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Procedural Imaging for
Transcatheter Tricuspid
Valve Interventions




Imaging Requirements for TTVI

* Tricuspid valve more difficult to 2T AT A
image than Mitral by S
o\ ' &N
* Further away from probe ;‘Z \
* Thin leaflets AN
~
* [deally, need two good views for X

leaflet grasp and verification of e e Sl
capture

perioperative interactive educattion

* Understand tricks to overcome
anatomic challenges (left sided
valves, horizontal heart, etc)
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Lesson #1: Position Patient to Mimic Left Lateral
Decubitus Position and Optimize Probe Position

Initial Imaging

Left Lateral
Decubitus
Position




Different from Manuevers
to Reduce Gaps

Baseline Gaps With “Valsalva”
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Echo-Fluoro Relationship
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FIVE Advanced 2D and 3D Modalities:

FIVE Probe Manipulatioins:

1. Advance/Withdraw
2. Rotate (CW/CCW)

3. Ante- & Retro-Flexion
4. Right & Left Flexion
5

1. Simultaneous Multiplane
2. Real Time 3D, 3D MPR

3. Full Volume 3D

4. Zoom 3D

5. Color 3D

Hittps://bit.ly/TEEGuideline

FIVE Levels of Imaging:
. Upper Esophageal

. Mid Esophageal

. Deep Esophageal

. Shallow Transgastric
. Deep Transgastric
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Inflow-Outflow = Commissural
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Mid & Deep Esophageal Views

TIS0.1  MIO4 TIS0.3 MI04

TIso4 MI03 TISO.4
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Transgastric Views

TISO2 MI04 TISO3 MIO6

Grasping and closure
from TG View:
Limitation is failure to
document length of
leaflet capture

TISO.4  MI02

3D reconstruction of
leaflets allows for

measurement of residual
leaflet lengths
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Deep Transgastric

[ A\ EchoNavigator should not be used for diagnostic purposes

Deep Trans

pof115/58
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Adult Echo
X8-2t

+TRVTI

Vmax 238 cmls
Vmean 182 cmis
Max PG 23 mmHg
Mean PG 15 mmHg
77.3cm

0.68 cm?*

53ml

TIs0.7

Mo.4

Doppler
aligned
with
insonation
beam

TR Radius _

TR Flow Rate 199.7 ml/:

TR ERO 0.84 cm?
TR Volume



Lesson #3: Three-dimensional imaging is essential

Mid-Esophageal Distal Esophageal ~ Shallow Transgastric
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NEW 3D TOOLS FOR INTERVENTIONAL IMAGING

1. Biplane Imaging
* Tilt plane rotate
* Biplane Mechanical Rotate

2. Live 3D Multiplanar
Reconstruction
e 2D and 3D plane rotate

3. New Display Tools:
tomographic imaging and
others

4. New Rendering Tools
* TrueVue
* GlassVue
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Prior Software: Fixed New Software: User-defined
Orthogonal Tilt Plane Orthogonal Tilt Plane

Prior Software: New Software:

* Rotation of Cropping planes from any * Rotation of Cropping planes AND 2D IMAGE
view from any view (consistent image orientation)

* Re-centering of orthogonal views from 3D * Re-centering of orthogonal views from any

image onl view




Three-dimensional Reconstruction
from ANY Imaging Level

A -=Mid-Esophageal ™ " B ~=pDeep-Esophageal ™ " |' ~ = Transgastric
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TTVR: Goals of Multi-planar Reconstruction

TIS0.2 MI0.3

* Multi-planar Reconstruction Used to:
* Identify all Nine Anchors
* Confirm “coaxiality ” with annulus with anchors below the annulus
* Confirm all Leaflets captured (noting location of commissures)
[/NEW YORK'
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Ventricular Expansion of
DEVICE—Inflection Point
(MPR Spin)

PAT T: 37-0C
TEET. 396C,

U
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Rotation of MPR
(visualize all 9 anchors)

EVOQUE




Full Ventricular
Expansion of DEVICE

TISO1 MI02

JINY | V)
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Atrial Expansion and

Device Release

TISO1 MI02

Final EVOQUE and
Nosecone retraction

TISO.1  MID2



TIS1.0 MiI11

M4

Adult Echo TISO6 MIO7

VeriSight Pro

19Hz Man4
+57.8
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Three-dimensional Intracardiac
Echocardiography



