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OpHako o Jlannacy, fanbHeuwas agunartaums
YBE/TIMYNBAET HaNpPsKeHNe MbilLbl, YTO CHMXaeT YO

LaPlace’s Law

* YBennueHue NocTHarpysku (P) -
X NoBbILLEeHME HanpaAXKeHusa cTeHKu (T)

e lnnatauus (r) - nosbliLeHUe
Hanps»XeHus cteHku (T)

Wall Tension (T) = Transmural Pressure (P) x Radius (r)

2 x Wall Thickness (u)
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)) OCHOBHbIE NCTOYHUNKW

European Heart Journal — Cardiovascular Imaging (2013) 14, 611-644 doi:10.1093/ehjci/jet105
(koHCcepBaTHUBHBIE B3IVISI/Ibl, HO O4Y€Hb YI100HO, MOAPOOHO M KPACHUBO)

European Heart Journal (2022) 43, 561-632 https://doi.org/10.1093/eurheartj/ehab395

(omupawTCcs B IJIaHE BU3YAJHU3AIIMA B OCHOBHOM HA JOKYMEHT BbIIIIe)

J Am Soc Echocardiogr. 2017 Apr;30(4):303-371. doi: 10.1016/j.ech0.2017.01.007

Hagendorff A, Stoebe S, Tayal B. A systematic approach to 3D echocardiographic assessment of
the aortic root, Global Cardiology Science and Practice 2018:12
https://doi.org/10.21542/gcsp.2018.12 (koMIIeKCHBIH JOKYMEHT ¢ aKlleHToM Ha 3D MeToauky)

Grand Rounds Aortic Regurgitation with William Zoghbi, MD , 9.1.2022 (Houston Methodist
DeBakey CV Education. YouTube)

JIMYHBIN apXUB NAUEHTOB U apXuB AoueHTa kKadgeapsl Kymakosckoro Bepsl 3umMuHnoit



NepBbIK U3 CaMbIX YaCTbIX MEXaHM3MOB XpoHu4yeckon AH
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M3 CaMblX YaCTbIX MEXaHN3MOB XpoHnyeckon AH
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KOMbMHaLuMa nepBoro u BToporo: BAV ¢ aHeBpu3MOn

KAGEOPA KAPOUONOIMUU C3rMy
TIS0.4 Ml 40§ 100%




HakoHel, MHPEKLUMOHHbIM 3HAOKapAUT
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HEKOTOPBIE NMPOYUE UHTEPECHbIE MNMPUYUHBI AH

[IpnobpeTeHHbIe NaTonorum CTBOPOK: peBsMaTmniM, obnyueHue,
TOKCUHbI (QHOPEKCUKU, CEPOTOHUH (KapunHoua)

[IpnobpeTeHHble aHOMannm KopHs: aytonMMmyHHble (CKB,
aHKMNO3UPYIOLWWMA CNOHAMANT, CUHAPOM PenTtepa); aopTUThI
(cndunnTnyecknn, aptepumnT Takascy)

BpoxaeHHble (reHeTn4yeckne) aHoMannm KopHs: 3aboneBaHus
coeanHnTenbHon TKaHu (s. Loeys-Deitz, s. Ehlers-Danlos,
s. Marfan, osteogenesis imperfecta)
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cMHapoM MapdaHa.
Niccolo Paganini (1782 — 1840)
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osteogenesis imperfecta.
Michel Petrucciani (1962 — 1999)
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J Am Soc Echocardiogr. 2017 apr;30(4):303-371

ASE GUIDELINES AND STANDARDS

Recommendations for Noninvasive Evaluation of @Cmsm
Native Valvular Regurgitation

A Report from the American Society of Echocardiography
Developed in Collaboration with the Society for Cardiovascular
Magnetic Resonance

William A. Zoghbi, MD, FASE (Chair), David Adams, RCS, RDCS, FASE, Robert O. Bonow, MD,
Maurice Enriquez-Sarano, MD, Elyse Foster, MD, FASE, Paul A. Grayburn, MD, FASE,

