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Lancet 2003; 362: 103–10 
Group 1: No previous history of rupture 

Group 2: Previous history of rupture 

Unruptured Aneurysms: What do we know?? 

Lots of Data,  No clear cut standards 

ISUA results provide some guidance, but… 

Small aneurysms(<7mm) “rarely rupture” yet… 

Most ruptured aneurysms < 5mm in practice 
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Unruptured Aneurysms 
When do we treat?? 

• > 7 mm 

• < 7mm and 

• Previous hx of SAH 

• Family history 

• Patient choice 

• Morphoilogy 

• Certain locations 



How to Treat? 
Clipping(surgery) vs Endovascular 

• Every case must be individualized! 

• Find a surgeon/team who can coil and clip!! 

• Consider: 

• Anatomy and location 

• Age 

• General health 

• Access 

• Patient informed Choice 

 



Tough Choices 
Rupture: Hemorrhage/Mass effect 

Coil FAST and Decompress/Clip 



General Rules 
• Endovascular has less morbidity 

• Especially in elderly 

• Surgery may be more efficacious 

• Especially in younger patients 

Recannalization X 2 



Clipping of residual aneurysm 
Can your surgeon clip and coil??? 

If all you have is a hammer… 



• Open Surgical Techniques 

– Clipping seals aneurysm to 

exclude it 

– Bypass/parent artery exclusion 
 

• Endovascular 

– Bare metal and bioactive coils 

– Aneurysm bridging stent 

– Liquid embolics 

– Parent artery occlusion 

Conventional Therapy 



A lot has changed since the early 
1990s when coils were invented 
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Poor Outcomes @1 yr:  Death, MRS >2 or impaired cognitive status 

SURGICAL GROUP ENDOVASCULAR GROUP 

The International Study of Unruptured Intracranial Aneurysms Investigators. Unruptured Intracranial Aneurysms – Risk of Rupture and Risks of  

Surgical Intervention.Neuroradiology. N Engl J Med 1998; 339:1725-1733 

< 50 Yrs Old ≥ 50 Yrs Old 

< 50 Yrs Old ≥ 50 Yrs Old 

Overall Outcomes Improved with 
Endovascular Treatment 



Coiling 

Balloon-assisted coiling 

Stent-assisted coiling 

Flow Diverters 

Second generation microstents 

Second generation flow diverters 

Bifurcation stents/devices 

 

Endovascular Options for Aneurysm  
A Technology Explosion!! 

Does your surgeon have all the tools??? 
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Timeline of Endovascular Technology 
Evolving at Warp Speed! 
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Primary coiling – The Problem 
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“…degree of aneurysm occlusion is  a strong predictor of risk of 

subsequent rupture… and justifies attempts to completely occlude 

aneurysms” 

CARAT Study 

Source: 

16. Johnston SC, Dowd CF, Higashida RT, Lawton MT, Duckwiler GR, Gress DR. Predictors of rehemorrhage after treatment of ruptured intracranial aneurysms: The Cerebral Aneurysm 

Rerupture After Treatment (CARAT)  Study.Stroke. 2008; 39: 120–125 
16 

Incomplete Occlusion  Retreatment 



First Leap: Stent and Balloon 
Assisted Coiling 

• Better occlusion rates and fewer 

recurrences 

• Treatment of wide-neck, large/giant 

aneurysm became a realistic 

possibility 



Conclusions 

• Stent assisted coiling causes 

progression of occlusion, possible by 

a flow remodeling effect 

• Odds of progression of occlusion of 

stent-coiled aneurysms were 18.5x 

that of non-stented aneurysms 



Flow Diverters 



Flow Diverters:  
Evolution of a Concept 

• The concept of comes from observations 

of intra-aneurysmal flow patterns in 

models of stented intracranial aneurysms 

• Placement of a low porosity stent across 

the aneurysmal neck redirects flow away 

from the aneurysm and back into the 

parent artery 
Stroke. 2011;42: 2363-2368. 



