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Background: Surgical treatment of abdominal aortic aneurysms (AAA) is increasingly 
being replaced by endovascular aneurysm repair (EVAR) using stent-grafts (SGs). 
However, the efficacy of this approach is jeopardized by the incidence of endoleaks 
leading to aneurysm rupture. A lifelong surveillance by CT-scan on an annual basis is 
required, increasing the cost of EVAR, and exposing the patient to ionizing radiation and 
nephrotoxic contrast agent. A relatively new method, supersonic shear-wave imaging 
(SSI) measures the tissue elasticity in real-time. We hypothesize that this technique can 
help to detect endoleaks, sac pressurization and grade the fibrous evolution of the 
thrombus around the SG. 
 
Aims: Our goal was to characterize mechanical properties of AAA after EVAR in a 
canine model of aortic or iliac aneurysms (properties of walls, thrombus and endoleaks) 
with SSI and correlate results with Doppler ultrasound (DUS), computed tomography 
(CT) and pathologic findings. 
 
Methods: SGs were implanted in 2 groups of dogs after creation of iliac or aortic 
aneurysms. The first group of 3 dogs (6 iliac arteries) had creation of type I endoleak 
and the second group of 3 dogs (3 aortic arteries) had creation of type I or type II 
endoleaks. DUS and SSI were performed at baseline, implantation, 1-week, 1-month, 3-
month (groups 1 and 2) and 6-month (group 2) follow-up. CT-scan, angiography and 
histology were also performed at sacrifice to evaluate the presence, the type and the 
size of endoleaks and the characterization of thrombus organization. Areas with 
endoleak, solid thrombus (organized) and liquid thrombus (non-organized) were 
identified and segmented on histology images. Elasticity modulus values in areas with 
endoleak, solid thrombus and liquid thrombus were compared on longitudinal and three 
axial plane images (proximal, mid and distal parts of the aneurysm). 
 
Results: Five iliac and one aortic aneurysms had confirmed type I endoleaks, two aortic 
aneurysms had type II endoleaks and one iliac aneurysm was sealed. Elasticity moduli 
of 0.2 ± 0.3 kPa were found in endoleak regions, 63.4 ± 66.3 kPa in solid thrombi and 
3.0 ± 2.0 kPa in liquid thrombi. Elasticity moduli were significantly different between 
areas of endoleak and solid thrombus (p = 0.0002), of endoleak and liquid thrombus (p = 
0.0009), and of liquid thrombus versus solid thrombus (p = 0.0003). SSI detected 
endoleaks in which DUS failed (n = 3) and detected liquid thrombus (*possibility of 
endotension) that cannot be directly detected on CT scanner. 
 
Conclusions: Results showed that SSI is able to detect endoleaks, characterize 
thrombus organization and possibly endotension. The next objective is to evaluate the 
feasibility and efficacy of this approach in a clinical study. This new technique could 
reduce the cost, the exposition to ionizing radiation and nephrotoxic contrast agents of 
surveillance CT-scan follow-up of AAA after EVAR. 
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