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ABSTRACT

PURPOSE: Recanalization of chronic total occlusions (CTOs) of the femoropopliteal arteries depends on a successful lesion crossing with the guide wire.
The aim of this retrospective study was to evaluate the safety, feasibility, and the primary results of retrograde recanalization of CTOs with balloon-assisted
excimer—laser atherectomy (ELA) via a transpopliteal approach after failed antegrade attempts.

METHODS: A total number of 15 patients (10 male, 5 female) with a mean age of 68.5 years (range: 43—91 years) treated with retrograde transpopliteal
ELA in the years 2009-2012 were included retrospectively. After unsuccessful antegrade recanalization attempts with conventional guide wires and cath-
eters, patients were treated with a retrograde recanalization attempt via a transpopliteal access using an excimer laser, followed by pressure-only balloon
angioplasty (POBA). The mean length of the CTOs in the femoropopliteal arteries was 17.8 £ 5.4 cm (range: 9-29 cm).

RESULTS: Technically successful recanalization was achieved in 14 of 15 patients. Provisional stenting was done in two cases. There were no major adverse
events regarding the laser atherectomy or popliteal access site. One acute reocclusion was observed in the first 48 hours after intervention. The ankle-brachial
Index increased from preinterventional 0.45 + 0.07 to 0.77 £ 0.29 (P < 0.05) in the follow-up period (1.5 months), resulting in a primary patency of 80%.
CONCLUSION: The retrograde ELA for recanalization of chronic femoropopliteal occlusions via a popliteal access turned out to be a safe and effective
procedure with promising primary results. Thus it may be an endovascular treatment option for long chronic occlusions after failed antegrade recanalization

or in patients who are not suitable for surgery.
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Introduction
Peripheral arterial disease (PAD) shows an increasing
prevalence in the elderly. In Germany, >20% of the people
above the age of 70 years are affected.! Today, clinical diag-
nostics and treatment of symptomatic PAD is a multidisci-
plinary challenge as PAD also serves as an important marker
for systemic atherosclerosis, with increased risks for coronary
heart disease and stroke.?3

In >50% of the patients, the femoropopliteal arteries are
affected, with often long — multiple or recurrent — stenosis or
occlusions (Type C and D lesions, according to the Trans-
Atlantic Inter-Society Consensus Document on Management
of Peripheral Arterial Disease TASC?). The characteristic
symptom of chronic lesions is intermittent claudication (Stages
1-3 according to Rutherford*). With progression of the disease
rest pain (Stage 4) and critical limb ischemia with ulcers and
gangrene (Stages 5 and 6) occur.” Currently, at the stage of
intermittent claudication, endovascular treatment is accepted

as first-line therapy.® An “endovascular first” strategy is also
increasingly used in more severe and complicated TASC C
and D lesions. In addition to the patients with multiple risk
factors for surgery or expected poor surgical outcome, nowa-
days, a lot of patients request a minimally invasive treatment
with balloons and stents. Due to these circumstances, the
European Society of Cardiology has proposed an endovascular-
first strategy for TASC A-C lesions.”

Until today, a lot of different techniques and devices for
the endovascular treatment of chronic total occlusions (CTOs)
in the femoropopliteal arteries have been tested and some of
them have become established in daily use. Subintimal angio-
plasty is an often-used technique and can be facilitated by
reentry devices.®? Specialized catheters have also been shown
to be an effective alternative for crossing CTOs.1 The use of
the excimer laser is also a safe and effective method for the
crossing and debulking of femoropopliteal lesions at the same
time.'! An alternative to an antegrade crossing consists in a
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transpopliteal access, followed by retrograde lesion crossing
(intraluminal or subintimal) and angioplasty.}?

The aim of this retrospective study was to evaluate the
technical feasibility, safety, and efficiency of excimer—laser
atherectomy (ELA) via a retrograde transpopliteal access for
the treatment of long CTOs of the femoropopliteal arteries.
Ethics committee approval was not required by the authors’
institution or national regulations, because of the retrospec-
tive nature of the study. The research was conducted in accor-
dance with the principles of the Declaration of Helsinki.

