTaena)
no Reul n gp. [90].

24

HE JIJISA COI'JIACOBAHUMA JIA I[TEHATU

HACJTELIYEMbIE AHEBPW3MbI U PACCITOEHWA FPYAHOW AOPTbI
Hommc 3
[

4 &
HH4

Puc. 4. Knaccudpukauyums npu paccnoedum aoptbi (PA) [91].

MNpymeyanua:

Knacc 1: knaccnyeckoe PA ¢ ICTUHHBIM U NIOXHBIM NPOCBETOM C UK 63 CBA3N MeX[y ABYMA NPoCBeTaMu.
Knacc 2: uHTpamypasnbHble reMaToMbl.

Knacc 3: mano3sameTHoe nnu anckpeTtHoe PA ¢ BbinAuYMBaHNEM CTEHKMN aOpTbl.

Knacc 4: a3Ba 0611acTi aTepoCKIepoTNYECcKom GNALLKM aopTbl C NOCAEAYIOWMUM Pa3pbiBOM GRALLKM.

Knacc 5: aTporeHHoe unm TpaBmaTtnueckoe PA, npoaBnaeTca KaTeTep-MHAYyLMPOBaHHbIM Pa3feneHieM UHTHMbI.

LanbHenwas anarHocTnKa HacnencTBeHHbIX AlA BKNOYaeT:

KNMHMYecKoe obcnejoBaHue;

BM3yanu3upyoLwne v MHCTPYMeHTaIbHble METOAbl NCCNIEA0BaHNA («30/10TOW CTaHAAPT» Ana-

rHOCTUKWM);
B MONEKYNAPHO-reHeTUYecKne nccnefoBaHmus («3010ToM cTaHZapT» Beprdukaumm guarHosa).

bazoBble nabopaTopHble NCCNeAoBaHNA BKIOYAIOT B cebA BbiABNEHNE CepAeYHO-COCYaANCTbIX
$aKTOpOB prCKa, OfHAKO NPU HAaCNeACTBEHHbIX a0PTOMNATUAX NPaKTUYECKM He MeloT cmbicna. Jla-
60paTopHble NCCNefOoBaHVA UMPAlOT HE3HAUUTENbHYIO PONb B ANArHOCTMKE OCTPbIX aOpTabHbIX
3aboneBaHuiA, HO NonesHbl Ana anddepeHLUanbHON AnarHocTukn. OnpegeneHne yposHei 6uo-
MapKepOB B paHHWE CPOKM NMOC/IEe NOSABAEHNA CUMMTOMOB MOXET NPUBECTU K bonee paHHeMy nog-
TBEPXKAEHWIO MPaBUIbHOIO AMArHo3a B13yanum3npyoLwmmm MeTogamu, 4To NPUBOAUT K paHHel op-
raHv3auuy NoTeHLManbHO CracalowWmx Xn3Hb MeponpuaTuin. C yueTom nopaxeHus cpegHeii o6o-
JIOUKN CTEHKM aopTbl NpeAnoxeH pag 6rmomapkepos, CBA3aHHbIX C TPaBMOW SHAOTENNA COCY[OB
unu FTMK (MMO3MH rnagKmx MbllLL), COCYAUCTOrO MHTEPCTULMA (KaNbMOHWH, MaTPUKCHbIe MeTanso-
NpoTerHa3sbl 8), 911aCTUYECKOTO TAMUHMHA (PacTBOPUMbIe GpparMeHTbl 3/1aCTVIHA) A0PTbI U NMPU3HAKA
BocnaneHus (teHacuuH-C) unu Tpom603a, KOTOpbIe B HAaCTOALLEe BPeMA N3Y4atoTCsA, HO elle He BOLU-
JIN B peasibHyI0 KNMHUYecKyto NpakTuky [89, 90]. NMopgo3peHue Ha PA Bo3pacTaeT Npu NOBbILIEHHOM
ypoBHe D-gunmepa [91].

4.7.1. KnnHuuyeckoe o6cnegoBaHune

0O6e dpopmbl HacneACTBEHHbIX ATA MO KNMHUYECKM MPOABIEHNAM MOTYT OblTb 6€CCMMTOMHbI-
MU U/ U CUMNTOMHBIMN.

[lo nosBneHnA KatacTpoduyeckmx nprsHakos paspbisa AlA, B 60nblIMHCTBE CBOeM, beccum-
nToMHbl. Hanbonee yacto Al'A BbIABAAETCA CyyYaliHO, PW BU3Yyanu3npyoLlem NccnefoBaHnm cepa-
L, BbINOJIHEHHOM MO APYrMM NPUYMHaM.
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CumnTomaTnka AlA BHe OCTPbIX CUTyauMini BO MHOTUX Clyyasx obycnoBrieHa conyTCcTByioLen
naTonorven:

B CTEHO30M W/VNK HeJOCTAaTOUHOCTbIO AoK,
B cepAeyHoi HeOCTaTOYHOCTbIO,
®  KOpPOHapPHOW NaTonornen.

PaclumpeHre Konbua aopTbl NPy ee aHeBPU3Me UK aHHYN03KTa3un ¢pubposHoro konbua AoK
MOXET NPUBOANTL K BTOPUYHOI HeflocTaTouHoCTK AoK?, aunatauum n runeptpodun.

XpunoTa Kak ciefcTBme CAaBNeHUA NEeBOro BO3BPATHOMO WM NapuHreanbHOro Hepsa npeg-
nonaraet GopmMmnpoBaHME aHEBPU3MbI Aiyr aOPTbl. PeIKO MMEIOTCA NPU3HAKWU CAABNIEHS BEPXHEN
nonol BeHbl UNKu Tpaxeun. KnnHuKa AUcTanbHOM 3mM6onumn BCTpeYaeTcs KpaliHe pegko. MauneHTbl
HepeaKo XanylTcA Ha XPOoHUYecKyto 60b B rpyan BCNeACcTBUE NOCTOAHHOMO faBNeHUA Ha OpraHbl
rpyaHou KneTtku. bonb moxeT 6bITb OCTPOW 1 CTaTb NPU3HaKOM HaaBuraloLweroca PA.

Y nayneHToB 6e3 PA Npu 0CMOTPE HET HUKAKMX XapaKTEPHbIX NPU3HAKOB, 3a UCKTIOYEHEM Ha-
JIMYNA ANACTONNYECKOrO Wyma npy GOpMMpPOBaHMK a0pTasibHON HEAOCTaTOYHOCTU. TeM He MeHee,
npu ¢usmKanbHOM obcnefoBaHMN HEOOXOAMMO CPaBHUBaTb apTepuanbHoe AaBneHve Ha obenx
BEPXHUX KOHEUYHOCTAX 1 ClielyeT UCKaTb NaToNIorMyecKune nynbcauum.

4.7.1.1. Cneunduryeckaa KnMHUYeckada U GeHOTUNUYECKas XapaKTepuUcTMKa CUHAPOMHbIX

APTA

3anopo3puTb AlA no3sonAT cneunduyeckme deHoTunMueckne OCo6EHHOCTV MauWeHTa.
Mpu cAPTA KNMHUYECKYIO KapTUHY OOMOMHAIT NPU3HAKM CUCTEMHOIO BOBNEYEHMA COEAMHUTENb-
How TKaHu (CBCT) — KOCTHble, KOXHble, MbllleYHble, CyCTaBHble, CepAeYHO-COCYANCTbIE, rMasHble,
GpOoHXONeroyHble 1 BMUCUepanbHble. K 3HauumbimM npursHakam CBCT, no3BonsiowmMmM 3anogo3puTb
Hannune cAPTA, cnefyeT OTHOCUTb MPU3HaKK HapylieHua (aHomanmmn pa3suTtna) CT, oTpakeHHble
B COIMIACOBaHHbIX peKoMeHAaUMAX No AMarHoCcTMke cuHgpoma MapdaHa — [eHTCKUX KpuTepurax
2010 ropa [35] (Tabn. 5).

Ta6bnuuya 5
Mpun3HaKn cNCTEeMHOro BOBNIeYEHUA COeANHUTENbHON TKaHN Npu cuHapome MapdaHa
Mpu3HaKn cMCTEMHOTO BOBNIEYEHUNA COeANHUTENIbHOW TKaHN Bannbi
Mpur3Hak 3anAcTbA 1 60nbLWOoro nanbLa
Mpwr3Hak 3anacTbsA vy 60MbWOro Nanbua®
BopoHkoobpasHaa nnu acummeTpryHasa aepopmanina rpyfHoN KneTku
KnnesngHasa gedopmauya rpyaHomM KneTku
BanbrycHas fedpopmaua ctonbl
MnockocTtonue
CnoHTaHHbI MHEBMOTOPaKC
[lypanbHas sKTasmna
MpoTpy3una Ta3obepeHHOro cycTaBa

OTHOLLEeHMe BEPXHEro cermeHTa Tena K HUuxXHeMy cermeHTy <0,85 1 pasmax pyk / poct >1,05 6e3
Bblpa)KeHHOro CKOMMO3a

Ckonuo3s unu kndo3s

NINN = NN = =W

—_

HepopasrubaHve nokta 1

JInueBble Npr3Haky (0T Tpex 13 NaTh) (gonuxouedanus, sSHodTanbM, CKOLWEHHbIE BHU3 FNa3Hble
Lenwu, rmnonnasna CKynoBbiX KOCTEN, peTporHaTuna)

Mwonuna 1
CTpun Ha Koxe 1
Mponanc MUTpanbHOro KnanaHa 1

I'IpmmeanVle: *— Npwv HANIMYNN TONbKO OAHOIO 13 ABYX CUMMTOMOB HAaUNCIAETCA NLWb OAUH 6ann.
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OueHka CBCT cTtpouTtca Ha noacyeTe CyMmbl 6annoBs BblABIEHHbIX MPU3HaKoB. MeTofrKa oueH-
K1 npusHakos CBCT npooguTca no ctaHgapTHomy npotokony (MpunoxeHue A). bannbHasa oueHKa
CBCT C OCHOBHbIMW KINUHNKO-aHAMHECTUYECKUMU /U MONEKYNAPHO-TEHETUYECKUMI UCCNEeno-
BaHVAMY NeXUT B 0cHoBe AamnarHocTuku cAPTA npn CM. inarHo3 CM ycTaHaBnmnBaeTcAa Ha OCHOBa-
HuUn NeHTcKux KpnTtepues 2010 roga (Tabn. 6).

Ta6bnuuya 6
Kputepun guarHoctuku cuigpoma Mapgana (Ghent, 2010)
OTCyTCTBUE CEMEeIHOro aHaMHe3a cuHgpoma MapdaHa
PacwmpeHvie aopTbl (Z=2) 1 NoABbIBUX XpPyCTanuKka
PacwmpeHve aopTbl (Z=2) n noaTBepxaeHHaA myTauma FBN1
PacwupeHwne aoptbl (Z>2) n CBCT (=7 6annos)
MoaBbIBMX XpycTanvKka n noaTBepAeHHan myTtauma FBNT c yBenuueHnem pasmepa aopTbl
MonoxunTenbHbIli cemeliHbIli aHaMHe3 cuHapoma MapgaHa
MoaBbIBYX XpyCTanvKa 1 Hannune ceMernHoOro aHamHesa cHagpoma Mapdana
CBCT (=7 6annoB) 1 Hannune ceMelrHOro aHaMHesa cnHapoma MapdaHa

PacwmpeHne aopTbl (Z=2 npu Bo3pacTe cTaplue 20 net, Z=3 npu Bo3pacTte maagLue 20 fieT) 1 Hanuune
cemMenHOro aHamHe3sa crHapoma MapdaHa

Mpumeyanue: anarHos cruapom MapdaHa BbicTaBnAeTca B 1 13 7 cyyaes, NPeACTaBAEHHbIX B Tabnuue.

Mpy AnarHoOCTMKe SKTONUW XPyCTannKka B HE3aBUCUMOCTMN OT CCTEMHO BOBJIEYEHHOCTM Coe-
AvHuTenbHon Tkaum (CBCT) n myTauum FBNT, He accoumMmMpoBaHHON € paclUpeHneM KOPHA aopThl,
W HepoKasaHHoM MyTauum FBNT BbiCTaBNAETCA CUHAPOM SKTOMWMN XpyCTanuka.

Mpw anarHocTnKe pacwmpeHmna KopHa aopTbl (Z<2) n CBCT (=5 1 ¢ ogHMM KOCTHbIM NMPY3HAKOM)
6e3 3KTOMMU XpycTanuka BbictaBnsetca MASS-peHoTmn.

Mpwn gnarHocTnke nponanca MAUTPaNbHOMO KNamnaHa 1 paclumpeHnsa KopHaA aopTbl (Z<2) n CBCT
(<5) 6e3 aKkTONUM XPYCTanmKa BbICTaBAAETCA CUHAPOM NpoJanca MUTPaNIbHOMO KanaHa.

O603HaueHuA: Z — KpuTepuin pacwmpenna aoptbl. CBCT — cucteMHoe BOBeUYEHUE COefVHM-
TeNbHOWN TKaHMW.

MNpun HepOCTaTOUYHON ANArHOCTUYECKOW BblPaXXeHHOCTW YKa3aHHbIX npu3Hakos CBCT ana ana-
rHocTMkn CM ux Hanuume MOXeT CBUAETeNbCTBOBaTb O Hanuuum «Overlap»-cuHgpomos (deHo-
Tmnax) wim «Marfan-like»-coctoaHnin (MapdaHomgHasa BHEWHOCTb, MapdaHONOfOOHbIN, Hepud-
depeHumpoBaHHbIN peHoTunbl 1 MASS-deHoTUN), a Takke Apyrux moHoreHHbix HHCT (IAC, 94C
1 np.). Mpu yKkasaHHbIX COCTOAHUAX TPEOYeTCA TakKe NPULIENbHbIA CKPUHUHT Ha NpeaMeT Hannuns
ATA v nposegeHue auddepeHuymnanbHomn guarHoctukim cAPIA n HCAPTA. Hanbonee 3Hauumble cep-
OeYHO-COCyANCTble U KNMHNYeCKme NpoaBfeHna (aHomanum pa3suTna / npmsHaku CBCT) OCHOBHbIX
BapMaHTOB HacNeACTBEHHbIX aOPTONaTUI NpefcTaBneHbl B pasgene 4.8.

7 Nop aHHYNo-aopTaNbHOWM dKTa3neln NOHMMAIOT paclupeHne BocxoasLiel aopTbl 1 ¢pnbposHoro Konbua Aok.
B otnnumne oT aopTanbHOM HEJOCTAaTOYHOCTM PEBMATUYECKOrO reHe3a, HefoCTaToYHOCTb AoK npu gaHHOM co-
CTOAIHWMM He CBfi3aHa C aHaTOMUYECKMW N3MEHEHMAMM CTBOPOK KianaHa. B Hopme nioTHoe apoyHoe KonbLo
KeCTKO yaepxunBaeT pasmep 1 popmy KA Ha npoTaxKeHUn Bcero cepaeyHoro uukna. lMporpeccupyiolyee pacium-
peHvie KA nprBoamnT K TOMY, 4TO HeCPOPMMPOBaAHHOE apOYHOE KONbLO YTPpaumnBaeT GpyHKLMIO «aHaTOMUYECKOTO
Kntovar. Bcnepgctaue aToro KoMUCCypbl (KOMUCCYpanbHble CTEPXKHM) PACcXOAATCA M 3amblkaTenbHaa dyHKUMA
CTBOPOK HapyLwaeTtcs. Hanbonee vactaa npuumna - HHCT (CM un np.).
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B uenom cuHgpomHble APTA xapaktepHbl ana CM, NNAC, cnHgpoma apTepranbHON U3BUANCTO-
ctn (CUA), peueccrsHoin dopmbl gepmatonusa Anmbepa (cutis laxa) | Tvna n SMAD3 —accouunpo-
BaHHoro AOC (cm. pasgen 4.3).

4.7.1.2. Cneunduryeckana KNMHMUKO-UHCTPYMEHTasIbHAA XapaKTepuUCTMKa HECMHOPOMHbIX (ce-

melHbIx) APTA

KnuHnueckas guarHoctvka B omimume ot cAPTA umeet 6onee orpaHUYeHHble BO3MOMXHOCTU.
CemeliHble APTA He nmetoT npusHakos CBCT, xapakTepHbix ana cAPTA. HabniopgaeTtca 6onbliaa Knu-
HyYecKkas BapuabenbHOCTb B peAesniax Kak OfHOM CeMbW, HECYLUEl NOEHTUYHYIO FEHHYIO MyTaLuIo,
TaK 1 B CJyYasAx HEMoOJTHOWM NEHETPAHTHOCTM («NponyLLeHHOe NoKoneHne). CnefyeT BbIABNATL Cle-
ayowme cneynduryeckne npossneHns HCAPTA:

1. AHeBpM3Mbl C BOBJIEYEHNEM APYrUX apTepuini. AHeBPM3Mbl GPIOLLIHON aopTbl BCTpeYatoTcA

~ B 12%, ronoBHoro mosra — ~ B 9-14% un nepnpepnyeckmx aptepuin (NoaB3AOLWHbIX N
NOAKONEHHbIX) — ~ B 5% cnyyaes [65].

2. OTKpbITbIi apTepuanbHbIili NpoToK. Kak npasBuno, ceAsaH ¢ myTauuammn B reHax MYHTT,
ACTA2 [47].

3. [lBycTBOpYaTHIN aopTaNbHbIN KnanaH. CoobLyaeTcs o BHyTpucemeHbix B3ammocBassax JAK
c APTA [92].

4. Cetyvatoe nueepo. Habniopaetca y HekoTopblX, HO He y Bcex nuL, ¢ ACTA2-myTaumamun. B ce-
Mbsx € HCAPTA c goka3zaHHon ACTA2-myTaumen Hanmuumne CTOMKOro CeTyaToro NMBedo MoxKeT
6bITb MCNONb30BaHO B KauecTBE MPOrHOCTUYECKOrO KIMHUYECKOTO MapKkepa MMetoLeinca
MyTauun y uneHoB cembu [89].

5. Onokkynbl papyKu. [MasHaa natonorus, cBAsb KOTOpon ¢ HCAPIA yKa3biBaeT Ha BepOAT-
HOCTb Hanuuna ACTA2-myTaumm.

6. PaHHee Hauyano OKKMO3MBHbIX COCYAMCTbIX 3aboneBaHuin. ACTA2-myTaLummn MOryT Bbi3BaTb
paHHee Hayano obnuTeprpyoLLero SHAAPTEPMUT], B TOM ynciie MBC 1 MHCynbTa, a Takxe
«MOSIMOSI»-CBA3AHHbIX LiepebpoBacKynsipHbIX 3aboneBaHUn C [BYCTOPOHHEN OKKIO3MeN
BHYTPEeHHel COHHOW apTepun (cm. rnasy 4.8) [47].

4.7.1.3. OcTpble CMHAPOMbI rPyAHON aopTbl (OCTPbIN a0PTaNbHbIA CUHAPOM)

OcTpble aopTanbHble cuHApombl (OAC) onpeaensaTca Kak BHE3arnHO BO3HMKLIME CUTyauuun
C NMOXOXMMU KIIMHNYECKMMU XapaKTepUCTUKaMM Npu nopaxkeHun aopTbl. CyLiecTByeT o6Wwmin nyTo
AnA pasnuyHbix npoasneHnin OAC, NpUBOAALLMIA K pa3pyLUEHUIO UHTUMbI U MeAUN.

MNossneHne cumntomaTrikn OAC 06yCnoBIEHO Pa3BUTIEM COCYAMCTbIX KaTacTpod: OCTPOro pac-
cnoeHusa aopTbl (PA), pa3pbiBa aHeBpM3Mbl (Q0PTbI), MHTPamypasnbHol rematombl (MMT), neHeTpupy-
owen aoptanbHom A3Bbl (MAfA) 1, Kak BapuaHT, «OTrpaHMYeHHOro» pa3pbiBa aHEBPU3Mbl a0PTbl.

4.7.1.3.1. KnuHnyeckne NpoaBneHnsa OCTPOro pacciioeHnsa aopThbl

B 60nblIMHCTBE CllyyaeB MHULMMPYIOLWMM cocToAHMeM PA ABnAeTcA paspbiB MHTVMbI, BCeA-
CTBME YEero KpoBb MOMafaeT B MIOCKOCTb PacC/IOEHUA — B CPEAHIO 00004KY aopThl. [inccekuym-
OHHbIN KaHan MOXeT pacnpoCTPaHATbCA NPOKCUMANIbHO MW AWCTaNbHO, MOTEHLMANbHO NpUBOaA
K TamnoHage cepgua (BcneacTame remonepukapaa), aopTanbHOM peryprutaumm, paspbiBy aopTbl (B
cylyyae paspyLieHns aaBeHTULUN) UK YrpoxaTb 60KOBbIM BeTBAM aopTbl [93, 94, 95].

B otnnume ot xpoHunuecknx popm AlA, KoTopble B KnaccMyeckmx ciiyyanax Nnporpeccupyot Mea-
JIEHHO M YacTo aCMMMTOMAaTUYHbI, PA 06bIYHO MMeeT BHE3aMHOE Hayaso, CONMPOBOXAAETCA OCTPbIM
60neBbIM CUHAPOMOM U MPY OTCYTCTBUN NTEUYEHNA MOXKET ObICTPO NPUBECTM K CMEPTMU.

Hanbonee yacto npu octpom PA BcTpeuatoTca criefyiolme KapavanbHble OCTOXHEHNA: aop-
TaNbHaA HeAOCTaTOYHOCTb, TaMMOHaja cepaua W, Kak CneAcTBue, cepaevyHas HefoCTaTOYHOCTb
N KapAWOreHHbIN LOK.

MaureHTbl TakXKe MOTyT UMeTb KIIMHUYeCKne Npru3Haky, CBA3aHHble C HapyLleHnem nepdysmm
MO3ra, KOHEUHOCTEN WU BHYTPEHHUX OPraHoOB, KOTOPble MOryT AOMUHMPOBATb Haf NMePBUYHbIM
60neBbIM CUHAPOMOM.
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Mpunexalyme CTPYKTYPbl U OpraHbl MOryT MILEMW3NPOBATbCA BCIeACTBME CAABNEHNS BETBEN
A0pThbl MM MOTYT MOABEPraTbCs MEXaHNYECKOW KOMMpeccum 1n3-3a PA unm aopTtanbHOro KpoBoTe-
YeHUs, YTO 1 NPUBOAMT K KapAuasnbHbIM, HEBPOJIOTMUYECKM, NErOYHbBIM, BUCLIEpanbHbIM 1 neprde-
pUYeCcKnM apTepranbHbIM OCIOXHEHUAM (Tabn. 7).

Nwemnsa opraHoB-muLLeHel MOXeT ObiTb C/ieICTBMEM BOBNIEUEHNA YCTbsi KPYMHON apTepum
B MpoLecc paccnoeHuns. HapyweHre nepdy3um MoxeT ObiTb NPepbIBUCTBIM, eCNI MPUYMHON ABAS-
eTcA NPonabrpoBaHre OTCIIOEHHOTO SIOCKYTa aoPTbl, UK NOCTOSIHHBIM B CJTyYasX OKK/03UMW KpO-
BOCHab>KaloLLX OpraHbl COCYA0B PACLUVPEHHBIM JIOXKHbIM MPOCBETOM.

Ta6bnuuya 7

OCHOBHbI€ KIMHNYecKe NPOoAB/IEHNA N OC/IOXKHEHMA Y NaLNEHTOB C OCTPbIM Pacc/ioeHNEeM aopTbl
KnuHnyeckune npoasnexunsa Tun A Tvun B
Bonb B rpyan 80% 70%
Bonb B cnnHe 40% 70%
Pe3koe Hauano 6onu 85% 85%
Mwurpaums 6onm <15% 20%
AopTanbHaa HefoCTaTOYHOCTb 40-75% HN
TamnoHaga ceppua <20% HI
Mwemunsa nnu nipapKT Mrokapaa 10-15% 10%
CeppaeyHan HelOCTaTOUYHOCTb <10% <5%
MneBpanbHbIN BbINOT 15% 20%
O6mopOoK 15% <5%
CepbesHblli HeBponornyeckuin feduumnt (Koma / UHCynbT) <10% <5%
MoBpexaeHue CNMHHOTO Mo3ra <1% HC
Me3seHTepuranbHas nwemmnsa <5% HC
OcTpas noyeyHasa HeJOCTaTOYHOCTb <20% 10%
Mwemna HUXKHMX KOHeYHOCTen <10% <10%

Mpumeyanua: HC — He coobLaeTca (HeT AaHHbIX); HIM — He nprMmeHseTcA. MpoLeHTbl OKPYreHbl.

JleTanbHOCTb Y NaLmeHTOB C ocTpbiM PA Tna A B ABa pa3a NpeBbIWaeT TakoBYIO Y UL, C OCTPbIM
PA Tvna B (25% 1 12% cooTBeTCTBEHHO) [96].

Bonb B rpyau. Hanbonee pacnpoctpaHeHHbI cuMATOM PA — XxapaKkTepHblil 601eBOi CUHAPOM.
Hanbonee TMNnYHON ABNAETCA pe3Ko HauyaBLIAACA CUibHasA 6onb B rpyam u/unu B cnuHe. bonb mo-
XeT 6bITb OCTPON, pa3pblBaloLLel], MOXOXel Ha yaap HOXKOM 1, Kak MPaBuIio, OTINYAEeTCA OT APYrmX
npuuyuH 601K B rpyan; Pe3KoCTb ee Hayarna ABNAETCA Hanboree cneundUyeckon XapaKTepUCTUKON
(tabn. 8) [96, 99]. Hanbonee yacToii nokanvsauyuen 6onu aBnaeTca rpygHas knetka — 80% (vae
accoummpyetca ¢ PA Trna A), B TO BpeMsi Kak 605b B CNIYHE WK B XMBOTe (Yalle accounmpyeTcs ¢ PA
Tuna B) BcTpeuaetca B 40% n 25% cnyyaeB cootBeTcTBeHHO [10, 97]. KnuHnyeckmne nposasneHma
AByx TMnos PA yacTto moryT nepecekatbcA. bofib MOXeT MUrpMpoBaTb U3 TOUYKN BO3HUKHOBEHMA
B Apyrue obnactu, cnefys 3a pacnpocTpaHeHNEM 30Hbl PacC/ioeHrs No xofy aopThl. 1o faHHbIM
peectpa IRAD, murpupyiowas 6onb Habnoganacb B <15% cnyuyaeB npu octpom PA Tuna A u npu-
6nm3nTenbHo B 20% - npu octpom PA Tvna B [17, 10].

AopTanbHaa HefOCTaTOYHOCTb MOXeT conpoBoxaaTtb 40-75% cnyyaes PA tina A [100]. Mocne
ocTporo PA Tsxkenaa HefocTaTouHoCTb AoK ABAETCA BTOPOI Hanbosee pacnpocTpaHeHHOW Npu-
UYnHOW cMepTy (B CBA3M C OCTPON CepAeYHO HEAOCTAaTOYHOCTbIO U KAPANOTEHHbIM LLIOKOM).

Nwemna n nHdapKT mmnokapaa. lMprurHa — OKK031A KOPOHapHbIX apTepuin, NpruBoAasLLan
K pa3sutuio HdapKTa Mmrokapaa y 10-15% naumeHtoB ¢ PA. flBnsetcs cnefcTBreM paclumpeHuns
JIOXXHOMO MPOCBETa aopTbl C NOC/IeAYyOWMM CAABIIEHNEM UM 3aKPbITUEM YCTbEB KOPOHAPHbIX ap-
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TepUIN NN pacnpoCcTpaHeHUA NpoLecca paccyioeHNA Ha KOpoHapHble apTepun [98]. B 25% cnyuyaes
OTMeyaeTcA NOBbILEHHbIN YpOBeHb TpornoHuHa (mpu PA Tvna A) [99], uTo, HapAay ¢ conyTCTBYOWN-
MU N3MEHEHMAMU Ha 3neKTpokapanorpamme (3Kl — TpaHCMypanbHON MLEMUEN U NOABEMOM
cermeHTa ST, MOXeT NocnocobcTBOBaTb NOCTAHOBKE OLMGOUYHOIO AMarHo3a 0CTPOro KOPOHAPHOTro
CMHApOMa.

XpoHunueckas ceppieyHaA HeAOCTAaTOMHOCTb. [10 JaHHbIM peectpa |IRAD, Habniogaetcs
B <10% cnyyaes PA [100, 101]. Y Takux naumMeHTOB Npu pa3BUTAM OCTPON CEpAEYHON HefoCcTaTou-
HOCTU 1 KapAMOreHHOTO LIOKa XapaKTepHas pe3Kkas cuiibHas 6071b B rpyfM BCTPEUAETCA PEXE, UTO
MOXET OTCPOUNTb AMArHOCTUKY U neyeHne PA. [MNOTOHMA 1 WOK 6bicTpee pa3BuUBaloTCA Ha GoHe
paHee cyllecTBOBaBLIe AMCHYHKLMM NEBOrO XeNyaouKa.

MneBpanbHble BbINOTbl. Heb6onbluve nneBpanbHble BbINOTbl MOTYT 06HapymBaTbca y 15—
20% naumneHToB C PA, Mpn 3TOM MMeeTCA NOYTU paBHOe pacrnpefeneHne Mexay natTepHamu Tu-
noB A 1 B n cuntaeTca, 4To OHU ABNAIOTCA NPEMMYLLEeCTBEHHO CeACTBEM BOCMANNTENIbHOTO NPo-
uecca [103, 104]. O6wMpHbIE KPOBOTEUYEHNA U3 aOPTbl B CPEAOCTEHME 1 NNIEBPANbHYIO MOMOCTb
perncTpupyoTCsa pefiko B CUy TOrO, YTO 3TV NALMEHTbI, KaK MPaBUIIO, HE [OXKUBAIOT A0 NPUOLITYA
B 60sbHMLLY.

TamnoHaga cepaua Habnogaetca y 20% naumeHToB ¢ ocTpbiM PA Tina A. 3TO 0CNOXKHEHMe acco-
LMMPOBAHO C yABOEHMEeM neTanbHocTn [104].

JlerouHble ocnoXHeHUA. BcTpeyaloTca peako 1 BKoUaloT B ceba caBneHne neroyHon ap-
Tepun U GOPMMPOBaHNE A0PTOMYIbMOHAIBHOTO CBULLA, YTO NPUBOAMUT K OAbILIKE UM OQHOCTO-
POHHeMy OTeKy Nlerkux, Kak BapuaHT, OCTPOMY NPOPbIBY KPOBU M3 aOPTbl B Ierkoe C MaCCBHbIM
KpOBOXapKaHbeM.

