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Å IMPORTANT INFORMATION: These materials are intended to describe common 
clinical considerations and procedural steps for the on-label use of referenced 
technologies as well as current standards of care for certain conditions.  Of course, 
patients and their medical circumstances vary, so the clinical considerations and 
procedural steps described may not be appropriate for every patient or case.  As 
ŀƭǿŀȅǎΣ ŘŜŎƛǎƛƻƴǎ ǎǳǊǊƻǳƴŘƛƴƎ ǇŀǘƛŜƴǘ ŎŀǊŜ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǇƘȅǎƛŎƛŀƴΩǎ ǇǊƻŦŜǎǎƛƻƴŀƭ 
judgment in light of all available information for the case at hand. 

Å BSC does not promote or encourage the use of its devices outside their approved 
labeling. 

Å ¢ƘŜ ǇǊŜǎŜƴǘŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ .{/ ǇǊƻŘǳŎǘǎ Ƴŀȅ ƴƻǘ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ƻǊ ǊŜƭƛŜŘ 
upon to support clinical claims about BSC devices or product comparison claims 
regarding BSC and competitive devices.  The experiences of other users may vary.   

Å Results from case studies are not predictive of results in other cases. Results in 
other cases may vary. 
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άIƻǎǘƛƭŜέ tŜǊƛǇƘŜǊŀƭ !ǊǘŜǊȅ 

Reduce chance of procedural success 

Increase chance of bailout stenting 

Increase rate of complications 

Reduce effectiveness of anti-proliferative drugs 

Negatively impact stent expansion 

Increases rate of distal embolization 

Adversely affect long term outcomes 



P
I-3

7
0
3
7
1-

A
A

 J
a

n
 2

0
1

6-A
A

  

/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀ άIƻǎǘƛƭŜέ !ǊǘŜǊȅ 

Severe Calcification 

Thrombus 

In-stent restenosis 

Total Occlusions 

TASC C and D lesions 

Long irregular disease 

άƘƻǎǘƛƭŜέ ƳƛƭƛŜǳΥ  

CLI, Diabetes, CAD, Renal insufficiency, smoking, old age, poor 
runoff , prior intervention 
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CALCIUM 
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Peripheral Arterial Calcium 

Found in:  
1. Atherosclerotic/fibrotic plaques 
2. Medial layers (aƻƴŎƪŜōŜǊƎΩǎ medial calcification) 

Atherosclerotic Calcium more common above the knee (Also Medial calcium 
present in diabetic & renal failure). In 35% of vessels 

Medial calcification  more common below the knee in both symptomatic and 
asymptomatic vessels. Circumferential. In  75% of vessels 

Angiography underestimates calcification in the arteries 

Bone Formation in peripheral arteries: 10-15% of PAD patients 

Males more than females & Whites more than African Americans 

There is no validated method to quantify Ca in peripheral arteries 

 
Renu Vermani. Assessment of Calcium Burden and Calcium Effect on Drug Elution. CVC 2015. On VuMedi.  

Bishop PD, Feiten LE, Ouriel K et al. Ann Vasc Surg. 2008 Nov;22(6):799-805 

Kashyap VS, Pavkov ML, Bishop PD et al. J Endovasc Ther. 2008 Feb;15(1):117-25. 

Rocha-Singh K, Zeller T, Jaff M. Catheterization and Cardiovascular Interventions 2014; 83(6):E212ïE220 
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Peripheral Arterial Calcium Alters 
Procedural Success 

ÅPresence of calcium requires greater balloon pressures for 
arterial dilation1-4 

ÅPlaques associated with dissections and perforations commonly 
have significant calcium deposits2-4 

ÅCalcium is predictor of the need for bail out stenting3-6 

ÅCalcium lead to stent under-expansion 

ÅCalcium prevents the ability to reach or dilate a lesion  

ÅThere is higher risk of stent fracture in calcified vessels 

ÅCa presents a barrier to anti-proliferative drug absorption 

 

 
1. Demer. Circulation. 1991;83:2083-2093. 

2. Makam. J Invasive Cardiol. 2013;25(2):85-8. 

3. Shammas NW, Lam R, Mustapha J, et al. J Endovasc Ther. 

2012;19(4):480ï488 

4. Dattilo R, Himmelstein SI, Cuff RF. J Invasive Cardiol. 2014;26(8):355-60 

5. Fitzgerald, et al. Circulation. 1992;86(1):64-70 

6. Shammas  NW. Int J Angiol 2011;20:95-100 
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Atherectomy for calcium 
ƳƻŘƛŦƛŎŀǘƛƻƴΧ 

