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@)) LIEJTb COOBLUEHNA

- O3HaKOMUTb C CYLLUECTBYOLWMUMN BO3MOXHOCTAMN MPT no oueHke
CTEHO030B UM HeAOCTaTOYHOCTU K/anaHOB cepaua

- [aTb XapaKTepUCTUKY M3MEHEHNN MUOKApAA NEBOro Xenyaoyka u
Npu KNanaHHoW natonorum (aopTanbHbIN KianaH, MUTPasbHbIN
KnarnaH), oueHnsaemyto npu MPT cepaua



@)) CNOCOBbI BU3YANTM3ALIUMN U OLIEHKWN KNAMAHHOW
NATOJIOT NI TTPU MPT

- N306paxkeHns noaBMXKHOro MMOKapAa B pexume «b6enon Kposmu»
SSFP;

- 2D - a30KOHTpacTHble U306paXkeHnst KoagMpPOBaHHbLIE MO
JINHEMHOW CKOPOCTWN KPOBOTOKA;

- 4D — (pa30KOHTpaCTHbIe N30bparkeHnst ¢ KapTUPOBAHNEM
JINHEMHOW CKOPOCTWN KPOBOTOKA BO BPEMEHWN U TPeEX
NPOCTPAHCTBEHHbIX KOOpAMHATAX.



@)) BU3YANTU3AUMSA PEFYPITUTAUUU N YCKOPEHHOIO KPOBOTOKA C
MOMOLLbI U30OBEPAXXEHUWN B PEXXUME «BEJTION KPOBW»

CTEHO3 HeAOCTAaTOYHOCTb



@)) OLEHKA KPOBOTOKA C MOMOLLBIO 2D ®A30KOHTPACTHbIX
M30BPAXEHWI (MPUHLMN)
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2D-OA30KOHTPACTHbBIE N3OBPAXXEHUA: OLUEHKA CTEHO30B U
@) HEQOCTAOYHOCTU (AOPTAJIbHbIN KJTANAH, KNTAMNAH JTEFOYHOW
APTEPUN)

Peryprutaymsa CTeHOo3



2D-OA30KOHTPACTHBIE N3OBPAXEHNA: OLEHKA CTEHO30B U
@)D HEJOCTAOYHOCTU (AOPTANbHbIN KNAMAH, KITANAH NEFOYHOW
APTEPUN)

HeAJOCTAaTO4YHOCTb CTeHOo3
MnKoBasA CKOPOCTb, 2,6-2,9 3,0-4,0 Bonee 4,0
m/c
Obebem MeHnee 30 mn 30-60 mn Bonee 60 mn MUHUMaNbHAA Bonee 1.5 10-15 Mekee 1.0
perypruraun mn nAoLWaAb NoToKa
KB.CM.
MuKoBbIN MeHee 36 36-64 bonee 64
®pakuma MeHee 30% 30-49% bonee 50% rpagueHT
peryprutaunm % LABNEHUA
MM.PT.CT.
CpegHuii rpagueHt  MeHee 25 25-40 Bonee 40
baBNeHuA

MM.PT.CT.




P2 prolapse

2D-OA30KOHTPACTHBIE N3OBPAXKEHUA: OLEHKA
HEQOCTATOYHOCTW (MUTPANbHbIV KJTAMAH)
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Aetiology

* Secondary functional MR

* Carpentier type lllb

* Non-coaptation of leaflets
secondary to ventricular
dilatation resulting in restrictive
leaflet motion

