Chapter 16
In the Patient with Profunda Artery Disease,
Is Open Revascularization Superior

to Endovascular Repair for Improving
Rest Pain?

Jordan R. Stern and Victor M. Bernhard

Abstract The profunda femoris artery is the major collateral source of blood sup-
ply to the lower leg in patients with atherosclerotic obstruction of the superficial
femoral artery. Open revascularization of the profunda is beneficial for patients
with chronic limb ischemia, as technical success rates are high and durable patency
has been demonstrated in a number of studies. However, there are strong advocates
for increased use of endovascular techniques in the common femoral and profunda
segments, reserving open surgery for patients who have failed catheter-based treat-
ment. From currently available data, which consists almost entirely of retrospec-
tive analyses with the exception of one relatively small prospective randomized
trial, we recommend that patients who are able to tolerate open surgery, do not
have a hostile groin due to current or past infection or imbedded prosthetic mate-
rial, and are not morbidly obese should preferably undergo open common femoral
endarterectomy/profundaplasty as indicated. Endovascular therapy is a suitable
option in those unable to tolerate open surgery, or in those with the aforementioned
mitigating factors.
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Introduction

The profunda femoris artery (PFA) is the major collateral source of blood supply to the
lower leg in patients with atherosclerotic obstruction of the superficial femoral artery
(SFA). Atherosclerotic involvement of the PFA is usually limited to its ostium and
proximal segment, and is almost invariably associated with extension of plaque into the
common femoral artery (CFA) [1, 2]. Severe stenosis or occlusion of the CFA alone
without extension into the PFA is less common, but in essence represents a functional
obstruction to flow through the PFA. It has long been recognized that PFA revascular-
ization can be beneficial in limb salvage for critical limb ischemia (CLI) and claudica-
tion [2—4]. However, technical considerations such as scarred groins and the presence
of autogenous or prosthetic grafts originating near the femoral bifurcation can make
the classic open profundaplasty a difficult and arduous procedure with increased poten-
tial for surgical site infection (SSI) [5]. Additionally, patients with severe peripheral
arterial disease may have co-morbidities that increase the risk of open surgical repair.

With the widespread adoption of endovascular procedures for lower extremity
arterial disease, there are strong advocates for increased use of these techniques in
the common femoral and profunda segments, reserving open surgery for patients
who have failed catheter-based treatment. Generally speaking, the PFA is well
suited to endovascular revascularization, since the diseased portion is generally lim-
ited to the ostial segment and the adjacent CFA. However, this approach is not with-
out its own set of challenges. A heavily calcified and stenotic femoral bifurcation
can make selective catheterization of the PFA quite difficult. If the common femoral
artery is occluded, the PFA may not be accessible by the standard approach from the
contralateral leg or an arm. Furthermore, obstructions at the femoral bifurcation
generally present with additional lesions involving the aorto-iliac inflow and/or the
superficial femoral-popliteal outflow and tibial/pedal run-off. In these situations,
management of the PFA may be dictated largely by the choice of technique to man-
age the other sites of disease [6].

For all of these reasons, the debate continues regarding the optimal management
strategy for the profunda. Should endovascular profundaplasty be the first-line pro-
cedure for these patients and open profundaplasty be relegated to a historical foot-
note, playing only a limited role when endovascular procedures fail or are not
feasible? Herein we aim to review the relevant literature, and make recommenda-
tions with regard to the appropriate use of both endovascular and open PFA revas-
cularization techniques.

Search Strategy

In order to identify the pertinent data, PubMed, Medline and Google Scholar were
queried for studies examining open and endovascular repair of occlusive disease of
the common femoral and profunda femoris arteries according to the PICO outline
(Table 16.1). All relevant studies examining open common femoral endarterectomy
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Table 16.1 PICO table — endovascular vs. open intervention on the profunda femoris artery

O (outcomes

P (patients) I (intervention) C (comparator group) measured)
Patients with limb Endovascular Open common femoral Technical success,
ischemia secondary to therapy endarterectomy and/or primary patency,
diseased profunda profundaplasty limb salvage

femoris or common
femoral artery

with or without profundaplasty were included without restriction on publication
date since there has been no significant change in technique from the time of initial
reports. With regard to endovascular interventions, however, only studies published
after 2000 were included in order to more accurately reflect outcomes relating to
current therapy in an era of rapidly advancing endovascular technology. Only two
studies were identified that directly compared the two techniques [7, 8], one of
which provided the only prospectively randomized, controlled data set [7]. The
included studies were evaluated using the GRADE system [9, 10].

