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New ASE Valvular Regurgitation “Victholist

Guidelines- Endorsed by SCMR

What is New?

® Emphasis on identification of Etiology/Mechanism of
regurgitation

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

® When is TEE needed

® |mportant role of CMR & CMR methodology

® The challenge of co-existing valvular lesions

® A clinical perspective...

® Library of case studies on the web




Mitral Regurgitation ‘Methalist

Indicators of Severity

o M:
Mitral valve pathology Anatomy
* LV/ LA size 1
* Color Doppler: }
Color Flow
Vena contracta, Jet Area, Flow convergence
* Mitral E; Pulmonary vein pattern
Pulsed Doppler
* Regurgitant flow/fraction
® CW density and contour CW Doppler

Carpentier Classification of Mechanisms “Victhodist
of MV Regurgitation T

Type | Type ll Type lll
MNormal Leaflet Motion Excessive Leaflet Motion Restricted Leaflet Motion

Annular - a) Thickening/ b) LV/LA
Dilation Fusion Dilation

Zoghbi W et al JASE March 2017




3D Echocardiography- MV Methalist

Fibroelastic Barlow’s
Deficiency Disease
I

Normal

Zoghbi W et al JASE March 2017

Grading of Mitral Regurgitation

None or mild leaflet abnommality o
MY i (X k calcifica- ¢ 28} ey x
tions or profapse, mikd tenting) modecats tenting large perforation; secondary: seven tenting,

LV and LA size® Usually normal Normal of mildly dilated Dilated®
oo
& : o Small, central, narrow, LLarge cantral &t (>50% of LA) or eccentric
el i bl e wall-impinging jot of variabie size
Flow convergance® Not visible, transient or small  Intermadiate in sze and duration Large throughout systole
CWD jat Faint/partialjparabolic Dense but partial or parabolic Holosystolic/densa/trangular
Semiquantitative
VOW fem) <03 Intormediate 0.7 (>0.8 for biplane]®
o b Minimal 1o no systolic flow’
Puimonary veinflow!  orsioll dominanes ey 98 Nomal or systolic blunting” ek o T
Mitral inflow® A-wave dominant Variable [E-wave dominant (>1.2m/sec)
ERQA, 20 PISA o) =020 020028 0.30-0.39 =0.40 fmay be lower in mm::?wib
Rvel {mL) <30 30-84 45507 260 [may be kawer in low flow conditions)
RF <30% 30-39% 40-49% =50%

1. ki wgne are consderns) Epectic for ther W grae.

o

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




Mitral Regurgitation- Color Doppler
3 Components of the Jet

Mitral Regurgitation Mﬂﬁh.,ﬂ'h.ﬁt

Mild Central Severe Central Severe Eccentric

—




Vena Contracta ‘Mothalist
Proximal Jet Width VAL e

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

Severe >0.7

3D Echocardiography in MR “icthatist
Assessing VC Area TR

VC Area is often not circular in Secondary MR

Vena Contracta

WIE
Primary _al i.ﬂ

€ -
-. } EROA = 32 mm?

Vena Contracta

Secondary




L

Flow Convergence

* Can be used semi-quantitatively

® » Assumptions of hemispheric geometry
* Less accurate in eccentric jets

* Variability during the cardiac cycle

B and limitations in non-holosystolic MR

MR is not always Holosystolic Metholist

MR Duration Needs to be Accounted for FroT et

Holosystolic MR Late Systolic MR Early Systolic MR

o

e i J




Late Systolic MR

A

Mid Systole

'ol: 27 mL only

HOGUSTO N

DEBRAKEY HEART &
WASCNLAN CENTER

Late Systole

Flow Convergence Method
PISAL:

1. See PISA sleps above

2. Look for need for
angle correction i flow
convergence zone ks
non-planar

3. Measure PISA radius (red
dotled arrow in image) of
roughly the same time as
CW jet peak velocity

Regmact Tolme o
egurgitant Volume =
SV, -y
1. LVOT systolic dlameter
and pulsad Doppler
sample velume from
different views but at same
anatoméc kevel frepresents
forward stroke volume]
. Mitral mid-diastolic

annulus from apical view
{represents total stroke
volume)