Materials and Methods

Patients. Fifteen (10 male, 5 female) patients, chosen
from among a total number of 67 (22%) ELA-assisted interven-
tions of the femoropopliteal arteries conducted at our depart-
ment from November 2009 to December 2012 were treated
via a popliteal access, and data were collected retrospectively.
Mean age was 68.5 (range: 43-91) years; the other patient-
related data and risk factors are given in Table 1. All patients
had femoropopliteal CTOs. Preinterventional angiography
showed 15 occlusions of the superficial femoral artery (SFA)
and/or popliteal artery (PA), including the P1 segment, with
a mean length of 17.8 £ 5.4 cm (range: 9-29 cm). Accord-
ing to TASC criteria, there were four type B, six type C, and
five type D lesions. Inclusion criteria were a primary failed
antegrade crossing attempt from an ipsilateral transfemoral
(common femoral artery [CFA]) or contralateral crossover
approach. In all patients, the onset of symptoms occurred
more than 6 months before the primary crossing attempt. In
patients with intermittent claudication, conservative medical
treatment and exercise (if applied) showed no significant reduc-
tion of symptoms. Patients with acute and subacute occlusions,
bypass occlusions, and untreated lesions in the ipsilateral iliac
arteries were excluded from the study. The clinical stage was
evaluated according to Rutherford.* In addition to a common
clinical examination, the ankle—brachial index (ABI) was
determined before intervention and in the follow-up exami-
nations. Routine follow-up examinations were performed at
4—6 weeks after the intervention. Clinical and lesion char-
acteristics are given in Table 2. Before the procedure, the
popliteal vascular status was obtained by color-coded duplex
ultrasonography in all cases. Preinterventional diagnostics
also included magnetic resonance (or computed tomography)
angiography and, in some cases, duplex ultrasonography of
the treated limb. Complications associated with the puncture

Table 1. Risk factors.

NUMBER %
Diabetes mellitus 4 27
Hypertension 12 80
Smoker 8 53
HLP 4 27

Table 2. Lesion characteristics.

Occlusion length (cm, SD, range) 17.8 £5.4 (9-29)
Localization (in %)
femoral 10 (67%)
femoropopliteal 5 (23%)
TASC classification® (in %)
A 0 (0%)
B 4 (27%)
Cc 6 (40%)
D 5 (33%)
Rutherford stage* (in %)
2-3 8 (53%)
4 3 (20%)
5-6 4 (27%)

Note: SD, Standard deviation.

and other adverse events were evaluated clinically on the
first postinterventional day and at the first follow-up visit. If
puncture-related complications (eg, hematomas, fistula) were
suspected, ultrasonography was conducted. Procedure-related
complications were defined as bleeding/perforations needing
additional treatment, arteriovenous fistula, or aneurysms.

Technique. Experienced interventional radiologists of
our department performed all procedures. In all primary reca-
nalization attempts, stift and hydrophilic coated 0.035-inch
wires (Terumo Europe®) were used with different 4F-5F
catheters (eg, straight, angled), aiming to cross the lesion
intraluminally. If this procedure failed, patients with mild
intermittent claudication were discharged the next day and
scheduled for the contemporary retrograde approach. In the
other patients (Rutherford stages 4-6), the reintervention via
the transpopliteal access was performed during the same hos-
pital stay. All patients signed the informed consent.

For the retrograde transpopliteal procedure, we first
punctured the contralateral CFA, with patients in the supine
position, to insert a 4F pigtail catheter into the infrarenal
aorta. After the sheath was fixed with sterile tapes and patches,
patients were placed in the prone position. Then, an angiogram
of the target limb was obtained to find a suitable puncture site
in the popliteal region above the knee joint (Fig. 1A and B). The
artery was then punctured under fluoroscopy with or without
roadmapping function. To avoid transvenous puncture, spe-
cial attention was given to the popliteal anatomy, especially
the positions of the artery and the vein relative to each other.!
Interindividual differences and abnormalities were detected
with the preinterventional duplex ultrasonogram. In all cases,
we used short sheaths (10 cm) up to 7F. First, we tried con-
ventional intraluminal crossing of the lesion with a 0.035-inch
stiff Terumo wire with 4F or 5F catheters (Fig. 1B). If this
attempt failed, we changed to the excimer laser (CVX-300
Excimer Laser System®; Spectranetics’, USA; wavelength:
308 nm) and inserted a laser catheter suitable for the vessel
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Figure 1. (A, B) Angiography of a long total occlusion of the superficial
femoral artery (SFA). In (A), there is no stump at the origin of the SFA to
enable an antegrade recanalization. Angiogram of the distal end of the
occlusion after popliteal puncture is shown in (B).

