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Abstract 
 
Background: Lower extremity peripheral arterial disease (PAD) is a major cause of morbidity and mortality. 
Percutaneous endovascular therapy is an alternative to surgery for the treatment of PAD. While 
infrapopoliteal PTA was restricted to patients with short stenotic lesions or poor candidates for bypass, 
recently it has been used preferentially over bypass surgery by some groups due to the advent of new devices 
and techniques. The growing experience with endovascular therapy justifies an assessment of crural PTA. The 
aim of this study is reviewing our results in infrapopliteal angioplasty stratifying patients by anatomic 
characteristics according to the TASC classification. 

Patients and Methods: This study was conducted at Arab Contractors Medical Center and Mansoura 
University Hospital on 80 patients during the period from Jan 2009 till April 2013. Inclusion criteria were rest 
pain, ulceration and tissue necrosis. Exclusion criteria were life threatening infection, Burger’s disease and 
multilevel lesions. All patients were investigated by colour duplex scan, C.T.Aor M.R.A.  The TASC “I” 
classification for tibioperoneal occlusive disease was done. All procedures were done with local anesthesia, 
sometimes sedation was needed for irritable patients. 

Cases were performed preferentially through antigrade ipsilateral femoral access and rarely through 
retrograde contralateral access. All patients were anticoagulated with 10,000 IU heparin after initial 
angiography. 

We used 6F sheaths for ipsilateral antigrade access and 8F sheath for retrograde contralateral access, 4F 
vertebral catheters were used with 0.035 floppy angled giudewire (Terumo, Somerest, ND), 0.018, 0.014 
hydrophilic wire (Boston Scientific, Natick, Mass) or glide wire. Five cases had direct tibial vessel puncture 
using fluoroscopic guidance had been done.      Angioplasty was performed with low profile balloon 
(Amphirion Deep, Invatec, Italy) 2.5 to 3F. Balloon was inflated for 1 to 3 minutes.  

If vasospasm occurred; administration of 50-400 mcg of nitroglycerin was helpful. 

After the procedure, patients were given 600 mg loading dose of clopidogrel, if the patient didn’t receive it 
preoperatively, maintained on 75 mg daily dose for 3 months to one year, along with aspirin and statins. 
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Results: During the study period, 80 patients underwent PTA [14 (17.5%) for rest pain and 66 (82.5%) for 
tissue loss] after exclusion of five cases from the study due to failure of guide-wire passage. Antigrade access 
was used in 73 cases (91.25%) and seven cases (8.75%) retrograde access was performed due to difficult 
puncture. Primary patency was 58.75% at first year and 48.75% at second year. 

First year primary patency for TASC A through D was 83.3%, 87.5%, 45%, 34.6% respectively. And for   
Second year was TASC A through D was 72.2%, 68.75%, 40%, 26.9% respectively. Limb salvage at 1 year: 81%, 
and at 2 year: 75%. 

Conclusion: PTA is recommended as first line of treatment for TASC A, B, C lesions and TASC D patients 
who are not candidate for bypass. But more studies are needed to compare long term follow up between PTA 
and bypass in TASC D lesions.  
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INTRODUCTION 

Lower extremity peripheral arterial disease (PAD) is a 
major cause of morbidity and mortality. Symptoms range 
from claudication to critical limb ischemia (CLI), which is 
presented by rest pain, ulceration, and gangrene. Surgery 
is reserved for CLI.(1)  

Surgical approaches are associated with an increased risk 
for systemic and local complications due to comorbidities 
that characterize patients with PAD. So, percutaneous 
endovascular therapy is an alternative to surgery for the 
treatment of PAD.(2) 

Early studies of percutaneous angioplasty (PTA) of the 
tibioperoneal vessels reported 1-year patency rates  
of <15%, leading the authors to conclude this was 
suboptimal therapy that should be reserved for patients 
with no other options of treatment.(3) Indeed, for patients 
with CLI, surgical bypass grafting with autogenous 
conduit remains the gold standard, with 5-year limb 
salvage rates > 80%.(4) However, many patients who 
require arterial revascularization for CLI do not have an 
adequate saphenous vein, so alternate conduits with 
inferior patency and limb salvage rates must be used.(5,6)  

