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Introduction
Atherosclerotic disease of the common femoral artery bifurca-

tion (CFAB) is usually represented by a complex lesion morphol-
ogy.  There is typically calcification of the common femoral artery 
with extension of the calcification into the bifurcation superficial 
and profound femoral arteries. Patients affected by CFAB disease 
present with severe claudication or critical limb ischemia due to 
the large vascular territory at risk. 

Common femoral artery endarterectomy (CFE) has been his-
torically considered the treatment of choice for CFAB1-3, given 
its simple surgical execution under spinal or local anesthesia, 
sustained patency, and historically low complication rate.4-6 How-
ever, significant morbidity has been recently associated with  CFE. 
In the ACS-NSQIP registry8 analyses that included data from 
3356 patients, the risk of major or minor complications was 
7.9% to 15%. Moreover, Nguyen et al7 analyzed data from 1843 
patients who had undergone isolated CFE between 2005 and 

2010. In this study, postoperative mortality was 3.4% with a 
15% risk of combined morbidity and mortality. Wound com-
plications occurred in 8.4% of patients with 2.0% experiencing 
deep wound infections, 1.1% having graft failure, and 0.9% with 
wound dehiscence. 

Given their relatively low risk and high technical success, en-
dovascular interventions have been accepted by some authors as 
first-line therapy for many patients with CFAB disease9, but given 
the strategic location of the vessel, the endovascular management 
remains controversial.10

It is worth noting that simple plain balloon treatment of the 
CFA bifurcation segment may be complicated by a “snowplow” 
effect during balloon inflation with an increased risk of PFA and 
SFA occlusion. Moreover, stent placement in the inguinal region, 
where leg bending constantly occurs, can be complicated by stent 
fracture and stent occlusion in the long-term follow-up.  

Currently, new technologies such as directional atherectomy11 
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Abbreviations
CFA	 Common femoral artery
CFE	 Common femoral endarterectomy
DA	 Directional atherectomy
IVL	 Intravascular lithotripsy

MALEs	 Major adverse limb events
PAD	 Peripheral arterial disease
PFA	 Profunda femoral artery
SFA	 Superficial femoral artery
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and intravascular lithotripsy12 are available for heavily calcified 
“no-stent lesions” and large plaque burden in high-risk anatomy. 
Advances in such technologies resulted in a renewed interest in 
the potential use of endovascular therapy for the common femoral 
segment and bifurcation disease.

Herein, we describe two cases of chronic limb ischemia with 
the involvement of CFA bifurcation in which successful revas-
cularization was achieved in the short- and long-term follow-up 
(up to 2 years) by percutaneous directional atherectomy (plaque 
debulking) and intravascular lithotripsy (plaque modulation). The 
technical execution and clinical experience with these devices 
are reported below.

Case 1. Directional Atherectomy
A 71-year-old man with known coronary artery disease (per-

cutaneous transluminal coronary angioplasty and coronary artery 
bypass graft surgery) and severe heart failure with an ejection 
fraction of 26% was evaluated for lifestyle-limiting right calf 

claudication (ankle-brachial index [ABI] 0.4) and ultrasound 
evidence of a heavily calcified stenosis of the right common 
femoral artery. The patient was evaluated by the heart team 
and an endovascular management strategy was recommended. 
Peripheral angiography was subsequently performed with con-
firmation of a tight, eccentric, focal stenosis of the CFA at the 
level of the bifurcation (Figure 1A). Through an 8 French (Fr) 
cross-over antegrade Destination sheath (Terumo) an .014-inch 
BMW (Abbott Vascular) was used to cross the lesion at the level 
of the mid-right SFA. After placement of a 6 cm SpiderFx filter 
(Medtronic), a directional atherectomy peripheral device with a 
6 cm tip (SilverHawk, Medtronic) was advanced and 7 circum-
ferential cuts were performed, resulting in an improvement of 
lumen patency and the removal of abundant plaque material. 
Plaque shift (Figure 1E) occurred with transient slow-flow 
and the same directional atherectomy catheter was applied to 
debulk the ostial lesion. A final kissing balloon inflation with 
two 4.0 mm x 15 mm Sprinter non-compliant coronary balloons 
(Medtronic) was then performed at the level of bifurcation to 