. Total LV stroke volume
can also be measured
the difference between LV
end-diastolic volume and
end-sysiolic volume (best
by wr"

tative Dopple

1. Align beam § o 4. Nygquist

i \ shift

.,
%

-6/ Radius.to"

vena contracta)

Mitral

Annulus

EROA, Regurgitant Volume and Fraction

Advantages:

+ Rapid quantitative assessment of severity [EROA)
and volume overtoad (Rvol)

« Predict outcomes in degenerative and functional

Disadvantages:
. Mulllue |ets, accentric jats or crescent-shaped

. Small SITONS in rackus MmeasuMemant can lead o
substantial errors in ERCA

Measures EROA and
calculates RegVol

+ Quantitative, valid with multiple jets and eccantnic
jots.

I

* Provides botn saventy (EROA, RF) and voiuma
overioad [Aval)

+ Validated against CMR in isolated MR

Disadvantages:

+ In satting of AR, pulmonic stroke volume used for
forward stroke vohime

* Cumbersome, requins tranng

* Aequires multipls measurements and small srrors
In diameter measuremeant can lead to substantial
nnm in EROA,

Pulsed Doppler mathod {mitral SV} and LV
wolume method may give differsnt mslts

Measures RegVol

and calculates EROA
Zoghbi WA et al. J Am Soc Echocardiogr 2017; 30: 303-371.




Flow Convergence (PISA) Methalist

Flow Convergence Method

Va PISA radius (1)

Reg Flow = 2nr’x Va
EROA = Reg Flow/PKV__
R Vol = EROA x VT

Assumptions of PISA

1. Flat Surface

2. Round Hole

3. No temporal variability

4. Hemispheric Flow
Convergence




Secondary MR:
Crescent-shaped Orifices

-1

Functional

o Ciroular Orifico
8 4

1 Degenerative

B

§

Peroent Uindarestimasion of Flowrat, Falatve

%

o nog oo 0,08 008 (8] [R 0.14 o6
Courtesy of James Thomas, MD ¥

Functional MR is

particularly difficult to
quantify!

Dynamic Nature of FMR

T s e s weiwist 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

Lancellotti et al. Eur J Echocardiogr 2010;11:307-332
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PISA Assumes a hemispheric

flow convergence

» Assumptions
— The regurgitant orifice is a “pinhole”
— Flow approaches a flat surface
— The regurgitant orifice is circular
— The isovelocity shells are
hemispheres
» Other theoretical pitfalls:

— Doppler echocardiography
measures not speed but velocity
which is dependent on the cosine
of the angle between the probe and
the direction of flow.

Pulsed Doppler Volumetric
Quantitation

LV Outflow

P o ! "4
Early Systole e

Annular Diameter

Velocity- PW

SViwor = CSAwor * VTlyor

= 0,785 * d%yor * VTlyor

v [}
1 g
| f 1 \

SV = CSAmy * VTl

=0.785 * d2,, * VT,
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thatist

Effective Orifice Regurgitant Area et
& Regurgitant Volume

DEBAKEY HESRT &
WASCNLAN CENTER

Mild Moderate Severe
EROA (cm?) <0.2 0.20-0.29 |0.30-0.39| >0.4
RVol (mL/beat) <30 30-44 45-59 >60
RFraction <30 30-39 40-49 > 50%

RVol may be lower in 2" MR

EROA cut-offs in 12"Y and 2"4 MR are similar

Mitral Regurgitation
Indicators of Severity

* Mitral valve pathology
* LV/ LA size
* Color Doppler:

Vena contracta, Jet Area, Flow convergence

* Regurgitant flow/fraction

® CW density and contour

* Mitral E; Pulmonary vein pattern

} Anatomy

!
) !

