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

Literature overview
Where do we stand?
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Literature overview
Where do we stand?

Median DAP (Gy.cm?2) values reported in the Literature for

Bifurcated EVAR procedures

Howells, 2012
Walsh, 2012
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Literature overview
Where do we stand?

Median DAP (Gy.cm?) values reported in the Literature for

complex EVAR procedures

Tacher, 2013

Howells, 2012

Panuccio, 2012

Maurel, 2012

Hertault, 2014 ] 44 <€

x3 to 15 times higher than in Lille Aortic Center




Dose Reduction in the Hybrid Room

Literature overview
Where do we stand?

Operator exposure over the lead apron per procedure type¢

Procedure type Median operator exposure (JSv)
Branched + four-fenestrated endografts 23.1 (6.3—248.0)
Two- or three-fenestrated endografts 9.1 (1.8-67.7)
Bifurcated + iliac branch endografts 11.6 (3.6—94.4)
Bifurcated endografts 3.7 (0.2—-215.7)
Thoracic endografts 1.9 (0.0-15.7)
Operator Dose over the apron (uSv)
The limit for occupational exposure suggested by
aso 21 the ICRP is maximal 50 mSv/yearq.
400
a. Patel A.P. et al, Occupational Radiation Exposure During Aortic
350 Procedures, Eur J Vasc Endovasc Surg. 2013 Oct;46(4):424-30
200 b. G. Panuccio at al. Comparison of indirect radiation dose estimates with
directly measured radiation dose for patients and operators during
250 complex endovascular procedures. J Vasc Surg 2011;53:885-94.
200 c. Hertault A et al. Impact of Hybrid Rooms with Image Fusion on Radiation
Exposure during
10 Endovascular Aortic Repair, Eur J Vasc Endovasc Surg. 2014 Oct;48(4):382-
100 90.
d. International Commission on Radiological Protection, 1990.
50 Recommendations
o 1.8 of the International Commission on Radiological Protection. ICRP
Hertault Patel Panuccio Publication 60. Ann ICRP 1991.
B TEVAR 7




Dose saving

Imaging parameters

Auto kV, mA settings (Acqg. protocol)
& Normal/Low dose setting (table side control)

IQ Standard P 100% dose

Normal
Fluoro
Receptor Dose Limited + 34 % Frame rate
Low > _________________ 1 5 fps b
FOV &
Collimation

30cm

Collimation to 16 cm to limit > 11 % dose
exposure to the area of interest

Imaging modes

» Use of CTA Fusion
* No need of intra-op. 3D
+ Center anatomy and optimize C-arm angulation without x-ray as 3D
fusion mask follows the table and gantry movements
* Minimization of DSA runs in favor of subtracted fluoroscopy runs
specifically for iliac arteries imaging




Could these results be achievable elsewhere?

Maimonides
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Could these results be achievable elsewhere?

Methods
\%\k\%ﬁ";/,//////,,—
§ i %/’;:: « Bifurcated EVAR
— §— * All centers using same Hybrid Room
' Ii \\\\\\ (Discovery IGS 7 serie from GE Healthcare )

* Each center has received a dose and fusion

MULTICENTRIC imaging training before enrolling patients
R EVA R StU dy * Monitoring dose and practice via

Dosewatch, cloud-based tracking system



Dose Reduction in the Hybrid Room

Methods: EVAR

MULTICENTRIC

REVAR Study

Radiation Evaluation du




Dose Reduction in the Hybrid Room

Methods: Same Hybrid Room

MULTICENTRIC

REVAR Study &

Radiation Evaluation




Dose Reduction in the Hybrid Room

* Dose and fusion imaging training before

:‘%\; {%:_é._ enrolling patients
= i \\\\§ * Monitoring dose and practice via
Dosewatch, cloud-based tracking
MULTICENTRIC

system

REVAR Studyﬂ |



Dose Reduction in the Hybrid Room

Routinely use Image Fusion

and get the best of your pre-operative dataset

Register with Biview (2D/3D regsitration)

o




Dose Reduction in the Hybrid Room

Limit DSA runs

In term of dose,
1 DSAimage ~ 500 fluoro images

Prefer fluoroloop instead of DSA, except for completion angio or difficult situations

15



Dose Reduction in the Hybrid Room

Limit C-arm angulation
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When LAO/RAO angle are >30°,
patient & operator dose rate increases
exponentially.

