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Patient 1

• 69 year old male

• 2013 EVAR (Cook Zenith 36-131, IBD L, 13-74 limb R)

• Antiplatelet agents

• Uncomplicated follow-up (US and Abdominal XR)

• 2017 CT Abdomen for pancreatitis





Patient 1

• 69 year old male

• 2013 EVAR (Cook Zenith 36-131, IBD L, 13-74 limb R)

• Antiplatelet agents

• Asymptomatic thrombus lining in main body EVAR

• What would you do?



Patient II

• 71 year old male

• 2011 EVAR (Cook Zenith)

• Antiplatelet agents

• Aneurysm sac growth, never endoleaks detected, adequate seal 

proximally and distally

• 2015 EVAS relining for endotension



Patient II

• 71 year old male

• 2011 EVAR (Cook Zenith)

• Antiplatelet agents

• 6 weeks post EVAS relining for endotension

• R Buttock and thigh claudication, non invalidating





Patient II

• 71 year old male

• 2011 EVAR (Cook Zenith)

• Antiplatelet agents

• 2015 6 weeks post EVAS relining for endotension

• R Buttock and thigh claudication, non invalidating

• Symptomatic thrombus lining R Nellix limb

• What do you do?



Patient II

• 71 year old male

• 2011 EVAR (Cook Zenith)

• Antiplatelet agents

• 2015 6 weeks post EVAS relining for endotension

• R Buttock and thigh claudication, non invalidating

• Symptomatic thrombus lining R Nellix limb

• 3 months later, no more symptoms





73 EVAR & 9 TEVAR patients

12 months mean follow-up

19 patients (23%; all EVAR) developed

intragraft thrombus deposits

No limb occlusions/thrombotic

complications

In 3 patients complete disappearance

How often?



• Patient-related factors

• Endograft-related factors

• Procedure-related factors

What causes thrombus in endografts?



Aneurysm characteristics associated 

with endograft thrombus



• 68 EVAR patients with intragraft thrombus 

(414 overall cohort)

• Neck length < 15 mm (OR, 2.4; 95%CI, 

1.3-4.2)

• Neck diameter > 30 mm (OR, 2.4; 95%CI, 

1.3-4.6)

Aneurysm characteristics associated 

with endograft thrombus



• Proximal aneurysm neck thrombus (OR, 2.4; 95%CI, 1.3-4.2)

Preoperative thrombus load is 

associated with endograft thrombus



Preoperative thrombus load is 

associated with endograft thrombus

89 EVAR patients; 18 patients (24%) developed intragraft thrombus deposits

89% in first six months after EVAR, continuous increase in thrombus, no regression



Preoperative thrombus load is 

associated with endograft thrombus

• Lumen percentage of mural thrombus in native aorta 

(OR, 1.1; 95%CI, 1.02-1.11)



• Age

• Smoking

• Malignancy

• Anticoagulation or antiplatelet therapy

• Coagulation disorders ?

Patient-related factors that are NOT 

associated with endograft thrombus



• Polyester-coated devices (Dacron)

Graft-related factors that are 

associated with endograft thrombus

33% from 187 Cook Zenith EVAR patients versus 17% from 71 Gore Excluder

EVAR patients developed intragraft thrombus (P=0.038)

Polyester fabric (Endurant, Zenith, Talent) OR, 4.0; CI, 2.2-7.3 



• Thrombogenicity of Dacron bypass grafts is greater than of ePTFE

• Hemodynamic properties causing turbulent or low flow are more 

common in polyester-coated devices (longer body length, smaller 

limb diameter)

Polyester-coated devices are 

associated with higher incidence of 

endograft thrombus



• Aorto-Uni-Iliac stentgraft (OR, 2.2; 95% CI, 1.9-5.5)

• In AUI devices large main body diameter and small 

outflow limb may cause flow deceleration and low 

flow regions inside main body leading to thrombus 

formation

Stentgraft configuration is

associated with endograft thrombus



• 51 EVAR patients; 8 (16%) patients with thrombus in endograft

• Deposition of thrombus was mostly influenced by geometry of aortic 

stentgraft with wider main body diameter coupled with smaller limb 

grafts and longer main body graft.

