Intelligent image fusion for
intraoperative navigation

Making Image Fusion
Simple, Accurate and Reliable

Tom Carrell
Vascular Surgeon
Founder and CEO Cydar
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Uses images only. No special hardware.

Fixed or mobile C-arm. Any manufacturer. Flat screen or Image Intensifier
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Why cloud?

Linking data, high-performance computing and Al in real-time

Cydar Cloud
Vault

/ Digital

> HIPAA
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CT Scan Fluoroscopy Real-time image
fusion and
3D overlay
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Cydar EV rigid overlay - How it works



How it works 1: Image-based tracking

Uses the patient’s skeleton as the frame of reference for Cydar EV rigid overlay
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wo weme * Computer Vision continuously watches X-

en
Date of Birth 01/01/1950
CT Study Date 04/07/2015

ray images on the screen
C ) . If it can confidently identify (>99.8%

confidence) two or more vertebrae, a 3D

< ~ overlay automatically appears

* Never gets tired! Maintains accuracy and

reliability throughout the procedure

5 UUU Searching for vertebrae...
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Accuracy and Reliability of Image-Based Tracking:
Residual errors are soft tissue deformation (by stiff wires, stents etc.)

Zoomed Overlay Errors Image Tracked (red) Mechanically Tracked (blue)

Distance between renal arteries
on overlay and live fluoroscopy
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Mechanically Tracked Image Tracked
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Errars to Patient's left (positive) and right (negative) directions (mm)

Eur J Vasc Endovasc Surg (2016) @, 1-9

A Comparison of Accuracy of Image- versus Hardware-based Tracking
Technologies in 3D Fusion in Aortic Endografting

A.E Rolls **, B. Maurel *, M. Davis *, J. Constantinou *, G. Hamilton *, .M. Mastracci **"

*Aomic Team, Deparsmant of Vazoudar Sugery, Royd Free London Foundation Trxe, Pond STeet London, UK
“Unvesity College London, London, UK
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How it works 2: Automatic correction for postural changes

Machine learning (‘Al’) detects posture change and adjusts the pre-operative anatomy
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How it works 3: Soft tissue Deformation:

Accurate Cydar EV rigid overlay is the foundation for Dynamic Morphology Correction

Cydar EV Cydar EV DMC
~_Rigid overlay Non-rigid adJustment%:,“:*\« —
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Chinical Workflow



Cydar Vault
Converts preoperative CT Scans into 3D model of surgical plan




Clinical workflow: Intraoperative




Cydar EV
Al tracks the patient tirelessly for millimetre-precision throughout the procedure
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Cydar Dynamic Morphology Correction
Updates 3D soft tissue model to account for deformation caused by wires, stents etc...
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How CYDAR makes image fusion simple
Reduces your workload

« NO special set-up required « Can be used with
- No AP and lateral X-ray - Flat-panel detector
> NO spin/cone beam CT - Image intensifier

- Mobile C-arms

« No technologist required . Fixed fluoroscopy systems

» Cloud means always updated

{:}Cydor M[=Te[[ele]



Clinical evidence
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Clinical evidence — clinical impact

From the Society for Vascular Surgery

Image-Based Three Dimensional Fusion

. . . . . . . Computed Tomography Decreases Radiaton
A prospective observational trial of fusion imaging in Ex posure, Fluoroscopy Time, and Procedure

infrarenal aneurysms Time During Endovascular Aortic Aneurysm

Blandine Maurel MO, PRy ™" Teresa Martin-CGonzalez, MO, PhD" Debra Chong MO Andrew Inwin, MD Lenin cutherland, Uttara Mag Megan Turmer, Brian Gilmone
Cuillaurme Cuimbreter, MO Meryl Davis MO amdd Tara M. Mastracci MOL M5c F = FACS F A nn, Chandler Long Mitchell Cox, Cynthis Shorte