O6MOPpOK. ABNAETCA BaXKHbIM HayanbHbIM cMNTOMOM PA, Bo3HMKatowmm npumepHo y 15% na-
unenToB ¢ PA Tuna A ny 5% - tuna B. CumnTom yKa3biBaeT Ha NOBbILIEHHbIA PUCK BHYTPUOOMb-
HWUYHOW CMEPTHOCTW, MOTOMY OH Y4acTO CBA3aH C TaKMMM ONaCHbIMU AN1A >KU3HWN OCJIOXKHEHWAMM,
Kak TaMnoHaja cepiua uny paccsioeHune BeTsel gyru aoptbl. CiegoBatenbHO, NPy NOZ03PEHNUN
Ha paccnoeHve aopTbl AOMIKEH NPOBOANTLCA aKTUBHBIN U LiefieHanpaBfieHHbIA NOUCK JaHHOTO
OCNOXKHEHNA.

HeBponornyeckasa cmmnromaTtmka. Yacto AOMUHMPYET B KNMHUYECKOW KapTuHE, Macknpys
OCHOBHOe 3aboneBaHue. MNpuBoauT K UepebpanbHoi Manbnepdysnu, rMNOTOHWUM, AMNCTaNbHON
Tpomb6o3ambonum unu chasneHunio nepudeprueckrx HepBoB. YacToTa pa3BUTVA HEBPOSTOTMYECKON
cumnTomaTrky npu PA Haxogutca B AranasoHe 15-40%, n B NnonoBMHe CilyyaeB OHa HOCUT TpaH-
3UTOPHbIN XapakTep. OcTpaa napannerus, o6yc/oBNeHHas MLWeMueid CMUHHOIO MO3ra, Bbl3BaH-
HOII OKKJII03MelN CMMHHOMO3rOBbIX apTepuii, HabnogaeTcA HeYacTo, MoXeT 6blTb 6e36onesHeHHOM
1 NPUBOAMUTb K OLIMOOYHON NOCTaHOBKe AMarHosa cuHapoma Jlepuwa [102]. B Hanbonee akTyanb-
Hom oTyeTe IRAD o PA Tuna A onucbiBaeTcA NopakeHne rofoBHOro Mo3ra (Koma v UHcynbT) B <10%
CJlyyaeB 1 MemmnyecKoe noBpexaeHne cnnHHoro mosra B 1,0% cnyyvaes [104]. Viwemunueckan Heir-
ponaTna BEPXHUX UM HYXHUX KOHEUHOCTE, Bbi3BaHHAA Manbnepdysmein NogKnounyHon unm be-
OpeHHo obnacTei, HabnogaeTca npubnmnsutenbHo B 10% cnyyaes. OXpUnaocTb 13-3a cAaBNeHUsA
NIeBOro BO3BPaTHOrO ropTaHHOro HepBa HabnloaaeTca pefkKo.

MeseHTepnanbHana nwemma. BosHukaet y <5% naumentos ¢ PA tuna A [104]. KpaiiHe Bax-
HO MOAAEepPKMBaTb BbICOKYIO CTerNeHb HaCTOPOXKEHHOCTW B OTHOLLEHUN Me3eHTepranbHON NeMun
y MALMEHTOB C aCCOLMMPOBAHHON GOMbIO B >KMBOTE WM MOBbLILLEHHBIM YPOBHEM JlakTaTa. KnuHu-
yeckme nposBneHNa 3aboneBaHnsa ObIBAalOT KOBapHbIMK: 60K B KUBOTE YacTo HecneuuduryHbl,
a oTcyTcTBMe 6oneBoro cMHApPoMa BcTpeyaetca B 40% ciyyaes, UTO NPUBOAUT K 3arno3ganoi gna-
rHocTuKe. Hanuune me3seHTepuanbHon manbnepdysum cywecTBEHHO BAVAET Ha BEAEHNE U UCXO-
Abl nayuneHTos ¢ PA Tuna A (ypoBeHb rocnmTasibHON NeTalbHOCTU NMOYTY B TpW pasa Bbiwwe) [104].
*KenynouHo-KuLweyHble KPOBOTEUEHUA BCIeACTBME NHPAPKTA OPbIXKENKN UM a0PTO-MULLEBOAHOIO
CBULA KpalnHe peaKku.
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MoueyHana HepOCTAaTOUHOCTb. BcTpevaeTcs B gebiote 3aboneBaHna Nnbo maHMpecTupyeT BO
BpeMsA nieyeHns ¢ yactotom go 20% npu octpom PA Tvna A n <10% - npu PA tTuna B [104]. Cneacteue
noyeyHow runonepdysun, MHGapKTa NOYKU (BTOPUYHOW MO OTHOLLEHMIO K BOBJIEYUEHUIO MOYEYHbIX
apTepwiA) UNn ANAUTENbHOWN TMMOTOHWN.

4.7.1.3.2. Tlpoumre npoABneHna OCTPOro aopTasibHOro CUHAPOMA

NHTpamypanbHaa remaTtoma — oguH u3 BapuaHtos OAC (10-25% OT Bcex cnyyaes), Korga npo-
ncxoamT GopmMrMpoBaHMe reMaToMbl B MEAMU aOPTbl NMPY OTCYTCTBMM JIOXHOIO MPOCBETa U paspbl-
Ba VHTUMbI (PpeHecTpauun). lnarHocTpyeTca Ha OCHOBaHWUM HaNMUmUA YTONLWEHWA CTEHKN aopTbl
>5 MM okpyrnoi dopmbl UnK B BUAE NosiymecsLa v Npu oTCyTCTBMM KPOBOTOKA. BoBneueHwne Boc-
xofaAulen aopTbl 1 fyrn aopTbl (Npy PA Tuna A) nponcxogut B 30% n 10% cnyyaeB COOTBETCTBEHHO,
HuUcxoaALel rpyaHon aopTbl (npu PA Tuna B) — B 60-70% cnyyasx [103].

MeHeTpupylowas aopTanbHas A3Ba ONpefenseTcs Kak A3Ba aTepPOCKIEPOTMUECKON ONALLKM
A0pPTbl, MPOHMKalLWaa Yepe3 BHYTPEHHIO 3/1acTUYeCKyo NNacTUHKY B Meanto. Kak ocnoxKHeHue
npv HacnefCTBEHHbIX aOPTONaTMAX He BCTpeyaeTcs B cuiy ee GOPMUPOBaHUA B YCIOBUAX Bblpa-
MEeHHOro atepocKnepo3a rpyaHoOM aopTbl.

«OTrpaHNYeHHbI» pa3pbiB aHEBPW3Mbl aOPTbl JOSIKeH ObiTb 3aMof03peH Y BCeX NauneHToB
C oCTpoVi 6011bi0, KOrfa NPy BU3yanun3npyowem NcciiefoBaHn o6Hapy»KMBaeTCsA aHEBPM3Ma aopThl
C COXPaHHOW CTEHKOW. B 3TVX yCnoBurax peuuansupyowmii nnv CTonKmin 6onesoin CMHAPOM, a Tak-
e nneBpasbHble BbIMOT WM acLMT, 0CO6eHHO NporpeccupyoLmne, CBUAETENbCTBYIOT O BbICOKOM
pucke paspbiBa aopTbl. DopmuUpoBaHMe NeprBacKyIAPHO reMaToMbl MacKnpyeTca nepraopTanb-
HbIMW CTPYKTYpamu: MaeBPOii, NeprKapAaoM 1 3abpIOLWMHHBIM MPOCTPAHCTBOM, @ TaKXKe OKpY»Kato-
WMYMK opraHamu. Takum o6pa3om, NaLMeHTbl C OTrPaHNYEeHHbIM Pa3pPbIBOM aOPTbl FeMoAvHaMUYe-
CKM CTabUNbHBI.

KJTIOYEBDIE MOJIOXKEHUA
= YTOYHEHME 1 BblsiBNIEHME HacNleACTBEHHOIO GpakTopa npu ATA NeXXNT B OCHOBE CBOEBPEMEHHOM

OVArHOCTUKN 1 leYeHnA NauMeHToB C BbICOKUM prckom guccekumm (I, A). PekomeHpgyetca knu-

HUYeCKoe nccnefoBaHme POACTBEHHMKOB | cTeneHn poacTta nauneHTa ¢ APTA (geTein, 6patbeB

1 cecTep, poauTeneii) C Lenblo onpeneneHus ee cemeinHon opmsi (I, A). HabnogaeTcs 6onbLuas

KNMHUYecKasa BapuabenbHOCTb B Npefenax Kak OfHON CeMbU, HECYLLEN NAEHTUYHYIO TeHHYI0

MyTaUuIo, TaK 1 B CllyYasax HEMONIHON NEHETPAaHTHOCTY («<NPONyLWEeHHOEe MOKONEeHNEey).
= CnepyeT pa3nuyaTb ABa NaTTepHa KNUHUYECKON KapTWHbI: C MCXOAHO ocTpbiM PA (gebrotom

OCTPOro aopTaNibHOrO CMHAPOMA, NepeLleaLWw M B XpoHuYeckyto dasy 3abonesaHua) 1 c Bnep-

Bble YCTaHOBJIEHHbIM AUArHO30M XPOHWNYECKOW aHEBPU3MbI CO CTabWIIbHBIM TeYeHUeM 3abone-

BaHUA.
= TunuyHble KNUHNYeCcKMe npusHaky ATA NoABNAIOTCA TONbKO NPU Pa3BUTUM COCYANUCTbIX (aop-

TaNbHbIX) KaTacTpod — pacciioeHMeM WY pa3pbiBOM aopTbl. BHe yKa3aHHbIX NPOABAEHUN CUM-

nTomatnka ATA HecneunduyHa.
= Hambonee pacnpocTpaHeHHbIM CMMITOMOM ocTporo PA ABnseTcA xapakTepHblii 601eBOI CUH-

apom. CnepyeT yunTbiBaTb BO3MOXHOE Pa3BUTME KNMHNYECKMX MPU3HAKOB, CBA3AHHbIX C Hapy-
weHnem nepdy3nm mMo3ra, KOHEYHOCTEN UM BHYTPEHHNX OPraHOB (HEBPOIOrMYECKMX, eroy-

HbIX, BUCLiepasibHbIX 1 nepudepryeckrx apTepuasbHbIX OCIIOKHEHUI), Npeobnagaowmx Hag

NepBUYHbIM GONEBBIM CUMHAPOMOM, B CBA3N C YemM Ao 30% naLMeHTOB C PacC/IOeHNEM aopThl

NoCTynatoT NoJ MacKow Apyroro AnarHosa.
= Haumbonee yacTble KapamanbHble ocnoxHeHua OAC BktovaloT ocTpoe PA, ocnoXHeHHoe aop-

TaNlbHOW HEAOCTAaTOUYHOCTbIO, TAMMOHAAOW CepaLa W, Kak CneacTBre, OCTPON cepheyYHon Hepo-

CTAaTOYHOCTbIO U KapAMOreHHbIM LLIOKOM — Harnbonee pacnpoCcTpaHeHHbIMU NPUYMHaMU CMePTH

y 605bHbIX C paccnoeHriem aopTbl. [1o 40% MauueHTOB, NepeHoCAMUX ocTpoe PA, ymnpaloT He-

MefJ1IeHHO.
= B gnarHoctuke cAPTA cnegyeT ncnonb3oBaTb MeXAyHapoaHble COrnacoBaHHble KpUTepumn gua-

rHocTkn HHCT v onnpaTtbca Ha GeHOTUNMYECKUIA CUMITOMOKOMMAEKC NaureHTa.
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= B guarHocTtrke HCAPTA cneflyeT 06s3aTenbHO NPOBOAUTL CKPUHMHE Ha MafloU3BECTHble crnell-
nduyeckre NPoABNEHNA NP OCMOTPE 1 MO pe3yfbTaTaM NHCTPYMEHTaNIbHbIX MCCefOBaHNN.

4.7.2. Busyanusupyiouime mMeToabl ucciepoBaHna

AopTa ABNAETCA CIOKHOW reoMeTpUYeckon CTPYKTYpOK, B CBA3M C Yem ee dopmMy 1 pasmep
cnefyeT oueHMBaTb pAAoM M3mepeHuid. CnegyeT yunTbiBaTb PAA OrPaHUYEHU, NPUCYLIMX BCEM
MeToAaM BM3yanu3aLumu, Tak Kak HU OAMH U3 HUX He UMeeT npeasibHoro paspelleHus. MonyyeHne
YeTKOro U306paxkeHWs CTEHKN aopTbl 3aBUCUT OT 3PPEKTUBHOIO UCMOJIb30BaHNA MeToAa CUHXPO-
Hu3aumm c IKT.

Wcnonb3yioT cneaytowme metoabl UCCNefoBaHUA:

1. PeHTreHorpadusa rpygHou KneTku.

2. Y3W-ponnneporpadua (Hegoporo n fOBOSIbHO NHGOPMATUBHBIN METOR).

3. KT-aHrnorpadus (meTtof meHee MHBa3UBEH, HO He BCeraa Takke MHGOPMATUBEH, Kak aHru-

orpadwus).

4. MPT-aHrnorpadus (He OKa3bIBaEeT Jly4eBON HArpy3Ku, HO MOXeT OblTb MeHee NHPOPMaTVB-

Ha, uem KT-aHrnorpadus).

5. AHrunorpadus («<3010ToW CTaHAAPT» ANUArHOCTUKMN).

4.7.2.1. PeHTreHorpadua rpygHou KneTkn

PyTuHHaA peHTreHorpadua opraHoB rpyaHON KNeTKN NrpaeT BeCbMa OrpaHWUYeHHYIo Posib B Au-
arHocTtuke AlA, faxe ecnu Bo3HuKaeT OAC, 0CO6eHHO eCnn OrpaHNUYUBaTLCA TOJIbKO BOCXOAALLEN
aoprtoii [104]. Noao3peHne BO3HMKAET B Cllydae OOHapyeHuA NoguepKHyToCTK 1 oyru megmnactu-
HaNlbHOTO KOHTYpa CepAeyYHO TEHM CNeBa, aHOMaNUM KOHTypa 1 pa3MepoB aopTbl. Hanuume Hop-
ManbHOroO Cuy3Ta aopTbl He ABNAETCA JOCTAaTOUHbIM AnA UcknoveHna AlA.

4.7.2.2. AHrnorpadua rpyaHomn KneTkm

AHrnorpadua ABNAETCA MHBA3VMBHOW NpoLefypoii, TpebyoLei NCNONb30BaHNA KOHTPACTHbIX
npenapaTtoB. MOXHO BM3yann3npoBaTb TONbKO NPOCBET aopTbl, W, C/iefOBaTeNbHO, ANCKPETHbIE
aHeBpM3Mbl a0PTbI MOTYT 6bITb NponyLieHbl. MeTog MeHee focTtyneH, yem TTIxoKI nnwm KT. Mo 31oi
npuvyrHe cpean MeTofOB AMArHOCTVKM NepBOW NIMHUM HEVHBA3MBHbIE BM3yanu3upyoLwme MeTo-
Ibl B 3HaUMTE/IbHOW CTeneHn 3aMeHUnn aopTorpaduio Kak y 60nbHbix ¢ nogospeHriem Ha OAC, Tak
1 Npy BEPOATHOM NNMBO NOATBEPXKAEHHOM XpOHUYeckom PA.

4.7.2.3. YnbTpa3ByKOBble NCCeOBaHNA

IxoKI MeToa ANarHOCTUKN ABNAETCA JOCTYMHbIM, MPOCTbIM, OCTaTOYHO TOUYHbIM 11 BOCMPOU3BO-
OVIMbIM MCCefoBaHUEM L5l OLIeHKM pa3mMepoB aopTbl NpU cobnoaeHUn TpeboBaHMi NPOTOKONA.

TT3xoKrI - Hanbornee YacTo MCNOMb3yeMbll B KIMHUYECKON NPAKTUKe MeTog AN N3MepeHns
NPOKCUManbHbIX CErMEHTOB aoOpTbl; JOCTAaTOUEH ANA CKpMHUHra AlA, nocnefoBaTeNbHbIX M3Mepe-
HUI MaKCUManbHbIX guameTpoB KA 1 oueHKn aopTanbHoOM HegocTtatouyHocTu [105].

B cTaHAapTHLIN NPOTOKON OLIEHKN Pa3MepoB KOPHA aopTbl BXOAUT U3MEPEHME ee AnaMeTPoB
Ha YpOBHe:

1) ¢unbposHoro KonbLa aopTanbHoro knanaHa (OK AoK),

2) cuHycoB Banbcanbsbl,

3) cuHoTybynAapHoro coefnHeHus / rpebHa (CTT),

4) TY6ynApHO YacTh (NPOKCMMaNbHOTO OTAENa) BOCXOAALLE aopThl.

MpumeHaeTcA napacTepHanbHaa No3MumaA No AANHHON ocn (puc. 5, 6). laHHaa npoekuna ume-
€T NepBOCTENEeHHOE 3HaUeHVe, NO3BOJIAA JOMOJIHUTENBHO MOJTYYUTb N300PaKEHUS AyTM aOPThl
N TPeX OCHOBHbIX CyMNpaaopTasibHbIX COCYAOB C NePeMeHHbIMU AfMHAMY BOCXOAALEN Y HUCXO-
nAwen aopTbl.

[na n3mepeHna anameTpa KOPHA aopTbl PEKOMeHAYeTCA UCMNOJIb30BaHKe NOAXOAa «OT nepes-
Hero Kpasa fo nepegHero kpasa» (leading edge-to-leading edge)® (puc. 5A). iamepeHne gnamertpa
®K AoK npoBoaunTca Bcerga no MeToAnKe «OT BHYTPEHHEro Kpas — [0 BHYTPeHHero Kpas» (inner
edge-to-inner edge) (puc. 5b) Bo BpemaA cmucTosnbl (Mony4aeTca MakcMmasbHbI AaMeTp BbIHOCA-
wero TpakTa JIXK).
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A

Puc. 5. TpaHcTopakanbHasa axokapavorpadusa. amepeHune KOpHA aopTbl N0 ANNHHON OCK U3

neBoll NapactepHanbHom No3nLMn; A - N0 MeToAnKe «OT NepeAHero Kpas Ao NnepefHero Kpaa»;

b - no meToanKe «OT BHyTpeHHero Kpas A0 BHyTpeHHero Kpasa» (A - anametp ¢pnbpo3Horo Konbua
aopTanbHOro KnanaHa; B - gnamerp aopTbl Ha ypoBHe cHycoB BanbcanbBbl; C - guiameTp aopTbl Ha
YpPOBHe CMHOTYGynsapHoro coeguHeHnsn; AAo - NpoKcumanbHasa YacTb Bocxogsueii aoptbl; LA - neBoe
npeacepauve; LV - neBbii xkenypouek; RV - npaBbliii xkenyaouek).

KopeHb aopTbl B HOpMe MMeeT MakCUMaslbHbIA naMeTp Ha ypoBHe CMHYCOB BanbcanbBbl, He-
CKOJIbKO MeHbLUWIA pa3mep — Ha yposHe CTI 1 MUHUManbHbIN — Ha ypoBHe OK AoK. HecootseTcTBUe
pacnpefeneHna pasmepoB AOMKHO ObITb OTPaXkeHo B 3aKoueHun. MNpu BbiABIEHUN paclunpeHns
KA pomkeH 6biTb 3adprKCUPOBaH MAaKCUMANbHBbI pa3mep.

B kauecTBe NoKasaTenei, xapakTepur3yoLWwmx AMaMeTp aopTbl, UCNONb3YIOTCA:

DakTnyeckuin n JomxHoin gnametp aoptol (OAA n AOA) (Mm).

OTHowweHne baKTnyeckoro AraMeTpa aopTbl K NNoLaam NoBepxXHOCTH Tena (cm / m?).

Z-KpUTepuin — BENNUYNHA, YKa3blBaloLWaa Ha CKONMbKO CTaHAAPTHBIX OTKOHeHW GakTuyeckuin

AvameTp oLeHVBaemMoro OTAeNa aopTbl OTIMYAETCA OT AOIMKHOIO, PaCCYMTAHHOrO MO COOTBET-

CTBYIOLLEMY anropuUTMmy.

Metogbl pacueTa AOMKHOro guamerpa aoprbl. [IpegckasaHne HopmanbHoOro pasmepa - 1A
ONA KOHKPETHOro naLyMeHTa CTPOUTCA Ha CTaTUCTUYECKNX PerpeccUoHHbIX mogensax. Hegoctatkom
3TanioHHon mogenn Roman M.J. (1989 r.) aBnAeTca pasgeneHve nauneHToB BCEro Ha TP rpynnbl
no Bo3pacTty (go 20 net, 20-40 net n cTapiue 40 neT), YTO He JAaeT BO3MOXHOCTM MMOKO yunTbIBaTb
MUHUMaSIbHblE BO3pacTHble n3meHeHuA [106]. Npu HacneaCcTBEHHbIX a0OPTONATUAX BEMINYMHA exe-
roflHOro yBeNnMyeHnsa auameTpa aopTbl MMEET HaMBaXKHelLee TaKTMYeCKoe 3HaueHre, 1 No3TOMy
pacyeT foNXKeH ObITb NPoK3BeAeH MaKCUMaNbHO TOUYHO.

& [laHHbI BapUaHT M3MepPEeHUNIA UCMONb3YeTCA Y B3POC/bIX NALMEHTOB B $asy ANaCcTObl, B TO BPEMA KaK B Neau-
aTpyyecKon NpakTKe NPUHATa METOAMKA N3MEPEHUA «OT BHYTPEHHEro Kpasa — O BHYTPeHHero Kpas» (inner
edge-to-inner edge) B pasy cucrtonsil.
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Puc. 6. TTaxoKI. UsmepeHmne Bocxoasuieli aopTbl U3 NapacTepHaIbHOro AOCTyNa Mo ANNHHON ocK.
AAo - Bocxopawmn otaen aoptbl, LA - neBoe npeacepaue, LV - nesbiii xxenypouek, RV — npasbiin
Kenypouek.

OntumanbHbIM AnA pacyeta 1A ana s3pocnbix ABnAeTcA ypaBHeHMe no metogy R.B. Devereux
(2012 r.) [55], KOTOpPOE yuMTbIBaET NEPEMEHHDIE, BNMAOLME Ha pa3mep aopTbl (Bo3pacT, MNIMT, non),
W JIEFKO MPUMEHVIMO Ha NPaKTUKe:

OOA (p) = 2,423 + (Bo3pacT x 0,009) + (MNMNT x 0,461) —

(Mon [M =1, X =2]x0,267), SEE 0,261 (M,

roe | — oxugaemoe cpefgHee;

MNT - nnowaab NOBePXHOCTU TeNa;

0,261 - SE - cTaHgapTHasA ownbKa cpefiHero Ana AaHHOro YpaBHEHUs (MCNONb3yeTcA Npu pac-
yeTe Z-Kputepus (CMm. H1Xe)).

MAT ana B3pocnbix B faHHOW dopmyne paccumTbiBaetca no metogy Du Bois D. and Du Bois E.F.
(1916r1.):

MNAT (kr / m?) = 0,007 184 x PocT%’%> x Bec®#* (2)

JaHHaa dopmyna npepcTaBneHa B anropmtmax aunarHocTmkm CM B FfeHTCKUX KpuTepurax (2010T.),
EBponencknx pekomeHgaumax no 3abonesaHunio aoptbl (2014 r.) n Ha cante PoHAa NoO M3yyeHuio
cuHgpoma MapdaHa (www.marfan.org).

AnbTepHaTuBoii Ana pacyeta AJ1A aBnAetca reHaep-cneynduyeckas MHOroMmepHas perpeccu-
OHHasA Mofesib 3TaNloHHbIX 3HaYeHWi AnameTpa aopTtbl Campens L. et al. (2014 r.), ypaBHeHue Ko-
TOPOW TakXe yuuTbiBaeT non, Bospact (o1 1 go 85 net), MNMNT 1 MOXeT LWMPOKO NPUMEHATbCA AnA
CKPVIHWHIa gunataunm rpyaHomn aoptbl [107].

OTHOCUTENbHBIM NOKa3aTenem yBennyeHna AnameTpa aopTbl CYMTAETCA:
= npeBbllweHe dakTUyeckoro avametpa aoptbl (DOA) Hag OOA npu cpaBHeHWM abCOMOTHBIX

3HaUeHU;

npesbiweHve oTHoweHua ®JA k MMT>2,1 cvm / m? (y nayueHToB cTaplue 15 ner);

3HaueHne Z-kputepua = £1,96 (=2), KOTopoe yKasblBaeT Ha TO, YTO AMAMeTP aopTbl 3HAYNMO

OTKNOHAETCA OT HOPMbI°.
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OneKTPOHHbIN pecypc online-kanbKynatopa ana pacyeta JJA n Z-kpuTepus:
= no metogy Devereux R. et al.,, 2012:
https: / / www.marfan.org / dx / zscore#formtop
= no metogy Campens L. et al.,, 2014:
http: / / www.parameterz.com / refs / campens-ajc-2014

Z-kpuTtepuin B mogenu Devereux R. et al. (2012), paccunTbiBaetca no ¢opmyne:
Z=(OOA-10A) / SEE, (3)
roe SEE B ncnonb3yemon perpeccMoHHon mogenu pasHa 0,261.

Z-kputepun, A B mopenn Campens L. et al. (2014), paccuntbiBaeTca no ¢opmyne:
Z=(g10 (®OA) -1g10 (OOA)) / SEE, (4)
roe OOA v SEE 3aBucaT ot nona, Bospacta u MNMT (tabn. 8).

Ta6bnuuya 8
YpaBHeHNA BepxHeli rpaHuLbl HOPMasbHbIX pasMepoB / AnameTpa n Z-KpuTepmna NPoKCMManbHbIX
OTAeNOoB rPYAHOro OTAeNa aopThbl € Mcnonb3oBaHnem 2D-IxoKl-pasmepoB Ansa My»UNH 1 KeHLNH

MpenenbHo fonycTUMbI pasmep Pacuet Z-kpurtepusa
KopeHb aoptbi (MMm)
MYsKUHD! 10/ (1,108 + 0,136 x Ig10 (Bo3pacT) + (Ig10 (®OA) - (1,108 + 0,136 x Ig10 (Bo3pacT)
4 0,099 x INNT + 1,96 x 0,0381) + 0,099 x IMT)) / 0,0381
MKeHLIHbI 10 A (1,100 + 0,129 x Ig10 (Bo3pacT) + (Ig10 (®OA) - (1,100 + 0,129 x Ig10 (BO3pacT)
u 0,091 x MNT + 1,96 x 0,0421) + 0,091 x MMMT)) / 0,0421
BocxoaAwmia otaen aoptbl (MM)
MysKUMHbL 107 (1,033 + 0,188 x Ig10 (Bo3pacT) + (Ig10 (®OA) - (1,033 + 0,188 x 1910 (Bo3pacT)
4 0,070 x MMT + 1,96 x 0,0431) + 0,070 x MMMT)) / 0,0431
MKeHLLIHbI 107 (1,001 + 0,177 x Ig10 (Bo3pacT) + (Ig10 (®OA) - (1,001 + 0,177 x 1910 (BO3pacT)
W 0,086 x IMNT + 1,96 x 0,0453) + 0,086 x II1T)) / 0,0453

MpuMeyaHma: BospacT - B rogax; MNMT - nnoLagb NoOBepXHOCTM TeNa, paccumtaHHas no opmyne Du Bois D. v Du Bois E.F; ®[IA -
daKTnyecKknin JuameTp KOpHs aopTbl MO AaHHbIM IXoKT.

MpenenbHoO JONYCTMMBIN pa3mep aopTbl onpedensaeTca npubasneHnem 1,96 ctaHOaPTHBIX OT-
KJIOHEHWI ypaBHeHNA perpeccuu. Ero npeBbileHne cBUAETENbCTBYET O pacluMpeHn aopThl.

Z-KpWTepuii — NOKa3bIBaET, Ha CKOSIbKO CTaHAAPTHbIX OTKMOHEHM GaKTUYeCKN NaMETP OLeHM-
BaemMoro oTaena aopTbl (Mo AaHHbIM 3xoKI) oTnnyaeTcsa oT JOMKHOIO (PaccuMTaHHOTO Mo popmyrne).

Ona pacueta A ncnonb3yetcs dopmyna B neBol KOJIOHKe 6e3 1,96*. Hanpumep, 10 A (1,108 +
0,136 x Ig10 (Bo3pacT) + 0,099 x MNMMT). JaHHble nonyyaoTcA B MM.

[lnAa Bu3yanusaumm BepxHew rpaHuLbl HOpMbl Anametpa KA MOXHO BOCNONb30BaTbCA HOMO-
rpammamu (no Devereux R. et al., 2012), npepcTtaBneHHbIMY Ha puc. 7, 8.

® Ha npaKTrKe He KaXoe OTHOCUTENIbHOe MpeBbilleHne ByaeT CTaTUCTUYECKM 3HAaUMMbIM, B CBA3U C Yem npu-
MEHAETCA Z-KPUTEPUI — YNCIO, MOKa3biBaIOLLEE, Ha CKOJIbKO CTaHAAPTHBIX OTKIIOHEHWI paKTUYeCKni arnameTp
oueHmBaemoro otaena aoptbl (ODJA no gaHHbIM xoKI) oTnnuaetca ot gonxkHoro (AJA / oxmpaaemoro cpegHero
paccumTaHHoro no ¢opmyrne).
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Puc. 7. MoBepxHOCTb, NpeACTaBAAIOLIAA AaMeTP KOPHA aopTbl Bbiwwe 1.96 Z-KpuTepua Hap AOMKHbIM
AviaMmeTpom aopTbi B 3aBucumoctu ot MMNT n BospacTa AnA My>K4MH (aAanTUPOBaHO 1 3aMMCTBOBAHO 13
Devereux R.B. et al., 2012) [55].

’__#_,_-f""d_ﬂ_m_‘_'__'_‘————-__

Puc. 8. MoBepxHOCTb, NpeAcTaBAAIOLIAA AaMeTP KOPHA aopThl Bbiwe 1.96 Z-KpuTepua Hap JOMKHbIM
AnameTpoMm aopTbl B 3aBucumoctu ot MMNT n Bo3pacTa AnA }KeHWH (aaanTNpoBaHO 1 3aMMCTBOBAHO U3
Devereux, R.B.et al., 2012) [55].

Homorpammbl AnA OLEHKN YpOBHE BepXHMX NpefenoB HOPMasibHbIX 3HaYeHWU AnameTpoB
A0PTbl U Z-KPUTEPUM, PacCUMTaHHbIE HAa OCHOBAHMWM IMHENHOIO PerpeccMoHHoro aHanusa Campens
L. et al. (2014) npencTaBneHbl Ha puc. 9.