Rebecca T. Hahn, MD, FASE, Yuchi Han, MD, MMSc,* Judy Hung, MD, FASE, Roberto M. Lang, MD, FASE,
Stephen H. Little, MD, FASE, Dipan J. Shah, MD, MMSc,* Stanton Shernan, MD, FASE,
Paaladinesh Thavendiranathan, MD, MSc, FASE,* James D. Thomas, MD, FASE, and
Neil J. Weissman, MD, FASE, Houston and Dallas, Texas; Durbam, North Carolina; Chicago, Illinois; Rochester,
Minnesota; San Francisco, California; New York, New York; Philadelphia, Pennsylvanin; Boston, Massachusetts;
Toronto, Ontario, Canada; and Washington, DC



Chronic Aortic Regurgitation by Doppler Echocardiography

v

Yes, mild . e Yes, severe
* : Does AR meet specific criteria of ’ *
i ?
\% mild or severe AR? NP
I
Specific Criteria for Mild AR i Specific Criteria for Severe AR
- VCwidth < 0.3 cm Intermediate Values: * Flail Valve
*  Central Jet, width <25% of AR Probably moderate «  VCwidth >0.6 cm
LVOT o ] L * Central Jet, width = 65% of LVOT
*  Small or no flow convergence 2-3criteria 1= TmmmTmmmmmmmo oo omsosdmsomoos oo msm oo ------; 2-3criteria | «+ | arge flow convergence
*  Soft or incomplete jet by CW ., Perform quantitative methods whenever possible to 2 e«  PHT <200 ms
| .
e  PHT > 500 ms | refine assessment ! * Prominent holodiastolic flow
* Normal LV size i e - reversal in the descending aorta
* Enlarged LV with normal function
> 4 criteria \l, \l/ > 4 criteri
N - 2 4 criteria
| » ILI.Z)efln|tf|velyr 31!;1 \4 vV V A4 Definitively severe
quantitation not needed) RVol < 30 mL RVol 30-44 mL RVol 45-59 mL RVol 2 60 mL (may still quantitate)
RF < 30% RF 30-39% RF 40-49% RF 2 50%
EROA <0.1 cm? EROA 0.10-0.19 cm? EROA 0.20-0.29 cm? EROA 20.3 cm?2
AR Grade | AR Grade Il AR Grade Il AR Grade IV
3 specific criteria
for severe AR
\ 4 Y v N4 Q/ A4 v
Mild Moderate Severe
AR AR AR
* Poor TTE quality or low confidence in measured Doppler parameters ~ Inde_termlnate AR
« Discordant quantitative and qualitative parameters and/or clinical data - Consider further testing:
TEE or CMR for quantitation




@)) YacTble orpaHn4YeHna OCHOBHbIX IXOKI

o ks E

Metoauk (PISA, 2D VC, PHT)

MHOXeCTBeHHble cTpyun peryprutaummn (VC, PISA)
aKkcueHTpuyeckmne notoku (VC, PISA)

NCTOYHUK CTpyn okono komuccyp (VC, PISA)

He okpyrnoe PO ¢ ancnponopunoHanbHon remmcdepoun (PISA)
Bblpa)XeHHasl 3aBUCUMOCTb OT AasnieHus B JIXK/aopte (PHT)
3aBMCMMOCTb OT yrna (He napanienbHOCTb Kypcopy)



oﬁumm YO " 3c3c3e|<TV|BHbu‘/’| YO

il o * Obbem peryprutauum, ma = obwmnm
Sy, | Effective stroke YO (YOo)-3¢pdpekTtnsHbIN YO (YO3)

=} volume (RVOT)

) ° - AL, * OpaKkuma peryprutaumm, % =
Total stroke volunge | | ‘ 2 \ ;' (yOo—yOa)/yOox 100

by planimetry




Qp/Qs npu Txenon AH
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3D vena contracta




@)) MPU TAXKETON XPOHUYECKOW AH

[ynbcosoe AL (wmnpuHa 6onbwe 100?, AA MeHblwe 607?), Taxnkapans
- Y6bIBaOWMN PpaHHUN AMACTONMUYECKUNA LLIYM

