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INTRODUCCION

EVT TERAPIA ELECCION POR SU EFICACIAY SEGURIDAD

ANEURISMAS CUELLO ANCHO O DIFICILES DE TRATAR
POR COILING SIMPLE, REMODELLING Y SAC ABRIO
NUEVAS OPCIONES

REMODELLING Y SAC HAN MOSTRADO EN
DETERMINADOS ANEURISMAS ALTAS TASAS DE
RECANALIZACION

APARICION FD HA APORTADO NUEVAS OPCIONES
TERAPEUTICAS



INTRODUCCION I

« 2 CARACTERISTICAS BASICAS

POROSIDAD: RATIO SUPERFICIE SIN METAL / SUPERFICIE CON METAL
Porosity

DENSIDAD PORO: NRO POROS / UNIDAD DE SUPERFICIE
Mesh Density

« OBJETIVO: ALTERAR INTERCAMBIO FLUJO ENTRE ARTERIAAFERENTE Y EL
SACO ANEURISMATICO




INTRODUCCION I

RECONSTRUCCION ENDOLUMINAL DE LAARTERIA
EVITAMOS MANIPULACION SACO ANEURISMATICO
1 RIESGO RUPTURA

DEBE ALTERAR EL FLUJO INTRAANEURISMATICO SIN COMPROMETER
SALIDA RAMAS SANAS ADYACENTES

REQUIERE BAJA POROSIDAD Y ALTA DENSIDAD DE POROS
IDEAL: l POROSITY t MESH DENSITY

IMPRESCINDIBLE BUEN POSICIONAMIENTO PARED (CONCEPTO
ENDOLEAK'Y TROMBOSIS)

NECESIDAD DOBLE ANTIAGREGACION EFECTIVA
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The Changing Landscape of Treatment
for Intracranial Aneurysm

Christopher S. Lozano®, Andres M. Lozano, Julian Spears
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Table 2: The most highly cited publications on cerebral ancurysm treatment derived from Scopus up to 2017, Papers with over
400 dtations (dtation classics) are listed
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REVIEW ARTICLE

Pipeline Embolization Device for Intracranial Aneurysm:
A Systematic Review

G. K. K. Leung < A, C. O, Tsang « W, M. Lui

« 10 ESTUDIOS: 414 PTS / 448 ANEURISMAS 40% GRANDES
« 2 DISPOSITIVOS POR ANEURISMA (MEDIA)
« COMPLICACIONES: 10,3 % GLOBALES
6,3 % EVENTOS VASC. INTRACRANEALES
2.2 % MORTALIDAD
« MORBIMORTALIDAD NO ROTOS vs ROTOS
6,1vs 18,8% Y 0,8vs 12,5 %
« STENT PREVIO CONDICIONABA MAS COMPLICACIONES Y MENOR OCLUSION

« OCLUSION COMPLETAABM 82.8%



~ Stroke T,

American American

Heart @ Stroke
Association | Association.

Endovascular Treatment of Intracranial Aneurysms With Flow Diverters: A
Meta-Analysis
Waleed Brinjikji, Mohammad H. Murad, Giuseppe Lanzino, Harry J. Cloft and David F.
Kallmes

Stroke. 2013:44:442-447; originally published online January 15, 2013;

- 29 ESTUDIOS: 1452 PTS / 1654 ANEURISMAS  40% GRANDES
« PIPELINE Y SILK

« MORBIMORTALIDAD 5% | 4%

« OCLUSION COMPLETA 76 %

« RIESGO OCLUSION PERFORANTES 3% (MAYOR EN CIRC. POST)



SILK (10 series)
DEPLOYMENT FAILURE

COMPLETE OBLITERATIONAFTER 13 M

NO RECANALIZATION

POSTPROCEDURAL PARENT ARTERY OCCLUSION
EMBOLIC EVENTS

BASILAR ARTERY ANEURYSMS EMBOLIC EVENTS
IN-STENT STENOSIS

INTRACRANIAL HEMORRHAGE

OVERALL NEUROLOGICAL MORBI MORTALITY

DELAYED ANEURYSM RUPTURE

3%

86%

5%

7%

25%

10%

3%

6 +4%



PIPELINE (11 SERIES - 482 ANEURISMAS) 6K

DEPLOYMENT FAILURE 2% (3%)
COMPLETE OBLITERATION AFTER 12M 94% (86%) (Lylyk et al)
NO RECANALIZATION

POSTPROCEDURAL PARENT ARTERY OCCLUSION 5%

EMBOLIC EVENTS 3% (7%)

BASILAR ARTERY ANEURYSMS EMBOLIC EVENTS 25%

IN-STENT STENOSIS 7% (10%)
INTRACRANIAL HEMORRHAGE 4% (3%)
OVERALL NEUROLOGICAL MORBI MORTALITY 2+ 3% (6 +4%)

REMOTE LOBAR HEMORRHAGE



Surpass

e 200 patients with 252 aneurysms from three
centers who received treatment using 215
devices, from January 2013 through March
2015
— Queen's University Hospital. LONDON
— Hospital Clinic. BARCELONA
— Hacettepe University Hospitals. ANKARA



Patients 200

Aneurysms

Females (%)
Mean Age yrs (range)

Presentation/Indications for Treatment

Incidental Finding/Headaches

Recurrent after Coiling/Coiling and Stenting

Cranial Nerve Deficit/Mass Effect

Associated Second Ruptured Aneurysm

Subarachnoid Hemorrhage (SAH)
Recurrent after Clipping/Failed Clipping

Acute large vessel dissection (Cervical ICA)




Total Aneurysms Treated 252

<5mm

5mm to 9.9mm

10mm to 20mm 52

>20mm 28

~

Aneurysm Dome Size (mm) 9.8

Aneurysm Neck Size (mm) 4.8

Dome : Neck Ratio 3.6

Morphology

Saccular

Fusiform / Dissecting




Technical Assessment & Follow-Up

Follow-Up

*N=104 of 200 patients had an
imaging FU, from 1 day to 12
months (mean 8 months)
*Technical Difficulty (Operative)

*Clinical Assessment
(Postoperative increase in mRs)
*Imaging FU (DSA/ MRA/ CT-
DSA) : 89% of cases with FU
showed 90-100% aneurysm sac
occlusion and segmental
remodeling on FU imaging

Technical Data

Average Access/ Stent delivery time (min.) 48/12

Technical Success 190 (95%)

Incorrect Placement w/ partial Aneurysm Coverage

Intraoperative Thrombus Formation

Average Number Devices Per Aneurysm

Average Number Devices Per Patient
In-implant Stenosis (Asx/Sx)

Parent Artery Occlusion (Asx/Sx)
Aneurysmal Bleed

Parenchymal Bleed - not related to Aneurysm




Clinical Results

* COMPLICATIONS

Aneurysm Location Thromboembolic Bleeding Death TOTAL

Anterior Circulation

Posterior Circulation

Morbimortalidad 5,7% (mortalidad 1,5%)



Table 2 | Morbidity, mortality, and occlusion rates for FDDs as reported from case series, systemic reviews, and meta-analysis.

Leung et al. (systemic review)

Saatci et al.

Brinjikji et al. (meta-analysis)
Pistocchi et al.

