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The Future Goals in Endovascular Therapy

a » Mitigate radiation exposure

| > Advance navigation imaging

4 > Improve outcome

: "‘ 4 N > Protect patient and ,caregiver”
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From X-Ray Image guided to Al-guided Surgery
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Recent Hybrid OR Working Conditions 2021
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Efforts Lowering Radiation Exposure

CARE Programs Fluoro and CARE Position*

( *automap & radiation free positioning )

[j’::’ ‘Q‘Z CARE Programs DSA

( optimized image processing )

16 %

Fluoro Time, Angulation
DSA runs, Roadmap
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Clear Trends in Vascular/Endovascular Surgery

Non-invasive preoperative diagnostic tools

Increasing endovascular technologies replacing conventional surgery
Image guided surgery & intervention becoming standard of care
Establishing alternative intraoperative imaging modalities (CO?, IVUS)

Implementation of automatic processes using Al, digitalization, big data

vV V VYV Y V V

Radiation protection: Dose Management System

» Vision of a x ray free Hybrid-OR or angio-suite
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3D -4D -5D Ultrasound

fgé Author manuscript
R Transplantati

JACC: Cardiovascular Imaging

Volume 12, Issue 3, March 2019, Pages 500-515

State-of-the-Art Paper

3-Dimensional Echocardiography
in Imaging the Tricuspid Valve

Denisa Muraru MD, PhD 2 b Rebecca T. Hahn MD €, Osama I. Soliman MD ¢,
Francesco F. Faletra MD €, Cristina Basso MD ?, Luigi P. Badano MD, PhD bom
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Summary

Tricuspid regurgitation (TR) is an independent predictor of

death. Lately, emerging technologies for the treatment of TR

1 . 1 — 1

Author ipt; available in PMC 2018 June 01.

Published in final edited form as:
Transplantation. 2017 June ; 101(6): 1344—1352. doi:10.1097/TP.0000000000001206.

New Dimensions in Renal Transplant Sonography: Applications
of 3-Dimensional Ultrasound

Susan J. Frank, M.D., William R. Walter, M.D., Larry Latson Jr., M.S., M.D.", Hillel W. Cohen,
PhD", and Mordecai Koenigsberg, M.D.

Department of Radiology Albert Einstein College of Medicine of Yeshiva University Montefiore
Medical Center, Bronx NY

"NYU Langone Medical Center, New York, NY

“Albert Einstein College of Medicine, Department of Epidemiology & Population Health, Bronx,
NY

Abstract
Background —The aim of this study is to d ate the useful of adding 3-di ional
(3D) ultrasound in evaluation of renal ‘ pared to 2-di ional (2D)

Duplex ultrasound.

Fioure 1 Techniques

2DTTE - 5-10% 3IDTTE - 85-90% 30 TEE = 65-70%
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Radiation Free ICN - Angiography

Tissue perfusion & mikrocirculation in Critical Limb Ischemia (CLI)

Leitthema

U.Rother-W. Lang

Departraent ofVascular Sarpery. EAangen Unvwersey Koat, Eangen, Germsry

@)

Noninvasive measurements of
tissue perfusion in critical limb
ischemia

Introduction

thods.
CL)

Despe advancesin treas
chronic ical limb ischema ((

Fig. 2 A Fluorescence angiography with indocyanine green (SPY system, Fig. 3 A Quantification of fluorescence angiography with indocyanine
a4 Rpo WP NOVADAQ, STRYKER, Kal USA) ing hallux i green (SPY-Q NOVADAQ). Fluorescence intensity is quantified using
which messurcs Soe P a256 gray scale, thereby enabling inflow and outflow to be assessed

Microcirculatory assessment
of vascular diseases
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New MR-Technology in PAOD

Table 2. Novel MRI techniques for peripheral artery disease.

Technique Contrast

First-pass gadolinium Yes
enhanced perfusion

Arterial spin labeling No
Blood-oxygen-level No
dependent MRI

Phosphorus-3| magnetic No
resonance spectroscopy

Creatinine chemical ex- No
change saturation transfer

Mathew RC et al Vascular Medicine 2018;23:143-152
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FORS (Fibre Optic Real Shape

wi

First in Human Clinic.
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Figure 1. The Fiber Optic RealShape (FORS) system with workstation (1), trolley (2), docking base (3), docking
top that connects to the FORS enabled devices (4). The FORS enhanced devices are visualised in context of an
anatomical roadmap on the screen (5). Copyright © (2020) Koninklijke Philips N.V. All rights reserved.
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Cydar® Surgical Augmented Intelligence
(Cydar Medical, Cambridge , UK)