Turbohawk 

Directional Atherectomy 

JetStream 

Rotational Atherectomy 

Laser 

Directional Atherectomy 

Diamondback 360 

Rotational Atherectomy 

http://www.pathwaymedical.com/?section=product&sub=video
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CALCIUM 360° Study  
(popliteal/infrapopliteal) 

   
Diamondback  

360Á  
Balloon 

Angioplasty   

Average maximum balloon 
pressures  

5.9 atms 
(p<0.001)  

9.4 atms  

Procedural success (Ò30% 
residual stenosis)  

93.1%  82.4%  

Dissections  3.3%  11.4%  

Bail -out stenting  2 (6.9%)  5 (14.3%)  

Freedom from revascularization  93.3%  80.0%  

Freedom of major adverse events  
93.3% 

(p=0.006)  
57.9%  

Shammas NW et al. J Endovasc Ther 2012;19(4):480-8  
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COMPLIANCE 360° Study  
(Superficial Femoral Artery) 

   
Diamondback  

360Á  
Balloon 

Angioplasty   

Average maximum balloon 
pressures  

4.0 atms 
(p<0.001)  

9.1 atms  

Ò30% residual stenosis without 
stenting  

86.8%  
(p<0.001)  

18.5%  

Dissections  15.8%  
(p=0.02)  

48.1%  

Bail -out stenting (for residual 
over 30%)  

5.3%  
(P<0.001)  

77.8% 

Freedom from revascularization 
(1 yr )  

81.2%  
(P=NS) 

78.3%  

Dattilo R, Himmelstein SI, Cuff RF. J Invasive Cardiol. 2014 Aug;26(8):355-60 
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Jetstream Calcium Study 
Objective 
ÅStudy the treatment effects of Jetstream in moderately to severely calcified 

peripheral artery disease 
Design 
ÅProspective, single arm, multicenter study 

Key Inclusion Criteria 
ÅSymptomatic lesion with superficial calcium >90° and >5 mm in length by 

IVUS 
Primary Endpoint 
ÅCalcium removal and luminal gain as measured by IVUS from pre to post-

Jetstream treatment 

IVUS, intravascular ultrasound; MI, myocardial infarction 

Maehara A, et al. EuroIntervention 2015; 19;11:96-103. 
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Jetstream Calcium Study Results 

Å Patient characteristics 
ï Mean age 73 years 
ï 56% had diabetes mellitus 

Å Majority of lesions in the 
SFA 

Å 63.6% severe calcium by 
angiography 

Å Adjunctive therapy used for 
most lesions 

Å No MAEs (death, MI, TLR, 
unplanned amputation) 
reported within 30 days 
post-procedure 

Maehara A, et al. EuroIntervention 2015; 19;11:96-103. 
MAE, major adverse event; MI, myocardial infarction; SFA, 

superior femoral artery; TLR, target lesion revascularization. 
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Å Significant increase in the 
minimum lumen area (from 
5.1 to 8.3 mm2) 

Å Significant decrease in the 
area stenosis (from 64% to 
41%) 

Å The decrease in calcium 
area (2.8 mm2) accounted 
for 86% of the lumen area 
increase 

 

Calcium Study: 
Lesion-Level IVUS Analysis 

Values are mean ± standard deviation. 

Maehara A, et al. EuroIntervention 2015; 19;11:96-103. 
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PVD Trial 
Objective 
ÅAssess performance/safety of the JETSTREAMTM Atherectomy System 

during percutaneous peripheral vascular interventions 
Design 
ÅProspective, single arm, multi-center study 
Å 172 patients at 9 European centers 

Primary endpoint 
ÅMAE at 30 days 

 

Zeller et al. J Endovasc Ther 2009;16:653ï662. 
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PVD Study Results 

ÅJetstreamTM device success was 99% (208/210 
lesions were cleared) 

Å85% of patients TLR-free at 6 months, 74% TLR-free 
at 12 months 

ÅStenting performed in 7% of lesions during the index 
procedure 

ÅRestenosis at one year: 38.2% 

ÅABI: 0.59 to 0.82 

ÅRB Category 1.5 to 3.0 

 
ATA, anterior tibial artery; MAE, major adverse event; MI, myocardial infarction;  PTA, posterior tibial artery; SFA, superficial femoral artery; TLR, target 

lesion revascularization; TPT, tibioperoneal trunk; TVR, target vessel revascularization. 

Zeller et al. J Endovasc Ther 2009;16:653ï662. 
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65 y.o. smoker with severe  
left leg claudication 

 Case JetStream Atherectomy: Shammas NW 
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IVUS 

Pre treatment IVUS Post treatment IVUS 

 Case JetStream Atherectomy: Shammas NW 
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72 y.o. diabetic and smoker  
patient with right leg rest pain 

 Case JetStream Atherectomy: Shammas NW 


