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Editorial Commentary

Intra-operative contrast enhanced ultrasound as an adjunct to 
detect persistent type two endoleak after endovascular repair of 
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Endovascular stent grafting (EVAR) is an established 
treatment of abdominal aortic aneurysms. However, a major 
pitfall that undermines the long-term efficacy of EVAR is 
persistent type II endoleaks (T2E). Previously thought to 
be a benign phenomenon, emerging evidence from large 
registries suggest aneurysm sac non-regression/expansion, 
likely due to persistent endoleaks, to be associated with 
higher cardiovascular mortality and morbidity after 
treatment with EVAR (1,2). Novel methods to predict T2E 
after EVAR has potential clinical implications. Those prone 
to persistent T2E may be stratified towards more aggressive 
intervention, or, in select cases, be considered open surgical 
repair (OSR) instead. 

In the recent manuscript presented by Massoni et al. (3),  
the authors described a new approach to enable early 
diagnosis of T2E after EVAR by performing intra-operative 
contrast enhanced ultrasound (CEUS). They first assessed 
the likelihood of persistent T2E based on morphological 
features documented by the pre-operative computerised 
tomography angiogram (CTA). High risk of persistent 
T2E was defined as either or both (I) patency of ≥6 visceral 
vessels afferent to the AAA, (II) the presence of a thrombus 
volume <40% of the total volume of the AAA. 

Over a period of 15 months, they examined the use 
of intraoperative CEUS during EVAR in 61 consecutive 
patients as an adjunct to digital subtraction angiography 
(DSA) to diagnose T2E. Intra-operative CEUS was 

successfully obtained in 60 of these patients. Where a T2E 
was detected base on intraoperative CEUS, additional coil 
embolisation of the aneurysm was performed if the patient 
was deemed high risk based on the pre-op CTA. Using 
this approach, intra-operative CEUS identified 4 cases the 
met the criteria of high risk for persistent T2E and were 
embolised pre-emptively. 

In this manuscript, the authors chose the agreement 
between DSA and intra-operative CEUS as the primary 
comparison. They found a very modest agreement between 
the two diagnostic modalities (Cohen Kappa =0.25) to 
detect any type of endoleak. This is an interesting choice 
of primary end point. One could argue that the more 
meaningful endpoint is whether persistent T2E is indeed 
eliminated in this cohort. The authors acknowledged this 
as a shortcoming of the current manuscript due to the short 
length of follow-up. The true efficacy of routine intra-
operative CEUS to detect and intervene on those with high 
risk for persistent T2E can only be assessed in a randomised 
controlled trial setting. 

The intraluminal thrombus (ILT) within abdominal 
aortic aneurysms has previously been held as a bystander to 
the disease (4). However, emerging evidence indicates ILT 
to be biologically active and contains inflammatory cells 
within a network of canaliculi (5-7). In addition to low ILT 
volume as a feature of likely persistent endoleak (adopted 
by the Massoni et al.), it has also been observed the spatial 
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distribution of ILT predicts the likelihood of T2E after 
EVAR. ILTs that occupy the AAA lumen circumferentially 
or in the postero-lateral aspect of the AAA lumen are 
associated with lower likelihood of T2E as compared to 
ILTs occupying in the other spatial distribution within the 
AAA lumen (8). The utility of intra-operative CEUS for 
pre-emptively treating T2Es could be further enhanced by 
taking into account these emerging novel evidence. 
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