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ABSTRACT
Background: Despite advances to prevent and better manage patients with established Peripheral Arterial Disease 
(PAD), the incidence of PAD continues to increase and morbidity remains high, especially as the population ages. 
For physicians treating PAD cases, an understanding of the various treatment options, along with their benefits and 
limitations is crucial. Endovascular treatment with Turbo hawk atherectomy device has promising technical and 
clinical success rates.

Objective: To consider Turbo hawk directional atherectomy as an important and safer endovascular modality for 
treatment of long segment Femoro-popliteal occlusive disease.

Methods: This is a retrospective study which included 40 patients diagnosed with PAD (long segment occlusion of 
Femoro-popliteal arteries), who came to Ramaiah medical college hospital, Bangalore from June 2014 to June 2018 
and fit into specified inclusion criteria with mean age of the patients being 61.5 years. All these patients underwent 
endovascular therapy with turbo hawk atherectomy device and post intervention was followed for a period of one 
year.

Results: Primary technical success rate was 97%. Pre-operatively mean ABI was 0.27 and post–operative mean ABI 
was 0.64. An average length of corrected lesion was 10.5cms. Post-operatively one patient had an episode of distal 
embolization, two patients had dissection and three had puncture site hematomas, all of which were managed 
conservatively. No vessel perforation was observed in our study. Patients were followed up at 1 month, 6 months and 
12 months postoperatively. Primary vessel patency rates at 6 and 12 -months were 96% and 85%.

Conclusion: Directional atherectomy using turbo hawk device is safe, effective at 12 months for medium and long 
segment femoro-popliteal lesions in claudicants as well as in patients with critical limb threatening ischemia and has 
a primary patency rates of 85 % over 1-year period. Further, complication rates that warrants a treatment is also very 
low with Turbo hawk as seen with our study. 

Keywords: Atherectomy; Peripheral arterial diseases; Turbohawk; femoropopliteal; Endovascular; Directional 
atherectomy; Outcomes; Experience in single center

INTRODUCTION

Incidence of Peripheral Arterial Disease (PAD) in lower extremities 
is about 50-100 per 100,000 yearly and affects about 20% of the 
population older than 70 years old [1]. Despite advances in medical 
therapies to prevent atherosclerosis and better manage patients 
with established PAD, the incidence continues to increase, and 

associated morbidity remains high, especially as the population 
continues to age [1]. Critical limb ischemia (CLI) is the most severe 
manifestation of peripheral arterial disease (PAD) and present with 
ischemic rest pain, non-healing ischemic ulcerations, or gangrene. 
Some relief in symptoms is possible with exercise, pharmacotherapy, 
and cessation of smoking [2]. The risk of limb-loss is overshadowed 
by the risk of mortality from coexisting coronary artery and 
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cerebrovascular atherosclerosis [2]. For physicians treating patients 
with PAD, an understanding of the various treatment options, 
along with their benefits and limitations is crucial as a greater 
number of patients with PAD are being encountered [2]. Over the 
time, surgical bypass option has been the gold standard in long 
segment femoropopliteal disease, with 5-year limb salvage rates 
of approximately 80% in patients presenting with a rest pain or 
non-healing ulcer. However, there has been a progressive shift from 
bypass surgery to endovascular treatment in recent times, especially 
with advent of stents, drug-coated balloons, and atherectomy. 

