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Echocardiographic Evaluation of
Echocardiography L\ Diastolic Function

Myocardial Function and Criteria for Diagnosis of LV Diastolic Dysfunction
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Grading Mitral Regurgitation Severity
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Tricuspid Valve

Color Dupplar CW Doppler  Hepatic Vein Flow

Jol eecondings by cobor Doppler, conlineous wane Dopplor, and hopatic vain flow by pulsed
Droppder in mild and sevess tricuspid reguingitation (TR). Sysice = 5; Diasiols = D,

Grading Tricuspid Regurgitation Severity

RF & fagurgitand fraction

Color Flow Doppler

Pulmonic Valve

CW Doppler

Color fiow and continuous wireg Dopplor reconding in mild and saweng pulmonany reguegitation
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Grading Pulmonary Regurgitation Severity
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A. Color Flow Doppler (2D and 3D)

Jet Width/LVOT Diameter

. Long-axis, zoomed view

. Align jet to optimize VC
imaging (may be different
from PISA)

. Measure jet (red arrows)
in LVOT within 1cm of VC

. Measure LVOT (white
arrow)

Jet Area/LVOT Area

1. Short-axis, zoom view
2. Measure in LVOT within
1 cm of the VC

Vena Contracta

1. Long-axis, zoomed view

2. Align jet to optimize VC
imaging (may be different
from PISA)

3. Measure the narrowest
jet diameter at or just
apical to the valve

Proximal Flow Convergence

1. Align direction of flow
with insonation beam
. Zoomed view
. Variance off
. Change baseline of Nyquist
limit (in direction of jet)
. Measure radius (white

. Long-axis
. Align jet

. Measure jet
(red arrows) in
LVOT within
1cmof VC

. Measure LVOT
(white arrow)

. Short-axis

. Measure in
LVOT within
1 cm of the VC

. Long-axis
2. Align jet

. Measure the
narrowest jet
diameter at or
just apical to the
valve

M3

1. Align beam 3" I
. Zoom i
. Variance off

W4

American Society of
Echocardiography

B 4. Nyquist

shift (in
direction
of jet)

Advantages:

+ Simple sensitive screen for AR
* Rapid qualitative assessment
Disadvantages:

+ Underestimates AR in eccentric jets

+ May overestimate AR in central jets as AR jet
may expand unpredictably below the orifice

« Affected by the size of the LVOT

Advantage:
+ Estimate of regurgitant orifice area

Disadvantages:

+ Direction and shape of jet may overestimate or
underestimate jet area

Advantages:

+ Surrogate for regurgitant orifice size

+ May be used in eccentric jets

* Independent of flow rate and driving pressure
* Less dependent on technical factors

+ Good at identifying mild or severe AR

Disadvantages:

* Presence of multiple jets or bicuspid valves
+ Convergence zone needs to be visualized
+ The direction of the jet will influence its appearance

Advantage:
* Rapid qualitative assessment

Disadvantages:

+ Multiple jets
+ Constrained jet (aortic wall)
* Non-hemispheric shape

Type |

Normal Cusp Motion with Aortic Dilation or Cusp Perforation

Dilatation of d)
the ventriculo-
arterial junction

(annulus)

Sinotubular b)
junction
enlargement
and dilatation

Dilatation of ()]
the sinuses of

Valsalva and
sinotubular junction

Aortic cusp
perforation

....‘-‘0."
2990844,

L
L
L
L
L
®
[
o

1AM LTYY

000,y

ogge?
.’COQ.
@

0gen?

