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New ASE Valvular Regurgitation Metholist

DEBAKEY HEART &
VASCULAR CENTER

Guidelines- Endorsed by SCMR

What is New?

® Empbhasis 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

Zoghbi W et al. JASE 30: 303, 2017

Aortic Regurgitation Methaolist

VASCULAR CENTER
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Aortic Regurgitation Methalist

Type | Type ll Type Il
Normal Cusp Motion with Aortic Dilation or Cusp Cusp
Cusp Perforation Prolapse |Restriction

LIS

Zoghbi W et al. JASE 30: 303, 2017

Echo/Doppler Indicators of Severity

e Aortic Valve/ Root/Mechanism

e LV enlargement

* Color Doppler: jet width; vena Contracta
* Pressure half-time

* Regurgitant Volume/Fraction

e Diastolic retrograde flow in aorta
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Color Doppler CW Doppler  Desc Aorta - PW

Mild
AR

Severe
AR

Aortic Regurgitation- Color Doppler Methalist
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AR Severity- Color Doppler Metholist

DEBAKEY HEART &
VASCULAR CENTER

Central AR Jet Eccentric AR Jet

‘ Chronic Aortic Regurgitation by Doppler Echocardiography ‘

Yes, mild Does AR meet specific criteria of ‘ Yes, severe *
mild or severe AR? ‘ M

Specific Criteria for Mild AR - Specific Criteria for Severe AR
+ VC width < 0.3 cm Intermediate Values: «  Flail Valve
« Central Jet, width < 25% of AR Probably moderate *  VCwidth >0.6 cm
o . I + Central Jet, width 2 65% of LVOT
+ Small or no flow convergence | 2-3 criteria 1 ; 2-3criteria |+ Large flow convergence
+ Soft or incomplete jet by CW ' Perform quantitative methods whenever possible to ' « PHT <200 ms
«  PHT >500 ms ! refine assessment H +  Prominent holodiastolic flow
* Normal LV size reversal in the descending aorta
\|/ \l/ « Enlarged LV with normal function
E—
e 24 ?flfefl‘z \L \l/ \l, \l/ > 4 criteria
efinitively mi 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?
AR Grade | AR Grade Il AR Grade lil AR Grade IV

3 specific criteria
for severe AR

Mild Moderate Severe
AR AR AR
+ Poor TTE quality or low confidence in measured Doppler parameters Indejermlnate AR
- Discordant itative and qualitati and/or clinical data Consider further testing:
TEE or CMR for quantitation

* Beware of limitations of color flow assessmentin eccentric AR jets; volumetric itationand i ion of other is advised
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Case Methaolist

59-year-old male with a PMH significant for IV drug abuse

He presented to the ED with a recent history of chest
pain, SOB, fever & chills

BP 158/66, HR 56, RR 16, Sp02 97% RA
Loud 3/6 diastolic murmur heard at LLSB
Bibasilar rales on lung auscultation

Methalist

EEEEEEEEEEEEEEE

Parasternal Long Axis SAX View at AV Level A4C View

Parasternal Long Axis With
Color Doppler
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Faint Doppler reversal signal in the
descending aortic arch

PHT 412 ms

EDV 254 mL (143 ml/m?) = Severely enlarged

LVEF 62%

‘ Chronic Aortic Regurgitation by Doppler Echocardiography ‘

Does AR meet specific criteria of | Yes, severe *

*
mild or severe AR? | N2
T
Specific Cril -
« VCwidth < 0.3 om Intermediate Values: Flail Valve

+ Central Jet, width <25% of
LvoT Central Jet,_widih 2 65% of LVOT

Small or no flow convergence 2-3 criteria — - -3 criteria )+ | arge flow convergence
Soft or incomplete jet by CW Perform quantitative methods whenever possible to « PHT <200ms
PHT > 500 ms refine assessment *  Prominent holodiastalic flow

Nomal LV size l/ l, i reversal in the descending aorta

eria for Mild AR
VC width >0.6cm ©

Specific Criteria for Severe AR
AR Probably moderate
I

* Enlarged LV with normal function

> 4 criteria ‘1/—\1' J/ J/ = 4 criteria
Definitively mild J’ ‘1’ Definitively severe

(quantitation not needed) RVol <30 mL RVol 3044 mL RVol 45-59 mL RVol 2 60 mL (may still quantitate)
RF < 30% RF 30-39% RF 40-49% RF250%
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 Il AR Grade IV