diameter (TurboElite” 1.7-2.5 mm, Spectranetics®, USA) via
a 0.018-inch wire (V18™ Control Wire, Boston Scientific™,
MA, USA). At the distal cap of the occlusion, the laser cathe-
ter was then activated and slowly pushed forward, without
wire guiding, under fluoroscopy for a short distance and then
stopped. Then, we again probed with the wire to get an intralu-
minal passage. If this failed, the laser was activated again and
advanced in a slow and careful motion. This procedure was
repeated until the wire crossed the lesion (“step-by-step tech-
nique”).* Irrespective of the way of lesion crossing (Fig. 2A), we
then treated the whole occlusion with the laser catheter, advanc-
ing it about 1 mm/second through the lesion (Fig. 2B and C).
In all cases, additional ballooning of the recanalized vessel was
performed using uncoated balloon catheters with diameters of
4-7 mm and lengths up to 25 cm (Pacific/Admiral Xtreme®,
Medtronic, USA; and Mustang™, Boston Scientific). In case
of residual stenosis >30% or flow-limiting dissection after bal-
looning, we implanted self-expandable nitinol stents. For vas-
cular closure, we used a clip-based closure device (StarClose
SE® Vascular Closure System, Abbott Vascular, USA) and a
bandage with mild compression for 24 hours. After turning the
patient back to the prone position, we completed a final angio-
gram of the popliteal artery to determine any possible com-
plication. Hemostasis of the contralateral CFA was achieved
by manual compression and then compression bandage for
24 hours. We administered 5000 international units (IU) of
heparin during the procedure. Afterward, all patients got full-
dose intravenous heparin monitored by partial thromboplastin

>
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Figure 2. (A-C) Angiogram after successful retrograde lesion crossing
via transpopliteal access is shown in (A). Laser catheter during
recanalization (white arrow in (B). Recanalized lumen of the SFA after
two passages of the laser catheter is shown in (C).

time, with a target value of 1.5-2.5 times the normal, for
48 hours. Antiplatelet therapy was administered preinterven-
tionally with 100 mg of aspirin a day (if not applied earlier). In
case of stent implantation, we additionally prescribed 75 mg of
clopidogrel a day for 6 weeks, after a loading dose of 300 mg
immediately after the procedure.

Technical success was defined as a total recanalization of
the occlusion with <30% stenosis. Primary patency ended with
the need of a reintervention in the target limb, ascertained by
clinical worsening compared to baseline, significant decrease
of the ankle-brachial index (ABI), or detection of restenosis
or occlusion in the target lesion by diagnostic imaging.* The
ABI is represented as mean values with standard deviations.
Statistical comparison was completed with Student’s #-test.
P-value for significance was set at =0.05.

Results
Popliteal puncture was successful in all patients. With the
assistance of the laser catheter, lesion crossing could be
achieved in 14 of 15 patients. Adjunctive balloon angioplasty
and provisional stenting led to satisfying postinterventional
results in all patients with successful lesion crossing (z = 14).
In one case, even the step-by-step technique failed to provide
an entry into the occlusion due to heavy calcification and a
hard distal cap. Subintimal crossing was suspended because
there was no possibility for reentry. The patient with a Ruther-
ford category rating of 3.0 underwent bypass surgery during a
subsequent hospital stay.

In many procedures (8/14), there were almost-acceptable
results after ELA, showing patent vessels with stenosis <50%
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(Fig. 2C). After adjacent pressure-only balloon angioplasty of
the residual stenosis, 12 of 14 patients showed satisfactory results,
without flow-limiting dissections or residual stenosis >30%.
Bailout stenting was needed in 2 of the 14 patients recanalized
by ELA. There were no embolizations or perforations of any
vessel. One acute reocclusion occurred 1 day postintervention-
ally and was detected in the routine duplex ultrasonogram of
the popliteal artery. The patient had no rest pain but a decreased
postinterventional ABI. This patient suffered from a long
(26 cm) SFA occlusion with an angiographically detected (index
procedure) in-stent stenosis. The reocclusion was successfully
treated by rotational thrombectomy (Rotarex”, Straub Medical,
Switzerland) and angioplasty with a drug-eluting balloon (IN.
PACT® Pacific, Medtronic, USA). One restenosis occurred
after 1 month and led to an impaired walking capacity and a
reduction of the ABI from 0.64 to 0.30. Angiographically, we
detected a short restenosis (3 cm) with dissection, which was
successfully treated with a self-expandable stent.

