
S.E.N.R
Sociedad Española
de Neurorradio logía  

24 - 26 de octubre de 2019

Caballerizas Reales · Palacio de la Magdalena | S A N T A N D E R

Reunión AnualXLVIII
SOCIEDAD ESPAÑOLA DE
NEURORRADIOLOGÍA

PROGRAMA PRELIMINAR

S.E.N.R
Sociedad Española
de Neurorradio logía  

24 - 26 de octubre de 2019

Caballerizas Reales · Palacio de la Magdalena | S A N T A N D E R

Reunión AnualXLVIII
SOCIEDAD ESPAÑOLA DE
NEURORRADIOLOGÍA

PROGRAMA PRELIMINAR

Pedro Navia 

Hospital Universitario La Paz

ACTUALIZACIÓN EN NUEVAS TÉCNICAS DE 
EMBOLIZACIÓN DE ANEURISMAS



Pedro Navia

3

S.E.N.R
Sociedad Española
de Neurorradio logía  

Reunión AnualXLVIII
SOCIEDAD ESPAÑOLA DE
NEURORRADIOLOGÍA 24 - 26 de octubre de 2019

Caballerizas Reales · Palacio de la Magdalena | S A N T A N D E R 

COMITÉS
COMITÉ EJECUTIVO DE LA SENR
PRESIDENTA:  Dra. Ana Ramos
VICEPRESIDENTA: Dra. Nuria Bargalló
SECRETARIO: Dr. Federico Ballenilla
VICESECRETARIO : Dr. Juan Álvarez-Linera
TESORERA: Dra. Eloísa Santos
VOCAL CIENTÍFICO: Dra. Beatriz Brea
VOCAL DE INTERVENCIONISMO: Dr. Andrés González-Mandly
VOCAL DE RELACIONES INTERNACIONALES: Dr. Alberto Cabrera
VOCAL DE FORMACIÓN:  Dr. Antonio López-Rueda
COORDINADORA WEB/REDES SOCIALES: Dra. Sofía González Ortiz

COMITÉ ORGANIZADOR LOCAL
PRESIDENTE: Dr. Andrés González Mandly
VOCALES: Dra. Marta Drake Pérez 
 Dr. Javier García Poza
 Dª Aranzazu Gómez 
 Dr. Gerardo López Rasines
 Dr. Enrique Marco de Lucas
 Dra. Cristina Menéndez
 Dra. Eva Ruiz Pérez
 Dra. Elena Sánchez Salmón
 Dr. Eduardo Torres Díez
 Dra. Natalia Valle San Román

COMITÉ CIENTÍFICO
 Dra. Beatriz Brea Álvarez

 Dr. Alberto Gil García

 Dr. Andrés González Mandly

 Dra. Sofía González Ortiz

 Dr. Enrique Marco de Lucas

1974. Serbinenko, Instituto Neuroquirúrgico Burdenko de Moscú.

300 pacientes tratados endovascularmente con balones para oclusión de:


• Arterias.

• Fístulas carótido-cavernosas.

• Aneurismas cerebrales.

www.centauro.it Interventional Neuroradiology 13: 217-224, 2007
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Figure 2 Illustration showing the first report on the endosaccular occlusion of intracranial aneurysms with detachable bal-
loons. Serbinenko FA: Balloon catheterization and occlusion of major cerebral vessels. J Neurosurg 41: 125-145, 1974.
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1989 Guglielmi, UCLA.

Idea el sistema GDC. Viñuela, Sepetke y Engelson.

6 de marzo de 1990

2 coils para aneurisma cavernoso. UCLA.
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detachable, tied-up, latex balloon at its tip. Due
to its relative stiffness, however, the Debrun
system could only reach the cavernous portion
of the internal carotid artery. With this micro-
catheter, balloon endovascular treatment of di-
rect carotid-cavernous fistulae (with preserva-
tion of the carotid artery) and giant intracav-
ernous aneurysms (with sacrifice of the carotid
artery) became the gold standard procedures.

In 1981 Hieshima, an interventional neurora-
diologist, devised a thin (2.0-French), soft poly-
ethylene microcatheter to be used with a de-
tachable silastic balloon for the endovascular
occlusion of intracranial aneurysms 10. This sys-
tem was utilized by several centers specialized
in endovascular navigation for the treatment of
brain aneurysms.

A fundamental milestone in the history of
neuro-endovascular navigation was reached in
the mid-1980s. Engelson, a biomechanical engi-
neer working with a then small company (Tar-
get Therapeutics), had the idea of modifying
and improving an existing microcatheter. He
attached to the proximal polyethylene portion
a short distal section which was softer than
polyethylene but stiffer than the silicone tubing
used in existing microcatheters: the variable
stiffness “Tracker” microcatheter was born. He
also devised a steerable microguidewire with a
deformable tip to negotiate vascular bends, and
engineered a small radiopaque marker at the
tip of the microcatheter. By pushing the micro-
catheter over the microguidewire, the system
was capable of entering brain vessels while re-
maining steerable 5,15. The “Tracker” allowed in-
tracranial navigation simply by pushing the
catheter over the steerable guidewire. In 1985,
Engelson started animal testing of his new mi-
crocatheter at the Interventional Neuroradiol-
ogy Section of New York University. The Track-
er microcatheter was first used in patients in
1986 in the external carotid artery and subse-
quently in intracranial vessels. It allowed in-
tracranial navigation simply by pushing the mi-
crocatheter and for the first time the operator
did not have to rely on an external force, i.e. ex-
ternal magnets, nor antegrade blood flow to
perform distal superselective catheterization. A
range of such microcatheters became available
to the endovascular therapist, designed for en-
dovascular navigation using a microguidewire.
They were used to deliver balloons, coils and
liquid agents. This “over the wire” micro-
catheter opened the door to the widespread

Figure 4 Angiogram showing a small-necked basilar apex
aneurysm (lateral view). The aneurysm was selectively oc-
cluded with 2 platinum detachable GDC coils (total coil
length: 65 cm). This procedure was performed in 1990.

Figure 5 This 6-year follow-up angiogram shows persistent
complete occlusion of the aneurysm.
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Guglielmi G. Interventional Neuroradiology 13: 217-224, 2007 
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RECANALIZACIONES
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ten Brinck MFM, Jäger M, de Vries J, et al. Flow diversion treatment for acutely ruptured aneurysms. Journal of 
NeuroInterventional Surgery Published Online First: 24 August 2019. doi: 10.1136/neurintsurg-2019-015077

44 pacientes. 

FD en los siguientes 15 días de HSA. 

• 20 pacientes (45%) - complicaciones relacionadas con la intervención. 
• 12 pacientes (27%) con déficits neurológicos permanentes. 
• 5 re-rupturas (11%).
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PIPELINE VANTAGE

2020 
Nueva generación de FD. 

Microcatéter 0.021”
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SURPASS EVOLVE

FD de cromo-coblato. 
12 filamentos radiopacos de platino-tungsteno. 

Microcatéter XT-27. 
Arterias de 2-5 mm.
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SURPASS EVOLVE

The evolved solution
Offering the full access solution for your  
flow diversion needs. 

Copyright © 2019 Stryker
AP002373 v3.0

Stryker Corporation or its divisions or other corporate affiliated entities  
own, use or have applied for the following trademarks or service marks:  
AXS Catalyst, AXS Infinity LS, Excelsior, Stryker, Surpass Evolve, Surpass 
Streamline, XT-27. All other trademarks are trademarks of their respective 
owners or holders.

Labeled diameters (mm)

2.5 3.25 4.0 4.5 5.0

Unconstrained  
diameter 2.7 3.7 4.2 4.7 5.2

Recommended  
parent vessel  

diameter
2.0-2.5mm >2.5-3.25mm >3.25-4.0mm >4.0-4.5mm >4.5-5.0mm

# of wires 48 64

12 FD25012 FD32512 FD40012 FD45012

15 FD25015 FD32515 FD40015 FD45015 FD50015

17 FD32517 FD40017 FD45017

20 FD25020 FD32520 FD40020 FD45020 FD50020

25 FD32525 FD40025 FD45025 FD50025

30 FD40030 FD45030 FD50030

40 FD45040 FD50040
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n

g
th

 (
m

m
)

Comprehensive size offerings 

Control defined.

Stryker Neurovascular
47900 Bayside Parkway
Fremont, CA 94538

strykerneurovascular.com

Date of Release: APR/2019

EX_EN_IL

Australian 
Sponsor Address

Stryker Australia Pty Ltd 
8 Herbert Street 
St Leonards, NSW 2065 
Australia

AUS

Surpass Evolve™ Flow Diverter

See package insert for complete indications, 
complications, warnings, and instructions for use.

INDICATIONS FOR USE
The Surpass Evolve Flow Diverter System is indicated for 
use for the treatment of saccular or fusiform intracranial 
aneurysms arising from a parent vessel with a diameter 
≥2.0mm and ≤5.0mm.

Excelsior™ XT-27™ Microcatheter

See package insert for complete indications, 
complications, warnings, and instructions for use.

INTENDED USE / INDICATIONS FOR USE
Stryker Neurovascular Excelsior XT-27 Microcatheter is 
intended to assist in the delivery of diagnostic agents (such 
as contrast media), therapeutic agents, and non-liquid 
interventional devices (such as stents) that are indicated for 
use in the neurovasculature and with a catheter of 0.027 
inches in inner diameter.

AXS Infinity LS™ Long Sheath

See package insert for complete indications, 
contraindications, warnings and instructions  
for use.

INTENDED USE/INDICATIONS FOR USE
The AXS Infinity LS Long Sheath is indicated for the 
introduction of interventional devices into the peripheral, 
coronary, and neuro vasculature.

Surpass Streamline™ Flow Diverter

See package insert for complete indications, 
contraindications, warnings and instructions  
for use.

INTENDED USE / INDICATIONS FOR USE
The Surpass Streamline Flow Diverter is indicated for use 
in the endovascular treatment of patients (18 years of age 
and older) with unruptured large or giant saccular wide-neck 
(neck width ≥ 4 mm or dome-to-neck ratio < 2) or fusiform 
intracranial aneurysms in the internal carotid artery from the 
petrous segment to the terminus arising from a parent vessel 
with a diameter ≥ 2.5 mm and ≤ 5.3 mm.

AXS Catalyst™ Distal Access Catheter

See package insert for complete indications, 
complications, warnings, and instructions for use.

INTENDED USE/INDICATIONS FOR USE
The AXS Catalyst Distal Access Catheter is indicated for use 
in facilitating the insertion and guidance of appropriately 
sized interventional devices into a selected blood vessel in 
the peripheral and neurovascular systems. It is also indicated 
for the removal/aspiration of soft emboli and thrombi from 
vessels in the peripheral and neurovasculature.

THIS DOCUMENT IS INTENDED SOLELY FOR  
THE USE OF HEALTHCARE PROFESSIONALS.
A physician must always rely on his or her own professional 
clinical judgment when deciding whether to use a particular 
product when treating a particular patient. Stryker does not 
dispense medical advice and recommends that physicians 
be trained in the use of any particular product before using 
it in a procedure. The information presented is intended 
to demonstrate the breadth of Stryker product offerings. A 
physician must always refer to the package insert, product 
label and/or instructions for use before using any Stryker 
product. Products may not be available in all markets because 
product availability is subject to the regulatory and/or medical 
practices in individual markets. Please contact your Stryker 
representative if you have questions about the availability 
of Stryker products in your area. The Stryker products listed 
above are CE marked according to the Medical Device 
Directive 93/42/EEC.

All photographs taken by Stryker. 
Copyright © 2019 Stryker
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 • Despite having fewer wires, Surpass Evolve Flow Diverter  
maintains the high mesh density of Surpass Streamline™  
Flow Diverter by optimizing the braid angle

Optimized diversion
1.9 Product overview

4mm Surpass Streamline 
Flow Diverter
72 wire braid

=1mm2

4mm Surpass Evolve 
Flow Diverter
64 wire braid

Increasing mesh density

Product overview

Specifications

Sizing

Deployment tips 
& techniques
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p48 MW | Flow Modulation Device 

Enhanced safety in distal anatomies 
(1.75 – 3 mm vessel diameters). 
 
Bringing flow diversion to a new level.  

P64

2020 
Evolución del P48
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SILK VISTA 

silk vista baby
a gateway to treat smaller ar teries

Balt
10, rue de la Croix Vigneron, 95160 Montmorency France

Tél. : +33 (0)1 39 89 46 41 

Fax : +33 (0)1 34 17 03 46

www.balt.fr

ordering information 
A broad portfolio of low profile flow diverters.

The self-expandable Silk Vista Baby stents are designed for the treatment of intracranial aneurysms. Class III CE0297 in 

compliance with Medical Device Directive (MDD 93/42/EEC amended by 2007/47/EC). Manufactured by BALT Extrusion 

S.A.S. Carefully read the instructions for use before use. Not reimbursed. First CE marking:2018.

