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1959 May Day 

Moscow, USSR 

• While watching May Day Parade, Dr. 

Fedor Serbinenko envisioned small 

balloons traveling through tortuous 

arteries 

• 1971 (in Russian), 1974 (English) 

Serbinenko describes balloon test 

occlusion 
– Temporary occlusion of 304 extracranial and 

intracranial arteries with 0.7% complication rate 

2 



Multiple balloons 
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Multiple purposes 

• Aneurysm 

• AVM/AVF 

• Vasospasm 

• ICAD 

• Stroke 
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Balloon- assisted aneurysm 

treatment 

• Described in 1997 by Moret 

• When to consider balloon-assistance 

– Wide neck 

– Parent vessel protection 

– Side branch protection 

– Subarachnoid hemorrhage 

• Avoid antiplatelet medication needed with stent-assistance 
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Balloon-assisted Coiling 
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Clin Neur Neursurg 115: 607-613.  2013 

N Complications Packing 

Density 

Incomplete 

Occlusion 

Parent vessel protection 56 5 neurologic* 

1 groin hematoma 

28.09 1 

Side-branch protection 12 1 intra-op rupture 28.77 0 

Balloon-in-stent technique 8 1 groin hematoma 29.54 0 

*4 transient; 1 permanent 

• 76 aneurysms 

– 40 ruptured 

– 36 unruptured 



Balloon-assisted Coiling 
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Clin Neur Neursurg 115: 607-613.  2013 



Balloon-assisted Coiling 
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Clin Neur Neursurg 115: 607-613.  2013 

• Balloon-assisted embolization was achieved in 

all, but one case 

• Mean total occlusion time = 16 min 

• Mean maximum single inflation time = 5.1 min 



Criticism of Balloon-assisted 

Aneurysm Treatment 
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• Temporary protection 
– Coil prolapse after deflation/removal of the balloon 

• Occlusion time 
– May require multiple cycles of inflation/deflation 

• Brain ischemia 
– During inflation, potential for downstream ischemia 

• Durability 

– Long-term assessment of durability ongoing 

– Change to packing density/coil mass following balloon 

deflation/removal 

JNIS 1: 121-131.  2009 



Balloon-assisted Coiling 
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• Comparison of 92 BAC-treated aneurysms to 

204 aneurysms treated by primary coiling 

Indication for BAC N (%) 

Unfavorable dome/neck 65 (70.6) 

Branch arising from neck 18 (19.6) 

Microcatheter instability 6 (6.5) 

Anticipated aneurysm rupture 3 (3.3) 

BAC Coiling 

Morbidity 2.5% 2.3% 

Mortality 1.25% 1.15% 

Neuroradiology 50: 769-776.  2008 

“BAC may be an acceptable alternative to coiling 

for complex aneurysms in the acute phase of SAH” 



Balloon-assisted Coiling 
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• Meta-analysis of 23 studies 
• 867 aneurysms treated with coiling 

• 273 aneurysms treated with BAC 

 
BAC Coiling 

Thromboembolic event 8.1% 8.0% 

Perforation 1.8% 1.4% 

Initial total occlusion 73% 49% 

Follow-up total occlusion 72% 54% 

AJNR 29: 1777-1781.  2008 



Balloon inflation is safe! 
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“…no significant relationship betwen balloon inflation 

practices and ischemic events.” 

Stroke 42: 1051-1055.  2011 

Balloon No Balloon 

N 81 66 

Mean # of inflations 4 NA 

Mean inflation time 18 min NA 

Mean single inflation 

maximum 

7 min NA 

Symptomatic DWI 3 (3.8%) 5 (7.6%) 

Silent DWI 17 (21.5%) 10 (15.2%) 



13 

• 101 consecutive patients treated at a single 

institution 

AJNR 34:1987-92.  2012 

Balloon-assisted Stent-assisted 

N 32 69 

Occlusion 

     Raymond I 11 (34.4%) 22 (31.9%) 

     Raymond II 21 (65.6%) 44 (63.8%) 

     Raymond III 0 (0%) 3 (4.3%) 

Packing density* 29.4% 17.5% 

Complete occlusion at follow-up* 42.8% 75.4% 

Retreatment rate* 15.6% 4.3% 

*statistically 

significant 

vs. Stent-assistance 



vs. Stent-assistance 
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• 84 patients with ruptured 

aneurysms 
– 40 balloon-assisted 

– 44 stent-assisted 

• “procedural compli-

cations and clinical 

outcomes did not differ 

significantly” 

Neurosurgery. 72(6):953-959.  2013 



Apples vs. oranges? 
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Apples vs. oranges? 