Mpy NONOXNTENbHBIX 3HAYEHUAX Z-KPUTepUs MOXET NMPOU3BOANUTLCA OLEHKa CTerNeHy aunaTa-
umnm (HayanbHas, cpegHaa u Taxenan) npu Z-kputepumn 1,97-3,0; 3,01-4,0 n >4,0 COOTBETCTBEHHO.

YM3xoKrI. OTHocutenbHaa 6n11M30CTb NMLLEBOAA W FPYAHOW aopTbl MO3BOMAET NOayyaTb M30-
6paxkeHNA C BbICOKUM pa3spelleHnem C MOMOLLbI BbICOKOYACTOTHOW YpecnuLeBOAHON SXOKap-
avorpadum (UIM3xoKr) (puc. 10). MynbTvnnaHapHas BU3yanvsauna ynyyaeTt OLeHKy aopTbl OT ee
KOPHA J0 HucxogdAwero otaana [108].
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Puc. 9. Homorpammbl, oTo6paxkatowme BepxHue rpaHuLbl Hopmbl (BIFH) guameTpoB aopTbl Ha ypoBHe
cuHycoB Banbcanbsbl (CB) n Bocxopsiero otaena aoptbi (BA) B 3aBucumoctu ot MNT, Bo3pacra n nona
(apanTpoBaHO 1 3auMmcTBoBaHO U3 Campens et al., 2014) [110].

UMN3xoKI ABnseTcA NonymHBa3MBHbIM METOAOM U TpebyeT cefauuu, CTpororo KoHtpona Al
a TakXKe UCKNoYeHnA 3aboneBaHni NuweBoaa.

CaMble BaXKHble N306pa)KeHNA BOCXOAALLE aOPTbl, KOPHA a0PTbl M aOPTaNIbHOTO KilanaHa nosy-
vatotca npu Bbicokor UMN3xoKI no gnvHHom ocu (npu 120-150°) n KopoTkow ocun (Ha 30-60°).

MN306paxeHnsa BocxoasLien aopTbl HacTO coflepKaT UCKaXeHus, obycnoBneHHble peBepbepa-
umen OT 3afHen CTEHKN BOCXOAALLEN aopTbl UK 3aHeN CTEHKIM NPaBOW BETBY JIErOYHON apTepumn
1 BbIMNALAT KaK BHYTPUMPOCBETHbIE FOPU30OHTaNbHbIE IMHWN, ABVXKYLLMECA NapannesibHo C pesep-
6epupyoLWMIN CTPYKTYPaMU, YTO MOXKET BbITb YCTaHOBNIEHO Npy nccnepaosaHmmn B M-pexnme [108].

BcnepactBue MHTEPNoO3uLMKY NPaBOro 6poHXa 1 Tpaxen KOPOTKUIA CErMeHT ANCTaNIbHOro oTaena
BOCXOpAsLLeN aopThl, Kak pa3 nepep 6paxmouedanbHbIM CTBOSIOM, OCTAaeTCA HEBUAUMbIM («Criernoe
MATHOY).
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Puc. 10. YpecnuweBoaHas sxokapanorpadus. UsmepeHne KOpHA aopTbi N0 ANNHHON OCN

B Nonepe4yHoOM paspese BocxoAsLiell 1 HUCXoAALLel aopTbl C yKasaHNeM TOYeK U3SMepeHnA anamerpa:
cnHycoB BanbcanbBbl, Hayana BocxoAsALLe aOPTbl, BOCXOASALLEl aOpTbl Ha YPOBHE NPaBoil IErO4HOMN
apTepuu; agnameTpa KonbLa aopTbl. AO - aopTa; LA - neBoe npepcepaue; LV - neBbiii xkenyaouek;

rPA - npaBas nerouHan aptepms.

4.7.2.4. KomnbloTepHas, MO3UTPOHHO-SMUCCUOHHAA U MarHUTHO-PE30HaHCHaA Tomorpadus

aopTbl

KomnblotepHasa Tomorpadua (KT) urpaet LeHTpanbHylo ponib B AMarHoCTUKe, ctpatnduka-
LN pUCKa 1 BeAEHWM NaLMeHTOB C HaclleACTBEHHbIMY a0PTOMNaTUAMM.

PekomeHgyeTca onpefenAtb MakcMManbHbi gnametp ATA nepneHANKYAAPHO OCEBOW IMHUN
cocyAa ¢ nomolLblo TpexmepHoli (3D) pekoHcTpyKumn KT-nsobpaxkeHns [109]. ToT nogxon xapak-
TepunsyeTca 6oniee TOUHbIMM U BOCMPOU3BOAUMBIMI U3MEPEHNUAMU UCTUHHBIX Pa3MePOB aopThl,
B CPaBHEHWU C onpefeneHnem AYamMeTPOB Ha OCHOBAHMW aKCMasbHbIX CPe30B, 0COGEHHO Npw Ha-
JINYNN M3BUTBIX UM NEPeKPYUYEHHbIX COCYAOB, KOrAa OCb COCYAA U KpaHMO-KayaasibHasa OCb nauu-
eHTa HenapannenbHbl [110].

Mpu nopo3spernn Ha PA mynbtnucnnpansHasa KT (MCKT) anaeTca npegnoytntesibHbIM NepBuY-
HbIM METOAOM Bu3yanu3auun [96].

Mpenmywecteamu MCKT, Kpome 6onee 06beMHON OLIEHKM Pa3MEPOB aopPTbl U ee CTPYKTYPbI,
ABNAETCA CKOPOCTb NPOBEeAEHNA NPOoLeypbl, YTO KpaliHE BaXXHO B SKCTPEHHbIX CUTYaLMsAX.

OunarHocTtrnyeckas TouHocTb KT gna o6HapyxeHus PA unu IMI ¢ nopaxeHrnem rpyaHoi aopTbl
pocturaet 100% 4yBCTBUTENBHOCTM € 06LWelt cneumnduyHocTbio B 98% [111].

Mo3unTpoHHO-3MNccnoHHaa Tomorpadusa (MIT) moxeT ObITb McNoNb30BaHa AnA obHapyxe-
HWA BOCNAaNeHNA B MarncTpasnbHbIX COCyAax, T.e. B KayecTBe cypporata akTMBHOCTM MOpakeHuA
1 NporpeccrpoBaHmsa 3ab6oneBaHNA TONbKO B Clyyaax anddepeHLmanbHOM gmarHocTnkm [112].

MarHuTHo-pe3oHaHcHaA Tomorpadusa (MPT) c JOCTaTOUHON CTENEHbIO AOCTOBEPHOCTU MO-
3BOJIAET BbIAB/ATb MAaKCUMalbHbIN AaMeTp aopTbl, GOPMY U CTEMEHb PacLUIMPEHUA aOPTbl, BOBJIe-
YyeHwue BeTBelN aopPTbl B aHEBPM3MaTUYeCcKoe paclmpeHne nnun PA, B3aMMOOTHOLLEHNA C OKpY»Kalo-
WMMK CTPYKTYpaMu 1 Hanmumne UHTpamypasnbHoro Tpomba. Mpw nposeaeHnn MPT npumeHstoTca
HEeNOHM3MpPYIoLLMe KOHTPACTbl, KOTOpPble MOTYT 6bITb NCMONIb30BaHbl y MNaLUEHTOB C annepruen Ha
nop. Metoa OTAMYHO MOAXOAUT ANIA NOCNEeAOBaTENIbHbIX UCCEf0BaHN Y (MONOAbIX) NaLMeHToB
C YCTAHOBJIEHHbIM AMArHO30M 3aboneBaHNA aopThbl, TaK KaK UCKIIOUEHO BO3AENCTBUE MOHU3UPY-
IOLLErO M3NYyYeHWs. B SKCTPEHHBIX Cllyyasax MeTo ManonpruMeHM Mo NpuYmHe 6onbluei anuTenb-
HOCTU Npoueaypbl B cpaBHeHNn ¢ MCKT.
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TTIxoKT, KT n MPT pomXHbl BbINOMHATLCA C COOTBETCTBYIOLWMMI YC/TIOBUAMM U MOCNeA0BaTesb-
HbIMU BbIBOJAMU. ITO OCOHBEHHO Ba)KHO, KOrfa AUAMETPbI JOCTUTalOT MOrPaHNYHbIX 3HaUeHWi ans
MPVHATUA PeLleHns O BMELLATENbCTBE, a TakXKe Al OLIEHKU CTeMNEHU pacLUMpPeHus Npy HabnogeHnn.

LnameTp aopTbl No gaHHbIM MPT 1 KT-aHrnorpadumn, Kak npasuno, 3aBblilleH oT 1 MM A0 2 MM,
B CpaBHeHW € OXOKI AaHHbIMK 13-3a BKNIOYEHNA CTEHKM aOpPTbl MPY 3MEPEHUN, a TaKXxe B CBA3N
C TeMm, YTo IxOKI-n3mepeHnsa NPomn3BoJATCA B KOHLE ANACTONbI, B TO BpeMa Kak MPT-nsamepeHus,
KT-aHrnorpadusa npefctaBnaloT cpefHee 3HayeHue. Busyanusauua aoptbl ¢ nomouibio MPT-
aHrvorpadum npegnouTtutenbHee KT-aHruorpadum us-3a oTcyTCTBMA BO3AENCTBUA MOHM3MpPYIOLLe-
ro pagvaurMoHHOro o6nyyeHns NaurMeHToB, KOTOPbIM, BEPOATHO, OYAET NoKasaHo YacTtoe AUHaMM-
yecKoe BbIMNoHeHME N306paKeHN a0PTbl Ha NMPOTAMKEHNMN X XKU3HU.

4.7.2.5. CpaBHeHMe OCHOBHbIX BU3Yann3npyowmnx nccnegoBaHnm

0606LLeHHble peKoMeHAaLMM MO Br3yanv3aLnm aopTbl U NPEMYLLECTBa B BUAE PUCKa — MOJIb-
3bl OCHOBHbIX METOZI0B UCCIeOBaHWIA, UCMONb3YeMbIX [/1s1 yCTaHOBNIEHUSA AMArHo3a npu 3abonesa-
HUAX a0PTbl, NpeacTaBneHbl B Tabsn. 9 1 10.

Ta6bnuuya 9
CpaBHeHVe MeTOA0B BM3yanusaLmnm aopTbl
Mpenmyuwectsa / HepoCTaTKN TT3xoKI | YM3xoKr KT MPT Aoprorpadus
JlerkocTb ncnonb3oBaHuA +++ ++ +++ ++ +
[narHocTyeckas LEHHOCTb + +++ ++ +++ ++
MoBTOpHbIE NcCnefoBaHNA ++ + ++(+)? T+ -
Bn3yanusauua cTeHkm aopTbI® + +++ +++ +++ -
JlyueBas Harpyska 0 0 - 0 __
HedpoTokcnuHoctb 0 0 _—— - I
MNpyMeyaHue: «+» — NONOXKNUTENbHAA CTOPOHA, «—» — OTpULaTeNbHaA CTOPOHa. KonmuecTBo 3HaKOB OTpaxaeT oXupgaemyto no-

TEHLMaNbHYIO LIEHHOCTb: @ — +++ TONbKO [/1 KOHTPOJA B OTAANIEHHOM Mepuroge Noc/e CTeHTUPOBaHUA aopTbl (MeTanmyeckme
KOMMOHEHTbI), B MPOTUBHOM Cily4ae peKOMEHAYETCA OrpaHuUunTb JlydeByto Harpysky. ® — M3T moxeT 6biTb UCnonb3oBaHa Ans
BU3yanu3aLmy Npy Nofo3peHN Ha BocnanuTenbHoe 3aboneBaHune aopTbl.

Ta6bnuuya 10
PekomeHgauuuy nNo BU3yanmsaumm aopTbl

PekomeHpauun Knacc® | YpoBeHb®

PeKomeH,qyeTca BbINOJIHATb n3mepeHmne MamMeTpoB Ha OCHOBaHUW 3apaHee 3ajaHHbIX
aHaTOMUNYECKNX OPUEHTUPOB NepneHAnKynApHO I'lpOJJ,OJ'IbHOIZ ocn

I'Ip|/| NOBTOPHbIX BU3Yyanun3npyrwmnx ncciefoBaHAX aopTbl B TeYeHUe onpeaeneHHoro
BpemeHn AnAa oueHKn M3MeHEeHNI AnameTpa pekoMeHAYyeTCA NCNOob30BaTb METO4 1 C
BU3yanmsaunm ¢ CaMbiM HUSKUM PUCKOM ATPOTreHHbIX OCNTOXKHEHWIA

1 C

Mpu NOBTOPHbIX BU3Yanu3npyoLwmx NCCIeA0BaHUAX a0PTbl B TEUEHUE ONpeaeneHHOro
BPeMeHV AN OLEHKN N3MEHEHUI AMaMeTPpa PEKOMEHAYETCA UCToNb30BaHMe oarHa- | 1 C
KOBbIX METOA0B BU3yanu3aLuum

PeKomeH,u,yeTcn, yTO6bI BCE CylwiecTBeHHble 3Ha4eHNA JNaMeTpOB aOPTbl U aHOManuu

; 1 C
OMUCbIBANINC B COOTBETCTBUM C CErMEHTaLMel aopTbl
PekomeHayeTca oLieHMBaTb GYHKLIMIO MOYEK, yTOUHATb Hanuure 6epeMeHHOCTH
1 aHaMHe3 afiepruveckrx peakLyin Ha KOHTPaCTHbIe Npenapatbl C Liesbio Bbibopa orn- 1 C
TManbHOro MeToAa Br3yanun3aLmny C MMHMMabHbIM BO3AeiCTBMEM NOHW3MPYIOLLEro
U3JTyYeHWA, UCKITIoUasA SKCTPEHHbIE CUTyaLun
CnepyeT oLeHMBaTb PUCK BO3[ENCTBUA NOHN3NPYIOLLEro N3NyYeHUs, 0OCOBeHHO Y nuLy, lla B
MOJIOfJOr0 BO3pacTa 1 NaLMeHTOB, KOTOPbIM BbIMOHAIOTCA MOBTOPHbIE NCCIeA0BaHNSA
[lnameTpbl a0PTbl MOTYT ObITb MPOVMHAEKCUMPOBaHbI K MIOLaAN NOBEPXHOCTY Tefa, 0Co- b B

6eHHO AnA KpalHWX BapMaHTOB (BbIGPOCOB) B OTHOLLEHWM Pa3MePOB Tena

I'Ipmmeanvm: @ — Knacc pekomeHgauuu; b_ YPOBEeHb AOKa3aTeNbHOCTU.
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KNIOYEBDBIE MNOJIOMKEHUA

= OcHoBa gnarHocTnkn APTA — NHCTpyMeHTanbHble MeToAbl, MO3BONAOLME BU3Yan3nMpoBaTh CO-
cynbl.

= [lpu ceMeHOM aHamHe3e CepAeUYHO-COCYANCTbIX COObITUI MPOBOANTCA PaclUMpPeHHas BU3ya-
NM3aums aopTbl UCXOAHO U B TeYeHne HabnopeHus.

= [lpn BbinonHeHUn TTOxoKI cnegyeT yuntbiBaTb NpefckasaTeNibHYlo LEeHHOCTb Z-KpuTepmua —
OMNOPHOro KpUTepuna HacnefCcTBeHHO-06ycnoBneHHbIX APTA 1 ONTUManbHOro COBPEMEHHOIO
KpuTepua pacyeta AuameTpa aopTbl 418 CBOEBPEMEHHOIO MOHUTOPUPOBAHNA B MylaHe NPOrHo-
3a XMU3HEYrpoXaloLlero pacliMpeHns aopThl.

= TpexmepHas (3D) UMIxoKl B pexrme peanbHOro BpeMeHU obnafaeT HEKOTOPbLIMK MpPenmy-
LecTBaMun Mo cpaBHeHMto ¢ AByxmepHow (2D) UTN3xoKr, Ho ee NpeBOCXOACTBO B KIMHUYECKON
npaKkTuKe N3y4yeHo HeJoCTaTOYHO.

= Bcnyyae nopo3peHnsa Ha ATA Ha ocHOBaHUM faHHbIX IxoKI n/unm peHTreHorpadumn nccnefosa-
Hua OTK Tpebyetcs BbinonHeHne KT nnu MPT (¢ nnn 6e3 KOHTpacTa) Ans afeKkBaTHON BU3yanu-
3aLMmM BCel aopTbl U BbIABNEHUA MOPaXeHHbIX YYaCTKOB.

® MCKT - «30110TOM CTaHZapT», MO3BONAIOWMNIA OLLEHUTb Pa3Mepbl aOPTbl HA BCEM NMPOTAXKEHUM,
BK/toYaa aHatomuo AoK. Metoa HesameHVM npu nogo3peHun Ha PA. PekomeHgyeTca, no Bo3-
MOXHOCTI, ONpeAenATb MakCManbHbIA AVAMETP aHEBPU3Mbl MePneHANKYNAPHO OCEBON Nn-
HWMK cocyaa € NoMoLLbio TpexmepHo (3D) pekoHCTpyKuun KT-n3obpakeHuns.

= MPT aBnaeTca BaXHbIM AnarHoctmyecknum gononHeHvem MCKT B HeKCTpeHHbIx ciyyasax. OT-
CYTCTBME VIOHWN3UPYIOLLErO U3NyYeHWs AeflaeT 3Ty MEeTOANKY OCOOEHHO BbIrO4HOW A OLeHKN
NaToNorMm aopTbl Y MONOAbIX MALMEHTOB.

= CnepyeT NPoOBOAMTb CPAaBHEHME JaHHbIX, NMOfyYaeMblX NPY OAHOTUMHbIX 06CNefoBaHUAX, TaK
KaK CyLlecTByeT BHYTPU- U MEXMCCNeAoBaTeNIbckas BaprabenbHOCTb pe3ynbTaToB n3mepeHus
AnameTpa aopTbl.

4.7.3. MoneKkynapHo-reHeTn4YecKne nccnefoBaHmnsa
B peanbHoOl KNMHMYECKOWN NpaKTUKe MONEKYNAPHO-TEHETUYECKNA CKPUHUHT eLle A0 CUX nop

LUNPOKO He NCMONb3yeTCA. TOUHbIN reHeTUYECKNIA aHanmn3 MMeeT NoTeHunan Ana yTBepKAaeHNAa Ho-

BbIX TaKTUK BEAEHWNA NaLMeHTOB Ha OCHOBaHWM cTpaTuduKaumm nauymneHtos ¢ APTA no reHetunve-

CKOW 3T1OJIOrK, yCOBEPLUIEHCTBOBaHNA 1 KOPPEKTUPOBKN PeHOTUNNYECKOro OMNmncaHus.
Bo3mMokHa onTMKM3aLumna CPOKOB NPEBEHTVBHOM XNPYPrMYECKON KOPPEKLUN aOPTbl — Bbigene-

HVie rpynn NauMeHTOB C PUCKOM 3aboneBaHna U/unm NporHo3a paHHero pacceyeHns aopTbl Npu

aunametpax AlA<5,0 cm.

1. NMocnepoBarenbHoe TecTupoBaHme. [py nogo3peHnn HCAPTA uenecoobpasHo TecTUpoBa-
Hue ACTA2. CekBeHMpOBaHWe OCTasibHbIX Hanbosiee BEPOATHbBIX 6 FeHOB, MPUYACTHBIX K HCAP-
FA (TGFBR1, TGFBR2, MYH11, FBN1, MYLK n SMAD3), paccmaTpuBaloT B OTCYTCTBME MyTaLi
B ACTA2 n/unn B ciydyae Hanuuusi CMHAPOMAJIbHBIX KIIMHUYECKNX OCOOEHHOCTEN MauueHTa
(tabn. 11).

Mpwn cAPTA ona nauneHTOB, OTBEYALMX NEPECMOTPEHHbBIM [EHTCKUM KPUTEPUAM, MOXKET pac-

CcMaTpmBaTbCA LeneBow aHanu3 FBNT o TeCcTMpoBaHUA aopTo-NaHenu.

2. OpHoMoOMeHTHOe nccnepoBaHue. icnonb3oBaHne anbTepHATUBHbBIX MYNbTUrEHHbIX NaHeen
BKJII0YAET CEKBEHMPOBaHNE OQHOBPEMEHHO HECKOJbKMX FEHOB, B TOM YMC/e OTBEYaloLWMX 3a
pa3BuTre cuHAPOoMHbIx APTA. MpeanaraloTca cornacHo YacToTe U BePOATHOCTU BbIABAEHUA My-
Tauunm B uenesbix reHax [113]:

TAA (Thoracic Aortic Aneurysms) Panel 1: +FBN1, TGFBR1, TGFBR2, -ACTA2, -COL3A1, -TGF2,

*TGF3, -SMAD3, MYH11, -PRKG].

TAA (Thoracic Aortic Aneurysms) Panel 2: - MYLK, s NOTCHT, « FBLN4, « SLC2A10, « FBN2, « ELN, -

FLNA, - ADAMTST0.
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Ta6bnuuya 11
TeHbl 1 NOKYCbl, CBA3aHHbIE C CeMeHbIMM (HECMHAPOMHbIMW) PacC/IOEHNAMM U aHeBPM3MaMM FPYAHON
aopTbl, MeTOAbI X NAEHTNOUKaLNN

PAonsa HCAPTA, oTHe-

0O603HaveHne
reHa CeHHas K MyTaLuam Metop nccnepoBaHmns O6Hapy»eHHble myTauuun
B fJaHHOM reHe
TGFBR1 ~1-2%
) AHanu3 nocnepoBaTenbHOCcTN / | BapmaHTHble nocneposa-
TGFBR2 ~ 4% CeKBeHUpoBaHune* TenbHoCTM'
MYH11 ~1-2% mnn
ACTA2 10-14 (15)% AH?J§1VI3 peneunn / pynnuka- YacTtuuHble / I'I/0J1HOFEHOM-
nia Hble feneynn nanKaymm
FBN1 HeunssecTtHo 4 heneu Ay 4
MYLK ~1% AHanus nocne,uoa*aTeanocm / BapVIaHTHb:e nocnepo.a-
CEeKBEHUPOBaHMe TeNbHOCTU
SMAD3 ~29% AHanu3 nocne,uoiaTeanocm / BapVIaHTHb:e nocnepo.a-
CeKBeHUpOBaHUe TEeNbHOCTM
MNpumeyanua:

HCAPTA — HeCMHAPOMHbIe PaccNOeHNA 1 aHEBPU3MbI FPYAHON aopTbl.

* — onpepneneHne HyKNeoTUAHOW N aMUHOKMCIOTHON NOCNEeA0BaTENbHOCTY B HYKNENHOBbBIX KUCIOTax / 6enkax.

§ — TeCTUpOBaHue, naeHTUdNULMpYIoLWee Aeneyun / AynanKaumum, KOTopble TPYAHO 06HaPYXUTb MO aHanu3y nocsiefoBaTenbHo-
cTU reHoMHo [IHK; MOryT 6biTb CMOJIb30BaHbl Pa3fINUHble METOAbI, BK/IOUaA KONMYeCcTBeHHYI0 / fonrospemeHHyio MLIP, meTos
MLPA (Multiplex Ligation - dependent Probe Amplification) u np.

- MyTaumm, K nprmepy, 06HapyXeHHbIE CUKBEHC-aHaNM30M, MOTYT BK/IOYaTb He6GObLLME BHYTPUTEHHbIE AieneLmnmn / nHcepuum
(BCTaBKM) 1 MUCCEHC-, HOHCEHC- U CalT-CNNANCUHT MyTaLK; SK30HHbIE N NONIHOreHHble AeneLnn / Aynnnkaumm obbluHO He
ob6HapyXuBaloTCA.

Mpun HCAPTA cnepyeT yunTbiBaTb, YTO B CEMbAX C yCTaHOBIEHHbIM A[l-TUMNOM HacnefoBaHUA Na-
LNEHTbI MOTYT HE UMETb MOJIHbIX CUHAPOMAJIbHBIX KIIMHUYECKUX NPU3HAKOB.

Mpu HCAPTA nonHasA neHeTpaHTHOCTb (YacToTa NPOABAEHMA reHa B NpU3HaKax) NpoaeMOHCTPU-
poBaHa TonbKo Npu myTaumax B AAT 1-nokyce. B cembax ¢ mytaumamm AAT2- nokyca yvalle, B epByio
ouepefb Y XeHLWH, OTMETaeTCA HMU3Kaa NeHEeTPAHTHOCTb.

B uenom ymeHblueHMe nNeHeTPaHTHOCTM TakKe OTMeYaeTcA B CeMbAX C  MyTaumamm
B ACTA2, MYH11, TGFBR1, TGFBR2, MYLK n SMAD3.

Mpu cnopaguyecknx HCAPIA ncnonb3oBaHWe reHETUYECKOTO TECTUPOBAHMA / NaHeNN MOXeT
6bITb PAaCCMOTPEHO, e/ 3aboneBaHMe CBA3aHO C BbICOKMM CepAeYHO-COCYANCTbIM PUCKOM.

leHeTUUYecKoe TeCTUPOBaHVE AOMKHO NPOBOANUTLCA B CepTUOULMPOBAHHbBIX ANArHOCTUYECKIMX
nabopaTtopusx, UMeoLMX OMbIT B MHTEpNpeTauun reHeTuyecknx AFA-CBA3aHHbIX MyTaLui.

KNIOYEBDBIE MOJIOMKEHUA
®  TecT-naHenb pekomeHayeTtcA nauueHtam ¢ ATA 1 C NONOXWTENbHbIM CEMENHbIM aHaMHEe30M

APTA c uenblo NoATBEPKAEHUA AMArHO3a HaceACTBeHHON dopmbl APTA.
= [lpn nopgo3peHnn Ha Hanunume cAPTA n HCAPTA C KNMHMYECKOW TOUKN 3PEHNA MOXET paccmaTpu-

BaTbcA LeneBol aHann3 FBNT n ACTA2 cOOTBETCTBEHHO.

4.7.4. OCHOBHbIE ANarHOCTNYECKME KpuTepun HacneacTtBeHHbix APTA

OcCHOBHbIe AnarHocTnyeckne Kpurepum cemeiHbix APTA

1.1. - nporpeccupytoLlee pacluMpeHie BOCXOAALLEN YacTU FPYAHON aopTbl C BOBIEUYEHUEM CU-
HycoB BanbcanbBbl, 160 TONIbKO BOCXOAALLEN a0PThl, 60 obenx;

1.2. - npegunaTtauma NPOKCUMANbHOrO OTAeNa KOPHA WK BOCXOAALeN YacTh aopTbl OCHOBA-
Ha Ha U3MepeHnn pasmepoB CUHYCOB BanbcanbBbl 1 BOCXOAALLEN aOPTbl C UCNONIb30BaHNEM TaKNX
MeTof0B BM3yanm3aumm, Kak 2D-TTIxoKT, KT, MPT unu aHrnorpadus B cpaBHeHMN C COOTBETCTBYIO-
LMK BO3PACTY HOMOTpaMMaMm, MHAEKCMPOBAHHbIMM MO niiowaam nosepxHoctv Tena (MNT) [109];

2. - ncKnouyeHne cnHapomMoB MapdaHa, Jlynca — OuTua, Inepca — [aHno cocyancToro tuna
1 BPYrux CUHAPOManbHbIX NpuynH APTA;

3. - NONOXKUTENbHbIN CEMeHbI aHamHe3 APTA.
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OcCHOBHble AnarHoCTUYecKne Kputepmm cuHApOMHbIX APTA cOOTBETCTBYIOT KpuTepuam
HCAPTA, 3a uckniouyeHuem n. 2, n NOATBEPXAAIOTCA, HANPOTUB, CUHAPOManbHOM 3Tnonorven APTA.
MHOeCTBEeHHbIE KIIMHUYECKUE U BU3Yanun3upyloLue NcciefoBaHns NoATBepKAatoT bosee 06-
LUIMPHOE BOBJIeYEHMe apTepuanbHO COCYANCTON CeTH, YeM NPOCTO rPyAHOro OTAeNa aopTbl.
OcHOBHble cepAeyYHO-COCYANCTbIe NpoasneHna HCAPTA:
1. Ownatauma BOCXOAALen rPyAHON aopTbl HAa YPOBHe CUMHYCOB BanbcanbBbl mnn BocxogAllemn
aopTbl UK 06enx.
2. [Ouccekuma c BoBneyeHmem socxopaieint (CraHpopackuin Tun A) unu, pexe, Huexopauein (CTax-
dopackuii Trn B) rpygHoi aopTbl.
AHeBpU3Mbl C BOBJIEUEHMEM TONbKO HUCXOAALLEN rpyAHOM aopTbl MOTYT HabnoAaTbCA KpaiHe
peako. YKaszaHHble coCyancTble NPosABAEHUA MOTYT ObiTb €AUHCTBEHHON HaXOAKON NIaHOBbLIX 06-
cnefioBaHun.

4.8. OnddepeHumnanbHana ANArHOCTUKA

OuddepeHumanbHas AUMAarHOCTVKA CKNaAblBAe€TC U3 AMArHOCTUYECKOro 06CNefoBaHNA KOH-
KPETHOro nawuumeHTa, Npex/ie BCero Ha OCHOBE AeTallbHON KNMHWUYECKON OLieHKM npobaHaa v une-
HOB cembM. B nepByto ouepenb anddepeHLpoBaTb NPUXOANTCA CUHAPOMHbBIE U CEMENHbIE GOPMbI
APTA, KoTopble HabtoAaloTCA NP reHeTUYECKN-CBA3aHHbIX (annenbHbIx) 3a6oneBaHmax (puc. 11).

JunarHocTnyecknii MUHUMYM, TpebyeMblii AA KIMHUYECKOro 06CnefoBaHNA C Lenblo NpoBefe-
HUs andPepeHUManbHON ANArHoCTMKN
1. Jlnuesble gucMopdrM: TMNepPTENOPU3M, BbICOKOE HEDO, Pa3fBOEHHbIN S3bIUOK MATKOro Heba.
2. CkeneTHble NPOABNEHUA: JONMXOCTEHOMENNA, BPOXAEHHas Aedopmauua rpyaHoOn KNeTku,
apaxHOLaKTWIMA, NIOCKOCTOMNME, KOCOManocTb.
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Puc. 11. AndPpepeHunanbHaA ANarHoCcTMKa 1 TaKTUKa BefieHNA HacleACTBEHHBIX (CMHAPOMHbBIX
N HECMHAPOMHDIX (ceMeliHbIX)) aHEBPU3M 1 PacCcI0OeHNI aopTbl.
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3. DOxokappauorpadua: nponanc MATPanbHOro KnanaHa, AByCTBOPYaTbI aOPTasibHbIN KanaH, oT-
KPbITbIll apTepuranbHbIi TPOTOK.