The clip-based vascular closure device (StarClose SE°,
Abbott Vascular, USA) was used without any difficulty in all
cases. Hemostasis could be achieved within 2 minutes with
mild compression to the puncture site after deployment of
the clip. The angiograms obtained after closure showed no
bleeding, fistulas, or narrowing of the popliteal puncture site
(Fig. 3A and B).

During the hospital stay, five patients complained about
mild pain in the popliteal region in the first 24 hours after
intervention. After removal of the bandage, the pain decreased
in all cases. There were no major hematomas in the duplex
ultrasound control.

There was a significant improvement of the ABI
(P =0.0002) from 0.45 £ 0.07 preinterventionally to a mean
value of 0.78 £ 0.25 before discharge. In the follow-up period
(mean: 1.5 months), there was no significant (P=0.9) decrease
of the ABI (0.77 £ 0.29) in comparison to the postinterven-
tional control (0.78 £ 0.25). This resulted in a patency rate
of 80% in the short follow-up period. There were no major
adverse events or deaths during follow-up. These findings are
comparable to those of the antegrade ELA procedures for
femoropopliteal lesions conducted within this time period at
our department, with a technical success rate of >90% and a
good assisted primary patency of nearly 68%. A summary of
the results is provided in Table 3.

Discussion

Bypass surgery is a well-established treatment for infraingui-
nal chronic occlusions and is considered to be the standard of
therapy so far."> Endovascular therapies have to be compared
with those results, especially the long-term outcome (patency
and amputation-free survival). Despite only moderate success
rates for the endovascular treatment of CTOs in earlier stud-
ies,!° there is an increasing use of this technique in daily prac-
tice particularly because of a lower morbidity and mortality

compared to surgery.”!’

Figure 3. (A, B) Result after balloon angioplasty A and B. There were
no flow-limiting dissections or residual stenosis in the final angiogram of
the SFA. Additional stenting was not needed.

Indications for the popliteal access are SFA occlusions
with no stump or involvement of the CFA. Furthermore, it
can be considered in obese patients or patients who under-
went surgical procedures in the groin earlier. With a crossover
access via the contralateral CFA, one may be faced with
challenging aortal configurations (stent prosthesis, surgical
reconstruction). Compared to the crossover access, antegrade
femoral or retrograde popliteal approaches offer more ante-
grade push and better steering of the wire during recanaliza-
tion. Compared to retrograde pedal access methods developed
in the past few years for the treatment of popliteal and femoral
lesions, the popliteal access allows a greater sheath size and
ensures a short way to the beginning of the occlusion. First

mentioned by Tonnesen et al.!?

, the retrograde popliteal access
is a safe and helpful alternative in the repertoire of endovas-
cular approaches. The possible complications are comparable
to those in the CFA when considering the specific anatomy of
the popliteal region.!> With fluoroscopy or ultrasound guid-
ance, popliteal puncture is straightforward and safe.!®1” Many
of the reported complications are related to the application

of vascular closure devices.!820

1.18

In compliance with our own
experiences, Noory et al.'® showed a safe and effective closure

with the StarClose SE® (Abbott Vascular, USA). A possible
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Table 3. Results.

Successful recanalization (in %) 14 (93%)
Patency during follow-up (in %) 12 (86%)
ABI + SD (P-Value)

preinterventional 0.45+0.07

postinterventional 0.78 £ 0.25 (<0.05)

0.77 +0.29 (0.9)

follow-up

Note: P = 0.05.
Abbreviations: ABI, Ankle—brachial index; SD, Standard deviation.

disadvantage of the described popliteal access may be the need
to turn the patient in the prone position. In our experience, we
found no exceeding time consumption or discomfort even in
obese patients, especially when thinking about the efforts in
terms of material, men, and time, which are out in, in general,
in the treatment of challenging CTOs. The disadvantage of
only one access site to work with at one time led to the devel-
opment of different techniques for retrograde access to the
femoropopliteal arteries. Acceptably feasible and safe alterna-
tives are the direct puncture of the distal SFA?! and punctur-
ing the PA in the supine position of the patient.?? In these
techniques, the way to the artery is much longer than the same
in the popliteal region and more tissues might be affected.

With our technique, we have the option to treat possible
complications or proceed with the procedure from antegrade
over the femoral (contralateral) access even when the popliteal
access has already been removed. Because of the time con-
sumed in snaring the wire and turning the patient back in the
supine position to proceed via the crossover access, we pro-
posed to carry out the definite treatment via popliteal access
as an alternative.

