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¢ Presentaciones clinicas: Indicaciones de tratamiento

¢ Revision Historica del tratamiento

e Avances y técnicas combinadas en terapia endovascular

e Seguimiento por imagen de aneurismas tratados
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Epidemiologia
1-2 % prevalencia aneurismas
Autopsias 1-5 %
Mujeres 3:1 ndotelio
Intima
Asociado a: HTA Lamina elastica
Enfermedad Poliquistica renal s interna fragmentada
androme de Marfan’s ' Ta b a CO Pared del “Adventicia
Sindrome de Ehlers-Danlos tipo IV aneurisma
10-30 % multiples AlCOhOI cerebral
Historia familiar (4%) hasta 8-10 %
si 2 o + miembros afectados Endotelio
ntima
amina elastica
Incidencia HSA 2-22 casos /100.000H/ano interna
—— e ﬁﬂia
Pared arterial normal “Adventicia
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HSA aneurismatica: Ruptura expontanea

Clipaje Q

Tratamiento Urgente

Opciones limitadas
Tto ev

) ., Alta morbimortalidad
embolizacion

- mortalidad 32-67%

- Dependencia: 10-3 %
. [\ BE)
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Aneurisma No Roto éIndicacion tratamiento?

Prevalencia aneurisma no roto (ANR): 2% de poblacién
Riesgo anual de ruptura espontanea (HSA)*: 0,6 - 1,3 %
Riesgos embolizacion ANR:

mortalidad:0-1,7% (1,5%)

morbilidad permanente: 1-7,6% (3- 6%)

re-embolizacion:5-20%

FACTORES DE DECISION
TERAPEUTICA

Tamafio/Morfologia
Localizacién

Factores de riesgo
HTA

Historia familiar

Conectivopatias
Dificultad del tratamiento

Edad
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Valoracion personalizada de indicacion y tipo de tratamiento

El riesgo de ruptura en los estudios de seguimiento es 1% por afio.
El tamafio es el factor de riesgo més importante con menor riesgo para aneurismas pequefos.
Otros factores de riesgo son:

Sitio : > riesgo en fosa posterior.

Edad : > riesgo en menores de 50 anos.

Sexo femenino.

Poblacién: Finlandia , Japon.

Tabaco

HTA
Para aneurismas de menos de 10 mm el tratamiento conlleva un riesgo de alrededor del 5% de muerte o
dependencia de ayuda para actividades de la vida cotidiana.
Tratamientos que requieren gran inversion tecnoldgica y materiales costosos (coste/eficiencia)

PATOLOGIA DE ALTO COSTE SOCIOSANITARIO

NUEVAS HERRAMIENTAS

REFERENCIAS:
[1] J. Brisman, J. Song, D. Newell, Medical progress:cerebral aneurysms, New Engl. J. Med. 355 (9) (2006) 928-939. Y
[2] H. Meng, Z. Wang, Y. Hoi, L. Gao, E. Metaxa, D. Swartz, J. Kolega, Complex hemodynamics at the apex of an arterial bifurcation induces vascular remodeling resembling cerebral aneurysm initiation, Stroke 38 (2007) 1924-1931. v
[3] M. L. Raghavan, B. Ma, R. E. Harbaugh, Quantified aneurysm shape and aneurysm rupture, J. Neurosurg.102 (2) (2005) 355-362.
[4] J. R. Cebral, M. A. Castro, S. Appanaboyina, C. M.Putman, D. Millan, A. F. Frangi, Efficient pipeline for image-based patient-specific analysis of cerebral aneurysm hemodynamics: technique and sensitivity,IEEE Trans. Med. Imag. 24 (4) (2005) 457-467. 6 |:
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Una caracterizacion completamente automatica 3D de los aneurismas y la morfologia vascular
permitiria construir un sistema de busqueda de aneurismas similares
I . \l A L I . o
Shape Shape Shape Shape Shape Shape
Size, Location Size, Location Size, Location Size, Location Size, Location Size, Location
Pressure Pressure Pressure Pressure Pressure Pressure
Male/female Male/female Male/female Male/female Male/female Male/female
Smoker YIN _Smoker YN Smoker Y/IN Smoker YIN Smoker YIN _Smoker YIN
.Treatment :I‘reatment ;I‘reatment .Treatment ;Freatment :I‘reatment
output output output output output output
Tratamiento?  Ayudaria en la decision clinica
Localizando Aneurismas RN\
. N ) :I:I
| \ prev1amente tratados y [\\ " /