Briganti et al. (meta-analysis)

FDD used

PED (1-3.2/patient)

PED (1.3/patient)
PED and SFD
PED and SFD
PED and SFD

Morbidity rate (%)

Ruptured and unruptured
aneurysms: 6.3
Ruptured only: 18.8
Unruptured only: 6.1

1

5

3.7

3.7

Mortality rate (%) Complete occlusion at
follow-up (%)

Ruptured and unruptured 82.8
aneurysms: 2.2

Ruptured only: 12.5

Unruptured only: 0.8

0.5 91.2
4 76
0 78.9
5.9 85



Table 1.

Characteristics of the 18 included studies.

Study N° of participating centers and countries Type Morbidity Mortality N°of patients N° of aneurysms Type of FDD
PED Silk Surpass

Lylyk et al. 2009z Unicenter (Argentina) Prospective 0% 0% 53 63 72 - -
Byme et al. 201 0? Multicenter (England) Prospective 4% 8% 70 70 - 67 -
Lubicz et al. 201 02 Multicenter (Belgium) Prospective  15% 4% 29 34 - 36 -
Berge ct al. 2012m Multicenter (France) Retrospective  7.8% 3% 65 77 - 73 -
Briganti et al. 20122 Multicenter (Italy) Retrospective  3.7% 5.9% 273 295 182 151 -
McAuliffe et al. 20 12E Multicenter (Australia) Prospective 0% 0% 54 57 98 - -
Fischer et al. 2012ll Unicenter (Germany) Retrospective  5.6% 1.1% 88 101 235 - -
Wagner ct al. 20]2Lﬁ Unicenter (Denmark) Retrospective 5% 5% 22 26 - 23 -
Maimon et al. 2(]12ﬁ Unicenter (Israel) Retrospective  7.2% 3.6% 28 32 - 31 -
Pistocchi et al. 201 2m Unicenter (France) Prospective  3.7% 0% 26 30 9 23 -
Téhtinen et al. 2012u Multicenter (Finland) Retrospective 4% 4% 24 24 - 29 -
Saatci et al. 201218 Unicenter (Turkey) Retrospective 1% 0.5% 191 251 324 - -
Velioglu et al. 20]2ﬂ Unicenter (Turkey) Retrospective  6.6% 6.6% 76 87 - 91 -
Yu et al. 20122—0 Multicenter (China) Prospective  3.5% 3.5% 143 178 213 - -
Colby et al. 201321 Unicenter (USA) Retrospective 3% 3% 34 41 64 - -
Cinar et al. 201 32 Unicenter (Turkey) Prospective 0% 2.2% 45 55 66 - -
O’Kelly et al. ZOIBQ Multicenter (Canada) Retrospective  4.3% 6.4% 97 97 156 - -
Wakhloo et al. 201 5—25 Multicenter (USA/Europe) Prospective  4.2% 2.4% 165 186 - - 165
Total 1483 1704 1349 524 165

FDD: flow-diverter device; PED: pipeline embolization device; USA: United States of America.
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Endovascular treatment of cerebral aneurysms using flow-diverter devices:
A systematic review

Francesco Briganti,m'| Giuseppe Leone,’ Mariano Marsegli_a.‘I Giuseppe Mariniello,? Ferdinando Caranci,3

Arturo Brunetti,® and Francesco Maiuri?

Table 3.

Results and complications (18 studies).

Technical procedural problems (17 studies) 8.3% (range 0-23.1%)
Parent artery thrombosis or significant (>50%)  Acute stage (12 studies) 3.8% (range 0-8.3%)
stenosis
6.8% (0-18%)
Ischemic complications (18 studies)
Hemorrhagic complications (18 studies)
Neurological morbidity (18 studies)
Mortality (18 studies)
Rate of complete aneurysm occlusion (18 Swepallrdie at final follow-up (18 ange 69%—
studies) 00%
Immediate (six studies) 10.8% (range 2%—
18.2%)
Three months (three studies) 60% (range 44%—85%)
Six months (nine studies) 74.5% (range 50%—
93%)
12 months (cight studies) 89.6% (range 81%—
100%)

Only overall data (3—12 months) (five 77% (range 69%—87%)

studies)



Complications associated with the use of flow-diverting
devices for cerebral aneurysms: a systematic review and

meta-analysis
Neurosurg Focus Volume 42 « June 2017

Geng Zhou, PhD,' Ming Su, MD,? Yan-Ling Yin, MD,* and Ming-Hua Li, PhD*

'Department of Diagnostic and Interventional Radiology, Shanghai Jiao Tong University Affiliated Sixth People’s Hospital,
Shanghai; 2Shandong Academy of Chinese Medicine, Lbaa, Jinan; and *Department of Anesthesiology, The Military General

Hospital of Beyjing PLA, Beijing, China

OBJECTIVE The objective of this study was to review the literature on the use of flow-diverting devices (FDDs) to treat
intracranial aneurysms (IAs) and fo investigate the safety and complications related to FDD treatment for |As by perform-
ing a meta-analysis of published studies.

METHODS A systematic electronic database search was conducted using the Springer, EBSCO, PubMed, Medline,
and Cochrane databases on all accessible articles published up to January 2016, with no restriction on the publication
year. Abstracts, full-text manuscripts, and the reference lists of retrieved articles were analyzed. Random-effects meta-
analysis was used to pool the complication rates across studies.

RESULTS Sixty studies were included, which involved retrospectively collected data on 3125 patients. The use of FDDs
was associated with an overall complication rate of 17.0% (35% confidence interval [Cl] 13.6%—20.5%) and a low mortal-
ity rate of 2.8% (95% Cl 1.2%—4 4%). The neurological morbidity rate was 4.5% (95% Cl 3.2%-5.8%). No significant
difference in the complication or mortality rate was observed between 2 commonly used devices (the Pipeline emboliza-
tion device and the Silk flow-diverter device). A significantly higher overall complication rate was found in the case of
ruptured IAs than in unruptured |A (odds ratio 2.3, 95% Cl 1.2-4.3).

CONCLUSIONS The use of FDDs in the treatment of IAs yielded satisfactory results with regard to complications and

the mortality rate. The risk of complications should be considered when deciding on treatment with FDDs. Further stud-
ies on the mechanism underlying the occurrence of adverse events are required.

https://thejns.org/doi/abs/10.3171/2017.3.FOCUS 16450
KEY WORDS intracranial aneurysm; flow-diverting device; complication; delayed rupture



Conclusiones de la Bibliografia

Indicacion inicial en aneurismas Grandes/Gigantes y
fusiformes. Sifon carotideo y TB

Unica alternativa terapéutica en muchos casos

Tasa de complicaciones variable
— Incrementada en fase aguda
— Mayor en fosa posterior

Morbimortalidad razonable en casos indicados

Algunas complicaciones hemorragicas inherentes a
la doble antiagregacion

Mejora técnica rapida y variada
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« ANEURISMAS GRANDES O GIGANTES



¢, CUAL ES LA HISTORIA NATURAL O CON LOS
TRATAMIENTOS CONVENCIONALES DE ESTOS
ANEURISMAS?



ANEURISMAS GRANDES O GIGANTES (>10 MM.)