} Pulsed Doppler

} CW Doppler

12
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HOUSTOR

Regurgitant Volume & Fraction Methalist

DEBAKEY HEART &
WASCNLAN CENTER

Advantages

- Quantitative, valid in multiple jets and eccentric jets
- Provides both lesion severity and volume overload
Limitations

- Needs training; Cumbersome; wide (20%) confidence
limits

- Measurement of flow at MV annulus is less reliable in
calcific MV and/or annulus

| Chronic Mitral Regurgitation by Doppler Echocardiography |

Yes, mild Does MR meet specific criteria for | Yes, severe
. mild or severe MR? | \l/
: o

Specific Criteria for Mild MR Intermediate Values: Specific Criteria for Severe MR
+" Small, narrow central jet MR Probably Moderate - Flail leaflet
+ VCWs03cm 23 N 2.3 + VCW 20.7 cmor VCA 2 0.5 cm?
- PISA radius absent or < 0.3 cm at critoria 1= m e mmm e mm e Mo criteria | * PISAradius 2 1.0 om at Nyquist 30-
Nyquist 30-40 cm/s ] S\ Perform ot hods wh 40 cmls
+ Mitral A wave dominant inflow Lo e T I00s I ccye posse + Central large jet > 50% of LA area
+ Soft or incomplete jet by CW Doppler + Pulmonary vein systolic flow reversal
- Normal LV and LA size + Enlarged LV with normal function
24 Criteria \l/ \l/ \L \l/ \l/ \l/ iteri
Definitely mild EROA <0.2cm? EROA 0.2-0.29 cm? EROA 0.30-0.39 cm? EROA 2 0.4 cm? 24 Criteria
y RVol <30 ml RVol 30-44 ml RVol 45.59 mi RVol 2 60 ml Definitely severe
RF <30% RF 30-39% RF 40-49% RF 2 50%
MR Grade | MR Grade Il MR Grade Il MR Grade IV
3 specific criteria
for severe MR or
elliptical orifice
Mild Moderate Severe
MR MR MR
Poor TTE quality or low i in Doppler Inde_termlnate ,MR
o itative and ot and/or clinical data Consider further testing:
TEE or CMR for quantitation

Beware of underestimation of MR severity in eccentric, wall impinging jets; quantitation is advised

** All values for EROA by PISA assume holosystolic MR; single frame EROA by PISA, VCW, and VCA overestimate non-holosystolic MR

1 | Regurgitant volume for severe MR may be lower in low flow conditions.

13
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HOUSTOR

Quantitation of MR with CMR Methalist

Diastole Systole

Ao Stroke
Volume

LV Stroke Volume (LVSV): Mitral Regurgitant Volume (M RVol):

LVSV = LVEDV-LVESV M RVol = LVSV - Ao Stroke Volume
LVSV = 250 mL - 100 mL M RVol = 150 mL - 80 mL
LVSV = 150 mL M RVol = 70 mL

HOUSTOR

Quantification of MR with CMR Metholist

Reg Volume =
LV SV- Ao SV

14
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Aortic Regurgitation

Type |
Normal Cusp Motion with Aortic Dilation or Cusp Perforation

a) Sinotubular ilatati c) Dilatation of d) Aortic cusp
junction 3 ses of the ventriculo- perforation
enlargement Valsalva and arterial junction
and dilatation sinotubular junction (annulus)

IGLSTaN

DERAKEY HWEART &
WASCNLAN CENTER

Type ll Type Il

Cusp Cusp
Prolapse Restriction

Aortic Regurgitation- Color Doppler

15
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Integrative Approach to AR

* Integrative approach should be used

* Supportive data
* LV/LAsize
* PHT >500
* Specific Data (>90% Sp)
* Reversal of flow in the aorta (EDVel >20 cm/s)
* Vena contracta > 0.6 cm
* % LVOT 2 65%
e Quantitative Data: 2D and 3D
* Regurgitant Volume
* Regurgitant Fraction
* EROA

Attempt to understand discrepant
measurements!

HOUSTOR

Aortic Regurgitation Methalist

16
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A. Color Flow Doppler (2D and 3D)

Jot Width/LVOT Diamaeter Advantages:
1. Long-axis, zoomed view 5 = - Simple sensitive screen for AR
2 Align jet to optimize VC . . . » Rapid qualitative assessment
imaging [may be differsnt - 3
fram D
3. Measure jot [red arrows) * Undierestimates AR in eccentric jats
in LVOT within 1om of VC 4 - Muy overestimate AR i ul central jois as AR jot
bolow the ofifice

4. Meoasure LVOT (white expand unprodict
arrow) i} Amr;wd by the sizo of |hu wort

Advantages:
= Estimate of regurgitant orifico area

Disadvantages:
= Direction and shape of jet may overestimate of
underestimate jot area

