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Why is it a question?
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Figure 2 Summary of the evaluation process 
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Why do we need a trial?

Impact of Hybrid Rooms with Image Fusion on Radiation Exposure during
Endovascular Aortic Repair

A. Hertault a, B. Maurel a, J. Sobocinski a, T. Martin Gonzalez a, M. Le Roux a, R. Azzaoui a, M. Midulla b, S. Haulon a,*

a Vascular Surgery, Hôpital Cardiologique, CHRU de Lille, INSERM U1008, Université Lille Nord de France, 59037 Lille Cedex, France
b Radiology, Hôpital Cardiologique, CHRU Lille, INSERM U1008, Université Lille Nord de France, 59037 Lille Cedex, France

WHAT THIS PAPER ADDS
Experience has shown that the routine use of fusion during endovascular aneurysm repair has significantly
reduced the exposure of patients and operators to X-rays and contrast volume injection during complex repairs,
without jeopardising the overall procedure workflow.

Objective: To evaluate exposure to radiation during endovascular aneurysm repair (EVAR) performed with
intraoperative guidance by preoperative computed tomographic angiogram fusion.
Methods: All consecutive patients who underwent standard bifurcated (BIF) or thoracic (THO), and complex
fenestrated (FEN) or branched (BR) EVAR were prospectively enrolled. Indirect doseearea product (DAP),
fluoroscopy time (FT), and contrast medium volume were recorded. These data were compared with a previously
published prospective EVAR cohort of 301 patients and to other literature. Direct DAP and peak skin dose were
measured with radiochromic films. Results are expressed as median (interquartile range).
Results: From December 2012 to July 2013, 102 patients underwent standard (56.8%) or complex (43.2%) EVAR.
The indirect DAP (Gy.cm2) was as follows: BIF 12.2 (8.7e19.9); THO 26.0 (11.9e34.9); FEN 43.7 (24.7e57.5);
and BR 47.4 (37.2e108.2). The FT (min) was as follows: BIF 10.6 (9.1e14.7); THO 8.9 (6.0e10.5); FEN 30.7
(20.2e40.5); and BR 39.5 (34.8e51.6). The contrast medium volume (mL) was as follows: BIF 59.0 (50.0e75.0);
THO 80.0 (50.0e100.0); FEN 105.0 (70.0e136.0); and BR 120.0 (100.0e170.0). When compared with a previous
cohort, there was a significant reduction in DAP during BIF, FEN, and BR procedures, and a significant reduction
of iodinated contrast volume during FEN and BR procedures. There was also a significant reduction in DAP during
BIF procedures when compared with the literature (p < .01). DAP measurement on radiochromic films was
strongly correlated with indirect DAP values (r2 ¼ .93).
Conclusion: The exposure of patients and operators to radiation is significantly reduced by routine use of image
fusion during standard and complex EVAR.
! 2014 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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INTRODUCTION

The evolution of device technology has allowed physicians
to perform more and more complex minimally invasive
aortic endovascular repairs. Imaging systems have also
evolved to facilitate these challenging procedures. For
example, fixed-room flat panel detectors have demon-
strated strong imaging superiority over standard fluoro-
scopic two-dimensional (2D) fluoroscopy imaging systems
(mobile C-arms), which are limited by overheating and im-
age degradation, particularly when performing complex
endovascular aneurysm repair (EVAR).1 Hybrid rooms,
combining an optimal open surgical environment and

advanced imaging capabilities are currently replacing mo-
bile C-arms in the operating room.

The latest hybrid rooms have advanced imaging applica-
tions, such as contrast-enhanced cone beam computed to-
mography (CBCT; three-dimensional [3D] images acquired
through a C-arm rotation around the patient), and preoper-
ative computed tomography angiography (CTA) image fusion
with live fluoroscopy to provide a “3D roadmap”. The latter
facilitates endovascular navigation and increases the accuracy
of endograft implantation.2,3 Despite the current widespread
use of these new imaging applications, little has been pub-
lished on their impact on exposure to ionising radiation.4e6

Published evidence suggests that repeated injections of
contrast medium contribute to the development of lifelong
nephropathy.7 The effects of radiation are cumulative and put
patients at deterministic risk of radiation injuries after
exposure.8 Also, clinical staff regularly exposed to radiation
during everyday fluoroscopy-directed procedures are
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Study design
Prospective, multi-centre, two-armed, randomised controlled trial

Power calculation, 90% power, 2-sided 5% difference

Procedure duration (min(SD)):
• 2D fluoroscopy 132.1(69.2)
• Cydar 109.6 (34.2)
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ARIA Trial progress
10 sites across England
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• Image fusion advanced guidance has widespread uptake but it is 
expensive and further data is needed to inform purchasing decisions

• In the UK, to support adoption of this technology a RCT is required
• The ARIA trial has completed recruitment and will be reporting early 

clinical and technical outcomes shortly

Conclusion