Flow Diversion and 
Hemodynamic Simulation 

 
 

Endoluminal Reconstruction 
Rebuilding the vessel lumen 



Aneurysm 

Case 
Scenario Average WSS 

Average 

Aneurysmal 

Velocity Magnitude 

Inflow 

Rate 

Turnove

r Time 

Aneurysm 

IV 

IV (U) 100.00% 100.00% 100.00% 
100.00

% 

IV (T1, T2) 

1st PED 68.23% 79.70% 80.00% 
125.00

% 

2nd PED 40.91% 60.60% 61.35% 
162.99

% 

Figure 32. 3D streamlines (first row), intra-aneurysmal velocity 

vectors (second row), and WSS distributions (third row) for 
Aneurysm IV. 

Virtual deployment models: 

CFD results: 



Endoluminal Reconstruction 
Two main action mechanisms 

1. Flow Diversion away from the 

aneurysmback into the parent artery 

2. Re-endothelization – formation of a new 

scaffold upon which endothelial cells can 

grow 

 Data suggest that a stent with an overall porosity of 50–

70% (30–50% metallic coverage) significantly reduces 

inflow rate into an aneurysm 
Liou TM, Li YC. Effects of stent porosity on hemodynamics in a 

sidewall aneurysm model. J Biomech 2008;41:1174–83 



• Braided mesh cylinder  

• Platinum nickel-cobalt chromium alloy 

• Self-expanding, 35% metallic coverage 

• Variable diameter and  

• Pore size is 0.02 to 0.05 mm2 

 

 

Pipeline Embolization Device 
The first flow diverter 



Treatment of large and giant and wide-necked aneurysms. 

Endoluminal Flow Diversion 

 

 

6 Month Control 

Pipeline Embolization Device 



Cavernous 

3 months 



3 months 



Post-market experience with Pipeline 



• High morbidity and mortality for posterior 

circulation aneurysms 

• Epipheny….“One ‘n Done” 



Buffalo Experience: 

Use of Coils in Conjunction With the Pipeline 

Embolization Device for Treatment of Intracranial 

Aneurysms 

Conclusion: PED+coils may be a safe and effective treatment for aneurysms 

with high risk of rupture (or rerupture) and complex anatomy. Coiling in 

conjunction with PED placement provided a higher aneurysm occlusion rate 

and reduced the need for retreatment. 



Baseline images: 
 vertebral runs 

• 36 yo F with 

headaches and 

discovery of giant 

vertebro-basilar 

aneurysm 

PED in conjunction with coils 



Final result 



Lessons Learned 

• Judicious use of 

coils 

• As a scaffold 

for PED 

placement 

• Promote 

thrombosis 

 

 

 

 

Sacrifice contralateral VA  

in case of VBJ aneurysm 

Reconstruct basilar artery and  

coil the saccular component 



Conclusions Flow diversion with selective adjunctive techniques is evolving to become 

a safer treatment option for posterior circulation aneurysms. This is the longest clinical 

follow-up duration reported for a single-center experience of Flow-diversion treatment 

of these aneurysms  



VBJ Aneurysm 

• 54 yo M with ataxia and diplopia 

and work up showing giant 

vertebro-basilar aneurysm 



Vertebral Runs: Baseline – bilateral 
vertebral runs 

Aneurysm supplied by both VA’s  need to sacrifice 

one VA 



Working Plan 

Coiling via PX SLIM Pipeline via 

Marksman 



Final Result 



Follow-up 

• Doing well at 3-month follow-up visit 

• Improving diplopia  

 

• MRA showed no residual filling of the 

aneurysm 



THE NEXT GENERATIONS 
LOTS OF NEW AND EXCITING ADVANCES 



LVIS 
(LOW-PROFILE VISUALIZED 
INTRALUMINAL SUPPORT) 
 
 
 
 
 
 
 
                   (NOT ELVIS) 



LVIS Device: Low-profile Visualized 
Intraluminal Support 

• Radiopaque 

proximal and distal 

markers 

• Flared ends 

• 2 radiopaque 

strands 

 



LVIS Jr. Stent-Coiling 

• 70 y/o male with 

incidentally identified 

ACom aneurysm 

 

• Plan: 

• Jail SL 10 with an 

LVIS Jr. 