Results

A critical review of the literature did not provide data for either technique that
clearly separated results for patients with rest pain from those with claudication,
ulcer or tissue loss. In order to determine the most appropriate procedure for patients
with rest pain alone, we have assessed the available published data regarding techni-
cal success, safety, immediate hemodynamic and clinical improvement, durability,
the need for re-intervention, and limb salvage and with this information attempt to
infer the best approach for varying patient circumstances.

Open Surgery: The Gold Standard

The first profundaplasty was performed in 1953 by Norman Freeman, but was not
reported until 1961 [11]. Since then, open common femoral endarterectomy with or
without profundaplasty has become a well-established approach for restoring the
collateral function of the PFA to relieve claudication and limb-threatening ischemia,
and to improve the healing potential for a below the knee amputation when limb
salvage is not feasible. Success is dependent upon iliac inflow and tibial/pedal run-
off as well as the quality of arterial collaterals across the knee. The latter can be
estimated by calculating the profunda-popliteal collateral index (PPCI) derived
from pre-operative segmental limb pressure measurements using the formula:
PPCI=((AK Pressure — BK Pressure)/AK Pressure) [12]. An index greater than 0.5
predicts high resistance due to poor collaterals and is a strong indicator of failure,
whereas an index of less than 0.25 has been associated with a 67 % success rate [12].
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The outcomes for PFA/CFA endarterectomy are presented in Table 16.2. Data
from the early 1970s showed that profundaplasty could be performed safely and with
good results [2-4]. Towne et al. [4] presented a series of 237 profundaplasties in 209
patients, 69 (29 %) performed as an isolated procedure and 169 (71 %) in combination
with some form of inflow augmentation. Operative mortality was 2 % and immediate
technical success was achieved in 99 % of claudicants and 89 % of CLI. The patency
rate for claudicants was 77 % at 5 years but only 23 % for CLI, with only an insignifi-
cantly lower success for isolated repairs versus those with associated inflow proce-
dures. However, since patency was not assessed by direct visualization in many of the
patients, failure may have been the result of progression of disease in the tibial/pedal
run off bed rather than the profundaplasty itself. Amputation was required in 43 limbs,
all but one in the limb salvage group. All 24 with below-knee amputations had patent
profunda repairs whereas the profunda was occluded in 17 of 19 requiring above-knee
amputation. Lawson et al. [3] demonstrated a 100 % technical success rate with no
perioperative mortality for profundaplasty as a limb salvage procedure. Limb salvage
was 87 % and 77 % and patency was 80 % and 60 % at 1- and 2.5-years, respectively.
In 1987, Fugger et al. [13] described their experience with profundaplasty as a stand-
alone procedure from a prospectively maintained database of 168 patients treated for
SFA occlusion. 68 % of patients had clinical improvement, more commonly in those
with better tibial runoff and without ischemic ulceration. The limb salvage rate was
68 %, and of those amputated only 41 % were above-knee. More contemporary data
has consistently shown good outcomes as well. In 2001 Cardon et al. [18] published
their experience with 110 limbs undergoing endarterectomy of the femoral bifurca-
tion for claudication or CLI. Although only 84 % of procedures were technically suc-
cessful, perioperative mortality was 1 %. Local morbidity was 22 %, but complications
were mostly of a minor nature not requiring re-operation. Patency at 3- and 5-years
was 95 % and 88 %. Clinical improvement was sustained in 80 % and 71 % of patients
over the same intervals. Kang et al. (2008) [21] retrospectively reviewed 58 patients
(65 limbs) from their prospectively maintained database who underwent common
femoral endarterectomy (CFE). Two-thirds of these patients were claudicants and
one-third had CLI. All cases were technically successful. 1-year and 5-year patency
was 93 % and 91 % respectively, and there were no amputations. Concomitant endo-
vascular inflow and outflow (hybrid) procedures were performed in 37 (57 %) limbs.
Recurrent stenosis occurred in the CFA in only 1 of 28 isolated CFEs but in 4 of 37 of
the hybrid procedures. In the same year, Kechagias et al. [23] published a similar
retrospective series of CFE, with 15-year follow-up data. Endarterectomy extended
into the proximal PFA in 39 % of these patients. Freedom from ipsilateral re-interven-
tion was 68 %, 51 % and 42 % over 5-, 10- and 15-year intervals. However, only one
re-intervention was required at the original endarterectomy site. Limb salvage was
94 % at 5 and 10 years, and 85 % at 15 years. Independent predictors of major amputa-
tion were current smoking status and critical limb ischemia. Al-Koury et al. [24],
Ballotta et al. [26] and Desai et al. [27] have recorded similar results. Each of these
studies achieved 100% technical success with CFE, and primary patency rates of
greater than 90 % at up to 7 years [26]. Limb salvage rates were high, 87 % in the
Desai study and 100 % in both the Al-Koury and Ballotta series.
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Open surgery to address occlusive disease of the femoral bifurcation has stood
the test of time and is both safe and durable. However, less invasive endovascular
therapies are being applied with increasing frequency based on concerns regarding
tolerance for open surgery in high risk patients, technical difficulties with re-
operative groins, operating time, length of hospital stay and local wound complica-
tions. In an investigation centered on surgical site infections (SSI) following CFE,
Derksen et al. [25] noted a 14 % SSI rate with 75 % of those requiring re-operation.
Independent risk factors for development of SSI were re-operative groins and place-
ment of drains at the initial procedure. Although similar incidences of SSI have been
reported in other studies, most have been minor problems responding to non-
operative therapy [21, 23, 24, 26].

