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Endoleak
Endoleak is defined as blood flow within the aneurysm sac but outside the endoluminal graft.
2,4%-45,5%

Type I Type II Type III Type IV Type V

Background (1)

40% 4%10% 0.3% 3,1%

Rand et al. Cardiovasc Intervent Radiol (2013) 36:35–45
Chaikof EL et al. J Vasc Surg 2018;67:2-77.e2
Clinics 2011;66(12):2025-2029



Why perform a new study on Type II endoleak (T2EL)?

1) Is it necessary to perform a T2EL embolization?

2) Which T2EL should be treated?

3) What is the best approach?



Is it necessary a T2EL embolization?

Several studies failed to show difference 
in outcomes of patient with and without  
T2EL 

Natural history of T2EL is:
50% spontaneous resolution
25% decrease in AAA diameter 
25% increase in AAA diameter 

Quinn et al J Vasc Surg 2017
Rayt et al Eur J Vasc Endovasc Surg 2009



Is it necessary a T2EL embolization?

Powell et al BJS 2017

A recent metanalysis on randomized EVAR trial reported T2EL 
in 325/2783 pts (11,7%)
There was no evidence that a detected type II endoleak was 
associated with worse overall survival (p=0,5)



Is it necessary a T2EL embolization?

Karthikesalingam et al. JEVT 2012 

A meta-analysis on different cases series and cohort of T2EL treatment 

Actual studies don’t 
identify T2EL pts at 
risk

Larger cohort are 
needed to evaluate 
the efficacy of 
differents 
approaches



Indication to treatment 
Which T2EL should be treated?

Rand T et al. Cardiovasc Intervent Radiol. 2013;36:35-45

Indication for treatment is a ≥5mm increase in size of the aneurysm sac 
over 6 months 

‘‘wait and see’’ approach for stable aneurysm

CIRSE 2013 ESVS 2019 SVS  2018



What is the best approach?

APHP

- First option approach
- Treatment of the nidus and feeding artery
- Allows control of flow dynamic

Type 2 endoleak (T2EL) treatment
Transarterial approach  - lumbar artery



T2EL treatment
Transarterial approach - SMA  

What is the best approach?

APHP

àAnterior endoleak
àAccess via SMA and Riolano arcade



T2EL treatment
Percutaneous approach

Background (5)

APHP

- Trans-lumbar
- Trans-abdominal

- Secondary approach after arterial failure
- Check the anatomy and T2EL position
- Need to target the nidus
- Challenging catheterization of the feeding artery



T2EL treatment
Caval approach

What is the best approach?

Mansueto et al. courtesy  

- Check the position of the nidus and inferior vena cava
- Puncture with colapinto or transeptal needle



Embolic agent
What is the best approach?

Coils

Glue

Onyx

Thrombin



Onyx 
What is the best approach?

Advantages
- more predictable behavior
- excellent visibility during fluoroscopy
- nonadhesive character
- slow administration and propagation of the polymeric cast
- not associated with structural compromise of the endograft materials

Disadvantages
- pain (partially resolved by intrarterial lidocaine injection)
- vasospam
- DMSO-compatible microcatheters

Ethylene–vinyl alcohol (EVOH) copolymer dissolved in dimethyl sulfoxide (DMSO)



A French multicenter registry to evaluate the efficacy 
and safety of type 2 endoleak treatment with ONYX 
after abdominal endovascular aneurysm treatment: 

the French SEAL registry

Multicenter, national, non-controlled, open-label, single-arm, 
retrospective and prospective observational study evaluating the 
technical and clinical success after type II endoleak embolization in 
patients with EVAR



SEAL registry (2)

Inclusion criteria

Inclusion criteria: 
• Age ≥18 years 
• Patients treated with ONYX for a type II endoleak of the abdominal 
aorta (EVAR) since August 2014 for a type II endoleak after EVAR and 
with at least one follow-up visit ≥ 9 months post-procedure

Exclusion criteria: 
• Patient refusing the collection of his personal data. 



SEAL registry (3)

7 French centres
- CHU Bordeaux
- CHU Nîmes
- CHU F.Mitterrand, Dijon
- CHU Hôpital de la Timone, Marseille
- CHU Montpellier
- Hôpital Henri Mondor, Créteil 
- Hôpital Européen George Pompidou, Paris

105 patients were included in the registry



Primary and secondary outcomes
SEAL registry (4)

The primary efficacy endpoint : 
technical success à resolution of the T2EL at last FU imaging 
control

The primary safety endpoint:
freedom from major aortic events (aneurysm rupture, aortic 
re-intervention due to T2EL, any cardiovascular death, 
aneurysm enlargement≥5mm) at 1 year FU (range FU 12-
60Months FU)



Baseline variables
SEAL registry (4)

Variables N (%)

Ages 82,1±7,1

Male sex 99 (94%)

Hypertension 63 (60%)

Diabetes Mellitus 16 (15%)

Chronic Renal Failure 10 (10%)

Current smoke 4 (4%)

Associated cardiac disease 18 (17%)

Associated neurovascular disease 7(7%)

Type endograft
Aorto-unifemoral
Bifurcated
Fenestrated 

8 (8%)
95 (90%)
3 (3%)



SEAL registry (5)
Intraoperative variables

Variables N (%)

Type of approach
Trans-arteriel
Percutaneous

89 (84%)
17(16%)

Target feeding artery
Lumbar
Ilio Lumbar
Sacral
Inferior Mesenteric 
Renal

64 (61%)
25 (24%)
4  (4%)
27 (26%)
1 (1%)

Immediate angiographic success in 101/105 (96%) 



Conclusion

Limits related to retrospective study, even if on a large 
multicenter cohort à picture of real world activity

Follow-up results would give interesting information 
concerning:
à Efficacy of T2EL embolization
à Best approach to treat T2EL
à Evolution of aneurysmal sac in long term FU
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