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Introduction

Restenosis rate after percutaneous transluminal angioplasty 
(PTA) of isolated calcified popliteal artery lesion makes this 
endovascular procedure still debated. Indeed, the presence 
of severe calcification of the atherosclerotic target lesion 
is responsible for a poor response to balloon dilation, due 
to significant acute vessel recoil and frequent dissection, 
limiting technical success rate and long-term patency (1-3).  
Directional atherectomy (DA) may be an alternative 
treatment modality that can improve procedural success by 
debulking fibrocalcific portion of the plaque, but provides 
benefits in terms of patency rate only when combined with 
angioplasty (3,4). The use of drug-coated balloons (DCB) 
for endovascular treatment of the popliteal artery has 
been demonstrated to reduce the rate of restenosis (4,5). 
However, no data exist regarding the use of DCB in heavy 
calcified lesions. In this case, we applied a new endovascular 
approach for the treatment of isolated calcified popliteal 
artery lesion, combining DA using the new generation 
of HawkOne catheter with paclitaxel-coated balloon 
angioplasty, to prevent long-term restenosis and to avoid 
the need of stenting. 

Case presentation 

A 69-year-old man was referred to our interventional 

radiology department to perform endovascular treatment 
of isolated calcified left popliteal artery lesion after the 
occurrence of disabling claudication. He had no other 
medical history. The patient underwent digital ambulatory 
subtraction angiography (DSA) under local anesthesia. 
Antegrade vascular access was performed via left ipsilateral 
common femoral artery through a short 7-Fr sheath 
(Terumo, Tokyo, Japan). Diagnostic angiography showed 
severe and focal calcified popliteal artery stenotic lesion 
(Figure 1A). Then, a 0.014-inch Nitrex™ soft guidewire 
(ev3, Plymouth, MN, USA) was navigated in the distal 
popliteal artery. No filter was used for distal protection. 
Intra-arterial heparin (5,000 units) was administered. 
With the new generation monorail-guided HawkOne™ 
directional atherectomy catheter (Covidien, Dublin, 
Ireland) (Figure 1B) proximal to the stenosis, the electric 
motor was started by retracting the positioning lever, which 
deflected the tip of the catheter so that the window with the 
rotating blade was placed against the vessel wall. The device 
was slowly advanced through the stenosis. The catheter was 
then pulled back, rotated about 45°, and directed toward 
a new area of stenosis. After 4 cutting passages through 
stenosed area, debris were collected in the reservoir and 
the catheter tip was emptied of atherectomized material 
(Figure 1C). Completion angiography confirmed successful 
recanalization of the vessel without any residual stenosis 
(Figure 1D). In order to minimize the risk of restenosis, 
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post-atherectomy adjunctive angioplasty with DCB was 
performed anyway using a 5.0×120 mm in Pact™ Admiral™ 
Paclitaxel-eluting PTA Balloon Catheter (Medtronic, Santa 
Rosa, CA, USA) (Figure 1E). No residual stenosis was 
noted at final DSA (Figure 1F). No stenting was necessary. 
Vascular access was closed using an ExoSeal™ closure 
system (Cordis, Miami Lakes, FL, USA). Clopidogrel 
(75 mg/d) was given for 4 weeks after the procedure and 
aspirin (100 mg/d) indefinitely. No procedure related 
adverse events occurred (including puncture site hematoma, 
distal embolization of atherosclerotic debris, dissection 

and perforation). The patient was discharge 6 h after 
intervention. Follow-up Doppler ultrasound scan at 3 and 
6 months showed no restenosis, and clinical success based 
on improvement in the Rutherford classification was totally 
achieved without any residual symptoms.

Discussion

The incidence of restenosis after endovascular peripheral 
procedures varies considerably depending of the vascular 
area but appears to be highest in the femoro-popliteal 

Figure 1 Endovascular procedural steps in a 69-year-old man with isolated calcified left popliteal artery lesion responsible for disabling 
claudication. (A) DSA showing focal stenosis of the left popliteal artery (arrow); (B) new generation monorail-guided HawkOne™ 
directional atherectomy catheter; (C) atherectomized material collected from the reservoir after 4 cutting passages through stenosed area; 
(D) successful recanalization of the vessel after atherectomy alone without any residual stenosis; (E) post-atherectomy adjunctive angioplasty 
with drug-coated balloon; (F) improved results after paclitaxel-coated balloon angioplasty with no residual stenosis at final DSA. No stenting 
was necessary. DSA, digital ambulatory subtraction angiography.
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arteries (1-4). These events may be even more frequent 
in presence of severe calcifications of the target lesions. 
High degree of calcifications represents a real limitation 
for femoro-popliteal procedures in terms of immediate 
results due to vessel recoil after balloon angioplasty, post-
dilation dissection related to high pressure used, higher 
stent placement rate and higher stent compression and/or 
fractures rate (5-7).

Different debulking devices have been proposed to 
remove calcified portion of the arterial lesions. Among 
these, DA is one of the more commonly used (7-10). 
This helps to achieve a good angiographic success but 
has no effect on the restenosis rate. It has recently been 
demonstrated that the use of DCB reduces restenosis 
occurrence in the treatment of femoro-popliteal lesions (4). 
Studies investigating DCB in the femoro-popliteal artery 
did not enroll severe calcified lesions (4). The take home 
message of the present case is that the combined use of DA 
and DCB in the treatment of severely calcified lesions of the 
femoro-popliteal tract is a safe procedure associated with no 
restenosis on the mid-term.

Atherectomy alone in the present case was technically 
successful, but additional balloon dilation with DCB served 
to visually improve the angiographic appearance of the 
recanalized artery and to potentially reduce the risk of long-
term restenosis (11-13). Additional stent implantation was 
avoided in this vascular area where the risk of fracture and 
intrastent restenosis is high. The treatment of this type of 
lesions represents the main indication for DA, in order to 
avoid stenting. Overall, paclitaxel seems to be effective for 
prevention of restenosis in the femoro-popliteal arteries. 
The underlying mechanism is related to disruption of 
the microtubule function, inhibiting smooth muscle cell 
migration and proliferation and extracellular matrix secretion. 
The elution of an antiproliferative drug in the arterial 
wall at the end of the endovascular procedure minimizes 
the development of neointimal hyperplasia and results 
into a low incidence of target lesion revascularization (4).  
Because the burden of intima-hyperplasia-associated 
restenosis in the peripheral arteries is quite considerable, 
especially in long lesions, the present case supports the 
approach of combining DA with DCB, thus avoiding 
additional stenting procedure. 

From a technical standpoint, the catheter could easily 
be controlled in antegrade use, despite wire guidance 
of the monorail system over only a short distance. The 
atherectomy catheter may be successfully used even for 
lesions with a high degree of calcification. No peripheral 

embolization of overly large volume of atherectomized 
material in the reservoir was noted. This new version of 
the reservoir has been engineered by the manufacturer so 
that atheroma components can no longer pass out the hole. 
Moreover, the modified tip makes flushing of the reservoir 
very simple. For these reasons, we did not place any filter 
for distal protection prior to the use of peripheral DA. 
Filter placement may be discussed in case of longer lesions 
to avoid embolization of atherosclerotic debris. 

Further studies are needed to identify the best use of 
this new atherectomy device: atherectomy alone to avoid 
the barotrauma induced by the balloon or atherectomy 
combined with DCB angioplasty to achieve the best results. 
Additionally, a randomized controlled trial comparing 
DA, balloon angioplasty, DCB angioplasty, and stenting is 
necessary to find out if atherectomy has favorable long-term 
results.
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