Benefits of Balloon-assisted 

Aneurysm Treatment 
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• Reliable parent artery protection 
– Inflation with contrast reveals exact position and extent of parent 

artery protection 

– No interstices (like stent) = no microcatheter/coil prolapse 

• Unambiguous parent artery visualization 
– Balloon conforms to shape of parent vessel, thereby better defining 

the neck 

• Rupture protection 
– During inflation, aneurysm isolated from circulation thereby 

preventing/minimizing extravasation 

JNIS 1: 121-131.  2009 
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• Temporary device! 
– No requirement for dual antiplatelet therapy 

• Improved microcatheter access 
– Stabilizes microcatheter at aneurysm neck 

– Prevent excessive microcatheter kickback 

– No barrier to re-access of the aneurysm (vs. passing through stent 

interstices) 

• Improved packing density 

Benefits of Balloon-assisted 

Aneurysm Treatment 

JNIS 1: 121-131.  2009 
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• Prevents reflux 
– Immediate anterograde embolization  

selective nidal penetration 

– Decrease risk of microcatheter retention 

• More control of anterograde 

embolization 
– Particularly helpful when high-flow 

fistulous component is present 

AVMs and AVFs 

JNIS 7: 721-727.  2015 
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• 37 arterial pedicles embolized using Scepter C 

dual lumen balloon microcatheter  

• Mean size = 3.3 cm 

• Mean fluoroscopy time per procedure = 48 min 

• 2 balloon-related complications (8.3%) 
– Rupture of arterial pedicle by inflated balloon 

– Retained Scepter catheter 

AVMs and AVFs 

JNIS 7: 721-727.  2015 

Balloon used to for immediate 

proximal control and embolization 

of ruptured vessel  
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AVMs and AVFs 

Neuroradiology 50: 267-272.  2008 
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Scepter Balloons 

• Flexible, co-axial double-lumen design 

• Scepter C (compliant) and XR (extracompliant) 

• Navigable over 0.014 in microwire 

• Obviates need for proximal Onyx plug 
– Deeper nidal penetration 

– Less fluoroscopy time 

– Faster procedure 



35 year old man with new onset seizures 

Non contrast head CT 

No hemorrhage 

Normal neurologic exam 











Options  • Surgery 

• Embolization 

• Radiosurgery 

 

• Features unique to case: 

– Deep nidus, eloquent location, superficial 

drainage, 2-3cm nidus, unruptured, 36 

year old man. 



Guide catheter run    Microcatheter run 

 

Fairly tortuous but large feeder which helped.   

More important than where the distal tip is placed, where 

distal balloon marker is. 

 Try to have balloon in straight segment   



Stage 1 embolization in January 2016 

40% occlusion 

Lateral 

cast and 

DSA view 

AP cast 

view 



Stage 2 embolization in April 2016 

Preintervention runs 



AP microcatheter injection   Lateral microcatheter 

injection 



AP cast view    Lateral cast view 



Final control runs showing about 10% residual—going for 

radiosurgery in October 2016 

 

NIHSS=0 

 

Back to work as a hairstylist 



67 year old man with severe headache 



<1cm left parietal convexity AVM with venous aneurysm 

Contralateral to hematoma 



Left ECA lateral view Posterior circulation lateral 

view 

 

Infratentorial AVF 

 Possible risk factor for supratentorial ICH because 

of venous flow? 



Resection of left parietal convexity AVM 

Followup angiography showed now very small left parietal 

convexity AVM in vicinity of initial hematoma. 

This was also resected 



Two months later, plan for transvenous embolization 

of infratentorial fistula 



Most distal Scepter 

tip location achieved  

Most distal exchange 

wire location achieved 

1.  Unable to navigate 

Scepter around superior 

vermian vein bend even with 

exchange wire down to 

arrow. 

2.  Ultimately exchanged for 

Echelon 10 and used coils 

and glue for good result.   



SLJ 0705292 

 

43 year old with pulsatile tinnitus of left ear.  

Initially intermittent, now is constant.  
 