. Long-axis

1. Long-axis, zoomed view 7 = vSu!lwdle Waﬂtaﬂ'uam
2. Mlign jet to optimize VC Align jet 3 » May be used in eccentric jots

imaging [may be different f ‘Irﬂawmurﬂowmmwmngpmm

from * Loss dopendent on b ical factors
Measure the narmowaest + Good at identifying mild or severs AR
"'."j:"‘“:;:" ‘:’:j"" Disadvantages:

ol to the vi B

L ive: valy Pmmorm.plemammpmmm
= Convergence zone needs to be visualized
* The difection of the jet will influence

Proximal Flow Convergence . Align beam . Nyg Advantage:
iE :l“ dlmulo« o;.llew 2. Zoom + Rapid qualitative assessmant
insonation beam on ' :
2. Zoomad view ; ia = \ Disadvantages:
3 Varlance off g \ * Multiple jets
Iaselne of Mygust \ : + Consirained jet (aonic wal)
" limit (in dirsction of ) ¥
5. Measure I'BdILE {Ml = Iummg in early diastole
arrow in i
point of culof nllaslnn to
ta

3D Vena Contracta . ¥ srthog Advantage:
1. Color flow sector should T ) Are. » Multiple jets of differing directions may be
oW measured

Disadvantage:
+ Dynamic jata may be over- or underestimated

B. Pulsed Wave Doppler

Holodiastolic Flow Reversal
in Proximal Descending Aorta

1. Align beam - + Simple supportive sign of severa AR
1. Align insonation beam - - = More specific sign if seen in abdominal aorta

with the flow -
aised sample volume in ¢ BN Disadvantages:

the proximal descending e d ! + Depends on compliance of the aorta; less
or abdominal aorta E i { % refiable in older patients
- Tt * Brief reversal is normal

velocity
May be seen in other conditions.
May not be holosystolic in acute AR

Holodiastolic and rapid flow
reversal can occur in elderly
patients with stiff aorta,

+ Aortic Compliance even in the absence of
significant AR

* The aortic reverse/forward
flow ratio (35+10%) was o A
positively associated with BN T
parameters of aortic stiffness

Flow velocity (cmis)
o -

20 peak velocity; and U,

Hashimoto,H and Ito, S. Hypertension. 2013;62:542-549
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C. Continuous Wave Doppler

Density of Regurgitant Jet Intermediate Donsity Dense Short PHT Advstages
Long PHT = Simple
» Faint or incomplete jet is compatible with mild or
trace AR

Disadvantages:
+ Qualitative
* Perfectly central Lals may appear denser than
eccentric jets of
* Overlap between modm!ta and severs AR

Apical View Parasternal View Advantages:
I o - Simple
1. Al nsmmnb'nm b + Specific sign of o refation between Ao
the flow e bl it itilions
2 UNHHLM from apical ¥ . > i :
aCcel at » Qualitative
3':=q1 ’°::i=}.uh el - ; ! ; + Poor ali t of Doppler beam may result in
window, helped by color i A 3 : |m T

4 i ey . changes that modify LV-Ao pressure
i e e Ml K mmem: shont, implies sagmfrganlkﬂnrhlgh
W filling pressure)

PATIENT DATA

CircAdapt computational
model of the human
cardiovascular system

__SIMULATIONS _

Palau-Caballero G et al. J Am Soc Echocardiogr
2016 Nov;29(11):1122-1130

LV Stiffness and PHT

NORMAL TADmlr_ Tw AND ADKTIC

w
STIFFNESS tsT:FFN[‘SS STIFFNESS TIFFNES

ﬁg,!

PHT=

(WA

* Inconsistent AR severity scores can result from
variations in ventricular and aortic stiffness.

* A more rapid decay in the diastolic transvalvular pressure
gradient due to ventricular or aortic stiffening can lead to
overestimation of AR severity by PHT.