- Bad Clinical Evolution

- Annual rupture rate of 4.37% for 10- to 24-mm aneurysms
and 33.4% for aneurysms larger than 24 mm. [1]

- Surgical treatment is often challenging and can be associated
with significant morbidity [2]

- Coil embolization remains the most commonly used
endovascular technique for securing large and giant aneurysms

Morita A, Kirino T, Hashi K, et al. The natural course of unruptured cerebral aneurysms in a
Japanese cohort. N Engl J Med 2012;366:2474—-82

Kalani MY, Zabramski JM, Hu YC, et al. Extracranial-intracranial bypass and vessel occlusion
for the treatment of unclippable giant middle cerebral artery aneurysms. Neurosurgery
2013:72:428-35, discussion 435—-36



ORIGINAL RESEARCH
INTERVENTIONAL

Coiling of Large and Giant Aneurysms: Complications and
Long-Term Results of 334 Cases

N. Chalouhi, S. Tjoumakaris, L.F. Gonzalez, A.S. Dumont, R.M. Starke, D. Hasan, C. Wu, 5. Singhal, L.A. Moukarzel,
R. Rosenwasser, and P. Jabbour

%

ABSTRACT

BACKGROUND AMD PURPOSE: Large and giant intracranial aneurysms are increasingly treated with endovascular technigues. The goal of
this study was to retrospectively analyze the complications and long-term results of coiling in large and giant aneurysms (=10 mm) and
identify predictors of outcome.

MATERIALS AND METHODS: A total of 334 large or giant aneurysms (=10 mm) were coiled in our institution between 2004 and 2011
Medical charts and imaging studies were reviewed to determine baseline characteristics, procedural complications, and clinical/
angiographic outcomes. Aneurysm size was 15 mm on average. Two hundred twenty-five aneurysms were treated with conventional
coiling; 88, with stent-assisted coiling; 14, with parent vessel occlusion; and 7, with balloon-assisted coiling,

RESULTS: Complications occurred in 10.5% of patients, with 1 death (0.3%). Aneurysm location and ruptured aneurysms predicted
complications. Angiographic follow-up was available for 84% of patients at 25.4 months on average. Recanalization and retreatment
rates were 39% and 33%, respectively. Larger aneurysm size, increasing follow-up time, conventional coiling, and aneurysm location
predicted both recurrence and retreatment. The annual rebleeding rate was 1.9%. Larger aneurysm size, increasing follow-up time,
and aneurysm location predicted new or recurrent hemorrhage. Favorable outcomes occurred in 92% of patients. Larger aneurysm
size, poor Hunt and Hess grades, and new or recurrent hemorrhage predicted poor outcome,

CONMCLUSIONS: Coiling of large and giant aneurysms has a reasonable safety profile with good clinical outcomes, but aneurysm reopen-
ing remains very common. Stent-assisted coiling has lower recurrence, retreatment, and new or recurrent hermorrhage rates with no
additional morbidity compared with conventional coiling. Aneurysm size was a major determinant of recanalization, retreatment, new or
recurrent hemnorrhage, and poor outcome,




oucsus mac
INTERVENTIOMAL

Coiling of Large and Giant Aneurysms: Complications and
Long-Term Results of 334 Cases

ANEURISMAS GRANDES O GIGANTES

- Tasa de complicaciones: 10,5 %

- El tamano del aneurisma fue un factor independiente de mal prondstico
- Recurrencia 39 %  54% tras primer retto

- Retratamiento 33%

- lguales numeros que en serie del 2003

- Stent-assisted coiling se asocidé a menores tasas de recurrencia en el
analisis multivariante en comparacion con coiling

1. Murayama Y, Nien YL, Duckwiler G, et al. Guglielmi detachable coil embolization of cerebral
aneurysms: 11 years’ experience. J Neuro- surg 2003;98:959-66



ANEURISMAS GRANDES O GIGANTES (>10 MM.)

Background and Purpose—Flow diversion has emerged as an important tool for the management of intracranial aneurysms.
The purpose of this study was to compare flow diversion and traditional embolization strategies in terms of safety,
efficacy, and clinical outcomes in patients with unruptured, large saccular aneurysms (=10 mm).

Methods—Forty patients treated with the Pipeline Embolization Device (PED) were matched in a 1:3 fashion with 120
patients treated with coiling based on patient age and aneurysm size. Fusiform and anterior communicating artery
aneurysms were eliminated from the analysis. Procedural complications, angiographic results, and clinical outcomes
were analyzed and compared.

Results—There were no differences between t
The rate of procedure-related complication

f patient age, sex, aneurysm size, and aneurysm location.

en the PED (7.5%) and the coil group (7.5%; P=1). At the
latest follow-up, a significantly higher projg reated with PED (86%) achieved complete obliteration
compared with coiled aneurysms (41%; P<USP). le analysis, coiling was an independent predictor of
nonocclusion. Retreatment was necessary in fewer patients in the PED group (2.8%) than the coil group (37%; P<0.001).
A similar proportion of patients attained a favorable outcome (modified Rankin Scale, 0-2) in the PED group (92%) and
in the coil group (94%; P=0.8).

Conclusions—The PED provides higher aneurysm occlusion rates than coiling, with no additional morbidity and similar
clinical outcomes. These findings suggest that the PED might be a preferred treatment option for large unruptured saccular
aneurysms. (Stroke. 2013;44:2150-2154.)

Key Words: aneurysm m coils m flow diverter m pipeline embolization device
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J Neurosurg Octoder 14, 2016

Pipeline for uncoilable or failed aneurysms: 3-year
follow-up results

Tibor Becske, MD,"* Matthew B. Potts, MD,"* Maksim Shapiro, MD,"* David F. Kalimes, MD,*
Waleed Brinjikji, MD,* Isil Saatci, MD,* Cameron G. McDougall, MD! Istvan Szikora, MD, PhD,”
Giuseppe Lanzino, MD,* Christopher J. Moran, MD;* Henry H. Woo, MD

Demetrius K. Lopes, MD,* Aaron L. Berez, MD," Daniel J. Cher, MD

Adnan H. Siddiqui, MD, PhD* Elad |. Levy, MD.* Felipe C. Albuquerque, MD.*
David J. Fiorella, MD, PhD Zsolt Berentei, MD,” Miklos Marosfoi, MD,” Saruhan H. Cekirge, MD,
and Peter K. Nelson, MD"*

Departments of 'Radiology, “Neurology, and Neurological Surgery, Neurointerventional Service, NYU School of Medicine, NYU
Langone Medical Center, New York, New York; ‘Department of Newosurgery, Mayo Clinic, Rochester, Minnesota; ‘Department
of Radiology, Bayindir Hospital, Ankara, Turkey; *Department of Neurological Surgery, Barrow Neurological Institute, Phoenix,
Arizona; "National Institute of Neurosciences, Budapest, Hungary; *Division of Interventional Neuroradiclogy, Mallinckrodt
Institute of Radiology, Washington University School of Medicine, St. Louis, Missour; *Department of Neurosurgery, Stony Brook
Hospital, Stony Brock, New York; “Department of Newological Surgery, Rmmmcmcnmgo-m
"Alembic, LLC, Mountain View; ™Wild Irs Consuifing, Palo Alto, Califomia; and "*Departments of Neurological Surgery and
Radiology, Universiy of Buffalo, Buffalo, New York

OBJECTIVE The long-term effectiveness of endovascular treatment of large and giant wide-neck aneurysms using
traditional endovascular techniques has been disappointing, with high recanalization and re-treatment rates. Flow diver-
sion with the Pipeline Embolization Device (PED) has been recently used as a stand-alone therapy for complex aneu-
rysms, showing significant improvement in effectiveness while demonstrating a similar safety profile to stent-supported
coil treatment. However, relatively little is known about its long-term safety and effectiveness. Here the authors report on
the 3-year safety and effectiveness of fiow diversion with the PED in a prospective cohort of patients with large and giant
intemal carotid artery aneurysms enrolled in the Pipeline for Uncodlable or Failed Aneurysms (PUFS) trial.

