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De plus en plus de procéedures..
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De plus en plus complexes
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Associées a un risque biologique
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Effets Stochastiques

Brain and Neck Tumors Among Physicians Performing Interventional 2
Procedures
Ariel Roguin, MD, PhD**, Jacob Goldstein, MD", Olivier Bar, MD®, and James A. Goldstein, MD4 2
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Somatic DNA damage in interventional cardiologists: a case-
control study

Maria Grazia Andreassi,™ Angelo Ci@ppa;r Nicoletta Botto,* Gordana Joksic.}
Samantha Manfredi,* Chiara Federici,* Miodrag Ostojic,1 Paolo Rubino_,T and Eugenio Picano* '
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Effets Stochastiques

Radiation-Induced DNA Damage in = Open AAA Repait
Operators Performing Endovascular = "% ____ . :

Aortic Repair - . -

Editorial, see p 2417

% pATM

BACKGROUND: Radiation exposure during fluoroscopically guided
interventions such as endovascular aortic repair (EVAR) is a growing
concern for operators. This study aimed to measure DNA damage/repair
markers in operators perfoming EVAR.

METHODS: Expression of the DNA damage/repair marker, y-H2AX and

DNA damage response marker, phosphorylated ataxia telangiectasia

mutated (pATM), were quantified in circulating lymphocytes in

operators during the peri-operative period of endovascular (infrarenal,

branched, and fenestrated) and open aortic repair using flow

cytometry. These markers were separately measured in the same

operators but this time wearing leg lead shielding in addition to upper

body protection and compared with those operating with unprotected

legs. Susceptibility to radiation damage was determined by irradiating

operators' blood in vitro. C
B without leg pads

B Withleg pads

Pre Post 24hrs  Pre Post 24hrs Pre Post 24hrs Pre Post 24hrs

RESULTS: y-H2AX and pATM levels increased significantly in operators
immediately after branched endovascular aortic repair/fenestrated
endovascular aortic repair (P<0.0003 for both). Only pATM levels g =
increased after infrarenal endovascular aortic repair (P<0.04). _—

Expression of both markers fell to baseline in operators after 24

hours (P<0.003 for both). There was no change in y-H2AX or pATM s A 4

expression after open repair. Leg protection abrogated y-H2AX and % 2 E s

pATM response after branched endovascular aortic repair/fenestrated h’.i -

endovascular aortic repair. The expression of y-H2AX varied significantly 2 2 £ 2

when operators’ blood was exposed to the same radiation dose in vitro 4 1

(P<0.0001). g

o
CONCLUSIONS: This is the first study to detect an acute DNA damage Pre  Post Pre  Post Pre  Post Prec  Post

response in operators performing fluoroscopically guided aortic
procedures and highlights the protective effect of leg shielding. Defining
the relationship between this response and cancer risk may better inform

safe levels of chronic low-dose radiation exposure. E Z-Sayed, C irc,, 2017



Quelles justifications aux risques?

Balance Bénéfices/Risques
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Quelles justifications aux risques?
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Open Access

CLINICAL PRACTICE GUIDELINE DOCUMENT

European Society for Vascular Surgery (ESVS) 2023 Clinical Practice
Guidelines on Radiation Safety™
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Comment je gere au quotidien?
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Avant la procedure
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Reduire la dose emise

Temps de scopie

Enlever son pied de la pédale

Ne prendre que les images utiles




Reduire la dose emise

Réglages “usine”
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Reduire la dose emise

Modes de scopie

1 DSA image ~ 500
fluoro images










Reduire la dose emise

Collimation Diminue

le scatter

Divisée
par 3

DAP 42mGycm?

Utiliser la collimation
virtuelle

Reduction proportionnelle a la surface Utiliser la fusion

DAP 14mGycm?









Reduire la dose emise

Gestion de |la geéométrie de |la chaine image

High Detector / Low Table Low Detector / High Table

Air Kerma at ient skin Air Kerma at patient skin
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Gestion des angulations
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Technologies de reduction de la dose

Magnification & Zoom Virtuel

Utilisation de dalle







Technologies de reduction de la dose
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es résultats - Etude #1

UseFluoro/DSA

Limit time on pedal

Use Collimation

Avoid Magnification

Avoid Angulations

Control your system

geometry

Evaluation of Radiation during EVAR Performed on a Mobile C-arm [E¥
B. Maurel, J. Sobocinski, P. Perini, M. Guillou, M. Midulla, R. Azzaoui, S. Haulon*

Deparmment of Vasaular Surgery and Rodiology, Hipital Cardiologigue, CHRU de Lille, France

WHAT THIS PAPER ADDS

s Attempts at reducing radiation exposure using collimators, pulsed fluoroscopy and short fluoroscopy times are mandatory during
EVAR. Our study provides useful information regarding patient radiation exposure for simple and complex aortic EVAR.

