
173

Infra-inguinal angioplasty in patients with critical limb ischemia

Radiol Bras. 2008 Mai/Jun;41(3):173–176

Original Article • Artigo Original

Infra-inguinal angioplasty in patients with critical limb

ischemia Rutherford grade III, category 5*
Angioplastia infra-inguinal em pacientes com isquemia crítica grau III, categoria 5

de Rutherford

Abdo Farret Neto1, Eduardo Baptista Faria2, Alessander Laurentino3

OBJECTIVE: To evaluate the efficacy of infra-inguinal, primary angioplasty as a method of limb salvage in
patients with trophic lesions secondary to critical ischemia. MATERIALS AND METHODS: Thirty-six patients
submitted to primary percutaneous transluminal angioplasty without stenting were evaluated. All of them
presented critical limb ischemia with trophic lesion (Rutherford grade III, category 5). Eighty-four angioplasties
were performed for 17 lesions in superficial femoral artery, 16 lesions in popliteal artery, and 51 lesions in
below-knee arteries. Additionally, prevalence in relation to sex, age, limb involved and main comorbidities
have been discussed, with technical considerations regarding procedures and materials utilized. RESULTS:
Clinical success has been defined as complete healing of the trophic lesion or amputation level limited to
toes or forefoot, not requiring bypass surgery, independently from time, drugs utilized and number of
debridement procedures performed. CONCLUSION: Femoropopliteal and below-knee angioplasties present
high technical success, low mortality and low complications rates and are highly effective in the treatment
of patients with critical lower limb ischemia.
Keywords: Balloon angioplasty; Percutaneous transluminal angioplasty; Popliteal artery; Leg arteries; Limb

salvage; Lower extremity.

OBJETIVO: Analisar a eficiência da angioplastia primária infra-inguinal como método de salvamento de membros
em pacientes portadores de lesões tróficas por isquemia crítica. MATERIAIS E MÉTODOS: Foram analisados
36 pacientes submetidos a angioplastias primárias sem stent. Todos os pacientes apresentavam isquemia
crítica com lesão trófica — grau III, categoria 5 de Rutherford —, sendo 17 lesões na artéria femoral super-
ficial, 16 na artéria poplítea e 51 em artérias da perna, totalizando 84 angioplastias. Foram analisadas tam-
bém as prevalências em relação a sexo, membro afetado, idade e principais comorbidades, sendo tecidas
considerações técnicas sobre os procedimentos, assim como os materiais utilizados. RESULTADOS: Consi-
derou-se sucesso quando a lesão trófica que motivou a angioplastia cicatrizou, ou o nível de amputação
limitou-se a artelhos ou ao antepé, sem ter havido necessidade de procedimento cirúrgico de reconstituição
do fluxo sanguíneo (bypass), independentemente de tempo, drogas associadas e números de desbridamentos
realizados. CONCLUSÃO: As angioplastias no segmento femoropoplíteo e infrapoplíteo são procedimentos
de elevado sucesso técnico, baixa morbidade e mortalidade, constituindo-se procedimento eficaz em pacien-
tes com isquemia crítica de membro inferior.
Unitermos: Angioplastia com balão; Angioplastia transluminal percutânea; Artéria poplítea; Artérias da perna;

Salvamento de membro; Extremidade inferior.
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lesions in the femoropopliteal and
infrapopliteal segments, with an increasing
number of reports in the literature(3). Recent
series demonstrate that PTA in this seg-
ment, with or without stent implantation,
presents a reasonable rate of limbs salvage,
although controversies still remain about
indications, patients selection and long-
term results(4,5).

Considering this undefined scenery, the
present study was primarily aimed at dem-
onstrating the PTA effectiveness in this
controversial arterial segment. For this
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INTRODUCTION

Developments in the manufacturing
technology for materials utilized in
endovascular techniques have allowed
angioplasty in more and more distal arte-
rial segments(1). Percutaneous transluminal
angioplasty (PTA) has proved its useful-
ness in the management of iliac atheroscle-
rotic disease, with short- and long-term
results comparable to surgical treatment(2).
PTA is considered as an acceptable thera-
peutic procedure for the management of
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purpose, the authors have adopted an ex-
clusively clinical parameter in the follow-
up of angioplasties patency and results.
Such parameter corresponded to achieving
the healing of the trophic lesion without
major amputation, exclusively by means of
endovascular correction of the baseline
vascular disease, with clinical follow-up of
36 patients with critical lower limb
ischemias submitted to 84 infra-inguinal
angioplasties without stenting.

