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Abstract: Endarterectomy of common femoral artery lesions (CFA) carries favorable long-
term results and is currently still considered the gold standard for treating these lesions.
Although routine stenting has been considered an option for treating the CFA, it has yielded
conflicting results and is currently reserved for a bailout of suboptimal endovascular results.
Newer therapies with atherectomy or lithoplasty in conjunction with pharmacologic anti-
proliferative therapies are promising with less bailout stenting and dissections but rando-
mized trials are needed to confirm their effectiveness and safety.
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Introduction

Surgery has been considered the standard treatment for symptomatic common
femoral artery (CFA) disease. Endovascular therapies, however, have significantly
evolved in the past recent years. Several new tools have been introduced including
atherectomy devices, shockwave Lithoplasty (Shockwave Medical, Santa Clara,
CA) and scoring or cutting balloons that have the potential to improve the acute
procedural success and reduce dissections and bail out stenting when treating
complex lesions. Furthermore, drug-coated balloons have significantly improved
the long-term durability of the procedure and have become an effective therapy
against restenosis. In this review, we focused on studies published within the past
10 years which included endovascular or surgical treatment of the CFA. To be
eligible for inclusion, only prospective studies or retrospective studies of prospec-
tively collected data and with a minimum of 10 treated CFAs were considered.
A summary of published data is in Table 1.

Endarterectomy

Ballota et al' reported on a series of patients with isolated CFA disease. In this
prospective series, 117 patients were enrolled. Isolated CFA endarterectomy was
performed in 38 patients (31%). Sixty percent of all patients presented with
claudication and 40% with CLI. Technical success was achieved in 100% of
patients. During the peri-operative (30-day) period, no death or major complica-
tions occurred. There were 8 (6.6%) minor complications (self-resolving inguinal
lymph leaks). Ankle brachial index (ABI) improved significantly (from 0.57 to 0.94
in claudicants and 0.42 to 0.75 in critical limb ischemia (CLI) patients). At a mean
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of 4.2 years, primary patency rates were 100% at 1 year
and 96% at 7 years. There were 2 primary failures (>70%
CFA restenosis) that occurred at 33 and 47 months after
the procedure and were treated by balloon angioplasty
(PTA) without stenting. No patients needed major amputa-
tion during the follow-up. The survival rates were 100% at
1 year and 80% at 7 years. Long-term predictors of failure
were Rutherford 5 and 6, type of platelet aggregation
inhibitors other than clopidogrel, malnutrition, and poor
tibial runoff.

Dufranc et al” explored the endarterectomy of the CFA
using the eversion technique in 121 patients enrolled pro-
spectively. Of these 121 patients, 10 patients had isolated
CFA lesions. 60.6% of patients presented with claudication
and 39.4% presented with critical limb ischemia. Femoral
endarterectomy was performed on 147 limbs with
a technical success rate of 93.2%.

Dufranc et al noted 12 (8.2%) overall complications, of
which 4 (2.8%) were vascular and 6 (4%) were local. The
in-hospital mortality at 30 days was 0%. At 1 year, six
cases developed femoral restenosis, three involving the
CFA. At 2 years, the overall survival rate was 76.9%.
Clinical improvement was noted in 77.9% and primary
patency was 93.2%. Limb salvage was 96.5%; 100% in
claudicants and 88.6% in the CLI patients. Identified risk
factors for major amputation included malnutrition, preo-
perative platelet count >450 10°/L, poor tibial runoff, and
platelet aggregation inhibitor treatment other than clopido-
grel. Protective factors associated with decreased need for
secondary interventions were good tibial runoff (more than
two-vessel tibial runoff), statin therapy, and extensive
endarterectomy involving the CFA, superficial femoral
artery (SFA), and profunda femoris artery (PFA).

In order to define the predictors of postoperative com-
plications from endarterectomy, Nguyen et al’® in
a retrospective analysis, evaluated the 30-day outcomes
in 1843 CFA endarterectomy patients from the National
Surgical Quality Improvement Program database between
2005 and 2010. The average operative time was 146 mins
with 10% of patients had to return to the operating room.
The mean length of hospital stay was 4 days. Postoperative
mortality and wound-related complications were 3.4% and
8% with 30% and 86% of which occurred following hos-
pital discharge, respectively. The independent predictors of
30-day mortality were age, poor functional status, end-
stage renal disease, sepsis, emergency nature of the proce-
dure, and American Society of Anesthesiologists Physical
Status Classification 4 or 5. The authors concluded that

CFA endarterectomy is not a benign procedure and
a careful selection of patient is important particularly
patients with multiple comorbidities.