The content of this document, in particular data, information, trademarks and logos are BALT S.A.S and affiliates’ sole property. 

©2018 BALT S.A.S and affiliates, all rights reserved. Consequently, all representation and/ or reproduction, whether in part 

or in full, is forbidden and would be considered a violation of BALT S.A.S and affiliates’ copyrights and other intellectual 

proprietary rights. This document with associated pictures is non-contractual and is solely dedicated to healthcare professionals 

and BALT’s distributors (BALT’s supplier’s distributors). The products commercialized by BALT shall exclusively  

be used in accordance with the instructions for use included in the boxes. DC038GB 06/2018.

Reference Nominal stent Unconstrained stent Delivery 
catheter I.D.

Ø (mm) Length (mm) Ø (mm) Length (mm)

Silk Vista Baby SILK_V_2,25x10 2,25 10,5 2,5 8 .017’’

SILK_V_2,25x15 2,25 16 2,5 12 .017’’

SILK_V_2,25x20 2,25 22 2,5 15,5 .017’’

SILK_V_2,75x10 2,75 12,5 3,0 9 .017’’

SILK_V_2,75x15 2,75 17 3,0 12 .017’’

SILK_V_2,75x20 2,75 22 3,0 15 .017’’

SILK_V_2,75x25 2,75 26,5 3,0 18,5 .017’’

SILK_V_3,25x10 3,25 11 3,5 8,5 .017’’

SILK_V_3,25x15 3,25 16,5 3,5 12,5 .017’’

SILK_V_3,25x20 3,25 21 3,5 15 .017’’

SILK_V_3,25x25 3,25 26 3,5 18 .017’’

2020 
Evolución del Silk vista baby
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El nuevo dispositivo Xcalibur es una cura efectiva e inmediata de la enfermedad, no un tratamiento más para los 
síntomas de la misma. 
Xcalibur funciona desviando el flujo sanguíneo del aneurisma y causa estasis y trombosis controlada, al tiempo 
que corrige geométricamente la dilatación anormal del vaso enfermo, eliminando la tensión de ruptura en la pared 
del aneurisma.
Tecnología patentada: el implante está compuesto por una membrana polimérica microporosa ultra delgada 
soportada sobre un implante metálico.

Xcalibur Desviador de flujo

NO REQUIERE EL USO DE COILS

Tratamiento único y definitivo de aneurismas cerebrales

• Elevada cobertura de la lesión con un único dispositivo (más del 65%).
• Evita la necesidad de usar coils u otros dispositivos co-adyuvantes. El dispositivo se incorpora a la pared arterial y reconstruye de modo 

definitivo la rama principal.
• La densidad del poro garantiza una permeabilidad fiable de las ramas laterales. 
• Alta biocompatibilidad y seguridad.
• Expandible por balón.
• La postdilatación permite que el flow diverter quede perfectamente adaptado, respetando así la anatomía natural del mismo y permitiendo un 

flujo sanguíneo óptimo dentro del vaso sanguíneo.
• Excelentes resultados a largo plazo.

Referencia Diámetro del implante (XXX) Longitud del implante  (YY)

AOD 290513-XXX YY

3.25 mm

Cada diámetro 
disponible en:

15mm / 20mm  y 25mm de 
longitud

3.50 mm

3.75 mm

4.00 mm

4.25 mm

4.50 mm

PDB 290514-XXX YY
Balón de Post dilatación

3.75 mm

Todos los diámetros son de 
7mm de longitud4.25 mm

4.75 mm

Pre-procedimiento

Post implante inmediato

En Grupo Logsa siempre hemos apostado por las técnicas mínimamente invasivas, ya que es donde 
creemos que está el futuro de la medicina.
La Neurorradiología Intervencionista es una de las especialidades médicas que más rápidamente ha 
avanzado en los últimos tiempos.  El desarrollo de los medios diagnósticos, de las tecnologías de la imagen, 
así como de las técnicas mínimamente invasivas, está favoreciendo tratamientos endovasculares más 
eficaces, con menos riesgos, y una recuperación para el paciente mejor y más rápida. 

www.grupologsa.com

XCALIBUR

FD de acero inoxidable con membrana de polímero microporoso. 
Montado en un microcatéter balón (presión nominal 6 ATM). 

Postdilatación con balones de 7 mm. 
Diámetros de 3.25-4.5 mm y longitud de 15-25 mm. 

2 marcas radiopacas a cada lado.
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39 años. Fumadora. 
Episodios de cefalea, mareo y visión borrosa de 2 semanas de evolución.
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Control 6m
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The entire contour and shape of the DERIVO® mini 
Embolisation Device are perfectly visible due to Platinum-
Nitinol composite wires. 
 
Three additional Platinum-Iridium X-ray markers on both 
ends allow accurate placement and permanent control.

VISIBLEMINIATURISED
With the DERIVO® mini Embolisation Device small vessel 
diameters from 1.5 mm to 3.5 mm can be treated. All devices 
are deliverable through microcatheters with 0.021‘‘ ID.

DERIVO® vs. DERIVO® mini Embolisation Device Perfect vessel wall adaptability of DERIVO® mini Embolisation Device *Excellent visibility of  DERIVO® mini Embolisation Device contour * Simulation of DERIVO® mini Embolisation Device (2.5 x 15 mm) with Ankyras

Outstanding flexibility combined with well-balanced radial 
force lead to perfect adaptability of the DERIVO® mini 
Embolisation Device.

ADAPTIVE
Acandis® offers an unique sizing support in preparation of 
cases with the DERIVO® mini Embolisation Device.  
 
By the Acandis’ 3D sizing simulation based on the Ankyras 
software, we assist physicians to choose the optimal device 
dimension prior to treatment.

UTMOST SAFETY & EFFICACY

BlueXide® Surface Finishing

The Acandis® proprietary BlueXide® surface  
finishing aims to optimise biocompatibility  
and facilitates device delivery.

The smooth surface favours excellent opening behaviour  
as well as easy and safe delivery.

The corrosion protective BlueXide® surface ensures an  
extremely low Nickel ion release enhancing hemocompatibility  
and endothelialisation for an improved vessel healing.

The DERIVO® mini Embolisation Device  
is the miniaturisation of our proven and reliable  
DERIVO® Embolisation Device. 
 
PROVEN TECHNOLOGY – SAFE AND EFFICIENT.

SEM (scanning  
electron microscope)  
image of the surface

*  Images by courtesy of Prof. Dr. J. Fiehler and Dr. J.-H. Buhk,  
 University Hospital Hamburg-Eppendorf, Germany

DERIVO® gets mini

The entire contour and shape of the DERIVO® mini 
Embolisation Device are perfectly visible due to Platinum-
Nitinol composite wires. 
 
Three additional Platinum-Iridium X-ray markers on both 
ends allow accurate placement and permanent control.

VISIBLEMINIATURISED
With the DERIVO® mini Embolisation Device small vessel 
diameters from 1.5 mm to 3.5 mm can be treated. All devices 
are deliverable through microcatheters with 0.021‘‘ ID.

DERIVO® vs. DERIVO® mini Embolisation Device Perfect vessel wall adaptability of DERIVO® mini Embolisation Device *Excellent visibility of  DERIVO® mini Embolisation Device contour * Simulation of DERIVO® mini Embolisation Device (2.5 x 15 mm) with Ankyras

Outstanding flexibility combined with well-balanced radial 
force lead to perfect adaptability of the DERIVO® mini 
Embolisation Device.

ADAPTIVE
Acandis® offers an unique sizing support in preparation of 
cases with the DERIVO® mini Embolisation Device.  
 
By the Acandis’ 3D sizing simulation based on the Ankyras 
software, we assist physicians to choose the optimal device 
dimension prior to treatment.

UTMOST SAFETY & EFFICACY

BlueXide® Surface Finishing

The Acandis® proprietary BlueXide® surface  
finishing aims to optimise biocompatibility  
and facilitates device delivery.

The smooth surface favours excellent opening behaviour  
as well as easy and safe delivery.

The corrosion protective BlueXide® surface ensures an  
extremely low Nickel ion release enhancing hemocompatibility  
and endothelialisation for an improved vessel healing.

The DERIVO® mini Embolisation Device  
is the miniaturisation of our proven and reliable  
DERIVO® Embolisation Device. 
 
PROVEN TECHNOLOGY – SAFE AND EFFICIENT.

SEM (scanning  
electron microscope)  
image of the surface

*  Images by courtesy of Prof. Dr. J. Fiehler and Dr. J.-H. Buhk,  
 University Hospital Hamburg-Eppendorf, Germany

DERIVO® gets mini

DERIVO MINI

FD con 48 hilos de nitinol y platino 
Recubrimiento BlueXide (biocompatibilidad y endotelización) 

Arterias de 1.5-3.5 mm 
Microcatéter 0.021”
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• Excellent visibility and perfect adaptability
• For smaller vessel diameters (1.5 mm to 3.5 mm)
• For microcatheters with 0.021‘‘ ID

MINI BUT GREAT 
DERIVO® mini Embolisation Device
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75177 Pforzheim
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Tel: +49 7231 155 00 0
Fax: +49 7231 155 00 129
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www.acandis.com
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Labelled  
DERIVO® mini  

Dimensions (mm)

Reference 
Number

Device 
Diameter 

(mm)

Device 
Length 
(mm)

Recommended  
Vessel Diameter  

(mm)

Required  
Microcatheters  

for Delivery (Inch)

2.5 x 15 01-000428 2.5 15 1.5 – 2.5 0.021

2.5 x 20 01-000429 2.5 20 1.5 – 2.5 0.021

2.5 x 20 w/o tip 01-000432 2.5 20 1.5 – 2.5 0.021

2.5 x 25 01-000430 2.5 25 1.5 – 2.5 0.021

2.5 x 25 w/o tip 01-000433 2.5 25 1.5 – 2.5 0.021

3.0 x 15 01-000422 3.0 15 2.0 – 3.0 0.021

3.0 x 20 01-000423 3.0 20 2.0 – 3.0 0.021

3.0 x 20 w/o tip 01-000426 3.0 20 2.0 – 3.0 0.021

3.0 x 25 01-000424 3.0 25 2.0 – 3.0 0.021

3.0 x 25 w/o tip 01-000427 3.0 25 2.0 – 3.0 0.021

3.5 x 15 01-000416 3.5 15 2.5 – 3.5 0.021

3.5 x 20 01-000417 3.5 20 2.5 – 3.5 0.021

3.5 x 20 w/o tip 01-000420 3.5 20 2.5 – 3.5 0.021

3.5 x 25 01-000418 3.5 25 2.5 – 3.5 0.021

3.5 x 25 w/o tip 01-000421 3.5 25 2.5 – 3.5 0.021

Recommended Microcatheters

Product  
Name 

Reference 
Number

ID
(Inch)

OD dist. / prox.
(French)

Usable Length 
(cm)

Tip 
Shape

NeuroSlider® 21 01-000273 0.021 2.4 / 2.5 155 Straight

NeuroSlider® 21 DLC 01-000292 0.021 2.2 / 2.6 155 Straight

NeuroSlider® 21 DLC 01-000293 0.021 2.2 / 2.6 160 Straight

NeuroSlider® 21 DLC 01-000294 0.021 2.2 / 2.6 167 Straight
 

All changes or modifications, may they be technical or other, or changes in the availability of products are expressively reserved.

DERIVO MINI
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p48 MW | Flow Modulation Device 

Enhanced safety in distal anatomies 
(1.75 – 3 mm vessel diameters). 
 
Bringing flow diversion to a new level.  

P48

FD con 48 hilos de nitinol rellenos de Platino 
Arterias de 1.75-3 mm 

Microcatéter 0.021”

Precision

p48 MW
Flow Modulation Device Visibility Safety

The p48 MW Flow Modulation Device has received the CE Mark (CE 0297). 
It is not approved for sale nor is it available for sale or use in the United States.

• Platinum filled DFT wires provide full visibility

• Independently movable wire for enhanced safety

• Compatible with 0.021″ microcatheter*

• Designed for treatment of distal anatomies with 
vessel diameters from 1.75 mm to 3 mm

Key features

Illustrative Case of  an A. pericallosa aneurysm treated with p48 MW

In order to achieve safe 
positioning in extremely 
tortous and fragile vessels 
the inner distal wire is made 
of flexible nitinol with an 
atraumatic tip which can 
be moved independently 
from the implant. 

Movable inner distal wire

Initial position of distal wire

Withdrawn distal wire

The p48 MW Flow Modulation Device comprises 
the latest technological advances in the field of 
neurovascular aneurysm treatment. 48 drawn filled 
tubing (DFT) wires form a fully visible braided mesh 
to combine the radiopacity of platinum with the 
superelastic deformability of nitinol. 
Extending the concept of flow diversion to distal 
anatomies means operating in an even more sensitive 
environment. Thus, the p48 MW is compatible with 
0.021″ microcatheters and provides a movable 
inner distal wire enabling enhanced safety during 
neurovascular interventions.