Stentgraft configuration is

associated with endograft thrombus



• Barrel-like configuration of main body 

(> 50% increase in cross-sectional 

area) (OR, 6.9; 95% CI, 1.7-28.3)

Stentgraft configuration is

associated with endograft thrombus



• Bell-bottom iliac limb configuration

• 20% thrombus formation in iliac limbs 

>24 mm versus 8% in smaller iliac 

limbs

• No difference in main body endograft

thrombus

Stentgraft configuration is

associated with endograft thrombus



Patient III

• 52 year old male

• Presents with ischemic limb L 2 years post-EVAR (Endurant, L 

limb 28 mm diameter) 

• Antiplatelet agent

• No previous claudication







Patient III

• 52 year old male

• Presents with ischemic limb L 2 years post-EVAR (Endurant, L 

limb 28 mm diameter) 

• Antiplatelet agent

• No previous claudication

• Symptomatic thrombus in iliac limb of EVAR

• What to do?



Patient III

• Thrombectomy and started on anticoagulation

• 2nd stage relining of L iliac 28 mm limb

• Possible to achieve sealing in distal  CIA

• Percutaneous relining with Endurant 16-20-93 limb

• Switched back to antiplatelets





• Cook Zenith LP (limbs)

Stent grafts that are associated with 

endograft thrombus



• Heparin flushing of stentgraft

Procedure-related factors associated 

with endograft thrombus



Heparin-Induced Thrombocytopenia 

causing endograft thrombosis 



• Timing of systemic heparinization

Procedure-related factors associated 

with endograft thrombus



Patient IV

• 76 year old male

• Presents with sAAA, suitable for normal EVAR

• Antiplatelet agent

• Bifurcated EVAR, completion angio: occluded

• No heparin administered!

• Bilateral thrombectomy and endarterectomy CFA





• Started on anticoagulation

• Two days later relining of main body

• Gore Excluder cuff 36-40 x2

• Switched back to antiplatelet therapy

Patient IV





• NO

Is mural thrombus in endograft

associated with thrombo-embolic 

complications?



• NO

• YES

Is mural thrombus in endografts a risk 

factor for limb occlusion?



What are predictive factors 

for endograft limb occlusion?



• Landing zone in external iliac artery

• Small diameter endograft limbs

• Small diameter external iliac artery

• Kinking or stenosis of endograft limb

• Aneurysm diameter < 59 mm

• Correction of endoleak

What are predictive factors 

for endograft limb occlusion?



• Gut feeling (in analogy with mural thrombus in native aorta):

YES

Is there a role for anticoagulation as 

treatment of mural thrombus in 

endografts?



• Evidence:

NO

Is there a role for anticoagulation as 

treatment of mural thrombus in 

endografts?



Patient V

• 71 year old male

• 2013 EVAR (Endurant)

• Antiplatelet agents

• Type IA endoleak due to neck dilation

• 2015 FEVAR





Patient V

• 71 year old male

• 2013 EVAR (Endurant)

• Antiplatelet agents

• Type IA endoleak due to neck dilation

• 2015 FEVAR

• Asymptomatic thrombus lining R limb

• What do you do?



Patient V

• 71 year old male

• 2013 EVAR (Endurant)

• Antiplatelet agents

• 2015 FEVAR

• Asymptomatic thrombus lining R limb

• Developed atrial fibrillation and started on oral anticoagulation





• Reported incidence is 11-33%

• Majority develops in first year post EVAR

• Risk factors are aneurysm-related (neck, thrombus), graft-related 

(configuration, fabric) and possibly patient-related (check for 

coagulation disorders)

Mural thrombus in endografts



• Rarely leads to thromboembolic events or endograft occlusion

• Thrombus lining in main body may be less harmful than in iliac 

limb 

• If asymptomatic, no treatment advised, consider CTA follow-up

Mural thrombus in endografts



• If limb kinking, stenosis or outflow limitations, treatment is advised 

to prevent occlusion 

• If symptomatic (claudication), anticoagulation or endograft relining 

may be considered

• If symptomatic (thromboembolic), endograft relining is advised

• Consider endograft relining with less thrombogenic device

Mural thrombus in endografts



THANK YOU


