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Disclaimers 

!  Principle Investigator for the REVEAL IDE Clinical Study 



!  Peripheral rotational atherectomy (140,000rpm) 

!  Continuous aspiration (Mechanical) 
!  Low profile 

!  1.33mm Bit , 6Fr Introducer Compatible 
!  1.66mm Bit , 6/7Fr Introducer Compatible 
!  2.00mm Bit , 6/7Fr Introducer Compatible 
!  2.33mm Bit , 7Fr Introducer Compatible 

!  145cm working length (All Bit sizes) 

!  60cm working length (1.33mm Bit only) 
!  4Fr Introduce Compatible for Tibiopedal Access 

!  No capital equipment required 
!  Small power supply (wall plug) 

!  Ease of  use 
!  ATK and BTK atherectomy 

Technology Overview 
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!  Continuous aspiration for superior particulate removal 

!  Increased luminal gain for treatment of  stenosis diameters greater than 

corresponding bit size 

!  Effective vessel preparation for dilation and stenting 

!  Effective treatment for above (ATK) and below (BTK) the knee calcification 

!  Ease of  setup and use 

!  No capital equipment 

!  UL Approved 

Technology Advantage 
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Functional Performance: Grinding & Aspiration 

Carbon Rod Implant Simulating In-Vitro Stenosis in Flow Model 
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!  Indication for Use 

!  The Revolution Peripheral Atherectomy System is intended for use in 
atherectomy of  the peripheral vasculature and to break apart and remove 
thrombus from the peripheral arteries in patients with occlusive 
atherosclerotic disease. 

!  Up to 121 patients 

!  Current Enrollment: 75 patients 

!  Follow up at 30 days and 6 months 

!  18 U.S. Sites 

!  Principle Investigator – Jeff  Carr, MD (Tyler, TX) 

REVEAL IDE Clinical Study 
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!  First 25 Patients Enrolled with 30d Follow Up 

!   Under CE Review 

!  Primary Safety Endpoint 

! Freedom from 30-day Major Adverse Events (MAE) 

! Performance Goal: 80% 

!  100% Success (25 out of  25 patients) 

REVEAL IDE Clinical Study  
25 Patient Interim Analysis 
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!  Primary Effectiveness Endpoint 

! ≤50% diameter stenosis after atherectomy prior to 
adjunctive therapy 

! Performance Goal: 76% 

!  93% Success (27 out of  29 lesions) 
!  Improper device size used: 1.66mm bit used for 3.9mm vessel. 
!  Device did not achieve ≤50% effectiveness endpoint. 

REVEAL IDE Clinical Study  
25 Patient Interim Analysis 
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! CTO lesions: 21% (6 out of  29) 

! Mean Lesion Stenosis (29 lesions) 

!  Pre Atherectomy Treatment: 76.9% 
!  Post Atherectomy Only: 37.9% 
!  Post Adjunctive Treatment: 16.2% 

!  Lesion Length (29 lesions) 

! Mean: 35mm 
! Minimum: 4mm 
! Maximum: 97mm 

REVEAL IDE Clinical Study  
25 Patient Interim Analysis 
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REVEAL IDE Clinical Study  
25 Patient Interim Analysis 
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Pre	Atherectomy	
75%	Stenosis	

Post	Atherectomy	
46%	Stenosis	

Post	Adjunc8ve	Therapy	
0%	Stenosis	

!  74 y/o Female 
!   Treated 6.2 cm Lesion in SFA with 2.00mm Revolution Device 
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¥  LIBERTY is a prospective, observational, multi-center study to evaluate procedural 

and long-term clinical and economic outcomes of endovascular device 
interventions in patients with symptomatic lower extremity PAD 

¥  The LIBERTY study includes any FDA-approved technology to treat claudication 
and CLI 

¥  1,204 patients were enrolled at 51 sites in the U.S., including 15 OBLs, and will be 
followed up to 5 years 

¥  4 core laboratories were utilized for independent analysis 

¥  Endpoints include: Procedural and lesion success, Major Adverse Events (MAEs), 
Duplex ultrasound, Quality of life (QoL), Six-minute walk test (6MWT), Economic 
analysis 

For this subanalysis, subjects with procedures performed at OBLs were pooled 
(N=462) and 1-year outcomes were assessed.  

