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The prevalence of peripheral artery disease (PAD) has been rising 

consistently over the past few decades, along with increasing rates 

of type 2 diabetes. More than 200 million people are estimated to 

be affected by PAD worldwide.1 Despite aggressive modifications 

of lifestyle and risk factors, and advances in the pharmacological 

management of patients with PAD using antiplatelet agents, statins, 

cilostazol, angiotensin-converting enzyme inhibitors, angiotensin-

receptor blockers and low-dose anticoagulation with rivaroxaban, 

patients with PAD frequently require invasive procedures to improve 

the symptoms of claudication and prevent tissue damage or loss in 

those with critical limb ischaemia (CLI).2 

Due to recent technological advances in materials and devices for the 

endovascular treatment of PAD, a minimally invasive percutaneous 

approach is considered a first-choice strategy for the treatment of 

symptomatic patients and is given preference over older surgical 

options. According to current guidelines, endovascular therapy is the 

most favoured option for infrainguinal stenotic or occlusive lesions 

<25 cm, whereas open surgery may be associated with better long-

term patency, especially when using saphenous vein grafts in patients 

with long occlusive lesions (>25 cm) that cross the knee.3 Commonly 

used techniques include plain balloon angioplasty, drug-coated balloon 

(DCB) angioplasty, bare metal stents, drug-eluting stents and stent 

grafts for vessel perforation. Such endovascular approaches have been 

successfully used to alleviate symptoms in patients with claudication 

and have been associated with limb salvage in patients with CLI.4–6

In many cases, such ‘basic’ approaches may be compromised by 

severe calcification. Calcification may be the reason for a poor 

primary outcome due to early recoil or extensive flow-limiting 

dissections after high-pressure angioplasty, culminating in the need 

for bailout stent placement.7 Despite the most recent self-expandable 

nitinol stent technology, rates of re-stenosis may be high, resulting in 

primary patency rates of <50% for bare metal stents and <70% for 

drug-eluting stents at 5-year follow-up.8 Even with dedicated stent 

devices, stent fractures may occur at sites of extensive movement 

and flexion as in the popliteal artery, resulting in stent thrombosis and 

subsequent occlusion.9 

With conventional open surgery, 5-year patency rates of more than 

80% have been reported with saphenous vein grafts compared with 

67% when using prosthetic conduits.10 Although no randomised trials 

are currently available for a head-to-head comparison of endovascular 

versus surgical treatment for long and calcified femoropopliteal lesions, 
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it may be assumed that alternative treatment strategies will be needed 

to improve long-term patency rates with endovascular treatment. We 

need more advanced plaque modification techniques which would 

permit lesion preparation by endovascular debulking of calcified 

and fibrotic tissue. After performing adequate lesion preparation 

by atherectomy devices, the application of local pharmacological 

treatment with DCB and without stent placement would be desirable. 

Over the past few years, this approach had proved beneficial for the 

treatment of complex femoropopliteal lesions.11

 

Modalities of atherectomy can result in the removal of plaque and 

calcified tissue equivalent to that achieved by surgical techniques 

as well as minimally invasive percutaneous treatment. Atherectomy 

permits removal of calcified and fibrotic tissue rather than pressing it 

against the arterial wall. This provides luminal gain without barotrauma, 

reduces the risk of dissection in the acute setting and neointimal 

hyperplasia in the long term. Atherectomy is subsequently combined 

with low-pressure balloon angioplasty, minimising the likelihood of 

dissection and the need for stent placement. This approach concurs with 

the notion of ‘leaving no metal behind’, especially when treating mobile 

peripheral vessel segments. Avoiding stents in such vessel segments 

may improve long-term patency and facilitate future reinterventions, 

while still permitting the option of future surgical procedures. Even 

in densely calcified vessels that require stent placement, incomplete 

or eccentric stent expansion will be avoided because the lesions 

will have been adequately prepared beforehand. Despite the use of 

atherectomy devices, spotted stent implantation may be required with 

persistent recoil after atherectomy and balloon angioplasty, or persistent 

flow-limiting dissection. In addition, the placement of a coated stent 

may be necessary as a bailout option after vessel perforation due 

to the atherectomy device. A schematic illustration of each step of 

atherectomy and DCB angioplasty is shown in Figure 1. 