- Nngacka kapotng (conposoxaaeTtcs nynbcoM Tuna Corrigan, water hammer, collapsing):
CrnaZieHne apTepun Mexay UmnKiamu

- lUyM OctnHa ®nuHTa (PpyHKUMOHaNbHbIN MC)

- Pulsus bisferiens («pacwienneHme nynbca»: aABydasHbi NynbC — ABA CUCTONMUYECKUX MUKA)

S1 S2 s1

d e 1

Stanford Medicine 25

WATER HAMMER PULSE (Collapsing piflse




WwyM OCTUHa-ONnHTa?
ApOXXaHue CTBOPKK, paHHee npukpbiThe MK, nporné MK
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peBepc B rpyaHON aopTe

peBepcC HOopMa

et KAOERAKARIMONOF M CIMY | ~ " AUSTIN COMM COLLEGE - - Adult Heart 2:33:55 PM
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HOPMA/TbHAS ®OPMA CMNEKTPA
B OBLLUEN COHHOW APTEPUU




dopma cneKkTpa Y3 BONHbI B KapoTuagax npm AH

(AJR 2003;181:1695-1704 0361-803X/03/1816-1695 © AMERICAN ROENTGEN RAY SOCIETY)
AJR 157:403-407, AUGUST 1991

CuexTtp pulsus bisferiens («pacmenienne myabcay)
(50% nmanmentoB ¢ AH, AH+AC, 'KMII)

CrnexTtp Water-nammer («misicka KapoTH/I»)




C()) PULSUS BISFERIENS. CMEKTP OCA
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DUROZIEZ SIGN

[nactonnyeckmn Lym
Haa 6eapeHHoM
apTepuen npu
HaJaBNMBAHUA
(POHEHJOCKOMOM UK
NATYNKOM

Carehataon Report IMAGES IN CARDIOVASCULAR MEDICINE

Circ Rep 2020; 2: 380-381
doi:10.1253/circrep.CR-20-0029

Duroziez’s Sign

Hirofumi Kawamata, MD; Michiyo Yamano, MD, PhD; Tatsuya Kawasaki, MD, PhD

Low

Lower-
middle

Higher-
middie T

High

Figure.

to increased compression force in the second beat, and a new diastolic murmur on the higher-middle and high frequencies in the
third beat (arrows). (B,C) Pulsed-wave color Doppler ultrasound showed an increase in diastolic backward flow in the femoral
arterial blood with compression (arrow), accompanied by diastolic murmurs (arrowhead).

(A) A phonogram obtained near the left femoral artery showed a systolic murmur in the first beat, followed by noise due
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PdyHKLUMOHaNIbHaA Knaccudpmkauma AH,

ee CBAi3b C BbI6OpOM TMNa NAacTUKMU

Type I
— A e : N Type III
Normal cusp motion with FAA dilatation or cusp perforation Type 11
Al Class &
‘usp
1 rolapse e
Ia Ib I Id Casp Rralaps Restriction
Mechanism
%
Prolapse
Repair
Aortic Valve -
. STI sparing: Patch Repair * Free margin Leaflet Repair
Repair remodeling = VAJ PO * Shavi
Technique = Reimplantation T Autologous or » Triangular g
(Primary) Ascending or remodeling SHEDPiany bovine resection *Decalcification
. aortic graft with VAJ pericardium » Free margin
Toplasty g * Patch
annulopiasr resuspension
* Patch
: VAJ STJ VAJ VAIJ VAIJ
(Secondary) annuloplasty annuloplasty || annuloplasty annuloplasty annuloplasty

Al: aopTanbHaAd
HeA0CTaTOYHOCTb
FAA: Konbuo AoK

STJ: cnHo-TybynapHoe
coeauHeHune

SCA: nogkommccypHas
aHHYN0MNNACTUKA

PeTpaKuusa ctBOpoOK!