4. WccnepoBaHue opraHa 3peHus: cMmelleHre (BbIBUX) XPYyCTanmnKa OT LEeHTPa 3payka, GprnoKKybl
pagyKu.

5. PentreHosckue, KT- / MPT-uccnefoBaHuma: oCTeoapTpuT, apTepranbHasn U3BUANCTOCTb, apTepu-
anbHble aHeBPU3Mbl.
B page cnyvyaeB ona nNoATBEPKAEHVA KOHKPETHOrO AMarHo3a HeobxoanMo AOMOHUTENIbHOE

MOJIEKYNAPHO-reHeTNYECKOE UCCefoBaHme.
4.8.1. Kpatkaa KnunHUYecKasa 1 3TMonatoreHeTu4Yeckasa XapakTepucTika OCHOBHbIX Ha-
cnepcTBeHHbIX 3a6oneBaHmil, npoTeKatowmx ¢ popmupoaHuem APTA
AKTyanbHbI nepeyeHb HacneaCcTBeHHbIX aoptonatnin APTA € nx «<kaHAMAAT»-reHaMy N KpaTKu-

MW OT/INYNTENBHBIMU KITMHNYECKMMIU OCOBEHHOCTAMU NpefCcTaBeH B Tabsn. 12.

Ta6bnuua 12
OcHoBHble ¢popmbl HacneacTBeHHbIX APIA ¢ COOTBETCTBYIOLMMI UM reHaMU U KNNHNYeCKUMn
NpoABNEHNAMN
Haun6onee 3Haunmble cepgeyHo- | [lonosiHUTeNbHblE KNMHNYeCcKne
3a6oneBaHusa leH
cocyaucTble NpoABNeHNA nposABneHnsa
CuHapomHblie APTA
CmelLieHMe 1 NOABbIBUX XpyCTanuKka
AHeBpM3Ma KOPHA aopTbl, pac- o
(60%), ckeneTHble 0CO6EHHOCTN
CuHgpom Map- cnoeHune aopTbl, [MMK, pacwmpenmne
FBN1 (apaxHopakTunua, OKI, ckonnos,
daHa NEroYHoro cTBona, AMchyHKLNA
nnockocTtonue, gonuxouedanus,
NEeBOro XenyAouKa
[ONNXOCTEHOMENUS)
Pa3pbiB 1 paccnoeHvie aptepuii 6e3 | TOHKOCTb KOXU, ANCTpoduryeckne
CuHgpom dnepca - p P prep  AVCTPOd
npefBapuTeNbHOro paclumpenmna/ | pybubl, nuuesble gucmopdun (Mo
Oanno, IV (cocyaun- | COL3AT
CTbIiA) TUN AHEeBPU3MbI, TSXKeNas KnarnaHHas MapgoHHbI, TOHKMe ry6bl, Fy6oKo
HEAO0CTaTOYHOCTb NocCaeHHble rnasa)
MapdaHonopo6Has BHELWHOCTb
BpoxpaeHHas PaclwmpeHune aopTbl oTMeYaeTCs C KNnaccnyeckom AoNnMXoCcTeHOMeNn-
KOHTPaKTypHas FBN2 penko, NporpeccMpoBaHue gunata- | e 1 apaxHopakTunmein. KoHTpaKkTy-
apaxHoZaKTUNMSA LUK aopTbl OCMApMBaeTca pbl KPYMHbIX CYyCTaBOB, KAMMNTOAAKTU-

NnA, KoCconanocCTtb

CuHapomHble TGFB-3aBucnmbl

1e BacKynonaTtum

AHeBpY3Ma KOPHs aopTbl, paccioe-

Pa3paBoeHue A3bluKa / paclenvHa

CcTOCTN

apTepun) 1 aHeBPU3MbI

Cunppom Jlynca — TGFBR1/2 | M€ @0PTbl, aHEBPU3MbI 1 AUCCEKLMN | TBEPAOTO Heba, runepTtenopmsm,
Outua apTepun, apTepmnanbHaa n3BuTocTb, | AlK, ckonmnos, koconanocTb, KOH-
MMK, Bpox/AeHHble NOPOKK cepaLa | TPaKTypbl
ApPTpO3, paHHUI OCTEOAPTPUT 1 pac-
AHeBpur3Ma-ocTeo- AHeBpur3Ma KOPHSA aopTbl (90%), ceKaloLuii OCTEOXOHAPWT, MArkas
apTpUT CUHAPOM paccnoeHune aopTbl, aHEBPU3MbI KO»a, NNI0CKOCTOoNnune, CKONMo3,
(cuHgpom Nlynca — | SMAD3 1 ANCCEKLNM apTepUii, MHOXe- peLvanBrpYIoLLMe FPbIXKN, MATKAN
[nTua c ocTeoap- CTBEHHaA apTepuanbHasa N3BUTOCTb, | NPOGUIb YePENHO-NNLIEBLIX aHO-
TpWUTOM, TN 3) MMK, BpoxaeHHble NOPOoKN cepaLa | Manui (rmnepTenopusm, WMpPOoKni /
pa3ABOEHHbI A3bIYOK MAFKOro Heba)
TGFBR 1/ | AHeBpur3Ma KOPHA aopTbl, paccnoe- .
TunepTtenopunsm, aHomanum rpyaHon
TGFp2- 2 HUWe aopTbl, aHEBPU3MbI U ANCCEKLNN
. KNeTKun, KoConanocCTb, MArkas nony-
Backynonartunsa TGFB2, apTepun, apTepuasnbHaa N3BUTOCTb,
npo3payHas Koxa
TGFB3. MMK, Bpo>kaeHHble NOPOKM cepaua
[MneppacTAXXNMoCTb KOXW, rnnep-
MOOGUNBbHOCTb CYCTaBOB, KOCTHblE
CrHpapom apTepu- ApTepuanbHaa U3BUTOCTb, apTe-
N M npu3HaKu (pefKo; BKoYaloT
anbHOW U3BUNU- SLC2A10 puranbHble CTEHO3bI (NeroyHom

BbICOKOE HebOo, MMKPOTrHaTus, yanu-
HeHHOe JIMLIO) TeNleaHrMosKTasnu,
AnadparmanbHble aHOManum
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MpoponmxeHve Tabnnubl

CUHAPOM BANOCTYU
Ap FBLN4
KOXM anbHasA N3BUTOCTb

AHeBpU3Ma KOPHA aopTbl, apTepu- | [MNeppacTAXUMOCTb KOXW, rynep-
MOBUIBHOCTb CYCTaBOB, aMbr3emMa

CemeliHble (HecuHapomMHbie) APTA
APTA. Puck aHeBpu3m n paccioe-

TGFBR 1, Vi [UIX COCVIIOR. B TOM UnCne OTCyTCTBME CUHAPOMANbHBIX NPU-
TGFBR 2 ARY YAOS, 3HaKOB
rofIOBHOrO MO3ra
AHeBpu3Ma / pacceueHue rpygHon | OTcyTcTBME MapdaHONogo6HbIX
ACTA2 aopTbl. CKeNeTHbIX 0COBEHHOCTEN.
PaHHve 3a6oneBaHusA KopoHapHbIx | CeTuaToe NMBEAO, GOKKYIIbI
1 LepebpoBacKynApHbIX apTepuin papyKKn
CemeliHble aHeB- PacceueHune rpyaHon aopTbl, YacTo
pu3mbl 1 paccnoe- | MYLK 6e3 npepwecTeyoLwero dopmmpo- | KenygouHO-KULIEYHbIE aHOMaNK
HUA aopPTbl BaHWA aHEBPU3Mbl
(fTAAD) OTCyTCTBME YETKUX CUHAPOMAIbHbIX
SMAD3 AHeBpPU3Mbl BHyTPUYEpEenHbIX npusHakos. MoryT «nepeKkpblBaTb-
v Apyrux aptepun cA» ¢ npu3Hakamu CM ana KOCTHbIX
N KOMHbIX MPOABNEHNN
Cneunduyeckoro deHoTrna He
onucaHo. MoxeT «nepeKkpbiBaTbCA»
TGFB2 Mponanc mutpanbHOro KnanaHa PeKp
C HEKOTOPbIMW KOXHbIMU NposBIe-
Huammn CM
YeKopeHHas kanbLnmKkaLa OtcyTcTBME MapdaHONOJO6HbIX
ACTA2 KnanIZHa CKeNeTHbIX 0COBEeHHOCTEN, ceTyatoe
fTAAD c JAK nueefo, GOKKyIbl pagyXKu
OTCyTCTBME CUHAPOMANbHbIX NPU-
NOTCH1 bes Kanbundukauun 3Ha|)</os AP P

OAT1. Pepko: aHeBpU3Ma 1 pacceye-

HVe HUCXOAALLel aoPTbl, UHTPa-

KpaHuasbHble aHeBPY3Mbl COHHbIX

apTepwuin, paHee Hayano MBC, Cneuyndunueckoro peHoTMNa He
0o6nNUTeprpYIOLLEro SHAApPTEPUNTA | OMMCaHO

neprdeprnyeckmx coCcyaoB, UHCYNb-

ToB. OTMeuaeTcA paHHWI CeMeNHbI

aHamHes BCC

fTAAD c OAN MYH11

MpuyMeyaHmA: Ha3BaHWA LieNeBbIX FeHOB NpefcTaBieHbl MO TEKCTY.

APTA - aHeBpu3Ma 1 paccnoeHue rpyaHoin aopTbl; BCC — BHe3anHaa cepaeyHan cmepTb; [JAK — AByCTBOpUaThIN KnanaH aopTbl;
OrK - nedopmaups rpyaHon knetku; OAM — oTKpbITbIN apTepuanbHbiii NpoTtok; MMK — nponanc mutpanbHoro knanawa; fTAAD -
ceMeiiHasA aHeBpU3Ma / AUCCeKLmA rpyaHoro otgena aoptbl; TGFP - TpaHcdopmupytowmii poctoBoi daktop-B, SMADs — BHYTpU-
KJeTOUHble 6eNky — TPaHCAYKTOPbI BHEKNETOUHbIX CUrHanoB ot nnraHgos (TGFP) B AApo, rae OHM akTUBMPYIOT TPaHCKPUMNLMIO
reHa; FBNT - ¢ounbpunnun-1, NOTCH1 - TpaHCMeM6paHHbI peLenTopHbii 6enok Tvna 1.

4.8.1.1. CuHapomHble dopmbl APTA

Hwxxe nprBoamnTCca KpaTkaa KNMHMYeCKas, STMonaToreHeTnYeckasa xapakTepncTka OCHOBHbIX
MONEeKYNAPHO-TeHETUYECKNX CUHAPOMOB, XapaKkTepu3yowmxca opmrpoBaHuem cAPTA.

CuHapom Mapdana (CM) umeer A[l-Tvn HacnepoBaHMA C OXupaaemon vactoton 3-5 /
10 000 n gonewt HeomyTauunii 20-25% OT BCex 3aperncTpupoBaHHbIX cnyyaes (T.e. B 20-25% cny-
yaeB y pofuTenei nauneHToB 3aboneBaHna He oTMeyaeTcs). B paBHOI cTeneHn 3To pacnpocTpa-
HAETCA KaK Ha MYXUVH, TaK 1 Ha >KeHLMH. YCTaHOBNEHa YeTKaa NPUUYNHHO-CNeACTBEHHAA CBA3b
c myTaumamu B reHe FBN 1. Cuigpom MapdaHa — Knaccnyeckaa mopenb moHoreHHoro HHCT
C BOBJIEYEHMEM 3PUTENBHON, CKENIETHOWN 1 CePAEUYHO-COCYANCTON cucTeM. KnnHuyeckn, moMmmo
XapaKTepHbIX U3MEHEHI CO CTOPOHbI OMOPHO-ABMIaTe/IbHOro annapaTa U HefopPas3BUTKA KUPO-
BOW KNneTyaTKku, HabnohaeTcAa NaToNnorna opraHa 3peHnsa 1 cepAeyHo-coCyaUCTON CUCTEMbI, YTO
B KNaccmyeckmx BapuaHTax coctaenaeT Tpmagy CM. CepfiedHO-COCyamNCTbIe NPOABIEHUA BKJIIO-
yaloT AunaTtaumio 1 NpeapacnoNioKeHHOCTb aoPThl K Pa3pbiBy Ha YpPOBHE CUHYCOB BanbcanbBbl,
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nponanc MUTPanbHOro, TPMKYCNUAANbHOIO KnanaHoB, paclipeHre NPOKCUManbHOM JIeroyHom
apTepuun. BnmsopykocTb ABRAeTcA Hanbonee pacnpoCcTpaHEHHON ocobeHHOCTbio pedpakumn
(cmeleHMe xpycTanrKa OT LieHTpa 3payka Habntogaetcsa B 60% cnyyaeB). CkeneTHble nposBne-
HWUA BKNOYAOT aHOManuu ckeneta: rmnepMobrnnbHOCTb U HecTabunbHOCTb cyctaBoB (TMC), He-
NPOMOpPLNOHaNbHO ASIMHHbIE KOHEYHOCTW ANA pa3mepa Tena (yANUHeHHble TpybuaTble KOCTK),
BOPOHKOOOpPa3Hyto nnu KunesuaHyto aedbopmaLuio FpyaHON KNeTKy, CKONMO3, apaxHoJaKTUnIo,
rMMNomnnasuio CKyNoBbIX Ayr 1 np.

Mpr3HaHO, UTO MONEKYNsPHbIE HapyLWeHWs 1 GEeHOTUN HEQOCTATOUYHbI /1A TOYHOW CTpaTUdu-
Kauuy «aopTasibHOrO puricka». YoeauTeNnbHbIM [OKa3aTeIbCTBOM CIYXUT CXOXKECTb KIIMHUYECKNX
npoasneHun CM ¢ gpyrumm monekynapHbIMu cMHgpoMamu B 10% cnyyaes Npv NOSHOCTbIO BbINOSI-
HEeHHbIX MeXKayHapoaHbIx KpuTepmnax CM, K npumepy nNpu yCTaHOBAEHHbIX MyTaLMAX B Pa3fINUHbIX
reHax, kogupytowmx FBNT n TGF-BR2 npu CM n NIAC cooTtBeTcTBEHHO [114]. BHyTpUcemeiHas ns-
MEHUYMBOCTb UNIOCTPUPYET TOT PaKT, UTO Te XKe MOSeKyNApPHble AepeKTbl MOTYT MMETb Pa3finyHble
nocnencTBrA Y pasHbIX MHAMBMAYYMOB. [1py KpaliHe BbipaXXeHHOM peHOTUMUYECKOM Nonumopous-
Me Hanmumne MyTauuii B <HeoHaTanbHbIX» 9K30Hax 24-32-ro pervoHa reHa FBNT npegnonaraet pas-
BUTWe 6onee Taxenoro ¢eHoTMna. PaHee paccmaTtprBanachb NpUYacTHOCTbL MyTauuii B reHe FBN 1,
npuBOAALLMX K pa3BuTuo HCAPTA 6e3 knaccuyecknx npusHakos CM [115]. B uenom CM 3akntouaeT
B ce6e NoBbILIEHHbIN PUCK AnnaTaumm 1 PA, KOTopble ABAAITCA OCHOBHOW MPUYNHOW NOBbILIEHHOW
CMEPTHOCTU AaHHOW KaTeropuu NauneHToB.

BaxxkHo CM pguddepeHLMpoBaTb C BPOXKAEHHOWN KOHTPAKTYPHOW apaxHofakTunuein (cnep-
cTBMe MmyTaumm B reHe FBN2), npu KoTopoi paclumpeHne aopTbl OTMEYaeTca pefko 1 nporpec-
cMpoBaHve gunataumm ocnapusaetca [116]. Xapaktepu3yeTca MapdaHONogo6HOM BHELWHOCTbIO
C BbICOKUM, XYAbIM rabuUTycom C Knaccmyeckon AonnxocTeHomenven n apaxHogaktunmei. Mpu
POXAEHUN B Hanbonee TAXENbIX CJTyYasdx OTMEYaloTCA KOHTPAKTYpPbl KPYMHbIX CYCTaBOB (KOneHu
1 IOABIKKM) M MPOKCUMANbHbIX MexdanaHroBbix CyCTaBOB MasibLEB PYK U HOT (KaMNTOAaKTAANSA).
MoryT HabniogaTbCca KOHTPAKTYpbl Ta3o6efpeHHbIX CycTaBOB, NpuBefeHne 6onblIoro nanbua
N KoconanocTtb. KOHTpaKTypbl € TeueHMeM BpeMeHUn 06bluHO ynyywatotcsa. Hanbonblyto 3Haum-
MOCTb MMeloT KO3 / CKONMO3, HauMHaoLWMeCca yxe B MNajeHUYeCcKoM Bo3pacTe, nMeloLyme co-
uManbHoe 3HayeHvie BBUAY NPOrpefneHTHOro TeyeHns u Habnwpaemole 6onee yem B NONOBMHE
cnyJaes.

Cunpgpom Jlynca — Autua (14C, Tun 1; JIAC, TMn 2) - pe3ynbraT myTauuin B peLentopax
TGFBR1 unu TGFBR2. XapakTepu3yeTcsa 6onee arpeccBHbiM TedeHrem, Hexenu CM [117]. Mpossns-
eTcA TPpUagon aHOManuin: KOCTHbIMK (apaxHOLAKTUANA, BOIMXOCTEHOMENNA, KAMMNTOLAKTUANA, CKO-
Nno3, rmnepmobnnbHOCTb CycTaBoB, KunesngHaa [K) yepenHo-nuueBbiMmM (paclyennHa TBepaoro
HEGa, rMa3Ho rMNepTenopm3mM U KPaHMOCUHOCTO3bI) M COCYANCTBIMU (M3BUNNCTOCTb apTepuii, BOC-
xoAdALan aHeBpU3Ma UM pacciioeHne aopTbl). BONbLIMHCTBO NaLMEHTOB C aHEBPM3MaMuM NEPBOHa-
YaNbHO MMEIOT OrpaHNYeHHble NPoABNeHNA B aopTe. OfHaKO CyLeCcTBYeT NOBbILEHHbIN PUCK aHEB-
pU3M 1 PacC/IOEHUIA APYruxX COCYAOB, B TOM YMC/e aHEBPM3M COCYZOB FOJIOBHOMO MO3ra, 0CO6EHHO
B Cnyyae MyTaumin B peuentopax TGFBR2 tuna (JIAC 2-ro Tuna).

Cunpgpom Jlynca - Autua (14C, Tun 3) obycnosneH myTtaumamun B reHe SMAD3, kopupy-
lolWeM BHYTPUKNETOUHbIn 3¢dekTop TGF-B-curHanmHra Decapentaplegic 3 (mothers against
decapentaplegic homolog 3, MADH3) [117]. ®eHoTun SMAD3-accounvpoBaHHOroO aHeBpU3Ma-
ocTeoapTput cuHapoma (a SMAD3-related aneurysms-osteoarthritis syndrome) Hanomunaet JI4C,
ofHaKo myTauuu B reHax FBN1, TGF-BR1 n TGF-BR2 otcyTctBytoT [118]. Y yacTv naumeHToB oTmeya-
etcAa MmapdaHonofobHbI rabuTyc, y Apyrux — yepenHo-nuueBble aHoManum (aucmopdum) ¢ Taku-
MU 0COBEHHOCTAMY BHELLWHOCTY, KaK rMnepTesiopmsM U aHOManuu yBynu B BUAE LUMPOKOTO U pas-
[BOEHHOTO A3bluka (HanomuHatowero Takosoi npu JIAC). [le6ioT 3ab6oneBaHns xapakTepusyertca
paHHMM Hauyanom OCTeoaPTPUTA 1 PacceKaloLLero OCTeOXOHAPUTa (B IMTepaType 0603Ha4aeTCA Kak
NAC c octeoapTputom). HacTo NpoABNAIOTCA KapANOBaCKyNAPHbIe HapyLIeHUs, BKoYatoLwue anc-
cekuuto 1 pas3sutune ATA. AHeBpPM3MbI paHee KnaccudpuumpoBan Kak HECMHAPOMHbIE.
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B HacToAwee Bpema JIAC Tin 3 valle BcTpeyaeTca B cTpykType cAPTA (nepekpbiBaetca ¢ CAPTA
npu CM naun NAC Trna 1 un 2). B 2% cnyyaes SMAD3-myTaLmmn OTBETCTBEHHbI 32 HECMHAPOMHbIE Ce-
MeliHble paccnoeHunsa ATA [120].

CuHpgpom Jlyuca - Aiutua (J14C, Tvn 4) obycnosneH myTauuen B reHe TGFB2 (190220), kogupyio-
wem TGF-B2. Nposensetcs popmuposaHmem APTA. KNMHMYECKN KOXKHbIE 11 CKENETHbIE NPOSIBNEHNSA
MOryT nepekpbiBaTbca ¢ CM. OTnnumTenbHaa 0cobeHHOCTb — GOpMMpPOBaHUE MUKCOMATO3HOW 60-
Ne3Hn MuTpanbHoro Knanaxa [119].

Cunppom Jlyuca - Autua (J14C, Tvn 5) obycnosneH myTauuein B reHe TGFB3 (190230), koanpy-
towem TGF-33. Mposasnaetca APTA co CXOXMMU KOMHBIMU U CKENETHBIMYW NMPOABIEHNAMY, XapaKTep-
Hbimu ana CM (an. pecypc OMIM).

CuHpapom Jlyuca - [iutua c 6onesHbio MUTPaNbHOro KnanaHa. KnmHuyeckmin BapuaHT Te-
YeHVA IBEHUSIBHOMO NoMNo3a (CMHAPOMa HacneACTBEHHOI reMopparnyeckoln TeneaHrnaKTasnm).
O6ycnoBrneH retepo3nroTHoM MyTaLuen B 3k3oHe 10-ro reHa SMAD 4 Ha xpomocome 18g21.2 (OMIM
#175050) [120]. Heo6bIUHOCTb KIIMHNYECKOTO TeUEHMS IBEHUIBHOTO MOJIMMNO3a 3aKJYaeTca B CO-
nytcTBytowem MNMMK ¢ mutpanbHOW peryprutauven 1 gunataumen aopTtbl B AOMOSIHEHNE K XKeny-
AOYHO-KMLWEYHbIM raMapTamaTo3HbIM nonvnam. TeneaHrnskTasmm He BblABAATCA. [1oKa3aHo, 4To
rannoHefocTaTouHOCTb reHa SMAD4, urpatowas onpeaeneHHyto ponb B TGF-B1-curHanuxre, agns-
eTcA BEPOATHON NPUUYNHON aopTonaTnn 1 AUCPYHKUMM MUTPanbHOro KnanaHa [121], uto penaet
3To 3abosieBaHVe CXOXUM ¢ nposBneHuamn CM (154700) n 14C (609192).

CuHgpom apTepmanbHoii usBunucroctn (arterial tortuosity syndrome) - pepkoe AP-
3aboneBaHNe COEAUHUTENbHOW TKaHW, XapakTepusytoleecs pacnpoCTPaHEHHOW U BblpaXKeHHON
W3BUINCTOCTbIO, YAJIMHEHMEM, YacTbIMW CTEHO3aMK, CErMEeHTapHOWM COCYAMCTOW runonnasmen,
aHeBpU3MaMy aopTbl M apTepuin cpefHero pa3mepa [122]. 3auacTylo BOBieKaloTCA KOCTHaA cMcTema
1 KoXa. B ocHoBe reHeTnyeckoro gedeKkTa NexunT roMo3UroTHOe NN CoyeTaHHOe reTepo3nroTHoe
HOCWTENbCTBO MyTauuii B reHe SLC2AT0, KOTOPbIN KogupyeT TpaHCMemMbpaHHbI 6enok 10-ro Tvna
(GLUT10), uto NnpnBOAUT K He[OCTaTKy NepeHocUmnKa rmiokosbl [123, 124], n Takke paccmaTpumBaeTca
B KOHTEKCTE pa3BUTUA NHCYNIMHOPE3UCTEHTHOCTM [125, 126]. XapakTepur3yeTca HapyLueHnem Mop-
doreHesza apTepuii BCneAcTBUe HapyLIEHWA YNPYTUX 3NacTUYECKUX BOMOKOH [127]. BonbluMHCTBO
naLmneHTOB yMUpPAET B MIafeHYeCcTBe, OfHAKO Te, KOTOpble JOXKMBAIOT O B3POCNOro BO3pacTa, YyB-
CTBYIOT ceba xopoLwuo [127].

3nepca - flaHno cuHgpom, cocyauctbiii Tun (VEDS IV Tuina) obycnosneH MyTauusamu B reHe
COL3A1, xogupytowem konnareH Tina lll. uarHo3 yctaHaBnMBaeTcsA Ha OCHOBAHWUN KIMHUYECKNX
NPV3HAKOB, HEMHBA3VBHOWN BM3yanu3aunun v naeHTMdrKaumm Mytaumm B reHe. Xapakrepusyetcs
CnaboCTbio COCYAOB U TKaHel. XapaKTepHbIMM BHELIHVMU MpU3Hakamu, otnuyaowmmn VEDS ot
CM, ABnA0TCA NPOCBEUNBAIOLLAACA KOXa, Jlerkoe noaBfieHne CUHAKOB, AncTpoduryeckoe pybuesa-
HVe 1 NPEeAPacnoNoXeHHOCTb K pa3pbiBaM KULIEYHMKA U MaTKU (BO Bpemsa 6epemeHHOCTH). Kak
NpaBuno, paccioeHne UM Pas3pbiB BO3HNKAET B apTepuax CpeaHero pasmepa, XoTa NHOrAa B 3TOT
npoLecc BoBJieKaeTcA Takxke 1 aopTa. [peapacnonoKeHHOCTN K MOpPaXeHUo KOPHA aopTbl He Ha-
6nopaetcsa. MpumMepHO NONOBUHA aHEBPW3M W PACCIOEHU BO3HWKAET B apTepusax FpyAHOro nim
6pIOLLHOro OTAENa; apTePUU FOMOBbI, LWen N KOHeYHoCTel BoBneKatotca pexe [128]. Coobuiaetca
0 popMUPOBaHMM MeLoTHaTbIX aHeBPM3M. Tpu Apyrux pegkux Tmna EDS cBA3aHbl ¢ cocyamcTbimm
npobnemamu. Kndockonnotuuecknin Tun (paHee — EDS tvn VI) xapaktepmsyeTca Knudpockonmosom,
'MC v mbllweyHol runotoHmnen. laHHoe AP-3aboneBaHue 06yClIOBNEHO HapyLleHAMU GepMeHTa-
TUBHOWM aKTMBHOCTU NU3MATMAPOKCUNIA3bI, Kogupyemon reHom PLOD1. Habniopatotca gunatauus
W pacciioeHne aopTbl, pa3pbiB apTepuin cpegHero pasmepa [129]. NpoponkntenbHOCTb XXN3HW
3HauNTeNbHO CcoKpalleHa (50%-A CMepTHOCTb MO JOCTUMKEHWM BO3pacTa 48 neT) n3-3a CNOHTaHHbIX
pa3pbiBOB BHYTPEHHNX OPraHOB 1 KPOBEHOCHbIX COCYAOB.

CUHAPOM MYNBTUCUCTEMHON ANCHYHKLNM MaaKon MycKynaTypbl. Y naleHToB B BO3pacTe
11-24 neT onvcaHbl de NOVO reTepo3UroTHbIE MUCCEHC MyTauum B reHe ACTA2, KOTOpble MOTYT Bbl-
3bIBaTh ANCPYHKLMIO KNETOK MMafKow MyCKynaTypbl BO BCEM Tene. ITo NpUBOANT K 6onee TaxKenbiM
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Mo TEYEHUIO COCYAMCTbIM 3a60NEeBaHUAM C BbICOKOMN MEHETPAHTHOCTbIO, KOTopble BKovatoT APTA,
OTKPbITbI aOPTaNibHbIA NPOTOK, CTEHO3 U paclIMpPeHne COCyOB roJIOBHOrO MO3ra, rmnepaxoreH-
HOCTb NePUBEHTPUKYNAPHOro 6enoro BellecTsa ronoBHOro Mo3sra Ha MPT, nerounyto runepTteHsuto,
a TakKe PpUKCUMPOBaHHbIE paclIMPEeHHble 3payky, IMMOTOHMI0 MOYEBOrO My3bipA, He3aBepLUEHHbIN
NoBopoT (ManbpoTaLmsa) K TMNONePUCTaNbTUKY KMLeyHrKa [47].

HacnepcTBeHHas remopparnyeckas TeneaHruskTasmua, Tun 1 (6onesHs Paupgio — O cnepa -
Be 6epa, remopparnyecknii aHrMomaTtos) — HacieicTBeHHoe 3aboneBaHue (1:5000), B OCHOBE KOTO-
pOro NEXWT HEMOMHOLEHHOCTb COCYANCTOro SHAoTenuA. | TN reHeTnyeckmin 6onesHn accounnpy-
eTca ¢ MyTauuen B reHe ENG, pacnonoxeHHbIM B lokyce 9q 33-11, kogupyolem TpaHCMeMbpaH-
HbI rmkonpoTeunH, Tin | (CD105). XapakTepHa knaccmyeckas Tpraaa npusHaKkos: 1 — cocygucTble
paclinpeHmns B BUAE TeNeaHrM3KTasnm KOXHbIX MOKPOBOB 1 BMCLiepasibHble COCYANCTbIE aHOMaNnn
(@HrMoMbI, apTepPNO-BEHO3HbIE aHEBPU3MbI, WYHTbI B NIEFKNX, NEYEHU, FTONIOBHOM MO3re U T.4.); 2 —
remopparnyeckuin guates (npexkge BCEro NOBTOPHblIE HOCOBble KpoBoTeueHusA); 3 — AL-Tun Ha-
cnefoBaHuA. Ha pasHbix yYacTKax KOXu 1 CIM3NCTbIX 060104Kax ry6, pTa, BO BHYTPEHHMX OpraHax
06pasyloTCcA MHOXECTBEHHbIE aHMMOMbI U TeNeaHrMaKTasum (@HOManumM cocyfoB), KoTopble MOryT
COMNPOBOXAATHCA XKU3HEYTPOXKAOLMMN KPOBOTEUEHMAMU. AHOManun LepebpasbHbIX COCYA0B 06-
HapyxuBatoTcA B 5-10% cnyyaeB B BMAE aHMMOM, apTEPUOBEHO3HbIX COYCTUI, aHeBpu3M. Criyyaes
ocTpbix PA He onmcaHo. OWnbKM B fnarHOCTHKe 3Toro 3abonesaHnsa MoryT gocturatb 50-75% [130].