In contrast to femoropopliteal PTA, infrapopoliteal PTA 
has been less frequently used and still controversial due 
to heterogeneous results so offered predominantly to 
patients with CLI.(7) Although infrapopoliteal "crural" 
PTA was restricted to patients with short stenotic lesions 
or poor candidates for bypass;(8) crural PTA recently has 
been used preferentially over bypass surgery by some 
groups due to the advent of new devices and techniques. 
The growing experience with endovascular therapy 
justify an assessment of crural PTA.(9,10) 

Recently, the bypass versus angioplasty in severe 
ischemia of the leg (BASIL) study suggested that if the 
anatomy is conductive for angioplasty, primary PTA 
might be an appropriate first therapy even if the patient 

is a good candidate for bypass. However, ideal anatomy 
was not well defined in BASIL.(11) 

The Transatlantic Intersociety Consensus (TASC) “I” 
criteria represents a standardized definition for lesion 
characteristics.(12,13)  Outcomes of tibial PTA are difficult 
to predict from the existing literature owing to a lack of 
details regarding indications for intervention and lesion 
characteristics.(14-18) 

The primary goal in treating CLI is limb salvage and 
maintenance of quality of life, not patency.(19,20) 

The purpose of this study is reviewing our results in 
infrapopliteal angioplasty stratifying patients by 
anatomic characteristics according to the TASC 
classification. 

MATERIAL AND METHODS 

This study was conducted at Arab Contractors Medical 
Center and Mansoura University Hospitals on 85 
patients during the period from Jan 2009 till April 2013.  

Inclusion criteria were rest pain, ulceration and tissue 
necrosis. Exclusion criteria were life threatening 
infection, Burger’s disease and multilevel lesions. {66 
patients (82.5%) presented by ulceration and tissue 
necrosis, and 14 patients (17.5%) presented by rest pain}.   

All patients were subjected to thorough history taking 
for any comorbidity, general examination and routine 
laboratory investigations including complete blood 
picture, kidney function tests, liver function tests, fasting 
blood sugar, coagulation profile and lipid profile. 

All patients were investigated by colour duplex scan, 
C.TA., and MRA in cases of severe renal impairment. 

The TASC “I” classification for tibioperoneal occlusive 
disease is detailed as follows: 
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TASC A: a single stenosis < 1 cm long. 

TASC B: multiple focal (<1 cm) stenosis of tibial or 
peroneal arteries, including up to two focal stenosis at 
the tibial trifurcation or short tibial or peroneal stenosis 
in conjunction with femoropopliteal disease. 

TASC C: longer stenosis of 1 to 4 cm, occlusion 1 to 2 cm 
or extensive stenosis involves the trifurcation. 

TASC D: occlusion > 2 cm long or diffuse disease. 

All procedures were done with local anesthesia, 
sometimes sedation was needed for irritable patients. 

Cases were performed preferentially through antigrade 
ipsilateral femoral access and rarely through retrograde 
contralateral access. All patients were anticoagulated 
with 10,000 IU heparin after initial angiography. 

We used 6F sheaths for ipsilateral antigrade access and 
8F sheath for retrograde contralateral access, 4F vertebral 
catheters were used with 0.035 floppy angled giduewire  
(Terumo, Somerest, ND), 0.018, 0.014 hydrophilic wire 
(Boston Scientific, Natick, Mass) or glide wire. Five cases 
had direct tibial vessel puncture using fluoroscopic 
guidance Angioplasty was performed with low profile 
balloon (Amphirion Deep, Invatec, Italy) 2.5 to 3F. 
Balloon was inflated for 1 to 3 minutes.  

If vasospasm occurred; administration of 50-400 mcg of 
nitroglycerin was helpful. 

After the procedure, patients were given 600 mg loading 
dose of clopidogrel, if the patient didn’t received it 
preoperatively, maintained on 75 mg daily dose for 3 
months to one year, along with aspirin and statins. 