Palau-Caballero G et al. J Am Soc Echocardiogr 2016 Nov;29(11):1122-1130
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v nvergence
Method

1. Align insonation beam .

with the flow
2. Lower the color Doppler

baseline in the direction

of the jet
3. Look for the hemispheric

sh to the best

Imwgqlhnil

W

. CW Doppler of
i

Mitral
. LVOT sa:lglic diameter Ay
and pul Doppler
sample volume from
different views but at
same anatomic level
{rey ents total stroke

volume)
2. Mitral mid-diastolic

end-diastolic volume and
end-systolic volume [bast
by 30)

- id quantitative assessment of lesion severity
(E and volume overlcad (R Vol)
Disadvantages:

= Feasibility is imited by aortic valve calcifications.
+ Not valid for multiple jets, less accurate in
eccentric jets

= Small errors in radius measurement can lead to
substantial erors in EROA

Advantages:

- Quantitative, valid with multiple jets,
accentric jats

= Provides both lesion severity (EROA, RF) and
volume overioad (RVol)

Disadvantages:

= DH i i mitral annulus

+ In setting of MR, pulmonic stroke volume used
furlnrwaldsuulmpvolunu

- Cumbersome, needs training

+ Small errors in diameter measurement can lead
to substantial erors in EROA

| Chronic Aortic Regurgitation by Doppler Echocardiography |

Yes, severe

* Yes, mild Does AR meet specific criteria of |
mild or severe AR? |
T

\l/*

Intermediate Values:
AR Probably moderate

Specific Criteria for Mild AR
* VCwidth <0.3 cm ‘

Central Jet, width < 25% of

Specific Criteria for Severe AR
‘ Flail Valve

VC width > 0.6 cm

LvVOT o |+ central Jet, width > 65% of LVOT
« Small or no flow convergence 2-3criteria 1 ----1 2-3criteria | « | arge flow convergence
+ Softori jet by CW ; Perform e possibleto . | . PHT <200ms
*  PHT >500 ms ' refine assessment | +  Prominent holodiastolic flow
*  Normal LV size e e Attt - reversal in the descending aorta
\L l *  Enlarged LV with normal function
24 criteria J I J 1 > 4 criteria
" D mild Definiti severe
(quantitation not needed) RVol <30 mL RVol 30-44 mL RVol 45-59 mL RVol 260 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?
AR Grade | AR Grade Il AR Grade Ill AR Grade IV
3 specific criteria
for severe AR
Mild Moderate Severe
AR AR AR
Indeterminate AR

Poor TTE quality or low in Doppler
i itative and qualitati andlor clinical data

Consider further testing:
TEE or CMR for quantitation

Beware of limitations of color flow assessment in eccentric AR jets; i itation and i

of other parameters is advised

19

19



CMR in Aortic Regurgitation

Quantitation of AR with CMR Metholist

Forward: 138 mL
Reverse: 70mL
RF: 51%

20
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HGUSTOR

Tricuspid Valve Regurgitation Methalist

DEBRAKEY HESRT &
WASCNLAN CENTER

Tricuspid Valve

Ventricular perspective Atrial perspective

Evaluation of Tricuspid and HOLSTOR - i
Pulmonic Regurgitation _M_ethlﬂlst
DERAMEY NEART &
VASCHLAR CENTER

Zoghbi et al J Am Soc
Echocardiogr April 2017
http://dx.doi.org/10.1016/j.e
ch0.2017.01.007 M

Does TR moeat specific critoria for
milld o Severs TA?

“Rvol <30 mL “Avol 30 - 4 mL. “AVOI 245 mL
Mild TR Moderate TR Severe TR

* Clrical exparence in uantianon of TH & sparce

21
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'The'Spectrurr'\ of. e Lok
Tricuspid Regurgitation BT

Mild TR Severe Eccentric TR Severe Central TR

§ TR Peak Velocity = 386 cm/s Alias Velocity = 32 cm/s
VTI of jet= 109 cm Radius = 0.9cm

EROA=6.28 *0.9° * 32 /386 = 0.4 cm?
RVol=0.4 * 109 =44 mL

22
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PISA LIMITED FOR FUNCTIONAL TR!