Lorrciorn, Ulnited #.ll._.."l.."l.-l. amd Namteg, Framnoe

ABSTRACT

Objective: Lse ol thresedimensanal fusion has been shown © signilicantly reduce

rmaterial wme in complex lferestrated and bBranched ) epdo ular areunEm repain

Pt C i) & e by o] ayineg
piesap - { ] et bath in
Py

llrreEril This
3 o Manrch
ludless] . Presoper-
athve and perioperative characteristics were reconded, including pararmeeters of radiation such a8 air kerma and
dods-ares product. Resul s wiens & prestst] in median and interuartile range

e and e atrepair. The resd ian opseration Lirre (Wins 1
iLiare Py Lirres were ) : 22- rruiriuies, respesct el without significant d iferens e T
gnou s (P = 56 and P = 36) Doseares product was norskgniicantly higherin the cantral g raup, 21.7 | y
cormpansd with the fusion group 1248 [T5-234) Sy o P o) Adr kerma product wes significantly higber in the contral
gralp. 142 {(61-34) i arripansd with 82 G1-115) mly in the LUsion group (P = 05) The number of digital subrtras
Sy NS v } npaines 4 up Mo 214 ]k P= 0O
o] LT 5 res L et
=t fusion technology & Radiation dosa may
e ue tion in radiation dose Fhuonosc opy Tima. minuwtes

irmize radiation duction ewen il Contast marterial wolsmea,

capital investrreent ol a hybrid operating roorm is not Teasbe 0 Vase Surg 2008.m:1-8) mL

Procadura timsae, minutes
Keywords EVAR Automated averlay, Advanosd imaging guidance saltwane Radiation &xposune Imaging fTusan

CydarMedicdl



Clinical and health economic impacts

Evidence for strong benefits

w| DUKE UNIV
ez MEDICAL CE

Procedure
Complex

Standard

Strong Data to Support Adoption & Usage

Average Procedure Time? (mins) 3D Overlay Time Saving? * (%) New Procedure Time (mins)

360 17, 297

110 27.8 79

Radiation dose (mGy)
Radiation dose > 2Gy
Fluoro time (min)

Contrast volume (mL)

Procedure time (min)

MNon-Cydar (n = 83)
2894 (2454)
41 (49.4)
35.7(25.6)
E0.4(34.4)

163.0 (94.0)

Cydar (n= 36)
2395 (1924)
17 (47.2)
31.5(204)
73(39.6)

133.4 (57.5)

Complex Case - Without 3D Overlays Complex Case - With 3D Overlays
Potential Potential
Additional Additional
Cases per OR Time Time Owver Charges * Revenue per Cases per OR Time Time Over Charges* Revenue per
Procedure Day {mins) {mins) {usD) Day (USD) Procedure Day (mins) {mins} {uUsD) Day (USD)

Intra-op endoleak 16(19.3) 8(22.2)
LOS {d) 3.7 (8.0 16(1.8)
Complex 1 360 60 Complex 1 30-dm l:ll"talit',’ 3 I: 36 | 0 |: 0.0 :I
Standard Standard 1
— N S TOTAL Post-op endoleak 18 (21.7) 6(16.7)
Postop Cr 1.5(1.3) 1.1(0.4)
Standard Case - Without 2D Overlays standard Case - With 3D Overlays
. . 30-d Cr 1.4(1.3)
Potential Potential
Additional Additional

OR Time Revenue per OR Time Time Over Revenue per

Procedure (mins) i Day (USD) Procedure {mins) {mins) Day (UsD) 5ta t|5t“_a||1!|| 'SiEI'IIIﬁEEI'it reduction in:

Complex 0 0 Complex

—  Procedure time — 23 minutes for standard cases, 51 minutes for complax cases; this
translates into increased OR case volume, and additional revenue

Standard 5 330 Standard
TOTAL : E E TOTAL
— Postoperative Cr

— 30-dcCr

Reduction trends in:

When using Cydar EV:

— Radiation dose, Fluoro time, Contrast volume, Endoleak, L

* Statistically significant 30-60 minute (17.5 to 27.8%) reduction in procedure duration

* Time savings translated into increased OR case volume and a potential increase in
revenue of $100k-200k per operating room per day

* Statistically significant improvement in patients’ renal function

* Lower radiation exposure for staff and patients

Improvement in clinical outcomes:

* Technical success; length of stay (LOS); mortality; long-term renal function
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Case Examples: Standard EVAR

Fake Name

Patient ID 23
Date of Birth  OT/
CT Study Date 04

ideosrc

B
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Case Examples: Deformable anatomy

Rigid overlay of pre-operative anatomy Non-rigid adjusted overlay
www.cydarmedical.com | 20



Case Examples: lliac anatomy
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Case Examples: Dissection
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Thank you

www. cydarmedical.com