The hybrid approach has been used by some operators
depending on lesion complexity.

In a retrospective study, Wieker et al* investigated the
long-term outcome of CFA endarterectomy in 655 patients
(713 vessels). Critical limb ischemia was present in 221
patients. A hybrid approach was used in 255 limbs
(35.8%). Primary patency was 78.5% and secondary
patency was 89.1% at 7 years. Patency rates were 97.3%
and 90.2% at 6 months and 3 years, respectively. Patency
rates at 7 years were similar for a non-hybrid or hybrid
approach (78.1% vs 78.6%; P = 0.22) and for critical limb
ischemia vs claudication (76.3% vs 79.4%; P = 0.20).
Freedom from amputation was 92.6% and procedure-
related complications were 11.5% during 7 years of fol-
low-up. The hybrid approach has not been evaluated in
a prospective study.

In summary, prospective registries show a very high
success rate (93.2% to 100%) in treating the CFA with
endarterectomy. Also, a low rate of complications was
seen in these studies although traditionally CFA endarter-
ectomy is associated with wound infections, hematomas,
or seromas affecting >15% of patients.' Finally, sustained
primary patency (93% to 96%) and low TLR rates (9% to
18.3%) were seen with long term follow-up. These results
are highly favorable and set a high standard for the treat-
ment of the CFA. It should be noted, however, that these
studies are limited by being single center and likely with
selection bias performed by experienced operators.

Endovascular Therapies of the CFA
The endovascular treatment of CFA disease has recently
The
approach has been criticized as suboptimal when com-

gained significant momentum. endovascular
pared to surgery. Bonvini et al® published a retrospective
analysis of prospectively maintained single-center data-
base to study the success of endovascular treatment of
CFA Lesions. A total of 321 patients were included in
this study, 140 (38.9%) of which were true CFA bifurca-
tion lesions. Patients with chronic total occlusion (CTO)
were 17.8% and those with associated chronic SFA
occlusion were 21.9%. Out of 360 procedures performed,
98.6% were with PTA (mean balloon diameter 6.55 +
0.8 mm) making it the primary method of intervention.
Stenting was performed in 37% of lesions as a bailout

procedure when >50% residual stenosis was noted.
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Atherectomy and kissing balloon angioplasty made up
8.3% of the interventions. Procedural success defined as
<30% angiographic evidence of residual stenosis was
93%. Follow-up was done at 1 year (10.3 + 5.4 months).
Restenosis (>50% narrowing) and TLR rates were 27.6%
and 19.9%, respectively. When intervention involved the
CFA and another infrainguinal procedure in the same
setting, the l-year TLR (OR: 1.97; 95% CI: 1.12 to
3.44; p=0.015) and procedural failure (OR: 2.71; 95%
CI: 1.19 to 6.15; p=0.013) were higher compared to
treating only the CFA bifurcation. The rates of major
amputations in hospital, at 1 year, and at >18 months
were 0%, 1% and 2%, respectively. Finally, the rate of
in-hospital death, 1-year death (8.2 = 5.6 months), and
late death (>18 months) were 4%, 9% and 9%, respec-
tively. This study illustrates a higher rate of TLR and
lower patency rates when compared to historic numbers
The
performed predominantly with angioplasty and no drug-

from endarterectomy. study, however, was
coated balloons (DCB) or routine stenting used. Also
given that no vessel prepping with atherectomy or speci-
alty balloons was performed, a high rate of bailout stent-
ing was noted.

