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Abstract:

Purpose: The aim of the study was to evaluate the results of percutaneous transluminal angioplasty
(PTA) of femoropopliteal arteries in patients with critical lower limb ischemia;

Materials and methods: From June 2006 till May 2008, 40 patients underwent 40 PTA procedures,
18 were of the superficial femoral artery (SFA), 7 of the popliteal artery, 9 of both arteries and 6 of

the common femoral artery (CFA). Twenty-nine procedures were performed for treatment of
stenoses and 11 for occlusion. The patients were monitored clinically with non-invasive

hemodynamic studies.

Results: The technical success rate was 97.5%. Overall primary patency rates at 24 months were
67.5%. Primary patency rates in limbs with occlusion were 45.5% compared with 75.9 in limbs with
stenoses. Two major amputations were performed. The overall survival rate was 95%.

Conclusion: The 2 years results of femoropopliteal PTA performed for treatment of CLI seemed to
be near the results of infrainguinal bypass grafting reported in literature. Because PTA does not
preclude the performance of future surgery and associated with low morbidity and mortality rates, it
should be a first choice treatment for patients with CLI for selected lesions.

Introduction:

Transatlantic Inter-Society Consensus (TASC)
for the management of peripheral arterial
disease (PAD) defined CLI for all patients with
chronic ischemic rest pain, ulcers or gangrene
attributable to objectively proven arterial
occlusive disease (TASC Il, 2007a). CLI is a
common problem. Its incidence in UK is
estimated to be between 50-100 cases per
100000 populations per year. Sixteen percent
undergo primary major amputation. CLI was
previously considered as a primary indication
for bypass surgery and  percutaneous
transluminal balloon angioplasty was only
considered if the patient was at high risk for
surgery or if autogenous bypass material was
not available (Nasr et al.,2002)

Aim of the Work :

The aim of this study is to evaluate the efficacy
of percutanous transluminal balloon angioplasty
of the femoropopliteal arterial lesions in
patients who present with CLI.

Materials and methods :
From June 2006 till May 2008, 40 patients with
CLI who underwent 40 femoropopliteal PTA

726

procedures in Al-Zhraa University Hospital
were evaluated in this study. All patients
included in this study were subjected to full
medical history, physical examination, basic
haematologic and biochemical tests. Patients
who presented with chronic rest pain, ulcers or
gangrene  were subjected to pressure
measurements to prove that they are attributable
to arterial occlusive disease ( ankle and toe
pressure measurements and transcutaneous
oxygen measurements (TCPO2)

Avrterial occlusive disease is suggested if either
ankle pressure <50-70 mmHg or

reduced toe pressure <30-50 mmHg or

reduced TCPO2 <30-50 mmHg.

The mean ankle/brachial pressure index (ABPI)
was 0.36 before PTA. A complete arteriogram
from the level of the renal arteries to the level
of the pedal arch was performed to correctly
plan treatment. Patients underwent crural artery
PTA simultaneously with femoropopliteal PTA
are excluded. PTA was performed in the
angiography suite (using Philips multidiagnost
3 DSI with the technology of road mapping)
under local anaesthesia . Low profile balloon
catheters (A-Trac, Fox PTA, BLUE MAX,
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Powerflex P3) were used with a balloon
diameter ranged from 4-6 mm in combination
of hydrophilic wires of diameter 0.018 - 0.035
inch . Balloon diameter was chosen according
to vessel size. 5000 units heparin were given
intraarterially before balloon inflation. Inflation
devices were used to inflate the balloons.
Inflation pressure was up to 8 atmospheres with
inflation duration of 1 minute . Completion
arteriography was performed in all cases using
non ionic contrast medium (Ultravist). All
patients received low molecular weight heparin
40 mg subcutaneously 4-6 hours after the
procedure and 150 mg aspirin daily.
Ankle/brachial pressure index (ABPI) and
segmental limb pressure were measured the day
after angioplasty to all patients and compared
with the preprocedural value. Patients were
observed in the hospital after the procedure.
The puncture site was inspected before
discharge.

The patients were evaluated at 1-, 6-, 12-, 18-
and 24 months periods. The ABPI was recorded
at each visit. If clinically warranted, Duplex
ultrasound was performed.

Criteria of success and failure :

Technical success is defined as restored
patency of the vessel with an angiographic
residual diameter stenosis of <30% and a
residual translesion pressure gradient < 10
mmHg.