Optimal wall apposition can be 
assessed more easily by the fully 
visible p48 MW resulting in more 
precise positioning. 

Radiopacity

Pre Post 3M Follow Up

*Please refer to compatibility table in Instructions For Use

A radiopaque marker indicates the 
“point of no return“ up to which 
the p48 MW can be resheathed 
into the microcatheter.

Case images by courtesy of Prof. Hans Henkes, Klinikum Stuttgart, Germany
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p48 MW | Flow Modulation Device 

Enhanced safety in distal anatomies 
(1.75 – 3 mm vessel diameters). 
 
Bringing flow diversion to a new level.  

P48

See the p48 MW in action
 scan the QR-code or visit http://bit.ly/p48Flow

p48 MW
Flow Modulation Device

Enhanced safety in distal anatomies.
Bringing flow diversion to a new level.

KIF-0057A
phenox GmbH | Lise-Meitner-Allee 31 | D-44801 Bochum | Germany
www.phenox.net | Tel. +49 234 36 919 0 | Fax +49 234 36 919 19

Specifications

p48 MW

REF

Max. 
vessel 

diameter
[mm]

Implant 
length 
in max. 
vessel
[mm]*

Min. 
vessel 

diameter
[mm]

Implant 
length in 

min. vessel 
[mm]*

P48-MW-200-9 2 9 1.75 9.9

P48-MW-200-12 2 12 1.75 12.8

P48-MW-200-15 2 15 1.75 16.1

P48-MW-300-9 3 9 2 12.7

P48-MW-300-12 3 12 2 16.4

P48-MW-300-15 3 15 2 21.3

P48-MW-300-18 3 18 2 25

*Length is defined as: length of implant measured in straight silicone vessel without aneurysm neck.

Compatible with 0.021″ MC

Microguía independiente
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HPC
Hydrophilic Polymer Coating

KIF-0067A

Bare1 with HPC1

HPC covalently binds to the surface of the stent. The layer is mechanically 
stable and firmly adherent. Significantly reduced platelet adhesion can be 
observed after human blood exposure.

Platelets
Receptors of platelets detect 
damages in the vessel wall or 
foreign bodies. Thus, they can 
launch the clotting cascade.

Glycocalix
Natural lining of the endothelium 
indicating an intact inner vessel 
wall.

p48 MW     Flow Modulation Device
The HPC coating mimics the glycocalix, thus the 
platelets do not recognize the surface as a foreign 
body. Systemic blood coagulation is not disturbed.

HPC

1 Data on File

HPC prevents triggering of the clotting cascade 
and thus reduces the risk of thrombus formation 
on phenox neurovascular implants.

DISCLAIMER: Please note, that the above shown 3D Illustration is inteded to visualize 
a simplified representation of the HPC effect. Thus, blood components in this illlustration 
are visually simplified and may not represent actual size proportions.

Review Article

Anti-thrombogenic coatings for
devices in neurointerventional surgery:
Case report and review of the literature

Hans Henkes1,2, Pervinder Bhogal3 , Marta Aguilar Pérez1,
Tim Lenz-Habijan4 , Catrin Bannewitz4, Marcus Peters5 ,
Christina Sengstock6, Oliver Ganslandt7, Pedro Lylyk8

and Hermann Monstadt4

Abstract
Background: Stent-assisted coiling and extra-saccular flow diversion require dual anti-platelet therapy due to the thrombo-
genic properties of the implants. While both methods are widely accepted, thromboembolic complications and the detri-
mental effects of dual anti-platelet therapy remain a concern. Anti-thrombogenic surface coatings aim to solve both of these
issues. Current developments are discussed within the framework of an actual clinical case.
Case description: A 33-year-old male patient lost consciousness while doing sport and was administered 500 mg acetyl-
salicylic acid on site. Computed tomography revealed a massive subarachnoid haemorrhage, and digital subtraction angi-
ography showed an aneurysm of the right middle cerebral artery. Stent-assisted coiling using a neck bridging device with a
hydrophilic coating (pCONUS_HPC) was considered as an appropriate approach. Another 500 mg acetylsalicylic acid IV was
given. After the single anti-platelet therapy was seen to be effective, a pCONUS_HPC was implanted, and the aneurysm sac
subsequently fully occluded using coils. No thrombus formation was encountered. During the following days, 2! 500 mg
acetylsalicylic acid IV daily were required to maintain single anti-platelet therapy, monitored by frequent response testing.
Follow-up digital subtraction angiography after 13 days confirmed the occlusion of the aneurysm and the patency of the
middle cerebral artery.
Conclusion: A variety of ways to reduce the thrombogenicity of neurovascular stents is discussed. Hydrophilic surface
coatings are a valid concept to improve the haemocompatibility of neurovascular implants while avoiding the use of
dual anti-platelet therapy. Phosphorylcholine and phenox hydrophilic polymer coating are currently the most promising
candidates. This concept is supported by anecdotal experience. However, formalised registries and randomised trials are
currently being established.

Keywords
Stent-assisted coiling, flow diversion, anti-thrombogenic coating, phosphorylcholine, pHPC
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Introduction

Currently, coil occlusion (alone, stent-assisted, or using a
compliant remodelling balloon), as well as extra- and
intra-saccular flow diversion, are widely accepted meth-
ods for the endovascular treatment of intracranial aneur-
ysms. Due to the thrombogenic surface of vascular
implants, dual anti-platelet therapy (DAPT) has been
considered mandatory since this treatment option was
introduced.1 Looking at large-scale meta-analyses,
neither stent-assisted coiling2 nor flow diversion3 is asso-
ciated with undue risks from thromboembolic complica-
tions. In daily practice, however, issues related to device
thrombogenicity and DAPT (e.g. non-responder status,

1Neuroradiological Clinic, Klinikum Stuttgart, Stuttgart, Germany
2Medical Faculty, University Duisburg-Essen, Essen, Germany
3Department of Interventional Neuroradiology, The Royal London Hospital,
London, UK
4phenox GmbH, Bochum, Germany
5Experimental Pneumology, Medical Faculty, Ruhr University, Bochum,
Germany
6Surgical Research, BG University Hospital Bergmannsheil Bochum, Ruhr
University, Bochum, Germany
7Neurosurgical Clinic, Klinikum Stuttgart, Stuttgart, Germany
8Clinica La Sagrada Familia, ENERI, Buenos Aires, Argentina
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Case Report

The p48_HPC
antithrombogenic flow
diverter: initial human
experience using single
antiplatelet therapy

Pervinder Bhogal1 , Carlos Bleise2,
Jorge Chudyk2, Ivan Lylyk2, Nicolas Perez2,
Hans Henkes3,4 and Pedro Lylyk2

Abstract
Objective: The p48 is a low-profile, intermediate-porosity flow diverter. phenox GmbH-
trademarked hydrophilic polymer coating (pHPC) is a hydrophilic coating that has been shown
in vitro to reduce the thrombogenicity of nitinol device surfaces. We performed the present study
to determine whether the p48_HPC can be implanted using prasugrel alone.
Methods: We retrospectively identified all patients who were treated with the p48_HPC from
January 2017 to December 2018 (n¼ 5) and underwent single antiplatelet therapy (SAPT) with
prasugrel. P2Y12 inhibition was confirmed by the VerifyNow assay. The occurrence of throm-
boembolic and haemorrhagic complications was recorded alongside the occlusion rates of the
treated aneurysms.
Results: All patients achieved adequate occlusion (Raymond–Roy Occlusion Classification I or II)
during the follow-up period. No thromboembolic complications occurred. One patient devel-
oped a contained haematoma within the Sylvian fissure from the treated aneurysm 2 weeks
postoperatively without clinical sequelae.
Conclusions: In this small series, no thromboembolic complications occurred in patients
treated with the surface modified p48_HPC flow diverter and SAPT. Further studies with
longer follow-up periods and larger cohorts should be performed.
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ANTIAGREGACIÓNp48 MW | Flow Modulation Device 

Enhanced safety in distal anatomies 
(1.75 – 3 mm vessel diameters). 
 
Bringing flow diversion to a new level.  
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SILK VISTA BABY

silk vista baby
a gateway to treat smaller ar teries

Balt
10, rue de la Croix Vigneron, 95160 Montmorency France

Tél. : +33 (0)1 39 89 46 41 

Fax : +33 (0)1 34 17 03 46

www.balt.fr

ordering information 
A broad portfolio of low profile flow diverters.

The self-expandable Silk Vista Baby stents are designed for the treatment of intracranial aneurysms. Class III CE0297 in 

compliance with Medical Device Directive (MDD 93/42/EEC amended by 2007/47/EC). Manufactured by BALT Extrusion 

S.A.S. Carefully read the instructions for use before use. Not reimbursed. First CE marking:2018.

The content of this document, in particular data, information, trademarks and logos are BALT S.A.S and affiliates’ sole property. 

©2018 BALT S.A.S and affiliates, all rights reserved. Consequently, all representation and/ or reproduction, whether in part 

or in full, is forbidden and would be considered a violation of BALT S.A.S and affiliates’ copyrights and other intellectual 

proprietary rights. This document with associated pictures is non-contractual and is solely dedicated to healthcare professionals 

and BALT’s distributors (BALT’s supplier’s distributors). The products commercialized by BALT shall exclusively  

be used in accordance with the instructions for use included in the boxes. DC038GB 06/2018.

Reference Nominal stent Unconstrained stent Delivery 
catheter I.D.

Ø (mm) Length (mm) Ø (mm) Length (mm)

Silk Vista Baby SILK_V_2,25x10 2,25 10,5 2,5 8 .017’’

SILK_V_2,25x15 2,25 16 2,5 12 .017’’

SILK_V_2,25x20 2,25 22 2,5 15,5 .017’’

SILK_V_2,75x10 2,75 12,5 3,0 9 .017’’

SILK_V_2,75x15 2,75 17 3,0 12 .017’’

SILK_V_2,75x20 2,75 22 3,0 15 .017’’

SILK_V_2,75x25 2,75 26,5 3,0 18,5 .017’’

SILK_V_3,25x10 3,25 11 3,5 8,5 .017’’

SILK_V_3,25x15 3,25 16,5 3,5 12,5 .017’’

SILK_V_3,25x20 3,25 21 3,5 15 .017’’

SILK_V_3,25x25 3,25 26 3,5 18 .017’’

FD con 48 hilos de nitinol y platino 
Arterias de 1.5-3.5 mm 

Microcatéter 0.017”
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ACCERO

Derivador de baja densidad. 
Filamentos de nitinol con interior de platino. 

Recubrimiento BlueXide: menor trombogenicidad y mejor biocompatibilidad. 
Dispositivo reposicionable hasta más del 95% y recuperable. 

Microcatéter de 0,0165”. 
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9ORDERING INFORMATION

Product Name Reference 
Number*

ID
(inch)

OD dist. / prox.
(French)

Usable Length 
(cm)

NeuroSlider® 17 01-000272 0.0165 1.9 / 2.1 155
 

* For availability please contact your local representative from Acandis®. 

All changes or modifications, may they be technical or other, or changes in the availability of products are expressively reserved.

Labelled ACCERO®
Stent Ø (mm)

Labelled ACCERO® Stent 
Length (mm)

Reference 
Number

Recommended 
Vessel Ø (mm)

Recommended MC 
for Delivery (inch)

2.5

10 01-00800

1.5 – 2.5

0.0165-0.017

15 01-00801

20 01-00802

3.5

10 01-00806

2.5 – 3.5
15 01-00807

20 01-00808

25 01-00841

4.5

15 01-00813

3.5 – 4.520 01-00814

25 01-00842

ACCERO
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Introducción  

Pulserider® es un implante auto expandible de Nitinol diseñado para el 
tratamiento de aneurismas complejos. El dispositivo Pulserider® actúa como 
un puente a través  del cuello de los aneurismas de cuello ancho que surgen 
cerca  o  en la propia  bifurcación del vaso. 

Garantía 
Marcado  CE   
 Organismo Notificado 0086 

Datos específicos del producto 

Referencia del fabricante 201-E/203-E/211-E/213-E/301-E/303-E/311-E/313-E 

Referencia del distribuidor 201-E/203-E/211-E/213-E/301-E/303-E/311-E/313-E 

Marca comercial CODMAN  

Página 1 

Ficha Técnica 

PulseRider® 

PULSERIDER

Estructura de nitinol con hojas distales que cubren el cuello 
Arterias de 2.7 - 4.5 mm 

8 marcas radiopacas 
Largado electrolítico 
Microcatéter 0.021”

FIG 1. The PulseRider device is intended for use with embolic coils for the treatment of unruptured wide-neck intracranial aneurysms originating on or
near a vessel bifurcation. The PulseRider has a unique arch design with concentrated coverage at the neck allowing attenuated coil packing, and open
architecture in the branch vessels eliminates struts crossing through the lumen of the branch vessels. Reproduced with permission from PulsarVascular.

