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ABSTRACT

Background: Endovascular management of popliteal artery (PA) occlusive disease constitutes a territory
of true challenge. PA comprises a milieu that have higher likelihood of de novo disease, challenging
lesions, and amplified response to injury with overall implication on difficult recanalization, limited room
for stenting and higher restenosis rate. Aim of study: To evaluate the outcome of percutaneous
transluminal angioplasty (PTA) in recanalization of PA total occlusive lesions, its feasibility, safety,
patency and complications. Patient and Method: Between October 2012 through December 2014, 21
patients with severe ischemia due to PA occlusive disease were included in this study. Rutherford ischemia
class 4 was the main presentation in eight (38%) cases. Ischemic Heart Disease (IHD) was the main co-
morbidity in 20 (95%) cases. Distal reconstitution of one tibial vessel was present in 10 (47.6%) cases.
Patients were followed up both clinically and by duplex ultrasound at one, six, and12 months. Results: The
procedure was technically successful in 19 patients who had immediate angiographic success with
restoration of distal pulsationsin 13 patients. Failure to cross the lesion occurred in two cases. One patient
had groin hematoma that required open surgical control and repair. Primary patency rates were 72.3%,
35.3%, and 21.4%, while limb salvage rates were 85.7% ,80.9% , and 66.7% at 1,6, and 12 months
respectively. Conclusion: Although technically demanding, PTA can be considered as a feasible and safe
option for revascularization of total occlusive lesions of the PA. The relatively mid-term low patency rates
should not preclude the advantage of buying time for achieving limb salvage in poor surgical risk patients.
Keywords. Percutaneous transluminal angioplasty, popliteal artery, total occlusion.

INTRODUCTION

Approximately 60% to 70% of symptomatic
peripheral arterial disease (PAD) is secondary to
underlying femoropopliteal (FP) lesions. * PA
lesions whether isolated or extending from
superficial femoral artery (SFA) disease belong to
a territory that is characterized by unique slow-
flow and high resistance environment with
resultant increased incidence of plague
accumulation and higher likelihood of long diffuse
occlusions rather than mild focal stenoses. 2 The
aforementioned criteria are claimed for the
prevalence of both de novo disease and higher
incid%nce of restenosis following interventions as
well.

Open surgical revascularization of PA occlusive
disease congtitutes a challenging task especialy in
high risk, diabetics, and/or patients who have poor
autogenous conduit. However, there is a debate
about PTA as a first choice in treatment of PA
occlusive disease owing to the fact that PA is the

solitary inflow to the tibial vessels*®. Moreover,
the intimacy of PA to the knee joint demands
accommodation during limb movement, including
bending, shortening, and torsion. Thus add to the
generated stresses should a stent be implanted in
the PA. This belief is especially considered true
for the middle segment of PA and lead to the
traditional concept of the so called “non-stent
zone’. ™°

The aim of this retrospective study isto revise,
describe and evaluate the results of PTA in PA
total occlusive lesions regarding the feasibility,
safety, patency and complications.

PATIENTSAND METHODS

The study was conducted in Kasr Al-Ainy
teaching hospitals during the period from October
2012 through December 2014. Twenty one
patients with chronic atherosclerotic lower limb
ischemia due to PA occlusive lesions were
included in the study. Exclusion criteria included
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patients with acute ischemia, chronic ischemia
due to non-atherosclerotic causes and patients
who suffer chronic kidney disease (serum
creatinine level > 2 mg/dl or creatinine clearance
< 30 ml/ min).

Demographic and clinical data including age,
gender, and severity of ischemia whether
intermittent claudication or critical limb ischemia,
and the presence of any possible risk factor or co-
morbidities were obtained. In addition to the
routine laboratory investigations, the ankle-
brachia index (ABI) was measured and a color-
Doppler ultrasound (USCD) was done. A pre-
procedural computed tomography-angiography
(CTA) to achieve complete anatomica overview
of the morphology & diameter of the PA, length
of the occluded segment, proximal lesions, and
distal run-off intibial arteries was also performed.