AHeBpu3ma 6plowHom aopTbl (ABA). PaccmaTpurBaeTcs B JaHHOM pasgene B CBA3M C BO3MOX-
HbIM METaXPOHHbIM NMOPaXKeHWEM — Pa3BUTMEM aHEBPU3MbI rpyaHoOro otaena B 20% cnyyaes [131].
B TMnnuHbIX Cyyanx BoBneKaeTca OploWHaA aopTa HUXKe OTXOXKAEHUA NoYeYHbIX apTepuin. Acco-
LMMPYeTCA C aTepOCKIEePO30M, NP KOTOPOM, Kak Npasuio, OTCYTCTBYeT MefmnanbHadA fereHepaLms,
Habniogaemas npw HacneacTBeHHbIX APTA n CM. BcTpeyaeTca B OCHOBHOM Y NMOXMIIbIX My>K4uH. Ce-
MeliHaAa arperaumsa ABA xopoLuo n3BecTHa y POACTBEHHNKOB MepBON CTeNneHn — B ABeHaauaTb pa3
MOBbILWEHHbIN prcK pa3BuTrA ABA [132]. BbiABneHbl earHMYHbBIE HYKIEOTMAHBIE MOMMOPGU3MDbI HA
NOKycax, yBenuuvpaiolime puck passutna AbA, meHgeneBcKme reHbl He ycTaHoBneHbl [133].

[BycTBOpuUaThiil (6MKycnupanbHbiil) aopTanbHbiil KnanaH 6e3 Kanbundukauymm (AAK)
B AETCKOM 1 IOHOLLECKOM BO3pacTe, Kak MPaBusio, He NPoABAAeTCA KNMHNYeckn. OfHaKo B AUHaMK-
Ke K TpeTbel — YeTBepToN AeKafaM XK13HW 3aKaHuMBaeTCA GopMrpoBaHMEM KanbLduLmpyoLero
CTeHo3a aopTbl. PUcK paccnoeHna aopTbl B 9 pa3 Bbille, YeM Y NALMEHTOB C TPEXCTBOPYATLIM aop-
TasIbHbIM K/lanaHoM.

Pacwmpenne aoptbl npn JAK BcTpeuyaetcs B ntob6om Bo3pacTe. PacnpoctpaHeHHocTb [AK co-
cTaBnsaeT 1-2% s nonynAunmu [134, 135, 136], 3HaunTENbHO yBENMUMBAACH A0 2-9% Npu pacceyeHun
aoptbl (PA) Tna A n 3% - npu PA Trna B [137]. C yyeTom BbICOKOW C pacrnipocTpaHeHHocTn JAK
(Tabn. 13) HabnogaembIx Clly4aeB AUCCEKLMMN aOPTbl 3HaUMTENbHO 6onblue, yem npu CM [140].

Ta6nuua 13
CpaBHUTeNbHaA XapaKTepuUCTKa KINHUYecKo MaHudectauuy nopaeHuil aopTbl y NaLMeHToB
¢ cuHgpomom MapdaHa n 4ByCTBOPYATLIM A0PTasibHbIM K/lanaHOM

3a6oneBaHne PacnpocTtpaHeHHOCTb BepoATHoCTb AnccekUnn
CuHppom MapdaHa 0,01% (1:10 000) 40%
[1BycTBOpYaTbIN aopTasbHbI KnanaH 1-2% 5%

Mofpo6Hoe onucaHne aopTonaTnn, accounmpoBaHHol ¢ JAK, npefcTtasneHo B rnase 5.

4.8.1.2. HecnHppomHble dopmbl APTA

[JaHHbIi pa3gen npeacTaBneH HeJAaBHO OTKPbLITbIMKA MyTauUMAMM B FeHaxX, OTBETCTBEHHbIX 3a
KOMMOHEHTbI COKpPaTMTENbHOrO annapara riagkoMbilueyHbix kKnetok (TMK) aopTbl.

CemenHas Al'A (AAT6). [eTepo3unroTHble MmyTauuy B reHe ACTA2, kogupytolem a-aktH FTMK aop-
Tbl, pa3suTre AlA coyeTaeTcs C OTKpbITbIM apTepuanbHbiM npoTtokom (OAIM), pexe — ¢ JAK v gonon-
HUTENbHO NPOABAAETCA TaKMMU CUMMTOMaMW, Kak ceTyatoe nueefo (livedo reticularis) n ¢pnokkynbl
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papyxku. MyTtaumn ACTA2 ABNAIOTCA CaMOI YacTOW NPUYNHON OCTPON Anccekumnmn aopTbl — 14% Bcex
cnyuyaes fTAAD [89]. Auccekumsi BO3MOXKHA Npv uameTpe KOpHS aopTbl B 4,5 cMm. TeyeHre mMeHee
arpeccuBHoe, yem npu JIAC (go 67 ner). MoBbIWEeH PUCK APYTX PaHHUX Kapamo- 1 LepebpoBacKynsap-
HbIX COObITUI (PaHHME MOPaXEeHUs KOPOHAPHbIX apTepuii ¢ pa3sutnem UBC, niwemmnyeckme UHCYNbTbI
1 aHeBPM3Mbl COCYA0B ronoBHOro Mo3ra) [89]. bonesHb «moamosn» (# 614042) npn ACTA2-myTaumax
npepnonaraeT peaKkuin LepebpoBacKyNAPHbIA CUHAPOM, XapaKTepu3yoLWUInca ABYCTOPOHHEN Npo-
rpeccupyioLeinl OKKIo3ne M CTEHO30M TePMUHaNbHbIX BETBEN BHYTPEHHUX COHHbIX apTepulii,
BefyLwen K popMMpoBaHmio CeTU KosaTepanbHbIX (JOMOMHUTENbHbBIX) COCYA0B HAa OCHOBaHUWN MO3-
ra (Apkas omunuMTenbHan YepTa 3abonesaHus) [12, 47, 89]. OTMeyaeTcs 3HAUNTENBHO MOBbILIEHHbIN
puck paccnoeHus ATA npy MUHMManNbHBIX U3MEHeHWAX aopTbl Y 6epemMeHHbIX.

CemeliHana AlA (AAT4) Bbi3BaHa reTepo3vroTHbIMK MyTauuammn B reHe MYHT1, kogupytowem
6enok TAxenbix Lenen mnosmHa 11 TMK. fiBnAeTcA rnaBHbIM COKpaTUTeNIbHBIM 6enkom, mpoayLupy-
embim B TMK. AHeBpUu3Ma KOpHA aopTbl YacTo accouumnpoBaHa ¢ OAI; pacceveHne HabnogaeTcs He-
yacto [67, 72]. Pegko, HO MOryT OTMeYaTbCA aHeBPM3Ma U pacCceUYeHne HUCXOZALLEN aoPThl, UHTPa-
KpaHwuanbHble aHeBPU3Mbl COHHbIX apTepuid, paHee Hauyano VIBC, o6nutepupytoLlero sHgaptepunTa
nepudepryeckrx cocynos, MHCYNnbToB. OTMeuYaeTcs ceMeNHbI aHaMHe3 BHE3aNHOW CMepTH yxKe Ha
yeTBEPTOM JecATUNETUM XMn3HKW. Cneyndryeckoro ¢eHoTNa He ONUCaHO.

CemeiiHana ATA (AAT7). MyTauun B reHe, KOAUPYIOLLEM KMHA3Yy, KOHTPONMPYIOLLYIO KOHTPaK-
TUNbHY0 GyHKLMIO nerkmnx Lene mnosuna NMK (myosin light chain kinase, MYLK) Ha xpomocome
3g21, MOryT BbI3blBaTb ANCCEKLMIO aOPTbl 6e3 GOPMUPOBaHNA NEPBUYHOI aHeBpM3MbI [68].

TGF-B1-3aBucumble Backynonatum. MyTtaumm B peuentopax TGFBR 1 (AAT5, JIAC 1)
n TGFBR 2 (AAT3, JIAC 2) moryT Bbi3blBaTb MaTO/IOrMIO, OFPAaHNYEHHYIO MPOABNEHNAMN B aopTe.
BmecTo pa3BuTUA Knaccuueckux cMHapomasnbHbix ocobeHHocTeln JIAC MoXeT oTMeUaTbCa MATKUIA
npodunb (benotun) JIAC [160]. CywecTByeT NOBbILWEHHbIA PUCK aHEBPY3M U PACCIOEHNIA APYTnX
COCyf0B, B TOM U/CJIE€ aHEBPU3M COCYL0B rOSIOBHOMO MO3ra, 0COBEHHO B Cllyyae MyTauuii B peLien-
Topax TGFBR 2-ro Tuna (J14C 2).

CemeiiHana ATA (AAT8) accounmpyeTca C reTepo3nroTHbIMU MUCCeHC-MyTaumamum B reHe PRKGT,
Kogupytowem LrM®-3aBrcMmble perynatopHble npoTerHKuHasbl Tuna | (PRKG / PRKG1B) [138]. Mpo-
TEMHKMHa3bl UTPaIoT BaXKHYIO PONb B peflakcaunmy ragknx MbliliL, COCYA0B (YMEHbLUEHUN KOHTPaK-
TUNbHBIX CBONCTB cocyamncTbix FTMK) n nHrnbuposaHmm arperauyum tpombéoumTos [139]. KnuHnueckn
NpoABNATCA HacneacTBeHHbIMU APTA oboux Tvnos — A 1 B ¢ Al-Tunom HacnepoBaHus. Paccnoe-
HMe aopTbl MOXKET MPOU30MTIN BO BTOPOM AECATUIETUN XN3HW. [IpOABNAETCA BHE3aNHOW CMEPTbIO
B Bo3pacte 17-18 net (go 37-45 net) 0ANHAKOBO KakK Y XeHLWMH, Tak U My>k4nH. CO CTOPOHbI cep-
[AEYHO-COCYANCTON CUCTEMDBI PEAKO, HO MOTYT OTMeYaTbCA U3BUTOCTb FPYAHOM aopTbl, aHEBPU3MbI
KOPOHapHbIX apTepuin N Nx paccevyeHne, aHeBpn3Ma MexnpeacepaHomn neperopogkm. BoamoxHbl
MeTaxXPOHHbIE NMOPAXKEHUs / aHEBPU3MbI BPIOWHON aopTbl. HeyacTo, HO oTMevatloTcA LepebpoBa-
CKynApHble 3a60neBaHUA MasibiX COCYAOB.

CemenHana ATA (AAT9) obycnoBnieHa reTepo3uroTHbIMM MyTauusmu B reHe MFAPS, kognpy-
owemM MUKpodunbpun-accoummpoBaHHbii rnukonpotenH 2 (microfibril-associated glycoprotein
2; MAGP2). flBnaeTca KOMMNOHEHTOM 31aCTUH-aCCOLUNPOBAHHBIX (GUOPUNANH-COpEPKALLNX) MU-
kpodurbpnn BKM [70]. Kogupyembiii 6enok cnocobcTByeT NpUKpenneHnto KNeTok K Mukpodubpu-
nam yepes anboda-V-6eta-3-uHTerpurH. MNMopaxeHre aopTbl Yalle OrpaHUYUBAETCA pPacLIUpPeHeM
unu GopmMrMpoBaHNEM aHEBPU3MbI, AUCCEKLUSA PAa3BUBAETCA PelKO. Y HEKOTOPbIX NALMEHTOB OTMe-
yaeTcA Nponarnc MATPaNbHOro KnanaHa, passutue pubpunnaumm npeacepamnin. Hevacto, Ho moryT
NPOABNATLCS GEHOTMNNYECKNE NMPU3HAKM KOCTHO-CKENIETHBIX aHOManuin B BUge BpoxaeHHom K
(pectus excavatum / carinatum), apaxHogaKkTUIVs, apKoBraHoe Hebo.

KJTIOYEBDIE NOJIOMKEHUA
= InddepeHumnanbHbI AnarHO3 OCHOBBLIBAETCA B MEPBYIO oYepeab Ha UCKIOYEHUN N3BECTHBIX

reHeTMYECKMNX CMHAPOMOB C MOC/EeAYIOLMM FeHETUYECKM KOHCYNIbTMPOBaHNeM 1 obcneaoBa-

HUWN POACTBEHHWKOB NEPBO TIMHUN.
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®  Ocoboe 3HaueHMe criefyeT NpraaBaTb CneynPprUecKnM KIMHUKO-GeHOTUMNYECKUM NPOosBe-
HUAM, NpeanonaralLWmnm PUCK AUCCeKLUn aopTbl 6e3 GopMMpPoBaHNA NEPBUYHON aHEBPM3MbI,
paHHKX LepebpoBacKynsapHbIX 3a6oneBaHuUi.
4.8.2. OnddepeHumnanbHana ANArHOCTUKA OCTPOro aopTasibHOro CMHAPoOMa
[lo 30% nauneHToB c ocTpbiM PA mOCTynaloT C APYrM AMarHO30M. YBeinyeHme WaHCoB Ha CBO-
eBpeMeHHyto anarHoctuky Bcex OAC npegnonaraeT NPUHATME BO BHMMaHWE COYETaHMA JOTeCTOo-
BbIX BEPOATHOCTeN (Tabn. 14, 15), BKOUAIOLWYMX KIMHUYECKME JaHHble, TabopaTopHble U BU3yanu-
3vpytoLme nccnefoBaHus.

Ta6bnuua 14
KnuHuuyeckune flaHHble, nonesHble (Mcnonb3ylowmecs) Ana anpnopHoi oueHkn OAC

XapakTtepuctuku 6onu YcnoBus BbICOKOro pucka npu o6cne-

YcnoBusa BbICOKOro puckKa
BbICOKOro pucka AoBaHUN

— CuHapom MapdaHa (nam apy- | _ Bonb B rpyau, cnuHe

rme 3aboneBaHuA coefuHU- 6 — [lpusHaku fedrunta nepoysmu,

TeNbHOM TKaHW), vnm OONM B XKNBOTE, . - peduuymt nynbca,
— CeMelHbli aHamHe3 3abone- ONVCHIBAaGMbIE OO | _ pasHuua cuctonmyeckoro Afl,

BaHWIN aopTbl, 5 fs;;f&y;?mmx Xapak- | pokanbHbii HeBponornyecknin fedu-
— paHee M3BEeCTHbI MOPOK aop- - peakoe Hauano, uuT (B coyeTanmm ¢ 601b10),

TanbHOro Knanawa, - GoNbLIAS NHTEH- ~  AaCTONMUeCKNiA Liym Ha aopTe (Bn?p—
— paHee n3BecTHasA ATA, } CUBHOCTD Bble MOABUBLLUACA U COYeTalWMACA
— npepwecTBylolne  BO3Aeit- ) pa3prBaK,)LLU/Il7I c 60/1eBbIM CUHAPOMOM),

CTBUA Ha aopTy (B TOM uncne —  TUNOTOHWA W LIOK

XapakTep

onepauun Ha cepaue)

Ona anddepeHuranbHOM ANArHOCTMKN UMK BbIBNIEHUS OCNTOXHEHUI TpebyeTcs npoBeaeHve
cnefyoLmx n1abopaTopHbIX MCCNeAO0BaHWI, NePeUNCieHHbIX B Tabn. 15.

Ta6bnuua 15
JlabopaTopHble nccnefoBaHusA, Heo6xogumbie npu octpom PA
JlabopaTopHbie TecTbl BbisiBNeHne Npru3HaKoB
KonuuecTBo aputpoumToB MNoTepsa KpoBK, KPOBOTEUEHME, aHeMUA
Konnuectso neikountos WHdekuna, BocnaneHme (CCBO)
C-peaKkTuBHbIN 6enoK BocnanuTenbHbin oTBeT
MpoKanbLUMTOHNHOBDLIN TECT OunddepeHumanbHas gnarHoctmka mexagy CCBO n cencmcom
KOK Penepdy3noHHoe nospexaeHne, pabaomuonuns
TponoHuH Tunn T Nwemus mnokapga, nHdapKT Mmokapaa
O-Onmep PA, Tpom603M6051MA NeroyHo aptTepun, Tpomo603
KpeaTuHuH MoyeuHasn HepoOCTaTOUHOCTD (CyLecTByOLWanA UK pa3BrBatoLLAAcs)
ACT/ANT Nwemuna neyeHn, nopaxeHune neyeHn
NakTat Mwemma KuweyHmka, MeTabonmueckre HapyLeHus
MMioko3a CaxapHblil grabet
la3bl KPOBM MeTabonunyeckme HapyLLeHNA, HAacCblLEeHME KNCIOPOLOM

Mprmeyarus: CCBO — cMHAPOM CUCTEMHOTO BOCMIANMTENbHOTO OTBETa; PA — paccioeHvie aopTbl.

Mpwn noBbilweHHOM ypoBHe D-gumepa nopgospeHune Ha PA Bo3pacTtaet [94]. Kak npasuno,
ypoBeHb D-grMepa cpa3y ouyeHb BbICOKMI NO CPAaBHEHUIO C ApYyrumiu 3aboneBaHusMu, nNpu
KOTOpbIX ypoBeHb D-gumepa noBbllwaeTca nocteneHHo. D-gumep obnagaet camoi BbICOKOW
ONArHOCTNYECKOW LLEeHHOCTbIO B TeueHne nepBoro yaca [94]. Ecnu D-gumep oTpuuaTtenbHbin,
Nno-npexHemy AOJIKHA COXPaHATbCA MOBbILEHHAA HaCTOPOXKXEHHOCTb B OTHOLWEHWW Hannyuna
NMT n NAA.
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Tak Kak PA nopaxaeT cpefHtot0 060104KY CTEHKM aopTbl, GbiNn NpeAnoXeHbl HECKONbKO 61o-
MapKepoB, CBA3aHHbIX C TPaBMOM 3HAoTenna cocynos nnm FMK (MMO3uH rmagkux mbiwiL), cocyam-
CTOrO MHTEPCTULMA (KanbNOHWH, MaTPUKCHbIE MeTannonpoTenHasbl 8), 3nacTnyecknin naMmyH aop-
Tbl (pacTBOpMMbIe $ppParmMeHTbl 31aCTMHA) U NPU3HaKK BocnaneHusa (TeHacuuH-C) unm Tpomb603a,
KOTOpble B HacTosALLee BPeMA U3y4yaloTCa, HO elle He BOLWMN B PeanbHYI0 KINHUYECKYIO NPaKTUKY
[92,93].

AwnarHocTnyeckaa Busyanusauus npm octpom PA

KT, MPT, n Yl>xoKl ogrMHakoBO HadeXHbl ANnA NOATBEPXKAEHUA WM UCKIOYEHUA AMarHosa
octporo PA [140]. OgHako npoegeHvie KT n MPT pgomxHbl o6cyxgatbca npexae YMNIxoKl ana
OLeHKM pacnpocTpaHeHna ocTporo PA 1 BoBneueHna BeTBelW aopTbl, @ TakkKe ANA AUArHOCTUKK
WM, NAA n TNA [141, 142]. B cBoto ouepeab, UTNIxoKI ¢ ncnonb3osaHnem gonnneporpadumn obna-
JaeT NpenMyLLecTBOM MK OLIeHKe KPOBOTOKa Yepe3 deHecTpauum 1 onpeieneHnn nx pacrnonoxe-
HuA. YMNIxoKI MoxeT npeacTaBnATb 60/bLWON MHTEPEC Y OYEHb HECTaOWbHBIX MALUEHTOB 1 MOXET
ObITb MCMONb30BaHa A/t KOHTPOJIS 32 USMEHEHNAMY KaK MHTPaornepauroHHO, Tak U B rocsieonepa-
LMOHHOM Mepuroae B OTAENEHUN NHTEHCMBHON Tepanun [143].

KJTIOYEBBIE MNOJIOMKEHUA

OcHOBHOW Lenblo BM3yanm3aumm npy ocTpom PA ABnAeTca KOMNNeKCHaA OLeHKa BCel aopTbl,
B TOM YncCyie AnameTpoB, GOPMbI a0PTbl 1 PACNPOCTPAHEHUA PACCIOEHMSA, BOBIeUEHMA B MpoLecc
paccnoeHna KOPHA aopTbl, OTHOLIEHUA C NPUEXALWMMK CTPYKTYPaMM 1 HanMuna BHYTPUCTEHOY-
Horo Tpomb6o3a [94, 144]. lononHUTeNbHO HEOOXOAUMO BbIABKTL conyTcTaytowre VM, MAA n Bo-
BfleYeHne B aHEBPU3MaATNYECKOe NopakeHne BeTBel aopTbl.

4.9. OueHKa pucKa 1 NporHos

4.9.1. EcTecTBeHHOe TeueHune

HopmanbHble ArameTpbl BOCXOAALLErO OTAeNa aopTbl No pesynbratam MCKT v peHTreHorpadum
OlK npencraBneHbl B Tabn. 16 [145].

Ta6bnuua 16
Pa3smepbl KOPHA N BOCXOASALLEro OTAE/NA aOPTbl B HOpMe
Owaen aoproi I'pauwu,blvcpenumx CraHpapTHoe oTKNoHe- | Tun uccnepoBa-
3Ha4YeHMIi, CM HUe OT cpefiHero, cm HUA
KopeHb aopTbl (KeHLnHbI) 3,50-3,72 0,38 KT
KopeHb aopTbl (My>KUMHbI) 3,63-3,91 0,38 KT
Bocxopauwan aopta (My>K4uHbl, 286 _ POIK
PKEHLLVMHDI).

MpumeyaHma: KT - komnbloTepHasa Tomorpadus, POTK — peHTreHorpadma opraHoB rpyfHOI KNeTKM.

B TeueHue XKM3HN yenoBeka AnameTp aopTbl MOCTENEHHO yBENNYMBAETCA CO CKOPOCTbio 0,12-
0,29 mm B rog [146]. Oxngaemoe B Hopme paclupeHne aopTbl COCTaBAAET OKOMOo 0,9 MM Y MyXUMH
1 0,7 MM Yy >KeHLWMH Ha Kaxgaoe aecatunetne xusxm [60]. MegneHHbIn, HO NPorpeccnpyoLmin Npo-
Llecc AunaTtaumm aopTbl CYUTAETCA CEACTBMEM CTaPEHUA, CBA3AHHBIM C 60s1ee BbICOKMM KO3ddnLm-
€HTOM COOTHOLUEHUA KOolareHa K 31acTuHy, Hapagy C MOBbILLEHNEM XKXeCTKOCTU COCYA0B, AaBfieHNA
n nynbca [147, 57]. ononHUTeNbHO CyLeCcTBYeT 3aBUCMMOCTb OT Mnofa (guamMeTp aopTbl > Y MyX-
YMH), O4HAKO C BO3PAaCcTOM Pasfinyma HUBENUPYIOTCA.

Mpw n3mepeHnmn apyrux (6pIoLWHOro) OTAENOB a0PTbl Pa3NNUUA, CBA3aHHbIE C MOJIOM, HABENU-
pytoTca, ecnu yuntbisaetca MMT.

JIumnTMpOBaHHbIe PU3MUECKMe Harpy3Kn NMEIOT MLb OFrPaHNUYeHHOe BANAHME Ha ¢pu3nono-
rmyeckoe pemogenunpoBaHue (pacwmpeHne) KA — BepxHuin npegen (99-i NpoueHTUb) 3HaYEHNI
anametpa cocTtaBnaeT 40 MM Y MY>KUUH 1 34 MM Y »KeHLmnH [148].
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4.9.2. CKOpOCTb NporpeccMpoBaHnA HacneacTBeHHbIX ATA

CemeiiHble (HecuHapomHbie) ATA pacTyT 6bicTpee, yem fereHepaTnBHble GOPMbI — CO CKOPO-
CTbio A0 2,1 MM / rof (06Lwue faHHble AN aHeBPU3M BOCXOAALLEN Y HUCXOAALLEH rPYyAHON aopTbl);
Temnbl pocTa «cropagmueckmx» dopm AlA moryT coctaBnsaTb fo 3 mm / roa. Mpwu JAK ckopocTb pac-
LIMPeHNA aopTbl cocTaBnAeT npumepHo 0,5 mm / rog [149].

Temnbl pocta cuHApoMHbIX ¢popm ATA paznnyHbl: npyu CM B cpegHem coctaBnaoT 0,5-1 mm /
roa, npu 1IAC moryT coctaBnaTb 6onee Yem 10 MM/ rof (CMepTb HacTynaet B cpeaHeM B 26 neT) [150,
151, 152].

Temnbl pocTa aHeBpU3M HUCXOAALLEIN aopTbl ObiCTpee — [0 3 MM / rof, Yem BocxofdLlein —
1 mm / rog [153]. CpeaHAA CKOPOCTb POCTa aHEBPU3M ANCTaNIbHbIX OTAENOB HUCXOAALLE aopTbl
nocne xupyprudeckomn koppekumm AoK n npokcmmanbHowm aopTbl y naymeHtoB ¢ CM cocTtaBnaeT
0,58%0,5 mm/ roa. [inccekumm, HEOTNOXHble BMeLlaTeNbCTBa U apTepunanbHas runepteHsma npu CM
accoummpyoTcs ¢ 60MbWKM AMaMeTPOM ANCTabHbIX OTAENOB aOPTbl B OTAANIEHHbIE CPOKM U € 60-
Nlee 3HaYMTENbHOM CKOPOCTbIO PacLUMPEHUA aOpTbl B TeueHme BpemeHn [154].

4.9.3. PucK paccnoeHuns aopTbl

AHeBpU3Ma aopTbl 06bIYHO NpeALIecTByeT ee Pacc/ioeHuto. B 6onbLIMHCTBE CyYaeB pUCK pas-
pbiBa aopTbl YBENUYMBAETCA MPY MaKCUMasbHbIX pasmepax aopTbl 0kono 55 mm [9]. OgHako, no
faHHbIM IRAD, nouTtn 60% PA BOCXoAALLE aOpTbl MPOUCXOANUT NpU ee arnameTpe <55 MM — obLye-
NPUHATOrO KpUTepua pacmpeHna aopTbl [17].

Mpw pereHepaTrBHbIX popmMax ATA cyliecTByeT H6bICTPbIN POCT prcka PA unm paspbia npu gna-
mMeTpe aopTbl >60 MM As BocxoasaLero otaena u >70 MM gnsa HACXOZALWero otaena aoptbl [155].
NHaneungyanbHbi pyck PA npy MeHbluem gnameTpe aopTbl O4eHb HU3OK.

Puck PA HacnepcTBeHHbIx ATA pe3ko Bo3pacTaeT npu guameTpe yxe <50 MM 1 npu Temnax po-
CTa aHeBPU3MbI:
= 0,8 Mmm/ rog — npu cAPTA (npu CM);
= 1 mm/rog - npu HCAPTA (y nuy ¢ myTaumen B reHax TGFBR2, MYH11, ACTA2) [156, 157, 89];
= 33 MM/ rog - npu criopaguyeckoi dopme APTA.

Prck ocnoxHeHun ATA ycnoBHO MOXHO KnaccmduumpoBaTb Ha 3 KaTeropum no NHAeKCy pasme-
pa aopTbl (MIPA), KOTOPbIN BbIYNCNAETCA KaK COOTHOLLIEHMe AnameTpa aopTbl K MNMNT (tabn. 17).

Ta6nuua 17
Kateropuu pncka APTA no nigeKkcy pasmepa aoptbl

UHpekc pasmepa aopThbl

KaTteropus pucka ExxerogHas yacToTa OC/IOXKHeHUI (MPA)

Huzknn 4% <2,75 cm/m?

CpenHun 8% mexay 2,75 n 4,25 cm/m?
Bbicokui 20% >4,25 cm/m?

MpumeyaHme: BepxHuii npeaen Hopmbl MIPA B 2,1 cM/M? yCTaHOBJIEH Ha YPOBHE aOpTaNibHOrO CHHYyCa.
CokpalleHue: VIPA — nHaekc pasmepa aopTbl.

4.9.4. PucK conyTCTBYIOLWUX CEPAEYHO-COCYAUNCTbIX 3a6on1eBaHuMin

Mpw pereHepaTuBHbIX Gopmax AlA cyLecTBYeT NOBbILEHHbIA PUCK CepAeYHO-COCYAUCTbIX CO-
6bITUIA, B OCHOBHOM He CBA3aHHbIX C aHEBPU3MOIA, HO JOCTOBEPHO CBA3aHHbIX C 06LWMMM pakTopamm
pucka (KypeHuve, apTepuanbHasa rmnepTeH3na 1 np.) 1 NaToNOrMyeckMmy COCTOAHUAMM (Hanprmep,
BocnaneHue) [158]. Y naumeHToB ¢ ABA 10-1€THWIN PUCK CMEPTHOCTU OT N06OI cepreyYHO-COCyAn-
CTOW NPUYMHBI (MHPAPKT MMOKAPAA, UHCYNIBT) MOXKET MPEBbILLATb ACCOLMUPOBAHHYIO C aHEBPU3MOW
cMepTb 6onee yem B 15 pa3s [159]. [laxke nocne ycnewHoro xmpypruyeckoro neveHus ArA n/vinm
ABA naumeHTbl OCTaloTCA B Fpyne NoBbILEHHOIO PrUCKa CEPAEYHO-COCYANCTbIX cobbITMi [161].

Mpw HacneacTBeHHbIX popmax AFA XOPOLLO CMAaHMPOBAHHbBIX PaHAOMU3UPOBAHHbBIX KNNHKYe-
CKUX ncnbitaHnin (PKW), HanpaBneHHbIX Ha n3yyeHre obLlero cepaeyHo-CoCyaUCToro NPorHo3a, He

MwuHck, 2016 51



HagHauvoHanbHble pekomeHgaumm

npoBoAnnock. TpebyeTcA BbINONHEHNe 06LWMX NPaBWA U BpauebHbIX MePONPUATUIA NO BTOPUYHOWN
KapanoBackynsapHon npodunaktuke APTA (cm. pasgen 4.10), nommumo crneunduryeckon Tepanum
ATA.

4.9.4.1. Puck accoynmpoBaHHOrO NopaeHuna apTepranbHOro fgepesa

BO3MOXHbI TaHAEMHblE MOPaX}eHNA — aHEBPU3MbI Pa3fINYHbIX NIOKANM3aUnin Npu yxe UMmelo-
werca ATA: c ysenmueHvem purcka Habntogatotca ABA npn6amsnTenbHo B 12%, roNOBHOMO Mo3ra —
B 9-14% 1 nepndepunyecknx apTepui (NoAB3AOLLHbIX UK NOAKONEHHBIX) — B 5% cnyyaeB (AaHHble
NpubnnsnTenbHbl) [65]. PUCK aHEBPY3M 1 pacCioeHnid Apyrix COCyZloB, BKJloUYasi MO3roBble apTe-
puu, ysennumsaetca npu Hanuunum TGFBR1T/ TGFBR2, SMAD3-myTaunii.