Four methods of atherectomy have been used for the treatment of 

infrainguinal disease: 

•	 Directional atherectomy.

•	 Rotational atherectomy. 

•	 Orbital atherectomy.

•	 Hybrid atherectomy. 

Each of these devices has unique features, with advantages and 

disadvantages with respect to lesion characteristics. The safety profile 

and efficacy of these devices has not yet been compared. Generally, 

atherectomy can be used for a broad spectrum of lesion characteristics 

although relative contraindications are subintimal crossing of the lesion 

and a vessel diameter smaller than that indicated for the respective 

device in the instructions for use. It should be noted that devices 

primarily designed for thrombectomy, such as Angiojet™ (Boston 

Scientific), Penumbra™ (Penumbra) or photoablation, such as excimer 

laser using the Turbo-Elite and Turbo-Power system (Spectranetics), are 

not discussed in the present article as the procedures do not involve 

atherectomy in the traditional sense of cutting or removing tissue.

Directional Atherectomy 
Carbide rotating cutter blades are used to cut and remove 

atherosclerotic tissue. Plaque is removed by the cutter device, which 

can be directly guided to the target lesion and rotated in the preferred 

direction. Directional atherectomy can tackle eccentric lesions more 

effectively than concentric ones. However, several passages are 

needed to achieve sufficient removal of atherosclerotic tissue. The 

resected tissue is collected in a nose cone, which must be emptied 

after only a few passages. As no aspiration mechanism is involved 

when using these devices, plaque embolisation is a concern. The use 

of a distal protection filter is advisable, especially when addressing 

heavily calcified lesions. 

To date, three devices are available for directional atherectomy: the 

SilverHawk™, TurboHawk™ and the more recent HawkOne™ (all 

Medtronic), which can be used to treat peripheral lesions in vessels 

with a diameter of 1.5–7.0 mm.12 SilverHawk has one inner cutting 

blade and the TurboHawk has four. The four blades allow the device to 

remove a larger quantity of tissue per passage. This is an advantage 

when there is strongly calcified lesions. The HawkOne device has a 

single inner blade, which provides a better crossing profile and it has 

a distal flushing tool to simplify the cleaning process and allow more 

efficient excision.  

The safety and efficacy of directional atherectomy devices have 

been investigated in several prospective multicentre studies.13–18 

The first independently adjudicated prospective multicentre trial 

investigating the safety and efficacy of directional atherectomy was 

the Determination of Effectiveness of SilverHawk Peripheral Plaque 

Excision for the Treatment of Infrainguinal Vessels (DEFINITIVE LE). It 

involved 800 patients with claudication symptoms or CLI who were 

enrolled at 50 sites in the US and Europe.14 The device was associated 

with a success rate of 89% and bailout stenting rates of 3.2%. However, 

rates of distal embolisation, dissection, perforation and acute vessel 

occlusion were 3.8%, 2.3%, 5.3% and 2.0%, respectively. The mean 

lesion length was relatively low (7.5 cm in patients with claudication 

and 7.2 cm in patients with CLI), and only 40% of the lesions were 

calcified. In addition, the bailout stent rate was 3.2%, which was 

lower than that registered in preceding smaller studies.13 At the 

2-month follow-up, the primary patency rate was 78% in patents with 

claudication, whereas 95% of patients with CLI were free of unplanned 

major amputation. 

