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EVAR is improving…but still 
eclipsed by OSR by year 3

VQI infrarenal AAA repair 2003-2018

This makes NO SENSE

Outline

§ Thrombus is dead tissue
§ Dead tissue initiates an inflammatory 

response
§ Inflammatory states result in increase in ACM

ú Increase CV events
ú Increase malignancy incidence

§ Failure to resolve thrombus load after EVAR 
results in a chronic inflammatory state and 
thus an increase in ACM

Cell death = Inflammation

“When cells die in vivo, they trigger an 
inflammatory response”

I: Aortic Thrombus



Local Inflammatory Effects 
of AAA thrombus

§ Aneurysm wall sections from
ú Thrombus covered (triangles)

ú No thrombus (circles)

§ Aneurysm wall with thrombus
ú Thinner
ú Fewer elastin and fractured

ú Fewer SMCs, more apoptotic nuclei

ú More inflammatory cells with SMC

§ Aneurysm wall no thrombus
ú Dense collagenous matrix
ú Differentiated SMCs

Local Effects of Thrombus and Inflammation on 
Aortic Wall

Influence of intraluminal thrombus on structural and 
cellular composition of abdominal aortic aneurysm wall
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II: Effect of Inflammation 
on CV outcomes and death

Our	understanding	of	atherosclerotic	cardiovascular	
disease	(ASCVD)	has	evolved	from	being	a	disease	of	
passive	cholesterol	accumulation,	to	a	disease	that	is	
driven	by	chronic	inflammation	which	initiates	a	

plethora	of	biochemical	and	histologic	phenomena	that	
lead	to	atherosclerotic	plaque	formation	and	the	

triggering	of	plaque	rupture	events	[9]
…cancer mortality was significantly lower among patients 
assigned to receive canakinumab than among those in the 
placebo group.

…a randomized, double-blind trial of canakinumab, a therapeutic monoclonal 
antibody targeting interleukin-1β, involving 10,061 patients with previous 
myocardial infarction and a high-sensitivity C-reactive protein level of 2 mg or 
more per liter.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8315628/


> 30, 000 patients
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Inflammation and Atherosclerosis – A Well 
Established Connection

III: Fate of AAA patients 
with chronic thrombus burden

§ Volume of pre-op ILT correlates with
ú CRP and PAI-1 ag

§ Post-op CRP correlates with volume of ILT in 
EVAR patients only, not open

§ 3 months post-op D-dimer higher in EVAR group 
than pre-op, not so after open

§ ILT after EVAR stimulates both prothombotic 
and inflammatory mediators 

§ 98 patients / 3 years f/u

§ Freedom from CV events
ú 23.4% for large thrombus
ú 49.2% for small thrombus

§ CV event RR of 2.4 for 
large thrombus
ú Independent of other risk 

factors

Untreated 
AAA



VSGNE EVAR 2003-2011 / N = 1802

• All EVAR VQI from 2003-2018
• 16, 102 patients(52%) had 1 year post-op 

imaging
• At one year:

Ø 44% stable
Ø 49% regressed
Ø 6.2% expanded

• Regression vs. stable sacs: less mortality 
(p=0.03), less reintervention (p<0.001), less 
rupture (p<0.001)

Reintervention / Late Rupture

Mortality a 
function of 

degree of sac 
regression

Conclusions
§ Aortic thrombus creates a chronic inflammatory 

state

§ Chronic inflammatory states are highly 
associated with :
ú Increased CV event rate
ú Increased CV death rate

ú Increased all cause death(more cancer)

§ Effective aortic aneurysm therapy must resolve 
thrombus burden

But honestly…Hence is 
right…as he always is

§ Aneurysms with no thrombus 
burden create the largest fresh 
thrombus burden after EVAR…and 
thus the most robust inflammatory 
response

§ Aneurysms with no thrombus, 
patent IMA, >6 patent lumbars, and 
age 70 have 36-fold increased risk for 
persistent T2 endoleak

§ Aneurysms with endoleak don’t 
regress….and often grow

§ So, yes,  thrombus free aneurysms 
have a high rate of endoleak and  
create the largest acute thrombus 
burden following EVAR and thus 
have the highest rupture, 
reintervention and ACM 
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