Endovascular Intervention: The Alternative

Angioplasty of the PFA has been performed since the 1970s [28]. The results of
this early data noted both clinical and hemodynamic improvement as well as limb
salvage in the majority of patients with femoral-popliteal obstruction. Endovascular
surgery has advanced significantly since that time, and has become the favored
modality for many complex lesions of the lower extremity on the basis of low
morbidity, shorter hospital stay and faster recovery [5]. Since outcomes will pre-
sumably improve along with rapidly advancing technology, only recent data
(since 2000) is included in this review. The relevant studies are summarized in
Table 16.3.

Both Silva et al. [29] and Dick et al. [32] reviewed patients treated by isolated
balloon angioplasty of the PFA. 62 % of 32 limbs evaluated in the Silva study and
all of the 55 in the Dick study had SFA occlusions. In the Silva study, technical suc-
cess was achieved in 94 %, and procedural success (defined as technical success
plus an ABI increase>0.1) was 91 %. Freedom from amputation at 34 months was
94 % and ipsilateral freedom from re-intervention was 90 %. Those patients who
underwent profundaplasty alone (31 %) demonstrated a significant improvement in
ABI from 0.4 to 0.72 and none required major amputation. The data from Dick et al.
is somewhat less convincing. Technical success was 85 % and there was no signifi-
cant increase in ABI. Primary patency was 61 % and 48 % at 1 and 3 years respec-
tively, leading the authors to conclude that there is only modest sustained benefit
from this approach and it should be reserved for limb salvage in patients without a
surgical alternative.

To specifically address the role of endovascular surgery in complex patients,
Donas et al. (2009) [6] retrospectively reviewed a small group of 15 patients
with critical limb ischemia (i.e. Rutherford class 4-6) at high risk for surgery
and 2 or more prior groin procedures. These patients showed significant hemo-
dynamic improvement with an average ABI increase from 0.3 at baseline to
0.66 at 30 days, 0.7 at18 months and 0.6 at 3 years. Rest pain was relieved and
ischemic ulcers resolved within one month in all patients. Primary patency at 3
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years was 80 %, secondary patency was 86 %. There was one amputation, a con-
version from below-knee to above-knee, yielding an overall limb salvage rate of
94 % at 3 years.