Further outcome data for patient subgroups with popliteal and 

infrapopliteal lesions from the DEFINITIVE LE study have been reported 

recently.15,16,19 The safety and efficacy of the SilverHawk and TurboHawk 

Figure 1: Atherectomy and Drug-Coated Balloon 
Angioplasty

Lesion preparation (debulking) using atherectomy techniques

3. Simultaneously, drug
delivery to the vessel wall is

increased, lowering the
chance of restenosis due to

neointimal tissue hyperplasia
in the long term

2. Lesion preparation is 
followed by low-pressure 

balloon angioplasty, 
decreasing the chance of

dissection and obviating the 
need for stent placement

1. Atherectomy removes
atherosclerotic/calci�c tissue,

similar to open surgical
techniques, resulting in

lumen gain without
barotrauma

The process includes initial debulking by the atherectomy device followed by low-pressure 
drug-coated balloon angioplasty. This is associated with a low probability of dissection, thus 
obviating the need for stent placement. It also facilitates drug delivery to the vessel wall.
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devices with the use of distal filter protection was reported in the 

DEFINITIVE Ca trial, in which 168 lesions with moderate to severe 

calcification were treated.17 The primary endpoint of effectiveness, 

defined as ≤50% residual stenosis, was achieved in 92% of the lesions, 

whereas the filter devices prevented embolic events in 97.5% (n=119) 

of 122 cases where excised tissue was captured. 

More recently, the DEFINITIVE AR trial sought to compare upfront 

directional atherectomy combined with DCB versus a DCB-only 

strategy in a randomised manner in patients with femoropopliteal 

disease.18 Combined treatment with atherectomy and DCB was 

effective and safe, but no added value was observed in comparison 

with a DCB-only strategy at 1-year follow-up. The authors concluded 

that larger prospective studies will be needed to address this 

question. More recently, directional atherectomy in combination with 

DCB was used in 30 consecutive patients with common femoral artery 

stenosis or occlusion.20 In this single-centre study, the procedural 

success was 100%. The authors noted a low rate of stenting (10%) and 

a very high patency rate of 97% at the follow-up investigation after 

1 year. The DiRectional AthErectomy + Drug-CoAted BaLloon to Treat 

Long, CalcifIed FemoropopliTeal ArterY Lesions (REALITY) study is a 

prospective, single-arm multicentre study that will enrol 150 patients 

to evaluate the adjunctive use of atherectomy using the TurboHawk 

and HawkOne devices and DCB treatment in long and moderate-

to-heavily calcified femoropopliteal lesions. In addition, the current 

Atherectomy and Drug-Coated Balloon Angioplasty in Treatment of 

Long Infrapopliteal Lesions (ADCAT) trial compares the performance 

of directional atherectomy and DCB versus a DCB-only treatment 

strategy in long de novo infrapopliteal lesions in a prospective 

randomised setting. 

The Pantheris system combines optical coherence tomography (OCT) 

with peripheral atherectomy. OCT is used in this context to facilitate 

intraluminal recanalisation of the occluded peripheral arteries.21 The 

safety and effectiveness of this device was recently demonstrated 

in the Evaluation of the Pantheris Atherectomy System (VISION) trial 

where a technical success rate of 97% was achieved with a diameter 

stenosis reduction from 78.7% at baseline to 30.3% after atherectomy 

alone and with a low rate of peri-procedural complications, such as 

perforation (0%), catheter-related dissection (0.5%) and embolisation 

(2%).21 Figure 2 illustrates a flush total occlusion of the heavily calcified 

proximal right superficial femoral artery (SFA), which was successfully 

tackled after intraluminal retrograde passage of the lesion.  

Rotational Atherectomy
Atherosclerotic tissue is concentrically excised using specially designed 

rotating tips or burrs. The luminal gain matches the size of the tip. Some 

of the devices are equipped with additional cutting blades to maximise 

debulking. The systems currently available for rotational atherectomy 

are the Rotarex®S system (Straub Medical), the Jetstream Atherectomy 

device (Boston Scientific) and the peripheral Rotablator system (Boston 

Scientific). The Rotarex S is a purely mechanical thrombectomy and 

atherectomy device, consisting of an external drive system which is 

connected to the Rotarex S catheter system by a magnetic clutch. 

A helix inside the catheter transmits the rotation from the drive 

system to the catheter head, which can rotate up to 10,000 rpm, 

creating a powerful negative suction force, facilitating the collection of 

fragmented thrombi and tissue material into an external bag following 

the Archimedes’ principle. It is available in 6 Fr, 8 Fr and 10 Fr sizes and 

is inserted over a dedicated guidewire. The device can be safely used 

in vessels of 3–8-mm diameter. 