Mpwn nmetowenca ABA (B 60MbLINHCTBE CITyYaEB Y XKEHLLUH U MOXMIIbIX L) TaKXKe OTMeYatoTCA
KaK CMHXPOHHblE, TaK 1 MeTaxpOoHHble (BO3HMKaloLWwme yepe3 NnpomexyTku BpemenHn) ATA — B 20—
27% [134], nepndepunyeckme aHeBpr3mbl (6eapeHHble nnn noakoneHHble) — B 14% cnyyaes [160,
161]; OAK n/vinun ero HefoCTaTOYHOCTL 3-1 cTeneHn 1 6onblunin pa3mep BocxoasLlen aopTsl (8,0%
NpoTuUB 2,6% COOTBETCTBEHHO C 1 6e3 Hannuma ABA) [162].

4.9.4.2. PucK Hannumns cemenHbIX aopToNnaTuin

Mpw HCAPTA npu cocTaBneHn ceMelHbIX POAOCIOBHbBIX TONbKO B 19-21% cnyuyaes y npobaHaa
ob6HapyXMBalTCA POACTBEHHUKN | nuHWKM / cTeneHn poacTtaa [154, 46].

Mpu cAPTA cemeiHas CcBA3b C MOpa)KeHnemM aopTbl y POACTBEHHMKOB MEPBON INHWM BCTPeYaeT-
ca c YyactoTtom o 50%.

4.9.4.3. TMporHo3

OcTpoe paccyioeHne BOCXoasLen aopTbl CONPOBOXKAAETCA BbICOKOW NIeTanbHOCTbio — 40% B Ha-
yane 3aboneBaHua. CMepTHOCTb cocTaBnseT 1-2% B YaC OT Hayasa CUMMNTOMATUKW; NIETabHOCTb
B TeyeHue roga — 90%. PaccnoeHwne no Tnny A — SKCTpeHHaA Xxmpyprmuyeckasa natonorus. KoHcepsa-
TMBHOE JleyeHne ConpPOoBOXAAETCA NeTanbHOCTbIO 0Kono 20% B TeyeHne nepsbiX 24 yacos, 30% —
B TeueHwue 48 yacoB OT Havana npossneHna, 40% — K 7-my gHo 1 50% — K KoHuUy 1-ro mecAua.

[axe ¢ XnMpypruyecknm neyeHmemM yactota cMepTHoCTU gocturaeTt 10% B TeueHme 24 4yacos,
13% - B TeueHune 7 aHeln n okono 20% - B TeueHure 30 gHen.

Oxngaemas NPoAOIKUTENBHOCTb XN3HM NPU CBOEBPEMEHHOW 1 NPaBU/IbHON TaKTMKe NeyeHns
MOXeT NpUbAMKaTbca K cpeaHe-nonyaAaLNOHHON.

KJTIOYEBDIE MOJIOXKEHUA
® B HacTosulee BpeMs AOCTyneH HeGONbLLON 06beM JaHHbIX O eCTECTBEHHOM TEYEHW HOBbIX MO-

NeKynApPHbIX HapyLeHnn npu HCAPTA.
= [lporpeccmpoBaHune 3aboneBaHVs M PUCK BHE3AMHOrO pa3pblBa CTEHKW aopTbl MpY Hacnep-

CTBEHHbIX a0PTONATMAX HAXOANTCA B 3aBMCUMOCTI OT BUAa MyTaLUi 1 FreHa, acCoLMMPOBaHHOIO

C aHeBpU3MOM.
® OcTpoe pacc/ioeHne BOCXOAALLEN aOPTbl CONPOBOXAAETCA KPaHe BbICOKOM NeTanbHOCTbIO.

4.10. NMpodunnakrTuka n neyeHne
Mpwn BbiABNeHUN ATA C Lenbio OUeHKM TAXKECTU 1 NPorHo3a 3aboneeBaHna pekoMeHayTcA 06-
Lue 1 AONONHUTENbHbIE MeponpuATUA / nccnepgosanmsa (tabn. 18).

Ta6bnuua 18
06w e 1 fONONHUTENbHbIE MEPONPUATNA Npu BbiABneHun APTA
O6LwWwe peKomeHgaUMn Knacc® YpoBeHb®

Mpw BbIABNEHNN aHEBPM3Mbl a0PTbI II0O60I NIOKaNM3aLmnn peKoMeHayeTCs
obcnepoBaHme / oLeHKa BCell aopTbl M aOPTasibHOMO KnanaHa B Havase | @
1 B TeYeHMe nocregyiowero nepuoga HabnogeHus

MaymeHTbl C aHEeBPM3MOI a0PTbl UMEIOT NOBbILWEHHbIN puck CC3: AOMKHbI

6bITb PacCMOTPEHbI 06LWMe NpUHLMMLI NpodunakTnkm CC3 lla ¢

MpriMeyaHua:? - Knacc pekomeHgaLmy; ® — ypoBeHb AoKa3aTeIbHOCTU.
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Mpwn Nnogo3peHnn Ha HacnefCcTBEHHbIN XxapakTep AlA pekomeHA0BaHO:

1. BbinonHeHwue 2D-3xoKI ¢ oLeHKol anameTpa KOpHA aopTbl (CMHYcoB BanbcanbBbl) 1 Bocxoas-
el aopTbl, B CPaBHEHUUN C COOTBETCTBYIOLMMI BO3PaACcTy HOMOrpaMMaMiu, MHAEKCUPOBAHHbI-
MK o nnowaam nosepxHocTy Tena (MMMT), oueHka cTpykTypbl AoK. Mpw nnoxown Bnsyanunsaumm
A0PTbl PACCMOTPETb BO3MOXKHOCTb BbinonHeHua KT, MPT [109].

2. Busyanuszauua Bcen aopTbl U/Mnn LepebpoBacKynApHbIX apTepuin MpK HaMYMn CEMeNHOro
aHaMHe3a CoCyancTbIX 3aboneBaHni, B YaCTHOCTU BOCXOAALLEN FPyAHOM aopTbl (CyLecTByeT
10%-A BEPOATHOCTb CKPbITON MHTPaKpaHManbHOW aHEBPU3MbI).

3. Tlpw npepnonaraemom Hanuuun TGFBR2-, TGFBR1- nnn SMAD3-myTauun (B 4acTHOCTU MOAO-
3peHun Ha Hannuue JI4C nnn SMAD3-accoummpoBaHHOIO aHEBPM3MA-OCTE0apTPUT CUHAPOMA)
B 06A3aTeNbHOM NopAAKe PeKOMeHAYITCA Br3yanu3almsa MO3roBoro KpoBoobpalleHus, HUC-
xofALlen rpyaHON 1 6pIOLLHON a0PTbl, apTepuanbHbIX OTBETBIEHUI OT aOPTbl.

4. Y any c Hannumem / npegnonoxerHnem ACTA2-myTaLuin, KpoMe BU3yanu3aumm aopTbl, PeKOMeH-
nyetca BoinonHeHne KT-aHrnorpadum cepaua v LepebpoBacKynapHbIX N306paXKeHuii C Lienbio
OLIeHKM CepAeUYHO-COCYANCTbIX / LepebpoBacKynsipHbIX 3ab60neBaHuni.

4.10.1. MeguKo-reHeTN4YeCKOE KOHCYNIbTUPOBaHue
CyLuecTBYIOT peKoMeHAaLmMm No reHeTUYECKOMY CKPUHUHTY 1 TECTUPOBAHWIO NPW HacneaCcTBeH-

HbIX aopTonaTuAx (Tabn. 19).

Bo3moXxHa npeHaTanbHas AarHoCTUKa npy 6epemMeHHOCTM C NoBbILWeHHbIM prckom APTA, ecnu

CyLLeCTBYIOT aHaMHeCTYeCKMe faHHble 06 MeloLLeiica NaToNorMm B CeMbe.

CoBpeMeHHble nccefoBaHUA MONEKYNAPHbIX MexaHU3MOoB pa3BuTua CM HanpasneHbl He TOob-

KO Ha yTOYHeHWe obbeMa onepaTMBHOroO BMeLIaTeNbCTBa, HO U Ha MOMUCK HOBbIX dapMakonormnye-

CKMX MOAXOA0B ANA YMEHbLUEHUA BblPaXXeHHOCTU KINMHUYECKNX CUMATOMOB.

Ta6bnuuya 19

PekomeHgaLum No reHeTU4EeCKOMY TeCTUPOBaHMIO Npu 3a6oneBaHNAX aopTbl
PekomeHgauus Knacc® YpoBeHb®
Mpu Nopo3pEHNN Ha CUHAPOMHbIN XapaKTep nopaeHna aopTbl (CAPTA) peko-
MEHAYeTCA NPOBOAMNTb CKPMHUHT POACTBEHHMKOB NEPBO NMNMHUM (poanTenen, | A

6paTbeB 1 cecTep, AeTeln) Ha NpeameT Hannuma ATA

PekomeHayeTca ob6cnepoBaHme POACTBEHHNKOB NEPBON IMHUW (POANTENN 1 CU-
6n1Hrn) nauneHTa c APTA ana ngeHTnounkaumnm cemeinHomn Gopmbl, Npu KOTOPOI | C
pYCK Nepefaun MyTauu / 3aboneBaHus B cembe coctaBnaeT 50%

Mocne nosBNeHNA Cepbe3HOro NOJO3PEHNA Ha HalMure cemenHon popmbl APTA
peKoMeHflyeTcA HanpaBUTb NaLMeHTa K reHeTVKy AnAa obcnefoBaHnA cembi U Mo- | | C
NeKynsApHbIX CCrefoBaHNN

/13MeHUMBOCTb BO3pacTa NMOABAEHWA CUMNTOMATUKL onpefenseT NpoBeaeHve
CKPUWHUWHIa Kaxaple 5 NeT y <340POBbiX» POACTBEHHUKOB, BXOLAALLMX B rpynny
prCKa, O YCTAHOBNEHMNA U UCKIIOYEHNA AMarHo3a Ha OCHOBaHMMN KIIMHUYECKUX
W MONIEKYNIAPHbIX NCCIeA0BaHWIA

Mpw cemeliHbIX HCAPTA fonmKeH 06CYKAaTbCA CKPUHWHT B OTHOLLEHWN aHEBPU3M
He TONbKO rPYAHOI aopTbl, HO 1 BCE apTepranbHOW CMCTEMbI (B TOM Ymncne lla C
MO3rOBbIX apTepuii)

MpriMeyaHus: * — KNacc pekoMeHAauny; ® — ypoBeHb AOKa3aTenbHOCTH; HC / ¢ APTA — HECVHAPOMHbIE / cemeliHble aHeBPU3Mbl
1 PaccnoeHnA rpyAHON aopTbl.

4.10.2. Xupypruuyeckue BMellaTeNbCTBa (NpodpunakTnyeckn oprieHTUpPoBaHHbIe)

Mpodunaktnyeckne meponpuATAA B BUAE XUPYPrnYeckoro NpoTe3vpoBaHNA aopTbl, @ B HEKO-
TopbIx cnyyaax u AoK (couetaHve gunataumm aopTbl ¢ JAK, ero HeloCTaTOYHOCTb 1 Ap.) NPUBOAAT
K XOpOLWMM KANHNYECKUM pe3ynbTaTam Npu CBOEBPEMEHHOM MPOBEAEHNN ONEepPaTUBHOIO BMeLLa-
TenbCTBa.
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Ha nepsoe mecTo BbIXOAUT CBOEBPEMEHHOCTb ANArHOCTUKUN AAHHbIX XXMU3HEYrpoXKatoLwmx co-
CTOAHWIA, a TakKe ToyHoe GopMUPOBaHME MOKa3aHW AfAa ONepaTMBHOrO BMELLATENbCTBA, YTO
3auYacTylo ABMSAETCA CNOXKHOWN 3afjaueid 13-3a NPaKTUYECKU 6eCCUMMITOMHOIO TeUeHNs aHeBPU3MbI
BMJIOTb A0 ANCCEKLMM NN Pa3pbiBa aopTbl.

lMoka3aHunA K onepauun OCHOBbLIBAIOTCA Ha pa3mepe AuameTpa aopTbl (A), CKOPOCTU pacwun-
peHua aopTbl (B) N cTaTUCTUYECKMX AaHHbIX, OCHOBaHHbIX Ha pe3ynbTaTax ornepaTUBHbIX BMeLLa-
TeSIbCTB, MPY B3BELLEHHOM PUCKE OCNTIOXKHEHMWI B XO[e eCTeCTBEHHOro TeueHnA 601e3HM 1 NNaHo-
BbIX Onepayuin.

4.10.2.1. JleuebHas TaKTMKa B 3aBUCUMOCTU OT pa3mepa AlTA

OCHOBHbIe pelleHus, Kacarowmecs neyebHoM TakTVKN OTHOCUTENbHO aHEBPU3M aoPTbl, MPUHK-
MaloTCA B 3aBMCUMOCTU OT NX pa3mepa.

B Lenom coBpemeHHble AaHHble, OCHOBaHHbIE Ha OLEHKe «PUCK — MOMNb3a», PEKOMeHAYIOT npe-
BEHTUBHYIO XMPYPIrUUYecKyto Koppekumio (3KkcTrpnaumio) 6eccumntomHoin ATA ¢ uenbio npefoTepa-
LeHMA ee pa3pbiBa 1 ANCCEKLUMM HE3aBMCUMO OT STUOJIOTMM NPY MaKCUMalIbHOM AraMeTpe aopThbl
ONA BOCXOAALLEeN aopTbl =55 MM 1 HUCXoaALWEeR aopTbl — 65 mm [163].

Mpun Knaccnyecknx (HereHeTMUecKknx) BapmnaHtax AlA MOXeT paccmaTpurBaTbCa 6osee HU3KUN
nopor — <50 MM y nayMeHToB C AONONHNUTENbHbIMU GpaKTOpPaMmM pUCKa, TaKUMU KakK:
ceMelHbI aHaMHe3,
apTepuanbHas rmnepTeH3us,

KoapKTauus aoptbl (KoA),

yBenuuyeHve gnamertpa aopTtbl >3 MM / rog,

BO3pacT,

nnowaab NOBEPXHOCTU Tena,

conyTcTBylowWwme 3aboneBaHus,

TN onepaymu.

HwxHue noporosble 3HaYeHMA AMaMeTpa aopTbl TaKKe MOryT paccMaTpmMBaTbCA Y NaLMeHTOB
C HU3KMM PUCKOM, eCli BO3MOXKHbIM ABNAETCA BbIMOMHEHUE KilanaHOoCOoXpaHsALWwen onepauum
B BbICOKOKBaNNQMLUMPOBaHHOM LieHTpe [164].

[nAa naumneHToB, MMEIOLNX MOKa3aHMA K onepaummn Ha AoK, HMXHMe NOPOoroBble 3HaYeHWA MO-
ryT ObITb MCMNONb30BaHbI MPX COMYTCTBYIOWEM MPOTE3NPOBAHMMN a0PTAIbHOTO KnanaHa (>45 Mmm)
B 3aBUCMMOCTM OT Bo3pacTa, MNMMT, aTmonorum nopaxeHus KnanaHa u MHTpaonepaunoHHor Gopmbl
1 pasmepa BocxogsAwen aopTbl. [okasaHMA K onepaunn npu nopaxeHun AoK paccmatpumBatoTca
B COOTBETCTBYloLWMX pekomeHgaumax (ESC / EACTS, 2012) [165].

Bbi6op Mexay NoNHbIM NPOTE3POBaHNEM BOCXOAALLEN a0PTbl, B TOM YMCNe MPoTe3npoBaHmemM
KOPHA aopTbl C penmMniaHTaLmel KOPOHaPHbIX apTePUiA, U YaCTUYHBIM MPOTE3MPOBaHNEM aopPTbl
Bbiwe CTI 3aBMCUT OT AUameTpa aopTbl Ha Pa3HbIX YPOBHAX, B YaCTHOCTU Ha YPOBHe C1HYCOB Banb-
canbBbl.

B cnyuasix NnofHOro npoTte3npoBaHus BbI6op Mexay KinanaHOCOXPaHSAOLWMM BMeLATelbCTBOM
1 MMNNaHTauvein KOMMNO3UTHOMO NPOTe3a C NPOTe30M KJlanaHa 3aBUCKT OT aHanm3a GyHKLMKU aop-
TafbHOrO K/lanaHa 1 aHaToMuu, pa3mepa 1 pacnpoctpaHeHna AlA, oxxngaemon NPoJoIKUTENbHO-
CTV XKM3HW, XeNlaeMoro cTaTyca aHTUKOarynaLuum 1 onbita Xmpypruyeckorn 6puragbi.

Mpwn reHeTnyecknx APTA nmeloTca OTANYHbIE OT KNacCUYecKnx NpeacTaBneHnin nokasaHma ana
NPodUNaKTUYECKOTro XNPYPrMyeckoro BOCCTaHOBNEHUS aOPThbl (MPefoTBPALLEHUs NOCeyoLWero
paccnoeHus unu paspsoiea) (tabn. 20) [21, 32].
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Ta6bnuuya 20
PekomeHAaLuy No XMpypruyeckum BMellaTesibCTBamM Npy HacNeCcTBeHHO-06YC/I0BIEHHbIX
aHeBpU3Max Bocxofsileil aopTbl (Ha OCHOBaHUU AuaMeTpa)

leHeTYecKne cuH-

APOMbI / fOKa3aH- f::xpr Knacc® YpoBeHb® KommeHTapuin
Hble MmyTauum
—  pnA BocxoaAaLern aopTbl (60 MM — AnA HUC-
=50 MM xopALen aopTbl) [166]
(MaKcu- OCHOBHble [JOKa3aTenbCcTBa ABAAIOTCA MNPOTU-
MabHBIN | C BOPeUMBbIMY, OHAKO pabouas rpynna He pe-
mnametp) KomeHpayeT apyroi nopor [117, 167]
— NpU NPUHATUN peLleHna cnepyet y4uTbl-
CuHapom Mapdara BaTb HOPMY PasNINUHbIX OTAENOB aoPTbl
—  MOXeT paccMaTpmBaTbCA MPY JOMOHUTENb-
45 mm HbIX GaKTOpax pucKa, B TOM Yncsie ceMeliHOM
(HWKHWIA lla C aHaMHe3e ANCCeKUMW, NPU TAXKEeNOoW Hepo-
nopor) CTaTOYHOCTN AOPTasIbHOro / MWUTPanbHOro
KnanaHa, npv NnaHMpoBaHnn 6epemMmeHHOCT
MapdaHonopobHble — nauMeHToB 6€3 BbIMOMHEHHBIX MOJHbIX
cocTosiHuA (beHo- >50 Mm KputepreB CM cnepyetr paccmatpuBaTbh
TVMbI) Kak naymeHToB c CM [1]
—  MoKa3aHbl bosiee paHHVEe BMeLLaTeNbCTBa:
NAC ¢ noateep- 42 mm lla C —  BHYTPEHHUWIN JnameTp BOCXOAALLEN aopTbl
AeHHbiMu TGFBR1/ no AaHHbIM YpecnmwesoaHom Yr3xoKr
TGFBR2 myTaunamn | 44 mm — lla C —  BHELWHWN anameTp cM no AaHHbiM KT nnn
46 MM 1 > MPT [21]
—  MNOABEPraloTCA BbICOKOMY PUCKY OCITOMHE-
HWIA CO CTOPOHbI A0PTbI; B HAaCTOALLEe BpeMA
34C HeunsgecTtHo HeT JOCTYMHbIX AAHHbIX ANA YCTaHOBNEHNA
onpeaeneHHoOro NOPoOroBoro 3HaYeHua au-
ameTpa aopTbl ANA BMeLLaTeNbCTBa
HCAPTA c noaTBepx-
AeHHbIMM MyTaumamn | 45-50 mm —  AMameTp BOCXOAALLEN aopTbl

BMYH11/ACTA2

— eCn POACTBEHHWKM MMEeNU paccyioeHne
HCAPTA 45-50 mm A0pPTbl C JOKYMEHTUPOBAHHBIM MUHVMAsb-
HbIM paclIpPeHeM AnameTpa aopTbl

—  [JOMKHO NPOBOANTLCA WHAEKCUPOBaHMeE

CuHgpom TepHepa | 27,5 MM/M? AvameTpa aopTbl K MOLWaAN NOBEPXHOCTU
Tena [168]

AHeBpur3Ma aopThl >55 M —  MpUBOAUT K 6onee HN3KOMY PUCKY OCHOX-

c OAK - HeHun, yem npu CM [169]

MpriMeyaHua: 2 — Knacc pekomeHaauny; ® - ypoBeHb AoKa3aTeIbHOCTU.

CrmMnTOMaTMYeCKre aHeBPU3Mbl HEOOXOAMMO MoABepraTb pPe3eKLMmn He3aBnCcMmo OT pa3mepa.
4.10.2.2. JleyebHan TaKTMKa B 3aBUCUMOCTH OT CKOPOCTY PacLUMPEHNA aopTbl
CKOPOCTb paclUMPEHUA aopTbl, MPU KOTOPOW AOJIKHA ObITb pacCMOTPEHa onepauus, ABNAeTcs
npegmMeToM AUCKYCCUIA.
OCHOBHble NPVHLMMbI OLieHKM TEMMOB pacLUMpeHnA aopTbl:
1. CnepyeT B3BECUTb MPOrHOCTMYECKOE 3HaYeHNe B OTHOLEHUM TOYHOCTU M3MEPEHUIA U X BOC-
NpPOV3BOANMOCTM.
2. Heobxopnmo onvpaTtbcA Ha UCCIEAOBAHUA, BbIMOJIHEHHbIE C MCMONb30BaHNEM COOTBETCTBYHO-
LMX METOAOB 1 TEXHUK U3MEPEHUI, MPUHATbLIX Ha TOM e YPOBHe aopTbl. 9TO MOXeET ObiTb Npo-
BEPEHO NyTeMm aHasM3a CHIUMKOB, a He TOJIbKO C y4YeTOM pa3MepoB, yKa3aHHbIX B 3aKJTIOUYEHUN.
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3. Korga Temnbl NporpeccnpoBaHnA OKasbiBalOT BMAHNE HA NPUHATUE PeLleHNA O TaKTUKe Be-
[EHUS, OHN JOMKHbI ObITb OLEHEHbI C UCMOb30BaHMEM aNlbTePHATUBHbIX METOAOB (Hanpumep,
TT2Ix0KT, KT unu MPT) 11 C COOTHECEHUEM VX NOKa3aTenel (T.e. COOTBETCTBME AOMKHO ObITb NpPo-
BEpeHO).

4. B cnyyae norpaHuyHbIx pasmepos AlA BO BHUMaHMWE [OMKHbI ObiTb MPUHATHI MHAVBUAYANbHbIN
1 ceMelHbI aHaMHe3, BO3pacT NaLueHTa 1 oXKngaemMblil puck npoueaypsbl (tabn. 21).

Ta6bnuua 21
PeKkomeHAaLuuy No XMpypruyeckum BMellaTesibCTBaM NPy HacNefCTBEHHO-06YCI0BIEHHbIX
aHeBpM3Max BocxoasLeil aopTbl (Ha OCHOBaHUM TEMNOB PocTa / pacluMpeHns)

lFeHeTnyeckue unun mone-  Temnbl pocTa

Ky/lfipHble CUHAPOMbI/  aopTbl Knacc YpoBeHb  KommeHTapuii
AOKa3aHHble MyTaunumn (mm/rop) *
—  MOXET paccMaTpuBaTbCA TONbKO
CuHapom Mapdara 2-3 lla C KakK [OMNOJNIHUTENbHbIN  dakTop
pucka*

,U,J'lﬂ BCeX OCTalJIbHbIX

€ HCAPTA perypruTaumei >3 - -

MpuMeyaHme: * — foMKHO 6bITb COBNIOAEHO CrefytolLee YCIOBME: MPY NOBTOPHbIX MCCNEA0BAHMUAX UCMOMb3YIOTCA Te Xe anrna-
paTHble MeTo/ibl BU3yanu3aLmu, Ha TOM Xe YPOBHE aopTbl, C MOLIAroBbiM CPaBHEHWEM U MOATBEPXKAEHUEM iPYTiM MeToAoM [32].

4.10.3. MegnkameHTO3HOe JieyeHne

Ona BbipaboTkm cTpaterumn neyerns APTA TpebyeTcs CKOOPAVHUPOBAHHbIN BKNag MynbTUAUC-
LUUNANHAPHOWN KOMaHZbl CNeuranmcToB, 3HAKOMbIX C JAHHOWN NaToNorMei, B TOM Ynciie meguumH-
CKOrO reHeTrKa, Kapanosnora u Kapauoxupypra (tabn. 22).

Mpennonaraetca mogudurKauma cepaeyHo-CoCyANCTbIX GaKTOPOB PUCKa, BKIOYaA KypeHue
W rMnepannugeMmm n np.

CraHpapTHaA TakTuKa neyeHus nobbix ¢opm ATA npepnonaraet arpecCcUMBHLIA KOHTPOSb ap-
TepranbHOro AaBneHna Ana yMeHbLUeHWA BO3AENCTBUA «reMOANHAMUYECKOrO CTpPecca» Ha CTEHKY
aopTbl.

MaureHTam ¢ CM peKkomeHIyeTcs perynspHo nNpuHUMaTb 6eTa-agpeHobnokatopsbl (BAB). Cxo-
XKne pekomeHAaunm NpMMeHUMbl K naumeHTam ¢ gpyrumm cAPTA [16]. MegmkameHTo3Hasa Tepanua
[OMKHa paccmaTprBaTbCA TakKe 1 B AeTCKOM BO3pacTe Npum gunatauum aopTbl.

Ta6bnuua 22
TepaneBTNUYecKas TaKTUKa U CTpaTernsa BeAeHUsA NaLMeHTOB C HacneacTBeHHbiMn ATA

3a6oneBaHue JleueHne Ha6niopgeHune

—  JxoKT 1 pa3 B rog npu gnametpe KA < 45 (1 pa3
~ B 6 MecALEeB BO BCEX APYTMX ClyYasnx)
CuvHapom Mapdaxa B-6nokatopei (I, A) — MPT 1 pa3 B 5 net npu HopmanbHOM grnameTpe
JlosapraH (llb, A)

aopTbl Bbile cuMHyca Banbcanbebl, (MPT 1 pa3

B rofj BO BCEX OCTasIbHbIX Clyyasnx)
Lenunponon.
Monb3a xupypruyeckoro
neyeHun He JoKasaHa

CvHapom dnepca -
[anno

Cxema He pa3paboTaHa (pacciioeHue / paspbis
4acTo CNyyaloTCA MPU HOPMasbHbIX AnameTpax)

TGF{-3aBrcKMble Backy-

nonatum:
= cuvgpom Jlynca - WccnepoBaHus noka He

vmia NPOBOAUANCH — NPUMe- — TT2xoKr 1 pa3 B 6 mecAueB

o HAETCA aflanTMpOBaHHOe — KT/ MPT «ot ronosbl fo Tasa» 1-2 pa3a B rog
— aHeBpu3Ma - OCTeo-
neueHune, Kak npn CM

apTput

- TGFB2
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MpoponxeHune Tabnuybl
MccnepnoBaHus noka He Takoe e, Kak 1 npu CM
HCAPTA NpPOBOAUANCH — MPUMe- [OMONHUTENBHO TpebyeTcA NpULENbHbINA Mo-
HAETCA ajanTUpOBaHHOe NCK reHeTnyecknx ¢axktopoB pucka (ACTA2-
neyeHwue, kak npu CM MyTaLui n np.)
HCAPTA MpumeHAaeTca aganTnpo- TT3xoKI 1 pa3 B 6 MecALeB (CPOK NpoBefeHnA
c IAK BaHHOe JleyeHyie Kak npu NCCNeAOBaHNA 3aBUCUT OT GYHKLIMOHANbHOTO

M

COCTOAHMA KnanaHHOro annapaTa)

MccnepoBaHuA noka He

NPOBOAMANCH — NPUMe-
HCAPTA c OAl-npoTokom poBod P — TaKoe Xe, Kak 1 npn CM
HAETCA afjanTpoBaHHOe

neyeHme, Kak npu CM

Mpumeyanua: IAK — gBycTBOpYaThIN aopTanbHbii KnanaH; KA — kopeHb aopTbl; KT / MPT — KomnbloTepHas / MarHUTHO-pe30-
HaHcHaa Tomorpadusa; CM - cuHapom MapdaHa; HCAPTA — HecMHAPOMHbIE (CemelHble) aHeBPU3MbI rpyAHoI aopTbl; OAI - oT-
KPbITbI @opTanbHbli NPoToK; TTIxoKI - TpaHcTopaKanbHas axokapavnorpadus.

Pa3pabaTbiBatoTca MHoroobellatmLme TepaneBTUUYeCcKe Noaxoabl C MPYMEHEHNEM aHTaroHu-
CTOB peuenTopoB 1-ro Tuna aHrnoteHsnHa (AT1R) — no3apTtaHa B neyeHun naymeHTos ¢ CM. Mo co-
cTOsAHMIO Ha 2015 I. MMeIoTCA pAJ AOKa3aTenbCTB (4 ABOMHbIX Clenbix niauebo KOHTPOAMpyeMbIX
PKW) kak MuH1MyMm conocTaBumoro 3¢ dekTa nosaptaHa ¢ BAB B npegynpexaeHn CKopocTu pac-
LUNPEHUA KOPHA aopTbl.

MNpAamoe cpaBHeHMWe no3apTaHa 1 ateHosona B AByX PKN He npoaeMoHCTprpoBano cyLiecTBeH-
HbIX pa3fiMunii B NPOrpeccnpoBaHn aHEBPU3MbI KOPHA U AMameTpa BoCxoasaLlen aopTbl npu CM
B TeueHwue 3 nieT HabnogeHun [170]. JononHnuTenbHO Ha3HayeHne no3apTaHa K BAB B nccneposa-
Hu COMPARE (COzaar in Marfan PAtients Reduces Aortic Enlargement) ybeautensHo npoaemoH-
CTpMpOBasno Nosb3y npenapara, He3aBUCMMO OT remoanHaMmyeckoro oTeeTa [171, 172], Torga Kak
B Apyrom PKW He oKa3ano NpOTEKTMBHOIO OrpaHvyeHnA gunataumm aopTbl 3a 3-neTHWU nepuog
HabnogeHwin [173]. MpoTuBopeyre pe3ynstaToB 06bACHAESTCA CUIbHOI BapuabenbHOCTbIO OTBETa
Ha NneyeHue B 3aBUCUMOCTW OT ranioHeaoctatouyHocTu reHa FBN 1 [174].

Y6eauTenbHbIX AaHHbIX B MOJb3y Ha3HaUeHWs aJibTEPHATUMBHbIX NPenapaTtoB 13 rpynmnbl 6y1o0Ka-
TopoB PAAC, Taknx Kak MAM® (SHananpwun), He Nony4eHo.

