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A Quantification of TR: What we do™*
and Can we do better?

Prof. JL Zamorano
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Why is Tt difficult to quantify TR?

The tricuspid valve is often neglected

It has a complex & variable anatomy

o
o
¢ TR Is load dependent
O

No gold standard (invasive
guantification has many limitations)

¢ Lack of outcome studies relating to TR
guantification



" ETIOLOGY
Functional TR

« The most common

* No structural lesion
* RV pressure overload

* RV volume overload
Prlmary TR
A ——

Prolapse Organic TR Carcinoid TV




2D Echo signs of TR severity

% RA, RV & IVC dilatation

¢ Paradoxical septal motion

¢ TV anatomy

¢ TV annulus




_ Color flow Doppler

Mild moderate severe
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imitations of color flow Doppler

Central Vs. eccentric jets
Gain settings & aliasing velocity
Loading conditions

JA/RAA: RA enlargement with severe
TR

Considered less accurate then other
guantitative methods (VC, PISA)

Still...



- TR severity by CW Doppler

Mild Moderate Severe
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— vV DD

W Doppler envelope indicates more severe TR than a
. “faint signal

-

- Atriangular CW contour with an early peak velocity

Indicates elevated RA pressure or prominent pressure wave
In the RA due to severe TR

- The velocity of TR does not reflect the severity of TR

- Massive TR: often associated with a low jet velocity =
near egalization of RA and RV pressure

- Mild TR + severe pulmonary hypertension : possible high
velocity jet

- SOME TIPS j;



¢ E >65 cm/sec identified severe
TR

sensitivity=73%

specificity=88%

Danicek et al, AJC 2006



‘ Hepatic veins systolic flow
~ reversal

“severe TR

Correlation with
clinical TR:

¢ PPV=91%
¢ NPV=78%

moderate TR

Shapira et al, JASE 1998
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. Apical 4CV or parasternal RV inflow

view
Optimize gain settings
High aliasing velocity

High frame rate

Zoom in, mid systole

® & & oo o

Observe all 3 components of the
regurgitant flow



... Vena Contracta

ild TR: VC<0.3?
erate TR: 0.3 ? <VC</mm
Severe R: VC>7mm

=R JDIST . 943 cm

______



Vena contracta (mm)
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Tribouilloy et al, JACC 2000



Reversal

10

o
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o

Hepatic flow reversal

Tribouilloy et al, JACC 2000



Limitations of Vena Contracta
o Small measurements (each pixel makes
a difference...)

¢ Overlap in values for
small/moderate/severe TR

¢ Non circular
¢ When there is more than one TR jet

¢ Is it really better than color jet area?
(outcome studies?)



Qualitative

Tricuspid valve merphology
Colour flow TR jet”
CW signal of TR jet

Semi-quantitative
VC width (mm)®
PISA radius (mm)°®
Hepatic vein flow"
Tricuspid inflow

Quantitative
EROA (mm?)

R Vol (mL)

+ RA/RV/IVC dimension®

Normal/abnormal
Small, central

Faint/Parabolic

Not defined
=5
Systolic dominance

Normal

Not defined
Mot defined

Normal/abnormal
Intermediate

Dense/Parabolic

<7
6—9
Systolic blunting

Normal

Not defined
Not defined

Abnormal/flail/large coaptation defect
Very large central jet or eccentric wall impinging jet

Densef/Triangular with early peaking (peak <2 m/s in massive TR)

=7
=9
Systolic flow reversal

E wave dominant (=1 cm/s)?




uation of TR

severity

Parameter

Uility/ Advantages

Limitations

RV BA/IVC size

TV leafler alterations

IMaradesacal sepral motion
(volume overload
pattern)

Tet area—Calor low

Vena contracta width

I'ISA method
Elow quantitation ~1T"W

Tet profile —CW
Peak tricuspid E velocity

Hepatic vein flow

Enlargement sensitive tor ¢ hronic
signiticant TR, Nonnal size
virtually excludes significant
chrome TR