LVA LECA 



Venous approach: Balloon + 2 Micros 





Pre Post 



Pre Post 





 Sinus reconstruction with balloon and onyx  
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Cerebral Vasospasm 
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Cerebral Vasospasm 

• Clinically significant vasospasm occurs in up to 

30% of patients with SAH 

• When medical therapy (e.g. triple H) fails, 

endovascular treatments are initiated 
– IA infusions (e.g. verapamil) 

– Transluminal balloon angioplasty 
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Angioplasty for Cerebral 

Vasospasm 

• Balloon angioplasty for vasospasm following SAH 

first described by Zubkov in 1984, using flow-

directed latex balloon 

• Typically restricted to larger (> 2 mm) intracranial 

vessels (e.g. ICA, M1, A1, basilar, P1) 

• Small sized HyperForm balloons have been 

successful in accessing A2, M3, P2 segments 
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Angioplasty for Cerebral 

Vasospasm 

• 57 vessel segments treated with angioplasty 

compared to 61 vessel segments not treated 

 

 

 

• Complications occurred in 3 patients (5%) 
– 2 MCA occlusions (1 with permanent morbidity) 

– 1 ICA dissections 

Angioplasty No angioplasty 

Infarction 4 (7%) 23 (38%) 

Neurosurgery 62: 610-617.  2008 



54 

Angioplasty for Cerebral 

Vasospasm 

• 16% reduction in in-hospital 

mortality 

 

• Hoh & Ogilvy studied 530 patients 

and found 62% clinical 

improvement after angioplasty 

Stroke 28: 769-776.  2000 

Neurosurg Clin N Am 16: 501-516. 2005  
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Complications of Angioplasty 

• Most serious complication is arterial rupture  

– Rates reported as 1-4% 

– Most commonly a result oversizing the balloon 

• Thromboembolism 

• Branch occlusion 

– Severe spasm with limited distal runoff may make balloon 

placement more difficult 

• Dissection 

Stroke 28: 769-776.  2000 

Neurosurg Clin N Am 16: 501-516. 2005  
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ICAD 

• Accounts for 8-10% of ischemic events 
– Symptomatic ICAD associated with a 10-50% annual risk of 

recurrent stroke 

• Endovascular procedures are considered when 

medical therapy fails 
– Stenting  

– Transluminal balloon angioplasty 

• Intracranial angioplasty inherently more 

dangerous than extracranial 
– Intracranial vasculature fragility 

– Fewer media and muscular layers 
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Negative results of SAMMPRIS and WASID have 

renewed interest in angioplasty for the treatment of ICAD 
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ICAD 

• 74 patients with symptomatic ICAD 50-99% 

• Balloons = Gateway or Maverick 

Pre-treatment stenosis 79% 

Post treatment stenosis 34% 

Morbidity 4 (5%) 

30-day stroke rate 4 (5%) 

Retreatment rate 2 (2.8%) 

Stroke 42: 107-111.  2011 
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ICAD 

• Identification of 36 studies 
– 1027 patients undergoing angioplasty alone 

– 1291 patients undergoing angioplasty + stenting 

Angioplasty Stenting 

Mean pre-treatment stenosis 85% 82% 

Mean post-treatment stenosis 30% 10% 

Technical success* 79% 95% 

30 day stroke and/or death 9 (8.9%) 104 (8.1%) 

1 year stroke and/or death* 125 (17.1%) 123 (11.2%) 

Restenosis rate 115 (14.2%) 119 (11.1%) 

*statistically significant 

Neurosurgery 65: 1024-1034.  2009 
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ICAD 

• Studies evaluating angioplasty and/or stenting for 

ICAD have been modeled after coronary trials 

with the goal of anatomic normalization 
– This may come at the expense of a higher rate of iatrogenic injury 

Normalization of anatomy may 

not be necessary  

Submaximal Angioplasty 

JNS 8: 1-8.  Epub  2016 
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ICAD 

JNS 8: 1-8.  Epub  2016 

Mean pre-treatment stenosis 80% 

Mean post-treatment stenosis 54% 

30 day stroke rate 0 (0%) 

1 year stroke rate 1 (5.5%) 

Mortality 0 (0%) 

Hemorrhage 0 (0%) 
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Extracranial Vascular 

Disease 

• Due to the high risk of embolization with 

angioplasty alone, it has fallen out of favor 

• However, angioplasty with stenting (with distal 

embolic protection) is routinely utilized 
– Addresses stent waist 

– With stent deployment (wall apposition) 
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Cutting balloon angioplasty 

• Derived from use in coronary literature 

demonstrating larger initial treatment 

effect and lower restenosis 

• Micro- blades/ridges longitudinally 

oriented on non-compliant balloon 

• Slices neointimal tissue  extrusion of 

fragmented intimal tissue through stent 

by balloon 

J Vasc Surg 43: 305-312.  2006 



64 

Cutting balloon angioplasty 

• May be used to treat re-stenosis after carotid 

stenting 

J Vasc Surg 43: 305-312.  2006 
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Not just for extracranial  

carotid stenosis! 

