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Among 19,962 patients who underwent EVAR, the incidence of 
loss to annual imaging follow-up at 5 years after EVAR was 50%.



25 studies = 3975 pts. DUS vs CT 
11 studies= 961 pts. CEUS vs CT 

Both CEUS and DUS were specific for detection of types 1 and 3 
endoleak. Estimates of their sensitivity were uncertain but there 
was no evidence of a clinically important difference. DUS detects 
types 1 and 3 endoleak with sufficient accuracy for surveillance 
after EVAR



CT superior to US  :
- stent-graft position 
- integrity 
- sealing zones
- infection

Surveillance instruments



1,412 EVAR

Old vs New- generation devices @ 7 years:

Freedom from late conversion:   96.1%vs. 89.1% , p<0.0001), 
reintervention:            83.6% vs. 74.2%; p=0.015 
AAA diameter growth >5mm: 85.8% vs. 76.5%; p=0.022,

Were all significantly lower in the new generation group.

New generation device = negative independent predictor for

reintervention               (HR 0.67, 95% CI 0.49 - 0.93; p=0.015)

aneurysm growth (HR 0.63, 95% CI 0.45- 0.89; p=0.010.14). 



Long term performance of the Zenith Cook endograft, 

in a single center, tertiary care, University Hospital

Aim of the study



Long-Term Results

EVAR Failure:  
AAA related mortality, AAA rupture, AAA growth > 5 mm, 

re-intervention
Cox regression analysis (backward stepwise)

AAA diameter
Neck length <15 mm
Age 
Smoking status
Diabetes mellitus
Hypertension
Chronic pulmonary disease
Coronary artery disease
Renal disease
Hyperlipidemia
Peripheral arterial disease
Anticoagulant therapy

Risk factor HR 95 % CI

ASA 4 1.6 1-2.6

Type I or III Endoleak 10.8 7.2-16

Type II Endoleak 3.6 2.5-5.5



Long-Term Results

Predictive factors of late reintervention:
Cox regression analysis  

Common iliac diameter >18 mm (HR 2.2, 
p<0.001)
Neck length
Neck diameter
AAA diameter 
Iliac Branch Endograft



10 EVAR Trials (2000-2004)

2.617 patients
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10 EVAR Trials (2000-2004)

2.617 patients

Secondary Interventions 0.3-30% (4.7%)

Conversion 10 (0.4%)

Rupture 0

Success of Secondary Interventions 11-100% (70%)



Persistent Type II (3.8%)= significant predictor of rupture p=0.03



21,744 pts; 1515 Type II

Incidence of type II 10%

Spontaneous resolution 35%

Unsuccessful Tx 28%
(trans lumbar better than trans arterial)

Rupture / type II 0.9%



Type II endoleak 

Early phase Late phase

Lumbar artery

+ poor distal sealing



1450 patients

17 Ruptures

4 secondary to type II 
(0.27%)



Catheter embolization

Treatment of 
Type 2

endoleak



TC guided trans-lumbar AAA 

sac puncture



Type II b 
endoleak

Peri-prosthetic
(trans-sealing)

lumbar embolization



N=1409, 

Anticoagulated = 103 



1st CT neg

DUS: 

type 2

AAA stable

Repeat 
DUS @ 6 

mnths

AAA growth

DUS: type 
non 2

CT 

Perugia Diagnostic algorithm



Conclusions

• Lifelong surveillance is mandatory for all

• AAA growth: surrogate of intra-sac pressure and 

rupture risk 

• Persisting endoleaks are associated with higher 

risks of complications



• Last generation endografts 
perform well

• Precise EVAR procedure inside 
IFU may suggest a “relaxed” f-u 
schedule

• Prompt re-intervention in case 
of impending failure due to the 
chronic dilating disease 

Conclusions