METHODS The PUFS trial is a prospective study of 107 patients with 109 aneurysms treated with the PED. Primary
effectiveness and safety end points were demonstrated based on independently monitored 180-day clinical and angio-
graphic data. Patients were enrolied in a long-term follow-up protocol including 1-, 3-, and 5-year clinical and imaging
follow-up. In this paper, the authors report the midstudy (3-year) effectiveness and safety data.

RESULTS At 3 years posttreatment, 74 subjects with 76 aneurysms underwent catheter angiography as required per
protocol. Overall, complete angiographic aneurysm occlusion was observed in 71 of these 76 aneurysms (93.4% cure
rate). Five aneurysms were re-treated, using either coils or additional PEDs, for failure to occlude, and 3 of these 5
were cured by the 3-year follow-up. Angiographic cure with one or two treatments of Pipeline embolization alone was
therefore achieved in 92.1%. No recanalization of a previously completely occluded aneurysm was noted on the 3-year
angiograms. There were 3 (2.6%) delayed device- or aneurysm-related senious adverse events, none of which led to
permanent neurological sequelae. No major or minor late-onset hemorrhagic or ischemic cerebrovascular events or
neurological deaths were observed in the 6-month through 3-year posttreatment period. Among 103 surviving patients,
85 underwent functional outcome assessment in which modified Rankin Scale scores of 0-1 were demonstrated in 80
subjects.

CONCLUSIONS Pipeline embolization is safe and effective in the treatment of complex large and giant aneurysms of
the intracranial intemal carotid artery. Unlike more traditional endovascular treatments, flow diversion results in progres-
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Treatment of Cavernous Sinus Aneurysms with Flow Diversion:
Results in 44 Patients

R.C. Puffer, M. Piano, G. Lanzino, L. Valvassori, D.F. Kallmes, L. Quilici, H.J. Cloft, and E. Boccardi

ABSTRACT

BACKGROUND AND PURPOSE: Aneurysms of the cavernous segment of the ICA are difficult to treat with standard endovascular
techniques, and ICA sacrifice achieves a high rate of occlusion but carries an elevated level of surgical complications and risk of de novo
aneurysm formation. We report rates of occlusion and treatment-related data in 44 patients with cavernous sinus aneurysms treated with
flow diversion.

MATERIALS AND METHODS: Patients with cavernous segment aneurysms treated with flow diversion were selected from a prospec-
tively maintained data base of patients from 2009 to the present. Demographic information, treatment indications, number/type of flow
diverters placed, outcome, complications (technical or clinical), and clinical/imaging follow-up data were analyzed.

RESULTS: We identified 44 patients (37 females, 7 males) who had a flow diverter placed for treatment of a cavernous ICA aneurysm (mean
age, 57.2; mean aneurysm size, 20.9 mm). The mean number of devices placed per patient was 2.2. At final angiographic follow-up (mean,
10.9 months), 71% had complete occlusion, and of those with incomplete occlusion, 40% had minimal remnants (<3 mm). In symptomatic
patients, complete resolution or significant improvement in symptoms was noted in 90% at follow-up. Technical complications (which
included, among others, vessel perforation in 4 patients, groin hematoma in 2, and asymptomatic carotid occlusion in 1) occurred in
approximately 36% of patients but did not result in any clinical sequelae immediately or at follow-up.

CONCLUSIONS: Our series of flow-diversion treatments achieved markedly greater rates of complete occlusion than coiling, with a
safety profile that compares favorably with that of carotid sacrifice.

ABBREVIATION: PED = Pipeline Embolization Device



44 PACIENTES

SINTOMAS: - cavernous cranial neuropathy/ diplopia in 52%
- headache/retro-orbital pain in 30%

DISPOSITIVOS: PIPELINE / SILK / SURPASS
29 PACIENTES SINTOMATICOS CON SEGUIMIENTO

- RESOLUCION COMPLETA O MEJORA SIGNIFICATIVA
90%

- APARICION NUEVOS SINTOMAS 23%

- EN TODOS LOS CASOS, EXCEPTO 1, ESOS NUEVO STX
DESAPARECIERON AL MES

COMPLICACIONES
TODAS ELLAS SIN REPERCUSION CLINICA
- HIP 2%
- PERFORACION VASCULAR 9%
- OCLUSION CAROTIDA 2%
- ESTENOSIS INTRASTENT 2%



Case 40 ELCHE 28/10/14 case®

4X40

X histaneias 3. ;
Distancias 3.11 mm }(3

PeMdistancia: 4.79 mm
—x&1

XZ‘ X2 Distancia: 4.88%nm

\'


















Case 12




Case 10

Case 10 Valencia Fe 30/01/14







CONCLUSIONS

Flow-diverting stents represent a highly effective treatment tech-
nique for aneurysms of the cavernous ICA and may be a safer
choice than carotid sacrifice with or without surgical bypass, given
the ideal vessel characteristics of the cavernous ICA for flow di-
version. Technical issues are not uncommon, occurring in just

more than 1 1n 3 cases, f lhan were serious complications,

though none resulted ent neurologic morbidity in
this series. Nevertheless, these technical issues, combined with the
often advanced age of these patients and their relative vessel fra-
gility, require a careful analysis to choose the procedure best in-

dicated in each individual case.
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CONCLUSIONS: The cost of initial treatment of large and giant aneurysms
with PED is economically favorable compared to traditional embolization
techniques. However, any potential cost benefit depends on aneurysm volume,
coil type, and number of PEDs used. Accordingly, PED therapy is more expensive
than coiling in aneurysms <0.9 cm® or when multiple devices are used.

B Angurysm

m Coil

m Cost

m Fipeline embolization device

Abbreviations and Acronyms
PED: Pipeline embolization device
MRA: Magnetic resonance angiogram
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INTRODUCTION

Endovascular treatment of intracranial
aneurysms with traditional embolic agents
can be expensive. Compared with surgical
clipping, endovascular treatment is asso-
ciated with better clinical outcomes but

himhar hacniral cacre in harh marianee anrk

management of intracranial aneurysms. The purpose of this study was to
determine whether treatment of large and giant aneurysms with the pipeline
embolization device (PED) is more economical than traditional embaolization

d 30 consecutive aneurysms larger than 10 mm that
t our institution. For each aneurysm treated with PED,
jon was performed by filling volume in a consistent,
\ cking density of 25% was reached. Prices of all
equipment and implants were taken from price lists provided by each
manufacturer.

RESULTS: Median aneurysm volume was 0.90 cm’. Overall procedure cost
was lower with the PED (mean, $23,911) vs. coiling (530,522, P = .06). Ahove the
median aneurysm volume, PED treatment was significantly less expensive than
coiling even if multiple PEDs were used (P = .006). However, below the median
aneurysm volume, PED treatment was significantly more expensive than coiling
(P = .009). Treatment with multiple PEDs was not cost-beneficial compared with
coiling, even above the median aneurysm volume. Potential savings associated
with the PED were highly dependent on the type of embolic agent used.