New patient

seguidos de morfologia similar
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Simulacion Personalizada Del Tratamiento
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Opciones de Tratamiento y su
evolucion
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Arteria cerebral
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Aneurysm
Artery Bypass

o
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Aneunisma fusiforme
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* 6 de marzo 1990: 1er caso clinico en Humano (FAV-CQ)
* 1995: Aprobacion de la FDA del coil GDC

* 1998: Intracranial Aneurysms: A Review of Endovascular and
Surgical Treatment in 248 Patients.K. A. Leber et al.
Minim Invasive Neurosurg 1998; 41(2): 81-85
* 1999: Regli et al. Endovascular coil placement compared with
surgical clipping for the treatment of unruptured middle cerebral
artery aneurysms: a consecutive series.
J Neurosurg. 1999 Jun;90(6):1025-30.

" they concluded that endovascular surgery was not associated
with a higher risk of morbidity and mortality than surgical clipping

of aneurysms, but cautioned that the results have to be confirmed
by longer follow-up.” <

N\
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International Subarachnoid Aneurysm Trial (ISAT) of neurosurgical o
clipping versus endovascular coiling in 2143 patients with
ruptured intracranial aneurysms: a randomised trial

Intermational Subarachnold Aneunssm Trial [ISAT) Collaborative Group™®

THE LANCET * Wal 360 = (ctober 24, 2002

Interpretation In patients with a ruptured intracranial
aneurysm, for which endovascular coiling and neurosurgical
clipping are therapeutic options, the outcome in terms of
survival free of disability at 1 year is significantly better with
endovascular coiling. The data available to date suggest that
the long-term risks of further bleeding from the treated
aneurysm are low with either therapy, although somewhat
more frequent with endovascular coiling.

The ISAT showed that in patients with ruptured aneurysms

suitable for neurosurgical clipping and endovascular coiling,
endovascular coiling was more likely to result in independent = 19)
survival at 1 year (absolute risk reduction of 7.4%).
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International subarachnoid aneurysm trial (ISAT) of Risk of recurrent subarachnoid haemorrhage, death, or
neurosurgical clipping versus endovascular coiling in 2143 dependence and standardised mortality ratios after clipping
patients with ruptured intracranial aneurysms: a randomised or coiling of an intracranial aneurysm in the International
comparison of effects on survival, dependency, seizures, Subarachnoid Aneu rysm Trial [IEAT} long-term follow-up
rebleeding, subgroups, and aneurysm occlusion ek Malyoess, Rchasd S Ko Jrcquetin ks, Wegh famat ol sk, Mary S, o Risshmabes,for the (547 picbersears
Andrew | Molynews, Bichard 5 © Kem, Ly-Mee Yo, Mike Clarke, Mary Sneode,julia 4 Yarmald, Peter Sandencock, far the Intemational Subarachaoid Lancet Neurol EE}DEI, a: 41?_33

Angurysm Trigl {ISAT) Collahosative Group*®

Lancet 2005 66 B0 -17 The durability of endovascular coiling versus neurosurgical
clipping of ruptured cerebral aneurysms: 18 year follow-up
of the UK cohort of the International Subarachnoid
AneurysmTrial (ISAT)

www.thelancet.com Published online October 28, 2014

Interpretation In patients with ruptured intracranial aneurysms suitable for both treatments, endovascular coiling is
more likely to result in independent survival at 1 year than neurosurgical clipping; the survival benefit continues for
at least 7 years. The risk of late rebleeding is low, but is more common after endovascular coiling than after

neurosurgical clipping.