Endovascular therapy continues to have significant limitations. 
Percutaneous Balloon angioplasty with or without stenting of 
femoro-popliteal lesions is limited by a low primary patency 
rate of 30% to 61% and it depends on several factors like lesion 
length, calcifications, bifurcated and diffuse nature of lesions 
[3]. Even if used, stents must be able to withstand significant 
biomechanical forces, if not, may lead to stent fractures, in-stent 
stenosis and occlusion [4]. Atherectomy on other hand offers the 
ability to de-bulk atherosclerotic plaque with minimal change in 
vessel diameter and this when done along with supplemental PTA 
reduces the need for subsequent stent placement [5]. Though 
older randomized controlled trials with Simpson Atherocath 
reported high technical success rates, it had similar long-term 
results when compared to conventional PTA [4]. This, along with 
the demanding technique, prevented atherectomy to become 
established as a routine technique. The introduction of the easy-
to-use Silverhawk and Turbohawk devices (Medtronic plc, formerly 
Covidien/ev3, and Plymouth, MN) has reestablished the use of 
directional atherectomy (DA) with promising acute technical and 
clinical success rates and mid-term patency rates for the treatment 
of femoro-popliteal lesions [4]. The primary aim of this study is to 
consider atherectomy with Turbohawk as an important and safer 
endovascular modality for treatment of long segment Femoro-
popliteal occlusive disease.

MATERIALS AND METHODS

Patient population

Our study included patients with peripheral arterial disease (PAD), 
who came to Ramaiah medical college hospital, Bangalore between 
periods of 4 years from June 2014 to June 2018. It is a retrospective 
study and included forty patients having long segment occlusion of 
femoro-popliteal arteries, who underwent directional atherectomy 
procedure. The mean age of the patients was 61.5 years (range 43 
to 80 years), and there were 34 men and 6 women. The mean of 
pre-procedure ankle-brachial index of patients was 0.27, the length 
of lesions treated ranged from 7 to 20 cm, with a mean of 10.5 
cms. All these patients were also followed up for a period of 1-year 
post intervention. Data was retrospectively collected from inpatient 
medical registers and OPD registers that were maintained by vascular 
surgery department at our hospital. Since it’s a retrospective study, 
no personal data that could be directly linked to a patient were 
used in this study and their confidentiality was strictly protected, 
all throughout the data collection and analysis.

Inclusion criteria 

1.	 Stable chronic PAD patients in Rutherford clinical 
category 4 – 6 of chronic limb ischemia

2.	 Lesion Length ≤ 20 cm  

3.	 Reference Vessel ≥ 1.5 mm and ≤ 7.0 mm 

Exclusion criteria 

1.	 In-stent restenosis 

2.	 Aneurysmal target vessel

3.	 Acute occlusion/angiographically visible thrombus

4.	 Use of Re-entry devices (Figure 1)

Technique and description of procedure

The catheter was introduced through a sheath placed anterograde or 
in crossover retrograde fashion (for an ostial lesion) in the common 
femoral artery using modified Seldinger technique to the lesion 
intended for treatment. Using an external centimeter marker ruler 
placed before angiography, the catheter was to be positioned in the 
region of the intended atherectomy. In these patients, 7Fr sheath 
compatible catheters were used with a central 0.035 guide wire 
passed across the lesion and wire was exchanged with 0.014 guide 
wire, which was parked across the lesion. Pre-dilatation with an 
undersized uncoated angioplasty balloon at low pressure was done 
to allow successful advancement of the Directional atherectomy 
(DA) device, where a DA device was unable to cross. The Turbo-
Hawk atherectomy device features four angled, Super Cutter blades 
that are designed to increase the efficiency of directional plaque 
excision more than its fore-runner Silver hawk and mainly intended 
for above the knee interventions, including severely calcified 
lesions in varying vessel diameters .The directional turbo-hawk 
atherectomy device consist of 2 major components, the peripheral 
catheter and the cutter driver. 

Atherectomy catheter was slowly advanced over the wire while 
rotating the cutter blade placed first over the posterior wall 
and then rotating the device in the clock wise direction at 300 
completing the removal of the plaque along the lateral and anterior 
wall of the vessel and flushing the plaque out of the nose cone 
once it was filled. The number of lesions passes and the use of 
distal embolic protection devices were left to the discretion of 
the surgeon. Some set of patients had proximal iliac lesion which 
were plastied before doing atherectomy to improve the inflow. 
Some patients who had focal significant residual lesion underwent 
PTA (Plain balloon angioplasty) / DEB (drug eluting balloon) 
angioplasty after atherectomy as per the surgeon’s preference. In 6 
patients embolic protection devices (EPD’s) were used during the 
procedure, though there were no specific criteria for EPD’s usage 
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Figure 1: Clinical category of patients enrolled in our study.
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in those cases. Stenting was reserved only for cases with severe flow 
limiting dissection (as bail out), however it wasn’t performed in any 
of study cases (Figures 2-4).

