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A 77 year old male was referred for decompensated
CHF, refractory ascites and anasarca.

e Past medical history was significant for partial
gastrectomy, prostate cancer, hypertension, chronic
atrial fibrillation, and CABG (10 yrs ago).

* Echo demonstrated preserved left ventricular systolic
function and moderate-severe dilatation of the right
ventricle with severe TR .
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2014 AHA/ACC Guideline

for the Management of TR
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4 What do the guidelines recommend

for severe symptomatic (Stage D) | ...
=] functional TR when the patient does
not need left heart surgery?

TA dilation* PHTN without
TA dilation
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Nishimura et al. 3 Am Coll Cardiol. 2014;63(22)
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The Tricuspid Valve
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Myxomatous degeneration

Valve injury from PM or ICD lead

Recurrent Endomyocardial biopsies (Transplant patients)
Endocarditis

Congenital - Ebstein’s Anomaly

Rheumatic Disease

Carcinoid Heart Disease
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Functional TR
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Badano LP et al. Euro Heart J. 2013

Besler et al. Interventional Cardiology Review 2018;13(1):8—13.



2D echo

* 3 |eaflets cannot be visualized simultaneously
 Variable as to which leaflets are visualized in
a given view
* Significant annular dilatation:
* End-diastolic diameter >40 mm or >21
mm/ m? (4 Chamber TTE)




A tough assignment
* |Imaging the RV is tough

* |Imaging the TV is also tough
* |dentifying TV leaflets is tougher

* Quantification of TR severity is
difficult but...



Clinical Outcome of Isolated TR
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p < 0.001
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Number at Risk
Total 353 308 252 194 70 31
ERO <40 285 253 210 163 46 23
ERO =40 68 55 42 31 24 8
ERO =40 mm?2 ERO <40 mm?2

J Am Coll Cardiol Img. 2014;7(12):1185-1194



urvival (%)
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Asymptomatic

Symptomatic

<j:< EROA 240 mm?
+ 9%

Severe TR (stages C and D) is associated
with poor prognosis independent of age,

LV and RV function, and RV size.

|

ERO =40

mm?2 ERO <40 mm?2 |

J Am Coll Cardiol Img. 2014;7(12):1185-1194. doi:10.1016/j.jcmg.2014.07.018



ASE GUIDELINES AND STANDARDS

Recommendations for Noninvasive Evaluation of (Dmm
Native Valvular Regurgitation

A Report from the American Society of Echocardiography
Developed in Collaboration with the Society for Cardiovascular
Magnetic Resonance

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, and
Neil J. Weissman, MD, FASE, Houston and Dallas, Texas; Durbam, North Carolina; Chicago, Illinois; Rochester,
Minnesota; San Francisco, California; New York, New York; Philadelphia, Pennsylvania; Boston, Massachusetts;
Toronto, Ontario, Canada; and Washington, DC

Zoghbi et al. JASE 2017



Qualitative TR Estimate Methalist

Mild TR Severe EccentricTR Severe Central TR

Zoghbi et al. JASE 2017



Chronic Tricuspid Regurgitation by Doppler Echocardiography

When multiple parameters are
i concordant, TR grade can be o

determined with high probability
(especially for mild or severe TR).

A4 A4 W
Mild TR Moderate TR Severe TR [<

= Poor TTE quality or low confidence in measured Doppler parameters Inde_termlnate TR
+ Discordant quantitative and qualitative parameters and/or clinical data Consider further testing:
TEE or CMR for quantitation

Zoghbi et al. JASE 2017



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

EROA=6.28 * 0.92 * 32 /386 = 0.4 cm?
RVol =0.4 * 109 =44 mL

Zoghbi et al. JASE 2017



3D TEE of Tricuspid Valve Metholist
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Severe Secondary TR

0 180

Tricuspid annular dilation & RV dilation



TR: The New Frontier

Novel
Interventions
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Emerging Percutaneous
Therapies for TR

Transcatheter Therapies for Tricuspid Regurgitation

Heterotopic Caval
Valve Implantation

Coaptation Device
AR

-

.

Annuloplasty Devices

Challenges of Transcatheter Therapies for Tricuspid Regurgitation

Heterotopic Caval
Valve Implantation

=

aﬁ
1 -Large tricuspid annulus dimensions -Right ventricular morphology
Nonplanar and elliptical annulus shape «Proximity of other structures (coronary
<Absence of calcium sinus, AV node and Hls bundle, vena
T ——— cava, right coronary artery)

Rodés-Cabau, J. et al. J Am Coll Cardiol. 2016;67(15):1829-45.



TR repair with Trialign Methalist

Baseline Post




A catheter based intervention was considered based
high risk for surgery

* Can a MitraClip de

C , 3D printed, patient-specific, tricuspid
~high risk surgical p:

valve based on 3D TEE data

L Implantation of MitraClip in sytoirirciz "i'V model
Fender; Nishimura. Heart 2017




3D TEE guided procedure Adetnorist

3D for orientation 2D for leaflet capture
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TR has improved
...significantly?
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Tricuspid regurgitation repai itha MitraClip device: the pwotal role of 3D ON .
transoesophageal echoardnography ‘ _/l 4 et I ] lst
Eleonora Avenatti®, Colin M. Barker, Stephen . Lictle
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Chronic Tricuspid Regurgitation by Doppler Echocardiography

Yes, mild

N4
Does TR meet most specific criteria

\

y

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

Yes, severe

for mild or severe TR?

No

Minority of criteria or Intermediate Values:

TR Probably Moderate

_______________________ A

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

v

Specific Criteria for Severe TR

« Dilated annulus with no valve coaptation or
flail leaflet

» Large central jet > 50% of RA

« VVC width > 0.7 cm

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

« Dense, triangular CW jet or sine wave pattern.
» Systolic reversal of Hepatic vein flow

* Dilated RV with preserved function

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

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

N

Mild TR

W
Moderate TR

Mortality or

QOL Benefit ?

N

Massive TR

<—| Torrential TR

—]

Poor TTE quality or low confidence in measured Doppler parameters
Discordant quantitative and qualitative parameters and/or clinical data

v

Indeterminate TR
Consider further testing:
TEE or CMR for auantitation

Zoahbi et al. JASE 2017




Summary
Functional TR Guidelines

Consider the RV and TV anatomy
Distinguish 1° from 2° TR Y 7
Establish TR severity (Quantify if needed)

Severe TR is associated with poor prognosis

Consider functional TR repair at the time of Left
heart surgery

Catheter-repair may change this approach (TBD)
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