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Radiation exposure and EVAR
62 consecutive EVAR patients between 

May 2006 and December 2007

• The mean effective dose per 

procedure, 6.2 mSv, was between 

that from a planar coronary 

angiography and a coronary 

angioplasty

• The peak skin dose was linearly 

correlated with cumulative dose in 

air and did not exceed 1.0 Gy, ie, it 

was less than the threshold for any 

acute skin reaction

Kalef-Ezra et al, J Vasc Surg 2009



Radiation exposure and EVAR

 97 consecutive EVAR patients between December 2007 
and August 2009

Using a mobile low-power Philips Pulsera fluoroscopic C-
arm unit

Patients underwent CTA pre-operatively and at 1st, 6th and 
12 months after EVAR (4 scans in a year)

Kalef-Ezra et al, J Cardiovasc Surg (Torino) 2011



Radiation exposure and EVAR

 The patient mean effective dose was 5.5mSv and was 
linearly correlated with fluoroscopy time and BMI

Much lower than the 22mSv dose of a usual CTA

 The potential of radiation related carcinogenesis in AAA 
EVAR patients is primarily due to CTAs and not to the 
repair itself

Kalef-Ezra et al, J Cardiovasc Surg (Torino) 2011



Radiation exposure and EVAR

 The collective effective dose of the staff that carried out 
repairs using the mobile unit was 5.5 and 8 μSv per repair 
using an angiographic and a surgical table respectively

 58% of the collective radiation burden corresponded to 
the chief surgeon, 24% to the surgeon stood at the 
opposite side, and 18% in the remaining stuff present in 
the room

Kalef-Ezra et al, J Cardiovasc Surg (Torino) 2011



Set-up during EVAR

Kirkwood et al, J Vasc Surg 2015



Radiation during EVAR and TEVAR

• As complex interventions and number of 
procedures increase, radiation exposure to 
medical stuff and patients becoming a growing 
concern

• Can create significant radiation related illnesses

• Radiation safety is of major importance for the 
staff and the patients



Intervention complexity and radiation 
exposure

Monastiriotis et al, J Vasc Surg 2015

EVAR

TEVAR

FEVAR



News are becoming bad …



Radiation induced cataract

D. Frey, AJR 2014



59 attendees at Veith’s
conference

• Age 29 – 62

• 45 % had radiation damage

Examination of Interventionists’ Lens 

L. Machan, as presented in Veith Symposium 2015



Edward Diethrich, Founder Arizona Heart Inst

“Being a doctor, my whole motive was to help the patient and 
to get the patient well; I did not think about the hazardous 
conditions”

The invisible impact of radiation



Strategies to reduce 
Radiation Exposure

• Knowledge basics about radiation has not 
been developed and incorporated into 
training so far

• Appropriate behavior in the operating 
room is very often ignored, leading to 
unnecessary radiation exposure





Goals

 Minimize radiation to the patient, physician 
and staff without increasing risk of procedure

 Maintain image quality while utilizing 
techniques to decrease overall radiation 
exposure

 ALARA (As Low As Reasonable Achievable) 
principle should guide every procedure



Radiation exposure

 Primary beam radiation 
exposure

 Leakage radiation from x-
ray tube

 Scatter radiation



Set-up

X

Kirkwood et al, J Vasc Surg 2015



Key principles

Time Less imaging  = less exposure

Intensity Lowest power beam possible

Shielding
Lead aprons and shields absorbs 90% of radiation

Protection of eyes and thyroid is crucial and often 
overlooked

Distance As the distance double from the radiation source, 
exposure drops by 1/4th



Time

 Limit fluoroscopy time

• only to observe objects in motion

• use last-image-hold or stored 
fluoroscopy loops



Intensity

 Use:

• lowest fluoroscopic dose yielding adequate image

• lowest digital acquisition rate providing necessary
information

• pulse mode

 At a typical frame rate of 7.5 
images/s, a 90% reduction of 
produced images is observed 
compared with continuous 
mode

Hertault et al, Eur J Vasc Endovasc Surg 2014



Intensity

• Avoid magnification (digital zooming-large screens)

• Collimation (reduce field of view)

Haulon et al, Endovascular Today 2015



Distance

• Stay as far away as possible

Hertault et al, Eur J Vasc Endovasc Surg 2014



Shielding

 Minimum 0.5mm lead 
apron

 Thyroid lead

 Lead glasses

Check the apron each 
year for cracks



Eliminate air gap

Haqqani et al, J Vasc Surg 2012



Limit angulations of the image 
intensifier

Agarwal et al, J Am Coll Cardiol Intv. 2014



Operator controlled imaging

Peach et al, Eur J Vasc Endovasc Surg 2012



Pre-op planning in 3D workstation

• in order to 

appropriately position 

the gantry during the 

intervention and avoid 

unnecessary radiation 

Haulon et al, Endovascular Today 2015



3D roadmapping-fusion during EVAR

Stagenberg et al, J Vasc Surg 2015



Kirkwood et al, J Vasc Surg 2013



Training and radiation exposure 

• Residents with ALARA attendings were significantly more likely to 

practice ALARA strategies themselves compared with residents with 

non-ALARA attendings

Bordoli et al, J Vasc Surg 2014



Conclusion

 Radiation exposure is our “TRUE” ghost-enemy

 Small differences in daily practice CAN lead to 
significant accumulated dose reduction over 30y 
period

 Exposure can be reduced through a combination 
of techniques

 There are no safe doses of radiation



We can make it work…

FOLLOW ALARA

TRAINING

EDUCATION



“take heed, radiation can really make a great deal of 
difference in your future; it has for me”