Jetstream employs a 7 Fr platform and is available with two types 

of catheters, one equipped with a single set of front cutting blades 

and one with a second set of larger blades to increase the capability 

of upfront debulking. Continuous aspiration and active removal of 

the excised tissue and thrombus is ensured. This device could be 

especially useful in partly thrombotic lesions with subacute arterial 

occlusions. Data concerning the use of the Rotablator in peripheral 

arteries is limited. However, Jetstream was tested in a multicentre 

single-arm study involving 172 patients with infrainguinal lesions, 

yielding a device success rate of 99% and a 74% rate of freedom 

from target vessel revascularisation at 1-year follow-up.22,23 Using 

the Jetstream device, stent placement was performed in 7% of the 

lesions, whereas the primary and secondary duplex-documented 

patency rates were 61.8% and 81.3%, respectively.22 

More recently, a relatively large retrospective study reported on 

long-term outcomes after atherectomy combined with angioplasty 

and provisional stenting versus angioplasty-only in 167 patients 

with common femoral artery disease.24 Patients in the combined 

atherectomy and angioplasty group had a significantly higher patency 

rate compared with the angioplasty group, implying the added value 

of atherectomy in these patients. In another study on the safety 

and efficacy of the Jetstream device in a real-world setting in 241 

patients with femoropopliteal disease, the Jetstream achieved a high 

procedural success of 98.3% with low procedural complication rates 

(1% distal embolisation), and a relatively high rate of freedom from 

target lesion revascularisation (82%) after 1 year.25 However, higher 

rates of distal embolisation (8%) were reported in another similar 

study, which could be reduced to 2% using a distal protection filter.26 

Figure 3 shows a chronic long occlusive lesion beginning at the level 

of the proximal SFA with scarce filling of the distal SFA. Figure 4 

shows a chronic long occlusive lesion beginning at the proximal SFA 

due to occlusion of a long self-expanding nitinol stent.  

Orbital Atherectomy
An eccentrically mounted diamond-coated crown that orbits 360 

degrees within the vessel is used for circumferential plaque removal. 

This allows calcified tissue to be removed without causing vessel 

wall trauma. In contrast to rotational atherectomy, which is limited 

by the size of the catheter tip or burr size, the debulked area can 

be increased by raising the rotational speed of the eccentrically 

mounted crown. Orbital atherectomy does not permit aspiration. Like 

Figure 2: Flush Total Occlusion of a Heavily Calcified 
Proximal Right Superficial Femoral Artery

A: Flush total occlusion of a heavily calcified proximal right superficial femoral artery (blue 
arrow). B: This occlusion could be successfully treated after intraluminal retrograde passage 
of the lesion. C: This used the 7 Fr HawkOne device. D: After several passages with the 
device, preparation of the lesion was achieved with <50% stenosis. E: Treatment was further 
optimised after drug-coated balloon angioplasty and without stent placement. F: The final 
angiographic result.
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rotablation, distal embolisation due to the small particles produced 

by rapid crown rotation cannot be ruled out. The use of a distal 

protection device is advisable. Currently available orbital atherectomy 

devices include the CSI Stealth 360 and Diamondback 360 Orbital 

atherectomy systems (both from Cardiovascular Systems). Several 

clinical studies have confirmed that orbital atherectomy permits low-

pressure balloon angioplasty after successful debulking, which was 

verified by intravascular imaging.27 

Orbital atherectomy has been evaluated in several single-arm clinical 

trials including Orbital Atherectomy System for the Treatment of 

Peripheral Vascular Stenosis (OASIS), the COroNary CT Angiography 

Evaluation For Clinical Outcomes: An InteRnational Multicenter 

Registry (CONFIRM) and COMPLIANCE 360°, which together included 

more than 4,000 patients.28–31 In the OASIS trial, 124 patients with 

201 infrapopliteal lesions were treated with orbital atherectomy 

and the results were entered in a single-arm multicentre registry; 