Medical management

Intra-operatively patient received unfractionated heparin 
according to patient’s body weight. All the interventions in this 
study were completed within 70 minutes. Activated clotting time 
(ACT) measurement was not measured routinely in our cases. 
Postoperatively patient was kept on anticoagulation till hospital 
stay and then discharged with dual anti-plalets (Aspirin 75 mg/
Clopidogrel 75 mg) for 3 months followed by aspirin (75/150mg) 
lifelong.

Patient evaluation

All patients included in the study, underwent arterial clinical 
examination, measurement of ankle-brachial indexes and MR/CT 
angiographic evaluation pre-operatively. Primary technical success 
of atherectomy was defined as the excision of calcified plaque in 
order to create a post-atherectomy residual diameter stenosis of ≤ 
50% with an optimal working channel allowing performing safely 
conventional PTA. Post atherectomy patients were assessed with 
ABI and duplex ultrasound at various follow-up intervals during 1, 
6 and 12-months observation period. Primary patency was defined 
as freedom of restenosis as confirmed by duplex ultrasound i.e., ≤ 
50% diameter stenosis as confirmed by peak systolic velocity index, 
ratio of intra-stenotic peak systolic velocity to pre stenotic velocity 

without any re-intervention at the level of the target lesion during 
the time of follow-up visit. Repeat arteriographic evaluation was 
conducted in patients who had a significant decrease in ankle-
brachial index; decrease in tissue perfusion or recurrence of 
symptoms same as that seen prior to preliminary intervention. 

RESULTS AND DATA ANALYSIS

This study was conducted with 40 PAD patients fitting into 
above mentioned inclusion criterions between 2014 to 2018 at 
Ramaiah medical college and teaching hospital, Bangalore using 
directional turbo-hawk atherectomy device. This study included 
34 males and 6 females belonging to Rutherford class C4 to C6 
categories, however predominantly patients were in C5 category. 
Patients included were in age group between 43 and 80 years, with 
a mean age of 61.5 years. Important risk factors that were noted 
in our study include smoking and diabetes mellitus which were 
seen in more than half of study population. Other risk factors that 
occurred in lesser frequency were hypertension, coronary artery 
disease and hyperlipidemia. Atherectomy was done in antegrade 
fashion for 33 patients and in retrograde fashion for 7 patients, 
out of which 4 had concomitant iliac in-flow lesion who under-
went iliac angioplasty and 3 had ipsilateral SFA ostial lesion. An 
average procedure time was 56.5 minutes. 16 patients underwent 
DEB angioplasty that had focal significant residual lesion after 
atherectomy and in 6 patients embolic protection devices were 
used during the procedure, though there were no specific criteria 
for EPD’s usage in those cases (Figure 5 and 6) (Table 1 and 2). 

Primary technical success rate was 97% in this study (39/40). 
Pre-operatively mean ABI was 0.27 and post-operative mean ABI 
was 0.64. An average length of corrected lesion was 10.5 cms 
(lesion lengths between 7-20 cms). Post-operatively two patients 

 

Figure 2: Plaque being flushed out of atherectomy device.

 

Figure 3: Turbohawk inside SFA.

 

Figure 4: Guide wire seen in SFA with good flow on check angiogram after 
atherectomy.
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Figure 5: Distribution of risk factors of patients in our study.
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had an episode of distal embolization and three had puncture 
site hematomas, all of which were managed conservatively. No 
arterial dissection or vessel perforation was observed in our study. 
Patients were followed up at 1 month, 6 months and 12 months 
postoperatively. Using Kaplan-Meyer analysis, primary vessel 
patency rates at 6 and 12-months was 96% and 85 % in our study 
population (Figure 7) (Table 3). 