• Coil the aneurysm 

through the jailed SL 

10 

 



Headway 17 navigated into the contra-lateral 

A2  SL 10 navigating toward the aneurysm 



LVIS-coiled aneurysm 



Microangio Fluoroscopy 

Not Yet FDA Approved 



Microangio Fluoroscopy 

• Ultra-high intraprocedural magnification of 

stent struts, coils, microwires, 

microcatheters 

• Visualization from 250 down to 30 microns 



Pipeline Stent  Deployment 



DSA Post treatment 



MAF Case  

•  Patient:  30 yo female 

•  Treatment: LVIS + coils 



DSA- Pre treatment 



LVIS  deployment - MAF 



Coiling - MAF 



DSA Post Treatment 



Neuroform-ATLAS stent  

• The Neuroform Atlas 

Stent is a new 4th-

generation adjunctive 

open cell stent 

 

• All sizes of the 

Neuroform Atlas Stent, 

from 3.0mm up to 

4.5mm in diameter, 

through a low-profile 

Excelsior SL-10 

microcatheter. 



B/l ICA access  



Final run 



FLOW DIVERTERS: 
NEXT GENERATION 



FRED 
(FLOW RE-DIRECTION ENDOLUMINAL DEVICE) 

 
 

A STENT WITHIN A STENT 



Flow Re-Direction Endoluminal 
Device (FRED) 

 
• Outer layer: 

• 1 mm cell size 

• 16-wire weave 

design 

• Inner layer: 

• 48-wire braid design 

• Attached to outer 

layer in helix pattern 
 

 



FRED Flow Diversion 
29 y/o female with left ICA aneurysm, persistent 

headaches, and dizziness 



6 Month Follow Up 



SURPASS 



SURPASS  

• cobalt–chromium 

• low porosity (metal surface area 

coverage 30%)  

• self-expanding tubular-shaped 

mesh structure with 

• high pore density (21–32 

pores/mm2 ) 



A self-expandable braided device preloaded in a microcatheter delivery system 

 

Flow Diverter Delivery System 

Surpass™ Flow Diverter 

• Consistent mesh-density (from 72 wires to 96 wires)  

• Longer device lengths offered across multiple diameters 

• Customized preloaded over-the-wire system (0.014in microwire) 



Intra-aneurysmal flow diversion 

• Luna 

• Web 







Pipeline Flex Embolization Device 

• Same Pipeline stent 

• Innovative delivery system 

• Approved by FDA in Feb 

2015 

• Better maneuverability along 

curves 

 New distal wire 

 Designed to be resheathable 

 

 

 



Barrel Device for Bifurcation 
Aneurysms 



Barrel Shaped Bifurcation 
Aneurysm Bridging Device 

J NeuroIntervent Surg 2013;5:A10 doi:10.1136neurintsurg -2013-

010870.17 

Barrel™ Vascular 

Reconstruction Device (VRD) 

• Intended for use with 

embolic coils  

• for the treatment of wide-

neck bifurcating or branch 

intracranial aneurysms . 

• Wide-neck is defined as 

having a neck width ≥ 4 mm 

or a dome-to-neck ratio < 2.  



	

Marker bands of Barrel device 

indicating complete expansion and neck 

coverage 





Case setup  

 Access – R radial 5fr, R femoral 6fr sheaths 

 Devices – Benchmark guide / Berenstein,  

  Stryker Excelcior XT17 (45°) into aneurysm,  

  Codman Prowler Select Plus, Synchro2 into 

PCA 

  Barrel neck reconstruction device 

  Coils – Stryker Target 3D framing coils  

   Microvention hypersoft finishing coils 

  

  

 

 







PulseRider: 
Neck Reconstruction 



 
 PulseRider - Aneurysm Neck 

Reconstruction Device  





 
 PulseRider – Deployment of Coils 





Simulator Training In 
NeuroInterventions 





How to coil an aneurysm 
step by step 

Getting Access 

  
Microcatheter work Coiling 



Dyna CT/ LCI(Low contrast Injection) 

• No Kink or Stenosis 

 