Davies et al. [40] compared those patients undergoing balloon angioplasty on the
PFA alone to those undergoing both PFA and femoral-popliteal (FP) segment inter-
ventions. Technical success (defined as post-procedural stenosis<30%) was
achieved in 94 % of PFA alone and 85 % of PFA +FP cases. There was no significant
difference in limb salvage (72 PFA vs. 78 % PFA+FP) and freedom from re-
intervention (81 PFA vs. 96 % PFA +FP) between the two groups, and the authors
concluded that endovascular PFA revascularization alone is a reasonable option
even if the FP segment cannot be addressed.

Additional studies addressing endovascular interventions on the CFA and PFA
are outlined in Table 16.3. Results have been relatively consistent over the reference
time period, with high technical success rates of 81-100 %. For those studies report-
ing this metric, limb salvage rates of greater than 90 % were routinely seen at fol-
low-up intervals of 1-3 years. Primary patency has been somewhat more variable,
with reported rates varying from 52 to 95 %.

For those patients unsuitable for open repair and facing amputation, an endovas-
cular approach may be the only option for limb salvage. Taylor et al. [44] specifi-
cally addressed this population in a retrospective review of 314 patients with CLI
who had significant functional limitations or medical co-morbidities that prohibited
open revascularization. Of these, 131 (42 %) patients underwent PTA and 183
patients (58 %) underwent major limb amputation. Perioperative mortality was not
significantly different but was relatively high overall (4.4 % for amputees and 3.8 %
for PTA), consistent with the high-risk nature of these patients. At 2 years, however,
there was a significant survival advantage for amputees (48 % vs. 29 %). On life-
table analysis there was unsurprisingly an ambulation difference favoring PTA in
the short-term, but this difference became non-significant by 12 months. Maintenance
of independent living status was also short-lived, with the advantage for the PTA
group lasting only 3 months. This study included all lower extremity lesions and no
subgroup analysis was performed on CFA and/or PFA lesions, but the suggestion is
that PTA may not impart any significant benefit over primary amputation for these
very debilitated patients.

Head to Head Comparison

The study by Diehm et al. [8] presented a retrospective review of 21 limbs with CFA/
PFA obstruction and occluded femoral-popliteal segments with critical limb ischemia
(57 % ischemic rest pain, 43 % ulceration and tissue loss). Patients underwent either
PFA balloon angioplasty with or without stenting (67 %), or open profundaplasty
(33 %). Both groups had 100 % technical success and in-hospital limb salvage, how-
ever there were 2 perioperative deaths (29 %) in the group of 7 patients subjected to
endarterectomy. The results of these two cohorts together demonstrated a 55%



194 J.R. Stern and V.M. Bernhard

mortality rate, 36 % need for major amputation, and 49 % ipsilateral re-intervention
rate at 12 months. Ischemic rest pain resolved in 67 % while ulcerations healed in only
11 %, which is consistent with the findings of others that CFE/profundaplasty is sig-
nificantly more likely to relieve rest pain than heal ischemic ulcers. A direct compari-
son of safety and efficacy between groups was not possible due to small sample size.

Linni et al. published the only prospective, randomized, controlled study in 2014
[7]. Of the 116 consecutive patients with atherosclerotic disease of the CFA, 80 met
criteria for inclusion and analysis on an intent-to-treat basis. Patients were randomized
to CFA balloon angioplasty and placement of a bio-absorbable stent or open endarter-
ectomy. Interventions were technically successful in 97.5% of the endovascular
patients and 100 % of the open patients. There were 7 surgical site infections in the
open group that were minor (not requiring intervention), and none in the endo group.
Elevated body mass index appeared to be a promoting factor for SSI, consistent with
the findings of others. Both operating time (68 vs.113 min) and length of hospital stay
(1.6 vs. 6.8 days) were significantly longer in the open group. Six of the stent patients
had early failures (5 of which were re-occlusions), versus none in the open group. At
1 year, primary patency was 80 % for endo and 100 % for open, and secondary patency
was 84 % vs. 100%. There was no significant difference between groups in post-
operative rates of clinical improvement, ABI or limb salvage. Of the 6 stent failures,
5 required target lesion re-intervention whereas none were required in the open surgi-
cal group (p=.023). It is noteworthy that 57.5 % of the endovascular treated limbs and
47.5 % those managed by open endarterectomy had concomitant inflow and or infra-
inguinal outflow procedures. The investigators did not stratify their results based on
the presence or absence of adjunctive maneuvers or clinical presentation, probably
because the number of patients in each group was insufficient for statistical analysis.
Based on their demonstration of lower patency and the need for more interventions in
the stent patients, despite the lower risk of surgical site infection, the investigators
concluded that open CFA endarterectomy is superior to CFA stenting.