FIG 2. Incidental large basilar artery aneurysm in a 60-year-old woman (case 1). A, The angiogram shows a 17-mm aneurysm with an 8-mm neck. B, 3D
reconstruction after rotational angiography shows the PulseRider device placement before coiling. C and D, An angiogram at the end of the procedure
shows final complete aneurysm occlusion. E, Angiographic follow-up at 6 months reveals complete aneurysm occlusion with an occlusion of the P1
segment of the posterior cerebral artery, which was supplied by the internal carotid artery via the posterior communicating artery (F). The patient was
asymptomatic.

2 Gory ● 2016 www.ajnr.org

Gory B et al. PulseRider Stent-Assisted Coiling of Wide-Neck Bifurcation Aneurysms: Periprocedural Results in an 
International Series. AJNR 2016, 37 (1) 130-135; DOI: https://doi.org/10.3174/ajnr.A4506

https://doi.org/10.3174/ajnr.A4506
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Ficha Técnica 

PulseRider® 

PULSERIDER

12 

Maximum expansion diameter for 2.7 to 3.5mm  device is 4.5mm 
Maximum expansion diameter for 3.5 to 4.5mm device is 6.0mm 

A range of sizes and shapes for variable anatomy  
8 catalog codes 

DSEM/COD/1114/0113 
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p48 MW | Flow Modulation Device 

Enhanced safety in distal anatomies 
(1.75 – 3 mm vessel diameters). 
 
Bringing flow diversion to a new level.  

PConus 2

Estructura de stent con corona distal con 6 pétalos 
Arterias de 1.75-3 mm 
Largado electrolítico 
Microcatéter 0.021”

Feb 2019 - phenox International Kickoff 2019 – Barcelona 

16. Juli 2018 

PCONUS 2 
CASE INVESTIGATION 
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p48 MW | Flow Modulation Device 

Enhanced safety in distal anatomies 
(1.75 – 3 mm vessel diameters). 
 
Bringing flow diversion to a new level.  

PConus 2

  8 

pCONUS 2 | Specifications 
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NEQSTENTCerus	Endovascular	Therapeutic	Approach		

•  Un-Ruptured	(Sole	Therapy)	
•  Select	Ruptured	

•  Ruptured	(Adjunctive	to	Coiling)	
•  Un-Ruptured	

•  Ruptured	(Sole	Therapy)	
•  Un-Ruptured	

 For Investigational Use Only || Confidential Do Not Copy or Distribute | © Cerus 
Endovascular 2017 

APM001.B 

Cerus	Endovascular	Therapeutic	Approach		

•  Un-Ruptured	(Sole	Therapy)	
•  Select	Ruptured	

•  Ruptured	(Adjunctive	to	Coiling)	
•  Un-Ruptured	

•  Ruptured	(Sole	Therapy)	
•  Un-Ruptured	

 For Investigational Use Only || Confidential Do Not Copy or Distribute | © Cerus 
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Tratamiento asociado a coils. 
Microcatéter 0.027” 

Largado electrolítico.

NEQSTENT™	Intra-Saccular	Stent	

Confidential		|		Do	Not	Copy	or	Distribute	|	 63	

•  Designed	to	treat	a	wide	range	of	aneurysm	morphologies	including	wide-neck,	side-
wall	and	bifurcation	aneurysms	

•  Adjunctive	device	providing	stable	aneurysm	neck	coverage	for	the	placement	of	
embolization	coils	within	sac	and	long	term	stable	occlusion	of	the	aneurysm	

•  Requires	the	physician	to	size	only	to	the	aneurysm	neck	

•  Smooth	and	controlled	delivery	into	aneurysm	sac	
•  Minimal	intra-arterial	components	and	some	flow	diverting	properties	to	reduce	coil	

compaction	and	recurrences			

•  Allows	for	side-wall	aneurysm	therapy	without	stent-assisted	device	

•  Delivered	using	established	catheterization	techniques	

•  Electrolytic	method	of	detachment	
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NEQSTENT™	FIM-Compassionate	Case	

Confidential		|		Do	Not	Copy	or	Distribute	|	 65	

Large	Basilar	Tip	Bifurcation	

25mm 

4 mm  

• Plate: 5 mm, 6 mm,  
8 mm, 10 mm, 12 mm, 14 
mm 
• 4 distal petals with 1 
radiopaque marker per 
loop 
• Separating fibers from 
polymer (nylon) 

!

Order!Number! A.!
Proximal!End!
Diameter!

B.!
Distal!
End!Diameter!!

C.!
Barrel!
Diameter!!
!

D.!
Barrel!
Length!

E.!
Usable!!
Length!!

BV>3560FR! 3.5mm! 3.0!mm! 6.0!mm! 6.0mm! 20mm!
BV>4065FR! 4.0mm! 3.5!mm! 6.5!mm! 6.5mm! 20mm!
BV>4070FR! 4.0mm! 3.5!mm! 7.5!mm! 7.0mm! 21mm!
BV>4580FR! 4.5mm! 4.0!mm! 7.5!mm! 8.0mm! 22mm!

Barrel	Marker	12X		

PulseRider	Marker	8X		

pCONus	Marker	5X		
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En Grupo Logsa siempre hemos apostado por las técnicas mínimamente invasivas, ya que es donde 
creemos que está el futuro de la medicina.
La Neurorradiología Intervencionista es una de las especialidades médicas que más rápidamente ha 
avanzado en los últimos tiempos.  El desarrollo de los medios diagnósticos, de las tecnologías de la imagen, 
así como de las técnicas mínimamente invasivas, está favoreciendo tratamientos endovasculares más 
eficaces, con menos riesgos, y una recuperación para el paciente mejor y más rápida. 

www.grupologsa.com

eCLIPs

Aneurismas de bifurcación 
Nitinol con 6 marcas radiopacas 

Diámetro 3.6 mm. Longitud 7.5 mm 
Para arterias de 2 - 3.25 mm 

Microcatéter 2.4F 
Microguía de 0.014”

El dispositivo eCLIPs está diseñado para tratar el 95% de los aneurismas cerebrales, incluidas las desafiantes 
bifurcaciones de cuello ancho.

Su innovador diseño no cilíndrico, en forma de columna vertebral, ofrece una serie de ventajas:

eCLIPs combina las mejores propiedades de los stents y de los desviadores de flujo. Su uso permite retener los 
coils y mejorar la interrupción del flujo sin condenar ningún vaso adyacente.
eCLIPs evita la entrada peligrosa en el entorno dinámico y frágil del saco del aneurisma, tendiendo un puente 
sobre el cuello del mismo y creando, a su vez, un efecto de diversión del flujo, proporcionando una plataforma para 
el crecimiento endotelial.

eCLIPsTM

Exclusivo sistema de remodelación para aneurismas en bifurcación intracraneal

• Posicionamiento óptimo en zona  contigua a bifurcación, adaptándose a la mayoría de vasos.
• No deja espacio entre el dispositivo y la pared del vaso, reduciendo el acumulo en dicha localización de trombos y material no deseado.
• Menos probabilidades de cruzar o encarcelar ramas perforantes o ramas laterales.
• Su segmento de anclaje evita la migración.
• Sin acortamiento después del despliegue.
• Retráctil y reposicionable.
• Se usa con guía de 0.014 “

Referencia DESCRIPCIÓN

SYSS-0026 Sistema remodelador de la bifurcación eCLIPs

SYSS-0030 Sistema separador para eCLIPs

El dispositivo eCLIPs está diseñado para tratar el 95% de los aneurismas cerebrales, incluidas las desafiantes 
bifurcaciones de cuello ancho.

Su innovador diseño no cilíndrico, en forma de columna vertebral, ofrece una serie de ventajas:

eCLIPs combina las mejores propiedades de los stents y de los desviadores de flujo. Su uso permite retener los 
coils y mejorar la interrupción del flujo sin condenar ningún vaso adyacente.
eCLIPs evita la entrada peligrosa en el entorno dinámico y frágil del saco del aneurisma, tendiendo un puente 
sobre el cuello del mismo y creando, a su vez, un efecto de diversión del flujo, proporcionando una plataforma para 
el crecimiento endotelial.

eCLIPsTM

Exclusivo sistema de remodelación para aneurismas en bifurcación intracraneal

• Posicionamiento óptimo en zona  contigua a bifurcación, adaptándose a la mayoría de vasos.
• No deja espacio entre el dispositivo y la pared del vaso, reduciendo el acumulo en dicha localización de trombos y material no deseado.
• Menos probabilidades de cruzar o encarcelar ramas perforantes o ramas laterales.
• Su segmento de anclaje evita la migración.
• Sin acortamiento después del despliegue.
• Retráctil y reposicionable.
• Se usa con guía de 0.014 “

Referencia DESCRIPCIÓN

SYSS-0026 Sistema remodelador de la bifurcación eCLIPs

SYSS-0030 Sistema separador para eCLIPs

Feb 2019 - phenox International Kickoff 2019 – Barcelona 
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WEB

Implante intrasacular tridimensional. 
Malla “MicroBraid” de hilos de Nitinol y Platino. 

Microcatéter 0.017” 
Largado electro-térmico. 

Sin necesidad de doble antiagregación.

WEB™ Aneurysm Embolization System
Overview

WEB™ Aneurysm Embolization System
Overview
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WEB

Implante intrasacular tridimensional. 
Malla “MicroBraid” de hilos de Nitinol y Platino. 

Microcatéter 0.017” 
Largado electro-térmico. 

Sin necesidad de doble antiagregación.

WEB™ Aneurysm Embolization System
Overview

Imaging Stop #3

¾ WEB™ Device Pre-Detachment:

• Assess device shape within aneurysm

• Determine the position of the WEB™ 

Device within the aneurysm sac

• Verify that the device is under lateral 

compression (“activated”)

• Confirm device position at neck and daughter 

vessels

• Verify that the device is properly covering 

the neck without encroaching on the 

parent vessels

• Remove tension from the system

Confidential. Do not copy or distribute.Image courtesy of Dr. Saleh Lamin, Birmingham, UK
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WEB

WEB™ Aneurysm Embolization System
Overview

2010 2013 2014 2015 2017

VIA 33 VIA 27 VIA 21

CATHETER SIZE

VIA 17

WEB™ DL
• Original platform
• Dual Layers

WEB™ SL and SLS
• Single layer
• Lower profile

EV Technology
• Enhanced 

Visualization
(Nitinol w/ platinum 
core)

21 System
• Lower profile
• 4-7 mm devices

17 System
• Lower profile
• 3-7 mm devices
• ½ sizes: 3.5 mm and 4.5 mm
• 2 mm height for sizes 3-5 mm

Systematic Optimization of WEB™ device Platform Over Time

Confidential. Do not copy or distribute.
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WEB™ Aneurysm Embolization System
Overview
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9.5-10.4 SL 11x9

8.5-9.4 SL 10x8 SL 11x8

7.5-8.4 SL 9x7 SL 10x7 SL 11x7

6.5-7.4 SL 8x6 SL 9x6 SL 10x6 SL 11x6

5.5-6.4 SL 7x5 SL 8x5 SL 9x5 SL 10x5

4.5-5.4 SL 6x4 SL 7x4 SL 8x4 SL 9x4

3.5-4.4 SL 4x3 SL 4.5x3 SL 5x3 SL 6x3 SL 7x3 SL 8x3

2.5-3.4 SL 3x2 SL 3.5x2 SL 4x2 SL 4.5x2 SL 5x2

2.0-2.6 2.7-3.1 3.2-3.6 3.7-4.1 4.2-4.6 4.7-5.5 5.6-6.5 6.6-7.4 7.5-8.3 8.4-9.2 9.3-10.0

AVERAGE ANEURYSM WIDTH (mm)

VIA 17 VIA 17 & VIA 21 VIA 27 VIA 33

WEB™ SL Device sizes changes at a glance

DELIVERY CATHETER

New Sizes (17 System)

17 system replace 21 system

Sizes available in 17 & 21 system

Discontinued 21 System Sizes

No change

SL 5X4

SL 6X5

SL 7X6

Confidential. Do not copy or distribute.
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WEB

WEB™ Aneurysm Embolization System
Overview

WEB Prospective GCP Studies 

Clinical	Study	 Objective	 Subjects	 Status	 Technology	

WEBCAST	 •  Long	Term	GCP	data	
•  Informed	prior	for	IDE	

51	
complete	

12	month	safety	and	
efficacy	 100%	WEB	DL	

French	
Observatory	
(“FROBS”)	

•  Long	Term	GCP	data		
French	
Reimbursement	

•  Informed	prior	for	IDE	

62	
complete	

12	month	safety	and	
efficacy		

52%	WEB	DL	
48%	WEB	SL	

WEBCAST	2	 •  Long	Term	GCP	data	
•  Informed	prior	for	IDE	

55	
complete	

30	day	safety		
6	month	follow	up	
presented	ISC	2016	

100%	WEB	SL	EV	

WEB-IT	 • U.S.	IDE	 150		
complete	

Enrollment	complete,	30	
day	safety	complete	

80%+	WEB	SL	EV	
WEB	21	Oct	2015	

CLARYS	 •  Focus	on	ruptured	
aneurysms	

7/50	
enrolled	 Enrollment	ongoing	 WEB	21	SL	EV	

Integration	of	17	system	

• Baja tasa de complicaciones isquémicas y hemorrágicas. 
• Disminución de las dosis de radiación. 
• Evita la doble antiagregación. 
• Tratamiento duradero y con bajas tasas de retratamiento.