MATERIALS AND METHODS

The present study was approved by the
Committee for Ethics in Research of the
involved institutions.

Thirty-six patients submitted to infra-in-
guinal angioplasty were evaluated in the
period between April 1, 2004 and August
3, 2005. All of them had presented with
Rutherford grade III, category 5 critical
limb ischemia(6). Twenty patients were men
and 16, women, in the age range between
43 and 83 years (mean, 65.17 years). Main
risk factors associated were diabetes (61%)
and arterial hypertension (22%).

The technical objective to be achieved
was the obtention of at least one patent
artery to the foot, in the case of tibial arter-
ies, or to the ankle, with collateral vessels
to the foot, in the case of fibular artery; this
would guarantee a good blood supply to
allow the feasibility of cicatrization.

The patients were previously given anti-
platelet drugs — AAS 100 mg/day, and had
undergone diagnostic angiography. After

the procedure, all of them remained under
continuous, combined anti-platelet therapy
(AAS 100 mg/day plus clopidogrel 75 mg/
day) during four weeks.

For lesions located below the middle
third of the superficial femoral artery, the
approach of choice was anterograde, with
4F introducer and without therapeutic cath-
eter. In cases of associated lesions in the
iliac, common femoral, deep femoral arter-
ies and proximal segment of the superficial
femoral artery, the contralateral approach
was adopted, with a 6F contralateral intro-
ducer (Balkin).

Arterial access was obtained with
0.035″ guide wires, and 0.014″ Galeo M
guide wires (Biotronik GmbH&Co. KG;
Berlin, Germany) to cross the lesions and
sustain the angioplasties.

Following the catheter implantation,
5000 UI heparin/500 ml saline solution was
injected through this device at a rate of 40
drops/min, along the procedure.

The following balloon-catheters were
utilized: Gazelle® Monoraill (Boston Sci-
entific Ireland Ltd.; Galway, Ireland) for di-
ameters = 4 mm with < 2 cm in length,
Pheron® for more extensive lesions, with
> 4 mm in diameter, and Pleon® for lesions
with < 4 mm in diameter, both from Bio-
tronik (Biotronik GmbH&Co. KG; Berlin,
Germany). It is important to note that long
balloons were not utilized in the present
casuistic.

Balloons were selected according to the
diameter of the vessels to be treated, with-
out oversizing, and based on calibrated

measurements performed during the proce-
dure. Only 0.014″ guide wires were utilized
for crossing the lesions, under road-map-
ping guidance in a Philips Integris® V5000
digital angiography equipment (Philips
Medical Systems; Best, Netherlands).

In cases of leg arteries angioplasty, 5 ml
(5 mg) isosorbide mononitrate (Mono-
cordil® – Baldacci S.A.; São Paulo, Brazil)
previously diluted in 9 ml saline solution
was injected through the catheter.

Immediately after each procedure, a fol-
low-up angiography was performed to con-
firm the effectiveness of the angioplasty
and the necessity or not to reinflate the
balloon.

In case of dissection, a longer balloon
inflation was performed. If a residual steno-
sis of > 30% was suspected, the stenosis
was measured by a software installed in the
digital angiography equipment. Then, the
maximum balloon inflation pressure was
applied, or a larger balloon was utilized.
After the satisfactory angioplasty result, a
final angiography was performed to dem-
onstrate the good distal perfusion and ab-
sence of embolization (Figure 1). The cath-
eter was removed at the end of the proce-
dure, since full heparinization was not re-
quired.

The lesions dressings management
could not be standardized because the pa-
tients came from and went back to several
health institutions in different cities; how-
ever, general principles of hygienization
were adopted, with removal of necrosed
tissues.

Figure 1. Angioplasty of the

dorsalis pedis artery utiliz-

ing 0.014″ guide wire and

2.5 × 10 balloon.
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The follow-up was performed with
physical examination and clinical evalua-
tion of the lesion progression. In cases
where the cicatricial progression was not
satisfactory, the patients were referred
again to the author’s institution.

The procedure was considered as suc-
cessful in cases where cicatrization of the
trophic lesion was achieved, without ma-
jor amputation. Failure was determined by
non-cicatrization, necessity of surgical
revascularization or major amputation.

RESULTS

Thirty-six patients were submitted to
angioplasty for 84 lesions, 17 (20.2%) of
them in the superficial femoral artery, 16
(19%) in the popliteal artery, and 51
(60.8%) in leg arteries (Graphic 1).