DISCUSSION

We report on the long-term results of patients with long segment 
femoro-popliteal lesions treated with the Turbohawk directional 
percutaneous atherectomy catheter system (Medtronics). Though 
retrospective in nature, this is one of first of its kind single center 
study reporting outcomes with Turbohawk atherectomy device. 
During last 10 years, there has been a paradigm shift away from 
open surgery toward endovascular therapy. Around the world, 
the rate of endovascular lower extremity interventions has 
quadrupled for critical limb threatening ischemia and doubled 
for claudicants [5]. This has been accompanied by a reduction in 
the rate of major amputations and length of hospital stay, despite 
an increase in the burden of patient comorbidities. PAD results 
from any disease-causing stenosis or occlusion of the lower limb 
arteries with atherosclerotic disease being the most common 
etiology [6] risk factors for atherosclerosis includes race, male 
gender, increasing age, smoking, diabetes mellitus, hypertension, 
dyslipidemia, hypercoagulable states, hyper-homocysteinemia, 
systemic inflammatory conditions and chronic renal insufficiency. 
Particular emphasis should be given on smoking cessation and 
aggressive glycemic control in diabetic patients, since both represent 
the most dominant risk factors for PAD [7]. Smoking cessation 
among patients with symptomatic PAD does not improve walking 
capacity but may reduce the severity of claudication, reduce risk of 
developing critical limb ischemia and also improves outcomes after 
a vascular intervention [8-11].In our series it was seen that the all 
the patients belonged to more than 40 years with mean age being 
61.5 years. Risk factors like smoking (28 cases), diabetes mellitus (24 
cases), Hypertension (15 cases) were seen predominantly, however 
no case of renal insufficiency were taken into the study group.

Traditionally, atherosclerotic disease affecting the femoral artery is 
best treated surgically with a bypass operation or endarterectomy 
with patch angioplasty [12]. Recently, technological advances 
favored a significant evolution of percutaneous revascularization 
therapies which can be offered as treatment options, which are less 
invasive than traditional surgery. The optimal endovascular therapy 
is not well established and includes several options like angioplasty, 
stenting, drug-coated balloons and atherectomy. But, as the femoro 
popliteal vessel lies over the hip joint in chronically occluded 
segments, and can involve the region of the adductor canal, there 
can be issues related to vessel like suboptimal stent placement, 
stent flexion, elongation or torsion during routine daily activities, 
stent fractures and restenosis or stent thrombosis. These can be 
associated with acute limb-threatening ischemia, as circulation to 
both the superficial femoral artery (SFA) and the profunda femoris 
can be compromised simultaneously [13,14]. 

Promise of atherectomy is to overcome the limitations and 
complications of traditional angioplasty such as dissection, elastic 
recoil, and disruption of the internal elastic lamina, resulting in 
overwhelming neo-intimal hyperplasia and smooth muscle cell 
proliferation [15]. Endovascular stenting in the SFA is generally 
indicated only in the presence of a flow-limiting dissection or severe 
elastic recoil after balloon angioplasty [16]. Considering the still 
unresolved issue of stent fractures after SFA and popliteal artery 
stenting, any technology that improves the acute technical result 
of angioplasty avoiding stenting should be beneficial. Atherectomy 
procedure reduces barotraumas i.e., vessel wall injury from irregular 
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Figure 6: Adjunctive treatment used along with atherectomy.
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Figure 7: Mean ABI pre-op and post-op in study patients.

Procedural characteristics

Antegrade 34

Retrograde 6

Procedure time 66.5 mins

Drug eluting balloon 16

Plain balloon angioplasty 12

Concomittent proximal (iliac lesion) angioplasty 4

Mean abi pre op 0.27

Mean abi post op 0.64

Table 1: Procedural characteristics.