CYDAR EB =Cloud Al based

technology computer vision Tomorrow's technology for
today's surgery

Explore our first product

and machine learning

technology to advance

surgical visualisation and

Source: www.cydarmedical.com

decision-making in theatre

|
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How Cydar® EV Works

How Cydar EV works

/ 4 Creates a 3D Map

The Pre-operative Map combine
with the surgeon’s precise plann

How Cydar EV works

In the operating room

Stage 1 Stage N
Image Tracking computer vision watches the C Ak
guidance to automatically align and overlay \

Map with millimetre precision and exception R

% Stage 1 Stage 2

How Cydar EV works

Adjusts the 3D Map

When guidewires and stents straighten and deform blood
vessels, the 3D Map can be updated to match the real-time
anatomy and aid precision.

Stage 1 Stage 2 Stage 3

Source: www.cydarmedical.com
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Cydar® Surgical Augmented Intelligence
(Cydar Medical, Cambridge, UK)

Before correction After correction

Source: www.cydarmedical.com
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“Operator out of OR” — Intervention
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Mixed Reality
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Mixed Reality
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Mixed reality

Review of planning, image
data and segmented objects
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Mixed Reality — Preliminary Experience in HD

Art. fase 0.75/0.4 B26f 1
Slice 626 (of 1116)
20.09.2007, 13:05

Art fase 0.75/04 B26f ﬁ;
Sagittal
20.09.2007, 13105+

» Medical education v/
> Patient edication v/

> Case planing v/

> Intraoperative navigation &
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VEITH 2021: Researchers present ex vivo
demonstration of fluoroscopy-free complex
AAA stent placement

ovember 2021 @© 379

“I think this represents the beginning of the
end of an era where we have to use lead to
perform these procedures.” Those were the
words delivered by Gustavo Oderich,
professor and chief of vascular and
endovascular surgery at UTHealth’s McGovern
Medical School in Houston, USA, as he
demonstrated the results of an ex vivo

. R experiment in which the emerging Intra-

Gustavo Oderich at the VEITH 2021 podium ~ OPETative Positioning System (IOPS) imaging

technology from Centerline Biomedical was
used “totally radiation-free.”

Oderich was speaking during the 2021 VEITHsymposium (16—20 November, Orlando, USA). He was
displavina for the audience how he and colleaques used a 3D-printed aortic model. and performed a
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IOPS® Technology (Centerline Biomedical, Cleveland Clinic)

IOPS® Components

Registration Pad

It attaches to the patient
enabling correction for
patient movement t.

IOPS System Components
f

Portable Cart

Self-contained portable
cart houses computer,
signal processing and
control electronics, and
high-resolution display

\ EM Field

Generator

Tracking system
attaches to the table
in minutes with no
tools required

Guidewires & Catheters

Guidewires & catheters
optimized for application
and designed with
integrated sensors.

i

Interface Unit

Tracking system
attaches to the table
in minutes with no
tools required

Endovascular portable
high quality 3D Image

GPS like navigation with
intraoperative

positioning

Source: www.centerlinebiomedical.com

University Hospital Heidelberg | Critical Issues Paris 2021 | Prof. Dr. Dittmar Bockler

L una ENDOVASKULARE CHIRURGIE U K
—g ML ety I I D


http://www.biomedical/

Future Scenario with IOPS® Technology

PIPELINE OVERVIEW

Endovascular Aortic
Repair (EVAR)

Peripheral Artery
Disease (PAD) —

Structural Heart
(various application)

Neurovascular —

Other applications
(vascular & non-vascular)

| Centerline Biomedical 2020 Pipeline I

@ Foa 510k Approval

*The HoloLens is currently not cleared for use with IOPS by FDA

Source: www.centerlinebiomedical.com
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First Case at Memorial Hermann & UT Health Houston
July 29t 2021

Source: www.centerlinebiomedical.com
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summary
“Endovascular First” is daily clinical practice in many sites
X —ray fluoroscopy based imaging is still current golden standard
Low dose programmes, fusion imaging etc. reduced radigtion exposure
Mitigating X-Ray radiation in Endovascular Tx is the new holy grail

Fiber optic technology, Al, mixed reality are “the new kids on the block”

vV VY Y Y VY VY

Preop. Imaging technology to reduce x-ray for patients (3D- 5D US in VS)
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The “near future” is now !

New technolgies are in our hands...

... to replace X Ray today!
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