LIBERTY 360 is sponsored by Cardiovascular Systems, Inc. (ClinicalTrials.gov NCT01855412) 
Adams G, et al. The LIBERTY Study Design. American Heart Journal. 2016;174:14-21.  
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Mean	Rutherford	Class	at	baseline	was	3.6.	Comorbidi8es/predictors	of	PAD	were	prevalent	in	OBL	cohort.		

I=;*
JKLMCNO*

Rutherford	classifica8on	 3.6	±	1.0	

Age	(years)	 70.5	±	9.8	

History	of	diabetes	 281	(60.8%)	

History	of	renal	disease	 160	(34.6%)	

History	of	coronary	artery	disease	 302	(65.4%)	

History	of	hypertension	 437	(94.6%)	

Smoker	(current/former)	 312	(67.5%)	

Previous	lower	limb	endovascular	interven8on	for	PAD	 269	(58.2%)	

Number	of	lower	limb	procedures	in	last	3	years	(target	limb)	 1.3	±	2.6	(N=269)	

Number	of	wounds	on	target	limb	at	baseline	 0.3	±	0.7	

Previous	major	amputa8on	on	non-target	limb	 14	(3.0%)	

Number (%) or Mean ± SD as appropriate  
30-Oct-2017 Data 
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64%	of	target	lesions	located	below-the-knee.	~60%	of	target	lesions	were	calcified,	and	67%	of	calcified	

lesions	were	moderate	to	severely	calcified.			
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1.  Patel MR, et al. J Am Coll Cardiol. 2015;65:931-41.  
Core lab reported lesions (Lesions with reported values may be less than total number of lesions treated) 
30-Oct-2017 Data 
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Focal	 <180°and	less	than	one-half	of	the	total	lesion	length	

Mild	 <180°and	greater	than	one-half	of	the	total	lesion	length	

Moderate	 ≥	180°and	less	than	one-half	of	the	total	lesion	length	

Severe	 ≥	180°and	greater	than	one-half	of	the	total	lesion	length	
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Balloon	and/or	atherectomy	were	the	preferred	devices.	Diamondback	was	the	most	frequently	used	

atherectomy	device.	

*Hawk: Turbohawk, Silverhawk, Hawk One; **Bailout stent (due to angiographic complication or sub-optimal result (>50% residual stenosis)) is a 
subset of the Stent group  
Core lab reported lesions (Lesions with reported values may be less than total number of lesions treated) 
30-Oct-2017 Data 
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For	OBL	procedures,	<50%	residual	stenosis	in	88.4%	of	the	subjects,	and	no	severe	angiographic	

complica8ons	in	91.7%	of	subjects.	
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Core lab reported lesions (Lesions with reported values may be less than total number of lesions treated) 
30-Oct-2017 Data 

DTVU* ,TNU* ,TZU* VTVU*

0.0%	

20.0%	

40.0%	

Dissec8on	
(Type	C-F)	

Abrupt	
Closure	

Perfora8on	 Distal	
Emboliza8on	

Severe	Angiographic	Complica8ons	

All	treated	lesions	

KLMNN*1'9^%$/1*

KLVZZ*)%14#+1*



!#1/-!"#$%&'"%*(+&*G41$5("H%*F'00(".*
Procedural	complica8ons	rarely	(0.2%)	resulted	in	post-procedural	hospitaliza8on	and	98%	of	

subjects	treated	in	OBLs	were	discharged	to	home.	

30-Oct-2017 Data 
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Freedom	from	MAE	at	12-months	was	75.7%	for	subjects	with	index	PVI	procedure	performed	in	OBL—high	

freedom	from	major	target	limb	amputa8on	and	all	death.	