Target lesion length (cms)

Average length (cms) 11

Less than 10 8

Oct-15 32

Table 2: Baseline lesion characteristics.

Periprocedural complication

Distal embolisation 2

Perforation 0

Dissection 0

Puncture site complication 3

Table 3: Complications encountered in our study.
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tears, splits, and stretches that are caused by balloon angioplasty 
which often demands stent placement [17-19].

Atherectomy is performed to debulk the atherosclerotic plaque from 
diseased vessel. Usually it is combined with low-pressure balloon 
angioplasty with the aim of minimizing plaque shift while avoiding 
stent placement. Different atherectomy devices are designed to 
cut, shave, sand, or vaporize atherosclerotic or calcified plaques 
and each have slightly different indications depending upon the 
lesion characteristics [5]. Four different methods of atherectomy 
have been utilized for treatment of femoropopliteal or small-vessel 
infra-popliteal disease, which are plaque excision (directional) 
atherectomy, rotational atherectomy / aspiration, laser athero-
ablation, and orbital atherectomy. Directional atherectomy devices 
make use of carbide rotating cutter disks that resect and remove the 
atherosclerotic plaque [5]. 

Earlier version Simpson Athero-Cath, did not become established 
for treatment of femoropopliteal lesions in the early 1990s 
because of its complex operation and poorer results compared to 
balloon angioplasty [20-29]; however, the system presented here 
(Turbohawk) is simple to operate that could lead to a rebirth of 
directional atherectomy. Atherectomy alone in the majority of our 
cases was technically successful, but additional balloon dilation in 
about 60% of our cases served to visually improve the angiographic 
appearance of the recanalized artery. From a technical standpoint, 
this newer catheter could be easily controlled in both antegrade 
and crossover approaches, despite wire guidance of the monorail 
system over only a short distance [3]. The SilverHawk and 
TurboHawk plaque excision systems are the only two U.S. Food 
and Drug Administration (FDA)-approved directional atherectomy 
devices that are being used today, with the next version HawkOne 
system recently being FDA cleared for usage. The Turbo Hawk 
atherectomy device comes in various sizes to enable atherectomy 
in vessels ranging from a diameter of 1.5 mm to 7 mm. Our study 
included patients with femoro-popliteal lesions from a length of 7 
up to 20cms with a mean length of 10.5cms [5]. 

SilverHawk plaque excision atherectomy system is a forward-
cutting, directional atherectomy device that consists of a rotating 
blade inside a tubular housing with a collection area. TurboHawk 
system is similar to the SilverHawk in other designing except with 
a different number of inner blades, allowing for a larger luminal 
gain. While SilverHawk has one inner blade, TurboHawk has 
four contoured blades which favors use in highly calcified lesions 
and also achieves more plaque removal per pass [5]. Unlike prior 
atherectomy devices, Turbohawk catheter enables treatment of a 
large range of vessel diameters with predictable and consistent cuts 
which allows capture of voluminous amounts of plaque (up to 750 
mg) in a single peripheral specimen [30]. Stents were not used in 
our atherectomy patients when compared to other studies of laser 
and cryoplasty procedures, in which stent placement rates were 
45% and 8.8%, respectively  [31,32].

In the study by Ramaiah et al., stent placement after atherectomy 
was performed in 6.3% of lesions, and their Target limb 
revascularization (TLR) rate ranged between 9% (in nondiabetic 
patients) and 11% (in diabetic patients) at 12 months  [30]. In our 
study the use of reentry devices was an exclusion criterion and most 
of the occlusions were crossed intraluminal, potentially resulting in 
a reduced likelihood of multiple dissection planes, which usually 

requires bail-out stent placement, potentially explaining the low 
overall bail-out stent rate in the present study. Biskup et al. also 
reported no cases of provisional stent placement with atherectomy, 
which was similar to our study that is supporting historic 
observations and indicating that atherectomy reduces recoil and 
dissection. The mechanism of reduced dissection and recoil is 
unclear, but we think that it may be related to improvement of 
vessel compliance in the atherectomy by reducing plaque burden 
[33]. This directional atherectomy procedure significantly decrease 
the need for stenting facilitating future endovascular or open 
surgical revascularization in these hostile arterial segments such as 
flexion points [34].

