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Surpass Flow Diverter 

• Self-expandable braided device 

• 48 - 96 Chrome-Cobalt wires 

• FD preloaded in an over-the-wire 
microcatheter delivery system 

• Navigated over 0.014’’ microwire 



Available Sizes 



Uniform Mesh Density 



Currently available Flow Diverters 

Mesh Density 



Why is Mesh Density important? 

Flow Diversion 

Images courtesy of Gainluca De Santis and Matthieu De Beule, FEOps 

 Mesh density and  
braid angle affect  
fluid velocity 

 Increasing wire count 
from 48 to 72 

            

       – Reduces aneurysm  
inflow rate by 24%  

        

       – Shrinks the impact 
zone by almost 90%  

Inflow Rate (mL/S) Aneurysmal Inflow Turnover Time Impact Zone (mm2 / %) 

Before Stenting 2.241 42% 0.099s 137 / 74% 

48 wires 33 microns 1.302 25% 0.171s 92 / 50% 

72 wires 32 microns 0.991 19% 0.217s 10 / 6% 

96 wires 32 microns 0.779 15% 0.277s 10 / 6% 

48 Wire  
Braid 

72 Wire  
Braid  

(Surpass™) 



In Situ Tissue Engineering 

Canine, side-wall aneurysm – 7 days post FD implant 

Porosity ~ 70% 

48 wires 



Porosity ~ 70% 

72 wires 

In Situ Tissue Engineering 

Canine, side-wall aneurysm – 7 days post FD implant 



Initial Observations - Progressive aneurysm obliteration after Surpass™ FD 

 

 

AJNR Am J Neuroradiol 2015 

Use of Dual 

Antiplatelet  

Agents 



Dissecting Basilar Trunk Aneurysm 
16-year young boy with stroke, speech problems, hemiparesis and inability to walk 

Progressive deterioration on dual antiplatelet treatment and anticoagulation  

P. Kan et al. JNIS 2015  - Compassionate use – Surpass is not FDA approved 



Pre Surpass FD treatment  

6 month Post Surpass FD treatment 

3x25mm (x2)  



PCA 

SCA 

A B C 

60-year-old male with a history of a right middle cerebral artery ischemic 

infarction and new lower cranial nerve deficit associated with a fusiform basilar 

artery aneurysm.  

PCA 

SCA 

PCA 

SCA 

Initial Observations - Role of Contralateral Vertebral Artery 

Occlusion to prevent Endoleak  



D E 

Single 4.4 mm x 80mm long 1st Gen SURPASS FD 

Surpass FD is currently not FDA approved  



H I J 

PCA 

SCA 



2-day FU 

Single 4.4 mm x 80mm long 1st Gen SURPASS FD 

Intra-arterial use of tPA 





B C 

AICA 

A 

AICA 

AICA 

AICA 

3 mo fu 

Surpass FD 5.3mm x 50mm 

D 

14 mo fu 

• Symptomatic Vertebro-basilar fusiform aneurysm 

• Coil occlusion of left Vertebral artery to avoid “endoleak” 

Role of contralateral VA occlusion 

Cone Beam CT 



Study Objective 

Presence of 

dense 

perforators 



SURPASS FD multicenter registry 
Patient Data 

General information 

Patients 52 

Aneurysms 52 

Women (%) 21 (41%) 

Mean age (yr) [range] 54 [16-79] 



General information 

Acute SAH 7/52 (13%) 

Stroke/TIA 7/52 (13%) 

Cranial nerve deficit/mass effect 14/52 (27%) 

Incidental findings/headaches  20 (38%) 

Recurrent after coiling/stenting/failed 

clipping 

16 (31%) 

SURPASS FD multicenter registry 
Presentation/Indication for Treatment 



Baseline mRS (n=52) 

mRS 0–2    mRS 3-5 
38 (73%)    14 (27%)   
          



Aneurysm location (n=52) 

Vertebral artery          20 (38%) 

VB Junction           11 (21%) 

Basilar trunk           15 (29%) 

PCA            6 (12%) 



Aneurysm sizes (n=52) 

< 5 mm 4 (8%) 

5 – 9.9 mm 13 (25%) 

10 – 20 mm 17 (33%) 

> 20 mm 17 (33%) 



Aneurysm type (n=52) 

Wide-neck Saccular         12 (23%) 

Fusiforme           39 (75%) 

Blood-blister type          1 (2%) 



Aneurysm characteristics 

Pretreated      16 (31%) 
(Coil, Stent, Clip,  

failed surgery)             

Partially      14 (27%) 
thrombosed        
         



Symptomatic basilar tip aneurysm 
 

29-y-o-m w progressive incapacitating headaches and gait 
disturbance 



Symptomatic basilar tip aneurysm 



Symptomatic basilar tip aneurysm 
Combined use of coils 



Symptomatic basilar tip aneurysm 

24 hour follow-up 



Aneurysm treatment 

Technical success rate 51/52 (98%) 

Average # of FD / case 1.4 (range 1 – 3) 