Recommendations

Open revascularization of the profunda has been shown to be beneficial for patients with
critical limb ischemia. Technical success rates are high, and durable patency has been
demonstrated in a number of studies [4, 21, 23, 24, 26] (evidence quality strong).
For those with occluded femoral-popliteal segments, profundaplasty can provide limb
salvage and clinical improvement in a majority of patients, or permit a lower level of
amputation to below the knee when further revascularization is not feasible. This is espe-
cially true for patients with better tibial runoff and no ischemic tissue loss (evidence
quality moderate). With regard to endovascular surgery, PTA of the femoral bifurcation
appears to be a feasible and safe operation with high technical success rates (evidence
quality strong). Operative mortality rates appear to be slightly lower for endovascular
procedures although most recent studies demonstrate equivalence [21,23, 24]. Immediate
and long-term patency of endovascular repair generally appears to be less than that for
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open surgery, which is confirmed by the limited amount of randomized data. However,
in view of less frequent local wound complications, and shorter operating times and
hospital stays it is difficult to establish a clear advantage for either approach. The addi-
tion of endovascular inflow and/or outflow procedures concurrent with the profunda/
common femoral intervention appear to be readily accomplished regardless of the tech-
nique employed for relief of common femoral/profunda obstruction.

Recommendations

» For patients who are able to tolerate open surgery, do not have a hostile
groin, and are not morbidly obese should preferably undergo common
femoral endarterectomy and/or profundaplasty. (evidence quality moder-
ate, strong recommendation).

* For those patients unsuitable for open repair and facing amputation, an
endovascular approach may be the only option for limb salvage. (evidence
quality low, weak recommendation).

A Personal View of the Data

There is no clear evidence to prefer the open surgical rather than the endovascular
approach for rest pain versus the other Rutherford classes of ischemic severity.
Comparison of outcomes is confounded by the retrospective nature of all but one
report, the relatively small number of cases in most studies and the addition of var-
ied ancillary maneuvers that may be the primary factor relating to immediate and
long term outcomes. It is obvious that strong recommendations for the appropriate
application of PTA/stent versus endarterectomy of the common femoral/profunda
segment to maximize profunda collateral function will require a large multicenter,
prospective study, preferably randomized.

References

1. Beales JS, Adcock FA, Frawley JS, Nathan BE, et al. The radiological assessment of disease
of the profunda femoris artery. Br J Radiol. 1971;44:854-9.

2. Martin P, Frawley JE, Barabas AP, et al. On the surgery of atherosclerosis of the profunda
femoris artery. Surgery. 1972;71:182-9.

3. Lawson DW, Gallico 3rd GC, Patton AS. Limb salvage by extended profundaplasty of
occluded deep femoral arteries. Am J Surg. 1983;145(4):458-63.

4. Towne JB, Bernhard VM, Rollins DL, Baum PL. Profundaplasty in perspective: limitations in
the long-term management of limb ischemia. Surgery. 1981;90(6):1037—46.

5. Bosiers M, Deloose K. Femoral bifurcation disease: balloon or knife? Catheter Cardiovasc
Interv. 2009;74(4):627-33.

6. Donas KP, Pitoulias GA, Schwindt A, Schulte S, et al. Endovascular treatment of profunda
femoris artery obstructive disease: nonsense or useful tool in selective cases? Eur J Vasc
Endovasc Surg. 2010;39(3):308-13.



196

7.

10.

11.
12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

J.R. Stern and V.M. Bernhard

Linni K, Ugurluoglu A, Hitzl W, Aspalter M, Holzenbein T. Bioabsorbable stent implantation
vs. common femoral endarterectomy: early results of a randomized trial. J] Endovasc Ther.
2014;21:493-502.