ARTICLE INFO

ABSTRACT
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Background: The aim of this study was to evaluate radiation exposure during aortic endovascular
aneurysm repair (EVAR) on a mobile C-arm using a low dose and pulse mode.
Methods: We performed a retrospective analysis of a prospectively maintained database on patients
undergoing EVAR. Indirect dose measurements of dose area product (DAP, mGy m?) calculated by the
C-arm {OEC 9900MD), fluoroscopic time (FT), type of procedure, contrast media volume and body mass
index were analysed.
To confirm the correlation between direct and indirect DAP measurements, direct dose was measured
with radiochromic films on a sample of 15 patients. Film grey level response was calibrated according to
areference dose measurement performed with a calibrated dosimeter. DAP and peak skin dose (PSD, Gy)
were measured on each film. Correlation between DAP from direct and indirect measures, and between
DAP and PSD, were analysed.
Resulis: From January 2009 to April 2011, 335 patients underwent EVAR. Complete data were available on
301 procedures including 188 bifurcated, 54 fenestrated, 28 thoracic, 20 branched and 11 aorto-uni-iliac
endografts implantation. The respective median FT and DAP was 9.36 min (1.8—67) and 3 mGy m” (0.4
—28): 27.2 min (2—69) and 7.3 mGy m* (1.2—29); 7.75 min (1.2—19.1) and 2 mGy m* (0.3—11); 42.98 min
(2.4-95.4) and 1595 mGy m” (2.98—777); 6.2 min (0.5-36.3) and 2 mGy m? {0.3—11). Direct DAP
measurement on radiochromic films was strongly correlated with DAP values provided by the C-arm
(r = 0.98). PSD correlated weakly with DAP.
DAP was significantly increased (p < 0.001) in patients with a body mass index =30. Contrast media
volume was significantly increased in the branched endograft group.
Conclusion: Indirect DAP values measured by the C-arm are accurate to evaluate radiation exposure.
Compared to the literature, our values for standard procedures are significantly decreased by the usage of
low dose and pulse mode. DAP for fenestrated and branched procedures was comparable to published
DAP values with standard procedures using a regular fluoroscopic mode.

@ 2011 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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Les resultats - Etude #2
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Les resultats - Etude #2

Median DAP (Gy.cm?) values reported

in the Literature for Bifurcated EVAR Operator exposure over the lead

apron per procedure type

procedures

Procedure type Median operator exposure (JSv)
Branched + four-fenestrated endografts 23.1 (6.3—248.0)

Peach, 2012

Kalef-Erza, 2009

Weerakkody, 2008 [ 150 150
Weiss, 2008 [ 151 100
Geijer, 2005 [ 60 s
Maurel, 2012 77 30 Hertault Patel Panuccio

BTEVAR

Hertault, 2014 W12

Patel Eur J Vasc Endovasc Surg. 2013
Panuccio J Vasc Surg 2011
Hertault, Eur J Vasc Endovasc Surg. 2014




Les resultats - Etude #3
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Les resultats - Etude #3

to0%
Additional Procedures 11 patients

85 patients Median DAP 14.7 Gy.cm?
30
49 |
90.4% male -
75 yo 20
15
BMI 27.4
10
Time on WS 5 min > I
0
Registration 4 min Center 1 Center 2 Center 3 Center 4 Center 5 Center 6

(n=16) (n=11) (n=12) (n=18) (n=27) (n=1)



Les resultats - Etude #4
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Les resultats - Etude #5

1200
1000
~ o
€ 800
g
5 600 °
g ° ° 450
o .
§ 400 @ °Q 400
' ....... o.....
200 o "tteee.. 250
0 L L & 300
December-14 March-17 May-19 July-21 g 250
>
)
Fenestrated/branched aortic repair 3 200 ~
150
100 250 ‘
? 200
0

December-14 May-16 September-17 February-19  June-20  October-21

Infra-renal EVAR

KAP (Gy.cm?)
S

[y
o
o

0 . ‘. 0_3

December-14 May-16 September-17February-19 June-20  October-21

u
=)
@® o0
<

Lower limb intervention



L'exposition des soignants est un probleme réel

Aucune concession n’est possible

Les regles de bonne pratique doivent étre appliquées

Les équipements de protection individuelle sont indispensables

A la mémoire de Lucie
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