Interpretation Although rates of increased dependency alone did not differ between groups, the probability of death
or dependency was significantly greater in the neurosurgical group than in the endovascular group. Rebleeding was IR

more likely after endovascular coiling than after neurosurgical clipping, but the risk was small and the probability of [/ ;:g.;;.\?j:;l ||

disability-free survival was significantly greater in the endovascular group than in the neurosurgical group at 10 years. NI
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Guidelines for the Management of Aneurysmal Subarachnoid Hemorrhage : A Guideline
for Healthcare Professionals From the American Heart Association/American Stroke
Association
E. Sander Connolly, Jr, Alejandro A. Rabinstein, J. Ricardo Carhuapoma, Colin P. Derdeyn,
Jacques Dion, Randall T. Higashida, Brian L. Hoh, Catherine J. Kirkness, Andrew M. Naidech,
Christopher S. Ogilvy, Aman B. Patel, B. Gregory Thompson and Paul Vespa
on behalf of the American Heart Association Stroke Council, Council on Cardiovascular
Radiology and Intervention, Council on Cardiovascular Nursing, Council on Cardiovascular
Surgery and Anesthesia, and Council on Clinical Cardiology

Stroke. published online May 3, 2012;
Stroke is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2012 American Heart Association, Inc. All rights reserved.
Print ISSN: 0039-2499. Online ISSN: 1524-4628

4. For patients with ruptured aneurysms judged to be
technically amenable to both endovascular coiling
and neurosurgical clipping, endovascular coiling
should be considered (Class I: Level of Evidence B). 4
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CLIPAJE OCLUSION YASO
QUIRURGICO ASSISTED COILING
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AVANCES EN IMAGEN

ANGIOGRAFIA 3D
EQUIPAMIENTO BIPLANO
CONE BEAM CT
REDUCCION DE DOSIS
INCREMENTO DE CALIDAD DE LA ESCOPIA
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LIMITACIONES IRRUPCION
coiling simple TECNICAS ASISTIDAS

2000-.....

Aneurismas de cuello ancho.
Aneurismas fusiformes o disecantes
Aneurismas gigantes

Tasas de recanalizacion del 15 a 30 %

* BALLOON REMODELLING
« STENT ASSISTED COILING
« FLOW DIVERTERS

 INTRASACULAR 2ND
GENERATION DEVICES

L2
| ¢
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Moret J, Prerot L, Boubn A, Castaings L.
“Remodelling” technmue of the artenal wall
mi the endovascular trreatment of intracramal

) aneurysms  [absir|. Newroradiclogy 1994,
* TECNICAS ASISTIDAS CON BALON Ah[suppl 1]:583.

“REMODELLING” Morer J, Cognard C, Well A, Castangs L,

Rey A, The "remodellmg techmgue” mthe
Lreatment of wide neck miracramal aneua-

rvams. Imervent Neuroradeel 1997 :3:21-35.
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18% ) 10%
168% @ Coiling (N=608) | 9% @ Coiling (N=608) |
® Remodeling (N=160) = Remodeling (N=160)

14% 8%
12% 7%
10% a1 T

8% 5%

6%

4%

2%

0%
Thrombosmbolic events  Rupture (p=1.000)  Rebleoding (p=0.183) Morbidity Mortality Morbidity+mortality
(p=0.687) (p=1.000) (p=0.483) (p=0.678)

& Coiling (N=608)
® Remaodeling (N=158)

Pierot L, Cognard C, Anxionnat R, et al, for thoup.

The remodeling technique for endovascular tred of ruptured intracranial
aneurysms is more efficacious than standard coiling with a similar safety.
Radiology. Epub 2010 Dec. 3

Complete Neck Aneurysm <

occlusion remnant remnant
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INDICACIONES DE COLOCACION
STENT EN TTO DE ANEURISMAS

CEREBRALES

Aneurismas de cuello ancho (> 4 mm, relacion saco-cuello > 2)
Aneurismas fusiformes.
Blisters

PREFERIBLEMENTE en no rotos o retratamientos.

En fase aguda de Hsa:
Alternativa a sacrificio del vaso.

Tratamiento parcial con coils y posteriormente stenting.
Primera intencidn si no requiere drenaje ventricular

En complicaciones para:
Recuperar el flujo
Estabilizar los coils

Tratamiento complementario tras la colocacion de coils
Diversificar el flujo
Reconstruir la pared
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No stent

FLOW
DIVERSION

CONCEPT

Low WSS (< 0.4 Pa) area
Isovelocity [ = 0.2 m/sec)
Sluggish flow (< 1 mm/sec)
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INDICACIONES ACTUALES DE LOS “STENTSFLOW DIVERTER”

ANEURISMAS DE GRAN TAMANO, FUSIFORMES Y GIGANTES.
ANEURISMAS DE CUELLO ANCHO.
ANEURISMAS CON HISTORIA DE REPERMEABILIZACIONES.