Kaplan-Meier method used to obtain estimate of freedom from MAE 
GreenwoodÕs method used to obtain the 95% confidence interval for the estimate 
30-Oct-2017 Data 
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FF	=	Freedom	From.		*	All	Death	rate	shown	here	is	at	12	months,	but	the	Freedom	from	

MAE	(shown	on	lea)	only	includes	death	within	30-days	of	the	procedure.		
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High	freedom	from	MAE	at	12-months	(77.7%)—high	freedom	from	major	target	limb	amputa8on	and	all	death.*

Kaplan-Meier method used to obtain estimate of freedom from MAE 
GreenwoodÕs method used to obtain the 95% confidence interval for the estimate 
30-Oct-2017 Data 
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FF	=	Freedom	From.		*	All	Death	rate	shown	here	is	at	12	months,	but	the	Freedom	from	

MAE	(shown	on	lea)	only	includes	death	within	30-days	of	the	procedure.		
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Rutherford	Classifica8on	improved	significantly	from	baseline	to	12	months	(p<0.001).	
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Quality	of	life	improved	significantly,	as	measured	by	the	total	score	and	all	subdomains	of	

the	VascuQoL,	from	baseline	to	12	months	(p<0.001).*

Vascular Quality of Life Questionnaire; a PAD-specific health-related quality of life instrument 
Higher subdomain scores indicate better rating of health 
30-Oct-2017 Data 
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30 days 6 Months 12 Months 

Change in Total Score from baseline 0.9 ± 1.3 0.9 ± 1.3 0.9 ± 1.4 

      P-value <0.001 <0.001 <0.001 
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Differences	in	OBL	vs.	hospital	popula8ons	balanced	aaer	matching.	
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Rutherford	classifica8on	

2-3	 50.6%	 36.6%	 <0.001	 	48.0%	 	47.5%	 0.88	

4-5	 44.6%	 52.7%	 0.007	 46.3%	 46.1%	 0.94	

6	 4.8%	 10.7%	 <0.001	 5.6%	 6.5%	 0.64	

History	of	diabetes	 60.8%	 61.3%	 0.86	 60.7%	 60.4%	 0.94	

History	of	renal	disease	 34.6%	 34.7%	 0.99	 31.5%	 30.9%	 0.87	

CTO	(at	least	1	vs.	0)	 37.4%	 52.0%	 <0.001	 37.6%	 35.4%	 0.53	

Total	treated	lesion	length	(cm)	 12.3	±	11.0	 15.4	±	13.2	 <0.001	 12.6	±	11.2	 12.5	±	12.1	 0.92	

Most	distal	vessel	treated	

SFA	 6.1%	 6.5%	 0.80	 6.7%	 5.9%	 0.64	

POP	 26.2%	 27.2%	 0.70	 28.7%	 28.1%	 0.87	

TPT/Proximal	AT	 11.6%	 10.5%	 0.56	 11.5%	 12.9%	 0.57	

PT/PR/Mid	or	distal	AT	 47.8%	 48.3%	 0.86	 46.1%	 46.1%	 1.00	

PA/DP/DMA	 8.3%	 7.5%	 0.60	 7.0%	 7.0%	 1.00	

LIBERTY subjects with procedures performed in OBL and hospital settings were matched 1:1 based on propensity scores; propensity scores were calculated using a logistic 
regression model with adjusting covariates. Covariates include those listed in table above and: number of wounds on target limb at baseline (1 unit increase), number of target limb 
procedures in last 3 yrs (1 procedure increase), most severe TASC lesion type, history of CAD, previous major amputation of non-target limb, history of previous lower limb 
endovascular treatment, number of target lesions treated (1 lesion increase), smoker (current/former vs. never), history of hypertension, lesions with >30% stenosis left untreated at 
end of procedure, <50% residual stenosis of all target lesions per subject. P-values for continuous measures calculated using a t-test. P-values for categorical data calculated using 
Chi-square of Fisher's exact test. 30-Oct-2017 Data 
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Differences	in	OBL	vs.	hospital	popula8ons	balanced	aaer	matching.	
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I=;*JKLMCNO* d#134/()*JKLZNZO*!-6()'%* I=;*JKLBVCO* d#134/()*JKLBVCO*!-6()'%*