• Curva de aprendizaje. 
• No indicado para todos los aneurismas: cuellos muy 

anchos, arterias naciendo del aneurisma, polilobulados, 
aneurismas laterales. 
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ContourCerus	Endovascular	Therapeutic	Approach		

•  Un-Ruptured	(Sole	Therapy)	
•  Select	Ruptured	

•  Ruptured	(Adjunctive	to	Coiling)	
•  Un-Ruptured	

•  Ruptured	(Sole	Therapy)	
•  Un-Ruptured	
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CONTOUR	Neurovascular	System™	
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•  Designed	to	treat	a	range	of	aneurysm	morphologies	including	wide-neck,	side-wall	and	bifurcation	
aneurysms	

•  Provides	a	combination	of	flow	diversion	at	the	neck	of	the	aneurysm	and	flow	disruption	within	the	
aneurysm	sac		

•  Supports	neo-intimal	growth	across	mesh	at	neck	and	subsequent	thrombosis	of	aneurysm	

•  Treats at the neck of the aneurysm	
•  Deployed	with	proven	existing	clinical	techniques	
•  A	single	device	occlusion	that	is	re-sheathable	&	re-deployable	
•  Electrolytic	method	of	detachment	
•  Strong	IP	portfolio	-	3	patents	issued	and	3	patents	pending	
•  No	intra-arterial	stabilizing	component	

•  Reduces/eliminates	need	for	dual	anti-platelet	therapy	
•  Simplified	sizing	approach	compared	to	other	intra-saccular	devices	(i.e.	neck	and	diameter	only)	

Tratar el cuello del aneurisma. 
Sin necesidad de doble antiagregación. 

Microcatéter 0.027” 
Largado electrolítico.
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Unique Stabilizing Design 

Force	

Once	the	double	layer	mesh	is	
fully	deployed	and	comes	in	
contact	with	the	wall	of	the	
aneurysm,	a	combination	of	the	
shape	set	design	and	positive	
force	at	the	tapered	neck	‘APEX’,	
distributes	lateral	forces	in	the	
proximal	region	to	stabilize	the	
device.	

APEX	

Inner	Layer	

Outer	Layer	

Note	the	increase	in	the	angle	of	the	Apex	when	a	force	is	applied	in	the	above	images	

Applied	Force	No	Applied	Force	

 For Investigational Use Only || Confidential Do Not Copy or Distribute | © Cerus 
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Device Sizing Chart 
(CONTOUR) 

REF	(Catalog	Number)	–	
Diameter	

Aneurysm	Neck	(mm)	 Aneurysm	Width	(mm)	 Minimum	Aneurysm	Height	(mm)	

CNS05	–	5	mm	 2.0	-	3.0	 2.0	-	3.5	 4.0	
CNS07	–	7	mm	 3.0	-	5.0	 3.0	-	5.5	 6.0	
CNS09	–	9	mm	 4.0	-	6.0	 5.0	-	7.5	 7.0	
CNS11	–	11	mm	 5.0	-	8.0	 7.0	-	8.5	 9.0	

	

 For Investigational Use Only || Confidential Do Not Copy or Distribute 
| © Cerus Endovascular 2017 

APM001.B 

Tamaño según la medida del cuello y el ancho del aneurisma.
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CONTOUR™	Case	Example	
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Pre-Treatment	 Post-Treatment	 3	Mo.	F/U	

Carotid	Bifurcation	aneurysm	treated	with	CONTOUR	Neurovascular	System™	

Aneurysm	shows	immediate	flow	stasis	on	deployment	of	device	maintained	at	24	hour	follow	up	
with	stability	of	the	device	in	situ	
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Cerus	Endovascular	Therapeutic	Approach		

•  Un-Ruptured	(Sole	Therapy)	
•  Select	Ruptured	

•  Ruptured	(Adjunctive	to	Coiling)	
•  Un-Ruptured	

•  Ruptured	(Sole	Therapy)	
•  Un-Ruptured	

 For Investigational Use Only || Confidential Do Not Copy or Distribute | © Cerus 
Endovascular 2017 

APM001.B 

COMANECI

ischer S, Weber A, Carolus A, et alCoiling of wide-necked carotid artery aneurysms assisted by a temporary bridging device 
(Comaneci): preliminary experienceJournal of NeuroInterventional Surgery 2017;9:1039-1097.
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Sirakov S, Sirakov A, Minkin K, et alEarly clinical experience with Cascade: a novel temporary neck bridging device for embolization 
of intracranial aneurysmsJournal of NeuroInterventional Surgery Published Online First: 21 September 2019. doi: 10.1136/
neurintsurg-2019-015338

CASCADE
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DOBLE MICROCATÉTER
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HYDROGEL COILS

Compuesto de co-polímeros sintéticos. 
Construido con un diámetro máximo al que vuelve bajo hidratación. 

Solo se expande donde hay espacio disponible. 
Sin fuerza expansiva sobre la pared del aneurisma o los coils adyacentes.

WEB™ Aneurysm Embolization System
Overview

Hydrogel Coil Design Evolution Benefits
15 years of Evolution

• Hydrogel coats coil surface expands 
significantly post implantation

• Limited working time
• Steaming required before use

HES 10

HES 18

HES 
14

HydroCoil® Implants
1st Generation Technology

HydroFrame®, HydroSoft® 3D, HydroSoft® and HydroFill® Coils
2nd Generation Technology

• Hydrogel inner core expands to fill the interior space of the platinum coil 
wind; limited expansion beyond coil wind

• No working time limits for HydroSoft, HydroSoft 3D and HydroFrame Coils; 
10 mins for HydroFill 5+mm diameter in a 0.17”size microcatheter

• Preparation is the same as platinum coils (no steaming necessary)

Softer Design

Easy to use



Pedro Navia

3

S.E.N.R
Sociedad Española
de Neurorradio logía  

Reunión AnualXLVIII
SOCIEDAD ESPAÑOLA DE
NEURORRADIOLOGÍA 24 - 26 de octubre de 2019

Caballerizas Reales · Palacio de la Magdalena | S A N T A N D E R 

COMITÉS
COMITÉ EJECUTIVO DE LA SENR
PRESIDENTA:  Dra. Ana Ramos
VICEPRESIDENTA: Dra. Nuria Bargalló
SECRETARIO: Dr. Federico Ballenilla
VICESECRETARIO : Dr. Juan Álvarez-Linera
TESORERA: Dra. Eloísa Santos
VOCAL CIENTÍFICO: Dra. Beatriz Brea
VOCAL DE INTERVENCIONISMO: Dr. Andrés González-Mandly
VOCAL DE RELACIONES INTERNACIONALES: Dr. Alberto Cabrera
VOCAL DE FORMACIÓN:  Dr. Antonio López-Rueda
COORDINADORA WEB/REDES SOCIALES: Dra. Sofía González Ortiz

COMITÉ ORGANIZADOR LOCAL
PRESIDENTE: Dr. Andrés González Mandly
VOCALES: Dra. Marta Drake Pérez 
 Dr. Javier García Poza
 Dª Aranzazu Gómez 
 Dr. Gerardo López Rasines
 Dr. Enrique Marco de Lucas
 Dra. Cristina Menéndez
 Dra. Eva Ruiz Pérez
 Dra. Elena Sánchez Salmón
 Dr. Eduardo Torres Díez
 Dra. Natalia Valle San Román

COMITÉ CIENTÍFICO
 Dra. Beatriz Brea Álvarez

 Dr. Alberto Gil García

 Dr. Andrés González Mandly

 Dra. Sofía González Ortiz

 Dr. Enrique Marco de Lucas

HYDROGEL COILS

WEB™ Aneurysm Embolization System
Overview

Hydrogel Coil Design Evolution Benefits
15 years of Evolution

• Hydrogel coats coil surface expands 
significantly post implantation

• Limited working time
• Steaming required before use

HES 10

HES 18

HES 
14

HydroCoil® Implants
1st Generation Technology

HydroFrame®, HydroSoft® 3D, HydroSoft® and HydroFill® Coils
2nd Generation Technology

• Hydrogel inner core expands to fill the interior space of the platinum coil 
wind; limited expansion beyond coil wind

• No working time limits for HydroSoft, HydroSoft 3D and HydroFrame Coils; 
10 mins for HydroFill 5+mm diameter in a 0.17”size microcatheter

• Preparation is the same as platinum coils (no steaming necessary)

Softer Design

Easy to use

ENSAYOS ALEATORIZADOS COMPARANDO CON COILS DE PLATINO: 

• GREAT STUDY: 513 pacientes. 
• HEAT STUDY: 600 pacientes. 
• HYBRID STUDY: 500 pacientes. 

RAGE STUDY: 1000 pacientes con aneurismas rotos.
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PC400

Diámetro 0.020”. 
Filamento de Platino con estructura interna de Nitinol sobre guía de Nitinol. 

Microcatéter PX SLIM 0.025” 
Mayor rapidez de tratamiento. 
Disminución de la radiación.
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Introducción  

Pulserider® es un implante auto expandible de Nitinol diseñado para el 
tratamiento de aneurismas complejos. El dispositivo Pulserider® actúa como 
un puente a través  del cuello de los aneurismas de cuello ancho que surgen 
cerca  o  en la propia  bifurcación del vaso. 

Garantía 
Marcado  CE   
 Organismo Notificado 0086 

Datos específicos del producto 

Referencia del fabricante 201-E/203-E/211-E/213-E/301-E/303-E/311-E/313-E 

Referencia del distribuidor 201-E/203-E/211-E/213-E/301-E/303-E/311-E/313-E 

Marca comercial CODMAN  

Página 1 

Ficha Técnica 

PulseRider® 

SPECTRA GALAXY G3 MINI

Diámetro de 0.009”
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Cerus	Endovascular	Therapeutic	Approach		

•  Un-Ruptured	(Sole	Therapy)	
•  Select	Ruptured	

•  Ruptured	(Adjunctive	to	Coiling)	
•  Un-Ruptured	

•  Ruptured	(Sole	Therapy)	
•  Un-Ruptured	

 For Investigational Use Only || Confidential Do Not Copy or Distribute | © Cerus 
Endovascular 2017 

APM001.B 

Coils 0.010” muy blandos y flexibles. 
Sistema de doble detección para la liberación (visual y auditiva). 

Compatible con microcatéteres de 1.5 Fr.

ED COILS

1Y	FU	
	
	
	
	
	
	
COILS:	6UDS	
(All	EDC-10	ES)	
1º	4mm	6cm	
2º	2.5mm	6cm	
3º	2.5mm	3cm	
4º	2mm	3cm	
5º	1.5mm	2cm	
6º	1.5mm	1cm			
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TRELLIX

Coils 0.018”  
Recubiertos por un polímero con memoria de forma. 
Polímero poroso, biocompatible y no-inflamatorio. 

El polímero recluta células sanguíneas (plaquetas, fibroblastos…) promoviendo la 
trombosis. Crece 2,5 veces su tamaño. Ventana de 10 min. para cada coil. 

Electrolargables. 
Microcatéter 0.021” (0.017”). 

Aprobación mercado CE esta semana.
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AVANCES EN ACCESO
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  1Nawka MT, et al. J NeuroIntervent Surg 2019;0:1–6. doi:10.1136/neurintsurg-2019-015073
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Evaluation of a modular in vitro neurovascular 
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ABSTRACT
Background Rapid development in endovascular 
aneurysm therapy continuously drives demand for 
suitable neurointerventional training opportunities.
Objective To investigate the value of an integrated 
modular neurovascular training environment for 
aneurysm embolization using additively manufactured 
vascular models.
Methods A large portfolio of 30 patient-specific 
aneurysm models derived from different treatment 
settings (eg, coiling, flow diversion, flow disruption) 
was fabricated using additive manufacturing. Models 
were integrated into a customizable neurointerventional 
simulator with interchangeable intracranial and cervical 
vessel segments and physiological circuit conditions 
(’HANNES’; Hamburg ANatomic Neurointerventional 
Endovascular Simulator). Multiple training courses were 
performed and participant feedback was obtained using 
a questionnaire.
Results Training for aneurysm embolization could 
be reliably performed using HANNES. Case-specific 
clinical difficulties, such as difficult aneurysm access or 
coil dislocation, could be reproduced. During a training 
session, models could be easily exchanged owing to 
standardized connectors in order to switch to a different 
treatment situation or to change from ’treated’ back to 
’untreated’ condition. Among 23 participants evaluating 
hands-on courses using a five-point scale from 1 
(strongly agree) to 5 (strongly disagree), HANNES was 
mostly rated as ’highly suitable for practicing aneurysm 
coil embolization’ (1.78±0.79).
Conclusion HANNES offers a wide variability 
and flexibility for case-specific hands-on training of 
intracranial aneurysm treatment, providing equal 
training conditions for each situation. The high degree 
of standardization offered may be valuable for analysis 
of device behavior or assessment of physician skills. 
Moreover, it has the ability to reduce the need for animal 
experiments.

