
How to do EVARs with no Contrast 

 and without FORS / IOPS

E. Gallitto 
Vascular Surgery

University of  Bologna - DIMEC

IRCCS University Hospital S.Orsola

Bologna, Italy

enrico.gallitto2@unibo.it



Statement of financial interest 

✓ Cook Medical - Clinical proctor for F/B-EVAR 

Enrico Gallitto

Vascular Surgery - University of Bologna

✓ No disclosure for the present talk  



Vascular Surgery - University of Bologna

Why EVARs with no Contrast ?

✓ Acute Kidney Injury 
after endovascular aortic procedure
EVAR / F-BEVAR  
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Kidney International, 2017

Mechanisms of 
Renal damage 

Contrast - induced injury
Tubular 
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Kidney International, 2017

Acute Kidney Injury
post EVAR
5.5% - 19% 
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Kidney International, 2014

Clinically relevant 

Renal function deterioration 

@ 1 year 18% 

(95% CI: 14 - 23%; I2 of 82.5%) 
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EJVS, 2022

Post EVAR
(%)

Post F/B-EVAR
(%)

AKI 9 23

Iodinated contrast media
independent risk factors for AKI 
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EJVS, 2022

AKI 

No AKI 

AKI 

No AKI 
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JVS, 2023

✓ Acute Kidney Injury 18% of cases

✓ Grade of Severity related to amount of Iodinated Contrast Media  
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JVS, 2023

Mortality is related to

different stages of AKI

JVS, 2023
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✓ Acute Kidney Injury 
after endovascular aortic procedure
EVAR / F-BEVAR  

✓ Automated CO2 angiography 
Feasible alternative to ICM   

Why EVARs with no Contrast ?
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JET, 2023

ICM
(%)

CO2 + ICM
(%)

P

AKI 27 9 .04

CO2

ICM

Postoperative

Renal function worsening @1y
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✓ Acute Kidney Injury 
after endovascular aortic procedure
EVAR / F-BEVAR  

✓ Automated CO2 angiography 
Feasible alternative to ICM 

Why EVARs with no Contrast ?

How ?
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CO2 aortography for EVAR

✓  Volume 100 mL

✓  Pressure 600 mmHg

ICM Line

CO2 Line

AVS, 2018



Vascular Surgery - University of Bologna

Diagnostic angiography %

Renal artery detection 61

Hypogastric detection 100

AVS, 2018CO2 angiography in EVAR 

Feasible, Safe, Effective  
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Diagnostic angiography %

Renal artery detection 61

Hypogastric detection 100

AVS, 2018CO2 angiography in EVAR 

Feasible, Safe, Effective  
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Renal arteries detection

Multi Holes Pigtail catheter
5F, 65 cm

Single Hole Introducer
5F, 45 - 55 cm
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Renal arteries detection

Multi Holes Pigtail catheter
5F, 65 cm

Single Hole Introducer
5F, 45 - 55 cm

73 % 88 %

ClinicalTrials.gov ID: NCT05304026 
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Renal arteries detection - 5 F, 45cm introducer



JVS, 2020

F/B-EVAR combining

Vessel Navigator + CO2 angiography

Vascular Surgery - University of Bologna



JVS, 2020

CO2 + FI, median (IQR) ICM + FI, median (IQR) P

Creatinine increase (mg/dL) 0.09 (0.03) 0.3 (0.4) .049

Hospitalization (days) 5 (1) 7.5 (4) .002
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FEVARs with no Contrast ?
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✓ 6Fr, 55cm Flexor

 Juxta-renal aorta

✓ Volume 100 mL

✓ Pressure 650 mmHg

✓ DSA 6 - 3 fps 

AP
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6Fr, 55cm Flexor

Juxta-renal aorta
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6Fr, 55cm
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✓ Flexor 6Fr, 90cm
✓ Volume 30 mL
✓ Pressure 250 mmHg
✓ DSA 6 - 3 fps 

Selective Renal Artery angiography
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SMA angiography from the aorta 

✓ Volume 100 mL

✓ Pressure 650 mmHg
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7 Fr
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Completion angiography 

8 Fr from above



4 FEN + ZBIS

Fluoroscopy time 46 min

DAP 869.730 mGy/cm2

CO2 2180 mL
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Completion angiography 

from femoral introducer



No contrast FEVAR Prospective Study

✓ FEVAR for j/p-AAAs 

✓ November 2023 - December 2024

✓ Philips Hybrid Room 

✓ Fusion Imaging

✓ Angiodroid CO2 Injector

  Aortography   100 mL, 650 mmHg 

  Selective TVVs angiography 30 mL, 250mmHg

✓ DSA 3 f / s 

ClinicalTrials.gov ID: NCT05304026 
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No contrast FEVAR Prospective Study
ClinicalTrials.gov ID: NCT05304026 

n %

Technical Success 17 100

AKI 1 6

Reintervention @ 30-day 0 -

✓ Cases enrolled @ February 2024  17   

median IQR

Iodinated Contrast media 
(mL)

15 5 - 24
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AVS, 2022

CO2 reduces the postoperative
renal impairment
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AVS, 2022

CO2 increases radiation exposure
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AVS, 2022

CO2 increases radiation exposure
 - Set up of Hybrid rooms (2 f/s)
 - Procedural protocols optimization
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EVAR & F/B-EVAR with no contrast

1. AKI post EVAR & F/B-EVAR 
   occurs up to 20%
   mL ICM  
   impacts on patient 'survival

2. CO2 automated angiography 
   effective in EVAR & F/B-EVAR
   reduces postoperative and 1-year renal impairment
   may increase radiation exposure
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