Thiney et al® published a single-center, nonrando-
mized, prospective study of 53 patients with the objective
to report midterm outcomes of stenting of the CFA.
Lesions were classified according to Azema et al’ into
four groups: I (8, 15%) — disease to the CFA extended to
external iliac lesions; I (19, 35.8%) — isolated lesions of
the CFA; III (22, 41.5%) — lesions of the femoral bifurca-
tion; IV (4, 7.5%) — proximal or distal anastomotic lesions
bypass surgery. Out of 53 procedures performed, 50 (95%)
were done with stenting. Several types of stents were used
including self-expandable stent 33 (66%) and balloon-
expandable stents 23 (46%). Three (5%) patients were
treated with angioplasty only. The technical success rate
defined as <30% residual stenosis was 98% and the one
case of failure was a type III lesion with CTO. Follow-up
was done at a mean of 24 months when restenosis rate
(defined by duplex ultrasound as a peak systolic velocity
index >2.4 at the target lesion) was 7.5% and TLR rate
was 4%. The low rates of restenosis and TLR were likely
due to stenting as the primary intervention. Sixty-seven
percent of the entire cohort showed clinical improvement
and 6% rate of major amputation was noted. There were
four cases (9%) of stent fracture reported out of which
three were nitinol stents and one was balloon-expandable

stent. These results were encouraging but could also reflect

selection bias and a higher level of expertise by the
operators.

Azema et al’ and Nasr et al® published a prospective
study on 36 patients (40 limbs) treated with stenting in the
CFA. An early report was published by Azema et al’” with
a follow-up at a mean of 22 months followed by Nasr
et al® at a mean follow-up of 64 months. CFA lesions were
classified into type I: 20% — disease to the CFA extended
to external iliac lesions; type II: 42.5% — isolated lesions
of the CFA,; type III: 25% — lesions of the femoral bifurca-
tion; type IV: 12.5% — proximal or distal anastomotic
lesions bypass surgery. All lesions were stented with bal-
loon-expandable 5 (11.6%) or self-expandable 38 (88.3%)
stents. Primary patency, defined as patency without any
percutaneous or surgical intervention in the CFA or in the
adjacent areas, was 76% and 72% at 3 years and 5 years,
respectively. Primary sustained clinical improvement
defined as a sustained upward shift of 1 category of the
Rutherford classification without the need for repeated
TLR in surviving patients was 80%, 77% and 73% at
1 year, 3 years and 5 years, respectively. Secondary sus-
tained clinical improvement defined as a sustained upward
shift of 1 category of the Rutherford classification includ-
ing the need for repeated TLR in surviving patients was
90%, 82% and 80% at 1 year, 3 years and 5 years,
respectively.

Survival rates at 3 and 5 years were 74% and 62%
unrelated to the CFA intervention. Restenosis rate (rest-
enosis >50% and by a peak systolic velocity index >2.4 at
the target lesion assessed by duplex ultrasound) was 28%
(11 cases) out of which 72% (8 cases) occurred at 1 year
and 27% (3 cases) occurred after >2 years. There were 2
risk factors associated with restenosis; type III lesions
(P = 0.014; 95% CI = 1.53-36.73) and stenting of the
PFA (P = 0.0007; CI= 3.29-342.5). The TLR rates at
1 year, 3 years and 5 years were 15%, 17% and 21%.
Two major amputations were reported at 30 days and 39
months. At 6 months, one stent fracture was noted in
a type I lesion treated by nitinol self-expanding stent.
There was in-stent restenosis of this fracture at 12 months.
The overall patency and TLR rates in the Azema’ and
Nasr®
Thiney.® This could be related to significant differences

studies were not as encouraging as reported by

between the cohorts of patients enrolled as well as stent
types and procedural methods.

Data from the Vascular Quality Initiative (2010-2015,%),
a multicenter prospective database, were analyzed for endo-
vascular interventions of the CFA and PFA. A total of 1014
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patients were included. Isolated CFA intervention was noted
in 946 (93.3%) patients.

Claudication was present in 67% of patients. Access
site hematoma was reported in 5.2% of patients, whereas
distal embolization and perforations were seen in 0.7%
and 0.6%, respectively. At 1- and 3-year follow-up survi-
val was 92.9% and 87.2%, respectively. At 1-year amputa-
tion-free survival, freedom from loss of patency or death,
and reintervention-free survival were 93.5%, 83%, and
87.5%, respectively. In this analysis, the authors concluded
that compared to historic controls of endarterectomy,
endovascular interventions of the CFA appear to have
a higher rate of reintervention and lower patency rates on
a 1-year follow-up.