111 (55%) lesions were considered heavily calcified.28 Procedural 

success was achieved in 90% of the treated lesions, whereas 

procedural complications were noted in five patients (4%). At follow-

up at 6 months, no patient required bypass surgery or unplanned 

amputation. An improvement on the Rutherford classification was 

observed in 78% of patients.28 

In the CONFIRM registry trial, 4,766 lesions were treated with 

orbital atherectomy in 3,135 patients.29 In this large registry, orbital 

atherectomy combined with balloon angioplasty effectively reduced 

the degree of lesion lumen narrowing from 88% to 10%. Despite the 

relatively high rate of either moderately or severely calcified lesions 

(81%), the rate of stenting was relatively low (5.7%). In a more recent 

subsection analysis of the CONFIRM registries, the safety and efficacy 

of the technique was confirmed for the treatment of common 

femoral, iliac and even deep femoral artery lesions.32–34 The smaller 

COMPLIANCE 360° trial comprised 50 patients with heavily calcified 

femoropopliteal lesions who underwent orbital atherectomy plus 

angioplasty versus angioplasty alone.31 At 1-year follow-up, patency 

rates were similar (~80%) in both patient groups, despite significantly 

higher rates of bailout stenting in patients undergoing angioplasty 

alone (5.3% versus 77.8%; p<0.001). In another similar single-centre 

trial, the value of orbital atherectomy combined with DCB angioplasty 

was evaluated for the treatment of calcified femoropopliteal lesions 

in 89 patients.35 Despite the higher degree of calcification in patients 

who underwent atherectomy and DCB compared with those who 

underwent DCB alone (83% versus 42%; p<0.001), the rate of bailout 

stenting was lower in the combined therapy group (18% versus 39%; 

p=0.01). Furthermore, despite more complex lesions in the combined 

therapy group, patency rates were similar in both.

 

Hybrid Atherectomy
Hybrid atherectomy combines features of directional and rotational 

atherectomy. The advantage is that the cutter device can be directly 

guided to the target lesions, while the high rotational speed of the 

cutter device enables continuous aspiration of the excised tissue. This 

modality was introduced with the Phoenix device (Philips Volcano), 

which was given Food and Drug Administration (FDA) approval for 

peripheral use in the US. The device is available in 1.8-mm, 2.2-mm and 

2.4-mm sizes (which are compatible with 5 Fr, 6 Fr and 7 Fr sheaths, 

respectively), and with a 0.014-inch guidewire for the treatment of 

femoropopliteal and below-the-knee lesions. While the 1.8-mm and 

2.2-mm catheter sizes serve as regular rotational atherectomy devices, 

the 2.4-mm catheter possesses a deflecting tip, thus facilitating a 

hybrid atherectomy modus. 

The Phoenix device consists of two main components: a long, double 

lumen catheter with a metallic front cutter at its distal tip, and the 

battery-powered handle device for atherectomy. The handle device 

Figure 4: Chronic Long Occlusive Lesion of Almost the 
Whole Superficial Femoral Artery

Figure 3: Long Occlusive Lesion

A FD ECB

Figure 5: Focal Heavily Calcified Popliteal Lesion

A B C D E

A: A long occlusive lesion was seen on digital subtraction angiography images, beginning at 
the origin of the superficial femoral artery (blue arrow). B: Blue arrow shows scarce filling of 
the distal vessel. C: After antegrade passage of the lesion, the Jetstream atherectomy device 
achieved debulking of the occlusive lesion. D, E: A good angiographic result after subsequent 
drug-coated balloon angioplasty. F: A good two-vessel outflow to the foot without peripheral 
embolisation.

A: A focal heavily calcified popliteal lesion (blue arrow) in the popliteal artery of a patient 
with claudication symptoms (Rutherford Class 3). B, C: The lesion was treated with a 2.4-mm 
Phoenix device, resulting in effective debulking after several passages first without (B) and 
then with half and full (C) deflection. D. The outcome of atherectomy without angioplasty. 
E: Final angiographic outcome with drug-coated balloon.