J Thorac Cardiovasc Surg
2009;137:286-94
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[NpepgonepaynoHHaa oueHKa AoK ¢ nomouwbio 3D: nsmepeHue
ANnHbI (BbicoTbl) KoanTauuu (CL), appekTnBHoOM BbicoTbl (EH) 1
reometTpuyeckomn BbicoTbl (GH)

Perpendicular : Perpendicular
1 biplane

¥: Commissure
between




MMuTauma Tsxkenoro creHo3a AoK Ha dhoHe Tshxenon AH
(NnaHMMeTpuYyeckas nnowaab packpbiTus 2.6 cM2)

0 GE Vingmed Ultrasound| 0
21812024 Zoom 100% 21812024

6:35 PM 6:47 PM

[l ci v ()L

1 AV Vmax 3.92 mis 1 AVA PI
AV Vmean 3.06 m/s
AV maxPG 61.59 mmHg

AV meanPG 41.34 mmHg

AV VTI 108.7 ¢

AV Env.Ti 355 m s
169 BPM

W W'mm-w‘ﬂ




@)) NHTeHCcMBHOCTL cnekTpa AH n «AC» oaMHaKoBa

GEMSI - Ultrasound
Zoom 100%

172972020

AV Vmean

AV maxPG 60.54 mmHg
AV meanPG 32.76 mmHg
AV VTI 86.1 cm
AV Env.Ti 320 ms




Ounnatauus JIXK ¢ ymepeHHon (?) AH Ha ¢doHe
CHMXKatoLencs cokpatumoctun JIK

31872024 NOKPOBCKARA BONBHULIA
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[JJononHuTenbHble napamMeTpbl. GLS
@3) JASE, 2022. Yang et al

Fully-automated LVGLS in asymptomatic AR

5..
A. 0.80 (0.58-1.11) P % 4
LVEF per 10% ¢ 19 °
5 2 3-
LVGLS per % 0.90 (0.82-0.99) 04 -g 2 \
3
8 1
B. ) 0.95 (0.65-1.36) .81 0- LVGLS, %
LVESDi per 5mm/m2 O 1l2 T 1I4'116 1118 1210 |2|2 T 2-4-
LVGLS per % 08 (O_._‘79'0'93) .0005 100 -
LVGLS 2 15%
3 80 1 LVGLS <15%
C. : 1.03 (0.94-1.11) 5 60 - P<0001
LVESVi per 5ml/im?2 _ 45 a
LVGLS per % 0.88 (0.81-0.95) 003 40
f T T T T T T T T \ 20 . . . . . i . . Y'ears'
05 10 HR(95%cCH) 1 012 3 456 7 8 9 10

All 3 models were adjusted for age, sex, Charlson score,
and AR severity under medical surveillance

Cutoff 15% was associated
Excellent reproducibility Superior than conventional LV parameters with death
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JGLS npu taxenon xpoHnyeckon AH c coxpaHHon @B (>50%)
Alashi et al. JACC: cardiovascular imaging, vol. 11, no. 5, 2018

FIGURE 5 Risk of Death, Based on LV-GLS in the Study Population as a Whole and in the Study Population Separated on the Basis of
Undergoing Aortic Valve Surgery Versus Not

A B

10- 10~ .

Pink: No aortic valve surgery K
Yellow: Aortic valve surgery

Death (%/5-Years)
Death (%/5-Years)
wu

-
-
___________

-
________

24 22 -20 18 16 14 -24 22 -20 18 16 14
LV-GLS (%) LV-GLS (%)
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[lononHunTenbHble NnapamMeTpbl. MPT
JAHA, 2020. Malahfji et al

Patient survival (%)

Number at risk
AVR+ Scar-
AVR- Scar-
AVR+ Scar+
AVR- Scar+

100

~
(&)
1

(o)
o
1

N
(&)}
1

_ 92.7%
— — —88.4%
85.2%
47.5%
_____ AVR+ Scar— Overall p<0.001
- --— AVR- Scar-
s . AV RA- SCAIN
AVR- Scar+
T T 1 I 1 1
0 1 2 3 4 5
Follow-up years
145 100 90 75 66 53
106 65 51 34 29 22
50 32 25 22 19 17
65 42 27 19 12 7




C(D XWUPYPIMYECKOE NNEYEHUE XPOHUYECKOW TSAXXEJTON AH

MNokasaHua Knacc/ypoBeHb

CumnTOMBI 1B
KCP>50 mm (>25 mm/m?) nnn ®B meHee 50% 1B
Mpwn npoBegeHun KLU, xupyprum BocxoaAwen aopTbl UAN APYroro KaanaHa 1C

MKCP>20 mm/m?2 (MKCO > 45 ma/m KB)uamn @B meHee 55% )

European Heart Journal,Volume 43, Issue 7, 14 February 2022




@)) HEKOTOPBLIE XUPYPI'MHECKWNE TEXHUKK

* [lpoTe3unpoBaHue AoK MexaHM4YeCKnUM nNpoTe3om

* Onepaunga O3aku

« TAVI?