Angiographic success was considered when all 
technically accessible lesions were treated with < 30% 
residual stenosis. Hemodynamic success was 
defined:ABI increase of at least 0.1(21) Clinical success 
was defined as at least one upward clinical categorical 
shift, improvement of rest pain, improvement of wound 
or ulcer healing. 

Follow up: Patients were   followed up   weekly for one 
month, and then every 3 months for 1 year, and every 6 
months thereafter, or more frequently if stenosis were 
detected or to monitor wound healing. Patency was 
assessed with duplex ultrasound. Ankle brachial 
pressure index is measured.  

Salvage was defined as freedom from major amputation 
(below or above knee). Toe, ray or transmetatarsal 
amputations were considered minor amputations, not 
any higher amputations. 

 

Statistical analysis: The statistical analysis of data done 
by using excel program and SPSS program statistical 
package for social science version 10. 

The description of the data done in form of mean (+/-) 
SD for quantitative data .And Frequency & proportion 
for Qualitative data. 

The analysis of the data was done to test statistical 
significant difference between groups. 

For quantitative data student t-test was used to compare 
between two groups.  Chi square test was used for 
qualitative data. 

N.B: P is significant if < or = 0.05 at confidence interval 
95%. 

Patency and limb salvage was done using Kaplan –Meier 
curve. 

RESULTS 

During the study period, 80 patients underwent PTA {14 
(17.5%) for rest pain and 66 (82.5%) for tissue loss} after 
exclusion of five cases from the study due to failure of 
guide wire passage (one of failed cases needed urgent 
femorotibial bypass, another one improved clinically, 
post procedure, due to opening of new collaterals 
spontaneously during the procedures, the other three 
cases needed below knee amputation). Demographic 
data, comorbidities, clinical presentation and hospital 
stay are summarized in (Table 1). The median hospital 
stay was 5.1 days (range 3 – 16 days). Most of cases stay 
for one day before intervention and 2 days after except if 
there is periprocedure morbidity, complications or the 
need for amputation (either minor or major). 

Antigrade access was used in 73 cases (91.25%) and 
seven cases (8.75%) retrograde access was performed due 
to hostile anatomy from previous surgery or due to high 
femoral bifurcation. 

Intraprocedural complications: Flow limiting spasm 
occurred in 5 patients (6.25%) had been treated by 
nitroglycerin injections. Thrombosis occurred in 6 
patients (7.5%), two of them had been treated by 
aspiration and four patients had been treated by 
thrombolytic therapy. 

Post procedural complications: (Table 2): One patient 
(1.25%) died 3 weeks after discharge of unknown cause. 
Two patients (2.5%) developed transient contrast 
nephropathy. Three patient (3.75%) developed groin 
hematomas treated conservatively. Two patients 
developed pseudoaneurysm, one treated by ultrasound 
guided compression and the other expanding 
pseudoaneurysim treated by surgical repair. One patient 
developed symptomatic microembolism to the big toe 
and inner aspect of the second toe improved with 
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antiplatelet and analgesics. 

Mean follow up was 14 months with a range of (6–28 
months). Primary patency was 58.75% at first year and 
48.75% at second year (Table 3). 

First year primary patency for TASC A through D was 
83.3%, 87.5%, 45%, 34.6% respectively. And for   Second 
year was TASC A through D was 72.2%, 68.75%, 40%, 
26.9% respectively. Limb salvage at one year was 81% 
and at 2 years was 75%. 

Two patients (2.5%) needed major amputation inspite of 
successful primary patency one because of severe life 
threatening infection of the foot (below knee amputation) 
and the other developed skin necrotic patches14 months 
after intervention, that was rapidly progressive 
diagnosed as vasculitis (above knee), this patient was 
diabetic and dialysis dependent, he died 3 weeks after 
amputation.  

