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Concept
ActiveStent is formed by a base diamond mesh 
stent. This base is modified with permanent 
magnets distributed at each of the nodes of the 
mesh.  To the base mesh, halving vertical 
magnetized segments will be incorporated. 
These segments find themselves in equilibrium 
in the mirroring center between the magnetic 
fields originated by each permanent magnet 
pair. An external localized magnetic field can 
apply a short “push” force to one or a set of 
halving segments which will be then attracted 
to its closest permanent magnet, overlapping 
itself with the base mesh and creating a larger 
open space

Robotic Intracraneal
Aneurysm Treatment

Abstract
ActiveStent, a concept for a variable porosity and pore density stent, is 
developed in order to assess some of the needs in current brain aneurysm 
treatment methodologies. While the trend of the industry and research 
community has experienced a shift towards endovascular treatments,  
surgical operations are still performed in a meaningful portion of cases. 
This concept aims to further displace surgical operations, to mitigate the 
negative consequences of intrusive techniques and help to fully 
concentrate research efforts towards endovascular technology.

State-of-the-Art
Studies have shown that endovascular treatment produces better 
clinical and functional outcomes but is associated with an increased 
need for retreatment. In contrast, surgical treatment is associated 
with increased durability but potentially worse functional outcomes 
and longer recuperation 
times. Over the last decade,
a paradigm shift has occurred 
from open microsurgical 
clipping towards endovascular
coil embolization and 
particularly flow diverter 
placement.

Medical Background

Contribution
It is clear that the general practice and research community efforts 
are focusing on endovascular treatment[3]. Although possible 
thanks to available imaging techniques, manufacturing of individual 
and custom stents for every patient is very challenging, with some 
concepts needing up to 10 days for their fabrication[4] and an 
operation of brain aneurysm occurring each 10 min.(just in the 
United States) it is clear that preoperative customization is not yet a 
viable option. A solution is presented that is compatible with mass 
manufacturing and yet allows to variate the porosity of the stent 
once inserted in the parent vessel of the aneurysm. 
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Unruptured aneurysms are often discovered incidentally during tests 
for other conditions. Symptoms, when present, may include 
headaches, eye pain, vision changes, and seizures. Diagnosis is 
primarily through CT, MRI, and cerebral angiography. 
Typical treatments involve:

Active Stent
Porosity (65-75%)

Pore Density(24-12 pores/cm2)
Material/Configuration Reasoning

Base Mesh 45%Ti 55% Ni
Diamond Mesh

Shape-Memory-Alloy(SMA) + Superelasticity, high 
durability and excellent wear resistance.

Movable Wires Ti, Ni, Fe + Platinum coating Iron magnetic particles included for manipulation. 
Platinum coating for biocompatibility.

Permanent Magnets samarium–cobalt 
(SmCo)+Platinum coating

Good balance of strength and thermal stability. 
Highly resistant to corrosion

Although a key part of this concept, the magnetic manipulation needs further 
research. A Magnetic Navigation System(MNS) paired with Fluoroscopy, 
Magnetic Resonance Imaging or CT angiography, presents interesting features 
for calibration and navigation[5]. By modulating the movable segments 
position, pore density and porosity can be effectively modified locally. This 
way unwanted occlusion of blood vessels connecting to the parent cavity can 
be avoided. Additionally occlusion of the aneurysm cavity or adjacent vessels 
can be modified over time according to their evolution. The high versatility of 
this concept shows promising opportunity for brain aneurysm treatment and 
opens the door for professionals to avoid intrusive and highly complicated 
surgical procedures.

Figure 1. Brain Aneurysm description and statistical data[1].

Figure 3.Evolution of endovascular treatment occurance from 2000 to 2020[2]. 

Figure 2. Popular treatments for brain aneurysms[1]. 

Figure 3. (a)3D View of ActiveStent with explanation of Porosity and Pore density 
values.(b)Sketch aided description of ActiveStent modulation. (c)Diameter and height of fully 
expanded ActiveStent[1].
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Table1. Materials selection. 
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