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Nowadays, EVAR is the 

preferred treatment in patients 

with “suitable anatomy”



Schermerhorn, et al. NEJM 2015:373:3238-38

• 79,932 patients with elective repair for AAA

• Treated from 2001 – 2008

• Followed through 2009

• Two matched groups (39,966 EVAR & 39,966 open repair)



Follow-up needed AFTER EVAR!!!



Where to focus on during Follow- up? 



Type II endoleak and rupture

• Annual Rupture risk 

• 0.4% without endoleak/ migration

• 2.4% when Type I Endoleak / migration / Type II with

sac growth





Type II endoleak and rupture

 Endoleak is the main cause of post EVAR rupture





• 6337 pts included 1996 - 2006

• Annual rupture rate without detectable endoleak is 

very low (≤ 0,5%) during first years of FU3

• Important: Focus on post EVAR enlargement caused 

by endoleaks



Causes of Sac Enlargement

• Goal of  Follow-up after EVAR is to detect aneurysm 

growth and secondary to that detect an endoleak



• Duplex Ultrasound (DU)

• Contrast Enhanced Ultrasound (CEUS) 

• CT Angiography

• MR / MRA

• DSA

Endoleak detection



Author, journal, 

year

Number 

of scan 

pairs

Total number of 

endoleaks in DU / 

CTA

Number of Type II 

endoleaks on DU / 

CTA

Sensitiv

ity

DU

Specific

ity

DU

Mirza, Eur. J. Vasc. 

Endovasc. Surg., 2010 

(Review – pooled data)
2610 446/ 439 NR / NR

77%

(64% -

86%)

94%

(88% -

97%)

Schmieder, J. Vasc. 

Surg., 2009 472 110 / 75 99 / 66 64% 86%

Manning, J. Vasc. Surg., 

2009 406 24 / 21 19 / 18 86% 67%

Cantisani, Eur. Radiol., 

2011 108 14 / 24 NR / 18 58% 93%

Duplex Ultrasound



• No ionizing radiation or Contrast

• Cheap

• In general sensitivity is moderate to low & Highly 

operator dependent

Duplex Ultrasound



Author, journal, 

year

Number 

of scan 

pairs

Total number of 

endoleaks on 

CEUS / CTA

Number of Type II 

endoleaks on CEUS 

/ CTA

Sensitiv

ity

CEUS

Specific

ity

CEUS

Mirza, Eur. J. Vasc. 

Endovasc. Surg., 

2010 (Review –

pooled data)

285 103 / 80 NR / NR

98%

(90% -

99%)

88%

(78% -

94%)

Perini, Eur. J. Vasc. 

Endovasc. Surg., 

2011
395 103/99 82/78 NR NR

Cantisani, Eur. J. 

Vasc. Endovasc. 

Surg., 2011
108 23/20 NR/18 96% 100%

Contrast Enhanced Ultrasound



Henao, et al. J Vasc Surg 2006;43:259-64.



• CEUS shows promising results in literature and is 

comparable to CTA.

• Also CEUS is operator dependent 

• Not preferable as sole imaging modality during FU 

(inadequate for migration & stent fractures)

Contrast Enhanced Ultrasound



• Three phase CTA

- Without Contrast

- Early phase

- Late Phase (60-120 seconds)

“GOLD STANDARD”

CTA



• High Sensitivity & Specificity in EL detection

• Radiation & contrast exposure

• Origin of the endoleak (direction of bloodflow not to 

determine) 

CTA



Author, journal, year

Number

of scan 

pairs

Total number of 

endoleaks on 

MRI / CTA

Number of Type II 

endoleaks on 

MRI / CTA

Sensitivi

ty

MRI

Specifici

ty

MRI

Haulon, Eur. J. Vasc. 

Endovasc. Surg., 2001 31 18 / 10 17 / 9 94% 83%

Cejna, Eur. Radiol., 2002

18 9 / 8 6 / 5 NR NR

Van der Laan, Eur. J. Vasc. 

Endovasc. Surg., 2006 35 23 / 11 6 / 3 NR NR

Alerci, Eur. Radiol., 2008

43
22 / 11

24 / 12

19 / 10

13 / 7

100%

95%

92%

81%

Cornelissen, Invest. Radiol., 

2010 11 6 / 0 1 / 0 NR NR

Cantisani, Eur. J. Vasc. 

Endovasc. Surg., 2011 108 24 / 20 21 / 18 96% 100%

MRI



• No harmfull radiation

• High Sensitivity & Specificity in EL detection

• Better identification of Type II endoleaks

• Stentgrafts (and pts) need to be MRI-compatible

– Nitinol

– Stainless steel

MRI



Follow-up needed AFTER EVAR!!!

ESVS guidelines 2013



Follow-up needed AFTER EVAR!!!

• With classic non-individualized  schedules many patients 

get unnecessary follow-up  due to better stentgrafts, 

improved EVAR procedures & changed indications for re-

interventions



Examples



Examples

• 32 Papers, 17.987 EVAR cases. 

• Annual secondary intervention rates from the US 

population registries were 3.7%/year (range 1.7-4.3%). 

• Most ruptures in first 2-3 yrs after EVAR

• Mean time to secondary interventions 1-11⁄2 years. 

• Proposal: if a patient completes 3 years of surveillance 

without detection of endoleak or sac enlargement, the 

patient can be discharged from follow-up. 



Examples



Examples

• Evaluated the predictive value of the first 

postoperative CTA for aneurysm-related 

adverse events as a means of patient 

selection for risk-adapted surveillance 



Examples

131 patients with med FU 4.1 yrs

N= 62   Low Risk 
(>10mm sealing / no 

endoleak)

N= 69   High Risk

(<10mm sealing / 

endoleak)



Examples

Low Risk (n=62) High Risk (n=69)

Sac growth 2 15

Secondary interventions

(number of patients)
3 23

5-yrs freedom from

aneurysm related evevnts
98% 52%

Number of image 

examinations needed for 1 

adverse event

82 8



Examples

Conclusions

• Roughly half of patients were considered

low risk, and imaging surveillance up to 5 

years could have been waived (follow-up 

like “open repair”)

• But, in patients at higher risk of 

complications close surveillance is needed



Examples



Examples



Examples

• Database EVAR 1996 - 2011

• Pts >80yrs with non-RAAA EVAR included  (SG, N=97))

• CONTROL GROUP (CG): non-RAAA Pts, < 80Yrs, 

matched on Gender & AAA diameter (N=96)

• Median follow-up 34 months



Examples

> 80 (n=97) < 80 (n=96) P

SG related compl 41% 40% .82

5-yrs survival 32% 66% <0.05

Secondary

interventions
8.2% 19.8% .02

Med Time to SI 11 months 54 months

RAAA N=0 N=1



Examples



Examples

CONCLUSIONS

• Incidence of interventions and AAA- related death was lower 

in octogenarians. 

• An adapted and shortened follow-up seems warranted in 

octogenarians after EVAR. 

• A shortened follow-up will most likely have no effect on 

patient survival but may lower the total amount of EVAR 

costs and increase quality of life. 



• Lifelong follow-up is probably necessary. But,  It’s 
obvious that we plan to many follow-up visits, 
including  to many image examinations

• Low-risk patients (on post-op CTA) probably don’t 
need FU for the first 3 yrs

• Skip 50% of Follow-up visits in fragile patients

• Time for consensus about reduced FU-schedules !!

• New, adapted FU-schedules should be included in 
upcoming guidelines 