A B C D E F G

A, B: Chronic long occlusive lesion of almost the whole superficial femoral artery (SFA) due to 
occlusion of a long self-expanding nitinol stent (B), with scarce filling of the distal SFA and of 
the popliteal artery (blue arrows in C). D: The lesion was successfully treated using the 6 Fr 
Rotarex S catheter system combined with drug-coated balloon angioplasty. E–G: A good final 
angiographic result.
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is disposable and does not require capital equipment. The cutter 

is rotated at high speed (10,000–12,000 rpm) which, in accordance 

with Archimedes’ principle, creates a strong suction force and 

allows continuous aspiration of the fragmented excised tissue into 

an external bag. Atherectomy can be performed with this device in 

vessel diameters of 2.5–7.0 mm. 

The recent prospective multicentre Endovascular Atherectomy Safety 

and Effectiveness (EASE) trial comprised 128 patients with 149 

infrainguinal lesions, which were treated with the Phoenix hybrid 

atherectomy device.36 A technical success rate of 95.1% was achieved, 

resulting in an improvement of ≥1 Rutherford class in 80% of the 

patients after 6 months. Major adverse events occurred in 5.7% of 

patients at 30 days, whereas a patency rate of 86.1% was achieved at 

6-month follow-up. Currently, the Prestige Pilot study (NCT03744572) is 

currently recruiting and will assess the value of Phoenix atherectomy in 

conjunction with intravascular ultrasound for the treatment of calcified 

infrapopliteal lesions. Figure 5 shows a heavily calcified popliteal lesion 

which was treated with the 2.4-mm Phoenix device. 

The advantages and disadvantages of the atherectomy devices 

discussed in this article are summarised in Table 1. Information on the 

guidewires and distal protection systems that can be used with these 

devices is provided in Table 2. 

Common Femoral Artery Disease
For patients with common femoral artery lesions, endarterectomy and 

patch angioplasty is an established method of treatment with good 

long-term results.37,38 However, more recent studies have pointed to 

non-negligible complication and infection rates with this procedure, 

and a registry including 1,843 patients who underwent surgical 

endarterectomy demonstrated a high rate of 30-day mortality (3.4%), 

wound infections (8%) and need for further operations (10.2%).39–41 

Therefore, in patients with common femoral artery disease, surgical 

endarterectomy may be considered the method of choice especially 

in young patients with calcified, de novo lesions if they are at low 

risk for surgery. Endovascular techniques may be a useful alternative 

option in patients with comorbidities, those who are unfit for surgery 

and in patients prone to develop wound infections after surgery, 

Table 1: Advantages and Disadvantages of Current Options for Endovascular Atherectomy

Type of 

Atherectomy

Devices Advantages Disadvantages Need for Capital 

Equipment

Directional SilverHawk
TurboHawk
HawkOne

Directional cutting and plaque removal Time consuming, requires several passes 
No aspiration function
Associated with a high risk of distal 
embolisation

No

Rotational Rotablator
Jetstream
Rotarex S

Effective in severely calcified lesions 
Active plaque removal with continuous 
aspiration (using the Jetstream device)
Fast and effective (with the Jetstream  
device) even in partly thrombotic lesions

The depth of atherectomy cannot be  
changed once the burr has been selected

Yes

Orbital CSI Stealth 360 
Diamondback 360

Effective in severely calcified lesions 
The range of atherectomy can be modified  
with speed
Minimises vessel trauma

Doubtful efficacy in in-stent restenosis
Does not permit plaque removal

Yes

Hybrid Phoenix Effective in severely calcified lesions
Active plaque removal with continuous 
aspiration
Fast and effective due to single insertion.  
Cutter device can be directly guided to the 
target lesions (with the 2.4 mm catheter)

Doubtful efficacy in In-stent restenosis No

Table 2: Guidewires Used with the Different Atherectomy Devices

Type of  

Atherectomy

Devices Guidewires and Distal Protection Devices (Filters)	 Option to Use a 

Filter Device 

Directional SilverHawk 
TurboHawk 
HawkOne 

The SpiderFX™ Embolic Protection Device is recommended for use as a 0.014-inch  
guidewire in conjunction with all three directional atherectomy devices.