Limb salvage after treatment of CLI is defined
as the preservation of a functional limb,
including at least part of the foot, without
requirement for prosthesis.

Haemodynamic Success is defined as an
increase in the ABPI of more than 0.10.
Patency was defined as maintainance of
achieved homodynamic improvement in the
relevant segment i.e. not more than 0.10 below
the highest postoperative index. If a drop more
than 0.10 is measured, proof of patency with
vascular imaging is required.

Primary patency : a revascularised segment is
considered to have’primary” patency if it has
had uninterrupted patency with either no
procedure performed on it or a procedure to
deal with disease progression in the adjacent
native vessel.

Results:

Patient demographics:

There were forty patients (32 men and 8
women) with median age 59 years
Twenty-four patients (60%) had ischemic rest
pain, 9 (22.5%) had minor tissue loss, 7

(17.5%) had major tissue loss. Femoropopliteal
PTA procedures performed for claudication are
excluded.  Twenty-five patients (62.5%) had
diabetes, 20 (50%) had ischemic heart disease
(IHD), 28 (70%) had hypertension, 15 (37.5%)
had dyslipidaemia, 30 (75%) had history of
smoking, and 4 (1%) had cerebrovascular
disease.

Lesion criteria:

Among 40 PTA procedures, 18 were of the
SFA, 7 of the popliteal artery, 9 of both arteries
and 6 for the CFA. Twenty-nine (72.5%)
procedure performed for stenotic lesions ( 19
for focal stenosis and 10 for multiple stenosis)
and 11 for occlusions ( 7 for short occlusion
<5cm and 4 for long occlusions >5 c¢cm). Good
run off (2-3 vessels) was the finding in 28
arteriogram and poor run off (0-1 vessel) in 12
arteriogram.

Technical Success :

The technical success rate was 95%. Technical
failure occurred in two patients, the first
resulted from inability to cross occlusive lesion
>5 cm at the level of SFA, this patient was
treated by elective femoropoplitel bypass
grafting using synthetic PTFE graft after 10
days of intervention. The second resulted from
residual stenosis >30% after PTA of the SFA
this patient was treated successfully by stenting

Complications:

Three cases were complicated by groin
hematomas. The hematomas were so small that
they not required transfusion. One case was
complicated by arterial spasm treated with
vasodilators and heparainization. One patient
developed femoral neuralgia syndrome, the
pain persisted for 6 weeks (Hallett et al., 1990).
Infection did not record at the puncture site
(Hampton and Sherertz .,1988).

Hospital stay and mean follow up:

Mean hospital stay was 5 days and mean follow
up was 16 mo.

Limb Salvage :

Two major amputations were performed during
the follow up period. The first was performed at
6 months and the second at 23 months after
PTA.

Patient Survival :

The patient survival rate at two years of
angioplasty was 95%. Two patients (5%) died
within 12 months of angioplasty. One in the
hospital after three days of operation, the cause
of death was heart failure due to extensive
myocardial infarction. The second patient was
died after 12 months of angioplasty at home.
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Patients Escaped Follow up :

Two patients escaped follow up. One at 5
months and the other at 11 months. The two
cases included in number of failed cases.

at 1, 6, 12, and 24 months for stenoses were
93.1%, 86.2%, 75.9%, and 75.9% respectively.
Cumulative primary patency rates at 1, 6, 12,
and 24 months for occlusive lesions were
72.7%, 54.5%, 54.5%, and 45.5% respectively.
Primary patency rate at 24 months for short
occlusions was 57.1% and for long occlusions
was 25%. Primary patency rate at 24 months
for focal stenosis was 89.5% and for multiple
stenosis was 50%. Primary patency rate at 24
months for lesions with good run off and with
bad run off were 75%, and 50% respectively.
Primary patency rates at 24 months for diabetic
and non diabetic patients were 50%, and 80%
respectively. Primary patency rates at 24
months for smokers and non smokers were
45.4%, and 78.9% respectively.