INTRODUCTION
With an approximate prevalence of 2–4% in the 
general population, intracranial aneurysms (IAs) 
are a common finding. Lethal aneurysmal subarach-
noid hemorrhage, in the majority of cases caused 
by small IAs,1 is a major concern as most affected 
patients require emergency treatment.2 3 In recent 
years, neuroendovascular treatment has become 
the favored approach for many ruptured and 

unruptured IAs.4 As endovascular aneurysm treat-
ment is a rapidly developing field, it offers a wide 
range of distinct neurointerventional devices for 
long-term aneurysm occlusion.5–7 For neurointer-
ventionalists just starting, apart from the required 
anatomic and clinical knowledge, understanding of 
the angiography system as well as the applied mate-
rials is necessary and technical skills in handling 
the equipment need to be acquired.8 Interdepen-
dence between technical skills and clinical expertise 
has been proved in various settings, and artificial 
training environments have been shown to enhance 
handling and safe use of distinct microcatheters and 
microwires.9 10 Moreover, familiarization with new 
techniques or practice with less frequently encoun-
tered pathology can be realized using artificial 
training environments.5 6 Available training modal-
ities consist of animal models, computer-based 
angiography simulators, and synthetic vascular 
models.8 The recent advance in 3D printing tech-
nology and its implementation in the medical field 
offer enriching opportunities.11–13 The benefit 
of 3D-printed hollow aneurysm models based on 
real patients’ anatomy in perioperative training 
settings has been observed previously,11 14 15 and 
exact replicas of difficult human anatomies can 
help in planning of the surgical approach and may 
improve operator familiarity with new endovas-
cular devices.16 Additionally, such models provide 
an opportunity to imitate specific intraoperative 
challenges, subsequently aiming to assess alternate 
treatment options.16 17 

With the increasing availability of additive manu-
facturing techniques as a highly versatile tool for 
obtaining detailed vascular models,11 16 we aimed to 
develop a demonstrator of an integrated neurovas-
cular training environment with the key features of 
patient-specific, rapidly exchangeable intracranial 
and cervical vessel modules, near-physiologic flow 
conditions, and a complete femorocranial vascular 
access route (‘HANNES’; Hamburg ANatomic 
Neurointerventional Endovascular Simulator). 
Physicians participating in neurointerventional 
hands-on training courses in our department were 
asked about their neurointerventional experience 
with HANNES and a simplified interventional 
training setup (‘SITS’; Simplified Interventional 
Training Setup). Our aim was to assess the value of an 
integrated modular neurovascular training environ-
ment for aneurysm embolization using 3D-printed 
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ABSTRACT
Background Rapid development in endovascular 
aneurysm therapy continuously drives demand for 
suitable neurointerventional training opportunities.
Objective To investigate the value of an integrated 
modular neurovascular training environment for 
aneurysm embolization using additively manufactured 
vascular models.
Methods A large portfolio of 30 patient-specific 
aneurysm models derived from different treatment 
settings (eg, coiling, flow diversion, flow disruption) 
was fabricated using additive manufacturing. Models 
were integrated into a customizable neurointerventional 
simulator with interchangeable intracranial and cervical 
vessel segments and physiological circuit conditions 
(’HANNES’; Hamburg ANatomic Neurointerventional 
Endovascular Simulator). Multiple training courses were 
performed and participant feedback was obtained using 
a questionnaire.
Results Training for aneurysm embolization could 
be reliably performed using HANNES. Case-specific 
clinical difficulties, such as difficult aneurysm access or 
coil dislocation, could be reproduced. During a training 
session, models could be easily exchanged owing to 
standardized connectors in order to switch to a different 
treatment situation or to change from ’treated’ back to 
’untreated’ condition. Among 23 participants evaluating 
hands-on courses using a five-point scale from 1 
(strongly agree) to 5 (strongly disagree), HANNES was 
mostly rated as ’highly suitable for practicing aneurysm 
coil embolization’ (1.78±0.79).
Conclusion HANNES offers a wide variability 
and flexibility for case-specific hands-on training of 
intracranial aneurysm treatment, providing equal 
training conditions for each situation. The high degree 
of standardization offered may be valuable for analysis 
of device behavior or assessment of physician skills. 
Moreover, it has the ability to reduce the need for animal 
experiments.

INTRODUCTION
With an approximate prevalence of 2–4% in the 
general population, intracranial aneurysms (IAs) 
are a common finding. Lethal aneurysmal subarach-
noid hemorrhage, in the majority of cases caused 
by small IAs,1 is a major concern as most affected 
patients require emergency treatment.2 3 In recent 
years, neuroendovascular treatment has become 
the favored approach for many ruptured and 

unruptured IAs.4 As endovascular aneurysm treat-
ment is a rapidly developing field, it offers a wide 
range of distinct neurointerventional devices for 
long-term aneurysm occlusion.5–7 For neurointer-
ventionalists just starting, apart from the required 
anatomic and clinical knowledge, understanding of 
the angiography system as well as the applied mate-
rials is necessary and technical skills in handling 
the equipment need to be acquired.8 Interdepen-
dence between technical skills and clinical expertise 
has been proved in various settings, and artificial 
training environments have been shown to enhance 
handling and safe use of distinct microcatheters and 
microwires.9 10 Moreover, familiarization with new 
techniques or practice with less frequently encoun-
tered pathology can be realized using artificial 
training environments.5 6 Available training modal-
ities consist of animal models, computer-based 
angiography simulators, and synthetic vascular 
models.8 The recent advance in 3D printing tech-
nology and its implementation in the medical field 
offer enriching opportunities.11–13 The benefit 
of 3D-printed hollow aneurysm models based on 
real patients’ anatomy in perioperative training 
settings has been observed previously,11 14 15 and 
exact replicas of difficult human anatomies can 
help in planning of the surgical approach and may 
improve operator familiarity with new endovas-
cular devices.16 Additionally, such models provide 
an opportunity to imitate specific intraoperative 
challenges, subsequently aiming to assess alternate 
treatment options.16 17 

With the increasing availability of additive manu-
facturing techniques as a highly versatile tool for 
obtaining detailed vascular models,11 16 we aimed to 
develop a demonstrator of an integrated neurovas-
cular training environment with the key features of 
patient-specific, rapidly exchangeable intracranial 
and cervical vessel modules, near-physiologic flow 
conditions, and a complete femorocranial vascular 
access route (‘HANNES’; Hamburg ANatomic 
Neurointerventional Endovascular Simulator). 
Physicians participating in neurointerventional 
hands-on training courses in our department were 
asked about their neurointerventional experience 
with HANNES and a simplified interventional 
training setup (‘SITS’; Simplified Interventional 
Training Setup). Our aim was to assess the value of an 
integrated modular neurovascular training environ-
ment for aneurysm embolization using 3D-printed 
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aneurysm models. We hypothesized that working on HANNES 
provides numerous advantages and is thus better than an ordi-
nary neurointerventional training setup.

METHODS
Patient data and aneurysm models
We designed a single-center study with waived individual 
consent. Research was approved by the local ethical committee 
at Medical Chamber Hamburg, Germany. Twenty-nine patients 
with 30 IAs comprising different dimensions and anatomic loca-
tions were retrospectively identified. Existing clinical 3D rota-
tional angiography data (AlluraClarity FD 20/20 angiography 
system, Philips Healthcare, Best, The Netherlands) were used 
for additive fabrication of hollow aneurysm models, as described 
previously.11 Images were obtained with the following param-
eters: 220° rotation (5 s), 150 single frames at a frame rate of 
30/s, 27 cm detector field of view, and 512 acquisition matrix. 
Reconstruction was conducted using an intermediate kernel 
with an isotropic voxel size (0.8 mm). Images were anonymized 
before exportation and data were processed using Analyze 11.0 
(AnalyzeDirect, Inc., Overland Park, Kansas, USA) and CATIA 
V5 (Dassault Systèmes SA, Vélizy-Villacoublay, France). 3D 
hollow aneurysm models were manufactured using either a semi-
transparent (TangoPlus FLX930 27 Shore A) or an opaque mate-
rial (Formlabs flexible photopolymer resin FLFLGR02) with wall 
thicknesses ranging from 1 to 2 mm. TangoPlus is a rubber-like 
material, characterized by its elasticity, whereas Formlabs is a 
slightly stiffer material, providing higher tear resistance. Tango-
Plus models are produced applying multi-jet modeling tech-
nology. Formlabs models are manufactured using a laser-based 
stereolithography 3D printer. Following the individualization 
standardized process according to Spallek et al,18 patient-specific 
aneurysm models can be designed easily at any time.

SITS before the implementation of HANNES
From October 2016 to November 2017, before the use of 
HANNES, training courses were performed with SITS using 
TangoPlus aneurysm models (3–5 cm length, omitting the 

thoracoabdominal and cervical vessels as well as the petrous 
segment of the internal carotid artery) connected to a silicone 
tube flow circuit. An external pump provided water for the 
system, operating at room temperature.

Experimental setup of HANNES
The newly developed integrated neurovascular training envi-
ronment (HANNES) operates with a standardized silicone 
aorta, including the proximal femoral arteries used as angio-
graphic access route and the main aortic branches. HANNES 
was used for training courses starting in December 2017. Several 
different carotid arteries (straight and curved) and intracranial 
aneurysm models derived from patient anatomy were manu-
factured, applying the Formlabs material. Using standardized 
quick-change adapters, cervical and intracranial anatomies can 
be exchanged easily to switch to a different treatment scenario. 
A standard skull-base completes the whole relevant vessel tree 
for neurointerventions. Near-physiological circuit conditions 
are provided by an integrated pump enabling an adjustable flow 
rate into the system, a pulsatile valve for creating a pulse adjust-
able between 0 and 150 bpm, a fluid reservoir, and a heating 
system for raising the fluid temperature up to 45°C. The stan-
dardized system configuration provides a water temperature 
of 37°C, a flow rate of around 0.4 L/min through the intracra-
nial vessels, and a pulse rate of 70 bpm. As implementation of 
a silicone based aorta causes relatively high friction forces, the 
system pressure diverges slightly from physiologic conditions. 
A pulsating pressure gradient between 100 and 120 mmHg is 
achieved, resulting in a pulse shift of 20 mm Hg. HANNES pres-
ently makes it possible to perform aneurysm coil embolization, 
WEB and flow diverter placement under fluoroscopic control.

All training sessions were carried out in a research laboratory 
equipped with a fully featured angiography system (AlluraClarity 
FD 20, Philips Healthcare, Best, The Netherlands). Figure 1 
illustrates the principal setup of HANNES as used during the 
training sessions.

In addition to rarely occurring aneurysm model perfora-
tions, we are aiming to develop an external aneurysm rupture 

Figure 1 HANNES setup. (A) Training setup of HANNES in the angiographic research laboratory; note the guiding catheter introduced into the 
femoral artery. (B) HANNES’ skull base offers the possibility of connecting two different cervical vessel anatomies and two aneurysm models 
simultaneously. Specially designed adapters facilitate model exchange; HANNES is designed with no inner edges at change positions. (C) DSA of a 
large aneurysm model as depicted in our experimental angiosuite.
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ABSTRACT
Background and purpose Microcatheterization is 
an important, but also difficult, technique used for the 
embolization of intracranial aneurysms. The purpose of 
this study was to investigate the application of three-
dimensional (3D) printing technology in microcatheter 
shaping.
Methods Nine cases of internal carotid artery posterior 
communicating artery aneurysm diagnosed by CT 
angiography were selected, and 3D printing technology 
was used to build a 3D model including the aneurysm 
and the parent artery. The hollow and translucent model 
had certain flexibility; it was immersed in water and 
the microcatheter was introduced into the water to the 
target position in the aneurysm, followed by heating 
the water temperature to 50°C. After soaking for 5 min, 
the microcatheter was taken out and the shaping was 
completed. After sterilization, the shaped microcatheter 
was used for arterial aneurysm embolization and 
evaluation was conducted.
Results Nine cases of microcatheter shaping were 
satisfactory and shaping the needle was not necessary; 
no rebound was observed. The microcatheter was placed 
in an ideal position, and the stent-assisted method was 
used in three cases of wide-neck aneurysm. There were 
no complications related to surgery.
Conclusion A new microcatheter shaping method 
using 3D printing technology makes intracranial artery 
aneurysm embolization more stable and efficient.