In the treatment of femoropopliteal lesions, the results
of the antegrade and retrograde techniques are comparable,
with no differences when considering freedom of target-
lesion revascularization.?3 The popliteal approach was more
often used for occlusions than for stenosis in these patients.
Sangiorgi et al.?* report technical success rates of nearly 96%
in long TASC C and D lesions and propose the transpopliteal
access as a safe and effective alternative when antegrade reca-
nalization attempts have failed.

'The major challenge when facing femoropopliteal CTOs
is, first of all, the lesion crossing. There are different techniques
for lesion crossing, such as subintimal angioplasty. Since the
first descriptions® and regardless of controversial discussions,
the application of subintimal angioplasty is widespread, and
the technique and results have become advanced. A promising
low reintervention rate of 25% (mean value after 8 months) in
a relatively large collection has been reported.?” Furthermore,
there is the retrograde subintimal angioplasty, which showed a
good procedural success (98%) with low complication rates.?®
A relatively high stent rate of about 71% and a restenosis rate
of about 55% after 12 months reflect the complexity of those

lesions. Reentry devices have been developed to facilitate
subintimal angioplasty. Today, the use is widespread with
good success rates.”?” Yet, even moderate calcifications of the
vessel walls at the desired reentry site may result in a failure
of the devices.?® The Frontrunner” XP (Cordis Corporation,
USA) is a specifically developed CTO catheter for intralumi-
nal wire crossing and shows technical success rates compara-
ble to those of the reentry devices (about 65%) with high stent
rates.’® A limitation of this device is also a high calcium bur-
den. Another alternative for the treatment of femoropopliteal
CTOs consists in rotational thrombectomy if lesion crossing

is successful.??

The ELA technique achieves a debulking of the athero-
sclerotic plaques by photochemical, photomechanical, and
photothermal effects at the tip of the catheter. High rates of
recanalization even in long symptomatic SFA occlusions could
be achieved in large earlier trials.®? In patients with critical
limb ischemia, who were not good candidates for surgical
procedures/bypass, ELA showed a promising low amputation
rate after 6 months.! In our own experience, in the treatment
of long TASC C and D lesions, ELA showed good techni-
cal success rates with low complication rates.!! The long-term
results are good in light of the complexity of the lesions but
depend on a conscientious follow-up care. The use of ELA
enables recanalization of CTQOs without subintimal lesion
crossing.’?

Combination of the transpopliteal access with ELA pro-
vides a high recanalization rate in femoropopliteal occlusions
for which conventional crossing attempts failed. An advantage
of the retrograde approach might consist in an easier entry into
the occlusion because of a softer distal cap. However, in most
of our cases, only the use of ELA enabled the passage of wire
by using the step-by-step technique. In addition to the help
in lesion crossing, the excimer laser accomplishes an effective
debulking of the atherosclerotic material and thus prepares
the vessel for an effective angioplasty.3? In this manner, the
need for bailout stenting could potentially be reduced.

Limitations of this study are the retrospective design
with only few patients and the lack of a control group with the
use of angioplasty alone for comparison. So far, there are no
long-term results available for this technique.

Summary

In summary, lesion crossing and recanalization of C'TOs in the
femoropopliteal arteries remains challenging for endovascular
specialists. Endovascular procedures have to be compared with
the well-established surgical options with acceptable long term-
results. In the course of an increasingly practiced endovascular-
first strategy, ELA showed promising results in the treatment
of TASC C and D lesions. Vascular specialists of all kind are
increasingly confronted with patients who are expected to
have a bad outcome after surgery due to their comorbidities.
Today, there are even more patients who insist on endovascular
therapies because of the less-invasive manner of treatment. For
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such patients, the technique of retrograde transpopliteal ELA
proved to be an efficient and safe procedure in a small cohort.
Clinical results have to be further evaluated and compared
with well-established surgical options, but transpopliteal ELA
might be another “tool in the box” for doctors in the treatment
of complex femoropopliteal occlusions.

'The benefit of laser angioplasty in the treatment of long
chronic occlusions lies in the support available for wire cross-
ing and debulking. At least in our evaluation, ELA facilitates
the subsequent balloon angioplasty and results in a promis-
ingly low stent rate. The use of this debulking technique in
combination with drug-eluting balloons and stents may be
another advancement in the area of endovascular therapies
of femoropopliteal CT'Os and will be further investigated in
the future.