CONCLUSIONS: The cost of initial treatment of large and giant aneurysms
with PED is economically favorable compared to traditional embolization
techniques. However, any potential cost benefit depends on aneurysm volume,
coil type. and number of PEDs used. Accordingly, PED therapy is more expensive
than coiling in aneurysms <0.9 cm® or when multiple devices are used.
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62 yo, female, Left VBJ Aneurysm: Surpass™
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62 yo, Female, Left VBJ Aneurysm: Surpass™
5x30 mm

Pre-Operative 3 Months later




62 yo, female, Left VBJ Aneurysm: Surpass™
5x30mm

Pre-Operative 3 Montbhs later
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TREATMENT OF INTRACRANIAL ANEURYSMS
LOCATED IN THE POSTERIOR CIRCULATION
WITH THE SURPASS FLOW DIVERTER

JUAN MACHO for the Surpass Study Group
Department of Interventional Neuroradiology
Hospital Clinic de Barcelona, Spain
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Symptomatic basilar tip aneurysm




Symptomatic basilar tip aneurysm
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SURPASS Multicentre Registry

General information

Patients
Aneurysms
Women (%)

Mean age

General information

SAH

Symptomatic

52
52
22 (42%)

55 (15-79)

7/52 (13%)

25/52 (48%)




Baseline mRS (n=52)

mRS: 0
mRS: 1
mRS: 2
B mRS: 3
B mRS: 4

mRS 0-2 mRS 3+4
38 (73%) 14 (27%)




Aneurysm location (n=52)

PCA

Basilar trunc

VB Junction

Vertebral artery

5(10%)
17 (33%)

10 (19%)

20 (38%)




Aneurysm type (n=52)

Fusiforme ' cYAVALA

Saccular _ ) 14 (27%)

Blood-blister like




Aneurysm characteristics

Pretreated =~y - 15 (29%)
(Coil, Stent, Clip) |

Partially
thrombosed




Aneurysm treatment

<5mm 9 (10%)
5—-9.9 mm 12 (23%)
10 — 20 mm 19 (37%)

> 20 mm 16 (31%)

Success rate 91/52 (98%)

Average FD / case 1,4 (range 1 — 3)




Complications during hospital stay

Ischemia
Asymptomatic ICH

SAH




Clinical Outcome

Baseline

Discharge

Follow-up: mean 11 months (range 1 — 23)




Angiographic outcome (n=39)

Occlusion
WM50-95%
<50 %

Follow-up: mean 11 months (range 1 — 23)




MRS shift: All patients (n=51)

mRS at follow-up

MRS 0 mRS1 MRS2 mMRS3 mMRS4 mMRS5 mRS6

mRS 0 (n=21)

mRS 2 (n=4)

mRS 3 (n=10)

)]
X
S
o)
k=
[
%
A
m

mRS 4 (n=4)

InloJ\CInhidl  Improvement Stable mRs Deterioration Deterioration
mRS 2/3 mRS 1 mRS 1 mRS 2/3




Conclusion

Treatment of aneurysms located in the posterior
circulation with the Surpass FD is feasible

It shows a variable safety profile

Good clinical outcomes were observed in

patients bearing saccular aneurysms




Conclusion

In patients with fusiforme aneurysms as well as
in patients with basilar and VB junction
aneurysms the clinical outcome seemed better
in asymptomatic patients when compared to

symptomatic patients

Worst outcome was observed in symptomatic
patients with fusiforme aneurysms of the basilar
artery and the VB junction
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Comparing Retreatments and Expenditures in Flow
Diversion Versus Coiling for Unruptured
Intracranial Aneurysm Treatment: A Retrospective

Cohort Study Using a Real-World National Database

BACKGROUND: Flow diverters (FDs) have marked the beginning of innovations in
the endovascular treatment of large unruptured intracranial aneurysms, but no multi-
institutional studies have been conducted on these devices from both the clinical and
economic perspectives.

OBJECTIVE: To compare retreatment rates and healthcare expenditures between FDs and
conventional coiling-based treatments in all eligible cases in Japan.

METHODS: We identified patients who had undergone endovascular treatments during
the study period (October 2015-March 2018) from a national-level claims database. The
outcome measures were retreatment rates and 1-yr total healthcare expenditures, which
were compared among patients who had undergone FD, coiling, and stent-assisted coiling
(SAC) treatments. The coiling and SAC groups were further categorized according to the
number of coils used. Retreatment rates were analyzed using Cox proportional hazards
models, and total expenditures were analyzed using multilevel mixed-effects generalized
linear models.

RESULTS: The study sample comprised 512 FD patients, 1499 coiling patients, and 711
SAC patients. The coiling groups with >10 coils and >9 coils had significantly higher
retreatment rates than the FD group with hazard ratios of 2.75 (1.30-5.82) and 2.52 (1.24-5.09),
respectively. In addition, the coiling group with >10 coils and SAC group with >10 coils had
significantly higher 1-year expenditures than the FD group with cost ratios (95% Cl) of 130
(1.13-1.49) and 1.31 (1.15-1.50), respectively.

CONCLUSION: In this national-level study, FDs demonstrated significantly lower
retreatment rates and total expenditures than conventional coiling with > 9 coils.

KEY WORDS: Aneurysm, Coil embolization, Flow diverter, Real-world data, Cost-effectiveness

Neurosurgery 0:1-8, 2019 DOI10.1093/neuros/nyz377 www.neurosurgery-online.com




Aneurysm Remnants after Flow Diversion: Clinical and
Angiographic Outcomes

OT.p. Madaelil, @) A. Grossberg, ©BM. Howard, ©CM. Cawley, ©). Dion, @R G. Nogueira, ©@D.C. Haussen, and “F.C. Tong

AJNR Am ) Neuroradiol @@ @ 2019

ABSTRACT

BACKGROUND AND PURPOSE: Flow diversion is an established method to treat complex intracranial aneurysms. The natural history of
flow-diversion treatment failure resulting in aneurysm remnants is not well-defined. We aimed to delineate the clinical and angiographic
features of this entity.

MATERIALS AND METHODS: Review of a prospectively maintained Pipeline Embolization Device data base from inception to October
2017 was performed for aneurysms that demonstrated residual filling on follow-up imaging. Procedural and follow-up clinical details were
recorded. Independent, blinded, angiographic assessment of occlusion was performed on the basis of the O'Kelly-Marotta scale. Aggre-
gated outcomes were analyzed using the Fisher exact and Mann-Whitney U tests for categoric and continuous variables, respectively
(statistical significance, a = .05).

RESULTS: During the study period, 283 sequential patients were treated; 87% (246/283) were women. The median patient age was 55 years
(interquartile range, 4765 years). Six-month follow-up imaging was available in 837% (237/283) of patients, which showed 62.4% (48/237)
complete occlusion (class D, O'Kelly-Marotta grading scale). Adjunctive coiling (P = .06), on-label Pipeline Embolization Device use (P = .04), and
muitiple device constructs (P = .02) had higher rates of complete occlusion at 6 months. Aneurysm remnants were identified in 25 cases on
long-term follow-up imaging (median, 16 months; interquartile range, 12-24 months). No patient with an aneurysm remnant after flow diversion
presented with delayed rupture or other clinical sequelae, with a median clinical follow-up of 31 months (interquartile range, 23-33 months).

CONCLUSIONS: Aneurysm remnants after flow diversion are infrequent with minimal clinical impact. When appropriate, the presence of
overlapping devices and possibly adjunctive coiling may result in higher rates of complete occlusion.
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Extending the Indications of Flow Diversion to Small,
Unruptured, Saccular Aneurysms of the Anterior Circulation

Nohra Chalouhi, MD; Robert M. Starke, MD; Steven Yang, BS; Cory D. Bovenzi, BS;
Stavropoula Tjoumakaris, MD; David Hasan, MD; L. Fernando Gonzalez, MD;
Robert Rosenwasser, MD; Pascal Jabbour, MD

Background and Purpose—Flow diverters are currently indicated for treatment of large and complex intracranial aneurysms.
The purpose of this study was to determine whether the indications of flow diversion can be safely extended to unruptured,
small, saccular aneurysms (<10 mm) of the anterior circulation.