• Traditional stenting of VA ostial stenosis is 

technically challenging 

– Requires part of the stent to overhang within lumen of 

the subclavian artery to prevent foreshortening and 

completely cover plaque 

• Ostial Flash System 
– Traditional non-compliant balloon with stent 

– Second compliant balloon at proximal end 

JNIS 8: 476-480.  2016 
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Not just for extracranial  

carotid stenosis! 

JNIS 8: 476-480.  2016 
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Stroke 

• During revascularization procedures, balloon 

guide catheters may be used for proximal 

protection 

• Benefits of balloon guide catheters: 
– Proximal protection 

– Protection prior to crossing the lesion 

– May reduce risk of embolization of mobile thrombus 

– Improved clinical outcome 
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Stroke 

• Use of balloon guide catheters was an 

independent predictor of good clinical outcome at 

3 monhs 

Balloon guide Non-balloon Guide 

N 149 189 

Mean procedure time* 120 min 161 min 

Median # of passes 1 2 

TICI 3 or 2b 113 (76%) 133 (71%) 

Discharge NIHSS* 6 11 

mRS ≤ 2 at 3 months* 65 (51.6%) 62 (35.8%) 

*statistically significant 

Stroke 45: 141-145.  2014 
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Stroke 

• 183 consecutive patients with ICA terminus or 

MCA occlusions revascularized with stent 

retriever 
– No statistically significant difference in baseline characteristics 

 
Balloon guide Non-balloon Guide 

N 102 81 

Mean procedure time 25.6 min 54.8 min 

Median # of passes 1 2 

TICI 3 or 2b 96 (94.1%) 61 (75.3%) 

• No statistically significant difference in rate of 

procedure-related complications 
 Radiology Jan 20 Epub.  2016 



Balloon Guide Catheter Comparison 

• Largest 8F BGC lumen for clot 

capture and Trevo system 

compatibility  

 

• Optimized combination of 

trackability and support 

 

• Proximal flow control 

correlates with better 

procedural, angiographic and 

clinical outcomes 

 

FlowGate : 0.084in 

Merci® : 0.078in 

Cello 8F : 

0.075in 



Clinical Data  

The Importance of Flow Control 

1 Effectiveness of Mechanical Endovascular Thrombectomy in a 

Model System of Cerebrovascular Occlusion. Chueh, Ju-Yu, et al. 

Stroke 44(5) May 2013 

2 Reduction of Distal Emboli With Proximal Flow Control During 

Mechanical Thrombectomy. Chueh, Ju-Yu, et al. Stroke 44(5) May 

2013 

3 Analysis of the NASA registry, T Nguyen et al. J Neurointervent  
Surg 2013(5) A2-A3 2013. 

4  V Pereira et al, J NeuroIntervent Surg 2015;7(Suppl 1):A1–114 

5 Osama O Zaidat, TRACK, SVIN 2014 

6  Aglaé Velasco et al Radiology 2016 

SWIFT 

Prime 

UMASS NASA STAR TRACK Velasco et 

al 



Fewer emboli with balloon guides 

 

 

Effectiveness of Mechanical Endovascular Thrombectomy in a Model System of Cerebrovascular Occlusion 

J.Y. Chueh, A.K. Wakhloo, M.J. Gounis AJNR 33 Nov 2012 



Benefits with all clot types 

Efficacy and Safety of Balloon Guide Catheter Proximal Flow Control for Mechanical Thrombectomy in a Model 

System of Cerebrovascular Occlusion. 

J.Y. Chueh and M.J. Gounis  



More from the UMASS study 

Improved recanalization 

rate 

Fewer retrieval 

attempts 



Studies Supportive of Flow Control 

Reduction of Distal Emboli With Proximal Flow Control During Mechanical Thrombectomy. Chueh, Ju-Yu, et al. 

Stroke 44(5) May 2013 

Bench test results may not necessarily be indicative of clinical performance 
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Mo.Ma 

• Utilization of balloons in ECA and CCA during 

carotid stenting 
– Complete flow cessation 

– Ability to aspirate for temporary flow reversal 

 



77 

Always use protection! 

• For revascularization procedures, protection is 

obligatory 

• If distal embolic protection is not feasible, 

proximal protection with balloon-guide catheters 

is a efficacious alternative. 