No.	wounds	on	target	limb	at	Baseline	(1	unit	increase)	 0.3	±	0.7	(462)	 0.7	±	1.0	(727)	 <0.001	 0.4	±	0.8	(356)	 0.4	±	0.8	(356)	 0.34	
Chronic	Total	Occlusions	(CTO)	(At	least	1	vs	0)	 167/447	(37.4)	 371/713	(52.0)	 <0.001	 134/356	(37.6)	 126/356	(35.4)	 0.53	
Rutherford	2-3	 234/462	(50.6)	 266/727	(36.6)	 <0.001	 171/356	(48.0)	 169/356	(47.5)	 0.88	
Rutherford	4-5	 206/462	(44.6)	 383/727	(52.7)	 0.007	 165/356	(46.3)	 164/356	(46.1)	 0.94	
Rutherford	6	 22/462	(4.8)	 78/727	(10.7)	 <0.001	 20/356	(5.6)	 23/356	(6.5)	 0.64	
No.	target	limb	procedures	in	last	3	years	(1	proc.	increase)	 0.8	±	2.1	(462)	 0.4	±	1.2	(727)	 0.002	 0.5	±	1.3	(356)	 0.5	±	1.2	(356)	 0.93	
Most	Severe	TASC	Lesion	Type	 		 		 .	 		 		 .	

A	 228/443	(51.5)	 292/705	(41.4)	 <0.001	 187/356	(52.5)	 188/356	(52.8)	 0.94	
B	 95/443	(21.4)	 144/705	(20.4)	 0.68	 76/356	(21.3)	 83/356	(23.3)	 0.53	
C	 70/443	(15.8)	 137/705	(19.4)	 0.12	 59/356	(16.6)	 55/356	(15.4)	 0.68	
D	 50/443	(11.3)	 132/705	(18.7)	 <0.001	 34/356	(9.6)	 30/356	(8.4)	 0.60	

Total	Treated	Lesion	Length	(cm,	1	unit	increase)	 12.3	±	11.0	(433)	 15.4	±	13.2	(689)	 <0.001	 12.6	±	11.2	(356)	 12.5	±	12.1	(356)	 0.92	
Diabetes	 281/462	(60.8)	 446/727	(61.3)	 0.86	 216/356	(60.7)	 215/356	(60.4)	 0.94	
History	of	Coronary	artery	disease	 302/462	(65.4)	 425/727	(58.5)	 0.02	 216/356	(60.7)	 220/356	(61.8)	 0.76	
Previous	major	amputa8on	on	non-target	limb	(above	ankle)	 14/462	(3.0)	 35/727	(4.8)	 0.13	 12/356	(3.4)	 13/356	(3.7)	 0.84	
History	of	Renal	disease	 160/462	(34.6)	 252/727	(34.7)	 0.99	 112/356	(31.5)	 110/356	(30.9)	 0.87	
Distal	treated	region	 		 		 .	 		 		 .	

SFA	 28/458	(6.1)	 47/724	(6.5)	 0.80	 24/356	(6.7)	 21/356	(5.9)	 0.64	
POP	 120/458	(26.2)	 197/724	(27.2)	 0.70	 102/356	(28.7)	 100/356	(28.1)	 0.87	
TPT,Proximal	AT	 53/458	(11.6)	 76/724	(10.5)	 0.56	 41/356	(11.5)	 46/356	(12.9)	 0.57	
PT,PR,Mid/Distal	AT	 219/458	(47.8)	 350/724	(48.3)	 0.86	 164/356	(46.1)	 164/356	(46.1)	 1.00	
PA,DP,DMA	 38/458	(8.3)	 54/724	(7.5)	 0.60	 25/356	(7.0)	 25/356	(7.0)	 1.00	