KJTIOYEBBIE MOJIOXKEHUA
= MeanKo-reHeTYecKoe KOHCYNbTUPOBaHMe pekoMeHayeTca BceM naumeHTam ¢ ATA, korga 6o-

Ne3Hb He MOXeT 6bITb 06bACHEHA TONbKO KflacCUyYeckMmn pakTopamu prcKa.
= KpuTnyecknm MakcmmasibHbIM pa3Mepom AmaMeTpa aopTbl, Cy»KaLiyM NoKasaHUeM Ansa Xupyp-

rMYeCcKoro eyeHns He3aBUCMMO OT STUOJSIOTNN, ABNAETCA AMaMeTp =55 Mm.
= [lpu HacneacTBEHHbIX A0OPTOMATUAX MOKa3aHUA K NPOPUIAKTMUECKN OPUEHTUPOBAHHbBIM XM-

pypruyecknm BMmeLLaTeIbCTBaM OCHOBbIBAIOTCA B OCHOBHOM Ha AnameTpe aopTbl. Kputnyeckun

pa3mep grnameTpa aopTbl, CNy>KaLMii MOKa3aHeM ANA XMPYPrmyecKkoro neyeHns, oTIMyeH npu
pa3nnyHbIX BapnaHTax reHeTUYeCKnx MyTaumi.
= [IpeBeHTUBHaA Xupypruyeckasa koppekumnsa AFA 0CHOBbIBAETCA Ha OLIEHKE «PUCK — MOJb3ax U,

COOTBETCTBEHHO, B3BELUEHHOM PUCKE OCJIOKHEHWI B XOfEe €CTeCTBEHHOro TeueHus GonesHu

W MNaHOBbIX Oonepauunii.
= [loguyepKMBaeTCA BaXKHOCTb KOMM/IEKCHOW OLIEHKMN aOPTbl ¥ @OPTasibHOTO KflamnaHa y nauueHToB

¢ ATA Kak npu nepBuYHOM 06CNeaoBaHNM, Tak U BO BpeMA HabnogeHus.
= HapsagycClMpOKNMBHEAPEHNEMBTEPANeBTUYECKYOTaKTUKY eueHnsA AlA 3-agpeHo610KaTopos,

NPaKTUYECKU BPay JOKEH ObITb OPUEHTUPOBAH Ha MPVMMEHEHNE CapTaHOB.
= PesynbTathl JHK-gMarHoCTKM No3BoNAT MCMONb30BaTb reHo-Creunduyeckme nogxoapl Tap-

reTHow Tepanuu (no3apTaH, LOKCULMKIVH NPEnATCTBYIOT HakonneHnto dbocdhopunmpoBaHHbIX

SMAD B TKaHsAX).
= [lomumo crieymdnyeckor Tepanmm Tpebyetca cobnogeHne o6wmx Npasun 1 BpavebHbIX Mepo-

NPUATNIA BTOPUYHON KapAMOBaCcKynApHON npodunaktnku APTA.
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5. 3ABOJIEBAHUA AOPTbl, ACCOUMUPOBAHHbBIE C ABYXCTBOPYATbIM AOPTAJIbHbIM
KJIANAHOM

MayuneHTbl Cc ABYXCTBOPYATbIM a0pTanbHbIM KnanaHom ([JAK) uacto nmetot conyTCTBYIOLLYIO aop-
TOMaTuio, aCCOUMMPOBAHHYIO C AunaTaunen, KoapKTaumuen n/unu guccekumen (pacceyeHunem, PA)
aopTbl. YKa3aHHaA cocyancTas natonoruns, accoummposaHHas ¢ JAK, paccmatpuaeTca B peKoMeH-
JaumAx No AMarHOCTUKE 1 IeYeHMIo KNanaHHbIX nopokos cepaua (AHA / ACC, 2014 r.; ESC, 2012 1))
1 aHeBpU3MbI rpyaHon aopTsl (ESC, 2014 1) [1, 16, 32].

5.1. dnupemnonorua n TUNbl ABYCTBOPYATOro aOpPTasbHOrO KnanaHa

JAK ABnsaetca Hanbonee yacTo BCTPEYAOLWMMCA BPOXAEHHbIM MOPOKOM cepAua C pacnpo-
CTpaHeHHOCTbIo 1-2% B NoNynAUMK, YaLle Cpeamn MyKUMH, YeM KEeHLLUH, B COOTHOLWeHUN oT 2:1 Ao
4:1[138,139,175,176,177].

B >70% cnyuaes [JAK ABnaetca pe3ynbraToM C/IMAHUA NEBOWN 1 NPaBON KOPOHAPHOW CTBOPKM
(MKC, MKC). Cnuanwne MKC ¢ HekopoHapHon ctBopkoi (HKC) BcTpeyaetca B 10-20%, a cpalyeHune
JIKC c HKC - B 5-10% [178]. UcTnHHble JAK 1 KnanaHbl C eANHON KOMUCCYPOI BCTPEYaloTCA OYeHb
pegnkKo.

CxemaTtunyHoe nsobpaxkeHve Tunos JAK npeactaBneHo Ha puc. 12.

Puc. 12. Tunbl agBycTBOpUYaTOro aopranbHoro KnanaHa npu TTOxoKr. BBepxy cnesa HanpaBo: Tun 1 -
noJsiHoe cpalleHne NpaBoii 1 1eBOil KOPOHAPHbIX CTBOPOK (KoMuccypbi Ha 10 U 5 YacoB, acummeTpua
HEKOPOHapHOI CTBOPKW — MeHbLLAsA); TUMN 2 — NONIHOE CpalleHne NpPaBoil 1 HEKOPOHaPHOI CTBOPOK
(Kommccypbl Ha 1 1 7 YacoB, acMMMeTPUA N1eBOII KOPOHaPHOI CTBOPKM — 60/1bWas); TUN 3 - NofHoe
cpalieHVe neBon 1 HEKOPOHapPHOI CTBOPOK (KoMuccypbl Ha 2 1 8 yacoB unu Ha 1 1 7 4yacos,
acuMmeTpuA NpaBoli KOPOHapPHOI CTBOPKK — 6onbluan). BHU3y cneBa HanpaBo: TUN 4 - Kak Tun 1, HO
C CUMMETPUYHBIMM CTBOPKaMU; TUMN 5 - Kak Tun 1, HO 6e3 NepeMbIYKM OT CpalLeHnA CTBOPOK; TN 6 —
KaK Tin 1, HO C HENOMHbIM CpalleHNeM CTBOPOK.

Ha pucyHke: R — npaBas KopoHapHasa CTBOpPKa, L — neBas KopoHapHas cTBopKa, N — HekopoHapHasa CTBOpKa.
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5.2, PacwupeHue aoptbl npu JAK

PacwmpeHne KopHaA 1 BoCxoAALlero oTaena aopTbl y nauuneHTos ¢ [JAK, B Tom uncne 6e3 remo-
OVHaMMYeCKUX HapyLLeHMI Ha KNanaHe, BCTpeYaeTCa 3HaunTesIbHO Yalle, MO CPaBHEHMIO C Nuamm
COOTBETCTBYIOLLEro BO3pacTa 1 nona, nmetowmmm Tpexcteopyatbin AoK [179]. CywecTBytoT yKasa-
HWA Ha PacoBble Pa3INuUnA B pacnpOCTPaHeHHOCTN pacwmpenmna aopTol npu JAK [180].

Puck passutna ATA y nauuenTtoB ¢ [JAK ropasgo Bbilwe, yem B 06biuHON nonynAumm [181], HO
[OCTOBepHble NoNynAUMOHHbIE AaHHble OTCyTCTBYIOT. ATA, accouunpyemasn ¢ [JAK, onpegensetca
KaK paclwvpeHve guametpa aopTbl >40 MM BHe 3aBUCMOCTY OT MJIoLWaamM NOBEPXHOCTY Tena unm
>27,5 MM / M? A noael manoro pocTa [182, 183, 184].

OnwncaHbl TPy BapuaHTa paclimpeHuna CTpyKTyp aopTbl npu JAK B cOOTBETCTBMM C MaKCMMasb-
HbIM MAaMETPOM aopTbl Ha YPOBHE CMHYCOB BanbcanbBbl, B HAAKOPOHAaPHOM OTAene BOCXOAALLEN
aopTbl U/ Ha YPOBHE CMHOTYOYNAPHOrO CoefivHeHWs (UmnuHapunyeckas dpopma). CywecTsyet
B3aVIMOCBA3b MeXay Mopdonorveli BOCXOAALLeN aopTbl 1 XapakTepoMm CpaLleHna CTBOPOK Kana-
Ha [185].

(QopMbl pacluMpeHns aopTbl OTIMYHBI MPKU pa3nnyHbix noasungax JAK [186]. Y nayneHToB ¢ T-
nom JAK JTIKC-MKC yawie HabnogaeTcs paclmpeHne BoCcxoasallen aopTbl, HepeaKko 1 KopHa [187]
(punc. 13). Mpun Trne MKC-HKC kKopeHb aopTbl NOpakaeTca peaKko U HabnogeTca paclimpeHne ToNbKo
BOCXogsALen aopTbl [184].

CpepHerofoBble M3MeHeHUsA AnameTpa BOCXOAALLEN aopTbl y NauneHTos ¢ JAK moryT Bapbupo-
BaTb 0T 0,2 go 1,2 mm/rog [152, 182, 188].

CpepHAA CKOPOCTb paclPeHNsa aHeBPM3M NPOKCMManbHOro OTAeNa BOCXoAALLel aopThl y na-
umeHToB ¢ [JAK 1 aopTanbHbIM CTeHO30M 6onblue, Yem y 60nbHbIX € TpexcTBopyaTbiM AoK (1,9 Vs
1,3 mm / rog cooTBeTcTBeHHO) [189]. Mpn HopmanbHo GyHKUMOHUpYtowem [JAK exkerofHble Temmbl
pocTa aopTbl cocTtaBnAwT 0,77 mm [190].

B otnnume ot CM ckopocTb paclumpeHnsa aopTbl npu [JAK Bbile He Ha ypOBHe CHYcOB Banb-
CanbBbl, @ B TYOYNsAApHOM oTAene BocxoasLein aopTbl [152]. B 50% cnyyas B TedeHUe 3-NeTHEro Ha-

Puc. 13. NapacTrepHanbHasA no3nyma no AgnvnHHon ocy npyn TTIxoKT: A) rpywesngHoe paciumpeHmne
KOpHA aopTbl; B) aHeBpn3ma BocxoaALeli aOpTbl Bbille CMHOTY6YNAPHOro coefAnHEHN.
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6n10aeHnA paclumpeHne aopTbl MOXET He oTMeyvaTbcA [152], uTo noguepKrBaeT HEOLHOPOAHOCTb
nonynauumn naumeHTos ¢ JAK. [lyra aopTbl nopaxkaetca peako [191]. JaHHbIX ANA KONMYeCTBEHHOW
OLE€HKM MOLHOCTM 3TUX accoumaLii HeloCTaTOYHO.

Cpegau B3pocnbix ¢ JAK nprnbnmsnTensHO B YeTBEpPTH CilyyaeB notpebyeTca nposeaeHve cep-
[leYHO-COCyaNCTOl onepauun B TeueHne 6nmxanwmx 20 net [192].

Y naumentoB ¢ JJAK, KOTOpbiM He BbiNoMHANACb Koppekuna AFA Bo Bpemsa npoTe3npoBaHuA
Aok, 15-neTHUIA NoKa3aTesNib OTCYTCTBUA OCIOXKHEHWIA cOCTaBU 86% Npu NCXOLHOM ANAaMeTpe aop-
Tbl <40 MM, 81% — npu gruameTpe 40-44 mm, n b 43% — npy anametpe 45-49 mm [193]. Coob-
LLIAeTCA O HN3KOM pUCKe HebnaronpuAaTHbIX cobbITiA (3%), aCCOLMMPOBAHHBIX C a0PTOW NoCse Npo-
Te3npoBaHUA KnanaHa npu cteHose [OAK 1 conyTcTByiOLeN NIerkon Unm ymepeHHon gunartayuen
BOCxoAsALeln aopTbl (40-50 Mm) B TeueHue 15 neT HabnogeHna [194].

N Y

Puic. 14. M-2x0KT. A - ocTpoe paccnoeHve Tuna A no gnuHHou 1 B - KOpoTKoli ocu; 6enble CTpenoukmn
0603HaYalOT MHTVIMaNbHbIN NOCKYT. C - IBETOBOI AoNnJiep y NaLueHTa C XpOHUUYeCKo aucceKkumer
Tuna B gemMoHcTpupyeT NOTOKM B UICTUHHOM 1 JIOXKHOM NMPOCBETaX aoOpThl, a CEPO-LIKaNbHbIN PeXum
(D) semMoOHCTpUpYeT YacTUYHBIN TPOM603 NNIoKHOrO NpocBeTa; FL — noxHbiit npocBeT, TL — NCTUHHDIN
npocser.
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5.3. PaccnoeHue aoptbl npu JAK

OAK asnaetca pakTopom prcKa paccyioeHns 1 paspbia aopTbl [195] (puc. 14).

YacTota PA kpaiiHe BapuabenbHa: ot oTcyTcTBuA [195] 1 0,1% [191] B KpynHbIX NCCneoBaHMsX O
4% B 06befiMHEHHDBIX 60Mee paHHUX nccnegoBaHusax. CoobLaeTca 0 6% COBOKYMHOMN BCTPEYaEMOCTU
PA Tuna A y HeneyeHbix nauneHToB ¢ JAK 1 paclumpeHnem aopTbl B TeueHre 5-ro nepuoga Habnio-
aeHna [198]. OgHako npy coBpeMeHHOW paHHeNn NPoduNakTUUeCcKon XMpyprm 3To TPYAHO OLEHUTD.

Mpu PA Tvna A JAK Bbiaenaetca B 2-9% cnyyaes n 'y 3% — npw PA Tuna B [140], uto nuwb He-
MHOTVM BbilLE, YeM pacnpocTpaHeHHOCTb [JAK B obuwei nonynauumn (1-2%).

5.4. AAK n KoapKTauusa aopTbl

Tonbko Tmn OAK JIKC-MKA accoummnposaH ¢ KoA [196, 197]. laHHbIX O pPacnpOCTPaHEHHOCTH
KoA npu JAK mano: B ogHOM coobuieHnn rosoputcs o 7% [184]. Hanpotus, o 50-75% nauuneHToB
c koapkTauuen nmetot [JAK (tuna JIKC-MKC). Y nauneHTos ¢ KoA n [1AK prick pa3sutua paclumpeHns
1 PA 3HaunTeNbHO BbilLe, YeM B Fpyne ToNbKo ¢ Hannuem JAK [198, 199].

5.5. KnuHnuyeckoe TeyeHune

JaHHble 06 yBenuueHun pasmepoB aopTbl Npu OAK pasnnuatotca. CpefiHAA CKOPOCTb NPo-
rpeccupoBaHnA AgnameTpa MOXeT cocTaBnATb 0,5 MM B rof Ha ypoBHe cuHycoB Banbcanbsbl u CTT,
0,9 MM — Ha YpOBHe NPOKCMMasbHOro oTaena socxoaslen aoptbl [198, 200, 201]. CpegHun Temn
nprpocTa oueHnBaetcs B 1-2 mm / rog [202, 191]. Horaa HabnofaeTca yCKOPEHHbI PocT — Obl-
CTpOe NporpeccupoBaHune >5 Mmm / rof, CBA3aHHOE C NMOBbILEHHbIM pUckom PA unu paspbiBa aopThl,
0Cob6eHHO Npwu arameTtpe >60 MM.

Bonee GbLICTPLIN POCT Pa3MeEPOB A0PTbI OTMEYAETCA NPU 6oNee BbICOKOM rpafneHTe faBfeHnA
npu cteHo3e [JAK 1 6onee TaxKenon aopTanbHON HEAOCTAaTOYHOCTM (6ONbLUUM YAaPHBIM 06BEMOM)
[203]. Pe3Kkoe paclumpeHrie aopTbl BO3MOXHO 1 B OTCYTCTBME CTEHO3a U PErypruTaLmmn, oCobeHHo
B Monogom Bo3pacTe [137, 204].

MpoTesumpoBaHne AoK npu ncxogHom arameTpe aopTbl 40-50 MM pefko TpebyeT NOBTOPHOM
onepauun Ha KoA B TeueHure nocnegytowmx 10 net HabnogeHus. PaccnoeHre aopTbl B 3TOW rpynne
BCTpeyaeTca oyeHb peako [197, 205].

5.6. Natodpusmonoruns

Pacwupenmne aoptbl npu JAK accoummpoBaHo ¢ MyTaumamu B reHe Notch1, npy KOTopbIX Ha-
61110aeTCA BbICOKAsA YacToTa BCTPEUYAEMOCTM CeEMENHBIX CllyyaeB 3abonesaHusa ¢ A[l-Tunom Hacne-
[OBaHWA, C NOHWKEHHOW NeHETPaHTHOCTbIO [206].

CyliecTByeT pefKkui reHeTudecknii BapuaHTt APTA, BcTpeyatowyminca B cembsax ¢ [IAK, cBA3aHHbIN
C MyTaumamu B reHe MAT2A, Kogupytowem KaTanutnyeckyto cybbeanHuLYy BHeNeYeHOUYHON MeTno-
HUHTpaHcdepasbl, oTBevatoLLeli 3a buocnMHTe3 S-ageHo3nnMeToHnHa [71].

PasnnuHasa opueHtauma ctBopok (cnuaHue JIKC ¢ MKC nnm MKC ¢ HKC), npeanonoxunTtenbHo,
UMeeT PasfNyHY0 3TMONIOTNI0 B 3MOproHanbHon dase pa3sutua [190]. PasnuuHble tTrnbl JAK
CBA3aHbl C Pa3fiMyHbIMK GOPMaMM NaToNOrMmn aopTbl, HO NAaTOGU3MNONOrNA OCTAeTCA HEN3BECTHON
[184]. 310 mMoryT 6bITb reHeTMYecKMe GaKTOpbl C OOLMMM NAaTOreHeTUYECKUMI NYTAMK B GOpMU-
poBaHuM paclmpeHusa aopTol n JAK [95, 207], nnn BAnAHMA N3MEHEHHOTO KPOBOTOKA B aopTe nNpu
IOAK [197, 208, 209], nnu nx KoMGrHauuun.

5.7. AnarHocTuka

5.7.1. KnuHunyecKasa KapTuHa

Pacwmpenne aoptbl npu JAK peako cMMATOMHO. ATUMMYHBIM NPU3HAKOM pacluMpeHnsa aopTbl
MOXeET ObITb XPOHMUeCKasn 60b B rpyaw, wee u cnvHe. OfblllKa, MHCMMPaTOPHbI CTPUAOP U peun-
OVBUpYIOLWME NHOEKLUM BEPXHUX AblXaTesbHbIX MyTeil MOTYT YKa3blBaTb Ha CABNEHUE KPYMHbIX
ObIXaTesbHbIX NyTeln; OXPUMNIOCTb — Ha CAaBIeHNe FOPTaHHOro HepBa.
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MeHee yem B <15% cnyuaes npu JAK (MckniounTenbHO y ML, MONOAOro Bo3pacTa) Habnoaa-
€TCA NpenMyLLecTBeHHO pacwmpeHrie KA 6e3 3HauMmoro KnanaHHOro CTeHO3a Wiv peryprutaumm
C MVMHUMAbHBIMY KIUHUYECKMI NPOABNEHUAMM 1nun 6e3 TakoBbix. [JAK ¢ aopTanbHbIM CTEHO30M
WNK peryprutaumein MoXeT CONMPOBOXAATLCA »Kaiobamu, KNMMHUYECKMU NPU3HaKaMmn 1 XapakTep-
HOW ayCKyNbTaTUBHOWN KapTUHOW (cepAeyHbIMM LyMamum).

YacTbiM NepBbIM KAVHUYECKUM MPOABNEHNEM HENeYeHON NPorpeccnpytoLLen aHeBpusmMbl aop-
Tbl, cBA3aHHOM ¢ [IAK, ABnaeTcA pa3pbis nnm PA.

5.7.2. Busyanusaums

Ocobble yKazaHuA B OTHOLIEHUN Br3yanv3auum aopTbl npu AK oTcyTcTBYy!IOT.

5.7.2.1. 2Oxokapgwuorpadusn

YeTtkme IxoKI-kputepum JAK oTCyTCTBYIOT; OTHOCUTENbHBLIMU ABAAIOTCA:

«napyceHue» ogHow n3 cteopok AK (puc. 15);

oBasbHaa ¢opma oTBepcTuA AK B CCTONY C HanMumnem ABYX KOMUCCYP;

CMbIKaHMA CTBOPOK (He ABNAETCA HafeXKHbIM npusHakom [AK).

Puc. 15. «[MapyceHue» cteopku JAK.

Systole
& "'-.- e

5 — ‘ﬁ

F

Puc. 16. OueHka [1AK (oBanbHas ¢popma oTBepCTUA B CMCTONY C ABYMSA KOMUCCYypamu).
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Puc. 17. iBycTBOpUaThiii aopTanbHbIi KnanaH npu 2D-YM3xoKI no KopoTKoii ocu B cucrony
(cneyndpunueckoe packpbiTiie CTBOPOK 1 NepeMbiuKa Ha ogHoll U3 cTBopok AK).

Puc. 18. [iBycTtBOpUaTbIfi aopTanbHbiil KnanaH npu 2D-4YM3xoKI no gnuHHoOM ocn B Anacrony
(acuMmmeTpuA cMbiKaHUA CTBOPOK).

OueHKa KonnyectBa cTBOpoK AK He gomkHa npoBoauTbcs B dasy AnacToNbl, TaK Kak Hanuume
LWBa MeXAYy HAMW YacTo NPVBOAUT K OLIMOOYHON ANArHOCTUKE TPEXCTBOPYATOro KnanaHa (puc. 16).

Mpw Hannumm y monopaoro nauveHTa ancoyHKumm AK (Yalle B BuAe peryprutaumm) u gunataymm
BOCXOAALLENn aopTbl HEO6XOAUMO UCKNoUnTb [JAK.

OxoKr-sn3syanmsauma JAK npeacrasneHa Ha puc. 17-19.
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Puc. 19. YMepeHHasA HeOCTaTOYHOCTb ABYCTBOPUYATOro aopTasnbHoro KnanaHa npu 2D-4M3xoKr (BugHa
peryprutauua Ha KnanaHe B gnacrony).

5.7.3. O6cnepoBaHve poACTBEHHUKOB

M3-3a BblparkeHHOW cemeliHon accoumaumm npu JAK [95, 178, 210] moxeT ObITb pekoMeHA0BaH
CKPUHVIHT POACTBEHHUKOB | cTeneHn poactea. OTCYTCTBYIOT AaHHblE 06 SKOHOMMYECKOW LieNecoo-
6pa3HOCTU N 3PPEKTUBHOCTU CKPUHMHIA (YMCIIE NMALUNEHTOB, KOTOPOE HEOOXOAUMO 0bCNeaoBaTh,
UTOObI AMArHOCTUPOBATL OAVH CJlyyaii 3a6oneBaHus).

5.8. HabnopgeHne

B cnyyae BnepBsble AnarHoctnpoBaHHoro JJAK cnepyeT BM3yannsmpoBaTb KOPeHb 1 BOCXOAA-
WuiA oTAen aopTbl € nomoubio TTIxoKI 1Mo COBMECTHO C APYrvM BM3Yann3npyoLmnm ncciefosa-
Huem, npegnoyTuTenbHee — MPT.

Ecnn aopTta He paclumpeHa, pekomeHayeTca exxerogHoe obcnefoBaHne ¢ nomolybio TTIxoKT,
TaK Kak oTMeyvaeTca xopolaa Koppenauuna mexgy MPT n TTOxoKI, ¢ nHTepsanamu B 3aBUCMMOCTMN
OT CKOPOCTY pacCLUMpPeEHMA U/ CEMENHOMO aHaMHe3a.

B cnyuae yBenuueHuna grameTpa aopTbl >3 MM/ roa unm npu guameTpe >45 MM no AaHHbIM TT3-
xoKI' nnu korga dxoKr-n3obpaxeHus He obecneunBaloT aleKBaTHOrO N306paXKeHNs BOCXOASALLEN
aopTbl Ha paccToAHMN >4,0 CM OT NNOCKOCTM KNanaHa, MokasaHa AoMNoNHUTeNbHaA B1U3yanusaums,
B yacTHocTy MPT unu KT (Tabn. 24).

HaunHana ¢ gnameTpa aopTbl 45 MM, peKoMeHAyeTcA NpoBefeHNe eXeroqHoro ncciefoBaHma
BocxofAwen aoptbl. Ecnm npn TTOXoKI HEBO3MOXHO HafeXHO BM3Yyanu3mpoBaTb BOCXOAALLYIO
A0pTY, NOKa3aHa exerogHas susyanusauna npv nomowm MPT (unu KT, ecnu MPT HegocTynHO) [211,
212,213, 214].

MprmeHeHne dopmyn Ana pacyeTa JuameTpa aopTbl HA OCHOBE MHAEKCALMM NIoWwaam NoBepx-
HOCTW Tena B HacTosLee BpeMsa He pekomeHayeTca [196, 198, 214, 214, 215, 216].

5.9. JleueHne

[B-appeHob6nokaTopbl (BAB) 1 aHTaroHUCTbI PELENTOPOB aHrMoTeH3uHa |l (APA) umetoT npermy-
LecTBa ANA CHUXXEHNA CKOPOCTY NPOrpeccnpoBaHuA paclumpeHmnsa Bocxoasallen aoptol nnn KoA
npu JAK, HO KNUHMYeCKre JoKa3aTeNbCTBa HeybeanTenbHbl (Tabn. 24).
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Mpeabipywme gokymeHTbl ACCF / AHA / AATS (2010) n ESC / EACTS (2012) pekomeHAOBanu xu-
pypruyeckoe BMellaTenbcTBo npu JAK, Korga gunataums aopTbl cocTaBnsAna >5,0 ¢cm Ha nio6om
ypoBHe. B HacToslee Bpemsi KOMUTETbI 0J06PAIT Oonlee UHAMBUAYaANbHbIA noaxon (Tabn. 24).
Xnpyprunueckoe BMelLaTeNbCTBO PeKOMEHAYeTCA Npy aopTanbHOW gunaTtaumm ot 5,1 cm go 5,5 cm
TOMNbKO B Cllyyae ceMeHOro aHaMHe3a AMNCCeKUMM aopTbl UK BbICTPOro NporpeccupoBaHuA Auna-
Taumm Al'A, B TOM umncne npu 6onee Taxkenow gunataumm (>5,5 cm) (tabn. 23).

Mpw onepauuy No NoBoAY a0PTajlbHOro CTEHO3a UK Peryprutaumm y naumeHtos ¢ JAK gonx-
HO paccMaTprBaTbCA MPOTE3NPOBAHME KOPHA a0PTbl, C/IN €r0 AMaMeTp >45 MM, U3-3a NOBbILLEH-
HOro pUCKa pacwpeHus (paccioeHus u/nnm pa3pbiBa) aOPTbl, BO3MOXKHO, NOTPebyioLero BMella-
TeNbCTBa B OTAANIEHHOM Noc/ieonepaLnoHHOM Nepuoge.

Ta6bnuua 23

PekomeHpauum no BeaeHuto nauveHToB ¢ [1AK npu paclumpeHnn KOpHA aopTbl
PekomeHpauua Knacc® | YpoBeHb®
Y naumeHToB ¢ n3sectHbiM JAK omKHO 6bITb BbiNosIHeHO ncxoaHoe TTIxoKI ana B
oLeHKU Mopdonornm Knanaxa, ana nsamepenus Tsxkectr AC n AP, a Takxke ansa oueH- | (137,184,207
K11 GOpPMbI 11 INAMETPOB KOPHSA 1 BOCXOAALLEN aOPTbI C LIENbio MPOrHO3MPOBaHKs 1 7]’ e
KIIMHMYECKOrO MCXOAA 1 ONpeAeneHmns CPOKOB ONEPaTVBHOrO BMELLATENbCTBA
MauymerTam ¢ IAK nokasaHo BbinonHeHve MPT nnu KT cepaua, ecnm mopdonorus | [CZ14 215216
KOPHA 1 BOCXOAALLIEN a0PTbl HE MOXET ObITb TOYHO oLieHeHa npu TTIxoKI 21 7]’ e
Moka3aHo NpoBefeHne NOBTOPHbIX UCCNEe[0BaHNIN KOPHA 1 BOCXOAALLEN aOPTbl C
y Kaxgoro nauueHTa ¢ IAK c uHTepBanamu B 3aBUCMMOCTY OT Pa3MepPOB aopPTbl, | (203, 204, 198]
CKOPOCTY YBENNYEHUA Pa3MEPOB N CEMENHOIo aHaMHe3a e
Mpwn arameTpe KOpHA UM BoCxoaALLEN aopTbl > 45 MM U €ro YBENNYEHUN C
>3 MM / rog no AaHHbIM 3XoKapanorpadmmn nokasaHo eXXerogHoe nsmepeHve ana- | | [203, 204, 198,
METPOB aopThl 214]

Mpu arametpe aopTbl >50 MM 1AW €ro yBennyeHur >3 MM / rof Mo AaHHbIM 3X0-
Kapavorpadumn nokasaHo NOATBEPXAEHNE N3MePeHUA C NCMONb3oBaHKeM apyroro | | C
BU3yanusupyoLero nccnegosanna (KT unm MPT)

Xupypruyeckoe BmellatenscTeo npu [JAK Ha BOCXoAALLel aopTe NokasaHo B CIly-

yae:
. B

pacLMpPeHnA KOPHA NN BOCXOAALLE aopTbl >55 MM | (191,195, 198]
. @

pe;iuKJamcpeHwﬂ KOPHA U BOCXOAALLEN aopTbl >50 MM 1 Hannuma apyrux Gaktopos la (196,198, 214,

p 218,219]

pacLMPEHVIs KOPHS UM BOCXOAALLE aopTbl >45 MM NpU NaHNPpyemMoin onepaumn [C196 198 214

NpOTe31POBaHWA a0PTaNIbHOTO KnanaHa u3s-3a Taxkenon AP nnmn AC lla 218 '21 9]’ !