Methods—Forty patients treated with the pipeline embolization device (PED) were matched in a 1:4 fashion with 160
patients treated with stent-assisted coiling based on patient age, sex, aneurysm location, and aneurysm size. Procedural
complications, angiographic results, and clinical outcomes were analyzed and compared.

Results—The rate of periprocedural complications was 5% in the PED group and 3% in the stent-coil group (P=0.7). In
multivariable analysis, increasing age was the only predictor of complications. At follow-up, a higher proportion of
aneurysms treated with PED (80%) achieved complete obliteration compared with stent-coiled aneurysms (70%) but the
difference did not reach statistical significance (P=0.2). In multivariable analysis, increasing aneurysm size and aneurysm
location were predictors of nonocclusion. The rate of favorable outcome (modified Rankin Scale, 0-2 and modified
Rankin Scale, 0-1) was similar in the PED group and the coil group.

Conclusions—The PED was associated with similar periprocedural risks, clinical outcomes, and angiographic results
compared with stent-assisted coiling. These findings suggest that the indications of PED can be safely extended to
small intracranial aneurysms that are amenable to conventional endovascular techniques. Larger studies with long-term
follow-up are necessary to determine the optimal treatment that leads to the highest rate of obliteration and best clinical
outcomes. (Stroke. 2014;45:54-58.)
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Patency of Branch Vessels After
Pipeline Embolization: Comparison
of Various Branches

Xinzhi Wu, Zhongbin Tian, Wenqiang LI, Jian Liu, Yisen Zhang, Ying Zhang,
Yangyang Zhou, Xinjian Yang and Shiqing Mu*

Department of interventional Neuroradiology, Beiing Neurosurgical Institute, Beijing Tiantan Hospital, Capital Medical
University, Baiiing, China

Conclusion: Branch occlusion rate after PED deployment was low and most occlusions

was asymptomatic. Branches with rich collateral supply were more likely to occlude,
especially the ACA. Smaller PED diameter, branches arising from the aneurysm, and

ACA involvement were significant predictors of branch occlusion after PED treatment.



The Role of Collateral Circulation in Branch Vessel Occlusion After Flow Diversion
Scott B. Raymond', Matthew J. Koch®, James D. Rabinov’, Thabele M. Leslie-Mazwi ", Collin M. Torok’,

Christopher J. Stapleton”, Aman B. Patel’

BACKGROUND: Flow diversion for treatment of intra-
cranial aneurysms frequently necessitates covering
adjacent branch vessels. Although branch vessel occlu-
sion is common, associated clinical deficits are rare. It
has been hypothesized that clinically silent branch vessel
occlusion is due to underlying collateral circulation. To
study the role of collateral circulation in covered branch
vessel occlusion, we assessed collateral vessels and
altered branch vessel flow on transfemoral catheter
angiography in patients undergoing flow diversion of
intracranial aneurysms.

METHODS: Angiograms obtained before treatment,
immediately after treatment, and duwring follow-up were
evaluated for branch vessel flow patterns and associated
collateral circulation in a consecutive retrospective cohort
of 84 patients from 2011 to 2017 with branch vessel
coverage related to aneurysm flow diversion using the
Pipeline embolization device.

RESULTS: We identified 142 branch vessels covered by
the Pipeline device construct for treatment of 89 aneu-
rysms, predominately in the anterior circulation (>90%).
Collateral circulation was observed in approximately one
third of these vessels and was associated with diminished
(P < 0.001) or absent (P < 0001) flow on follow-up
angiography. Only 2 of 80 terminal branch vessels (no
collaterals) were occluded, and these occurred in a patient
with Pipeline device construct thrombosis. Altered branch
vessel flow was not associated with vascular risk factors,
treatment technique, or outcome measures, including new
or worsening neurmlogic deficit

CONCLUSIONS: Altered flow in branch vessels covered
during flow diversion reflects underlying collateral

circulation and is not associated with downstream
ischemic deficits.

INTRODUCTION
F low diversion is often the preferred technique for treatment
of paraclinoid internal carotid artery ancurysms, and the
technique is increasingly being applied in treatment of
other types of intracranial aneurysms.” Because ancurysms often
arise at or near the ongin of vessels, a flow diverting stent
placed across the ancurysm neck will frequently cover the
adjacent branch vessels. Historically, branch vessel coverage was
avoided when possible because of the concem for occlusion.
However, 2 growing number of studies have shown that dinical
deficits are exceedingly rare despite moderate rates of branch
vessel ocdusion.”

One explanation for the lick of dinical deficits is that collateral
circulation provides blood supply to covered branch vessel temi-
tories. For example, rich extermal carotid artery to ophthalmic
artery collaterals may provide retinal artery supply in the setting of
ophthalmic artery occlusion after flow diversion. Ophthalmic
artery occlusion is common after flow diversion (7%—25% long
term occlusion), but associated visual symptoms are rare.** In
contrast to the ophthalmic artery, some branch vessels, such as
the anteror choroidal artery, do not commonly have collateral
supply and are considered terminal branches. Although it is un-
clear if redundant branch vessels (vessels with collateraks) behave
differently than terminal branch vessels after flow diversion, prior
studies have suggested that true terminal branch vessels mrely
demonstrate angiographic occlusion.’™ "™ In this study, we
examined the rehtionship of collateral circulation and altered
angiographic flow in branch vessels covered during flow diversion.
We hypothesized that branch vessel occdlusion is in most cases
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45 Predictors of cerebral aneurysm persistence and occlusion

after flow diversion: a single-institution series of 445 cases
with angiographic follow-up

*Matthew T. Bender, MD,’ Geoffrey P. Colby, MD, PhD,? Li-Mei Lin, MD,* Bowen Jiang, MD,'
Erick M. Westbroek, MD,' Risheng Xu, MD,' Jessica K. Campos, MD,' Judy Huang, MD
Rafael J. Tamargo, MD,’ and Alexander L. Coon, MD'

'Department of Neurosurgery, Johns Hopkins University School of Medicine, Balimore, Maryland; “Department of Neurosurgery,
University of Califomia, Los Angeles; and ‘Department of Neurosurgery, University of Califomia, Irvine, Califomia

on aneurysm occlusion is limited by heterogeneous follow-up, vaniable antiplatelet regimens, noninvasive imaging mo-
dalites, and nonstandard occlusion assessment. Using a large, single-center cohort with low attrition and standardized
antiplatelet tapering, the authors evaluated outcomes after fiow diversion of anterior circulation aneurysms to identify
predictors of occlusion and aneurysm persistence.