History	of	previous	lower	limb	endovascular	treatments	 269/462	(58.2)	 341/727	(46.9)	 <0.001	 191/356	(53.7)	 194/356	(54.5)	 0.82	
Core	lab	reported	Target	Lesions	Treated	(1	lesion	increase)	 1.3	±	0.6	(458)	 1.3	±	0.6	(726)	 0.20	 1.3	±	0.6	(356)	 1.3	±	0.5	(356)	 0.69	
Smoker	(Current/Former	vs	Never)	 312/462	(67.5)	 497/727	(68.4)	 0.77	 249/356	(69.9)	 242/356	(68.0)	 0.57	
History	of	Hypertension	 437/462	(94.6)	 673/727	(92.6)	 0.17	 335/356	(94.1)	 340/356	(95.5)	 0.40	
Lesions	>30%	stenosis	lek	untreated	at	end	of	the	procedure	 142/462	(30.7)	 262/727	(36.0)	 0.06	 111/356	(31.2)	 115/356	(32.3)	 0.75	
<50%	residual	stenosis	of	all	target	lesions	per	subject	 373/422	(88.4)	 580/687	(84.4)	 0.07	 311/356	(87.4)	 319/356	(89.6)	 0.35	

LIBERTY subjects with procedures performed in OBL and hospital settings were matched 1:1 based on propensity scores; propensity scores were calculated using a logistic 
regression model with adjusting covariates (covariates listed in above table). P-values for continuous measures calculated using a t-test. P-values for categorical data calculated using 
Chi-square of Fisher's exact test. 30-Oct-2017 Data 
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No	sta8s8cal	differences	were	noted	in	terms	of	procedural	success	and	1-year	MAE.	Subjects	with	OBL	

procedures	were	at	lower	risk	of	severe	dissec8on	compared	to	subjects	with	hospital	procedures.	

MAE and components: Kaplan-Meier method used to obtain estimate event rates. P-values calculated using Cox Proportional Hazards model.  Summary displayed as 
hazard ratio [95% confidence interval], for OBL vs. hospital. 
Procedural success and components: Summarized as the percent and number of subjects. P-values calculated using logistic regression model.  Summary displayed as 
exact odds ratio [exact 95% confidence interval], for OBL vs. hospital. 
30-Oct-2017 Data 
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Procedural	success	 0.89	[0.60,	1.31]	 0.55	

<50%	residual	stenosis	(all	target	lesions)	 0.80	[0.50,	1.27]	 0.35	

Severe	angiographic	complica8on	 1.26	[0.73,	2.16]	 0.41	

Severe	dissec8on	(Type	C-F)	 0.16	[0.04,	0.73]	 0.02	

Perfora8on	 2.28	[0.70,	7.48]	 0.17	

Abrupt	closure	 1.41	[0.44,	4.48]	 0.56	

Distal	emboliza8on	 1.45	[0.72,	2.93]	 0.29	

1-year	outcomes	

MAE	 1.19	[0.86,	1.65]	 0.30	

All	death	 0.60	[0.33,	1.10]	 0.10	

Major	target	limb	amputa8on	 0.76	[0.30,	1.94]	 0.57	

TVR	 1.17	[0.83,	1.66]	 0.37	
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*¥  LIBERTY 360 represents as close to a real-world experience with various 

endovascular strategies across Rutherford ClassesÑ 38% of procedures  
were performed in OBLs 

¥  In the LIBERTY OBL subanalysis: 
¥  Low rates of procedural complications, including severe 

angiographic complications (8.3%) and access site hematomas (3.9%) 
¥  Procedural complications rarely (0.2%) resulted in post-procedural 

hospitalization and 98% of subjects were discharged to home 
¥  Freedom from MAE at 12-months was 75.7%Ñhigh freedom from 

major target limb amputation and all death 
¥  Patient-centric data, including Rutherford Classification and Quality 

of Life (measured by VascuQoL), improved significantly from 
baseline to 12 months 

¥  In propensity matched OBL and hospital cohorts, no statistical differences 
were noted in terms of procedural success and 1-year MAE 

¥  Overall, the LIBERTY data suggest that PVI in an OBL setting can be 
performed as safely as in a hospital setting with favorable outcomes 
through 1 year post-procedure 