MR severity
* MR, =LVSV—AoPC=36ml
* MR, =(MR_ /LVSV)x100=41%
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2D-BA30KOHTPACTHbBIE W30BPAXEHWNS: OLEHKA CTEHO30B
@)) (MUTPAJIbHBIA KJITAMAH)
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JLYENES Table 1. Comparisons Between Repeat Measurements of Peak Velocities, Pressure Half-Time,
NapameTp e and Mitral Valve Area With Velocity-Encoded Cardiovascular Magnetic Resonance
Peak E Peak A PHT MVA
t (p value) 0.99 (<0.0001) 0.99 (<0.0001) 0.83 (0.003) 0.96 (<<0.0001)
Cucronmndeckoe aasnetme B Metnee 30 30-50 bonee 50 CCC (95% CI) 0.99 (0.99-0.99) 0.99 (0.97-0.99) 0.78 (0.40-0.94) 0.94 (0.82-0.98)
NIEro4Hou apTepuun MM.pT.CT. CCC = concordance correlation coefficient; CI = confidence interval; MVA = mitral valve area; Peak A = peak velocity at
A-wave; Peak E = peak velocity at E-wave; PHT = pressure half time; r = Pearson correlation coefficient.
MuHMMaNbHaA NaoLwaab NOTOKa bonee 1,5 1,0-1,5 Menee 1,0
KB.CM. Journal of the American College of Cardiole Vol. 44, No. 1, 2004
© 2004 by the American College of Cardiology Foundation ISSN 0735-1097/04/$30.00
Published by Elsevier Inc. dai:10.1016/).jacc.2004.03.038
CpefHui rpagMeHT gaBneHus MeHee 5 5-10 bonee 10 ; X A 3
o i A Quantification of Stenotic Mitral Valve
Ha MUTPa/IbHOM KNanaHe 4 - B
Area With Magnetic Resonance Imaging
MM.PT.CT.

and Comparison With Doppler Ultrasound

Shiow Jiuan Lin, MS,* Peggy A. Brown, RDCS,* Mary P. Watkins, RT,* Todd A. Williams, RT,*
Katherine A. Lehr, BSN,* Wei Liu, MS,} Gregory M. Lanza, MD, PHD,* Samuel A. Wickline, MD,*}
Shelton D. Caruthers, PHD*}+

St. Louis, Missouri; and Best, Netherlands
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2D PC-MRI

OLIEEHKA KPOBOTOKA C NMOMOLbIKO 4D ®A3OKOHTPACTHbIX
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@) ®A30KOHTPACTHbIX NU30BPAXEHUIN (BO3MOXXHOCTW)

OLEHKA KPOBOTOKA C NOMOLbIO 4D
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a Comprehensive protocol
Scout imaging

Two-chamber, four-chamber,
three-chamber (LVOT) and RVOT cines

Contiguous short-axis LV stack cines

Contiguous LVOT cines planed perpendicular
to the mitral valve commissures

Additional commissural cines

Through-plane 2D phase-contrast through

h ic val
Targeted the aortic valve

mitral cines
and flow

10 min
Through-plane 2D phase-contrast through
the pulmonary valve

In-plane 2D phase-contrast contiguous
LVOT stack planed perpendicular to the
mitral valve commissures

Gadolinium-based contrast injection

10 min 4D flow with a field of view covering the
leftventricle, left atrium and all four valves

LGE imaging: contiguous short-axis LV stack

LGE imaging: two-chamber, four-chamber and
three-chamber (LVOT) views

b Focused, quantitative protocol

-

L

Scout imaging

Two-chamber, fourr-chamber,
three-chamber (LVOT) and RVOT cines

Contiguous short-axis LV stack cines

Through-plane 2D phase-contrast through
the aortic valve

Through-plane 2D phase-contrast through
the pulmonary valve

4D flow with a field of view covering the
left ventricle, left atrium and all four valves

Level of recommendation
Essential
Strongly recommended
Optional
Not needed if 4D flow performed

Fig. 1 | Recommended cardiovascular magnetic resonance imaging protocols for the assessment of mitral
regurgitation. a| Comprehensive cardiovascular magnetic resonance imaging protocol for the assessment of mitral
regurgitation. b| Focused, quantitative protocel. LGE, late gadolinium enhancement; LV, left ventricular; LVOT, left

ventricular outflow tract; RVOT, right ventricular outflow tract.

BU3YATN3AUMSA ®UBPO3HbIX U3MEHEHWU MUOKAPIA JIEBOIO
XEJTYAOYKA

Assessment of mitral valve
regurgitation by cardiovascular
magnetic resonance imaging

Pankaj Garg@®'*, Andrew J. Swift', Liang Zhong?, Carl-Johan Carlhdll®, Tino Ebbers3,
Jos Westenberg®, Michael D. Hope®, Chiara Bucciarelli-Ducci®, Jeroen J. Bax” and

Saul G. Myerson®
https://doi.org/10.1038/s41569-019-0305-z
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Normal Heart Aortic Stenosis

Normal Myocardium Hypertrophy Diffuse Interstitial Fibrosis

Fibroblast Sl
Collagen fibers @™

Cardiomyocyte ==y
Blood vessel .