TEE: Introducing device and steering down to TA

ik EchoNavigator should not be used for diagnostic purposes

TIS0.0 mMoz2
3D Beats 1

0 90 m

TIS0.1 Mi0.2
3D Beats 1
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TEE: Orienting Device ICE Leaflet Grasp TEE: Re-Orienting
Device

Adult Echo TIS1.7 MI1.0

== “Mid Esophageal View =, [l i, oo

Z
10em Ac ‘ RH2B

= Transgastric View

TISO.1  MI0A

.. Jransgastric View "

Adult Echo TiIs06 Mmio7

Inadequate TR
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TEE FINAL T-TEER ICE FINAL
T-TEER

TISOA MDA
M

Adult Echo Tta Wi
VariSight Pro 30 Beats HVR

= 2Hz s

Mo2 Mo3 TISO6 MI0S
3D Beats 6

Adult Echo TIS18 M1
VeriSight Pro 30 Beats HVR
Wawa
j-55 2




Intracardiac Echo (ICE) for T-TEER

* In some patients, imaging

will be poor despite ICE Leaflet Grasp
various tricks

uuuuuuuuu

* Important to not deploy
device without clear
verification of capture

* 4D ICE will be a “game
changer” and facilitate
TEER
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The Future of
Intraprocedural Imaging




Philips Next-Generation TEE / ICE Imaging

X8-2t

Main
imaging
modes

Tech /
elements

Frequency
Indication

Weight
range

2D, 3D,
Biplane

Matrix
2500

8-2 MHz

Adult

>30 kg
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X11-4t TEE* | §7-3t Mini W

2D, 3D,
Biplane

Matrix
2500
11-4 MHz

Adult &
Pediatric

>5kg

2D

Standard
48

7-3 MHz

Pediatric

>3.5kg

2D

Standard
32

8-3 MHz

Pediatric
(neonatal)

>2.5kg

2D, 3D,
Biplane

Matrix
840

10-4 MHz

Adult

NA

35% smaller

tip diameter vs.
X8-2t

510(k) pending

—
X8-2t X11-4t S7-3t

Dimensions not to scale

X11-4t TEE is FDA 510(k) pending and not available for sale.

" ecnorry )

USA only,
FDA cleared

VeriSight ICE




Which image is generated by the Mini-TEE
X8-2t X11-4t

TIS01 MI04 Intervention CV TIS0s M08
X114t

33Hz
12cm

xPlane

X11-4t TEE is FDA 510(k) submitted and not available for sale.
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Next Generation TEE
X8-2t X11-4t

TIS0.1  MI( ntervention CV TIS0.4

Possible Utility:

* Enables imaging if
large TEE probe not
feasible

* Improve safety
(reduced trauma)

* Reduce need for GA

NYTV TEETJ"\\ « ‘ i TeeT R
mﬂg%mﬁﬁ X11-4t TEE is FDA 510(k) submitted and not available for sale.



" _| NewYork-Presbyterian
H 0 LOSCO P E o =] The University Hospital ofyCqumbia and Cornell

-First Clinical Use in the US

=~ TRANSCATHETER VALVES




HoLoscoPE® - Clinical Use Case: LAAO A ooy ocone

00:00:00.42 5/38

Procedure-specific added values:

* Accurate intra-procedure 3D holographic assessment of LAA Impressions: \*
. . N —
orifice diameter and shape (based on CT and 3D Echo) * “Watchman is clearly sitting well, requiring less 360-degree = \.
* Optimal execution of transeptal puncture location and ultrasound review that takes time”
trajectory

* “There is no parallax error while using the hologram, allowing
* Holography guided sheath alignment to LAA for the first time to easily make accurate measurement directly

”
* Pre-release device evaluation (size, compression, location, on the 3D data

apgulation. tug tost) * “I see significant potential for fluoro reduction by using this

”
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Transseptal Puncture Paravalvular Leaks

(PVL) Closure

Mitral TEER

QW/NEYURK



Overcoming the challengesof
intra-procedural imaging for TV 8-
interventions e

» Use positioning (and other tools) to
enhance imaging

e Use all 4 Main Imaging Levels for the TV
* Use ALL Three-dimensional TEE Tools

* Use 3D ICE when TEE imaging is Limited

* EMBRACE THE FUTURE!!!
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