Accepted Manuscript

RADIOLOGY

Title: Effectiveness of a new radiation protection system in the
interventional radiology setting ' .

Authors: Robin Etzel, Alexander M. Konig, Boris Keil,
Martin Fiebich, Andreas H. Mahnken

PII: S0720-048X(18)30243-2

DOI: https://doi.org/10.1016/j.ejrad.2018.07.006
Reference: EURR 8241

To appear in: European Journal of Radiology

Received date: 20-2-2018

Revised date: 30-5-2018

Accepted date: 7-7-2018

Please cite this article as: Etzel R, Konig AM, Keil B, Fiebich M,
Mahnken AH, Effectiveness of a new radiation protection system in the

interventional radiology setting, European Journal of Radiology (2018),
https://doi.org/10.1016/j.ejrad.2018.07.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.ejrad.2018.07.006
https://doi.org/10.1016/j.ejrad.2018.07.006

Effectiveness of a new radiation protection system in the
interventional radiology setting

Robin Etzel!?, Alexander M Kénigz, Boris Keil!, Martin Fiebich!,
and Andreas H Mahnken?

! Technische Hochschule Mittelhessen (THM) — University of Applied Sciences, Department of Life
Science Engineering, Institute of Medical Physics and Radiation Protection,
Wiesenstrasse 14, 35390 Giessen, Germany

ZPhilipps-University of Marburg, Clinic of Diagnostic and Interventional Radiology,
Baldingerstrasse, 35043 Marburg, Germany

Corresponding author:

Robin Etzel, M.Sc.
Wiesenstr. 14
35390 Giessen
Germany

Mail: robin.etzel@lse.thm.de
Phone: +49 641 309 2646
Fax: +49 641 309 2977

Mail Ko6nig: akoenig@med.uni-marburg.de

Mail Keil: boris.keil@lse.thm.de

Mail Fiebich: martin.fiebich@lse.thm.de

Mail Mahnken: andreas.mahnken(@staff.uni-marburg.de

Abstract

Objectives: The goal of this study was to examine a new weightless-like radiation protection
garment regarding its radiation protection efficacy and to compare it to a conventional two-
piece apron suit plus thyroid collar and standard ancillary shields.

Material and Methods: All measurements were carried out using a clinical angiography
system with a standardized fluoroscopy protocol for different C-arm angulations. An
anthropomorphic torso phantom served as a scattering body. In addition, an ionization chamber
was used to measure the radiation exposure on five different representative heights and at two
different positions of an examiner during a typical fluoroscopic-guided intervention.

Results: The new weightless-like radiation protection garment and the conventional protection
concept showed a mean dose reduction of 98.1% (p<0.01) and 90.1% (p<0.01) when compared

to no shielding, respectively. By adding ancillary shields to both systems, an average reduction
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