* Onepauuns Pocca, A3sunaa, Akoba

 beHTan-pe-boHo

« [lpoTe3npoBaHMe BOCXOASLLEN aoOpThbl C MNJACTUKON KONbL@ MU KNnanaHa
« M3onuposaHo nnactuka AoK, KOpHSA aopThl



© TpaHcKaTeTepHast TEXHMKA
MMNaHTauum?

«TAVI MOXeT 6bITb paccCMOTpeHa Y NaLMeHTOB C O4EHb BbICOKUM
XUpyprunyecknm pnckom SAVR»

(European Heart Journal (2022) 43, 561-632)

JenaValve (ALIGN AR trial)?



@)) TAVI in patients with high-risk symptomatic native AR (ALIGN-AR):
a prospective, multicentre, single-arm study

NYHA Functional Class

N =58 N =53

91% NYHA I/

26.4%

Baseline 30-days

ENYHAT “NYHAIl ~ NYHAIIl =sNYHAIV
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«KnnHnyeckne, remoamHammnyecKkme KpaTKoCpoUHble pe3y/ibTaThbl
n obpatHoe pemoaennpoBaHue J1XK BbirnagAaT
MHoroobelwaroWwWmmm...

HO TpebyeTcAa oLeHKa OTAaNEeHHbIX Pe3yabTaToB»

THE LANCET, VOL: 403, ISSUE: 10435, PUBLICATION YEAR 2024



@)) POJIb MEAMKAMEHTO3HOW TEPAMNNN OrPAHUYEHA

« AapeHobnokaTtopbl? — cHMXeHne YCC MoXKeT accoummpoBaTbhbCs C
nosbileHneMm YO n CA (none3Hee ansg c. MapdaHa)

« Onsa Hu3kon OB: anypetnkn n MAN®/aHtaronmnctol AT2 nnm APHMU,
anrugponepuanHoBbie 6510KaTopbl Kanbums

¢  AHTMOBMOTUMKONPOMUNAKTUKA NOKa3aHa TOJIbKO NMauneHTam C
aHaMHe30M N3 unu ¢ NpoTe3npoBaHHbIMU KanaHamu
(npouenypsbl, Npeanonaramwmne bakrepmeMnto)



@)) SAMNMMNCKU HA MAMATDb

- OunaTtaumsa JIK MmoxeT 6biTb cneymduyeckmm Npu3HaAKOM TSHXKENOU XPOHUYECKOW
AH. Qp/Qs, 3D, HepooueHKa TsxxecTn AH

- KnuHuyeckas kapTuHa, b6bICTPbI OCMOTpP, aHaMHE3

- He TOoNbKO TAXEcTb AH, HO N ee MexaHW3M, CTBOPKU KNlanaHa U LWXMPUHA aopThl +
annataumsa u auchyHkumsa JIK

- [ononHuTtenbHble MapKkepbl HebnaronpuaTHoro nporHo3a: GLS<15%, nHaekc KCP
> 20 mm/M kB, nHaekc KCO > 45 mn/m kB, Hannumne pubposa Mmmnokapaa Ha MPT

- MPT MoXeT ObITb NONe3Ha Npu: HeCOOTBETCTBUN Mexay 2D n agonniepoBCKUX
MeTOoAMK; HECOOTBETCTBUN Mexay TaXKecTbito AH no IXOoKI 1 TaXeCTblo KITUHUKU

- YCC, put™ 1 ypoBeHb ALl AoMmKHbI 0683aTesibHO ObiTb OTpaXeHbl B MPOTOKONE
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