Yet another intriguing concept is ‘‘lesion preparation’’ and the 
‘‘leaving nothing behind’’ approaches , where atherectomy is 
employed for plaque removal and modification prior to drug-coated 
balloon (DCB) angioplasty so as to improve the acute luminal 
gain, remove/remodel the calcium barrier, aids in drug diffusion 
and decrease the need for stenting [34]. Low-pressure balloon 
angioplasty can limit vessel wall barotraumas and further limit 
inflammatory response (neointimal hyperplasia) of the arterial wall. 
However, this intruiging concept of combined atherectomy (with 
Turbohawk) and DCB treatment needs to be better determined 
by well-designed randomized controlled trials (RCT), as solid 
data demonstrating its superiority over standard endovascular 
treatment are insufficient at present [35,36]. In our study it was 
seen that 16 cases had Drug eluting balloon and 12 cases had plain 
ballon angioplasty concomitantly after atherectomy procedure. 
Adjunctive PTA significantly reduced stent use compared with 
PTA alone. In addition, optimal balloon inflation in these cases 
was achieved at lower pressures than with primary PTA, which may 
have been related to increased compliance of the pretreated lesion 
with atherectomy as seen in other such studies [37]. 

In 2011 February, NICE had published guidelines on percutaneous 
atherectomy of femoro-popliteal lesions with plaque excision 
devices, suggesting that even more auditing and research in the 
form of well-conducted trials should take place because of the 
inadequate evidence at present on the efficacy and safety of this 
procedure [38]. The Determination of Effectiveness of Silver-Hawk 
Peripheral Plaque Excision for the Treatment of Infra-inguinal 
Vessels or Lower Extremities (DEFINITIVE LE) study is the 
largest so far to evaluate directional atherectomy, with enrollment 
of about 800 patients worldwide with both claudication and/or 
Critical limb ischemia across 50 sites in the U.S. and Europe. The 
success rate was reported at 89%, with post-atherectomy bail-out 
stenting rate of 3.2%. Rates of distal embolization, dissection, and 
perforation in this study were 3.8%, 2.3%, and 5.3% respectively. 
Primary patency rate at 12 months in claudicants was 78%, 
whereas the rate of freedom from major unexpected amputation of 
the target limb at 12 months in CLI group was 95% [5]. McKinsey 
et al. reported median procedure time (time from arterial access to 
catheter removal) of 65.0 min (45.0 to 92.0 min) using SilverHawk 
catheter, whereas in our study with turbohawk device the average 
procedure time was 56.5 minutes [39]. 

On the other hand, using directional atherectomy (Silverhawk 
catheter with diameter of 2.7mm), Minko et al., reported a primary 
technical success rate of 92% and primary patency rate of 55% 
at 3 years follow-up in femoro popliteal lesions. Similar to our 
experience, Minko Had also reported a low incidence of distal 
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embolization without distal protection device and it was described 
that silver Hawk allowed avoiding distal embolization of calcified 
lesions by performing a frequent clearance of the nose cone [40]. 
Cioppa et al., reported a 90% patency rate after 1 year in patients 
with heavily calcified femoropopliteal stenosis (which is defined 
as fluoroscopic calcification on both sides of vessel wall >1 cm in 
length) using Turbohawk catheter with DEB and it was seen in 
their study that the bailout stent rate was 6.5%, the 1-year duplex-
derived primary patency rate was 90%, and the freedom from 
MAEs was 87% [41]. In our study the technical success rate was 
97% and perioperatively patients mean ABI improved from 0.27 to 
0.64. The primary patencies in our study at end of 6 months and 1 
year were 96% and 85% respectively. 