Figure 1. (A) Baseline angiogram from right femoral artery bifurcation demonstrating common femoral artery occlusion (arrow). 
(B) A 6 cm SpiderFx filter (Medtronic) was placed at the level of the middle superficial femoral artery distal to the lesion. (C) An 
LS-M directional atherectomy catheter with 6 cm tip (SilverHawk, Medtronic) device was advanced and 7 circumferential cuts were 
performed. (D) Improvement of lumen patency and removal of abundant plaque material after circumferential cuts. (E) Plaque shift 
occurred during SFA treatment with slow flow in the PFA. (F) A second filter was advanced and placed in the mid segment of the 
PFA. (G) The same atherectomy catheter was utilized with 6 passages in order to perform plaque debulking at the level of the os-
tium of the PFA. (H) Kissing balloon inflation with two 4.0 mm x 15 mm non-compliant Sprinter coronary balloons (Medtronic) was 
then performed at the level of bifurcation. (I) Inflation at 12 atm of a 7 mm x 60 mm drug-eluting balloon was utilized at the level of 
the distal CFA involving the bifurcation region. (L) Final angiography. (M) Extracted material after plaque multiple debulking cuts at 
the level of the CFA, SFA, and PFA with SilverHawk directional atherectomy.
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stabilize lumen geometry before final use of a 7 mm x 60 mm 
peripheral drug-eluting balloon (Freeway, Eurocor) (Figure 2L). 
The patient was discharged the day after the intervention with 
lifelong aspirin 100 mg/daily and clopidogrel 75 mg/daily for 
three months. He was followed in our outpatient clinic and  
was asymptomatic at 18 months follow-up with an ABI of 0.9 
(Figure 2, AM).

Case 2. Intravascular Lithotripsy
An 86-year-old man with severe lung disease and a history 

of mild cognitive impairment was admitted for an IIB Leriche-
Fontaine claudication. Ultrasound and computed tomography 
(Figure 2A) revealed a calcified near-occlusion of the left CFA 
with the involvement of the proximal PFA (Figure 2B). The 
patient was considered at high surgical risk due to the severity of 
his comorbidities. Over a 6 Fr cross-over antegrade sheath and 
a workhorse wire (V18, Boston Scientific), balloon angioplasty 
was performed, pre-dilating the artery with a 5 mm x 60 mm 
peripheral balloon (Evercross, Medtronic) at 8 atmospheres (atm) 
followed by a Shockwave intravascular lithotripsy peripheral bal-
loon 7 mm x 60 mm (Shockwave Medical), with application of 
180 pulses at 4 and 6 atm through the left CFA and proximal SFA 
(Figure 2C). After cracking the lesion and markedly improved 
lumen gain, angioplasty was performed with a 7 mm x 40 mm 
paclitaxel drug-coated balloon at 14 atm (In.Pact Admiral DCB, 
Medtronic) from CFA to SFA. Final angiography confirmed a 
good result (residual stenosis <30%) (Figure 2D). The patient 
was discharged two days after the procedure with lifelong aspi-
rin 100 mg/daily and clopidogrel 75 mg/daily for three months 
with symptoms resolution and a persistent 15-month long-term 
functional status improvement and an ABI of 0.8.

Discussion
Open-surgery endarterectomy remains the gold standard to 

treat atherosclerotic lesions of the femoral bifurcation, being 
a well-proven, low-risk surgery with known, durable success. 
CFAB remains a surgical domain for several reasons: this region 
is easily surgical accessible, surgical endarterectomy is associated 
with favorable long-term outcomes, and finally, CFAB may be 
complicated by plaque prolapse and shift into the main branches 
of the carina (SFA and PFA) during an endovascular approach. 
Moreover, the region at the level of inguinal ligament it is usually 
considered a “no-stent zone” because of biomechanical stresses 
that render the CFB particularly vulnerable to stent fracture, 
acute and subacute thrombosis, and neointimal hyperplasia.13,14 

Data obtained from several studies reported long-term follow-up 
patency rates for surgical endarterectomy varying from 74% to 
94%.15,16 In this context, many suggest that CFE should remain 
the standard of care for occlusive disease of the CFA because of its 
safety and efficacy, representing the real standard for comparison 
with emerging endovascular therapies. However, it is important 
to note that significant morbidity has been reported following 
CFE.7 In a recently published, large, multicenter registry8, the risk 
of major or minor complications ranged between 7.9% and 15%. 
Moreover, in another recently published study7 on isolated CFE, 
postoperative mortality was 3.4%, with a 15% risk of combined 
morbidity and mortality. Wound complications occurred in 8.4% 
of patients, with 2.0% experiencing deep wound infections, 1.1% 
having graft failure, and 0.9% with wound dehiscence. Finally, 
10.2% of patients required return to the operating room.7,8 Both 
studies identified patients at high risk of periprocedural complica-
tions, including death; these are patients who may indeed benefit 
from a first-line endovascular management strategy. When com-
pared to CFE, several endovascular studies (see the review by Hal-
pin et al17) demonstrated lower incidences of both morbidity and 
mortality. There were no periprocedural deaths reported, which is 
significantly less than the 3.4% reported by Nguyen et al.7 In the 