Only eight patients presented with le-
sions restricted to the femoropopliteal seg-
ment, without affecting the leg arteries. In
18 patients, the lesions involved the legs ar-
teries, with no alteration in the femoro-
popliteal segment. Twenty-six patients
(72.2%) presented with more than one le-
sion, independently from the segment in-
volved, and 12 (33.3%), more than two
lesions. Nine (10.7%) of the 84 treated le-
sions corresponded to occlusions. Eight of
these lesions could be successfully
recanalized (Figure 2). Most of these le-
sions had < 3 cm in length, tabulated ac-

giography equipment. Also, no acute flow-
limiting dissection was observed therefore,
no case required stenting. No arterial rup-
ture, acute arterial occlusion or death was
observed during the procedures.

Seven of the 36 patients missed the fol-
low-up, so the clinical progression and,
consequently, the angioplasties effective-
ness, was evaluated in 29 patients. Twenty-
four (82.76%) of these 29 patients could
achieve the end-objective of the present
study, that is to say that cicatrization of their
trophic lesions was achieved, without ma-
jor amputation. Four of these 24 patients
underwent minor amputations, one surgi-
cal debridement, and the remainder 19 pa-
tients, ambulatory management of wound
dressings. Four (13.79%) of the five

Table 1 Classification of lesions treated in com-

pliance with the TASC II guidelines for the femoro-

popliteal segment.

TASC II

A

B

C

D

Number of patients

7

19

6

4

36Total

Graphic 1. Angioplas-

ties prevalence – note

the great number of

infrapatellar lesions.

Superficial
femoral artery

Popliteal
artery

Leg
arteries

Total

cording to the TASC II Inter-Society Con-
sensus for the Management of PAD(7), as
shown on Table 1.

No residual stenosis > 30% was ob-
served at the end of the procedures. Mea-
surements were performed with an appro-
priate software installed in the digital an-

Figure 2. Popliteal artery re-

canalization utilizing 0.014″
guide wire and 3 × 30 balloon.
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(17.24%) patients who could not achieve
the end-objectives of the present study
underwent amputation at the level of the
leg, and one (3.45%), at the level of the
thigh, the latest as a result of Fournier gan-
grene, four months after the procedure,
progressing to death. However, before the
amputation, the patient presented with pal-
pable dorsalis pedis pulse.

DISCUSSION

In the present study, there was a high
prevalence of diabetic patients. This fact
may determine a lower long term patency
of the angioplasties, considering that dia-
betes is associated to a worse prognosis(8).

Because of the diabetes prevalence,
most o lesions were found in leg arteries
and, frequently, the patients presented with
multiple lesions (Table 1). Despite the
higher rate of limbs salvage in patients sub-
mitted to stenting reported by some stud-
ies in the literature(9), in the present study
stenting was not required, considering the
absence of immediate residual stenosis >
30% or flow-limiting dissection. The au-
thors attribute this fact to the cautious se-
lection of low profile balloon, without
oversizing, utilizing only 0.014² guide
wires to cross the lesions, to the careful,

slow balloon deinflation avoiding the risk
for implosion of the treated area, and to the
longer angioplasty procedures in cases of
dissection or recoil.

Despite the high rate of missed follow-
ups (19.44%), the number of patients who
achieved the end-objective, i.e., the trophic
lesion cicatrization with or without minor
amputations, was relatively high (Graphic 2).

It is known that both traditional and
endovascular procedures for arterial flow
restoration have a limited duration, but the
objective of lesion healing should be
achieved through the less morbid approach.
Likewise in the conventional surgery (by-
pass), the clinical success is the primary
end-objective to be achieved, with im-
provement or healing of symptoms, which
is corroborated by numberless authors(10,11).

The authors believe that the ideal fol-
low-up of patients submitted to femoro-
popliteal or infrapopliteal angioplasty
should include echo-Doppler studies regu-
larly repeated at scheduled intervals, but all
of the patients in the present casuistic come
from the SUS – Sistema Único de Saúde
(the Brazilian universal public health sys-
tem), where the echo-Doppler method is
not available; additionally, the patients can-
not afford the costs of such studies. How-
ever, if the study is aimed at evaluating the

clinical progression of the lesions, there
will be room to allow that the follow-up of
this patients is performed by a non-special-
ist in more remote regions of the country.

Therefore, taking the cicatrization of
trophic lesion cicatrization as an end-objec-
tive, femoropopliteal and infra popliteal
angioplasties have shown to be a highly
successful technical procedure, with low
morbidity and mortality rates, and high ef-
fectiveness in the healing of patients with
critical lower limb ischemia.
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