
Deformation of stented femoropopliteal arteries based 

on three-dimensional CT reconstruction

Background
When the leg is straight, the femoropopliteal artery is under tension and, as the
knee bends, the curvature of the artery increases and the artery shortens. When
stents are deployed in this artery they too are subjected to this complex
combination of loads. A better understanding of the physiological loading
environment facilitates better device design.
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Three cadavers (six limbs) were implanted with four different nitinol self-expanding
stents in an overlapping configuration. Stents were implanted from the distal
popliteal (P3) to the mid-SFA. Three (3) of the devices were conventional straight
stents while the fourth, BioMimics 3D (Horsham, UK), has three-dimensional
helical centreline geometry. Leg bend (0° & 90°) computed tomography was used
to image all limbs. Three-dimensional reconstructions were performed for all
implanted stents to visualise geometric changes during leg bend manoeuvres. Axial
compression and bending loads were quantified by measuring the change in stent
length and vessel curvature respectively. Axial shortening of the stented vessels
was evaluated based on the total stented vessel length including the overlapping
region. Stented vessel curvature was evaluated continuously along the segment
length using a method described in O’Flynn et al [1].

Aim
The aim of this study is to quantify the deformation of BioMimics 3D stent and
other commonly used devices placed in the femoropopliteal artery subjected to
knee flexion.

Results
Flexing the leg from straight (0°) to bent knee
(90°) resulted in an average stent axial
compression of 3.6% ± 0.79% with a maximum
axial compression of 4.4% and resulted in a
minimum stent radius of curvature of 23 mm.*
Curvature analysis indicates that the BioMimics
3D stent imparts non-planar curvature to the
vessel during a leg bend manoeuvre. The
BioMimics 3D stent shortened more than all
other devices evaluated, which suggests the
BioMimics 3D stent geometry is more effective
at absorbing the vessel axial compression
during flexion.

Conclusions
Nitinol stent axial compression data generated using three-dimensional volume-based
CT provide great insight into the mechanics of nitinol stents in the complex loading
environment of the femoropopliteal arterial segment. The axial flexibility of the
BioMimics 3D stent facilities the greatest level of axial shortening when compared to
straight nitinol devices, which indicates superior biomechanical compatibility.
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