Flail valve specific for signiticant
TR

Simple sign of severe TR

Simple, quick sereen for TR

Simple, quantitative, separates
mild fromm severe TR

Quantitative

Quantitative

Simple, readily available
Simple, usually increased in
severe TR

Simple; Svsralic low reversal is
sensitve for severe TR

Enlargement seen mn other condivions.
May be normal in acure signiticant
TR

Orther abnomnalities do not mply
significant TR
Not speciic for TR

Subject o rechnical and
hemodynamic faceors,
Underestimates severity in eccentric
s

Intermediate values require further
contirmation

Validaved in only a few studies

Not validared for detemmining TR
regurgitant fraceion

Chaalitative, complementary data

Depends on BA pressure and RV
relaxation, TV area, and awral
tibrillation, Complementary daea
anly

Influenced by BA pressure, arrial
fibrillation.

CW, Contnuous wave Doppler; EROA, effecoive anfice rcg:urgiunt area;, IV, infenor vena cava: PISA, prffximal 'ur.r-'clodt'lr surface area; PW, pulsed wave
Dappler; BA, ril.ﬂ'lt atrium:, BV, I'iE(]'It wventricle; TV, wicuspid vabee; TR, tricuspad rr:p:urgit.iﬁon.

Recommendtaions for Evaluation of the Severiy of Native
Valvular Regurgitation with Two-dimensional and Doppler Echocardiography



. Non Circular Vena Contracta
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At Vm: 28 cm/sec:

¢ Mild TR: r<0.5cm
¢ Moderate TR: 0.6cm<r<0.9cm

¢ Severe TR: r>0.9cm



¢ Irregular rhythms

¢ Biological variability




'chocardiographic detection of
\ clinical TR

Sensitivity Specificity

Jet area> 9cm? 92% 71%
JA/RAA> 37% 66% 61%
VC=8mm 1% 1%
rHe\\//esg;satlolic flow 820/, 890/,

Shapira et al, JASE 1998



Severe TR both cases.
~ st the same?




New classification

Table 1

Proposed expansion of the ‘Severe’ grade

Variable Mild Moderate Severe Massive Torrential
VC (biplane) <3mm 3-6.9 mm 7-13 mm 14-20 mm =21 mm
EROA (PISA) <20mm?  20-39mm’  40-59mm°>  60-79 mm> >80 mm’
3D VCA or quantitative EROA” 75-94mm’  95-114mm°  =115mm’

VC, vena contracta; EROA, effective regurgitant orifice area; 3D VCA, three-dimensional vena contracta area.

3D VCA and quantitative Doppler EROA cut-offs may be larger than PISA EROA.

Hahn R, Zamorano JL.
Eur Heart J Cardiovasc Imaging. 2017 Dec 1;18(12):1342-1343



.No doubt.... Is not the same

Kaplan-Meier survival estimates
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Ity rate at 1 year

Kaplan-Meier survival estimates
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Mortality at 1 year Mortality at 1 year all vs Pulm. HT
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Does it meet specific criteria for
mild or severe TR?

Probably
moderate

Apply quantitative methods

VC<3 VC3-7 VvC>7
ERO < 20 ERO 20-40 ERO > 40
Vol < 30 Vol < 30 Vol > 45

?

VC>13
Moderate ERO >60
TR Vol >70

Torrential or
NEE G - No | yes .
TR < > Massive
TR
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| ONCLUSION
1\ TR severity assessment should be performed in an '
Integrative manner +++ using qualitative and

guantitative parameters

* \Vena Contracta Width ++ / EROA (R Vol) ++

e Serial assessments of TR are recommended
because TR severity can be affected by multiple
factors, such as volume status and afterload

« Severe TR: role of RV shape and function
analysis.
*Severe or...Massive / Torrential