Focal Replacement Fibrosis

CENTRAL ILLUSTRATION Pathophysiology of Myocardial Fibrosis in Aortic Stenosis

In response to the chronic pressure overload of severe aortic stenosis, the left ventricle reacts by compensatory concentric hypertrophic remodeling. This phenomenon
involves not only increased myocyte volume (second panel from the left) but also coordinated remodeling and increased extracellular matrix, with development of both
diffuse interstitial and focal replacement fibrosis. Diffuse interstitial fibrosis consists of increased deposition of collagen in interstitial spaces (third panel from the left).
Focal replacement fibrosis consists of replacement of myocytes by fibrotic tissue (right panel). This latter form of fibrosis can be detected by late gadolinium
enhancement on cardiac magnetic resonance.

Contrast-enhanced magnetic resonance
imaging identifies focal regions of
intramyocardial fibrosis in patients with
severe aortic valve disease: Correlation with
quantitative histopathology

Marcelo Nigri MD, Clerio F. Azevedo MD, Carlos Eduardo Rochitte MD 9 =,

Vladimir Schraibman MD, Flavio Tarasoutchi MD, Pablo M. Pommerantzeff MD,

Carlos Manuel Brandéo MD, Roney O. Sampaio MD, José R. Parga MD, Luiz F. Avila MD,
Guilherme S. Spina MD, Max Grinberg MD

Results

Interstitial MF determined by histopathologic analysis was higher in patients with AVD
than in controls (2.7% + 2.0% vs 0.6% + 0.2%, P =.001). When compared with
histopathologic results, ce-MRI demonstrated a sensitivity of 74%, a specificity of 81%,
and an accuracy of 76% to identify AVD patients with increased interstitial ME. There was
a significant inverse correlation between interstitial MF and LV ejection fraction (r =
-0.67, P <.0001). Accordingly, patients with identifiable focal regions of MF by ce-MRI
exhibited worse LV systolic function than those without MF (45% + 14% vs 65% + 14%, P <
.0001).

Conclusions

Contrast-enhanced MRI allows for the noninvasive detection of focal regions of MF in
patients with severe AVD. Moreover, patients with identifiable MF by ce-MRI exhibited
worse LV functional parameters.
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FIGURE 5 Kaplan-Meier Survival in Patients Without CAD Undergoing Transfemoral FIGURE 3 Kaplan-Meier Survival in Patients With AS Undergoing Surgical AVR,
TAVR, by LGE Status by LGE Status
CONCLUSIONS
Cpegym 6eccMmnToMHbIX NauneHToB LGE Habntopanca 'y 29% nepeHEclunx NpoTe3MpoBaHMe aopTaZIbHOMO KnanaHa ny Our study shows that the detection of LGE by CMR
) can predict all-cause and cardiovascular disease
SOA) nocne TABU. o o related mortality in low-risk patients with severe AS
Cpeau naumeHToB ¢ LGE 9% nmenun niwemmnyecknin xapaktep ¢nbposHbIX U3MEHEHUN. without a history of MI undergoing surgical AVR. It
OueHKa LGE npu MPT moxeT He3aBUCMMbIM METOA0M CTPAaTUDUKALMMN PUCKA Y NALMEHTOB C a0PTalbHbIM CTEHO30M. also appears to predict cardiovascular disease related

mortality in high-risk patients undergoing trans-
femoral AVR. Therefore, the evaluation of LGE could
be a new method of risk stratification in patients with
AS undergoing AVR.
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Myocardial extracellular volume by T1 S

mapping: a new marker of arrhythmia in mitral
valve prolapse

Anna Giulia Pavon'”#'®, Dimitri Arangalage', Patrizio Pascale'?, Sarah Hugelshofer'?, Tobias Rutz'*?,

Alessandra Pia Porretta', Mathieu Le Bloa', Olivier Muller'?, Etienne Pruvot'?, Juerg Schwitter'** and
Pierre Monney'??
Controls ( No MVP) Mitral valve prolapse
No mitral regurgitation Mitral regurgitation

A

[(975 ms

* p <0.05 vs MVP - MAD group

each plot. Abbreviations: see Fig. 2
Controls ( No MVP)

Fig. 3 Pre-contrast T1 relaxation time measured in the six basal myocardial segments. The average T1 relaxation time is indicated in the center of

Mitral valve prolapse

No mitral regurgitation Mitral regurgitation

A A A
AY AS I I AL AS I I AL AS AL
length ° o
; ) SL ISL 15 IL
| I I

[z B

* p <0.001 vs MVP - MAD group

Fig.4 Extracellular volume (ECV) calculated in the six basal myocardial segments. The average ECV is indicated in the center of each plot.