3 specfic criteria
forsevere AR

Mild Moderate Severe
AR AR AR
- Poor TTE quality or low confidence in measured Doppler parameters Indeterminate AR
- Di i and qualitati andlor clinical data Consider further testing:
TEE or CMR for quantitation

Beware of limitations of color flow assessment in eccentric AR jets; volumetric quantitation and integration of other parameters is advised
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SV METHOD (LVOT SV - RVOT SV)

Pulsed Doppler RVOT

_Pulsed Doppler LVOT

LVOT dlam 2.2 cm

\

\ e 8
~ ”
- "L ’
\ -

-

iy |
RVOT SV = 0.785%2.32%14 = 58 mL LVOT SV = 0.785%2.22%41 = 156 mL |

Rvol =156 — 58 = 98 mL
R F=98/156 = 63%

Internal Check of Volumes

_Pulsed Doppler LVOT

"RVol = ~90-95 mL

Vg 22 RF = RVol/SV o1 = ~60%
[;w

LVOT SV = 0.785%2.22%41 = 156 mL |
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‘ Chronic Aortic Regurgitation by Doppler Echocardiography ‘

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

mild or severe AR? | \L,
T

Specific Criteria for Mild AR

* VCwidth < 0.3cm

* Central Jet, width <25% of
ot * Central Jet, width 2 65% of LVOT

+  Smal or no flow convergence 2.3 criteria I — - -3 criteria )« | arge flow convergence
i ot by CW Perform methods possible to + PHT <200ms
refine assessment *  Prominent helodiastolic flow

Specific Criteria for Severe AR

Intermediate Values: Pl Vaive

AR Probably moderate + VCwidth >0.6 om !
1

reversal in the descending aorta

- NomallV size
+  Enlarged LV with normal function
2 4 criteria = 4 criteria
Defi ty mild Definitively severe
(quantitation not needed) RVol <30 mL RVol 3044 mL RVol 45-59 mL RVol 2 60 mL (may still quantitate)
RF < 30% RF 30-39% RF 40-49% RF250%
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 Il AR Grade IV
3 specific criteria
forsevere AR
Mild Moderate Severe
AR AR AR
« Poor TTE quallty or low confidence in measured Doppler parameters Indeterminate AR
. oi itative and qualitati andlor clinical data Connidan e iesting )
TEE or CMR for quantitation

Case Methalist

DEBAKEY HEART &
VASCULAR CENTER

« 72-year-old male with 3V CAD admitted for CABG.
* An echo was performed.
* Aortic insufficiency (Al) was noted on color Doppler.

* The importance of Al grading here lies in the possibility of
changing the management (ie, AVR) should significant
regurgitation be present.

HOUSTON

Methadist

LEADING MEDICINE
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SAX View at AV Level A4C View

Parasternal Long Axis

Parasternal Long Axis With
Color Doppler SAX View with Color

WHAT IS YOUR ASSESSMENT OF THE AORTIC
REGURGITATION?

Based on these views only...

Is AR mild, moderate, severe or
Indeterminate?

Methadist

EEEEEEEEEEEEEEE
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Faint Doppler reversal signal Dense Al jet signal
in the descending arch

EDV 139 mL (79
ml/m?2) = upper limit
of normal size

LVEF 63%

Methalist

LEADING MEDICINE

Vena Contracta width 0.4 cm PHT 311 ms

-

Methadist

LEADING MEDICINE

2/18/2018
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‘ Chronic Aortic Regurgitation by Doppler Echocardiography ‘

Yes, Yes, severe

* Does AR meet specific criteria of | *
mild or severe AR? | i,
Specific Criteria for Mild AR = Specific Criteria for Severe AR
T VC width < 0.3 om Intermediate Values: P Rl Valve
*  Central Jet, width <25% of AR Probably moderate * VGwidth >0.6 cm
LvoT f . +  Central Jet, width = 65% of LVOT
«  small or no flow convergence 2-3criteria | . ; ; 2-3criteria| o Large flow convergence
+ Softori jet by CW ! Perform methods possibleto 1 + PHT <200ms
. > | refine assessment ! * Prominent holodiastolic flow
+ [NomalLV size| reversal in the Gescending aorta
\L + Enlarged LV with normal function
Defi 214 c‘”'er:: m > 4 criteria
efinitively mi Definitively severe
(quantitation not needed) RVol <30 mL RVol 3044 mL RVol 4559 mL RVol 2 60 mL (may still quantitate)
RF < 30% RF 30-39% RF 40-49% RF2 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 Il AR Grade IV
3 specific criteria
forsevere AR
Mild Moderate Severe
AR AR AR
+ Poor TTE quality or low confidence in measured Doppler parameters Indeterminate AR
- Di itative and qualitati and/or clinical data Consider further testing:
TEE or CMR for quantitation