Evaluation of Aortic Regurgitation

Type Il

Cusp
Prolapse

Type Il

Cusp
Restriction

Grading the Severity of Chronic AR by Echocardiography’

umoos | wia | wodems | sows

Aortic leaflets Normal or abnormal Normal or abnormal

LV size Normal? Normal or dilated

Abnormal/flail, or wide coaptation defect

Usually dilated?®

e 5. Radius (to » Timing in early diastole — : — -
arrow in image) from Jet width in LVOT, . . . Large in central jets; variable in
point of color aliasing to vena contracta) color flow SRl cehialichs intemneckio eccentric jets
vena contracta Flow convergence .

oo o None or very small Intermediate Large

3D Vena Contracta 1. Narrow color 2. Align orthogonal 3. Planimeter vena Advantage: e . D D
. Color flow sector should flow sector cropping planes contracta area - Multiple jets of differing directions may be et density, Incomplete or faint SEs S
Rﬁ gn:g?tro Sonal measured Jet deceleration rate, CW Incomplete or faint, Slow Medium Steep
cropping planes along Disadvantage: (PHT, msec)* >500 500-200 <200

the axis of the jet
. Choose a mid-diastolic

* Dynamic jets may be over- or underestimated

Diastolic flow reversal in

descending aorta, PW Intermediate

Brief, early diastolic reversal

Prominent holodiastolic reversal

cycle A 9
. Non-coaxial jets or LN
aliased flow may appear
“laminar” but still VCW (cm) <0.3 0.3-0.6 >0.6
represent regurgitant flow - -
Jet W|dt_h/LVOT width, <05 25-45 46-64 65
central jets (%)
o IE‘;I?};{I]')CSA, <5 5-20 21-59 >60
Holodiastolic Flow Reversal Advantages: '
in Proximal Descending Aorta - Simple supportive sign of severe AR
1. Align insonation beam » More specific sign if seen in abdominal aorta
with the flow : RVol (mL/beat) <30 30-44 45-59 =60
2. Pulsed sample volume in Disadvantages:
the proximal descending * Depends on compliance of the aorta; less RF <30% 30-39% 40-49% =50%
or abdominal aorta reliable in older patients
* Brief velocity reversal is normal EROA (cm?) <0.10 0.10-0.19 0.20-0.29 20.30

C. Continuous Wave Doppler

Density of Regurgitant Jet

1. Align insonation beam
with the flow
2. Adjust overall gain

Jet Deceleration Rate
(Pressure Half-time)

. Align insonation beam
with the flow

. Usually best from apical
windows

. In eccentric jets, may be
best from parasternal
window, helped by color
Doppler

Flow Convergence Method
(PISA):

2. Pulsed sample volume

Intermediate Density
Long PHT

Dense Short PHT

e e | e e e

Parasternal View

=
[~

Flow Convergence
Method

'I

+ May be seen in other conditions
+ May not be holosystolic in acute AR

Advantages:

« Simple

» Faint or incomplete jet is compatible with mild or
trace AR

Disadvantages:

+ Qualitative

+ Perfectly central jets may appear denser than
eccentric jets of higher severity

* Overlap between moderate and severe AR

Advantages:

« Simple

+ Specific sign of pressure relation between Ao
and LV

Disadvantages:

+ Qualitative

* Poor alignment of Doppler beam may result in
lower PHT

+ Affected by changes that modify LV-Ao pressure
gradient (If short, implies significant AR or high
LV filling pressure)

Advantage:
* Rapid quantitative assessment of lesion severity

PHT, Prassure half-time; PW, pulsed wave Doppler.

Color Doppler usually performed at Nyquist limit of 50-70 cm/ssc.

1. Bolded signs are considerad specific for their AR grade. All parameters have limita-
tions, and an integrated approach must be used that weighs the strength of each
echocardiographic measurement. All signs and measurss should bs interpreted
in an individualized manner that accounts for body size, sex, and all other patient
characteristics.

2. Unless there are other reasons for LV dilation.

3. Specific in normal LV function, in absencs of causes of volume overload. Excep-
tion: acute AR, in which chambers have not had time to dilate.

4. PHT is shortened with increasing LV diastolic pressure and may be lengthened in
chronic adaption to severs AR.

5. Quantitative paramsters can subclassify the moderate regurgitation group.

Chronic Aortic Regurgitation by Echocardiography

Yes, mild* Does AR meet specific

criteria for mild or severe AR?