The procedure, possible complications,
benefits, risks and other alternative interventions
were all explained to the patients and an informed
consent was obtained.

Technique

A loading dose of clopidogrel 300 mg was
given the night of the procedure, both groins were
prepared and draped with the patient lying in
supine position. Local anesthetic (Lignocaine 2%)
was infiltrated at the access site. An ipsilateral
common femora artery (CFA) access in the
majority of cases was established by 6-F sheath.
After 5000 IU Heparin was administrated
through the sheath and scout angiogram was
obtained, lesions were negotiated and crossed by
either 0.035" Terumo (Terumo, Inc.) or 0.018"
V18 (Boston Scientific Inc.) wire. Vertebral or
Bernstein catheter supported either wire during
the process of lesion negotiation and crossing.

Lesion crossing was attempted either by
transdumina or subintimal route. Reentry was
accomplished by exploiting the angled tip of the
catheter and no special reentry device was used.
PTA was done by compliant balloons of a length
suitable to the arterial segment being treated.

We commenced the dilatation by a 3 mm
diameter balloon followed by a 4 mm diameter
one. A strict adherence to the nominal pressure of
a given baloon was respected and balloon
inflation lasted for one minute. A check
angiogram was obtained following each balloon
deflation. The use of a 5 mm diameter balloon
was dependent on the finding of less satisfactory
picture on the check angiogram.

Whenever a dissection was encountered,
additiona inflation of a balloon (sometimes in a
diameter that is one millimeter less than the
diameter of the initially used one) for 3 minutes
a a pressure sightly lower than the nominal
pressure. Arteriotomy was closed by manual
pressure for 10 minutes. The groin was strapped
in figure of eight adhesive tape for further 12
hours.

Angiographic success of the procedure was
considered if the distal flow was reestablished
with residual stenosis less the 30%, if any, and
without flow limiting dissection. Clinical success
was considered by restoration of distal pulses and
relief of patient symptoms. Complications were
divided into mgor and minor. Major
complications included death, need for emergency
surgery, major bleeding or acute thrombotic
occlusion.  Minor  complications included
hematoma, treated dissection, dye extravasation
or peripheral emboli.
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Fig. (1): Totad Occlusion of the femoropopliteal Fig. (2): Total Occlusion of P2 segment with poor runoff,
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Fig. (3): Tota Occlusion of P2 segment with runoff to  Fig. (4): Total Occlusion of P2 segment with very
ATA & peroneal artery, A. Successful PTA of the PA poor runoff, A. Successful PTA of the PA & the
& the posterior tibial artery, B. peronedl artery, B
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Successful PTA with revascularization of PA to both  Successful PTA with revascularization of PA to
anterior and posterior tibial arteries, B. tibioperoneal trunk, B.
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Fig. (7): Tota Occlusion of P1 segment with poor run off, A. Successful recanalizatin of popliteal &
posterior tibial arteries, B. PTA of PA induced dislodgement of thrombus distally. C. Dislodged embolus
into posterior tibial artery, D.
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Most patients were discharged on the second
post-procedure day after receiving instructions on
risk factors control and treatment including
Aspirin 150 mg/ day and Atrovastatin for life,
Clopidogrel 75 mg/ day for at least 3 months.
Patients were advised for supervised walking
exercise, foot care & protection and proper
shoeing. Wound care, debridement and minor
amputations were performed whenever indicated
before hospital discharge.

Follow up was done at 1, 6, and 12 months

after the procedure by clinicd and duplex
examination. Clinical assessment included relief
of ischemic pain, quality of dista pulsations,
healing of ulcer &/or amputation stump and
resolution of infection.
Any additional endovascular procedures to
maintain or restore patency of the vascular
channel were recorded, as well as any open
surgical  revisions, bypasses, and major
amputations performed through the follow up
period.