DYNAMIC

|

TETHERED

* Volume overload is well-
tolerated for years
— No reduction in RV function
— Few symptoms of insidious
onset
* Poor understanding about
grading the severity of TR on
Echo

— Patients present LATE!! 3D vena contracta area = 1.5 cm2

TR Grading: Work in Progress
= G N

= rery

& B n
ooty 78 1§ e

ST SCOUT 1is the first

A tricuspid valve device

iwhwiiih  trial to use Doppler
quantitative
measures of disease
severity

Hahn RT. Circ Cardiovasc Imaging. 2016 Dec;9(12)

Table | Proposed expansion of the ‘Severe’ grade

Variable Mild Moderate Severe Massive Torrential
VC (biplane) <3mm 3-69 mm 7-13mm 14-20mm =21 mm
<20mm" 20-39 mm* 40-59 mm* 60-79 mm* >80 mm*
7594 mm* 95-114 mm* >115mm*

orifice area; 3D VCA, three-dimensional vena contracta area.

ontracta; EROA, effective regurgi

ntitative Dappler EROA cut-offs may be larger than PISA EROA.

RT Hahn and JL Zamorano. European Heart Journal - Cardiovascular Imaging (2017) 00, 1-2
doi:10.1093/ehjci/jex139
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Chronic Tricuspid Regurgitation by Doppler Echocardiography

Yes, mild

Specific Criteria for Mild TR

« Thin, small central color jet

« VC width <0.3 cm

+ PISA Radius <0.4 cm at Nyquist 30-40 cm/s
« Incomplete or faint CW jet

« Systolic dominant Hepatic vein flow

« Tricuspid A-wave dominant inflow

+ Normal RV/RA

Does TR meet most specific criteria |

Yes, severe

for mild or severe TR? |

No

Minority of criteria or Intermediate Values:

TR Probably Moderate

Perform VC measurement, and May perform
itative PISA method, whenever possible*

Specific Criteria for Severe TR

« Dilated annulus with no valve coaptation or
flail leaflet

« Large central jet > 50% of RA

J/ + VC width > 0.7 cm

« PISA radius > 0.9 cm at Nyquist 30-40cm/s

i « Systolic reversal of Hepatic vein flow
-'| « Dilated RV with preserved function

« Dense, triangular CW jet or sine wave pattern.

VC width < 0.3 cm
* EROA < 0.2 cm?
*RVol < 30 mL

VC width 0.3-0.69 cm
*EROA 0.2 - 0.4 cm?
*RVol = 30 - 44 mL

VC width > 0.7 cm
*EROA > 0.4 cm?
*RVol 245 mL

Moderate TR

+ Poor TTE quality or low confidence in measured Doppler parameters Indeterminate TR
-+ Di itative and itati andlor clinical data Consider further testing:
TEE or CMR for quantitation

* | Clinical experience in quantitation of TR is much less than that with mitral and aortic regurgitation

CMR in TR and Right Heart

Visualization & Quantitation

HOUSTOR

Metholist

In my limited experience, CMR

UNDERESTIMATES TR

24



16 USTO R

Pulmonic Regurgitation Methalist

DEBAKEY HEART &
WASCNLAN CENTER

Mild
PR
Severe
PR
| Chronic Pulmonic Regurgitation by Color Doppler ‘
Yes, mild Does PR meet most specific criteria | Yes, severe
1 for mild or severe PR? [
| » |
Specific Criteria for mild PR Specific Criteria for Severe PR
. Small Jet, with narrow width Minority of criteria or Intermediate Values: . Jet width/Annulus = 70%
*  Softor faint CW jet « Dense jet, PHT < 100 ms
+  Slow deceleration time PR Probably Moderate +  Early termination of PR flow
«  Normal RV Size + Diastolic flow reversal in PA
branches
May Perform ic ) hods, if 3 . Dilated RV with NL function
bl h PRis a |

RF <20% RF 20-40% RF >40%

L——>| Mild PR Moderate PR Severe PR F—
Poor TTE quality or discordant parameters with clinical data, Indeterminate PR
P y when PR may be Consider CMR for quantitation

.

Clinical experience in quantitation of PR is sparse.

25
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HOUSTOR

CMR in Pulmonic Regurgitation
Quantitation of Rvol, RV Size & Function

DEBAKEY HEART &
WASCNLAN CENTER

Methalist

New ASE Valvular Regurgitation Metholist

Guidelines- Endorsed by SCMR

What is New?

® Emphasis on identification of Etiology/Mechanism of
regurgitation

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

® When is TEE needed

® |mportant role of CMR & CMR methodology

® The challenge of co-existing valvular lesions

® Aclinical perspective

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