Intermediate Values:
AR Probably Moderate

Specific Criteria for

Yes, severe*

Specific Criteria for

Mild AR Perform P
+ VCW <0.3 cm 2-3 quantitative 2-3 A C i =06 0
; ) ;
Central Jet, <25% of LVOT criteria methods criteria - Central jet, width =65% of LVOT

+ Small or no flow convergence

« Soft or incomplete jet by CW whenever

* Large flow convergence
* Prominent holodiastolic flow

: vAvliit%ntLILsggg:ion beam PiSA recivs (EROA) and volume overload (R Vol) : Ilzllc_)lr-]r-]%??_‘?/ g:se pOSS;!Dle reversal in the decending aorta
. Lower the color Doppler Disadvantages: to refine * Enlarged LV with normal function
b?iﬁlir_\etin the direction + Feasibility is limited by aortic valve calcifications assessment
or1 the je * Not valid for multiple jets, less accurate in T T
. Look for the hemispheric eccentric jets e Ef‘ t_':rlterla_ 24 ‘E"_te"a
shape to guide the best V - + Small errors in radius measurement can lead to definitely mild definitely
lower Nyquist limit e substantial errors in EROA (quantitation severe (may
. CW Doppler of Reg Flow = 2nr®x Va not needed) still quantitate)
regurgitant jet for peak EROA = Reg Flow/PKV,_, Peak Al velocity = 525 cm/s
velocity and VTI
Stroke Volume Method: P RVol <30 ml RVol 30-44 m RVol 45-59 ml RVol 260 ml
wot - P ¥mv s . Itra eccentric jets 2 . 2 & 2 2
N —— DRV . 5 o \ides both lesion severity (EROA, RF) and EROA <0.10 cm EROA 0.10-0.19 cm EROA 0.20-0.29 cm EROA =20.30 cm
e pulied Doppler : volume overload (RVol)
sample volume from Disadvantages: AR Grade | AR Grade Il AR Grade Il AR Grade IV
different views but at SR . : :
same anatomic level + Difficulties measuring mitral annulus diameter,
(represents total stroke * In setting of MR, pulmonic stroke volume used
volume) for forward stroke volume .
. Mitral mid-diastolic ... - CumlEEERIE. Az el 3 specific
annulus and pulsed O, .l v O « Small errors in diameter measurement can lead criteria for severe AR
Doppler at the same ' ' to substantial errors
annulus from apical view : e — -
(represents forward N ¥ ‘4“:———-— :
stroke volume) AV A s A Mild AR Moderate AR Severe AR

. Total LV stroke volume \
can also be measured by

-?.ws"; 1

the difference between LV 9

]

i

1
LY
[
)

end-diastolic volume and vs {0 4 _#_ELLJ_HAL._*H_L‘
end-systolic volume (best

by 3D)

Indeterminate AR
Consider further testing:
TEE or CMR for quantitation

» Poor TTE quality or low confidence in measured Doppler parameters \
+ Discordant quantitative and qualitative parameters and/or clinical dataj

SV ___= Area x VTI

LVOT LvOT LvOT

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

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; Neil J. Weissman, MD, FASE. Recommendations for Noninvasive Evaluation of Native Valvular Regurgitation: A Report from the
American Society of Echocardiography Developed in Collaboration with the Society for Cardiovascular Magnetic Resonance. J Am Soc Echocardiogr 2017; 30: 303-371.

Poster ordering information and full text of ASE guideline documents
available at: ASEcho.org

Design and illustration by medmovie.com © Copyright 2017 The American Society of Echocardiography



American Society of
Echocardiography

‘with insonation boam
Zoomed view

T
e Lo + Mattiplo s
Shango bastling
Nyguist Bmit in the Mon-hermispianie shapo
dirgetion of tha ot
Advaniages:

* Sunogate for reguigitant crifice size
. o

a fupd orifice
= LS UpEniant 0N Ipchical Lastors
= o ot loornyieg severo TR (-0.7¢m)
Dinadvantages:
= Unsoramimatos shvoety with maltips jots
: o

Jut Aroa:
1. 4 ch, AV inficw or
sl vigrs

Subees!