1'° tested bioresorbable stents versus endar-

Linni et a
terectomy in a single-center, open-label randomized trial.
Of 116 patients recruited, 80 patients were enrolled (52
men, mean age 72.2 + 9.6 years) and were randomized 1:1
to the stent versus surgery. Fifty percent of patients were
smokers and 30% diabetics. The primary endpoint was
surgical site infections. Some of the secondary outcome
measures included patency, limb salvage and survival.
CFA lesions were classified as either isolated CFA lesions,
combined CFA/proximal SFA lesions, combined CFA/PFA
lesions, or combined CFA/PFA/proximal SFA lesions.
Isolated CFA lesions, were present in 31 patients. Both
groups were well matched to demographics, cardiovascu-
lar risk factors and the presence of CFA occlusions.
Infections occurred in 7 surgical patients (minor) and
none in the stent group (p<0.001). Technical success was
97.5% with surgery and 100% with stenting. Patency at
1 year was 80% for the stent group versus 100% for
endarterectomy (p=0.007). There were no differences in
amputation and mortality rates at 1 year.

Goueffic et al'' reported the findings of the TECCO
trial; a multicenter, prospective trial that included 117
patients with de novo CFA disease randomized to endar-
terectomy (n=61) versus stenting (n=56). Thirty-four
patients had isolated CFA lesions. Forty-six percent of
the study population were smokers. Diabetes was present
in 41% of the surgery group and 31% of the stent group.
The primary outcome was the morbidity and mortality rate
within 30 days. Morbidity was defined as complications
that required re-intervention or prolonged hospitalization,
lymphorrhea of more than 3 days, and post-operative
paresthesia requiring pharmacologic intervention. The
median follow-up was 2 years. The primary outcome
events occurred in 26% of the endarterectomy group and

12.5% of the stent group (p= 0.05). The stent group had
a shorter hospital stay (3.2 + days vs 6.3 + 3 days; p <
0.0001). At 2 years there were no differences in the pri-
mary patency (HR 1.7; 95% CI, 0.5-5.6, p=0.42) or TLR
(HR 0.9; 95% CI, 0.3-2.5, p=0.83) rates between the 2
groups. The TECCO trial demonstrated that endovascular
therapy with stenting is a viable alternative treatment to
endarterectomy.

A recent metaanalysis'? evaluating outcomes of endo-
vascular therapy versus endarterectomy of the CFA
showed that the TLR rate at 1 year was 8% (95% CI
4-13%) for routine stenting, 19% (95% CI 14-23%) for
selective stenting, and 4.5% (95% CI 1-9%) endarterect-
omy. Also at 1 year, no statistical difference in primary
patency was seen in the routine stent group versus the
surgical group. Complication rates were, however, signifi-
cantly higher with surgery and a higher mortality was seen
with endarterectomy at maximum follow-up when com-
pared to routine stenting (23.1% (95% CI 14-33%) versus
53% (95% CI 1-11%) respectively). This analysis
included both retrospective and prospective studies and
selection bias cannot be excluded. However, it supports
endovascular therapy as a viable option for treating the
CFA as seen in the TECCO trial.

In a large retrospective analysis of 1014 patients by
Siracuse et al,’ periprocedural complications of endovas-
cular therapy were mostly vascular-related complications
including hematoma, arterial dissection or stenosis/occlu-
sion, distal embolization and perforation. Thirty-day mor-
tality was 1.6%. Predictors of mortality were advanced
lung disease, tissue loss, dialysis, emergency procedure,
and older age. Aspirin was protective. In addition, predic-
tors of amputation were advanced lung disease, tissue loss,
dialysis, stent use, nonambulatory status, and female sex.
Also, in a small retrospective study, Soga et al'* noted that
predictors of patency loss with endovascular therapy were
renal failure, coronary artery disease, calcified disease, and
a higher residual stenosis.