RESULTS

This retrospective study was carried out in
Kasr Al-Ainy Teaching Hospitals and included 21
patients (13 males and 8 females) between
October 2012 through December 2014. Their age
range was 45-82 (mean 61+7.9) years. The
commonest recorded co-morbidity was ischemic
heart disease (IHD) which was found in 20 (95%)
cases. Other risk factors included diabetes,
hypertension and smoking in 18 (86%), 12 (57%),
and 11 (52%) patients, respectively. Variable
degrees of severe ischemia were the indication for
intervention in all patients: Rutherford class 3 in
4, class 4 in 8, class 5 in 3 and class 6 in 6
patients.

All lesions were denovo total occlusive in
nature. Patient demographics, underlying clinical
features, and lesion distribution & characters are
listed in Table-1.

Table-1 Patient demographics and base line
clinical features

Patients total number 21 (100%)
Gender: Male/Female 13 (62%)/8 (38%)
Agerange (years),

Mean + SD* 45-82, 61+7.9
IHD 20 (95%)
Diabetes mellitus 18 (86%)
Hypertension 12 (57%)
Smoking 11 (52%)
Severity of ischemia

- Rutherford class 3 4 (19%)

- Rutherford class 4 8 (38%)

- Rutherford class 5 3(15%)

- Rutherford class 6 6 (28%)
PA segment involved :

- P 7

- P2 8

- P3 13
Associated lesions

- lliac 1

- SFA 9

- Tibioperoned 8

Run-off vessels

- 2-3(good) 11

- 0-1(Poor) 10

An ipsilatera CFA access was done in the
majority of cases n. 16 (76.1%), while a
contralateral CFA was used in the remainder to
tackle associated iliac or proximal SFA lesionsin
1 and 4 cases respectively. Immediate
angiographic success was achieved in 19 cases
with restoration of pedal pulsations in 13 cases.
Figures 1-6 show recanalization of PA occlusions
to at least one of thetibia vessels.

Failure to cross the lesion occurred in two
cases one of them subsequently had an above
knee amputation and the other one had open
surgical revascularization because of dista
thrombo-embolization into posterior tibial artery
(Figure 7). Complications occurred in the form of
groin hematoma that required open surgical
evacuation and repair. However, the patient died
two weeks later because of myocardial infarction.
Further management in the form of minor
amputation was done for five cases. Procedure
details and outcome are shown in Table-2.
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Table-2: Procedur e details and outcome

Parameter Number
Access (Puncture) site After one month, the results of follow up were
- lpsilateral CFA 16 the same as immediate outcome after intervention.
- Contralatera CFA 5 At six months follow up, one case was lost. Six
Diameters of the balloon used cases still had their pedal pulses with primary
- 3mm 21 patency rate 6/17 (35.3%). At one year follow up,
- 4mm 21 a case had spreading gangrene necessitating
- 5mm 7 above knee amputation and two cases were lost in
Successful recanalization 19 follow up. The primary patency rate was 3/14
Pedal pulse restoration 13 (21.4%) as three cases remained preserving their
Minor amputations 5 pedal pulse. However, limb salvage rate at the
Complications same follow up intervals was 85.7%, 80.9%, and
- Groin hematoma (Open repa| r) 1 66.7% respeCUde Follow up results at 1, 6 and
Failure of recanalization 2 12 months are shown in Figure 8.
- Major amputation 1
- Femoro-distal bypass 1
90.00%
80.00% '
70.00%
60.00%
50.00%
O\o 40.00%
30.00%
20.00%
10.00%
0.00%
1 6 12
month months months
M 1ry patency rate 72.20% 35.30% 21.40%
i Limb salvage rate| 85.70% 80.90% 66.70%

Figure8: 1V patency & limb salvage rates at 1,6, and 12 months

DISCUSSION

The number of endovascular procedures
performed for the treatment of symptomatic PAD
has been progressively increasing over the last
two decades. Such procedures have significantly
replaced conventional surgical solutions in many
iliac and SFA lesions.’® However, the role of PTA
in revascularization of PA lesions remains
controversial, as there is no consensus on the
optimal form of intervention used in this arterial
segment. 11-13