* | Beware of limitations of color flow assessment in eccentric AR jets; volumetric quantitation and integration of other parameters is advised

Figure 25 Algorithm for the integration of multiple parameters of AR severity. Good-quality echocardiographic imaging and complete data
acquisition are assumed. If imaging is technically difficult, consider TEE or CMR. AR severity may be indeterminate due to poorimage qual-
ity, technical issues with data, internal inconsistency among echo findings, or discordance with clinical findings. PHT, Pressure half-time.

SV METHOD

Pulsed Doppler LVOT
LVOT TVI 23.7 cfn™
\‘?};

¥

Mitral Annulus

it ~—

RVOT SV =0.785*2.4*13.3 =60 mL || LVOT SV = 0.785%2.2*%23.7 = 90 mL MV SV =0.785%*3*9 = 63 mL

12
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Internal Check of Volumes

Pulsed Doppler LVOT
LVOT TVI 23.7 crp'
FE
g L 5”#. C
R TRET

V. ¥

RVol = SV,yor — SV, = 90 — 63 = 26 mL

RVol = SV, o7 — SVayor = 90 — 60 = 30 mL

RF = RV0I/SV,yqr = 30/90 = 33%

13



Methadist

LEADING MEDICINE

‘ Chronic Aortic Regurgitation by Doppler Echocardiography ‘

*

Specific Criteria for Mild AR
+  VCwidth < 0.3cm

* Central Jet, width <25% of

wvort

+ Smallor no flow convergence

Yes, mild

I

2.

Does AR meet specific criteria of

Yes, severe

*

mild or severe AR?

v

Intermediate Values:
AR Probably moderate

3 criteria

Perform itative methods possible to

- Softor jetby CW

. INorma\ LVS\ZeI

= 4 criteria
Definitively mild
(quantitation not needed)

refine assessment

Specific Criteria for Severe AR

*  Flail Valve

* VCwidth >0.6 cm

T |+ Ceniral Jet, widh = 65% of LVOT
2-3criteria | o Large flow convergence

e |- PHT <200ms
+ Prominent holodiastolic flow

reversal in the descending aorta
+ Enlarged LV with nomal function

— o

2 4 criteria
Definiti

ly severe
(may still quantitate)

RVol <30 mL RVol 3044 mL RVol 45-59 mL RVol > 60 mL
RF < 30% RF 30-39% RF 40-49% RF250%
EROA <0.1 cm? EROA 0.10-0.19 cm? EROA 0.20-0.29 em? EROA 20.3 cm?
AR Grade | AR Grade If AR Grade [lI AR Grade IV
3 specific criteria
forsevere AR
Mild Moderate Severe
AR AR AR

Case

24 year old female
History of urticarial rash.

Adequate functional capacity with no limiting SOB
P/E: ?murmur, clear lung fields
ANA panel on 2/16/2016 was positive

2/18/2018
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PLAX Mmode AV

PLAX PLAX zoom in aortic valve

SAX SAX color Doppler

HOUSTON

Methalist

LEADING MEDICINE

Faint Doppler reversal signal in the

descending arch Dense Al jet signal

EDV 141 mL
(80 ml/m?) =
Dilated

LVEF 63%

15
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Vena Contracta width 0.4 cm

‘ Chronic Aortic Regurgitation by Doppler Echocardiography ‘

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

Specific Criteria for Mild AR - - Specific Criteria for Severe AR
+ VCwidih < 0.3 cm Intermediate Values: + Flail Valve
*  Central Jet, width <25% of AR Probably moderate * VGwidth >0.6 cm
LvoT I ) + Cenral Jet, width 2 65% of LVOT
«  small or no flow convergence 2-3 criteria ] . . l2»3 critefia | « | arge flow convergence
. Softor et by CW Perform methods possible to o
« PHT>500ms 1 refine assessment *  Prominent holodiastolic flow
+ NomalLV size reversal in the descending aorta
+ Enlarged LV with normal funciion
Defi z[4 Cmer:: 2 4 criteria
ot efint )VEW;";’ Definitively severe
(quantitation not needed) RVol <30 mL RVol 3044 mL RVol 45-59 mL. RVolz 60 mL (may still quantitate)
RF < 30% RF 30-39% RF d0-49% 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 il AR Grade IV
3 speciic criteria
forsevere AR
Mild Moderate Severe
AR AR AR
Poor TTE quality or low confidence in measured Doppler parameters Indeterminate AR
i itative and qualitati and/or clinical data Consider further testing:
TEE or CMR for quantitation
N+ | Beware of limitations of color flow assessment in eccentric AR jets; volumetric and| ion of other is advised |