METHODS Data from a prospective, IRB-approved database was analyzed for all patients with anterior circulation an-
eurysms treated by flow diversion with the Pipeline embolization device (PED) at the authors’ institution. Follow-up con-
sisted of catheter cerebral angiography at 6 and 12 months postembolization. Clopidogrel was discontinued at 6 months
and aspirin was reduced to 81 mg daily at 12 months. Occlusion was graded as complete, trace filling, entry remnant, or
aneurysm filling. Multivariate logistic regression was performed to identify predictors of aneurysm persistence.
RESULTS Follow-up catheter angiography studies were available for 445 (91%) of 491 PED procedures performed for
antenior circulation aneurysms between August 2011 and August 2016. Three hundred eighty-seven patients accounted
for these 445 lesions with follow-up angiography. The population was 84% female; mean age was 56 years and mean
aneurysm size was 6.6 mm. Aneurysms arose from the internal carotid artery (83%), anterior cerebral artery (13%), and
middie cerebral artery (4%). Morphology was saccular in 90% of the lesions, and 18% of the aneurysms has been previ-
ously freated. Overall, complete occlusion was achieved in 82% of cases at a mean follow-up of 14 months. Complete
ocdlusion was achieved in 72%, 78%, and 87% at 6, 12, and 24 months, respectively. At 12 months, adjunctive coiling
predicted ocdusion (OR 0.260, p = 0.036), while male sex (OR 2.923, p = 0.032), aneurysm size (OR 3.584, p = 0.011),
and incorporation of a branch vessel (OR 2.206, p = 0.035) predicted persistence. Notable variables that did not predict
aneurysm occlusion were prior treatments, vessel of origin, fusiform morphology, and number of devices used.
CONCLUSIONS This is the largest single-institution study showing high rates of anterior circulation aneurysm occlusion
hitps:/fthejns.org/doi/abs/10.3171/2017.11.JNS171738
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Acutely Ruptured Intracranial Aneurysms Treated with
Flow-Diverter Stents: A Systematic Review and Meta-Analysis

F. Cagnazzo, PD.T. di Carlo, M. Cappucci, “P.-H. Lefevre, V. Costalat, and “P. Perrini

=k
AJNR Am ) Neuroradiol 39366975 Sep 2008 www.ajnrorg

ABSTRACT

BACKGROUND: The implantation of flow-diverter stents for the treatment of ruptured intracranial aneurysms required further investigation.
PURPOSE: Our aim was to analyze the outcomes after flow diversion of ruptured intracranial aneurysms.

DATA SOURCES: A systematic search of 3 databases was performed for studies published from 2006 to 2018.

STUDY SELECTION: According to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines, we included
studies (from 2010 to 2018) reporting acutely ruptured intracranial aneurysms treated with flow diversion.

DATA ANALYSIS: Random-effects meta-analysis was used to pool the following aneurysm ocdusion rate, complications, rebleeding. and
factors influencing the studied outcomes.

DATA SYNTHESIS: We included 20 studies evaluating 223 patients with acutely ruptured intracranial aneurysms treated with flow-
diverter stents. Inmediate angiographic occlusion was obtained in 32% (29/86; 95% C1, 154%-48%; I = 79.6%) of aneurysms, whereas
long-term complete/near-complete aneury sm occlusion was 88.9% (162/189; 95% CI, 84%-93.5%: I’ = 20.9%) (mean radiologic follow-up
of 9.6 months). The treatment-related complication rate was 17 8% (42/223; 95% C1, 1%-24%; I’ = 52.6%). Complicationswere higher in the
posterior circulation (16/72 = 7% 95% O, U%-40%; F = 66% versus 18/M9 = NT7%; 95% Cl, 7%-16%; F = 0%) (P = .004) and after
treatment with multiple stents (H/52 = 26%: 95% C1, H%-45%; I* = 59%) compared with a single stent 20/ W1 = 10%: 95% CI, 5%-15%: F =
0%) (P = .004). Aneurysm rebleeding after treatment was 4% (5/223; 95% C1,18%-7%; I’ = 0%) and was higher in the first 72 hours.
UMITATIONS: Small and retrospective series.

CONCLUSIONS: Row-diversion treatment of ruptured intracranial aneury smsyields a high rate of long-term angiographic occlusion with
a relatively low rate of aneurysm rebleeding. However, treatment is associated with a complication rate of 18%. When coiling or micro-
surgical dipping are not feasible strategies, anterior circulation ruptured aneurysms can be effectively treated with a flow-diversion
technique, minimizing the number of stents deployed. Given the Z7% rate of complications, flow diversion for ruptured posterior
cdirculation aneury sms should be considered only in selected cases not amenable to other treatments.

ABBREVIATIONS: ASA = acatylsalicylic add (P = dogidogret IQR = interquartile range: PRIEMA = Preferred Raporting Items for Systematic Reviews and
Mata-Analyses
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ABSTRACT

Basilar perforator artery aneurysms (BAPA's) are an under-recognised cause of sub-arachnoid haemor-
rhage (SAH). We present our single centre experience of BAPA's and review of the literature.

We performed a retrospective review of our prospectively maintained database to identify all BAPA's
that presented acute SAH between February 2009 and February 2018.

We identified 9 patients (male = 7), each with a single aneurysm, and average age 55+ 9.7 years. All
aneurysms were small, 2.1 £ 05 mm (range 1-3 mm). Three aneurysms were not detected on initial
angiography. Six aneurysms were treated with flow diversion, 3 were managed conservatively. No repeat
haemorrhage occurred in the flow diverted patients. One patient treated conservatively suffered a repeat
haemorrhage and died (mRS 6). Follow up imaging (n=7), at average 5.6 months (range 3-12 months),
showed complete occlusion in all the flow-diverted aneurysms and no change in one conservatively man-
aged patient. There was no evidence of perforator infarction on the follow-up post treatment imaging.
Clinical follow-up data was available in 8 patients, 6 of whom (75%) had a good outcome (mRS < 2).

A highindex of suspicion is required to diagnose BAPA. Flow diversion can be used to treat BAPA's with
acceptable risk of perforator infarction and low risk of repeat haemormrhage.
© 2019 The Authors. Published by Elsevier Ltd. This is an openaccessarticle underthe CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0)).




Endovascular Treatment of Ruptured Blister-Like Aneurysms
A Systematic Review and Meta-Analysis with Focus

on Deconstructive versus Reconstructive

and Flow-Diverter Treatments
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ABSTRACT

BACKGROUND AND PURPOSE: Various endovascular techniques have been applied to treat blister-like aneurysms. We performed
systematic review to evaluate endovascular treatment for ruptured blister-like aneury sms.

MATERIALS AND METHODS: We performed a comprehensive literature search and subgroup analyses to compare deconstructive versu
reconstructive techniques and flow diversion versus other reconstructive options.

RESULTS: Thirty-one studies with 265 procedures for ruptured blister-like aneurysms were included. Endovascular treatment wa
associated with a 72.8% (95% Cl, 64.2%— 81.5%) mid- to long-term occlusion rate and a 19.3% (95% Cl, 13.6%—25.1%) retreatment rate
Mid- to long-term neurologic outcome was good in76.2% (95% Cl, 68.9%—8.4%) of patients. Two hundred forty procedures (90.6%
were reconstructive techniques (coiling, stent-assisted coiling, overlapped stent placement, flow diversion) and 25 treatments (9.4%
were deconstructive. Deconstructive techniques had higher rates of initial complete occlusion than reconstructive technique
(77.3% versus 33.0%, P = .0003) but a higher risk for perioperative stroke (29.1% versus 5.0%, P = .04). There was no difference in goos
mid- to long-term neurologic outcome between groups, with 76.2% for the reconstructive group versus 79.9% for the deconstruc
tive group (P = .30). Of 240 reconstructive procedures, 62 (25.8%) involved flow-diverter stents, with higher rates of mid- t
long-term complete occlusion than other reconstructive techniques (90.8% versus 67.9%, P = .03) and a lower rate of retreatmen
(6.6% versus 30.7%, P < .0001).

