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Time of Endoleaks Occurrence
(108 Endoleaks)

21,3% Late Type 2 EL Potential issues	of	endovascular aneurysmrepair
Sakalihasan	N,	Limet R,	Defawe O.	Abdominal	aortic aneurysms,	Lancet	2005

Despite decreasing parietal pressure,	rupture	
occures in	some AAA	after EVAR.	Which one?

Prognosis of	the	AAA	after EVAR

Activated forms of MMP2 and MMP9 in abdominal aortic 
aneurysms

MMPs activities in normal and aneurysmal aortic wall evaluated by "soluble assay » 
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72 kDa
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1.6 ± 0.4
0

1.3 ± 0.4
0

1.6 ± 0.3
0

1.1 ± 0.3
0.1 ± 0.2

8.0 ± 6.7
0

39.9 ± 6.7
0

3.2 ± 1.7
1.2 ± 1.0

8.0 ± 2.1
0.8 ± 0.9

3.6 ± 1.1
1.9 ± 0.7

4.5 ± 1.2
1.2 ± 0.9*

3.6 ± 0.3
0.7 ± 0.2

1.6 ± 0.4
0

* p < 0.05

Sakalihasan et al, J.Vasc.Surg 1996
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Immunolabeling of T lymphocytes (CD3, A), B lymphocytes (CD20, B), macrophages (CD68, C), and 
plasmocytes (CD138, D) in negative and positive sites of 18F-FDG uptake from same patient. 

FDG Uptake Before EVAR  and Prediction
of Type II Endoleak

Associations	between	the	D-dimer	Level,FDG							
Uptake	and		presence	of	endoleak	Type	II
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Intra Luminal Thrombus (ILT) is the main source of plasmin

Luminal Abluminal

western

Luminal

tPAuPA

Plasminogen/plasmin

- Fontaine V, Jacob MP, Houard X, Rossignol P, Plissonnier D, Angles-Cano E, Michel JB. Am. J. Pathol. 2002; 13: 1873-1885. 

- Houard X, Rouzet F, Touat Z, Fontaine V, Sarda-Mantel L, Meulemans A, Le Guludec D, Meilhac O, Michel JB. J Pathol. 2007; 212: 20-28

Courtesy of JB MICHEL
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Plasminogen

Crosslinked fibrin

Fibrin Degradation Products
FDPs – D-Dimers-TAT

Plasmin

Aortic wall inflammation
(monocytes, IL1β, IL6, TNFα)Hypothetical Mechanism of 

Late Type 2 EL Development 

PAI-1,PAI-2     
u-PA
t-PA

PILOT STUDY
Materials & Methods

Parietal Thrombus collection (N:8)

PILOT STUDY
Materials & Methods

STEP I

Incubate at 37°C in 600ul NaCl 0,9% at 37°C in 48-well plate  

48-well plate / patient
Physiological  solution NaCl 0,9%

Plasminogen Activator Inhibitor 1 (PAI-1)

Plasminogen Activato rInhibitor 2 (PAI-2)

urokinase  Plasminogen Activator (uPA)

tissue Plasminogen Activator (tPA)

Liege Plasminogen inhibitor (L-I)

PILOT STUDY
Materials & Methods
(Enzymes & inhibitors)

PILOT STUDY
Materials & Methods

STEP II

Incubation with Solutions

NaCl uPA tPA PAI-1        PAI-2      L-I

PILOT STUDY
Results

Thrombus reduction

100%



11/20/24

4

Conclusion

• Importance to perform PET/CT before EVAR to predict 
EL2 risk

• Close follow up using circulatory fibrinolytic  markers 
(D-dimers, TAT, PAP)

• Based on preliminary results of our pilot study a 
medical treatment (systemic or local) with inhibitors 
of plasminogen could avoid symptomatic late EL2 


