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The use of VR for training in
interventional radiology
BfS project 3621542350
Dr. H. de las Heras Gala (a), Dr. K. S. Winter (a), F. Hofer (b), J. Barenthien (b), S. Fuchs (b)

(a) Federal Office for Radiation Protection; (b) Northdocks GmbH

EUTERP ,Train the trainer” event, 25th June 2025, Milano
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Conflict of interest:

The software was funded by the German Ministry of Environment under supervision of
the BfS and programmed by the company Northdocks GmbH

total amount: 201.879,22 €

Technical supervision: Dr. Hugo de las Heras Gala
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What is the effect of protective shielding in interventional rooms? - How can we train workers?
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Practical exercise is the most efficient method to learn

“I hear and | forget, Learning Pyramid
| see and | remember,
| do and | understand.”

| average R Lecture
- “Confucius”, ca. 500 b.c. - student
retention A\ Reading

,You cannot teach anything; you rates

can only help to find things within

A\ Audiovisual
oneself.” :

\ Demonstration

- Galileo Galilei, 17. Jahrhundert - , .
Discussion

C \ Practice doiné )

\ Teach others

Learning by Doing or Doing Without Learning?
The Potentials and Challenges of Activity-Based Learning

- A. Skulmowski (Karlsruhe Univ. of Education), 2024 -  source:

National Training Laboratories, Bethel, Maine
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Percentage of workers with measurable exposure in Germany (2021)

Out of 102.000 measurable readings:
Medicine: 54 %
Flying staff: 31 %
General industry: 10 %
Nuclear industry: 3 %

Research and training: 2 %

Old materials: 0,5 %

Source: BfS (2021) Radon: 0,2 %
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The BfS opened a tender in 2021 — The result is a free VR-environment for download

Lebkuchenkongress
/ Certificate of Merit Nirnberg
Tender Beta Version ECMP Ezl:nvz
for test Software Miinchen
. ; ; (DE und EN) R6ko EUTERP
Start of project Fllst ar\ s.econ Wiesbaden Milano
Validation

ECR
Wien

\_ /

April 2021 1.6.21 2022 2023 1.3.2024 3.24 5.24 9.24  11.24 June 2025
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This project is in line with the UN sustainable development goals (Target 3.c)

GOOD HEALTH
AND WELL-BEING

\ 4

UN sustainable development goals, target 3.c:

,Substantially increase health financing and the recruitment,
development, training and retention of the health workforce
in developing countries, especially in least developed
countries and small island developing States“
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The validation consisted in a questionnaire before and after a training of 20 minutes by
32 participants (radiographers, radiologists and physicists; Uni-clinics Cologne and Munich)

Before the training

After the training

Reduction-factor in the effective dose when all protection
measures are used (under couch, apron and thyroid shield)

ca.2

ca.5

1(3,3 %)

3 (10 %)

ca.50

ca. 100

ca. 500

0,0

5 (16,7 %)

6 (20 %)

4 (13,3 %)

2,5 5,0 7,5 10,0 12,5

Reduction-factor in the effective dose when all protection
measures are used (under couch, apron and thyroid shield)

ca.2

ca.5

v ca. 10

ca. 50

ca. 100

ca. 500

0 (0 %)

3(9,4 %)

3(9,4 %)
4 (12,5 %)
2 (6,3 %)
0 5 10 15 20
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In the virtual room (cathlab), you can interact with the C-arm and all protection measures

Ausrilstung

Hawbe — feBlock (X)
Handschuhe fortBiosk (%)
Brile faxt sk (%)
Weste  dextdo (3)
O Schirze @ity ()
O Keid LRGN |
Hals feitbiey (3 N8
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In the virtual room (cathlab), you can interact with the C-arm and all protection measures

Ray Control

Collimation Level @00

Collimation Level (semi) ONNO)

Pulse Mode Cine
Display Mode All Rays
Color
Ray Length

Film

ON/OFF

©
©

Effective Dose @

Medic < 0,01 pSv
Patient < 0,01 uSv

Dose Rate

Eff. Dose Rate Medic <0.01 uSv/h
DR Head < 0.01 pSv/h
DR Eye Lense < 0.01uSv/h
DR Thyroid < 0.01 pSv/h
DR Torso < 0.01 uSv/h
DR Pelvis < 0.01 uSv/h
DR Extremities < 0.01 pSv/h
DR Hands < 0.01 uSv/h

Eff. DR Patient < 0.01 pSv/h

Device [DAP/s] 851,14 uGy cm*2/s

Radiation protection VR

Seite 10
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Scattered radiation, as well as organ and effective dose values of the staff become visible
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Scattered radiation, as well as organ and effective dose values of the staff become visible

Dverview

-> Test the efficiency of all protective measures!

The software is available in ,,Hands-on training

lll

\_

(Infos and download)

s
15 g( ha
LA CR

1\ AN
v

Done!

Total effective dose: 0.19 pSv

Eye lense dose:

Finished

<001 pSv

Distance
Thyroid-shield
Aprons
Goggles
Under-couch shield
Lead screens
X-ray source:
- Position, orientation
- Pulse frequency

- Collimation
- Detector-to-patient
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Bundesamt fiir Strahlenschutz
Postfach 10 01 49
38201 Salzgitter

Tel.:  +493018333-0
Fax: +493018333-1885
E-Mail: ePost@bfs.de

www.bfs.de

Socialmedia

X

Kontakt furr Riickfragen
Dr: Hugo de las Heras Gala
hheras@bfs.de
+49 30 18333-2315



https://twitter.com/strahlenschutz
https://twitter.com/strahlenschutz
https://social.bund.de/@strahlenschutz
https://www.instagram.com/strahlenschutz_bfs/
https://www.instagram.com/strahlenschutz_bfs/
https://www.youtube.com/@bfsbund
https://www.youtube.com/@bfsbund
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VR-App zum Strahlenschutz im Interventionsraum

The validation consisted in a questionnaire before and after a training of 20 minutes by
32 participants (radiographers, radiologists and physicists; Uni-clinic Cologne and Munich)

Seite 14

The display of information was useful for my understanding

(32 answers)

@ Absolutely yes
® Agree

= Neutral

@ Disagree

@® Strongly disagree
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In a realistic
environment...
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...and observe their
influence on effective
dose and organ doses

Done!

Total effective dose: 0.19 pSv
Eye lense dose: < 0,01 uSv

Finished

film

Vortragstitel oder Veranstaltungshinweise
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