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» What is New?

» +Emphasis on » *When is TEE needed
idgnfificoﬁon of 3 » eImportant role of CMR
EhologAﬂMechamsm of & CMR methodo\o_gy
regurgitation

» eThe challenge of co-
> +2D/3D TTE-an existing valvular lesions
integrative approach &
algorithms to assess
severity » elibrary of case studies
on the web

*A clinical perspective...




Mitral Regurgitation
Indicators of Severity
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Mitral Regurgitation- Color Doppler
3 Components of the Jet

» Mild central jet

» Severe central jet

» Severe eccentric
jet

Vena Contracta Proximal Jet l
Width

VC width (cm)
Mild< 0.3
Moderate 0.3-0.7

Severe> 0.7




3D Echocardiography in MR

ASSGSS[I’)Q VC Area- vC Areais often not circularin
Secondary MR

ontracta

» Primary

» Secondary

Flow Convergence (PISA)

EROA (cm?) I <0.2 | 0.20-0. 1‘1.0 30-0 !‘il 04

RVol (mL/beat) <30 30-44 45.59 60

EROA cut-offs in 1*¥ and 2*¢ MR are similar
Rvol may be lower in 2°¢ MR

*Assumptions of hemispheric geometry
*Less accurate in eccentric jets
*Variability during the cardiac cycle and
limitations in non-holosystolic MR
Holosystolic MR Late Systolic MR Early Systolic MR

Dynamic Nature of FMR

Early and Late systolic
peak in flow and orifice
area

Hung J et al. JACC
1999;33(2);538-45

Dynamic PISA

A. FMR: early and Late
peaks

B. FMR: early peak

C. Rheumatic: Late peak
D. Organic: late peak

EF .-

Lancellotti et al. Eur J Echocardiogr 2010;11:307-332




Quantitation of MR

Zoghbi WA et al. ] Am Soc Echocardiogr 2017; 30: 303-371.

A

+ Rapic) quesnbsten ssamsment of soversy [EROR)
uma ovioad (RVal)

I cgpcativn and o ctees]

+ Precicl outeores
R
antages:
* W Bpla ats, nccantnc jats or crascent-shaped

- Simall irors i 130us msasuremant ean sad 12
Suetantss nrioes ) EROA

Measures EROA and
calculates RegVol

Advantages:

iz, v i e ot e i

Prowides oot severty (EROA. RF)and volume
overiond Vol

* Valciatss 3ganst G in solat e MR

Witeal

=
* In salting of AR, pulmanic sirole volieme sedor
forward voka e

‘a0 jead (o sucst

e
« Piead Dopg ol el S 10
Vohme maihod may gve @At msus

Measures RegVol
and calculates EROA

|Chroni|:MitraI gurgi

ion by Doppler

diograpt

Does MR meet specific criteria for
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3. Regurgitant Fraction (RF)

Severe MR Criteria

Flail Leatier

Central large jet > S0% of LA area

VOW 207 em

PISA cacius 2 1.0 em  Nyaquist Limit 30-40 em/see
Pulmonary vein systolic flow reversal

narged i with rormal foncion

If you met 3 criteria for

severe MR &
values fall in grade Il group
= SEVERE MR

Grade IIl
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Quantitation of MR with CMR

Aortic Regurgitation

Cusp Perforation

Type |
Normal Cusp Motion with Aortic Dilation or

Type Il
Cusp
Prolapse

Type Il
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Restriction
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Integrative Approach to AR

* Integrative approach should be used
* Supportive data
* LV/LA size
+ PHT>500
* Specific Data (>90% Sp)

+ Reversal of flow in the aorta (EDVel >20 cm/s)
* Vena contracta> 0.6 cm
* % LVOT 2 65%

* Quantitative Data: 2D and 3D
* Regurgitant Volume

* Regurgitant Fraction
* EROA

Attempt to understand discrepant

measurements!
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D. Quantitative Doppler: EROA, Regurgitation Volume and Fraction

Qquantitative assecsment of leson severity
‘2 voluTa overioad (R Vo)
Disadvantages:
- Feasibity ks bmited by 00rtc vaive calcifications
B ot vak o s o s sceente
‘eccentre.

+ Small #TOrS in radkus MeazuTeMeN! can lead 10

cubstantial omore i EROA

= Quantitative, valid with multple jets,
‘eccentric jots

* Provides both lecion severity (EROA. RF) and
wolume overioad (Rvol)

Disacvant

- Déficulties measuring mitral annulus dameter,
« In catting of MR, pulmond croke volume wed
for forward ctroks
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| Chronic Aortic Regurgitation by Doppler Echocardiography

AR meet specific criteria of Tos, sevare
mild or severe AR?
‘Spesifc Criteria for Nl AR Specific Crtera for Severe AR
4 VG widim <03 em Flaill Vaive:

(Central Jet, W < 5% of

ia E
AR Probably mederate

Values: ‘

Ceniral Jet, width >65% ofLYOT

+ Smallofnofow convergence | 2-3ciiteria ¢ } 2-3enteria | o Large flow convergence
- Soor ] 4 q thod: possibleto i | . T <200ms
 PHT>500ms | rafing assessment ;! Frominent hooxgesioic bow
+ Nomal LVsize T
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>4 criteria 2
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EROA<OTem’ | | EROAD.10.0.99 et EROA020.0.29 cn? EROAZ03 el
R Grade | AR Grage ] AR Grase Il AR Grade 1V
4 speciic orena
forseere AR
Mild Moderate
AR AR