ANEURISMAS PEQUENOS INTRATABLES CON TECNICAS
CONVENCIONALES.

REQUIERE DOBLE ANTIAGREGACION LIMITANDO SU USO EN
CASOS DE HSA
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28 aios
Sintomas de compresion quiasmadtica
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TRATAMIENTO ENDOVASCULAR PATOLOGIA
VASCULAR CEREBRAL HEMORRAGICA

SEGUIMIENTO EVOLUTIVO CON
IMAGEN DE PACIENTES
TRATADOSDE ANEURISMAS
CEREBRALES
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presentaciones satelites/curso anestesia.ppt
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Clasificacion de Resultados Angiograficos:
e (lase 1 de Raymond = Occlusion Completa.
* C(lase 2 de Raymond = Cuello Residual.
» (lase 3 de Raymond = Aneurisma Residual.

Conceptos a tener en cuenta:

Compactacion 3-6 meses

Tasa Resangrado/ler afio hasta 17% en cierre parcial
Vinculados y dependientes de la calidad del cierre inicial
Aneurismas de novo

o

Raymond-Roy lla

COMPLETE RESIDUAL NECK
Class 1 Class 2

™ i
RESIDUAL ANEURYSM

Raymond-Roy b

Class 3
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Variabilidad frente a diferentes tratamientos

Resolucion de técnicas de imagen

e angio-RM 0,6-1 mm
« angio-TC 0,4-0,7 mm

Clip son de cobalto (mas ferromagnético)
Coil fundamentalmente Platino (artefacto en TC)

Stents Nitinol o Cromocobalto (mas ferromagnético)

PASD0.2mm Web Nitinol dor ? (ok visibilidad en TC y RM
* Web Nitinol y marcador ? (ok visibilidad en
e A3D 0,15 mm y ( y RM)
Aneurismas Angio TC Angio RM Angio RM Angiografia
tratados via sin contrastada sustraccion
endovascular contraste digital (ASD)
(TOF)
Coils - ~+ +++ +++
Stent + + ++ +++
Diversor de flujo + + ++ +++
Aneurismas tratados via quirdrgica
Clips ++ - + +++
+++ excelente exactitud.
++ exactitud moderada, puede ser usado en casos seleccionados.
+ baja exactitud, no recomendado rutinariamente. RN
- nula utilidad. [/

TOF: “time of flight” o tiempo de vuelo.




Control clip quirurgico

Angio-RM (TOF) C2))



e

-~

w’o“

Angio-TC aRM-3DTOF aRM- Gd+




Control stent assisted coiling: comparativa

aRM- 3DTOF
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Anaurisma cerabral tratado con ténicas

] Cierre/Tipo Pres _ NO ROTO

Completo estable ASD 6-12 M aRM
v ¥ ¥ + aRM 12-18M X 3A
Cierra completo Resio de cuello Rasto de aneurisma 12M X 3 -SA
Cuello estable ASD 3-6 M Asd 12m?

—r | + aRM aRM
12M X 3 -5A 12-18M X 3A
¥
Cian:asl:ablu Empeara d’:“::’:‘:}:ﬂ grado -
- incompleto ASD 1-3 M ASD 6-12 M

retratar/reclasificar retratar/reclasificar?
aRm 12 M aRM 12 M
de por vida? De por vida?
¥ v
Clarra astabla Emmﬁ'::::r:'l grado /| \\\
L 12))
AR/
N &

Continuamaes seguimlento con RM 2 Retratamlento?
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1.- En el abordaje clinico-radioldégico actual de los aneurismas cerebrales es
fundamental su clasificacion primaria en cuanto ha si han producido un sangrado
reciente o no.

2.- El tratamiento endovascular de_ los aneurismas cerebrales rotos es la primera
opcion terapéutica para estos pacientes con una evidencia 1B.

3.- Dicho estudio randomizado fue realizado hace mas de 20 afos y con la primera
generacion de dispositivos endovasculares. Hoy dia los resultados parecen
soportar esa realidad dada la vertiginosa evolucidn técnica y el conocimiento
acumulado.

4.- Es fundamental el seguimiento evolutivo de los pacientes tratados, ante la
posibilidad de reapertura, recrecimiento y aparicion de otros aneurismas. En este
papel, la aportacion de aRM y angio-TC es relevante. ~15)

AN & )
N4
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