INTRODUCTION
The stable and precise shaping of the microcatheter 
is the key to successful intervention embolization 
of the intracranial artery aneurysm.1–4 Appropriate 
microcatheter shaping provides intra-aneurysm 
stability of the microcatheter during aneurysm 
embolization. If the shape of the microcatheter tip 
is inappropriate it can cause premature retreat of 
the microcatheter and affects the further packing of 
the coil. Lee et al found that microcatheter shaping 
during aneurysm intervention resulted in good 
immediate and long-term angiographic outcomes 
with a low rate of periprocedural complications.5 
Xiaochuan et al used the ‘Z-shape’, ‘S-shape’ or 
‘U-shape’ of microcatheter tip shaping to locate and 
stabilize the microcatheter according to the posi-
tion and orientation of the aneurysm. All patients 
presented good clinical results.6 Although micro-
catheter shaping is a routine technique, it can be 
difficult to conduct. In some special sites or in aneu-
rysms with complex morphology, even experienced 
doctors sometimes need to shape the microcatheter 

multiple times to achieve successful shaping. There 
are many reports on the new methods of micro-
catheter shaping,2 7–9 but there are certain limita-
tions. We developed a new microcatheter shaping 
method by using three-dimensional (3D) printing 
technology and evaluated the usefulness of the tech-
nique during surgery. 

METHODS
Patient selection
Because the diameter of the artery which functions 
as the parent internal carotid artery is relatively 
wide, the error caused by the difference in accuracy 
of the CT angiography (CTA) file can be reduced. 
At the same time, in order to reduce the impact of 
serious illness on prognostic evaluation, patients 
with relatively mild illness were selected. This 
study established the following inclusion criteria: 
(1) arterial aneurysm with rupture and hemorrhage 
confirmed by CT examination, Hunt-Hess grade 
0–III; (2) post-communicating artery aneurysm 
confirmed by CTA examination; (3) no surgical-re-
lated contraindications. Nine patients with rupture 
communicating artery aneurysm diagnosed by CTA 
from March to September 2018 were selected.

PREOPERATIVE MODEL PREPARATION
Model establishment
The files in DICOM format of CTA were input 
into the Mimics Innovation Suite software (Mate-
rialise 18, Leuven, Belgium), to establish the 
STL (stereolithography) file. The 3D image data 
including the aneurysm and the parent artery were 
captured segmentally and input into a 3D printer 
(DWS-XFAB, Italy). Transparent elastic liquid 
photosensitive resin was used as the printing mate-
rial, and DLP (digital light procession) 3D printing 
technology was used to print out the model, which 
is hollow and made of photosensitive resin; the 
printer model resolution was 0.02 mm. The inner 
cavity was printed at the ratio of 1:1 of the true 
vascular cavity with a wall thickness of 0.5 mm and 
certain visibility and flexibility. The lumen could be 
clearly observed and the wall could be pushed and 
pressed. After the preparation of the model, it was 
measured to check whether the inner diameter of 
the model matched the inner diameter of the STL 
image, and whether the appearance was consistent.

Model sterilized
The 3D model in this experiment was sterilized 
by low-temperature plasma sterilization and a 
low-temperature plasma sterilizer with a short 
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ABSTRACT
Background and purpose Microcatheterization is 
an important, but also difficult, technique used for the 
embolization of intracranial aneurysms. The purpose of 
this study was to investigate the application of three-
dimensional (3D) printing technology in microcatheter 
shaping.
Methods Nine cases of internal carotid artery posterior 
communicating artery aneurysm diagnosed by CT 
angiography were selected, and 3D printing technology 
was used to build a 3D model including the aneurysm 
and the parent artery. The hollow and translucent model 
had certain flexibility; it was immersed in water and 
the microcatheter was introduced into the water to the 
target position in the aneurysm, followed by heating 
the water temperature to 50°C. After soaking for 5 min, 
the microcatheter was taken out and the shaping was 
completed. After sterilization, the shaped microcatheter 
was used for arterial aneurysm embolization and 
evaluation was conducted.
Results Nine cases of microcatheter shaping were 
satisfactory and shaping the needle was not necessary; 
no rebound was observed. The microcatheter was placed 
in an ideal position, and the stent-assisted method was 
used in three cases of wide-neck aneurysm. There were 
no complications related to surgery.
Conclusion A new microcatheter shaping method 
using 3D printing technology makes intracranial artery 
aneurysm embolization more stable and efficient.

INTRODUCTION
The stable and precise shaping of the microcatheter 
is the key to successful intervention embolization 
of the intracranial artery aneurysm.1–4 Appropriate 
microcatheter shaping provides intra-aneurysm 
stability of the microcatheter during aneurysm 
embolization. If the shape of the microcatheter tip 
is inappropriate it can cause premature retreat of 
the microcatheter and affects the further packing of 
the coil. Lee et al found that microcatheter shaping 
during aneurysm intervention resulted in good 
immediate and long-term angiographic outcomes 
with a low rate of periprocedural complications.5 
Xiaochuan et al used the ‘Z-shape’, ‘S-shape’ or 
‘U-shape’ of microcatheter tip shaping to locate and 
stabilize the microcatheter according to the posi-
tion and orientation of the aneurysm. All patients 
presented good clinical results.6 Although micro-
catheter shaping is a routine technique, it can be 
difficult to conduct. In some special sites or in aneu-
rysms with complex morphology, even experienced 
doctors sometimes need to shape the microcatheter 

multiple times to achieve successful shaping. There 
are many reports on the new methods of micro-
catheter shaping,2 7–9 but there are certain limita-
tions. We developed a new microcatheter shaping 
method by using three-dimensional (3D) printing 
technology and evaluated the usefulness of the tech-
nique during surgery. 

METHODS
Patient selection
Because the diameter of the artery which functions 
as the parent internal carotid artery is relatively 
wide, the error caused by the difference in accuracy 
of the CT angiography (CTA) file can be reduced. 
At the same time, in order to reduce the impact of 
serious illness on prognostic evaluation, patients 
with relatively mild illness were selected. This 
study established the following inclusion criteria: 
(1) arterial aneurysm with rupture and hemorrhage 
confirmed by CT examination, Hunt-Hess grade 
0–III; (2) post-communicating artery aneurysm 
confirmed by CTA examination; (3) no surgical-re-
lated contraindications. Nine patients with rupture 
communicating artery aneurysm diagnosed by CTA 
from March to September 2018 were selected.

PREOPERATIVE MODEL PREPARATION
Model establishment
The files in DICOM format of CTA were input 
into the Mimics Innovation Suite software (Mate-
rialise 18, Leuven, Belgium), to establish the 
STL (stereolithography) file. The 3D image data 
including the aneurysm and the parent artery were 
captured segmentally and input into a 3D printer 
(DWS-XFAB, Italy). Transparent elastic liquid 
photosensitive resin was used as the printing mate-
rial, and DLP (digital light procession) 3D printing 
technology was used to print out the model, which 
is hollow and made of photosensitive resin; the 
printer model resolution was 0.02 mm. The inner 
cavity was printed at the ratio of 1:1 of the true 
vascular cavity with a wall thickness of 0.5 mm and 
certain visibility and flexibility. The lumen could be 
clearly observed and the wall could be pushed and 
pressed. After the preparation of the model, it was 
measured to check whether the inner diameter of 
the model matched the inner diameter of the STL 
image, and whether the appearance was consistent.

Model sterilized
The 3D model in this experiment was sterilized 
by low-temperature plasma sterilization and a 
low-temperature plasma sterilizer with a short 
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sterilization time in the mode of enhanced circulation (specifica-
tion PS-100-B, SHINVA, China), which is suitable for the steril-
ization of long-cavity items. The sterilization lasted about 1 hour. 
The sterilized model was reserved for use.

INTRAOPERATIVE MODEL USE AND EVALUATION
Microcatheter shaping
Because the silicone lumen was less compliant than a real blood 
vessel, the microcatheter produced great friction and was not 
easy to position in the model. We immersed the model in water 
and the whole process was operated under water to increase the 
compliance of the microcatheter. Generally, the microcatheter 
was directly placed into the model. In case of resistance, the wall 
of the tube could be pressed or the microguide wire could be 
introduced until a desired position of the aneurysm was reached. 
The water temperature was heated to 50°C. After 5 min, the 
microcatheters were pulled out to complete the shaping. The 
0° SL-10 microcatheters were used for all microtubes (Stryker, 
USA) Figure 1.

Practical application and evaluation
Routine 3D digital subtraction angiography (DSA) was 
performed before the operation and the size of the aneurysm 
was recorded. The shaped model was used for the treatment of 
the artery aneurysm embolization. The shaped microcatheters 
were evaluated using the methods of Toshihiro Ishibashi et al, 
and the usefulness of the technique was evaluated according 
to four standards (positioning, stability, and shape modifica-
tion). The same standards were used for everyone. Two senior 
professors in neurointervention used 'good' and 'poor' to eval-
uate the accessibility, the in-position condition and stability, 
recorded whether re-shaping was needed,10 whether stent-assis-
tance or other techniques were necessary, and evaluated other 
indicators such as aneurysm embolization rate and intraopera-
tive complications. Prognostic assessment MRSModified Rankin 
Scale) was performed 3 months after surgery.

RESULTS
In nine patients, the head end of the microcatheter was not well 
attached in the intra-aneurysm, but the packing of the coil was 
not affected. All the remaining shaped microcatheters reached 
the target position smoothly and were stable in the packing 

process. The microcatheters were not shaped for a second time 
in this study (supplementary table 1). Three patients with wide-
neck aneurysms received stent-assisted treatment. For these three 
cases, the stents were first released, then the microcatheters were 
inserted into the aneurysm through the stent mesh by a guide 
wire. If the in-stent release technique was used, re-shaping might 
be needed. The packing process was stable with smooth arrival 
of the microcatheters in position and no surgical complications. 
Most achieved complete embolization. The prognosis was good 
at 3 months postoperatively (supplementary table 2).

DISCUSSION
The application of 3D printing technology in medical care has 
developed rapidly in recent years. Kaneko et al have even success-
fully established a geometrically realistic intracranial aneu-
rysm model with a living endothelium lining using 3D printing 
technology. This in vitro model will provide a new method for 
studying aneurysm growth or rupture.11 A recent multicenter 
study showed that past simulation training of neurological inter-
ventions was often performed using animal models, and lacked 
standardized training for neurointerventional physicians. There-
fore, it is necessary to further develop a standardized artificial 
environment that meets the requirement to replace animal 
model training.12 3D printing technology provides a promising 
method to establish an in vitro model for simulation training 
of interventional surgery or to directly apply 3D printing tech-
niques to surgery. Thus an in vitro model of an aneurysm can be 
established by 3D printing, and the microcatheter can be directly 
shaped by the model and applied to aneurysm embolization 
surgery.

Microcatheter shaping is one of the important factors for 
the successful embolization of an aneurysm. At present, most 
surgeons perform manual microcatheter shaping according to 
the 3D-DSA image on the screen. Although this technique is the 
basis for cerebrovascular intervention, sometimes the microcath-
eter shaping can be unsatisfactory. There are two main reasons. 
First, the 2D computer screen lacks in-depth information, so 
the surgeon cannot make accurate spatial assessments of the 3D 
structure and position. Second, it is difficult for the surgeon to 
accurately determine the true path of the microcatheter into the 
parent artery and has to depend on experience.10

It has also been reported that new methods have been proposed 
for microcatheter shaping; for example, some investigators used 
3D printing technology to print a solid model and imitated the 
shape of the model to shape the microcatheter so that the surgeon 
can more intuitively understand its 3D shape. However, it still 
fails to get rid of the inaccuracy caused by the manual measure-
ment, and the problem of rebound due to the use of the shaping 
needle cannot be overcome.9 10 Others have directly shaped the 
microcatheter in the body and introduced the microcatheter in 
between the parent artery and the aneurysm opening for stasis 
for a period of time. After it was pulled out, the head end was 
shaped for a second time.13 14 Shaping in vivo has certain risks 
compared with shaping in vitro and there are some uncontrol-
lable factors in the degree of position-reaching of the microcath-
eter and the secondary shape of the head end.