Malapposition of telescoping FDs 



…requiring post dilation 



6 weeks follow-

up  



Requirement: Intraoperative placement of 

a shunt due to hydrocephalus via burr hole  

Before shunt After shunt 



Requirement: Placement of a shunt due to 

hydrocephalus 

Before shunt After shunt 



Requirement: Placement of a shunt due to 

hydrocephalus 

Before shunt After shunt 



Follow-up DWI/MRI 



10-16-09 05-09-11 

Progressive Aneurysm Growth 

74-y-o-m: history of aortic aneurysm, COPD, MI 

arterial hypertension, obesity 





74-y-o-m: history of aortic aneurysm, COPD, MI 

arterial hypertension, obesity 

Single Long implants, 

maintained distal access 



Surpass FD 4.4mm x 50mm Surpass FD 5.3mm x 30mm 





Flow 

stagnation 

Patent 

perforator  

AICAs 



1 week follow-up MRI 

No signs of  

perforator occlusion 



Basilar Trunk Aneurysm 

A B C 

AICA AICA 

6-month fu 

4x50mm 

5x30mm 

* Surpass  FD currently not FDA approved 



Aneurysm treatment  
 Procedural complications 9 (17.3%) 

(binary; 95% CI:8.2%-30.3%) 

Aneurysmal rupture 1/52 

Dissection target vessel 2/52 

Thrombus formation 6/52 

Procedure complications correlated with age (p<0.05) 

 

Procedure complications did not correlate with location (p=0.304) 

Procedure complications did not correlate with # of FDs (p<0.2)  



Aneurysm treatment   
New neurological deficit @ 24h follow up 

(binary; 95% CI: 15.6%-41%) 

Death 1/52 

Tetraparesis 1/52 

Hemiparesis 2/52 

Cranial nerve deficits 6/52 

New neurological deficit correlated with baseline mRS (p=0.0018) 

      location (p=0.028) 

      # of FDs (p=0.0266) 

      aneurysm size (p=0.0071) 

      Neck size (p=0.0359)  



Complications during hospital stay 

Neuro 

Ischemia 4  

Asymptomatic ICH 3 

SAH 1  

Clinically stable   39/52 pts (75%) 

Clinically improved   7/52 pts (13%) 

Clinically deteriorated  4/52 pts (8%) 

Death     2/52 pts (4%)   



Clinical Outcome 

Baseline 

Discharge 

Follow-up: mean 11.3 months (range 6 – 12.7) 

20 15 



Angiographic outcome (n=44; 85%)  

Follow-up: mean 11.3 months (range 1 – 23) 

66% 
18% 

16% Occlusion

50 - 95 %

< 50 %



mRS 0 mRS 1 mRS 2 mRS 3 mRS 4 mRS 5 mRS 6 

mRS 0 (n=21) 20 1 

mRS 1 (n=12) 4 4 1 1 1 1 

mRS 2 (n=4) 1 1 1 1 

mRS 3 (n=10) 2 3 5 

mRS 4 (n=4) 2 2 

mRS at follow-up 
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Improvement 

mRS 2/3 

Improvement 

mRS 1 

 

Stable mRs Deterioration 

mRS 1 

Deterioration 

mRS 2/3 

mRS shift: All patients (n=51) 

All cause mortality  rate  of  17.3% (95% CI: 7%-27.6%);  
13.5% directly related to procedure 
Morbidity 13.9% (95% CI: 3.6%-24.3%);  



mRS 0 mRS 1 mRS 2 mRS 3 mRS 4 mRS 5 mRS 6 

mRS 0 (n=13) 12 1 

mRS 1 (n=5) 3 1 1 

mRS 2 (n=0) 

mRS 3 (n=1) 1 

mRS 4 (n=0) 

mRS at follow-up 
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Improvement 

mRS 2/3 

Improvement 

mRS 1 

 

Stable mRs Deterioration 

mRS 1 

Deterioration 

mRS 2/3 

mRS shift: Vertebral artery aneurysm (n=19) 



mRS 0 mRS 1 mRS 2 mRS 3 mRS 4 mRS 5 mRS 6 

mRS 0 (n=7) 7 

mRS 1 (n=5) 1 2 1 1 

mRS 2 (n=4) 1 1 1 1 

mRS 3 (n=6) 1 5 

mRS 4 (n=4) 2 2 

mRS at follow-up 
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Improvement 

mRS 2/3 

Improvement 

mRS 1 

 

Stable mRs Deterioration 

mRS 1 

Deterioration 

mRS 2/3 

mRS shift: Basilar artery/VB junction aneurysm (n=26) 

(p=0.002) 



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 aneurysms of the vertebral artery 
 
Worst outcome was observed in symptomatic 
patients with fusiform aneurysms of the basilar artery 
and the VB junction 
 



Conclusion 
 

In patients with fusiform basilar and VB junction 
aneurysms the clinical outcome seemed better in 
asymptomatic patients when compared to 
symptomatic patients 
 
Overall morbidity and mortality 27% 
 
Asymptomatic patient: morbidity 5%  mortality 0% 
Symptomatic patient: morbidity 44%  mortality 28% 



Conclusion 
 

Mortality was positively correlated with 
 
• Baseline mRS               (p=0.0001) 
• Age                                (p=0.018) 
• Aneurysm location     (p=0.02) 
• Aneurysm size             (p=0.0098) 
• Neck diameter            (p=0.06) 
• Number of FDs           (p=0.0002) 



Discussion Points 

Tight management of DAT (in this study major shortcoming) 
 
Longer single FD preferred over multiple telescoping 
 
Unlike originally thought perforator occlusion is not an issue 
 
Early treatment of incidentally found asymptomatic posterior 
circulation aneurysm rather than “wait until symptomatic” 
 
Mortality rates of fusiform/giant BT or VB junction 
aneurysms up to 80% over 5-years  

Time for a multicenter study for 

large/giant basilar trunk/VB junction 

aneurysm? 
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