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Atherectomy Under Fire

• Atherectomy use has increased 
across all specialties,1 drawing 
criticism of overuse.2

• While some claims analyses have 
demonstrated lower amputation 
risk following atherectomy versus 
balloon angioplasty,3 other studies 
report no clinical benefit.4

• There is an impression of 
limited published data 
supporting the clinical value of 
atherectomy.41. Mukherjee et al. J Vasc Surg. 2017;65:495-500.

2. Hicks. J Vasc Surg. 2022;76:786-7.
3. Krawisz et al. EuroIntervention. 2023;18:e1378-e87.
4. Pinto et al. Ann Vasc Surg. 2024. doi 10.1016/j.avsg.2023.12.104

“They Lost Their Legs…”
      - The New York Times
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Mid-SFA Lesion HawkOne LX system IN.PACT Admiral DCB 
6 x 200 mm

Final
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Plaque Removal
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Device Types
Published Atherectomy Literature through May 2024

Poster presented by Secemsky et al. November 4-5, VIVA 2024
1. Data on file with Medtronic
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305 Published Papers
on atherectomy for endovascular 
treatment of occlusive or stenotic 
disease in native, infrainguinal, 

peripheral arteries 

First Author’s Reported
Affiliation was a Hospital in

97% of Papers1

Overlap areas
not to scale

20.5%

12.8%

Laser
Atherectomy

42 Papers

Orbital
Atherectomy

30 Papers

6.7%

IVL, 22 Papers
- Excluded - 

Rotational
Atherectomy

67 Papers

Directional
Atherectomy
119 Papers

36.4%

9.2%

Mixed
14.4%
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Level of Evidence in the Atherectomy Literature
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Case studies defined as either single-patient case studies or case 
series with <10 patients and presenting no aggregate data.

Meta-
analyses

RCTs

Prospective 
Observational

Retrospective 
Observational

Case Studies

Narrative Reviews, Expert
Opinions, Editorials

Animal and Laboratory StudiesEx
cl

ud
ed

11 Papers
(3.6%)

19 Papers
(6.2%)

94 Papers
(30.8%)

136 Papers
(44.6%)

45 Papers
(14.8%)

1. Messeder et al. Eur J Vasc Endovasc Surg. 2024;67:468-79.
2. Chen et al. Front Cardiovasc Med. 2022;9:925912.
3. Tsukagoshi et al. J Vasc Surg. 2023;78:1083-94 e8.
4. Kremer et al. J Vasc Surg. 2023;78:817-27 e10.

Examples of Study Composition in Published 
Systematic Reviews of other Devices
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Coronary DES 
Fractures

(46 Studies)2

Biomimetic
Stents

(37 Studies)1

CABG in
Carotid Pts

(25 Studies)3

CEA or CAS
Symptomatic
(30 Studies)4

CEA or CAS
Asymptomatic
(22 Studies)4

Most published research is observational

Current
Review 

(249 Studies)

92% 96% 89% 92% 83% 77%

8% 5% 11% 8% 17% 23%

Meta-analyses, 
Case Studies, 
and Redundant 

Datasets 
Excluded from 
Meta-analysis

Poster presented by Secemsky et al. November 4-5, VIVA 2024
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Atherectomy as a Vessel Preparation Tool for Femoropopliteal Lesions
Meta-analysis evaluating atherectomy prior to PTA vs PTA alone

Pan et al. J Endovasc Ther. 2023 Dec 4:15266028231215354. doi: 10.1177/15266028231215354. 
CI: confidence interval; DCB: drug-coated balloon; OR: odds ratio; PTA: percutaneous transluminal angioplasty 
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6 randomized trials (399 patients), femoropopliteal artery lesions

Primary Patency
OR 2.04 (95% CI 1.14-3.62)

vs PTA alone
Atherectomy + PTA

Major Amputation
OR 0.13 (95% CI 0.03-0.59)

vs PTA alone

Bailout Stenting
OR 0.07 (95% CI 0.02-0.25)

vs PTA alone

Atherectomy + PTA

Atherectomy + PTA

No Differences in 12-month TLR, major 
adverse events, or distal embolization
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Atherectomy as a Vessel Preparation Tool for Infrapopliteal Lesions
Meta-analysis evaluating atherectomy prior to PTA vs PTA alone

Meta-analysis of 10 studies (including 3 randomized trials) comparing atherectomy followed by PTA 
(n=7,723 patients) versus PTA alone (n=2,299 patients), for infrapopliteal artery disease

Wu et al. J Endovasc Ther. 2023. DOI 10.1177/15266028231209236. 
BA: balloon angioplasty; CI: confidence interval; OR: odds ratio; PTA: percutaneous transluminal angioplasty .

VIVA 2024  |  PAD Symposium   |   MR ######  |  11/20249

CD-TLR
OR 0.51 (95% CI 0.34-0.78)

P=0.002
vs PTA Alone

Major Amputation
OR 0.43 (95% CI 0.19-1.01)

P=0.05

No Differences in: 
     - technical success, 

  - primary patency, 
      - distal embolization, 

                       - periprocedural complications, 
         - or all-cause mortality

Atherectomy + PTA

vs PTA Alone

Atherectomy + PTA

VEITH 2024

Total REALITY: Total IN.PACT vs REALITY
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Enrolled in REALITY
N = 102

REALITY
Available for 

matching 
N = 102

Subjects removed for Data Privacy:  790

Subjects removed for Data Comparability:  749 
• No DUS data, ISR cohort, bilateral limb or 

multiple lesion treatment

REALITY
HawkOne + IN.PACT Admiral

Screened N = 400

Subjects removed: 
• 298 screen failures 

mostly due to lack of 
bilateral calcium

Total IN.PACT
PTA + IN.PACT Admiral

N = 1837
IN.PACT Global, IN.PACT China, IN.PACT Japan (MDT 2113), IN.PACT SFA IDE 

Total IN.PACT
Available for matching

N = 298

Propensity Score Matching
up to 2:1

PTA + DCB Arm
N = 143

DA + DCB Arm
N = 84

VEITH 2024

71.4%

5.9%
0%

20%

40%

60%

80%

100%
Difference in Calcium Burden

% PACSS 4 

DA+DCB

PT A+DCB

Equivalent 1-year patency, despite 
significantly greater calcium 

burden in the DA+DCB group.