CONCLUSIONS: Endovascular treatment of ruptured blister-like aneury sms is associated with high rates of complete occlusion and goo
mid- to long-term neurologic outcomes in most patients. Deconstructive techniques are associated with higher occlusion rates but
higher risk of perioperative ischemic stroke. In the reconstructive group, flow diversion carries a higher level of complete occlusion am
similar clinical outcomes.




Early Versus Delayed Flow Diversion for Ruptured Intracranial Aneurysms:

A Meta-Analysis
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INTRODUCTION

Subarachnoid hemorrhage (SAH) from a
ruptured intracmanial ancurysm occurs
with an incddence of 6—8 per 100,000 in
the Western pooulation.”* The Intema-

OBJECTIVE: The use and timing of flow diversion for aneurysmal subarach-
noid hemorrhage is controversial. The objective of this study is to perform a
meta-analysis and systematic review to compare overall complication rate be-
tween early versus delayed flow diversion for ruptured aneurysms.

METHODS: A literature search for all eligible articles was performed using
PubMed, Cochrane, and Web of Science databases. The primary outcome was
the overall complication rate (any complication in the perioperative period), and
secondary outcomes were 1) hemorrhage and 2) stroke/death (all hemorrhagic/
ischemic strokes and/or death).

RESULTS: Thirteen articles including 142 patients met inclusion criteria
Eighty-nine (62.7%) patients underwent early deployment of flow diverters (i.e, 2
days or less). The odds ratio for overall complication rate with early versus
delayed flow diversion was 0.95 (95% confidence interval [Cl] 036-249, P =
0.42). The odds ratio for the secondary outcome of hemorrhagic complication for
early versus delayed flow diversion was 1.44 (95% Cl 0.45-4.52, P = 0.87) and of
stroke/death was 1.67 (95% Cl 0.5-4.9, P = 0.69). The odds ratio of early versus
delayed flow diversion for blister/dissecting/fusiform aneurysms was 0.82 (35%
Cl 029—-2.30) and for saccular/giant aneurysms was 223 (95% Cl 0.17-29.4). At
last follow-up, 71.6% of patients had good performance status (modified Rankin
Scale score 0—2), and the rate of angiographic aneurysm occlusion was 90.2%.

CONCLUSIONS: This meta-analysis did not show a difference in overall
complication rate between early versus delayed flow diversion for muptured
aneurysms. Early flow diversion for ruptured blister/fusiform/dissecting aneu-
rysms carries a lower risk of aneurysm rerupture and overall complications as
compared with that for ruptured saccular/giant aneurysms.
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Flow diversion treatment for acutely

ruptured aneurysms

Michelle F M ten Brinck,” ' Maike Jager,” Joost de Vries,' ) André Grotenhuis,’
René Aquarius,' Svein H Merkve,? Riitta Rautio,” * Jussi Numminen,” Rahul Rai," >
Ajay K Wakhloo,%” Ajit S Puri,” Christian A Taschner,” Hieronymus D Boogaarts

ABSTRACT

Background and purpose Flow diverters are
sometimes used in the setting of acutely ruptured
aneurysms. However, thromboembolic and hemorrhagic
complications are feared and evidence regarding safety is
limited. Therefore, in this multicenter study we evaluated
complications, dinical and angiographic outcomes of
patients treated with a flow diverter for acutely ruptured
aneurysms.

Methods We conducted a retrospective observational
study of 44 consecutive patients who underwent flow
diverter treatment within 15 days after rupture of an
intracranial aneurysm at six centers. The primary end
point was good dlinical outcome, defined as modified
Rankin Scale score (mRS) 0-2. Secondary endpoints were
procedure-related complications and complete aneurysm
occlusion at follow-up.

Results At follow-up (median 3.4 months) 20 patients
(45%) had 2 good dinical outcome. In 20 patients
(45%), 25 procedure-related complications occurred.
These resulted in permanent neurologic deficits in 12
patients (27%). In 5 patients (119%) aneurysm re-rupture
occurred. Eight patients died resulting in an all-cause
mortality rate of 18%. Procedure-related complications
were associated with a poor dinical outcome (mRS

3-6; OR 5.1(95% O 1.0 to 24.9), p=0.04). Large
aneurysms were prone to re-rupture with rebleed rates
of 60% (3/5) vs 5% (2/39) (p=0.01) for aneurysms with
a size 220 mm and <20 mm, respectively. Follow-up
angiography in 29 patients (median 9.7 months) showed
complete aneurysm occlusion in 27 (93%).

Conclusion Flow diverter treatment of ruptured
intracranial aneurysms was assodated with high rates

of procedure-related complications including aneurysm
re-ruptures. Complications were associated with poor
clinical outcome. In patients with available angiographic
follow-up, a high ocdusion rate was observed.

patients are often loaded with dual antplatelet

Flow diverters (FDs) reconstruct the lumen of
the parent artery and require no manipulation
within the aneurysm sac, so the risk of intraoper-
anve ruprure is minimized. However, thromboem-
bolic and hemorrhagic complications have been
reported in the literature. The use of DAPT in the
serung of acute SAH is of extra concern since these
patients are often subjected to other crucial intra-
cranial procedures. If the complication rate of FDs
as treatment for acute SAH is comparable to that
of stent-assisted coiling, then it would favor FD
treatment for some ancurysm subtypes since FD
technology is thought to have better durability with
a lower recanalizaton rate. Several cases have been
reported in the recent past, and a mera-analysis
showed higher rates of long-term complete occlu-
sion and a lower rate of retreatment for patients
with ruprured blister-like aneurysms treated with
FDs versus those treated with other reconstructive
tcch.m'qucs."“

However, evidence is sull limited and compli-
cation rates and clinical outcomes vary between
published meta-analyses.'* ** The efficacy and
safety of the use of FDs in the acute SAH phase is
therefore still open to question.

In this study we present a multicenter experi-
ence of FDs for acutely ruptured aneurysms. The
objective was to evaluate the complications, clinical
and angiographic outcomes of consecutive patients
treated with a FD for acutely ruptured intracranial
aneurysms.

METHODS

Study design
This retrospective analysis of prospectively kept
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INDICACIONES

ANEURISMAS GRANDES O GIGANTES

SINTOMAS COMPRESIVOS

ANEURISMAS FUSIFORMES

ANEURISMAS FOSA POSTERIOR

RECURRENCIAS POST-COILING?

FUSIFORMES

DE BIFURCACION

DISECCIONES? ANEURISMAS ROTOS?



CONCLUSIONES

TRATAMIENTO SEGURO Y EFECTIVO EN ANEURISMAS NO ROTOS
ALTAS TASAS DE OCLUSION COMPLETA

MORBIMORTALIDAD VARIABLE EN LA LITERATURA PERO ACEPTABLE EN EL
CONTEXTO DEL TIPO DE ANEURISMAS DEL CUAL HABLAMOS

ANEURISMAS DE CIRCULACION POSTERIOR Y LOS PREVIAMENTE TRATADOS
CON STENT PRESENTAN PEORES RESULTADQOS

PERMITE TRATAMIENTO DE ANEURISMAS PREVIAMENTE INTRATABLES

EN EL FUTURO, UNA MEJOR COMPRENSION DE SU FUNCIONAMIENTO, DE
SUS COMPLICACIONES Y MEJORAS EN SU DISENO PERMITIRAN AMPLIAR
LAS INDICACIONES



