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CENTRAL ILLUSTRATION: Clinical Approach to Imaging Evaluation of
Patients With Severe, Symptomatic Mitral and Tricuspid Valve Disease Under

Consideration for Percutaneous Therapies

Symptomatic Severe Mitral or Tricuspid
Walve Regurgitation or Stenosis

Mssessment by Heart Valve Team
for Percutaneous Opticns

Mital valve close

Understanding relevant anatomy
proximity to the:

Tricuspid valve close
proximity to the:
= Left Circumflex Artery
{LCx)
= His Bundle (His)

+ Right CoronaryArtery
[RCA)

T 4 « AV Node

= Coronary Sinus (C5) = Coranary Sinus (C5)

Ideal left-sided
cardiac opacification
for mitral valve

Ideal right-sided
cardiac opacification
for tricuspid valwe

Pulerwitz, T.C. et al. J Am Coll Cardiol Img. 2020;13(3):836-50.




CENTRAL ILLUSTRATION: Multimodality Imaging for Assessing Eligibility
and Guiding Procedure for Transcatheter Tricuspid Valve Intervention

Tricuspid Regurgitation

Grading Mechanism RV Dimensions Pulmonary LeftSided LV Function
Severity  TA Dilation RV Function Pressure VHD

Leaflet tethering

Leaflet prolapse

Leaflet tear

Baseline
Evaluation

2D/3D TTE — 2D/3D TEE — 2D Strain Imaging

2D/3D TTE — 2D/3D TEE — CT- CMR

Restrictive Restoration Heterotopic TTVR Surgery
Annuloplasty of Leaflet  Tricuspid Valve
Coaptation Implantation

Pre-procedural
Evaluation
Patient Selection

2D/3D TEE — Fluoroscopy — ICE — Angiography — Fusion Imaging

Intra-procedural
Guidance

2D/3D TTE - 2D/3D TEE — (CT, CMR)

| Agricola, E. et al. J Am Coll Cardiol Img. 2021;14(1):61-111.
/NEW YORK

IF!‘hNSEhTHE TER VALVES




1. Dynamic CCT and CMR Imaging
2. Fusion Imaging

3. ICE, 4D ICE
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Evaluation of gaps
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Pre- TriClip Post- TriClip
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Pre- TriClip Post- TriClip
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RV and LV infarct

seen on delayed

enhancement
imaging
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SAX3D Stack RV Function

l‘_ s.-

RVEDV: 150.6 ml
RVESV: 79.3 ml

RVSV: 71.2 ml

RVEF: 47.3 %

RVCO: 4975.0 ml/ min
RVCI: 3.0 I/ min/ m2
HR: 69.8/ min
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0.3 mmHg
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Within 1 month after 3 TriClip
RV Forward Flow increased by 25%

TR Fraction decreased from 56% to 21%



1. Dynamic CCT and CMR Imaging
2. Fusion Imaging

3. ICE, 4D ICE
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Tricuspid Valve Challenges

1. Very large annulus

2. Lack of fluoroscopic anatomic landmarks
due to the absence of calcification

3. Steep angulation between the vena cava

tricuspid annulus, making coaxial alignment

difficult

Small and trabeculated RV

Proximity to His bundle and RCA

O




Fusion Imaging

1. Fusion of Live Echo with Live Fluro

2. Brings together Fluro, critical for device
visualization, and High Resolution echo
Imaging showing fissue information of card
structures

3. Simplifies navigation of devices




Fusion Imaging

4. Guides device placement
5. Evaluate results of the procedure
6. Improves communication

/. Improves efficiency
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1. Dynamic CCT and CMR Imaging
2. Fusion Imaging

3. ICE, 4D ICE
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TEE probe behind the left atrium

— )
! oy -

4D ICE Catheter in the mid-right atrium
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0dB / MI: 0.64 / TIS: 0.91
11/08/2021 2:52:49 F’M‘I A 4D ICE / 4DICE* / AcuNav Volume

52 fps /90 mm
General
2D

H8.0MHz / 5 dB
TEQ: 1/ Offset: -15 dB
DI




TEE 4D ICE

Matrix of 2500 elements Matrix of 840 elements

Gold Standard with standard views No standard views,
Larger Field of View Smaller Field of Vie
catheter position)

Requires Anesthesia Conscious Sedation
Less Cost More cost
Great for imaging posterior structures Great for imaging anterior structures

May be helpful when there is shadowing
from prosthetic valves, pacer wires, etc

Esophageal Complications Vascular Complications

Echocardiographer Interventionalist Alone? Will need assistance
with the manipulation of the images