Advantag:
= Easy 1o mossun
Disadvantages:
= Dopondent on tha driving prossers and je
droction
- Diiction and shape of [84 My ovinistmatn
) o

wal-impingieg ¢t area

30 Veona Comtracta

1. Colr Méw socter should
be narrow

2. Align orthegonal
CIODEING planes plong
the sxis of the jet.

3. Choose a mid-syiclic

and planimetar ihe

Advantagt:
* Mudtipht ot of claring Ciections may be
s

Csadvantagas:
+ Dyarmic o8 My B9 uote- OF uncepatinssed
Py - Tienas conaurming
vena contencts area - Uit 20l Rsiuton wil s 10
Mete: Non-coamial jets or
fcw miry sppoar
“Ramina™ bt stil Fopeosent
requrgitant flow

Heepatic Vel Flow Revenal

1. Align nscenation Beaen
with th flow n the
hepatic voin

Advantages:

= S SUpPMve SN of sevins TR

= Can bo cbtaingd with both TTE and TEE
Dissdvantages:

- Diponds on complanca of The right atrum

= Mary riot b radiabils in pationts with atrisd
Poriation, pace Myt with rrgrads strisl

Creenity of Rogurgitant Jat
1. Align Insonation Ebam g « Simgio
‘with the flow & /) = Duoreaity ks peoporional 10 the frmise of red-
a2 . Bicod cols mitctiog e signal
= Fale o Incomphitis Je 8 COMpatiti with mild TR
Disstvantages:
« Cuaitative
= Partoctly cantral jOts My appaar Ganter than
accantric pots of bigha saverty
+ Overlap between moderaio and sevrs TR

Advanlagin:

Advantages:

- Srple

= Specific tign of Prosiunt equatitaton i lew
welociy, arty phaking cinde TR ot

Disagvantages:

« Cualitative
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Evaluation of Tricuspid and
Pulmonic Regurgitation

TV morphaiogy Sewore voive lsions (8.0, fisl kafiee,

e ]
RV and RA size Wsualy noemal Pigemial o milks cilation Uity citaseds’
irferior vena Cava Normal Beonmal or mildly dlaled Diated
amator ~2om 2.0-2.6cm =2.5cm
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Chronic Tricuspid Regurgitation by Echocardiography

Doas TR meet specific criteria for

mild or severe TR? JYas, sovere

Yes, mild

Criteria for Mild TR Minority of criteria or Spocitic Critoria for
intormediate valuos: T

« Thi, smoll contral color ot Lt
VG widh 03 cm TR probably 5 L
- Racius 205 cm and .ww“,'“r,mam
-m«nummm '}'&R"“’“‘%‘?‘
5 : ek " PiSAncius 509 em ot Myt 20-
fiorw .
Tricuspicl A-wirvd coninant * Dense. triangular W jot o sine wave:
Béormal FVIFA » Systole rmversal of Hepatc vein fiow

VG width <0.3 cm VC width 0.3-0.69 cm VC width =0.7 em
“EROA <0.2 ot *EROA 0.2-0u4 cm™ “EROA =0.4 e
“Rivol 30-44 mL “RVol =45 mL
Moderate TR Severa TR
s parcs

Chronic Pulmonic Regurgitation by Echocardiography

Doas PR meot specific criteria for

Yos, mid mild or sovers PR?

Yos, sovere

i " e Specific Criteria for
Critoria for Mild PR Mlmmyo;:ﬂwnaol h‘borrmd:hsvdues. PR
= Senodll o, with narow witHVanrukus.
Darsa jot, PHT < 100 ma.
= St or foink CW et Enrly tormination of PR
,WW Diasstelic: fiow reversal in PA
~Diiated FV with ML function
RF =20% RF 20-40% RF =40%
Miid PR Modarate PR Sovers PR
* Clinical axperince in qu of PR is sparce
: —_—
o ~ { R Y
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Regurgtation: A Fimpen

Poster ordering information and full text of ASE guideline documents
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