Author Contributions

Conceived and designed the experiments: CWL. Analyzed
the data: CWL. Wrote the first draft of the manuscript:
CWL. Contributed to the writing of the manuscript: CWL,
FS, CW. Jointly developed the structure and arguments for
the paper: CWL, FS, CW. Agree with manuscript results and
conclusions: CWL, FS, PK, CW, RA. Made critical revisions
and approved final version: CWL, FS, PK, CW, RA. All

authors reviewed and approved the final manuscript.

Disclosures and Ethics

As a requirement of publication, the authors have provided
to the publisher signed confirmation of compliance with legal
and ethical obligations, including but not limited to the fol-
lowing: authorship and contributorship, conflicts of interest,
privacy and confidentiality, and (where applicable) protec-
tion of human and animal research subjects. The authors have
read and confirmed their agreement with the authorship and
conflict of interest criteria of the International Committee of
Medical Journal Editors. The authors have also confirmed
that this article is unique and not under consideration or pub-
lished in any other publication, and that they have permission
from rights holders to reproduce any copyrighted material. All
disclosures have been made in this section. The external blind
peer reviewers report no conflicts of interest.

REFERENCES

1. Diehm C, Schuster A, Allenberg JR, et al. High prevalence of peripheral arterial
disease and co-morbidity in 6880 primary care patients: a cross-sectional study.
Atherosclerosis. 2004;172:95-105.

2. Lawall H, Diehm C, Pittrow P. Guidelines for diagnostic and therapy of periph-
eral artery disease (German). Vasa. 2009;38:S75.

3. Norgren L, Hiatt WR, Dormandy JA, et al. Inter-society consensus for the
management of peripheral arterial disease (TASC II). Eur J Vasc Endovasc Surg.
2007;33:51-75.

4. Rutherford RB, Baker JD, Ernst C, et al. Recommended standards for
reports dealing with lower extremity ischemia: revised version. J Vasc Surg.
1997;26:517-38.

5. Cissarek T, Kroger K, Santosa F, et al. Gefiaffmedizin-Therapie und Praxis. Berlin:
ABW Wissenschaftsverlag; 2009:199-200.

6. Zeller T. Current state of endovascular treatment of femoro-popliteal artery
disease. Vasc Med. 2007;12:223-34.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

. Tendera M, Aboyans V, Bartelink ML, et al. ESC Guidelines on the diagnosis and

treatment of peripheral artery diseases: document covering atherosclerotic disease of
extracranial carotid and vertebral, mesenteric, renal, upper and lower extremity arter-
ies: the Task Force on the Diagnosis and Treatment of Peripheral Artery Diseases of
the European Society of Cardiology (ESC). Eur HeartJ. 2011;32:2851-906.

. Bolia A, Miles KA, Brennan J, Bell PR. Percutaneous transluminal angioplasty

of occlusions of the femoral and popliteal arteries by subintimal dissection. Car-
diovasc Intervent Radiol. 1990;13:357—63.

. Hausegger KA, Georgieva B, Portugaller H, Tauss J, Stark G. The outback cath-

eter: a new device for true lumen re-entry after dissection during recanalization
of arterial occlusions. Cardiovasc Intervent Radiol. 2004;27:26-30.
Charalambous N, Schifer PJ, Trentmann J, et al. Percutaneous intraluminal
recanalization of long, chronic superficial femoral and popliteal occlusions using
the Frontrunner XP CTO device: a single-center experience. Cardiovasc Inter-
vent Radiol. 2010;33:25-33.

Wissgott C, Kamusella P, Lidtke C, Andresen R. Excimer laser atherectomy
after unsuccessfull angioplasty of TASC C and D lesions in femoropopliteal
arteries. J Cardiovasc Surg (Torino). 2013;54(3):359-65.

Tonnesen KH, Sager P, Karle A, et al. Percutaneous transluminal angioplasty
of the superficial femoral artery by retrograde catheterization via the popliteal
artery. Cardiovasc Intervent Radiol. 1988;11:127-31.

Trigaux JP, Van Beers B, De Wispelaere JF. Anatomic relationship between the
popliteal artery and vein: a guide to accurate angiographic puncture. 4JR Am ]
Roentgenol. 1991;157:1259-62.