16
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TIME FOR SOME QUANTIFICATION

SV method PISA method

A

RVol = SVLVOT = SVMV

Qprex = Qdisnl
A V,=AV,
(21112) x Va = EROA X PkV,

HOUSTON

Methalist

LEADING MEDICINE

v @ SV METHOD

Pulsed Doppler LVOT Mitral Annulus

Pulsed Doppler RVOT

{3}
N4

-y ey . g j:\rlv' - f“ :

v,i«- frpr Wyw .

RVOT SV = 0.785%2.3A2%14.3 = 59 mL LVOT SV = 0.785%2.472*%19.3 = 87 mL MV SV = 0.785%3/2%8.1 =57 mL

17
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Internal Check of Volumes

Pulsed Doppler LVOT

| LV SV = EDV — ESV = 141—51 =90 mL |

LVOT SV = 0.785%2.472%19.3 =87 mL

SV METHOD

LA

RVol = 28 mL
RF = RVOI/SV,,or = 28/90 = 33%

Methadist

EEEEEEEEEEEEEEE

18



Chronic Aortic Regurgitation by Doppler Echocardiography ‘

Yes, mild

Specific Criteria for Mild AR

03cm
Central Jet, width < 25% of

Does AR meet specific criteria of ‘

Yes, severe
*

mild or severe AR? ‘
T

|

AR Probably moderate

‘ Intermediate Values:

Flail Valve

Specific Criteria for Severe AR
VC width >0.6 cm

Central Jet, width 2 65% of LVOT

3 criteria | .

+  Smallor no flow convergence 2-3 criteria - 2 Large flow convergence
+ Softorincomplete jet by CW Perform quantitative methods whenever possible to PHT <200 ms
+  PHT »>500 ms refine assessment Prominent holodiastolic flow
+ Normal LV size reversal in Tie descending aorta
l/ \L J{ +  Enlarged LV with normal function
=4 criteria \L \L \L > 4 riteri
L . = 4 criteria
_ Definitively mild v Definitively severe
(quantitation not needed) RVol <30 mL RVol 30-44 mL. RVol 4559 mL RVol 2 60 mL (may still quantitate)
RF < 30% RF 30-39% RF 40-49% RF > 50%
EROA <0.1 cm? EROA 0.10-0.19 cm? EROA 0.20-0.29 cr?® EROA 20.3 cm?
AR Grade | AR Grade Il AR Grade IIl AR Grade IV
3 spectic criteria
for severe AR
Mild Moderate Severe
AR AR AR
+  Poor TTE quality or low confidence in measured Doppler parameters Indgtermlnate AR
. Di itative and qualitati andlor clinical data ConsklarSthey st
TEE or CMR for quantit:

Beware of limitations of color flow assessment in eccentric AR jets; volumetric quantitation and integration of other parameters is advised

2/18/2018
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What is your best initial assessment of
Severity of Aortic regurgitation?

Mild
Mild to moderate
Moderate

Moderate to severe

m O 0O ® >

Severe

Methalist

EEEEEEEEEEEEEEE

Eccentric Al jets Methalist

Reliable indicators of severity

* Vena Contracta- if clearly defined

* Regurgitant flow and regurgitant fraction
* Flow reversal in aorta

* LV size —always look at the scale!

Less reliable indicators of severity:

* Jet width/LVOT diameter
* Area of jet in Short axis
* Adequate CW jet recording may be difficult- “bidirectional”

20
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LV Dimensions- 2D

Des=4.3cm

Methalist

LEADING MEDICINE

Vena Contracta

VC=1cm!

21
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Aortic diastolic Flow Reversal

<77~ Methodist DeBakey Cardiology Associates

Methalist

LEADING MEDICINE

LVOT Flow

SVyor = 240 ml

Reg V = 240-69
=171mL

RF =171/240
=71%

TVI=14cm

22
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New ASE Valvular Regurgitation Methaolist

DEBAKEY HEART &
VASCULAR CENTER

Guidelines- Endorsed by SCMR

What is New?

® Empbhasis 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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