The pattern of “long occlusive’ rather than
“short stenotic” lesions commonly encountered in
the femoropopliteal portion, the fear of PA
dissection (being the channel to tibial arteries

supplying the leg & foot), and the characteristic
relation of the PA to the knee joint are all factors
that traditionaly thwart the temptation to
endovascular intervention of the PA. These are
particularly true especialy if the lesion belongs to
an advanced TASC grade. * However, open
surgery poses higher morbidity especially in high
risk patients with poor dista run off. In addition,
severa reports have shown that PTA rarely
jeopardizes subsequent surgery and the lower
patency rates following PTA in comparison to
surgery are not necessarily followed by inferior
limb salvage. In other words, the outcome of
patients who had bypass surgery after a previous
PTA did not differ from those who underwent
surgery first.”®
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Primary patency rates at 1-year following PTA
in the PA segment varies greatly from 22 to 81%.
The wide diversity among the published resultsis
due to differences in criteria used to denote
success, patients' demographics and the types of
lesions treated. * 2 In this study, IHD (95% of
patients) could have affected rethrombosis due to
low cardiac reserve while diabetes (86% of
patients) could be claimed as a risk factor of
disease progression.

The role of PTA in treating intermittent
claudications due to PA occlusive disease is
another debatable issue as some authors did not
find valid consensus regarding the use of popliteal
angioplasty to treat claudication, ®'® while others
concluded immediate improvement of symptoms
after a successful angioplasty especially in short
singlelesions. *

To date, a wide variation in success rates has
been reported for endovascular techniques on
dealing with chronic total occlusion rather than
stenotic lesions with the likelihood of better
success rates in the latter.®® Subintimal
recanaization with dista reentry has been
proposed as a solution for the inability to achieve
true lumina crossing of occluded vessels,
particularly in long and complex lesions with
success rates ranging from 74% to 92%. %
However, the ability to re-enter the true lumen of
the target vessel remains a limitation.
Uncontrolled guide wire advancement distal to
the target lesion can be relatively unpredictable
and reentry may occur distal to significant
collaterals jeopardizing the distal perfusion. In
this study, &l patients had total occlusions in
which 90.4% could be safely recanalized. We did
not use any reentry device, only the angled tip
catheter was exploited to direct the tip of the
guidewire into the true lumen.

The overall success rates have shown to be
superior in patients having better run off. In this
context, previous reports have concluded that
initially successful cases had better long term
follow up patency rates in patients who had better
runoff at the time of PTA than in those with poor
runoff. 2% These reports conform to our results.
We found that both patency and limb salvage
where much better in 11 (52.3%) patients who
had good dista run off a the time of
revascularization.

Some reports have advocated that no
significant difference could be recognized in

primary patency between patients who received
balloon angioplasty alone and those treated with
balloon angioplasty and stenting. Others
concluded lower secondary patency in the stent
group because of high risk of instent restenosis
whenever a stent is deployed in a joint area. In
other words, the mgjority of authors have
advocated balloon angioplasty aone as a safer
choice on dealing with PA lesions; others have
championed either selective or primary stenting of
these lesions. *>** We did not use stents in our
study because we did not have residual stenosis
more the 30% and no flow limiting dissection.
Stringent reduction of trauma to the artery being
treated decreased the number of potential flow
limiting dissection near to nil. This was achieved
through the use of undersized balloon keeping its
inflation pressure at the nominal pressure value.
Moreover, when a dissection was encountered
prolonged balloon inflation, for three minutes,
(sometimes with balloon one millimeter less than
the initially used one) sufficed in al cases.

In our study, the primary patency rate after 1
year were inferior to the reported patency rates
after surgical revascularization in similar patients
concluded in previous reports. 2% However, the
limb salvage rate was not far below corresponding
rates especially when considering the high
percentage of poor surgical risk patients with poor
distal run off included in this study. Moreover,
our results have shown high technical success
rate, no major periprocedural complications, there
was no need for further intervention in patients
who continued their follow up.

CONCLUSION

Although technically demanding, PTA can be
considered as a feasible and safe option for
revascularization of total occlusive lesions of the
PA. The relatively mid-term low patency rates
should not preclude the advantage of buying time
for achieving limb salvage in poor surgical risk
patients.
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