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Calculation of sum-of-angles metric

The sum-of-angles metric (SOAM) was calculated following Bullitt et al. (Bullitt et al., 2003). n
points (p) with 1 mm distance from each other are identified along the optimized vessel path with
sub-voxel accuracy. For any point p;, the linear sections between the previous and the subsequent
point define the vectors
V1 = P — Pk—1 and 1)
V2 = Pk+1 — Pk (2)
with p, being the start point of the vessel path. The in-plane angle in radian between these two

vectors is given by
6y = cos™ ((l;;ﬁ) () @

where 6, € [0, ] and |v,]| and |v,| are the lengths of the vectors v; and v,, respectively. SOAM is
calculated by summing up the angles between adjacent sections of a vessel segment and dividing the
result by the length of the vessel segment, which is represented by the cumulative length of the
sections used:

n—2
SOAM = — Zk=1% @)

Zﬁ;ﬂpk—pk—ﬂ

Any remaining piece of the vessel path within 1 mm of the last point p,, was not considered in the
analysis. Only vessel segments with at least two sections were analyzed.
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