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Remove plaques permanently

• Balloon dilation is unessential– Avoid barotrauma and 

elastic retraction of blood vessels 
• Reduce stent placement

• Restore the autologous vascular lumen

Directional Artherectomy
Remove plaques permanently by mechanical excision. Restore the autologous vascular lumen.

Before

After



Directinal atherectomy is suitable for a variety of sites and plaques
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Guidelines have recommended atherectomy devices for 
the treatment of lower limb artery disease since 2005. 
But the recommendations regarding stent implantation 
for femoral, popliteal, and tibial artery disease have not 
been updated.

1. Hirsch AT, et al. Circulation. 2006 Mar 21;113(11):e463-654 .
2. Circulation. 2011 Nov 1;124(18):2020-45.
3. Anderson JL, et al. Circulation. 2013 Apr 2;127(13):1425-43.



DEFINITIVE clinical trials have demonstrated the clinical 

safety of Turbohawk.



DEFINITIVE LE trial：Primary patency for 12 months in directional 
atherectomy of SFA, POA and Infrapopliteal artery reached >75%

Primary patency for 
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1. McKinsey J, et al.  JACC Cardiovasc Interv 2014; 7(8):923-33



DEFINITIVE CA++12 months trial
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2.3%

Roberts D, et al Catheter Cardiovasc Interv 2014;84:236-44

DEFINITIVE Ca++ trial：Turbohawk和Spider FX联合使用可有效治
疗严重钙化病变

• 133 cases

• 17 clinical 
centers

Incidence of flow
-limiting dissection

Incidence of 
perforation

Incidence of 
distal embolism

• Evaluating safety and efficacy of directional 
atherectomy combined with embolic 
protection system for the treatment of 
moderately and severely calcified femoral 
popliteal artery lesions



CASE 1

• Male，early 60s

• Medical history：Intermittent claudication of both lower limbs for 10 
years, left side is more severe. Maximal walking distance is about 
200m, no resting pain

• Risk factors：Hypertension,DM,CAD.

Smoke history, 20 cigarettes*30 years，quit for 5 years



• Ultrasound : 
• multiple strong echo plaques in 

the left superficial femoral artery
• occlusion in the middle segment
• multiple stenosis in the proximal 

and distal segments

Internal 
Diameter（cm） PSV（cm/s）

LCFA 0.65 —
LSFA 0.21/0.45 0/52.3



DSA before surgery



The guide wire coordinated with trailblazer support catheter reopened 
the occlusion, pre dilated the leision.



• Filter was placed distal popliteal artery with the tip of the head reached the 
tibiofibular trunk.

• Directional atherectomy using Turbohawk in SFA.



• Angiography showed that blood flow was patent, 5*120mm balloon was used 
to dilate the leision. Then 5*150mm DCB was applied to dilate the lesion, the 
dilation time was 3min.

• The filter was retrieved, angiography showed SFA patency.



CASE 2

• Male，early 60s

• Medical history：Intermittent claudication of both lower limbs for 2 
years, right side is more severe. Maximal walking distance is about 
50m, no resting pain.

• Risk factors：Hypertension.

Smoke history, 20 cigarettes*40 years



• Ultrasound :
• Stenosis in RCFA (50%).
• Stenosis in the middle and distal segment 

of RSFA (70%), strong echo plaques.
• Anterior tibial artery and the peroneal 

artery was occluded.
• Stenosis in LSFA (40%).

Internal 
Diameter（cm）

PSV（cm/s）

LSFA 0.33/0.49 87.5
RCFA 0.37/0.67 50.6
RSFA 0.12/0.48 221.0



Severe stenosis in the proximal and distal segment of RSFA, 
Anterior tibial artery and the peroneal artery was occluded.

DSA before surgery



Guide wire passed leision, Filter was placed 
in Tibiofibular trunk.

Directional atherectomy using 
Turbohawk in POA.



After directional atherectomy, angiography showed that blood 
flow was patent.



Directional atherectomy using 
Turbohawk in distal SFA.

Angiography showed that 
blood flow was patent.



Directional atherectomy using 
Turbohawk in proximal SFA.

Angiography showed that 
blood flow was patent.



Pre dilate diatal SFA and POA 
with 4*150mm balloon.

5*200mm DCB was applied, 
the dilation time was 3min.



Pre dilate proximal SFA 
with 5*40mm balloon.

5*40mm DCB was applied, 
the dilation time was 3min.



• DSA after surgery
• Retrieve filter.

• Some of the plaques



CASE 3

• Female，early 80s

• Medical history：Intermittent claudication of left lower limb for 1 
year. Treated by directional atherectomy and DCB for occlusion of 
POA 1 year ago, maximal walking distance improved from 20m to 
300m, no resting pain.

• Risk factors：Hypertension, DM.

Smoke history, 20 cigarettes*50 years, quit for 1 year.



• Ultrasound :
• Severe stenosis in LPEA, occlusion in the 

middle segment of LPEA.

• Occlusion in LATA, LPTA.

• Strong echo plaques.

Internal 
Diameter（cm）

LATA 0.08/0.24

LPTA 0.10/0.22

LPEA 0.10/0.25



DSA before surgery. Reopened PEA 
successfully.

Pre dilate with 2*120mm balloon, 
filter was placed in distal PEA.



Directional 
atherectomy using 
Turbohawk in PEA

Directional atherectomy 
using Turbohawk in 
distal POA



3*200mm DCB
3min. Retrieve filter.



CASE 4

• Male，late 60s

• Medical history：Intermittent claudication of right lower limb for 1 
year, maximal walking distance is about 100m, no resting pain.

• Risk factors：DM, CAD.

Smoke history, 10 cigarettes*40 years.



• Ultrasound :
• Severe stenosis in LSFA, occlusion in the 

middle segment. Multiple strong echo 
plaques.

• Occlusion in LATA, LPTA.

Internal 
Diameter（cm）

PSV（cm/s）

RCFA 0.47/0.98 151

RSFA 0.15/0.56 0/41.5

RPOA 0.28/0.51 74.6



DSA before surgery



• Guide wire passed leision, Filter was placed in distal POA.
• Directional atherectomy using Turbohawk in proximal 

and distal segments of SFA.



• Angiography showed that blood flow was patent.
• 5.5*300mm DCB was applied in middle and distal segment, 5.5*80mm DCB was 

applied in proximal segment of SFA , the dilation time was 3min.



DSA after surgery



Conclusions
• Directional atherectomy is safe and effective

• Directional atherectomy can be widely used in:
• Atherosclerotic plaque or calcified plaque
• CFA or SFA or POA or infrapopiliteal artery
• Eccentric or circumferential or subintimal recanalization

• Selection of appropriate surgical indication is the crucial factor
• Not applicable to carotid artery, renal artery, iliac artery
• Not applicable to thrombosis



Thank you!
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