Scheinert D, Laird JR Jr, Schréder M, Steinkamp H, Balzer JO, Biamino G.
Excimer laser-assisted recanalization of long chronic superficial femoral artery
occlusions. J Endovasc Ther. 2001;8:156—66.

DormandyJA, Rutherford RB. Management of peripheral arterial disease (PAD).
TASC Working Group. TransAtlantic Inter-Society Consensus (TASC). J Vasc
Surg. 2000;31:51-296.

van der Heijden FH, Eikelboom BC, Banga JD, Mali WP. Management of
superficial femoral artery occlusive disease. Br J Surg. 1993;80:959-63.

Dalman RL, Taylor LM. Basic data related to infrainguinal revascularization
procedures. Ann Vasc Surg. 1990;4:309-312.

Noory E, Rastan A, Sixt S, et al. Arterial puncture closure using a clip device
after transpopliteal retrograde approach for recanalization of the superficial fem-
oral artery. J Endovasc Ther. 2008;15:310—4.

Kluge A, Rauber K, Breithecker A, Rau WS, Bachmann G. Puncture of the
popliteal artery using a Doppler-equipped (SMART) needle in transpopliteal
interventions. Eur Radiol. 2003;13:1972-8.

Yilmaz S, Sindel T, Erdogan A, Mete A, Liileci E. Hematoma after percutane-
ous transpopliteal stenting and remote suturing of the popliteal artery. ] Endovasc
Ther. 2002;9:703—6.

Schmidt A, Bausback Y, Piorkowski M, et al. Retrograde recanalization tech-
nique for use after failed antegrade angioplasty in chronic femoral artery occlu-
sions. J Endovasc Ther. 2012;19:23-9.

Fanelli F, Lucatelli P, Allegritti M, Corona M, Rossi P, Passariello R. Retro-
grade popliteal access in the supine patient for recanalization of the superficial
femoral artery: initial results. J Endovasc Ther. 2011;18:503-9.

Evans C, Peter N, Gibson M, Torrie EP, Galland RB, Magee TR. Five-year ret-
rograde transpopliteal angioplasty results compared with antegrade angioplasty.
Ann R Coll Surg Engl. 2010;92:347-52.

Sangiorgi G, Lauria G, Airoldi F, et al. Retrograde popliteal access as bail-out
strategy for challenging occlusions of the superficial femoral artery: a multicenter
registry. Catheter Cardiovasc Interv. 2012;79:1188-93.

Schmieder GC, Richardson AI, Scott EC, Stokes GK, Meier GH III,
Panneton JM. Outcomes of reinterventions after subintimal angioplasty. J Vasc
Surg. 2010;52:375-82.

Noory E, Rastan A, Schwarzwiilder U, et al. Retrograde transpopliteal recanali-
zation of chronic superficial femoral artery occlusion after failed re-entry during
antegrade subintimal angioplasty. J Endovasc Ther. 2009;16:619-23.

Airoldi F, Faglia E, Losa S, et al. A novel device for true lumen re-entry after
subintimal recanalization of superficial femoral arteries: first-in-man experience
and technical description. Cardiovasc Intervent Radiol. 2011;34:166-9.

Shin SH, Baril D, Chaer R, Rhee R, Makaroun M, Marone L. Limitations of
the Outback LTD re-entry device in femoropopliteal chronic total occlusions.
J Vasc Surg. 2011;53:1260—4.

Wissgott C, Kamusella P, Andresen R. Treatment of femoropopliteal stenoses
and occlusions with mechanical rotational catheters: comparison of results with
the Rotarex and Pathway devices. J Cardiovasc Surg (Torino). 2012;53:177-86.
Laird JR, Zeller T, Gray BH, et al. Limb salvage following laser-assisted angio-
plasty for critical limb ischemia: results of the LACI multicenter trial. / Endovasc
Ther. 2006;13:1-11.

Das TS. Excimer laser-assisted angioplasty for infrainguinal artery disease.
J Endovasc Ther. 2009;16(11):98-104.

Laird JR. Peripheral excimer laser angioplasty (PELA) trial results. Presented
at: Late Breaking Clinical Trials. Transcatheter Cardiovascular Therapeutics
Annual Meeting; 2002; Washington, D.C.

28 l CLINICAL MEDICINE INSIGHTS: CARDIOLOGY 2014:8(S2)


http://www.la-press.com
http://www.la-press.com/journal-clinical-medicine-insights-cardiology-j48