. Diehm N, Savolainen H, Mahler F, Schmidli J, et al. Does deep femoral artery revasculariza-

tion as an isolated procedure play a role in chronic critical limb ischemia? J Endovasc Ther.
2004;11:119-24.

. Brozek JL, Akl EA, Alonso-Coello P, Lang D, et al. Grading quality of evidence and strength

of recommendations in clinical practice guidelines. Part 1 of 3. Allergy. 2009;64:669-77.
Brozek JL, Akl EA, Alonso-Coello P, Lang D, et al. Grading quality of evidence and strength
of recommendations in clinical practice guidelines. Part 3 of 3. Allergy. 2009;64:588-95.
Leeds FH, Gifillan RS. Revascularization of the ischemic limb. Arch Surg. 1961;82:31-45.
Boren CH, Towne JB, Bernhard VM, Salles-Cunha S. Profunda popliteal collateral index: a
guide to successful profundaplasty. Arch Surg. 1980;115:1366-72.

Fugger R, Kretschmer G, Schemper M, Piza F, et al. The place of profundaplasty in the surgi-
cal treatment of superficial femoral artery occlusion. Eur J Vasc Surg. 1987;1:187-91.
Mukherjee D, Inahara T. Endarterectomy as the procedure of choice for atherosclerotic occlu-
sive lesions of the common femoral artery. Am J Surg. 1989;157(5):490-500.

Springhorn ME, Kinney M, Littoy FN, Saletta C, Griesler HP. Inflow atherosclerotic disease
localized to the common femoral artery: treatment and outcome. Ann Vasc Surg. 1991;5(3):
234-40.

Jacobs DL, Seabrook GR, Freischlag JA, Towne JB. The current role of profundaplasty in
complex arterial reconstruction. Vasc Endovascular Surg. 1995;29(6):457-63.

Hoch JR, Turnipseed WD, Acher CW. Evaluation of common femoral endarterectomy for the
management of focal atherosclerotic disease. Vasc Endovascular Surg. 1999;33(5):461-70.
Cardon A, Aillet S, Jarno P, Bensalah K, et al. Endarterectomy of the femoral tripod: long-term
results and analysis of failure factors. Ann Chir. 2001;126(8):777-82.

. Nelson PR, Powell RJ, Schermerhorn ML, Fillinger FM, et al. Early results of external iliac

stenting combined with common femoral endarterectomy. J Vasc Surg. 2002;35:1107-13.
Savolainen H, Hansen A, Diehm N, Baumgartner I, et al. Small is beautiful: why profunda-
plasty should not be forgotten. World J Surg. 2007;31:2058-61.

Kang JL, Patel VI, Conrad MF, LaMuraglia GM, et al. Common femoral occlusive disease:
contemporary results following surgical endarterectomy. J Vasc Surg. 2008;48:872-7.

Chang RW, Goodney PP, Baek JH, Nolan BW, et al. Long-term results of combined common
femoral endarterectomy and iliac stenting/stent grafting for occlusive disease. J Vasc Surg.
2008;48(2):362-7.

Kechagias A, Ylonen K, Biancari F. Long-term outcome after isolated endarterectomy of the
femoral bifurcation. World J Surg. 2008;32(1):51-4.

Al-Koury G, Marone L, Chaer R, Rhee R, et al. Isolated femoral endarterectomy: impact of
SPA TASC classification on symptoms and need for additional revascularization. J Vasc Surg.
2009;50:784-9.

Derksen WJ, Verhoeven BA, Van de Mortel RH, Moll FL, de Vries JP. Risk factors for surgical-
site infection following common femoral artery endarterectomy. Vasc Endovascular Surg.
2009;43(1):69-75.

Ballotta E, Gruppo M, Mazzali F, Da Giau G. Common femoral endarterectomy for occlusive
disease: an 8-year single-center prospective study. Surgery. 2010;147(2):268-74.

Desai MY, Gurusamy KK, Tsui K, Davis M, et al. Long term outcome after surgical interven-
tion for common femoral occlusive disease. J Vasc Surg. 2010;51:p59S.