Yes 

 

Rotational Rotablator Rotawire floppy or Rotawire extra support, consisting of a 0.009-inch stainless steel core 
and a 0.014 inch distal platinum coil

No

Jetstream Thruway™ 0.014-inch (Boston Scientific), Jetwire 0.014-inch (Boston Scientific), Spartacore™ 
0.014-inch (Abbott Vascular) or Iron Man™ 0.014-inch (Abbott Vascular).
A Nav-6 distal protection filter system can be used in conjunction with a BareWire (Abbott 
Vascular)

Yes

Rotarex S Rotarex S catheter 0.018-inch dedicated guidewire. No

Orbital CSI Stealth 360 
Diamondback 360

ViperWire™ and ViperWire™ Advance guidewire 0.014 inch (Cardiovascular Systems)  
or with the Nav-6 distal protection filter system (Abbott Vascular)

Yes

Hybrid Phoenix Ev3 Nitrex Guidewire 0.014-inch (Medtronic) or Spartacore™ 0.014-inch (Abbott Vascular) No
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including patients with obesity, diabetes or a compromised immune 

response. In addition, hybrid procedures, including common femoral 

endarterectomy and patch angioplasty followed by endovascular 

atherectomy of the superficial femoral artery, may be useful in 

patients with combined common and superficial femoral artery 

occlusive disease. 

Future Perspectives
A large number of FDA-approved atherectomy devices are currently 

available. However, published reports concerning their comparative 

safety and efficacy do not exist. Due to additional procedural 

costs, and capital equipment costs with some devices, randomised 

multicentre studies are necessary to determine the added value of 

this modality. Considering the safety and long-term effectiveness 

of most atherectomy devices, it is conceivable that the use of 

atherectomy will be increase in the next few years, especially in 

anatomical no-stent zones in the common femoral and popliteal 

arteries, in younger patients and in complex, long and calcified 

Trans-Atlantic Inter-Society Consensus C/D lesions. An algorithm 

designed to help clinicians to decide whether to use atherectomy with 

endovascular procedures is provided in Figure 6. 

Atherectomy promises to be a procedure that leaves no metal 

behind, especially in the presence of mobile arterial segments, 

and retains the possibility of future surgical options, particularly in 

younger patients without cardiopulmonary comorbidities. From the 

practical point of view, atherectomy devices will probably be readily 

accepted by interventional cardiologists familiar with coronary 

rotablation and by interventionalists who have performed rotational 

thrombectomy procedures. Considering the availability of diverse 

atherectomy devices, it would be advisable to first gain expertise 

in the use of a single device, with due attention to patient selection 

and lesion characteristics. 

Conclusion
Endovascular atherectomy has emerged as a novel technique for plaque 

removal in PAD, offering the benefits of tissue removal equivalent to 

that of traditional surgical endarterectomy as well as the advantages of 

minimally invasive percutaneous treatment. Plaque is actively excised 

and simultaneously aspirated or fragmented rather than pressed 

against the arterial wall. This provides luminal gain without vessel wall 

trauma and enhances the chances of homogeneous balloon expansion 

during subsequent angioplasty at low pressures. The risk of dissection 

is reduced, possibly obviating the need for stent placement and 

reducing the risk of neointimal hyperplasia in the long term. 

Figure 6: An Algorithm to Help Clinicians Decide the Use 
of Atherectomy with Endovascular Procedures

Younger patients – follow the
“leave nothing behind” concept and 

preserve bypass landing zones

Occlusive lesions that can be passed
by an intraluminal approach
(antegrade or retrograde)

Complex TASC C/D, strongly calci�ed
non-occlusive lesions (PACSS score ≥3)

Long diffuse non-occlusive disease

Less complex lesions with low or no
calci�cation grade

Occlusive lesions that cannot be
passed by an intraluminal approach

Lesions, where stent placement is
allowed or perforation may be
dif�cult to handle (iliac arteries)

No-stent zones (common femoral
and popliteal artery)

Consider atherectomy

Evaluate patient characteristics and
lesion anatomy, complexity and

calci�cation

PACSS = peripheral artery calcification scoring system; TASC = Trans-Atlantic Inter-Society 
Consensus.
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