Patients underwent secondary interventions :
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Fig (2):
Percentage of succeeded cases in relation
to follow- up periods
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Primary patency:

Overall primary patency rates at 1, 6, 12, and
24 months were 87.5%, 77.5%, 70%, and 67.5
respectively. Cumulative primary patency rates

Three patients with SFA lesions were treated
with secondary stenting after failure of PTA at
the same time of PTA due to residual
stenosis>30%, then at 5 mo, and 11 months
respectively due to recurrent stenosis. Two
patients with SFA lesions were treated
successfully by elective femoropoplitel bypass
grafting using synthetic PTFE graft, the first
was done 10 days after technical failure of
PTA and the second was done after one month
of PTA. Two patients with popliteal artery
lesions  were secondary treated  with
femorotibial bypass using autogenous in situ,
great saphenous vein graft, the 1st after 1 mo of
PTA, and the second after 4 months of PTA.
Two patients were secondary treated with major
amputation, the first after 6 months of PTA
and the second after 23 months of PTA.
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Fig (2):
Overall patency rates, patency rates for
stenotic and occlusive lesions.

N.B. Technical failure and patients escaped follow up are included in the failed cases.
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Fig. (3)

(a)short occlusive lesion of the distal SFA
(b)PTA of the lesion
(c)post dilation completion arteriogram.

Fig. (4)

(a) high grade stenosis of the Rt SFA.
(b) PTA of the lesion.
(c) Post dilation completion arteriogram.

Fig. (5)

(a) long occlusive lesion of the distal Lt. SFA.
(b) PTA of the lesion.
(c) Post PTA completion arteriogram.
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Discussion:

The overall primary patency rate at 24
months was 67.5%, which is around the
figures of several previous studies (London
etal., 1995) .
The 2 years cumulative primary patency
rate of femoropopliteal PTA seemed to be
near the results of the infrainguinal bypass
grafting reported in the literature of
Dalman and Taylor (1998). Previous long-
term studies reported the superiority of
infrainguinal bypass grafting over PTA
regarding the 5-year % patency (TASC II,
2007b). Procedure related complications,
limb salvage, patient survival are much
better than bypass surgery. PTA did not
preclude future bypass grafting (Anne-
Marie, 2001).

Factors predicting outcome of PTA
were evaluated in this study and classified
into:

» Lesion characteristics.
 Patient demographics.
« Initial hemodynamic response.

Lesion Characteristics :

Stenotic lesions showed better results than
occlusive lesions (Capek et al., 1991).
Short occlusions and focal stenotic lesions
had better results than long occlusions and
multiple stenotic lesions respectively. A
previous study had shown the same results
(Hunink et al., 1994).

Patients with good run off showed
significant higher long term patency rates
than patients with poor run off. A previous
study had reported that patients with poor
(0 - to 1 vessel) runoff consistently showed
poorer long-term outcomes than those with
2-3 vessel run off (Johnston., 1992).
Another study documented 2-year patency
rates after femoropopliteal PTA as 55% in
limbs with good run off and 23% in limbs
with poor run off (Stanley et al., 1996).

Patient Demographics:

Diabetic patients were doing worse than
non diabetics after a year, though 1-month
results were not significantly different
(Danielsson et al., 2001). Smokers and
hypertensive patients has a significantly
worse outcome (Sayers et al., 1994).

Initial Hemodynamic Response :
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After  angioplasty, the extent of
improvement in the ankle brachial pressure
index (ABPI) serves as an indicator of the
immediate hemodynamic improvement and
also as a prognostic indicator. The mean
ABPI after PTA was 0.6. Previous study
showed that, improvement in the ABPI
after PTA has been shown to be strongly
predictive of sustained patency (Kumpe
and Jones., 1982).

So, factors predictive for a favorable
outcome are short lesions, stenoses, good
distal run off, non diabetics, non
hypertensive, and non smokers.

Conclusion:

Because of:

1- Femoropopliteal PTA performed for
treatment of CLI achieved an overall 2
years primary patency rate that is near the
results of infrainguinal bypass grafting
reported in literature

2- PTA does not contraindicate the
performance of future bypass surgery .

3- PTA has low morbidity and mortality.

4- PTA performed under local anaesthesia .
5- PTA avoids the hemodynamic instability
associated with clamping and declamping
that further add to the patient’s risk.

6- PTA does not need postoperative
admission in intensive care unit.

7-  PTA is combined with short term
hospital admission.

So, PTA is considered a first choice and an
accepted alternative to bypass surgery in
patients with femoropopliteal stenotic and
short occlusive lesions who presented with
CLI.
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