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M76,  follow-up loss (Post-EVAR 18 months)



270 ruptures post-EVAR
<2-3 years postop.
160 due to endoleak
119 fatal



2009 guidelines of the French National Authority for Health (Haute 
Autorité de la santé [HAS]) 

Without surveillance, treatment is 
incomplete!!





Type 2 Endoleak (T2EL)

• Incidence: overall 10 – 45%

- 15-20% @1m 

- 8-12% @ 1y

• Collateral endoleak from lumbar arteries, IMA etc. 
(afferent and efferent collateral flow into nidus)

• Association with:
- Age, gender

- Diabetes, hypertension, hyperlipidemia, CRF…

- Anticoagulation, antiplatelets

- No. and size of branch vessels

JVIR 2017 H. Yu et al.

JVIR 2009 Stravopoulos



Natural history of T2EL

Transient

Persistent

T2EL

<6 months 
Resolves in 40-58%

(60% within 1 month)

>6 months 
Resolution rare

Sac enlargement in 5-6%

Rupture in 0.5%

J Vasc Surg 2002;35:461

J Vasc Surg 2016;63:895-901

J Vasc Surg 2017;44:94-102



F75, T2EL

Post-EVAR 4 months

Additional 4 months later



• 154/965 (16%) patients with T2EL

• Spontaneous resolution in 5Y is 75%

• Only 8.4% enlargement >5mm

• No ruptures



• 175/904 (19%) with T2EL
• 54% spontaneous resolution <6m
• Freedom from sac expansion lower in 

T2EL group than control





Post-EVAR 12 months + 21 months + 12 months

F71, T2EL

Increased sac



• Sac increase >5mm/year
• Independently associated 

with late mortality



Aim of surveillance

• Avoid aneurysm sac rupture

• Monitor sac diameter

• Monitor endoleak

- Follow-up early endoleak

- Detect new endoleak

- Classify type of endoleak



SFICV (2013) / N. American consensus

1 month post-EVAR

T2ELNormal Type 1EL or 3EL

F/U CT @12m

Stable 

+/- T2EL

Reduced 

diameter 

without EL

Yearly F/U

F/U @6+12m

Re-intervention

Re-intervention if sac 

size increases >5mm

Increased but no EL (T5E)

MRI or CEUS

Angiography, treatment



Modality

• Contrast-enhanced CT
- Non-enhanced and delay phase should be included

- Information of sac, nidus, and surrounding structures

- Does not show direction, velocity, or pressure

• Duplex ultrasound
- No radiation, no contrast media

- Comparable sensitivity to CT

- Operator dependent

- Does not show status of implanted device

- Anatomy need to be fonfirmed with CT before re-intervention



CT: attenuation of nidus



CT: size of nidus



Late increase in size

• Sac reduction: ideal outcome
• Increased volume: associated with T1 and T3EL



Late onset of endoleak

Delayed onset
➢ Less likely to resolve
➢ More likely to grow
➢ Higher re-intervention rate



Sac pressure



Intrasac flow

Arko et al. J Vasc Surg 2003;37:8

Bargellini et al. J Vasc Surg 2005;41:10

Intrasac flow velocities >100 cm/sec, washout <520 sec 

→ persistent endoleak



Must exclude T1EL and T3EL



M79, 

12M fu

+9M f/u

Post-EVAR 12 months

F71, T2EL

+9 months







Conclusion/Take-home Message

• Surveillance is mandatory after all EVAR

• Must exclude T1EL and T3EL

• Lack of level I evidence on outcome and 
strategy for T2EL

• Treatment recommended if:

- Persistent EL (>6 months)

- Sac enlargement