CASE #1
Novel Hybrid Imaging approach using 2D&3D TTE
ang . 2eReaE TFFR

» 85 yo woman with refractory right heart failure

» Absolute contraindication to TEE due to a bleeding esoph

Anastasius M et al, JASE 2021; 34(5):567-568




Torrential TR

Adult Echo TIS1.0 MI0S
xs-1 0 @
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10/06/2020 6:40:10 l:l:ﬂ
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S,
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TEQ: 1/ Offset: 0 dB
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0.6 m/s
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Cardiac / IntraCardiac / AcuNav 8F

15 fps / 120 mm

Gen Flow

S|
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TEQ: 1/ Offset: 0 dB
DR: 60 dB
--Color---
CDV / 4.0MHz
1dB




MS echo
X541
50Hz
16cm

2D
54%
50
P Low
HGen

Subcostal off- axis view
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Steering MitralClip towards the TV

0dB / MI: 0.90 / TIS: 0.87
10/06/2020 7:02:36 I:I;n o Cardiac / IntraCardiac / AcuNav 8F

701fps /120 mm
General
2D~

I 6.0MHz / 0 dB
. DR: 60 dB

Store in Progress
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Clip on top of the TR jet
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0dB f MI: 0.90 / TIS: 0.87
Cardiac / IntraCardiac / AcuNav 8F

70 fps / 120 mm
General

) [P

6.0MHz / 0 dB

TEQ: 1/ Offset: 0 dB
DR: 60 dB




10/06/2020 7:08:56 I:I‘;‘I

s
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0dB f MI: 0.90/TIS: 0.87
Cardiac / IntraCardiac / AcuNav 8F

70 fps 7 120 mm
General

B ;]

6.0MHz /0 dB

TEQ: 1 / Offset: 0 dB
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10/06/2020 7:09:35 PM

0dB f MI: 0.90 / TIS: 0.87
Cardiac / IntraCardiac / AcuNav 8F

70 fps /120 mm
General
2D

6.0MHz /0 dB
TEQ: 1/ Offset: 0 dB
DR: 60 dB




Trying to gras
ry g g p 0dB / MI: 0.90 / TIS: 0.87
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MS echo
X5-1
38Hz
15cm

xPlane

TIS0.3

MI1.3

M1
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xplane off axis subcostal view with color

MS echo
X5-1
13Hz
15cm

TIS1.0 Mi1.1
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3D Beats 1

International




10/06/2020 7:24:36 F;I:J'I
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70 fps / 120 mm
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Closing the clip

0dB / MI: 0.90/ TIS: 0.87
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Closing clip with color
0dB / MI: 0.82/TIS: 1.12
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10/06/2020 7:42:34 Ptl\la'l

0dB / MI: 0.83/TIS: 1.11
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Gen Flow
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Case #2

= 75 year-old male; severe TR, LVEF 65%, NYHA-III
= Prior AVR + CABG, fralil
= Deemed high risk for reop tricuspid surgery

= Symptomatic despite maximally optimal GDMT

» TEE: Severe TR due to leaflet restriction, annular dilatation
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RV Inflow X-plane: Mid A-S
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RV Inflow X-plane: Mid to Central A-S
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RV Inflow X-plane: Central A-S
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3D Beats 1




Intraprocedural TEE: Septal Leaflet Shadowed
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Home View

0dB / MI: 0.64 / TIS: 0.1
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4D botton push

» Circle tool on the aorta; anatomic intedyfying tool




4D ICE MPR
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4D ICE to Optimize Clip Trajectory
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4D ICE to do Gripper Check
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Optimize Clip Orientation and Grasping on 3D MPR View

MS TEE ) TIS0.1 M 03
XB-2t 3D Beats 1
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3D dropping grippers on the both leaflets
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Structurdl ImcClREESERSAD |[CE

» Complimentary

» 4D ICE when TEE is contraindicated or TEE
poor or there is shadowing

» Learning curve

» Reimbursement

» Driven by imagers or interventionalists or both?
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Take Home Messages

TriClip G4 system is a game changer in tricuspid TEE
complex anatomies

Smaller gap with better coaptation reserve more
than larger gap / poorer coaptation reserve

L femoral access: gain height from TV and may avoi
hugger

Anterior-septal leaflets are the most common target

4D ICE complementary to TEE in confirming leaflet insertion,
especially in challenging imaging or anatomic situations



CASE #1
Novel Hybrid Imaging approach using 2D&3D TTE
and 2BEERieRTEER

» 85 yo woman with refractory right heart failure

» Absolute contraindication to TEE due to a bleeding esoph

A Anastasius M et al, JASE 2021: 34(5):567-568
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