PODIUM: Applications in
Interventional Radiology and
Interventional Cardiology

Una O’Connor, St James’s Hospital, Dublin, Ireland
and PODIUM team
EURADOS Webinar, 20/10/2022
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Motivation in IR/IC PODIUM @=s=,

* Practical Limitations of Personal Dosimetry

* Positioning errors

 Compliance with wearing

* Time to receive dose readings

* Management of large numbers of staff

e (Costs

e Lost dosimeters

* Number of badges +++




Feasibility in a Clinical Setting PODIUM @z,
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1. Experiments in the clinic using phantoms
2. Test the application during clinical interventions

3. Explore hospital usability




Test of motion tracking system
a) The Kinect is appropriate to use in the clinic b) Challenges to track the operator only
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| KlNECT — @ Kimect Data Acquisition V1.0

l Distance upper torso to Kinect | Laser measure (m) | Kinect cal. {m) | Diff (m)

Paosition A 3.026 3.044 0,018
tion B 3.832 3.735 0,037
Position C 4.186 4.084 0.102
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Measurements in the clinic
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Simulation points

Measurement points

Neck (z=162 cm)
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. ShoulderLeft (z =151 cm) |

ShoulderRight (z=148cm) [ _S
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*  Four Mirion DMC 3000 and 35 NaCl pellets
* Renal artery angiography

MCGPU-IR



LUNDS Measurement results Simulation results

Heat map: NaCl pellets

Mirion DMC 3000
Hp(10) = 7 uSv

Mirion DMC 3000 Simulated
Hp(10) = 30 uSv 36.59 uSv
Radiation Protection Dosimetry (2021), pp. 1-8 doi:10.1093/rpd/ncab043

PERSONAL DOSIMETRY USING MONTE-CARLO
SIMULATIONS FOR OCCUPATIONAL DOSE MONITORING
IN INTERVENTIONAL RADIOLOGY: THE RESULTS

OF A PROOF OF CONCEPT IN A CLINICAL SETTING

A. Almén"2* M. Andersson', U. O’Connor’, M. Abdelrahman®*, A. Camp®, V. Garcia®, M.A. Duch’®,
M. Ginjaume® and F. Vanhavere?
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1. Experiments in the clinic using phantoms
2. Test the application during clinical interventions

3. Explore hospital usability




Key Input: RDSR

X-Ray spectrum

e Tube potential (kVp value)

e Dose at the reference point or DAP
e Added filtration

e Field size: collimated area (cm?)

e Source-detector distance (cm)

e Patient’s table position (x,y,z)

e Position of the source (x,y,z)

*
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Uing computatianal Mathods E

Interventional Radiology/Cardiology Parameters

Parameter Range

High Voltage 60-120 kVp
Intensity 5-1000 mA
Inherent filtration 3-6 mm Al
Additional filtration 0.2-0.9 mm Cu
Energy range of scattered spectra 20 keV — 100 keV

Tube Angulation
(

e C-arm projections

Patient’s data:

e Gender
e Height, weight

e Anatomical region



SJH Equipment and camera location

Endovascular Siemens 4yrs OK
Artis Q y @

Installed
Philips during

. Allura PODIUM
Cardiac FD10-10 5yrs @
Bi-plane @
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Example: Cardiac Case 1 ’M =

-

* Measurement of H (10)
Cardiologist during PClI
APD over lead apron

e Dataset prepared including:
* Operator position (per second)
* RDSR from Philips DoseWise™
e Observations and measurements

* Anonymised, validated
* Shared via secure file manager

e Dose Simulation
* -several methods used
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Manual preparation of files
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Problem solved with Python Algorithm

# Esinwla

—Tracking Files

Me. of Teacking Files:  |0.p Ref. X o Red. ¥ -nu

Filter Body 1D | Tikt Angle 0.0 Vaw hngle 00
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Sedect File I
Sebect File I
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Results: Measured vs. Simulated Staff Dose PODIUM
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Patient EPD Simulated
Validation Case DAP Measured H.(10)
(Gy.cm2) H,(10) P
MCNPX PenEasyIR MC-GPU-IR
EndoVasc E2 (Angioplasty) 14.8 55uSv 34.5uSv  (37%) 32.4uSv  (41%) 35.3uSv  (36%)
Cardiac C1 (PCl) 76 31uSv 109uSv  (252%) 95uSv  (206%) 47uSv  (52%)
Cardiac C3 (PCl) 33 16uSv 21uSv (31%) 3.6uSv  (78%) 5uSv.  (69%)




Clinical Feasibility: Challenges

Complex multi-vendor environment

Location for camera, cables, PC,
electrical safety

IT performance
Consent

Observations
— Who is the main operator

KINECT

— Movement of C-arm
— Use of Ceiling screen

Low dose cases
Occlusions
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Clinical Validation: Challenges
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The Interface in the Cl

= PODIUM

Dashboard /

Dashboard

Dashboard

© Quickstart

Radiation Protection Expert [[T3

You have the role Radiation Protection Expert (RP)

A RP can analyse and track monitored worker radiation doses

Copyright © PODIUM 2020

&% My Roles

Radiation Protection Expert m

PODIUM

Doses / Dose SJH Cardiac 1

Doses - SJH Cardiac 1

& Monitored © Procedure information
Worker
Procedure Type
SJH Cardiac 1 PCI
& ‘Q Start Date Room
! 10/1/19, 9:30 AM SJH-Cath Lab 2
O a

W’ End Date Radiation Source
; 10/1/19, 10:50 AM

Philips Allura FD10 Bi-plane
Doses

Method: PYPENEASY 11/25/19, 12:38 PM

Hp(10)

388 +/- 0.36 pSv
Hp(3)

281 +/- 0.17 pSv
Hp(0.07)

2962 +/- 5.88 pSv
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Calculate doses

Using

Calculate doses
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Hospital Usability: Recommendations

Integrated, wireless, safe for the clinical environment 51
Automated and reliable tracking of the operator Q
Automated tracking of ceiling-lead screen and C-arm \
Minimum technical requirements for X-ray system (RDSR) Q
Link with vendors and standards bodies
Minimum technical requirements for IT solution

Detailed user manual, and a training programme

Privacy, ethics and data protection aspects

B R = 0 D =

Fast and user friendly
10. Legal aspects for approval of PODIUM should continue

11. Further validation in clinical setting needed




Conclusion
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Feasible to simulate doses
Live cases in complex clinical setting
PODIUM concept has merit

Welcomed by clinical staff

J. Radial_ Prot. 42 (2022) 041501 https://doi.org/10.1088/1561-6495/ac9394

Journal of Radiological Protection

PAPER

Feasibility study of computational occupational dosimetry:
evaluating a proof-of-concept in an endovascular and

interventional cardiology setting
U O’Conner™** @, C Walsh'@, D Gorman', G O'Reilly’, Z Martin’, P Madhavan’, R T Murphy*, R Szirt’,

A Almén®, M Andersson’, A Camp®, V Garcia®, M A Duch®, M Ginjaume® ), M Abdelrahman’, P Lombardo’
and F Vanhavere’

The computational dosimetry system can
overcome limitations of physical dosimeters

Proof-of-concept over 2 year period
Challenges requiring further stage of development

Potential as ALARA training tool, and approved
dosimetry service in the future

www.podium-concerth2020.eu
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Thank you for your attention

Using computanianal Math
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PODIUM is part of the CONCERT project.
It has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.
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