Cydar Fusion adaptable to any
operating theatre
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CT- Fusion

 Harness 3-dimensional
information from pre-
op CT
 Pan/zoom/rotate
— Reduce radiation dose
— Reduce contrast load

— Reduce length of
procedure
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Fusion imaging in Liverpool

UNIVERSITY OF

LIVERPOOL

The Royal Liverpool and INHS |

Broadgreen University Hospitals
NHS Trust

:
<
m
(7))



Spot Quiz? Who is the operator
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CT Fusion in EVAR

* reduction in radiation and use of iodinated contrast
* May improve speed of procedure.

J Vasc Surg. 2018 May,83(5).1147-55. doi: 10.1016/jvs.2015.11.033. Epub 2016 Jan 6.

The effects of combining fusion imaging, low-frequency pulsed fluoroscopy, and low-
concentration contrast agent during endovascular aneurysm repair.

Dias NV, Billberg H?, Sonesson B?, Témavist P?, Resch T2, Kristmundsson T2,

JVasc Surg. 2018 Dec;G8(6):1708-1713.e1. doi: 10,1016/ jvs.2018.04.015. Epub 2018 May 24.

A prospective observational trial of fusion imaging in infrarenal aneurysms.

Maurel B', Martin-Gonzalez T2, Chong D?, Irwin AZ, Guimbretiére G7, Davis MZ, Mastracci TM*.

Ann Wasc Surg. 2018 Oct;52:302-311. doi; 10.1016/.avsg.2018.03.032. Epub 2018 May 22

Image Fusion and 3-Dimensional Roadmapping in Endovascular Surgery.
Jones DW', Stangenberg L?, Swerdiow NJ3, Alef M*, Lo R*, Shuja F®, Schermerhorn MLS.
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CT-Fusion

 Mechanical Fusion e Computer Image based
systems Fusion
— Manual image — Artificial intelligence
registration in AP and registration (CYDAR)

Lateral +/- cbCT

Diagnostic CTA Intra-operative 2D Fluoroscopy 3D overlay
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Cydar, Cloud based Fusion system
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Working Range Cydar

cl‘i'l. —H

60° LAO — 60° RAO 30° cranial — 30° caudal

¢ Body region working range: T10 - L5
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Mechanical v Cydar

Complex EVAR procedure performed with Discovery 1GS 730

>

3D CT images preporotion
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Complex EVAR procedure performed with Discovery IGS 730
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Complex EVAR procedure performed with Discoyvery IGS 730
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Correction of Mask, Mechanical

Complex EVAR procedure performed with Discovery IGS 730
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Correction of Mask, Cydar
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Correction of Deformation, Cydar
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Deformable Anatomy Tool (Cydar)
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Deformable Anatomy Tool (Cydar)
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Posture change: Intervertebral movement cydar

Intelligent Image Guidance www.cydarmedical.com | 19
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Mechanical v Cydar

Complex EVAR procedure performed with Discovery I1GS 730

Cannulation of the SMA and celiac trunk

| 3 »l ‘D 4:47 1 7:01 Scroll for details
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Eur J Vasc Endovasc Surg (2016) m, 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 , T.M. Mastracci "

®Aortic Team, Department of Vascular Surgery, Royal Free London Foundation Trust, Pond Street, London, UK
® University College London, London, UK
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Mechanical Fusion

* AP + Lateral registration
* Manual correction for position

Standard Package (Free) Registration errors
Manual Re-registration
Technician training
No correction for Deformation

Artificial Intelligence Automatic image registration Cost

(Cydar) Ease of use Lateral imaging not possible

* No Registration step Machine Learning Delay for registration

Lo BT (=i )y ER o[ s o il (=8 Developed for EVAR Additional equipment installation
* Manual correction for position Vessel Deformation function

* Correction for Deformation
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NARRATIVE REVIEW Open Access

Artificial intelligence in medical imaging: L
threat or opportunity? Radiologists again at
the forefront of innovation in medicine

* Device mimics cognitive
A I functicrs

e Since 19505

- o Algonthms that mprave as
M8Chlne they sre esposed 10 mare
dats
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o Artificiad neweal networks

Deep structured in mudtiple

layers to decode imaging

Learning raw data

* Since 20108

Fig. 1 Deep eaming 22 2 sutet of machine leaming methods, which represerntt abanch of the exang anfics imsdigence echngues Machine
eaming exhniques have been extersvely appied snoe fie 1980k Deep lexning has been appled snce the 2030 due © $e advanasment of
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Artificial intelligence in medical imaging:
threat or opportunity? Radiologists again at
the forefront of innovation in medicine

Filippo Pesapane' T, Marina Codari®"'( and Francesco Sardanelli®?

Eur Radiol Exp. 2018 Dec; 2: 35
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EMBASE publications using the search query (‘artificial intelligence’/exp. OR ‘artificial intelligence’ OR
‘machine learning’/exp. OR ‘machine learning’ OR ‘deep learning’/exp. OR ‘deep learning’)
AND (‘radiology’/exp. OR ‘radiology’

'&’d UNIVERSITY OF

¢J LIVERPOOL

The Royal Liverpool and INHS'|

Broadgreen University Hospitals
NHS Trust

SaAN


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6199205/

J ENDOVASC THER
2010;17:527-533 527

¢ CLINICAL INVESTIGATION *

Feasibility and Limitations of an Automated 2D-3D Rigid
Image Registration System for Complex Endovascular
Aortic Procedures

Tom W. G. Carrell, MA, MChir, FRCS'-3; Bijan Modarai, PhD, FRCS'-3;
James R. |. Brown, MSc, FRCS14; and Graeme P. Penney, PhD13

e Retrospective application of
image based Fusion.

100 % accurate in AP following
image registration

e Accuracy diminished

— Lateral imaging
— aortic angulation

— Deformation by stiff
endovascular tools
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J ENDOVASC THER
2010;17:527-533 527

¢ CLINICAL INVESTIGATION *

Feasibility and Limitations of an Automated 2D-3D Rigid
Image Registration System for Complex Endovascular
Aortic Procedures

Tom W. G. Carrell, MA, MChir, FRCS'-3; Bijan Modarai, PhD, FRCS'-3;
James R. |. Brown, MSc, FRCS14; and Graeme P. Penney, PhD13

e Lateral imaging

— 60 degree oblique
— 30 degree CC ilt

e Aortic angulation

* Deformation by stiff endovascular
Instruments

— Vessel deformation tool
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Conclusion

* Artificial intelligence is here to stay.
* We are still learning how this tool will help us in Endovascular Surgery
e Cydaris a promising new Tool.
e Lateral Imaging ?
* Thoracic applications??
* Increased automation??
e Costis a majorissue in the short term
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