The data above indicate that balloon angioplasty to the
CFA with bailout stenting is not a favorable strategy when
compared to endarterectomy. Data on routine stenting pro-
vide conflicting results but overall it appears that patency and
TLR rates are improved when compared to bailout stenting
on short-term follow up (1-2 years). Numerically, however,
the rates of TLR and restenosis continue to favor surgery and
long-term data for stenting is still lacking. Although routine
stenting may yield favorable outcomes, the use of stent in the
CFA is not generally preferred as a primary strategy because

Vascular Health and Risk Management 2020:16

submit your manuscript 71

Dove


http://www.dovepress.com
http://www.dovepress.com

Shammas et al

Dove

Figure | (A). Chronic total occlusion of the right common femoral artery. (B). Jetstream atherectomy (Boston Scientific, Maples Grove, MN, IL). (C). Post Jetstream
atherectomy with no adjunctive therapy. (D). Post Drug-coated balloon following Jetstream atherectomy.

of stent fractures and the prevention of future targets for
bypass surgery. Also, the presence of a CFA stent may
become a relative problem for future access.

Future Directions

The advent of new endovascular technologies appears to
be promising for treating the CFA. Debulking with ather-
ectomy (Figure 1) remains promising particularly in calci-
fied vessels with severe and eccentric lesions. Less bailout
stenting is expected and some early data suggest improved
patency and freedom from TLR when compared to angio-
plasty and bailout stenting.'*'> However, there are con-
flicting data on the use of atherectomy with adjunctive
DCB in the CFA. In a two-center retrospective study,'®
154 patients with CFA disease were treated with DCB
(n=47) or balloon angioplasty and bailout stenting
(n=107). Critical limb ischemia and moderate to severe
lesion calcification were present in 43% and 75% of
patients, respectively. A high use of vessel prepping with
atherectomy was performed (97.9% in the DCB cases and
44.7% of BA cases). Procedural success was similar in
both groups. More bailout stenting was noted in the bal-
loon angioplasty group versus the DCB group (12.3% vs
2.13%, p=0.044) and could reflect a higher use of vessel
prepping in the DCB cohort. Freedom from TLR, freedom
from limb loss and freedom from major adverse limb
events at 2-year follow-up were similar.

In a retrospective study by Stavroulakis et al,'” 47
consecutive patients with CFA disease were treated using
either DCB (n=26) or directional atherectomy with DCB
(n=21). Technical success was similar between the two
groups. The atherectomy and DCB cohort had numerically

better 12-month primary patency at 88% and freedom
from TLR at 89% when compared to DCB alone (68%
and 75%, respectively), but neither difference was statis-
tically significant. Furthermore, Cioppa et al'® reported
prospective data on 30 consecutive patients with severely
calcified obstructions of the common femoral artery trea-
ted with directional atherectomy and DCB. Chronic total
occlusions were present in 6 (20%) cases. Patency and
TLR rates at 1 year were 93.4% and 3.3%, respectively,
with a secondary patency rate of 96.7%.

Summary

Endarterectomy of CFA lesions carries favorable long-term
results and is currently considered by many to be the gold
standard for treating these lesions. The long-term data for an
endovascular approach are lacking and should be balanced
against the high initial risk of endarterectomy. Also, it should
be emphasized that CFA disease is heterogeneous and infre-
quently is limited to the CFA only. This adds another com-
plexity to the CFA endarterectomy approach and may have
a significant impact on the procedural complication rates and
the surgical approach to treatment (hybrid vs not). We believe
that the approach to CFA treatment, surgery versus endovas-
cular, is not straightforward and should be a shared decision
between the operator and the patient with pros and cons
explained in details before an informed consent is obtained.
The Inter-Society Consensus for the Management of
Peripheral Arterial Disease (TASC II)" favors surgery for
type D and low-risk type C aortoiliac lesions. Type A, B and
high-surgical risk type C lesions are preferably treated with
an endovascular approach. CFA lesions are typically grouped
in the TASC C and D categories of aortoiliac diseases or
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femoropopliteal diseases. A unilateral external iliac artery
stenosis or occlusion (calcified or not) extending into the
origin of the CFA is considered TASC C. A chronic total
occlusion of the CFA is a TASC D lesion.

Well-controlled trials comparing contemporary endarter-
ectomy to endovascular therapy that incorporate newer thera-
pies such as lithoplasty, atherectomy and drug-coated balloons
are needed. Currently, the Percutaneous Intervention versus
Surgery in the Treatment of Common Femoral Artery Lesions
(PESTO-AFC; www.clinicaltrials.org NCT02517827) is
a randomized controlled trial comparing directional atherect-

omy and DCB to endarterectomy in treating CFA lesions with
a planned follow-up for 2 years. It is anticipated that 306
subjects will be enrolled.
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