Figure 2. (A) Computed tomography stretched curve MPR reconstruction of the femoral bifurcation with heavy calcifications 
(VR red vessels preset, calcification in white). (B) Femoral angiography. (C) Application of the Shockwave Medical peripheral IVL 
system (6 mm x 60 mm). (D) Post dilatation with  two 7 mm overlapping drug-eluting balloons. (E) Final angiographic result.
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largest series published to date, Soga et al18 achieved 96% technical 
success in 111 treated limbs. However, through technical success 
is consistently high, the efficacies of endovascular interventions 
are limited by lower rates of long-term patency. In the paper by 
Halpin et al17, the primary patency rate with endovascular therapy 
was consistently lower when compared to CFE (73%-82% and 
47%-50% at 1 and 5 years, respectively. Nevertheless, it has yet to 
be determined if newer technologies such as atherectomy devices, 
drug-eluting balloons, and intravascular lithotripsy, which have 
not been systematically evaluated in the management of CFA 
stenosis, can improve long-term patency. These therapies have 
demonstrated durable outcomes when compared to angioplasty 
in patients with femoropopliteal atherosclerosis, highlighting the 
need to evaluate their efficacy in the CFA.19,20

Herein, we have reported two cases in which directional 
atherectomy (DA) and intravascular-lithotripsy (IVL) followed 
by drug-eluting balloon application at the level of bifurcation, 
were respectively utilized to treat CFB disease.  

Directional atherectomy21 is performed with a side-cutting de-
vice. The cutter of the catheter is guided directly to the plaque 
for targeted atherosclerotic plaque removal. The Achilles’ heel of 
directional atherectomy is embolic debris during plaque debulking 
with distal embolization, a complication avoided in our case with 
use of a filter device. One of the adjunctive proposed advantages 
of directional atherectomy is the avoidance of angioplasty and 
stenting in the femoral region. We opted for a final drug-coating 
balloon inflation after directional atherectomy to reduce the risk 
of restenosis in this complex anatomy.  

The DEFINITIVE AR study22 (Directional Atherectomy Fol-
lowed by a Paclitaxel-Coated Balloon to Inhibit Restenosis and 
Maintain Vessel Patency - A Pilot Study of Anti-Restenosis Treat-
ment) was an randomized, controlled trial designed to estimate 
the effect of directional atherectomy before DCB to facilitate 
the development of future endpoint-driven randomized stud-
ies. DAART (DA+drug-coated balloon) was effective and safe,  
and, even if the study was not powered highly enough, there 
was increased angiographic patency at 12 months and freedom 
(∆+28.1%) from target lesion revascularization at 24 months. 

Intravascular lithotripsy (IVL) is a technology made up of a 
semi-compliant balloon catheter, a connector cable, and a gen-
erator. When activated, it releases pulsatile mechanical energy 
that causes microfractures in the calcium component of the ath-
erosclerotic plaque.

The DISRUPT PAD I and II trials23,24 have demonstrated that 
IVL is safe and effective for above-knee interventions. Procedural 
success was 100%, with a mean 24% residual stenosis and very few 
flow-limiting dissections. The DISRUPT PAD III randomized, 
controlled trial is currently enrolling patients. The IVL system 
also showed promise in coronary lesions in the DISRUPT CAD 
trial25, though it has not yet been compared with other plaque 
modification methods like rotational and orbital atherectomy. IVL 
technology applied through a balloon catheter is very versatile: 
cases of bifurcation kissing in the iliac using two IVL catheters 
at one time (kissing IVL technique) have already been shared on 
social media.26 

Knowledge of different mechanisms and technical features means 
lesion modification can be achieved with the utilization of differ-
ent devices together with a different sequence of applications and 
endless modular combinations, an example of which was reported 
in the recent case of RotaTripsy treatment (a combination of ro-
tational atherectomy and IVL).27

Conclusion
CFE remains the standard of care and has consistently dem-

onstrated durable results. However, there is more morbidity and 
mortality associated with this procedure than previously thought. 
Patients at high risk of perioperative complications can be identi-
fied and may benefit from an endovascular approach. Endovascular 
interventions for CFA stenosis have lower rates of complications, 
high rates of technical success, and good short-term patency, but 
an increased need for repeat interventions, when compared to 
surgery. Herein, we have reported two cases at high risk for surgical 
CFE treated respectively with directional atherectomy and intra-
vascular lithotripsy, with good clinical success both in short- and 
long-term follow-up. Trials comparing CFE with endovascular 
therapy are needed to better guide clinicians in the management 
of CFA stenosis. It may be that, in the near future, application 
of newer atherectomy devices may eliminate the worry of the 
"snow is too melted to plow", yielding beneficial outcomes for 
patients and becoming the new "gold standard" for treatment of  
complex CFAB lesions. n
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