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We aim to evaluate whether adjusting the intra-aortic stent length (IASL) can 

result in more favorable branch angles in the treatment of AAA in EVAS and 

EVAR. Both techniques use snorkel stents, so we investigate them individually 

and together. 

• Modeling: CTAs of 

EVAR and EVAS 

patients were used to 

build 3D lumen 

models using 

SimVascular (Fig. 1). 

The extracted 

mathematical 

centerlines are utilized 

for this analysis. 

Figure 1: Modeling Process

• The upper intra-aortic stents are considered upright with mean vertical ratio greater than 0.75. This is expected 

due to the nature of snorkel fixation, pressed against the vertical endograft. Furthermore, the vertical ratio is 

independent of IASL. The intra-aortic end’s fixed orientation is important for consistent and predictable curving 

of the intra-renal end. 

• Increasing IASL makes branch angle more perpendicular. The left and right sides exhibit different length 

thresholds. The right side has the IVC which already confers stability. More RRA IASL past 30 mm may 

actually provide diminishing returns, while the LRA is relatively not restricted.

• More IASL may allow more natural placement into the renals by allowing room to be deployed to its preferred 

perpendicular state. A more perpendicular branch angle may be associated with lower risks of stent fracture and 

endoleak by reducing end-stent kinking or bending. While IASL is not taken into consideration in general 

practice, we propose investigating it may lead to better outcomes. 
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Vertical ratio:

• The vertical ratio was 0.78 ± 0.15. IASL was not 

associated with significantly different vertical ratio of the 

proximal 20mm of snorkel stent (p>0.05).

• Vertical ratio: Proximal intra-aortic 

stent arclength (20 mm) divided by 

its vertical span. As this vertical ratio 

approaches one, stents are considered 

more upright.

• Stent length: We split total stent 

length at the renal ostium: a renal 

portion and an intra-aorta stent 

length (IASL) portion. 

• Branch angle: Less than 90 degrees is 

defined as an upward facing renal, and 

greater than 90 is a downward renal.

• IASL grouping: In significance 

testing, different thresholds of IASL 

at intervals of 5mm were surveyed.
Figure 2: Branch angle and 

vertical ratio

Table 2: Branch angle means and t-testing after IASL groupings. 

EVAS + EVAR

Figure 3: EVAR + EVAS 

Branch angle vs IASL

Table 1: Correlation of IASL vs branch 

angle (all numbers are R-values)

IASL grouping:

• Length thresholds are different for the left and right (Table 2). Branch angle differs significantly (p<0.05) at the 

thresholds <30mm on the right and <40 mm on the left.  

Branch angle:

• There is a consistent negative correlation between branch 

angle and IASL across EVAR, EVAS, and combined 

(Table 1, Fig. 3). 