Due to the expiration of the 3D printing patent, the cost 
has dropped drastically, and printing a single selected blood 
vessel model is relatively inexpensive. The use of new machines 
and materials has made 3D printing more applicable to medical 
clinics. In this group of patients, 3D printing technology was 
used to shape the microcatheter and the characteristics are as 
follows. In the past, most of the 3D printing of brain blood 
vessels used 3D-DSA. If a ruptured aneurysm requires emergency 

Figure 1 Intracranial aneurysm embolization using 3D printing 
technology for microcatheter shapping. Firstly, the STL format file was 
made by CTA source file(A), and the model of aneurysm was printed by 
3D printer(B). The microcatheter was placed in the target position of the 
model in water(C). The water temperature was raised to 50°C. After 5 
minutes(D), the microtubule was pulled out(E) and embolized with the 
new-shaped microtubule(F). 
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ABSTRACT
Background Angiographic parametric imaging (API) 
is an imaging method that uses digital subtraction 
angiography (DSA) to characterize contrast media 
dynamics throughout the vasculature. This requires 
manual placement of a region of interest over a lesion 
(eg, an aneurysm sac) by an operator.
Objective The purpose of our work was to determine 
if a convolutional neural network (CNN) was able to 
identify and segment the intracranial aneurysm (IA) sac 
in a DSA and extract API radiomic features with minimal 
errors compared with human user results.
Methods Three hundred and fifty angiographic 
images of IAs were retrospectively collected. The IAs 
and surrounding vasculature were manually contoured 
and the masks put to a CNN tasked with semantic 
segmentation. The CNN segmentations were assessed 
for accuracy using the Dice similarity coefficient (DSC) 
and Jaccard index (JI). Area under the receiver operating 
characteristic curve (AUROC) was computed. API features 
based on the CNN segmentation were compared with 
the human user results.
Results The mean JI was 0.823 (95% CI 0.783 to 
0.863) for the IA and 0.737 (95% CI 0.682 to 0.792) 
for the vasculature. The mean DSC was 0.903 (95% CI 
0.867 to 0.937) for the IA and 0.849 (95% CI 0.811 to 
0.887) for the vasculature. The mean AUROC was 0.791 
(95% CI 0.740 to 0.817) for the IA and 0.715 (95% CI 
0.678 to 0.733) for the vasculature. All five API features 
measured inside the predicted masks were within 18% 
of those measured inside manually contoured masks.
Conclusions CNN segmentation of IAs and 
surrounding vasculature from DSA images is non-inferior 
to manual contours of aneurysms and can be used in 
parametric imaging procedures.

INTRODUCTION
Digital subtraction angiography (DSA) is often used 
to evaluate the structural basis of neurovascular 
disease such as stenosis, arteriovenous malforma-
tions (AVMs), and intracranial aneurysms (IAs).1–3 
In addition to the geometry and connectivity shown 
by standard DSA, angiographic parametric imaging 
(API) has helped clinicians evaluate the functional 
nature of these lesions. This may be useful in 
understanding natural history, predicting disease 
progression, or planning interventions. API uses 
contrast media flow characteristics in arteries and 
perfused tissue to synthesize a regional time density 

curve.4 By parametrization of the curve, features 
such as mean transit time and time to peak can be 
extracted. These parameters have been shown to 
relate to different physiological conditions such as 
AVMs,5 carotid stenting,6 and vasospasm.7 

Until recently, API was used only as a semi-qual-
itative tool, visualized as color maps overlain on 
DSA images, primarily due to an incomplete under-
standing of how the image features correlated with 
complex blood flow conditions and treatment 
outcomes. Studies have indicated that this tool 
may enable precise quantitative measurements and 
treatment assessments.4 8 The current workflow for 
targeted measurement of API features requires a user 
to manually outline the inlet region of the contrast 
media to the targeted vasculature and the IA. Manual 
contouring is not optimal in a clinical environment or 
for large-scale studies due to temporal inefficiencies 
of the process, but can be automated.

The use of convolutional neural networks 
(CNNs) has gained popularity in numerous appli-
cations including facial recognition, language 
processing, drug discovery, and even the game of 
checkers. This is possible due to the network’s 
ability to analyze connections and patterns between 
sets of image data at a dimension that humans 
cannot. With the advent of parallel processing and 
inexpensive graphical processing units, CNNs have 
been applied on a timescale that is more realistic to 
clinical applications. CNNs are capable of entire-
image classification9 10 and more local classification 
processing such as bounding box detection.11–13 
Further improvements that have increased the 
resolution to the individual pixel scale have 
opened the door to a pixel-by-pixel classification, 

Key points

 ► Quantitative assessment of aneurysms assists in 
surgical planning.

 ► Current methods are too time consuming and 
require a manual operator.

 ► A neural network was used to automate and 
speed up the quantitative imaging process.

 ► The performance of the trained network is non-
inferior to a manual operator.

 ► Such a network may help to streamline the 
clinical workflow of aneurysm treatment.
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is an imaging method that uses digital subtraction 
angiography (DSA) to characterize contrast media 
dynamics throughout the vasculature. This requires 
manual placement of a region of interest over a lesion 
(eg, an aneurysm sac) by an operator.
Objective The purpose of our work was to determine 
if a convolutional neural network (CNN) was able to 
identify and segment the intracranial aneurysm (IA) sac 
in a DSA and extract API radiomic features with minimal 
errors compared with human user results.
Methods Three hundred and fifty angiographic 
images of IAs were retrospectively collected. The IAs 
and surrounding vasculature were manually contoured 
and the masks put to a CNN tasked with semantic 
segmentation. The CNN segmentations were assessed 
for accuracy using the Dice similarity coefficient (DSC) 
and Jaccard index (JI). Area under the receiver operating 
characteristic curve (AUROC) was computed. API features 
based on the CNN segmentation were compared with 
the human user results.
Results The mean JI was 0.823 (95% CI 0.783 to 
0.863) for the IA and 0.737 (95% CI 0.682 to 0.792) 
for the vasculature. The mean DSC was 0.903 (95% CI 
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measured inside the predicted masks were within 18% 
of those measured inside manually contoured masks.
Conclusions CNN segmentation of IAs and 
surrounding vasculature from DSA images is non-inferior 
to manual contours of aneurysms and can be used in 
parametric imaging procedures.

INTRODUCTION
Digital subtraction angiography (DSA) is often used 
to evaluate the structural basis of neurovascular 
disease such as stenosis, arteriovenous malforma-
tions (AVMs), and intracranial aneurysms (IAs).1–3 
In addition to the geometry and connectivity shown 
by standard DSA, angiographic parametric imaging 
(API) has helped clinicians evaluate the functional 
nature of these lesions. This may be useful in 
understanding natural history, predicting disease 
progression, or planning interventions. API uses 
contrast media flow characteristics in arteries and 
perfused tissue to synthesize a regional time density 

curve.4 By parametrization of the curve, features 
such as mean transit time and time to peak can be 
extracted. These parameters have been shown to 
relate to different physiological conditions such as 
AVMs,5 carotid stenting,6 and vasospasm.7 

Until recently, API was used only as a semi-qual-
itative tool, visualized as color maps overlain on 
DSA images, primarily due to an incomplete under-
standing of how the image features correlated with 
complex blood flow conditions and treatment 
outcomes. Studies have indicated that this tool 
may enable precise quantitative measurements and 
treatment assessments.4 8 The current workflow for 
targeted measurement of API features requires a user 
to manually outline the inlet region of the contrast 
media to the targeted vasculature and the IA. Manual 
contouring is not optimal in a clinical environment or 
for large-scale studies due to temporal inefficiencies 
of the process, but can be automated.

The use of convolutional neural networks 
(CNNs) has gained popularity in numerous appli-
cations including facial recognition, language 
processing, drug discovery, and even the game of 
checkers. This is possible due to the network’s 
ability to analyze connections and patterns between 
sets of image data at a dimension that humans 
cannot. With the advent of parallel processing and 
inexpensive graphical processing units, CNNs have 
been applied on a timescale that is more realistic to 
clinical applications. CNNs are capable of entire-
image classification9 10 and more local classification 
processing such as bounding box detection.11–13 
Further improvements that have increased the 
resolution to the individual pixel scale have 
opened the door to a pixel-by-pixel classification, 
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from DSAs. The generated masks were used for a targeted API 
acquisition where radiomic features were extracted for quanti-
tative lesion assessment. Pearson correlation coefficients indi-
cated a strong association (ρ >0.78) between computed API 
feature values generated with the CNN or manual contouring. 
To our knowledge, this is one of the first studies to compare the 
capacity of a CNN-based algorithm to automatically extract API 
features from within an aneurysm sac against the current stan-
dard method of hand-contouring.

The use of VGG-16 architecture for the network encoder 
comes at the cost of computational time compared with shallower 
network architectures, necessitating a training time of approxi-
mately 24 hours for complete model weight convergence. When 
compared with other architectures for segmentation such as 

u-net25 that has over 31 million tunable parameters, the network 
used in this work has fewer parameters and can optimize the 
network weights more quickly and with fewer data.

Superior network performance was observed when segmenting 
the surrounding vasculature from the background in regions 
close to the aneurysm sac. As the contrast decreases towards the 
peripheral regions of the DSA frames, there is degraded segmen-
tation accuracy. If the quantitative analysis of the segmentation 
accuracy were to be constrained to regions close to the aneurysm 
sac, the performance would improve.

When considering the diagnostic and coiled subgroups in the 
testing cohort, there was no significant difference in network 
segmentation accuracy for the aneurysm and vasculature classes 
indicating network independence to the input data in terms of 
treatment status. When comparing percent differences of specific 
API features between the diagnostic and coiled cases in the test 
cohort, only the bolus arrival time parameter had a significant 
increase in the percent difference. This parameter is prone to arti-
facts when devices such as catheters cause overestimation of bolus 
arrival time. If those regions are included in the aneurysm segmen-
tation in either the network or hand-contoured labels, there will be 
a large mismatch in the estimation of bolus arrival time.

There were cases where the network missed a lesion that 
the human user found. This generally occurred with pre-coiled 
aneurysms <3 mm in size located off the internal carotid artery. 
Flattening the DSA sequences was suboptimal in the visualiza-
tion of these aneurysms because it limited the contrast between 
them and the background. Moving forward, the use of class-acti-
vation maps26 to assess which aneurysm and vascular features the 
network finds most salient will be important for input data opti-
mization. The visualization of these features could be enhanced 
in relation to other less salient features in the image data which 
would allow better network detection and segmentation of the 
IA and surrounding vasculature.

Other metrics such as classification accuracy were not consid-
ered for this work due to the imbalanced size of the aneurysm sac 
class compared with the size of the vasculature and background 
class. The number of background pixels is large compared with 
the number of pixels within a typical aneurysm sac, leading to 
an artificially high accuracy measurement regardless of how the 
aneurysm sac was segmented.

This study had limitations. The amount of data used for the 
network training is small for such a deep network architecture 
when compared with other computer vision applications. To 
address this concern, we augmented the training dataset by 
a factor that was empirically set to six, which might imply 

Figure 3 (A) Box-and-whisker plots showing the mean percent 
difference between aneurysmal radiomic features computed within 
network IA predictions and those computed within human-contoured 
IA regions over the entire test cohort. X represents mean values for 
each feature. All five network-computed feature values had an average 
of <18% difference from those computed in the human-contoured 
regions. Pearson correlation coefficients (ρ) for each feature are shown. 
(B) Box-and-whisker plots showing the mean percent difference between 
aneurysmal radiomic features computed within network IA predictions and 
those computed within human-contoured IA regions considering just the 
diagnostic cases in the testing cohort. (C) Box-and-whisker-plots showing 
the mean percent difference between aneurysmal radiomic features 
computed within network IA predictions and those computed within 
human-contoured IA regions considering just the coiled cases in the testing 
cohort. AUC, area under the (time density) curve; BAT, bolus arrival time; IA, 
intracranial aneurysm; MTT, mean transit time; PH, peak height (of the time 
density curve); TTP, time to peak.

Figure 4 (A) Single averaged digital subtraction angiography frame showing an intracranial aneurysm on the posterior communicating artery. 
(B) Corresponding angiographic parametric imaging feature map showing manual contour of aneurysm region by the human user. (C) Network 
segmentation overlaid onto image data in (A) with the aneurysm shown in blue and the vasculature shown in red, indicating agreement with the 
manually contoured mask shown in (B).
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COORDINADORA WEB/REDES SOCIALES: Dra. Sofía González Ortiz

COMITÉ ORGANIZADOR LOCAL
PRESIDENTE: Dr. Andrés González Mandly
VOCALES: Dra. Marta Drake Pérez 
 Dr. Javier García Poza
 Dª Aranzazu Gómez 
 Dr. Gerardo López Rasines
 Dr. Enrique Marco de Lucas
 Dra. Cristina Menéndez
 Dra. Eva Ruiz Pérez
 Dra. Elena Sánchez Salmón
 Dr. Eduardo Torres Díez
 Dra. Natalia Valle San Román

COMITÉ CIENTÍFICO
 Dra. Beatriz Brea Álvarez

 Dr. Alberto Gil García

 Dr. Andrés González Mandly

 Dra. Sofía González Ortiz

 Dr. Enrique Marco de Lucas

Muchas gracias