Abbreviations: see Fig. 2

Anterior - lateral
region :
10% LGE-positive

N,
4«

13% LGE-positive %

Inferior-inferolateral
region :
47% LGE-positive

1
Fig. 2 Distribution of late gadolinium enhancement (LGE) positivity
in patients with mitral valve prolapse (MVP) and MAD (n=30). A
anterior, AL anterolateral, /L inferolateral, / inferior, IS inferoseptal, AS
anteroseptal

Conclusion

In patients with MVP-MAD, remodelling of the LV
occurs and both focal replacement and interstitial myo-
cardial fibrosis can be detected by CMR. Compared
to LGE extent, ECVsyn of the basal LV segments had a
stronger association with MAD severity, and a similar
association with OHCA. Our data suggest that ECVsyn
should be part of the CMR examination of MVP patients
in an effort to better assess fibrous remodelling as it may
provide additional value beyond the assessment of LGE
in the arrhythmic risk stratification.
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Quantification of Left Ventricular Interstitial
Fibrosis in Asymptomatic Chronic Primary
Degenerative Mitral Regurgitation
Nicola C. Edwards, PhD; William E. Moody, MBChB; Mengshi Yuan, MBBS;

Peter Weale, BSc; Desley Neal, MD; Jonathan N. Townend, MD;
Richard P. Steeds, MA, MD
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MR Controls

Figure 1. Box scatter plot of global extracellular volume in patients
with mitral regurgitation (MR) and controls. Error bars are standard
error of the meanx2. Extracellular volume (ECV) was assessed in
the left ventricle from the basal and mid-ventricular levels and aver-
aged to yield a global ECV measurement, including areas of diffuse [
but noninfarction pattern late gadolinium enhancement. *P<0.01.

This study has demonstrated that patients with asymptomatic
moderate to severe MR demonstrate a spectrum of myocardial
fibrosis associated with reduced myocardial deformation and
reduced exercise capacity. Further studies in larger populations
may be warranted to further define the role of ECV measurement
in degenerative MR and whether it affects clinical outcomes.
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- (Pa30BO-KOHTpacTHast MPT saBnsieTcs HaaeXHbIM U
anbTepHaTMBHbIM Y3/ cnocobom AnarHOCTUKM CTEHO3a Un
HeJOoCTaTOYHOCTU KNanaHoB cepala.

- 4D oueHKa NoToOKOB KpOBM MOXeET 6o5ee WMpOKO onucaTb
BO3MOXHbl€ HapylleHNa reMogMHaMUKM Yy nNaumMeHToB C NOPOKaMu
N1 NaToNIOrMen MarmcTpasbHbIX COCYA0B.

- OueHka LGE mMoxeT 6blTb HE3AaBUCMMbIM NMPEANKTOPOM OLIEHKMU
BbDKMBAEMOCTW Y MALMEHTOB C aOpTasibHbIMX MOPOKaMMU.
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[MpMeuaHna no TexHuke 6e30nacHoOCTH

MPEAOCTEPEXEHUE:

anIIIO)KEHVIe noMoraet npoeocanTb TONbKO AHANN3 M306p0)KEHI/Il7I U He AdeT
deTOMATUYECKNX KONn4YeCTeeHHbIX pe3ynbTaTOB. Ncnonb3osaHune U
opraHunaauna konnyecCTeeHHbIX M3M€p€HMI7I ocywecTenaroTca no
YCMOTPEHUIO nonb3oedATeNA. B cnyydae HeTOYHbIX M3MepeHI/|l7l BO3MOXHA

NOCTAHOBKA HEBEPHOINro ANAarHo3a. M3M€E€HM$I AONXHbLI NPOBOANTLCA

TONLKO HaaneXxawmnM obpasomM 06yyeHHbIM U KBANUPULNPOBAHHLIM

nonk3oedrenew.
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