Primary Patency after Propensity Matching

†Wald (Sandwich) Test PValues
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360 days†: P = 0.84
390 days†: P = 0.40
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Peri-Procedural Outcomes after Propensity Matching

Scheinert D, et al. Circulation - Cardiovasc Interv 2018; 11: e005654
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9.5%

21.1%

7.7%

0%

10 %

20 %

30 %

40 %

DA+DCB PTA+DCB

Provisional Stent Use Flow-Limiting Dissection

P = 0.014

8/84 30/142 11/142
0.0%
(0/82)

DA+DCB PTA+DCB
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Peri-Procedural Outcomes after Propensity Matching
IN.PACT Global Long Lesion for Comparison

Scheinert D, et al. Circulation - Cardiovasc Interv 2018; 11: e005654
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9.5%

21.1%

7.7%

39.4%

14.9%

0%

10 %

20 %

30 %

40 %

DA+DCB PTA+DCB

Provisional Stent Use Flow-Limiting Dissection

P = 0.014

8/84 30/142 11/142
DA+DCB PTA+DCB

63/160 24/161
0.0%
(0/82)

IN.PACT
Global

Long Lesion1

1. Scheinert D, et al. Circulation - Cardiovasc Interv 2018; 11: e005654.

IN.PACT
Global

Long Lesion1
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The DIRECT Trial

Medtronic HawkOne™  
directional atherectomy 
system* (DA)
• Minimum 6 passes: in 

multiple planes

CSI Diamondback 360™ * 
peripheral orbital 
atherectomy system (OA)
• 2.0mm solid crown used
• Minimum 2 passes on each 

speed (60/90/120 rpm)

Medtronic IN.PACT™  
Admiral™  drug-coated 
balloon (DCB)

Boston Scientific 
Opticross™ * 18 intravascular 
ultrasound catheter

Babaev et al. Catheter Cardiovasc Interv. 2022;100:687-95

Devices Used and Study Design Angiography with 
decision to treat

Randomization

Pre-treatment IVUS

Directional 
atherectomy

Post-atherectomy IVUS

Angioplasty with DCB

Post-angioplasty IVUS

Pre-treatment IVUS 

Orbital atherectomy

Post-atherectomy IVUS

Angioplasty with DCB

Post-angioplasty IVUS

Directional 
atherectomy 

Orbital 
atherectomy

* The HawkOne catheter is indicated for use in conjunction with the SpiderFX™ embolic protection device in the treatment of severely calcified lesions
15
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There was a greater reduction in stenosis following directional atherectomy compared to orbital atherectomy. 
This difference persisted after DCB.

The DIRECT Trial*
Primary Endpoints: Percent Stenosis by Angiography

Babaev et al. Catheter Cardiovasc Interv. 2022;100:687-95

90.7%

39.5%

16.7%

87.3%
69.8%

33.7%

0%

20 %

40 %

60 %

80 %

10 0%

Pr e Treatment Post Ather ectomy Post DCB

Directional Ath erectomy

Orbit al Ather ecto my

(N=30)

(N=30)

**This study was not powered to assess superiority. however, statistical significance was found in several endpoints.
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P = 0.48

P <0.001

P <0.001
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The DIRECT Trial
Provisional Stent Rate1 and Complications

Babaev et al. Catheter Cardiovasc Interv. 2022;100:687-95
1. Secondary Endpoint

Complications* DA (n =30) OA (n =30) P value

Perforations 1 (3) 0 (0) 1.00
Distal embolic protection 

device used
29 (97) 28 (93) 1.00

Distal embolization post 

atherectomy
0 (0) 1 (3) 1.00

Distal embolization post 

DCB
0 (0) 0 (0) 1.00

7%

33%

0%

10%

20%

30%

40%

50%

Direction al Ath erectomy Orbital Atherecto my

Lesions with stents placed

p=0.02

*Values n (%)
Overall, both devices were found to be safe with minimal complications

N = 2/30 N = 10/30
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12.0% 12.0%

26.9%
23.1%

0%

10%

20%

30%

40%

50%

Res tenosis * Rev as culariz ation

Dir ectional Atherectomy

Orbital Atherectomy

Values are n (%); p values are derived using a Fischer Exact Test
*ABI drop of ≥0.15 from immediate post-procedure baseline and/or if the patient became symptomatic with claudication or limb ischemia and these findings led to further 
confirmatory testing using noninvasive imaging (arterial duplex – PSV ratio > 2.5; CTA or MRA – stenosis of > 60%
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P resen ted  by A nvar B abaev, V IVA 2023 , Las Vegas

p = 0.29 p = 0.47
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The DIRECT Trial
24 Month Follow up
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Conclusions

• There is a significant body of evidence supporting the safety and effectiveness of 
atherectomy devices with scientific publications increasing in the last decade as 
device use increases

• Atherectomy results in reduced need for provisional stenting
• The REALITY and Total REALITY studies demonstrated that Directional 

Atherectomy is an effective strategy for complex, heavily calcified fem-pop lesions

• The DIRECT Trial shows Directional Atherectomy has better stenosis reduction and 
lower provisional stent rates compared to Orbital Atherectomy, with both being 
safe and having minimal complications.
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