In

Poor TTE quality P
+  Discordant quanitative and qualitative parameters andior clnical data

determinate AR

Consider further testing:
TEE or CMIR for quantitation

In Becentric AR jets;

of other parameters s advised

Quantitation of AR with CMR

38 mL
70mL
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Tricuspid Valve Regurgitation

Table 14 Grading the severity of chronic TR by echocardiography

Pasametors i Moderate Savera
Structural
TV morphology Normal or mildly abnormal leaflets  Moderately abnormal leafléts Severe valve lesions (e.g., flail
leatiet, severe retraction, large
perforation)
AVand RA size Usually normal Normal or mild dilatation Usually dilated"
Inferior vena cava diameter Normal < 2 cm Normal or mildly dilated 2.1-25cm  Dilated > 2.5 cm

Qualtatve Doppler
Color flow Jet area’

Flow convergence zone

CWD jet
Semiquantitative

Color flow et area {cm?’

VCW (e

PISA radius (om)’

Hepatic vein flaw’

Tricuspid Infiow’

Quantitative
EROA [em”)
RVol (20 PISA) (mL)

‘Small, narrow, central

Not visible, transient or small
Faint/partialiparabolic

Nat defined

<03

=05

Systolic dominance
A-wave dominant

<0.20
<30

Moderate central

Intermediate in size and duration
Dense, parabolic or triangular

Not defined
03059
0609

Systolic blunting
Varlable

0.20-0.38
a0-44

rge central et or eccentric wall
impinging jet of variable size

Large throughout systole
Dense, often tiangular

>10

=07

>09

Systolic flow reversal
E-wave >1.0 m/sec

=040
=45




Chronic Tricuspid

by Doppler

Yes, mild

Specific Criteria for Mild TR
+ Thin, smal eentral eolor jet

+ VG width <0.3 em

« PISA Radius <0.4 cm at Nyquist 30-40 cmis
« Incomplete or faint CA jet

- Systolic dominant Hepati vein flow

« Tricuspid A-wave dominant inflow

« Nermal RV/RA

Does TR meet most spe

for mild or severe TR

inority of criteria or Intermediate Values:

TR Probably Moderate

Perform VG measurement, and May perform
quantitative PISA method, whenever possible™

Specific Criteria for Severe TR
« Dikatedt annulus with na valve coaptation or
Tail leaflet

- Large central jet > 50% of RA|

~ VG widtn > 0.7 cm

+ PISA racius > 0.9 em at Nyquist 30-40emis

« Dense, tnangular GW jet or sine wave pattem.
« Sysiolic reversal of Hepalic vein flow

*| « Dilated RV with preserved function

VC width <03 em.
“EROA < 0.2 cm?

VG width 03083 em
*EROA 0204 cm?

VG welth > 0.7 em
* EROA > 0.4 am?

RVol <30 mL ~RVol = 30 - 44 mL RVl 45 mL
L[ muTR | Moderate TR_| [ severe TR |
ﬂf DR G e v
TeE or L
[T b o e T =

CMR UNDERESTIMATES TR

RV inflow-outflow (3ch)

PR
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PR severity

Table 16 E: and Doppler useful in grading PR severity
Parameter Mild Moderate Severy
Pulmonic valve Normal Normal or abnommal  Abnomal and may not be visible
RV size Normal* Normal or dilated Dilated’
Jet size, color Doppler’ Thin (usually <10 mm in length) with a i depth of
namov onigin penetration
0.7

Ratio of PR jat widiVpulmonary
annulus.
Jat dansity and cantour (CW) Soft Dense

Dacalaration timé of tha PR spactral
Doppler signal
Pressure hat-time of PR jet
PR index" <077
Diastolic flow reversal in the main or
branch PAs (PW)
Puimonic systolic flow (VT Shightly increased Intermediate
compared to systemic flow (LVOT
VT by P
RE™ <20% 20%-40%

Densa; early temnination of diastolic:
flow

Short, <260 msac

<100 msec

<0.77

Prominent

Greaty increased

>40%

Chronic Puimonic Regurgitation by Color Doppler

— Doss PR roeet st speciic crteis |
Good-quaiity tor mad o severe PR
echocardiographic imaging I}
and complefe Seven 2R
T

Ifimaging is technically -

Dersa jt,PHT < 100 3

difficult, consider CMR or TEE.

CMR or TEE >>PR severity

Diasioi: o reversal it PA

Dited R wih KL ko

indeterminate due to poor
image quality, technical issues
with data, internal
inconsistency among echo
findings, or discordance with

clinical findings. [/ 0% T

¥ :
Moderate PR

Severe PR

==

CMR in PR
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Tabie 17 Impact of MU s diseaso ¢
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Multi valve disease
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New ASE Valvular Regurgitation
Guidelines- endorsed by scmr

» Whatis New?

» <Emphasis on identification of
Etiology/Mechanism of regurgitation

*2D/3D TTE--an integrative approach & algorithms
to assess severity

*When is TEE needed

sImportant role of CMR & CMR methodology
*The challenge of co-existing valvular lesions
* A clinical perspective

eLibrary of case studies on the web:
www.asecho.org/vrcases
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