The complications with atherectomy procedures includes arterial 
dissection, arterial perforation, arterial rupture, arterial spasm, 
arterio-venous (AV) fistula, bleeding complications, embolism and/
or arterial thrombosis, emergency arterial bypass surgery, puncture 
site complications, restenosis of the atherectomised segment, 
complete occlusion of the peripheral artery and other vascular 
complications which may warrant a surgical repair [42]. In our study 
significant complications noted were distal embolization (2 cases) 
and puncture site complications (3 cases), however no dissection 
or perforations were noted. Distal embolization remains a concern 
with usage of atherectomy devices, given that these devices require 
retrieval of removed plaque, and the use of distal protection devices 
may be needed in these patients, particularly with heavily calcified 
lesions [5]. Usually more than 2 mm is taken as threshold for 
‘‘clinical significance’’ of this macro debris, but it is still unclear 
whether debris of this size has real clinical consequences. The distal 
tibial vessels are typically 2.0-2.5 mm in diameter, and it is expected 
that debris >2mm will cause distal tibial vessel compromise, 
particularly in a diseased runoff vessel or in patients with a single 
patent tibial vessel [43]. Generally, it can be accepted that in order 
to minimize the risk of thrombosis, patient has to be anticoagulated 
adequately during the procedure and adequate measures have to be 
taken with regard to safety and the use of the device.

Embolic Protection Devices (EPD) has been used successfully in 
various circumstances and is found to be effective in capturing 
larger debris.  Preventing Lower Extremity Distal Embolization 
Using Embolic Filter Protection – PROTECT study, included 40 
patients with 56 lesions being treated with angioplasty/stenting 
or atherectomy and 1 filter was employed per patient. Clinically 
significant macro debris that is given as >2 mm in diameter was 
found in 27.6% of the angioplasty/stenting patients and 90.9% 
of the atherectomy patients [43,44 ]. In Our study EPD’s were not 
used based upon any specific criteria rather randomly assigned 
for usage in 6 patients. EPD’s also have their own problems and 
main amongst them is the device retrieval where problems might 
be encountered. However, it should be remembered that filter use 
in the periphery is yet an off-label application, and future research 
is needed to validate their cost effectiveness, overall clinical benefits 
and safety [43]. 

In future, an even more interesting treatment combination would 
be atheroma debulking by usage of percutaneous atherectomy 
followed by bioabsorbable drug-eluting stent deployment. Using 
this approach, all possible advantages of endovascular technological 
advancements like transcatheter plaque excision, ideal lesion 
preparation to allow placement of a bioresorbable scaffold, maximal 

luminal gain without any elastic recoil, prolonged drug delivery for 
inhibition of neointimal hyperplasia and also no permanent metal 
implantation will be combined in order to achieve optimal treatment 
effect for PAD patients. Further technological developments that 
will minimize the risk of distal embolization, reduce device profile, 
fasten the procedural time are to be evaluated with large volume 
randomized controlled trials to establish percutaneous directional 
atherectomy as the first-line endovascular PAD treatment option 
with superior patency outcomes [45].

CONCLUSION

Directional atherectomy using turbo hawk device is safe & effective 
at 12 months for medium and long segment femoro-popliteal 
lesions in claudicants & CLI patients, with primary patency 
rates of 85 % over 1-year period. Further, complication rates that 
warrants a treatment is also very low with Turbohawk as seen 
with our study. Also to note is the use of Drug eluting balloons to 
decrease the chances of restenosis may increase patency in complex 
atherectomies. Although long term patency is still unknown, turbo 
hawk atherectomy device has been shown in our study to be an 
effective device for treatment of long segment femoral popliteal 
disease and to overcome the limitations of balloon angioplasty 
and stent placement. A follow-up large randomized control studies 
are needed to confirm the observations of our study including an 
increased number of patients, a focus on calcified lesions, and 
these patients should also be followed up for a longer period of 
time. Moreover, the outcomes of this study cannot be extrapolated 
to the impact of other atherectomy or DCB technologies, or in 

other lesion locations.
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