Mcnonb3oBaHe 6eTa-6/10KaTopOB MOXKET ObITb PACCMOTPEHO Y NaumeHToB ¢ JAK b c

1 pacluipeHnemM KOpHA aopTbl >40 MM

BcnepctBrie cemeliHOTO xapaKTepa cnefyeT 06Cy»KaaTb CKPUHUHT POACTBEHHUKOB | la C

cTeneHn poacTea

Y nauyieHToB ¢ ntoboii snactonatunen unu JAK ¢ paclumpeHviemM KOpHA aopTbl
(>40 Mm) n30MeTpUYECKUNEe ynpaxxHeHNA C BbICOKMMM CTaTUHECKUMU Harpy3Kkamm I} C
(Hanpumep, TAXXenas aTeTyka) He MokKasaHbl U JOIKHbI ObITb NCKIIOUEHDI

MprimeyaHus: 2 — Knacc pekomeHgaLmy; ® — ypoBeHb AOKa3aTelbHOCTY; © — KOAPKTaLMsA aopTbl, CUCTEMHARA FMNepTeH3us, Cemeii-
HbIl aHaMHe3 PacC/IOeHUI UNK yBeIMYeHne JuaMeTpa aopTbl >3 MM / rof, (Mpu NMOBTOPHbIX M3MEPEHUAX C NCMONb30BaHNEM
O[JIHAKOBbIX METOZI0B BU3Yyan3aLim, U3MEPEHHbIX Ha OJHNX 1 TeX e YPOBHAX a0PTbl, C MOLLAroBbIM CPaBHEHMEM U NMOATBEPXK-
[leHHbIX NPU JPYroM BUAEe NCCIIeRO0BaHNA).

Cokpaluerusa: AC — aopTanbHbIn cTeHo3, AP — aopTanbHasa peryprutauns, JAK — aByctBopyatbiii aopTanbHbii Knanat; KT — kom-
nbtoTepHas Tomorpadus; MPT — MarHUTHo-pe3oHaHcHas Tomorpadus; TTIxoKI - TpaHcTopakanbHas 3xokapguorpadus.
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Puc. 20. TakTnka BegeHnA nayneHTos ¢ JAK npu pacluumpeHnn KOpHA aopThbl.

CxeMaTMYHO BblleyKa3aHHaA TaKTUKa MO BeAeHWI0 nauneHToB ¢ pacwmpeHnem KA npu JAK
npeactasneHa Ha puc. 20.

5.10. NporHos

Puck paccnoeHns 1 paspbiBa aopTbl yBENMYMBAETCA C POCTOM ee uameTpa, 0co6eHHO Npu pas-
Mepax >60 mm.

Mpw neyeHrn B COOTBETCTBUM C PEKOMEHAALMAMY MPOrHO3 61aronpuATHBIA — FopasfAo nyulue,
yem npu CM, 1 aHanornyeH TakOBOMy A NL, COOTBETCTBYIOLLEro Bo3pacTa B obLweln nonynauum
[184,197].
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KNIOYEBDIE NOJIOMEHUA
P1ck HebnaronpuATHbIX COObITWI Y NaLMeHTOB C 3a6oneBaHNAMN a0PTbl, aCCOLMMPOBAHHBIMA
c JAK, KpaliHe BbICOK, NPU 3TOM UX KIIMHNYECKaa ANarHoOCTUKa 3aTPyAHEHa, eC/iv paccMaTpurBa-
emas naTonorusa He obHapyKMBAETCA NPU CKPUHUHTE.
MauneHtam ¢ JAK ¢ AOKYyMEHTMPOBaHHbIM paclUMpPeHeM CUHYCOB BanbcanbBbl nan BoCxoas-
wen aopTbl (MK KoapKTauuMen aopTbl) 4OMKHA BbINMOMHATLCA AVHaMMYeECKas oLeHKa «Mopdo-
NIOrMn» aoPTbl C MOMOLLbIO BU3Yann3npYOLWNX METOANK 1 C AASIbHENLLNM YTOUHEHNEM TaKTUKM
BefeHNA NaLueHTa, NOCKONbKY aOPTOMNaTUA MOXET MPOorpeccmpoBaTth CO BpeMeHeM.

6. NPUNOXEHUE. METOA0J10IMA OLLEHKU OCHOBHbIX MPU3HAKOB CBCT

6.1. Mpu3Hak 6onblioro nanbua

[JnarHoctrpyeTca npu crmbaHnm 1 yKnaabiBaHWm 60MbLIOTO NanbLa nonepek nagoHu. B cnyyae

BbICTYMNaHMA KOHLEBOro OTAeNa HorteBon danaHry 60MbLIOro nasbla 3a Kpa lafloHmn TecT cunTa-
eTcA NonoXxuTenbHbIM (puc. 21, 22).

Puc. 21. MonoxutenbHbiil npusHak 6onbluoro nanbua (LraiH6epra).

W

Puic. 22, CKpUHUNHI-TECT «60/bLIOro NanbLa».
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6.2. Tect 3anAcTbA

CumnTaeTcs NONOXKMTENbHBIM NP NepeKpPbIBaHNM KOHLIEBbIX ¢anaHr 60/bLIOro NanbLla U MU3MH-
La npuv oxBaTe MMM 3anACTbA NPOTUBOMONOXKHOW PyKU (purc. 23).

Mpy HaAUUUK TONBKO OJHOTO M3 3TUX ABYX CUMMTOMOB HaUNCNAETCA NULWb OgWH Hann.

Puc. 23. MonoxxutenbHoblil NpU3HaK 3anacTbs (Yonkepa).

Puc. 24. OnpepeneHue creneHn gepopmaunm Ha OCHOBaHUN nHAEKca MNKuLKon.

68

HACIEQYEMbIE AHEBPU3Mbl 1 PACCJTOEHWA TPYOHOW AOPTbI

6.3. [inarHocTuKa gedopmauum rpyaHoi KneTku
Jedbopmaums rpyaHON KNeTKU BCTpeYaeTcA B ABYX BUAAX: KunesmaHas (pectus carinatum) v Bo-
poHKoobpa3Has (pectus excavatum).

6.3.1. BopoHkoobpa3Hasa rpygHas Knetka.

BopoHkoob6pa3zHas rpyaHan knetka. (BArK), kak npaBunio, couyetaeTca ¢ BAaBNEHHbIMY cnepeau
pebpamu. ina onpepeneHus cteneHn gedopmaumm ncnonbyetcsa nHaekc Mixknukon (UM ¢ Boinon-
HeHriem 60KOBOr0O CHYMKA FPYAHON KNeTku (puc 24).

NHaekc [MXKMLKONM — 3TO OTHOLLEHME UMEIOLLEroca PacCTOAHUA MeXAY BHYTPEHHeN NOBepXHO-
CTbiO FPYAVHbI N BEHTPaNbHOW MOBEPXHOCTbIO MO3BOHOUYHMKA K AOMKHOMY PacCTOAHMIO:

MHpekc Mxknukon = AB / CD, (1)
roe B — pacctoaHmne mexpay BHYTPeHHel NMOBEPXHOCTbIO FPYAUHbI U BEHTPanbHOW NMOBEPXHO-

CTbl0 M03BOHOYHMKA, CD - gonmkHoe pacctosHue. OnpeaeneHne cteneHn BOPOHKOOBPasHoW ae-
bopmaumm no nngekcy Mxxuukon npueegeHo B Tabn. 24.

Ta6bnuua 24

OueHKa cTeneHn BOPOHKOO6pasHon gedpopmaunm npu cuHgpome MapdaHa no nngekcy Nikuukoi
Crenenb I I n

ur 0,9-075 0,75-0 0,5-0

MepBasa (nerkas) cteneHb gepopmaLuy XapakTepu3yeTca He3HAUUTENIbHOW MMMpeccuen rpy-
OUHO-PebepHOro KOMMMEKCa M OTCYTCTBMEM OTKIIOHEHWIA CO CTOPOHbI KapAuopecnypaTopHOi
CcUCTEMbI; BTOpas (CpefHAs) cTeneHb NPOABAAETCA YMEPEHHbIM BAABEHVEM IPYAVNHO-pebepHOro
KomnieKkca 1 BO3MOXHbIMU HapyLIeHAMM QYHKLMI BHELLHErO AblXaHUA; TPeTbsA (TAXenas) cTeneHb
coyeTaeT BblpaXKeHHOe 3anajieHne rpyanHo-pebepHoOro KoMriaekca u obasaTenbHble Kapamo-pe-
CMNVpaTOpPHble HapyLUEeHWS.

6.3.2. KunesugHas gedopmaLus rpyaHoON KNeTku.

KnnesnpgHaa gedpopmauuma rpyaHon knetkn (KAK) asnaetca BTopon no yactote nocne BArK
1 NepBoi Mo MHoroobpasuto NpoaBneHNiA; obnafaeT BbICOKOW CneundnUHOCTbIO AnA CUHAPOMa
MapdodaHa. XapakTepusyeTtca BbICTyNaHeM rpyaviHbl 1 pebep.

OwnarHoctunka KATK ocyulecTBnaeTca Ha OCHOBe U3MepeHus yrna Louis — mexay pyKoAaTKom rpy-
ZVIHbI 1 TENOM, U3MEPSIOT MO HaPYXHOMY KOHTYPY rpyAUHbI Ha GOKOBbIX peHTreHorpammax. B Hop-
Me cocTaBnseT 145-175°.

BbigenstoT:
= MaHybpuO-KOCTanbHbIM TUM (BbICTYMNaHWe PYKOATKM FPyAVHbI U pebep) C 3anaieHNeM HUXKHeN

YacTu Tena rpyauHbl 1 6e3 3anapeHus (puc. 25);
= MaHybpuo-CcTepHanbHbIN TN (BbICTYNaHUe PYKOATKU FPyAuHbI U pebep) 6e3 3anapeHus Tena

rpyaviHbl (puc. 26);
®  KOPMNOpPO-KOCTaNbHbIN TUM (BbICTYNaHNE PYKOATKM IrpyaAnHbI U pebep) (puc. 27).

MaHy6puo-kocTtanbHbii TN KAMNK xapakTepusyeTca BblCTynaHneM Bnepes pyKoOATKN FPyAVHbI,
HVXKHWE CEerMeHTbI FPYANHBI NPY 3TOM MOTYT ObITb CMeLLieHbl Ha3ag,. BenvunHa yrna Louis , Bapbupy-
eT B npegenax 110-135°.

MaHy6puo-kocTtanbHbi TN KAMK ¢ 3anageHnem HUXKHEN YacTy Tena rpyauHbl (puc. 25) - non-
HbIl YrNO0o6pa3sHbl CUHOCTO3 BCel rpyanHbl. Yem MmeHblue yron Jiblouca, Tem 60sblie BEPOATHOCTb
3anafeHuns HUKHeN NoMoBMHbI TeNla FPYAVHbI, YMEHbLUEHWe nepefaHe3agHero aMameTpa rpyaHon
KIeTKUN 1 CMeLLeHnA cepaua.
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Puc. 25. Cxema maHy6puo- Puc. 26. Cxema maHy6puo- Puc. 27. Cxema Kopnopo-
KOCTaJIbHOro Tuna CcTepHanbHOro TMNa KOCTaJIbHOro Tuna
KuneBugHon gedpopmayun KuneBugHom gedpopmayun KuneBuaHon gedpopmayun.
rpyAHoOli KNeTKuN ¢ 3anafeHnemM rpyfHoil KneTku 6e3 sanageHuns

HWKHel YacTy Tena rpyAuHbI. Tena rpyAauHbI.

MaHy6puo-cTepHanbHbI TMN KuneBmaHon gedbopmaumm rpyaHon KneTkn 6e3 3anageHns tena
rPYAVHbBI NpefcTaBneH Ha puc. 26.

Kopnopo-KocTanbHblIii TUN KnnesnaHo fedpopmaumm (pyc. 27) BCTpeyaeTca yalle Apyrvix 1 xa-
paKTepusyeTca HaMboNbLIUM Pa3HOO6PasMeM BHELLHUX NPOABEHNI. 30eCb MOXHO BblENNTb fiBe
KpaiiHne opmbl C onpeaeneHHbIMY OTIMYUTENTbHBIMU OCOBEHHOCTAMMN.

Kpyrnas rpyab — xapaktepusyeTcs TeMm, YTO rpyanHa M3orHyTa Knepeam 6onblue B cpefHein unm
cpenHen N HMXKHEN YacTsax.

MupamnpanbHaa ¢opma — rpyarHa HanpaBaAeTCA KOCO BHU3 U Knepeaun no NpAMON MMHUK OT
PYKOATKU K Me4yeBUAHOMY OTPOCTKY. Yron Jlblouca npubnmkaertca K 180°. lNepefnHesaaHuin pasmep
FPYAHON KNeTKN yBenmnyeH. 3a cyeT H6ONbLIOro PeTpoCTePHaNbHOMO NPOCTPAHCTBA Ha PEHTreHO-
rpaMmax B 60KOBO MPOeKLUMU BUAEH OTPbIB NEPEeAHUX KOHLIOB pebep OT rpyauHbI.

KocTanbHbiii TMN KuneemaHow aedopmauny — xapakteprsyeTcs GOKOBbIM BbICTyMaHueM ne-
pefHeln rpyfHOI CTeHKM 3a cyeT AepopmMMpoBaHHbIX pebep. Y 3TMX nauneHTOB nMeeTcAa poTauma
rPYAViHBI BOKPYT nNpofonbHoi ocu. Mpu a1oin gedopmaummn pebpa Ha OAHON CTOPOHE BbICTYMatoT
Bnepes, a Ha Apyrovi HaxoAATCA B HOPManbHOM COCTOAHUWM WAW 3anafaloT; rpyanHa nosepHyTa
B CTOPOHY MeHee BbICTynawwmx pebep. aHHbli TMN aedpopmaumm Bcerga acCMMeTprYHBbIiA. Mpu
3TOM Ha 60KOBOI PeHTreHOrpaMme Kpali KOHTypa BbiCTynatowmx pebep 6yaet BbIXOAWTb 3a npege-
bl NONOCKM KOHTPACTHOrO BellecTBa, HAHECEHHOW MO NPOAObHOW OCU.

6.4. [lnarHocTuKa niocKocTonus
[marHocTrKa NpofoIbHOMO MAIOCKOCTONMA OCHOBBIBAETCA Ha JaHHbIX PeHTreHorpadum n nogo-
meTpun. Onpepensetca nHaekc GpuaneHaa (ynnoweHns cBoga CTonbl) no dopmyne:

BbicoTa ctonbl X 100 / AnnHa cTonbl (2)

B Hopme nHaekc OpuanerHpa paseH 28-30.
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VimeloT MmecTo criepytoLme BapuaHTbl fepopmaLimii:

ype3mepHoe OTKNOHeHNeE | NNCHEBON KOCTN KHYTPW, a 1-ro nanbua — KHapyxu — hallux valgus;
M36bITOYHOE OTKNTIOHEHN e | MICHEBO KOCTW KHapy»Xu;

BeepoobpasHoe pacxoxkAeHe NoCHEBbIX KOCTel;

MoJslIoTOuKoObOpasHble NanbLibl.

6.5. [inarHocTnKa AypanbHON 3KTasnum

,El,ypaanaﬂ 3KTa3uA — 3TO AnnataynAa gypanbHOro Melka ¢ nocnefyowmnm paclinpeHmnem KocT-
HOMO3roBOro KaHana. [ljnarHocTmpyerca AByma METOAAaMM: C MOMOLLbIO MarHUTHO-Pe30HaHCHOM TO-
Morpadum n peHTreHorpadryeckum MeTogoMm.

Puc. 28. inarHocTuKa aypanbHoli 3kta3um KT metogom Villeirs G.M. n coasT (2001r.): A — usmepeHune

B L1-4 (L3) nonepeyHoro gnametpa Tena no3soHka ([ATM), no3BoHOYHOro KaHana u AypajabHOro MewKa
(AAM); B, B - nsmepeHme Ha ypoBHe L5 nonepeyHoro gnamerpa no3BOHOYHOro KaHasna n AypajabHOro
MeuKa; [ - usmepeHue Ha ypoBHe S1 nonepevyHoro iatepo-narepanbHOro AguameTpa No3BOHOYHOro
KaHana u aypanbHOro MeluKa.
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6.5.1. MPT-gnarHoctmnka

«30n0TbIM CTaHAaApPTOM» ANA ANArHOCTUKK nypaanon SKTa3nn NPpU3HaHHO ABNAETCA MPT, KOTO-
pas BbinonHaetca no metogy T. Oosterhof 1 coast. (2001 r.). BbINOAHAIT M3MepeHna nepefHe3agHero
pa3mepa AvameTpa Tena No3BOoHKa 1 NnepeaHesagHero pasmepa ArameTpa AypasbHOro MeLlka nep-
NeHANKYNAPHO ANVHHOW OCU Ten MO3BOHKOB U AypasibHOro MellKa. 3HauyeHna ArameTpoB Tena no-
3BOHKa 1 AypafbHOro MeLLKa NosyyaloT B CpefHel TpeTn Ha ypoBHAX L -S,.

O pypanbHOW 3KTa3nMm MOXXHO FOBOPUTb NMPU OTHOLIEHUWN CarMTTasibHOrO pa3mepa NO3BOHOY-
HOTO KaHana K nepefHesafHeMy pasmepy Te/la NMO3BOHKa kak 6onee unn pasHom 0,47 (L) n 6onee
unn pasHom 0,57 (S1).

6.5.2. KT-gmarHocTtuka

C nomolLblo KoMnbloTepHoM Tomorpadpuu no metoay G.M. Villeirs c coasr. (1999 1) (puc. 28). ina
BbINOJIHEHVA HEOOXOAVMBIX M3MEPEHNIA BbIMOMHAOTCA aKCUasbHble CEUEHNA Ha YPOBHE HOXEK Ayr
no3BoHKoB L -S,. [lanee NnpousBoasAT U3mMepeHue NonepeyHoro AuameTpa Tef No3BOHKOB, MNO3BO-
HOUHOrO KaHara v fiypanbHoro mewka L -L,. Ha ypoBHe L -S, n3mepseTcs nonepeyHblii gramerp
TONbKO CMMHHOMO3rOBOrO KaHana 1 AypanbHOro MeLLKa.

B panbHeriwem no ¢opmynam Npon3BOANTCA pacyeT NHAeKca fypanbHoro melwka (MAM) n nn-
[eKca CNMMHHOMO3roBoro KaHana (UCK).

VMAOM =4 (5 AOM (L,-S ) /3 ATN (L,-S,), 3

roe AOM - gnameTp gypanbHoro mewka, AT - AgnameTp Tena No3BOHKa;

Puc. 29. smepeHne paccToAHNA MeXxAay HOXKKaMin No3BOHKa Ha YypoBHe |.4 ANA ANarHoCTnKn Aypanbuoﬁ
DKTa3Mun peHTreHoornyecKum metogom.
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Puc. 30. UsmepeHune carntanbHOro guamerpa CMMHHOMO3roBOro KaHana Ha ypoBHe S1 ana
ANArHOCTUKN Aypal'leOl;l 3KTasnun peHTreHosiorn4yecknmum metogom.

NCK=4 ( ACK (L,-S,) /S ATN (L,-S)), (4)
roe ACK — anameTp cnMHHOMO3roBoro KaHana, TN — anameTp Tena no3BOHKa;
MaTtonorunyecknm cuntaetcs WOM>3,75; UCK>4,50.

6.5.3. PeHTreHorpaduuyeckana guarHocTuka
PeHTtreHorpaduuecknin metog Ahn un coasrt. (2001 r.). HapaBHe ¢ MPT MoXeT ncnonb3oBaTbCA
KJlacCUYeCKUin peHTreHoIornyeckunin metod. YyBcteutenbHocCTb — 57,1%, cneunduyHocTts — 91,7%,
MNpepackasaTenbHaA LLEHHOCTb MNOMOXNTENbHOrO pesynbTata — 92,3%, NnpeAckasaTtesibHasA LeHHOCTb
oTpuuaTenbHOro pesynbrata — 55,0%. [1na AMarHoCTUKM fypanbHON 3KTa3nm PeHTreHONOorMYeckm
METOAOM HeobXoAuMa OLeHKa PEHTFeHOrPaMM MOACHUYHO-KPECTLIOBOrO OTAesa NMO3BOHOYHMKA
B NpAMON 1 6oKoBOI NpoeKumaAXx. Mpu 3ToM ANA AypanbHON SKTa3nMmM AUarHOCTUYECKM 3HaYMMbIMU
cuUMTaOTCA CrledyloLme noKasartenn:
B paccToAHVe MeXAY HOXKaMM NO3BOHKa Ha ypoBHe L,>38,0 mm (puc. 29);
" CarvTasibHbli AYAMETP CMMHHOMO3rOBOTO KaHana Ha ypoBHe S,>18,0 mm. Mamepexne
NPOBOAUTCA B CpPefiHEel TPETV MO3BOHKA B GOKOBOW PEHTrEHONOrMYECcKon NpoeKkLun.

Puc. 31. UsmepeHme cTeneHm cy>KeHNA Te/la NO3BOHKa Ha ypoBHe L5 anA AnarHocTuKn gypanbHon
3KTa3uu PeHTreHoNorn4yeckum MeTogom.
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OueHmnBaeTcA paccToaHe Mexay 3afHUM Kpaem Tesla MNO3BOHKAa U MepefHUM Kpaem
OCTUCTOrO OTpocTKa (puc. 30);
B CTeneHb CyXeHA TeNna No3BOHKa Ha yposHe L .>5,5 Mm (puc. 31). Mpoussoantcs nsme-
peHne WUPKHbI BEPXHEN 1 HUXKHEN 3aMbIKaTelbHbIX MIACTUHOK L, a Takxe B cpefiHen
TpeTu.
CTeneHb Cy>KeHVA BbICUUTbIBAETCA MO cnegytoleli dopmyne:

CC = (LWB3M + LUH3M) / 2 - LICTT, (©)

roe CC - cteneHb cyxeHuns, LUB3I - wmpuHa BepxHen 3ambikaTenibHoM nnacTuHKm, LWH3M — wun-
PVIHA HUXKHEW 3aMblKaTenlbHOWM nnacTuHKK, LUCTT — wnpuHa cpepHen TpeTy Tena No3BoHKa.

6.6. [lInarHoCcTMKa NpoTpy3nun BepTNy>KHOWN BNaguHbl

MpoTpy3ua BepTnyHOW BraAnHbl — 3aboneBaHve, xapakTepusylleeca yrnybneHnem BepT-
NY>HOW BMafiMHbI U rMyOOKMM MOrPyXeHNeM B Hee rofioBKu 6egpeHHol KocTu (purc. 32). CoctoaHne
CcoueTaeTca C UCTOHYEHVEM Tena 6e3bIMAHHON KOCTU 1 BbINAYMBAHUEM AHA BEPTIY>KHOW BMaAvHbl
B MONOCTb Ta3a. [poTpy3na BepTNyKHON BNaauHbl ANAarHOCTUPYETCA Ha OCHOBE PEHTreHorpamm
meTofioM KynbMmaHa, BKouatoLLlero:
= MHMWIO BEPTIYXKHOWN BMAANHbI — MPoeLnpyeTca meavanbHee Nano-nCcxXnanbHOm IMHUA Ha 3 MM

Y MY>XUVH 11 6 MM Y KeHLLVH;

yron Bubepra - coctaBnaeT 6onee 409

nepeceueHme «cnesbl» Kennepa nnnoncxuanbHom AnHmeNn.

JINHWA BEPTNYXXHOW BMauHbl NpoeuupyeTca MeananbHee UANOUCXMANbHOW NIMHUN Ha 3 MM

Y MY>XUMH 1 6 MM Y XeHLWKH (A - npu cuHapome MapdaHa, b - Hopma);

usmepeHue yrna Bubepra (B — 6onee 40° npu cuHapome MapdaHa, I' - Hopma);

nepeceueHne «cnesbl» Kennepa wnunoucxuanbHon nuHuein (I - npu cungpome MapdaHa,

E - B Hopme).

6.7. JonuxocteHomenua
JlonnxocteHOMennA BbICTaBAAETCA NPW OTHOLLEHUWN BEPXHEro CerMeHTa Tena K HuXHemy cer-
MeHTy Tena <0,85 1 «pasmax pyk / poct» >1,05 6e3 BblpaXeHHOro CKONMo3a. HrXHuiA cermeHT onpe-
[lenaeTca Kak paccToAaHne OT BepXHel 4acTu No6KoBOro cmdmr3sa A0 Nosa B MOSIOMKEHUN CTOA, BEPX-
HWIA CEerMeHT NpeAacTaBnAeT coboi pasHOCTb POCTa MUHYC BeJIMYMHA HUMXHErO cermeHTa (puc. 33).
Ba)KHO OTMeTUTb, UTO HU OAHO U3 3TUX COOTHOLIEHUI He obecrneynBaeT TOUHOE M3MepeHUue
KOCTHOI AncnponopLun B NPUCYTCTBUM CUIIBHOTO CKOMMO3a Unu Kndosa.

6.8. Ckonmnos

JunarHocTrKa CKonno3a ABAETCA PYTUHHON NPaKTUKOW, MPUMEHAEMON B 60MbLIMHCTBE Nneve6-
HO-AMArHOCTUYECKNX YUPEXAEHW, U He TpebyeT AONONHUTENbHbIX MOACHEHWI. [JuarHocTnyeckn
3HauMMbIM Npu cuHapome MapdaHa aBnaetca | cteneHb v Bbllwe.

6.9. JlnueBble Npu3HaKkun

MpoABneHna NuuUeBbIX NPU3HaKoB: gonuxouedanusa, SHOGTaNbM, CKOLIEHHbIE BHU3 rMasHble
LLienu, rMnomnasmna CKyNoBbIX KOCTEN, peTporHaTus.

6.9.1. [onuxouedanusa

Jonuxouedanua — opma rososbl, NPY KOTOPOI OTHOLLIEHWE MaKCMManbHON LUNPWHbI TONOBbI
K MaKCMManbHOW AvHe coctaBaseT <75,9% y MyXUunH 1 <75% y »keHwWwuH. [laHHbIA NoKa3aTesb Ha-
3bIBaeTCA yepenHom nHaekxc (Yn).

74

HE JIJISA COI'JIACOBAHUMA JIA I[TEHATU

HACIEQYEMbIE AHEBPU3Mbl 1 PACCJTOEHWA TPYOHOW AOPTbI

Puc. 32. iInarHocTKa NpoTpy3nmn BepTAY>KHOI BNaguHbI:

Y =PI /MPT x 100, (5)

rae YN - yepenHon nHaekc, MNPl — nonepeyHbin pasmep ronosbl, MNPl — npogonbHbIN pasmep
ronoBbl.

M3mepeHne NpoBOAWTCA LTaHreHUMpPKyNem. M3mMepeHre NpodosibHOro AviameTpa ronosbl OT
Touku rnabenna (glabella) go Touku onnctokpaHmoH (opisthokranion). iamepeHue nonepeyHoro
pa3mepa ueperna Mexay TouKamm 3ypuroH (euryon). [laHHble TOUKM ABNAIOTCA Havnboree BbiCTynato-
LWVMM yYacTKaMU yepena B COOTBETCTBYIOLLMX NNOCKOCTAX (puc. 34).

6.9.2. [lnarHocTukKa sHo¢Tanbma

OO6BbEKTUBHBIM METOAOM AMArHOCTUKU SHOGTaNbMa ABNAETCA CTaHLAPTHOE MUCCNeAoBaHMe K-
30¢TanbMomeTpom XepTana (puc. 35).

M3mepeHme Npon3BoanTCA PpacCcToAHMA OT OpOUTaNbHOMO Kpas A0 POroBuLbl.

Mpn cMeLleHUN rNa3HOro A6M0Ka K3aAm NPOUCXOAAT Cy»KeHne rmasHol wenu, obpasoBaHue
CKafoK Ha BEpXHEM BeKe, MHOTAa OrpaHUyeHre NMOABMXKHOCTM rnasHoro A65oKa ¢ gunnonven,
CHUXeHVe 3peHus.
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Puc. 33. Pasmepbl Tena, usmepaemMbie ANA ANarHoCTUKN gonnxocreHomennn.

. —
o

Puc. 34. Pacnono)xeHne aHaTOMN4yecKNX ToYEK Yepena Ansa npoBefeHnsA OLleHKN YepenHoro nHaeKca.

76

HE 1A COTI'JTACOBAHUA JUJIA ITEHATHU

HACIEQYEMbIE AHEBPU3Mbl 1 PACCJTOEHWA TPYOHOW AOPTbI

Puc. 35. dk3opTanbmometp Xeptana.

Puic. 36. KoxkHble npu3Haku cuigpoma MapdaHa B Buge aTpopuueckux cTpuin c Hambonee xapakrep-
HbIMU JIOKann3auuaMm B 0651acTy Hapy»KHOI MOBEPXHOCTY nieya (2) u HUXKHeih TpeTn cnuHbli (1).

MMnonnasnsa CKynoBbIX KOCTEeN MpeacTaBseT cob0i CyObeKTVBHBIA CYMMTOM, NPeacTaBsAio-
Wuii cobo HeaoPa3BUTOCTb CKYJTIOBOW KOCTY.

PeTporHaTus npefctaBnseT co6oi cybbeKTUBHbIN CUMMTOM, AN KOTOPOrO XapaKTepHO pacmno-
NOXKEHHAA K3aam HUKHAS YenioCTb, KOTOPasA HaXoauTCA B CTOPOHE OT MAOCKOCTM JiMua, eCsiv CMo-
TpeTb B 6GOKOBOI NPOEKLMK, MPU 3TOM BO GPOHTaNIbHO NPOEKUMM CMELLEHNA He OTMeYaeTCcs.

AHTVIMOHTONIOUAHBINV Pa3pes a3 (CKOLWEHHbIEe BHU3 r1a3Hble Wenu) npefcTasnaeT coboi cybb-
eKTI/IBHbII7I cMMnTom, gna KOTOpOFO xapaKTepHo HaxoXgeHune Hapy)KHbIX yrnos rNa3HbIX F|6J10K HUXe
BHYTPEHHUX.

6.10.Ko<Hble nposABneHns

XapaKTepHbIM ANArHOCTUYECKUM MPU3HAKOM ABNAIOTCA aTpoduryeckre CTpun, He CBA3aHHbIe
C rOPMOHAJIbHbIMY HapyLWEHUAMM, OXNPEHUeM, bepeMeHHOCTbI0. Hanbonee yactbiMu nokanmsa-
LUMAMYN CTPUN ABNAIOTCA YYaCTKM KOXIM B 06/1aCTU HAPYKHOW MOBEPXHOCTY NJieva, 6efpa, HUXHei
TPeTV CNuHbI 1 BCTpeyatoTca y 65-80% naumeHToB ¢ cuHapomom MapdaHa (puc. 36. 1-2).

6.11.inarHocTKa nponanca MUTpaabHOro KnanaHa
OcyulecTBniAeTca No cTaHAapTHON MeToamke. OLeHKa AaHHOrO KpuTepusa NpPOW3BOAUTCA BHe
3aBMCMMOCTM OT TUMa U CTeNeHn nponanca.
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