Same with CRA/CAU >15°



Dose Reduction in the Hybrid Room

Dosewatch - Analyze, Understand, Optimize

* Risk Management

€ posewatch 2 Review the alert reasons in Study Overview
Tracking once you have selected the exam (1 click on the row)

CV/IR Worklist

Parformed Studies Study Overview

Study Review by DAP

[ owesTme 3 Review the exams
20154020 1219 1ooa: parameters in Study Details
20151020 0820 |8 E Ts0h and Incidence Map

......

1 Detect the alert sign
in the Study dose
column of the CV/IR
Worklist

* Performance Management == 5

with Practice tracking ) O \) .

G E D osewatc h @B = Dosewatch, Coud-bosed dose practice tagking




Dose Reduction in the Hybrid Room

TRAINING

Site X prior the study
Mean AK (Gy] 0.23 . .
Mean DAP (Gy.cm?) 3737 «<——— % ofest C':L”'Tuugn cou
Mean Fluorotime [min) 1493 otestimated collimated area per
MNurmber of DSA Frames per Exam 142,90 20 | | | |
Mean EPT {cm) 22.08 2o | | | |
Mean SID {m} 1.17 | | | | m Collimated Surface | €——m—
16 | | | | Irradiated Surface
Number of Exams 10 12 ! ! ! ! .
20%  40%  60%  BO%  100%
Acquisition Type Fluoro Frame Rate FOV Angulations
(% of Total DAP) (% of Total DAP) (% of Total DAP) (% of Fluoro Time & DAP)
m Other
7,5fps Dt%, Angulations
mFlucro mlz
m Flucro with
mDSA ml6 LAC/RAO > 30°
m CECT 20 Or CRA/CAU =
m Cther ’ .30 15
B DSA with
LAC/RAO > 30°
Or CRA/CAU =

™~

15°




Dose Reduction in the Hybrid Room

After Practise analysing and dedicated training...

Number Of

Cases 8

MeanDAP 16.5Gy.cm?
0.10

MeanAK 5Gy s

MeanSID 145m

Acquisition Type Frame
(% of Total DAP) Rate

M Fluoro DSA 7,5

(% of TotahPAP)

Collimation

(% of estimated collimated area per FOV)

M Collimated

0% 20% 40% 60% 80% 100%

v

FOV Angulation

(% of Total DAP) (% of Fluoro Time & DAP)

v

... DAP divided by 2 thanks to FOV & Collimation better management



Preliminary Results with Dosewatch

Number Of
Cases 37
17.2
-~ MeanDAP——  9Gyem?—
0.15
MeanAK 6 Gy
Mean Fluoro Time 13.02min

A‘Mﬂamsﬂinn Tuna 1.13mMm Crama
WanTableHeight ¥~  1.49m " 17T

\/0 U1 1Uwal wAr ) Kate

m (70 of Totai DAF)

m 3D ®Fluoro = DSA 3,75 W75

GE DosewatclCloud-based dose practice tracking

Collimation

(% of estimated collimated area per FOV)

0 [

J

Irradiated

30 B Collimated

0% 20% 40% 60% 80% 100%

FOV Angulation

(% of Total DAP) (% of Fluoro Time & DAP)

m30 40 Fluoro LAO/RAO>30° or CRA/CAU>15°

® DSA LAO/RAO>30° or CRA/CAU>15°

B Other angulations



Conclusion

* Low dose technology design must be associated with
good practices

* Each step has a huge impact on dose results

* Routine use of fusion imaging with full control at table
side enables to achieve low dose results in every center



