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Radiation doses from Imaging procedures



Hertault A, et al., Minimizing Radiation Exposure During Endovascular Procedures: Basic Knowledge, Literature Review,

and Reporting Standards, European Journal of Vascular and Endovascular Surgery (2015), http://dx.doi.org/10.1016/j.ejvs.2015.01.014

Dose reported for IR EVAR

DAP range

12-276 Gy.cm²

Mean DAP

105Gy.cm²



Hertault A, et al., Minimizing Radiation Exposure During Endovascular Procedures: Basic Knowledge, Literature Review,

and Reporting Standards, European Journal of Vascular and Endovascular Surgery (2015), http://dx.doi.org/10.1016/j.ejvs.2015.01.014

Dose reported for FEVAR/BEVAR

DAP range 44-1188Gy.cm²

Mean DAP 511Gy.cm²



Minimizing radiation Exposure

• ALARA Principles

– Dedicated Radiation education

– Low frame rate 

– Reduce time on Pedal

– Low dose setting

– Minimise DSA, store fluoroscopy loops



Minimizing radiation Exposure

– Collimation – reduce the field of view

– Minimise magnification – use large monitors

– Reduce Angulation – LAO/RAO

– Operator controlled imaging….30% Reduction

– Shields, Lead Garments and stand back!

– Advanced imaging - FUSION



The Steps of Fusion

1. Vessel marking on pre op 

CT Angio

2. Cone Beam CT

3. Registration of bone 

landmarks with CTA

Image from Carrell et al, JEVT 2010













Inaccuracies of fusion

• Time lapse – pre op CT and procedure

• Pt was positioned differently for pre op CT 

angio

• Stiff wires and endograft delivery device



Deformation

• Severe angulation leads to errors of registration due to 

deformation as the SG is placed

Carrell et al, JEVT 2010



Reported Experience with Fusion

Dijkstra et al, JVS, 2011

• N=40 patients
– CBCT (Fusion) compared with No fusion

– Average dose for fusion 0.18 to 0.29 Gy
depending on the protocol used

No 

Fusion

With 3D-3D 

fusion

P

N 49 40

Radiation

exposure

(Gy)

7 (5-10) 7 (4-12) 0.782

Contrast 

(mL)

136 (96-

199)

94 (72-131) 0.001



Reported Experience with Fusion

• N=72
– 41 no fusion (fixed hybrid room)

– 31 with fusion
• Siemens, 3d-3d; noncontrast, 5s spin

McNally et al, JVS 2014

No 

Fusion

With 3D-3D 

fusion

P

N 41 31

Radiation

Exposure

(Gy)

5 +/-0.28 2.2 +/- 1.3 0.0001

Contrast 

(mL)

86 +/- 25 34 +/- 15 0.0001



Reported Experience with Fusion

• n=102
– All patients had fusion guided procedures

– 3d-2d fusion (GE system)

Procedure N DAP

(Gy.cm2) 

Contrast

(mL)

IR EVAR 44 12.2 59

BEVAR 20 47.4 120

FEVAR 18 43.7 105

TEVAR 14 26.0 80

• Significant reduction in DAP 

and Contrast volume
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Fusion Imaging:
Towards a 

Zero Contrast 
Future



– CBCT pre and post

– No gain in DAP (55Gy.cm²)

– NO CONTRAST



Imaging and the Vascular Surgeon

• Advances in technology and improvement in 
hybrid theatres has resulted in a decrease in 
radiation and contrast dose for the patient

• Strict application to ALARA principles - vital

• Future developments will get us closer to the 
holy grail of a zero radiation and zero contrast 
procedure
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