Bernhard WM, Ray LI, Militello JP. The role of angioplasty of the profunda femoris artery in
revascularization of the ischemic limb. Surg Gynecol Obstet. 1976;142(6):840-4.

Silva JA, White CJ, Ramee SR, Collins TJ, et al. Percutaneous profundaplasty in the treatment
of lower extremity ischemia: results of long-term surveillance. J Endovasc Ther. 2001;8:
75-82.

Stricker H, Jacomella V. Stent-assisted angioplasty at the level of the common femoral bifurca-
tion: midterm outcomes. J Endovasc Ther. 2004;11:281-6.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

In the Patient with Profunda Artery Disease 197

Silva JA, White CJ, Quintana H, Collins TJ, et al. Percutaneous revascularization of the com-
mon femoral artery for limb ischemia. Catheter Cardiovasc Interv. 2004;62(2):230-3.

Dick P, Mlekusch W, Sabeti S, Amighi J, et al. Outcome after endovascular treatment of deep
femoral artery stenosis: results in a consecutive patient series and systematic review of the
literature. J Endovasc Ther. 2006;13(2):221-8.

Azema L, Davaine JM, Guyomarch B, Patra P, et al. Endovascular repair of common femoral
artery and concomitant arterial lesions. Eur J Vasc Endovasc Surg. 2011;41:787-93.

Bauman F, Ruch M, Willenberg T, Dick F, et al. Endovascular treatment of common femoral
artery obstructions. J Vasc Surg. 2011;53:1000-6.

Bonvini RF, Rastan A, Sixt S, Noory E, et al. Endovascular treatment of common femoral
artery disease: medium-term outcome. J] Am Coll Cardiol. 2011;58:792-8.

Paris CL, White CJ, Collins CJ, Jenkins JS, et al. Catheter-based therapy of common femoral
artery atherosclerotic disease. Vasc Med. 2011;16(2):109-12.

Ahn SS, Uceda MJ, Kollmeyer K, Ferarra CA, et al. Outpatient common femoral artery stent-
ing: modern outcomes. J Vasc Surg. 2012;56(2):582.

Bonvini RF, Rastan A, Sixt S, Beschorner U, et al. Angioplasty and provisional stent treatment
of common femoral artery lesions. J Vasc Interv Radiol. 2013;24:175-83.

Datillo FB, Tsai TT, Rogers RK, Casserly IP. Acute and medium-term outcomes of endovas-
cular therapy of obstructive disease of diverse etiology of the common femoral artery. Catheter
Cardiovasc Interv. 2013;81(6):1013-22.

Davies RS, Rashid SH, Adair W, Bolia A, et al. Isolated percutaneous transluminal angioplasty
of the profunda femoris artery for limb ischemia. Vasc Endovascular Surg. 2013;47(6):
423-8.

Davies RS, Adair W, Bolia A, Fishwick G, et al. Endovascular treatment of the common femo-
ral artery for limb ischemia. Vasc Endovascular Surg. 2013;47(8):639-44.

Yamawaki M, Hirano K, Nakano M, Sakamoto Y, et al. Deployment of self-expandable stents
for complex proximal superficial femoral artery lesions involving the femoral bifurcation with
or without jailed deep femoral artery. Catheter Cardiovasc Interv. 2013;81(6):1031-41.
Mehta M, Kahn M, Paty PS, Hinath J, et al. Endovascular treatment of common femoral artery
occlusive disease in 167 consecutive patients: midterm analysis. J Vasc Surg. 2014;59:
288-98.

Taylor SM, Kalbaugh CA, Blackhurst DW, Kellicut DC, et al. A comparison of percutaneous
transluminal angioplasty versus amputation for critical limb ischemia in patients unsuitable for
open surgery. J Vasc Surg. 2007;45:304-11.



	Chapter 16: In the Patient with Profunda Artery Disease, Is Open Revascularization Superior to Endovascular Repair for Improving Rest Pain?
	 Introduction
	 Search Strategy
	 Results
	 Open Surgery: The Gold Standard
	 Endovascular Intervention: The Alternative
	 Head to Head Comparison
	 Recommendations
	 A Personal View of the Data
	References