Failure of primary patency occurred in 41 patients 
(51.25%) of these 4 patients underwent major amputation 
and 25 patients (31.25%) were managed by repeated 
balloon angioplasty, resulting in 16 arteries remain 
patent for more than one year and 9 patients failed, and 
the remaining 12 patients treated conservatively by 
cilostazol, naftidrofuryl and oral anticoagulant.  
{5 patients underwent surgical bypass grafting using 
saphenous graft leading to limb salvage in 3 patients and 
eventual amputation in 2 patients, and the other 4 
patients (two of them underwent below knee amputation 
and 2 patients died without more intervention)}. Wound 
completely closed or improved in 42 patients (63.6%) 
(Out of 66 patients presented by tissue loss), stable in 14 
patients (21.2%), and worse in 10 patients (15.2%). The 
remaining 14 patients were presented by rest pain  
(9 patients (64%) improved, 3 patients (21.5%) were 
stable, 2 patients (14.5%) worse.  

 

Table 1. Demographic Data and patients characters. 

 

 

Tasc A 

(n = 18) 

 

Tasc B 

(n = 16) 

 

Tasc C 

(n = 20) 

 

Tasc D 

(n = 26) 

     
Age 65.57 ± 5.49 64.50 ± 10.35 64.10 ± 1.74 67.69 ± 8.63 

Sex: 

Male 

Female 

 

10 (55.6%) 

8 (44.4%) 

 

12 (75%) 

4 (25%) 

 

12 (60%) 

8 (40%) 

 

14 (53.8%) 

12 (46.2%) 

Smoking 12 (66.7%) 10 (62.5%) 8 (40%) 16 (61.5%) 

DM* 14 (77.8%) 10 (62.5%) 14 (70%) 16 (61.5%) 

HTN* 16 (88.9%) 16 (100%) 16 (80%) 22 (84.6%) 

Hyperlipidaemia 16 (88.9%) 10 (62.5%) 12 (60%) 12 (46.2%) 

Renal insufficiency 4 (22.2%) 8 (50%) 6 (30%) 12 (46.2%) 

Dialysis 0 (0%) 2 (12.5%) 6 (30%) 4 (15.4%) 

Congestive Heart failure 0 (0%) 2 (12.5%) 8 (40%) 10 (38.5%) 

Prior MI* 0 (0%) 2 (12.5%) 8 (40%) 8 (30.8%) 

Cerebrovascular 4 (22.2%) 2 (12.5%) 6 (30%) 4 (15.4%) 

Rest pain 6 (43%) 2 (14.3%) 2 (14.3%) 4 (28.4%) 

Tissue loss 12 (66.7%) 14 (87.5%) 14 (70%) 26 (100%) 

Hospital stay 3.67 ± 1.28 4.63 ± 2.0 5.50 ± 3.32 6.08  3.65 

DM: Diabetes mellitus, HTN: Hypertension, MI: Myocardial infarction. 
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Table 2. Complication. 

 

Post procedure 

 

Tasc A 

(n = 18) 

 

Tasc B 

(n = 16) 

 

Tasc C 

(n = 20) 

 

Tasc D 

(n = 26) 

 

P value 

      
Died 0 (0%) 0 (0%) 1 (33.3%) 0 (0%) 

0.369 

Microembolism 0 (0%) 0 (0%) 1 (33.3%) 0 (0%) 

Hematoma 0 (0%) 1 (33.3%) 0 (0%) 2 (100%) 

Pseudoaneurysm 0 (0%) 1 (33.3%) 1 (33.3%) 0 (0%) 

Nephropathy 1 (100%) 1 (33.3%) 0 (0%) 0 (0%) 

 

Table 3. Primary patency rate. 

 

Primary patency 

 

Tasc A 

(n = 18) 

 

Tasc B 

(n = 16) 

 

Tasc C 

(n = 20) 

 

Tasc D 

(n = 26) 

 

P value 

      
1st y 15 (83.3%) 14 (87.5%) 9 (45%) 9 (34.6%) < 0.001 

2nd y 13 (72.2%) 11 (68.8%) 8 (40%) 7 (26.9%) 0.007 

 
DISCUSSION 

There is marked shift in primary management of 
infrainguinal occlusive disease from surgical bypass to 
percutaneous revascularization. Recently newly 
developed devices and techniques improved outcome 
and increased interest in infrapopoliteal PTA with lower 
complication rates.(23) 

This study demonstrates that outcome of PTA depends 
on TASC classification. Outcome of TASC D lesions were 
significantly worse than other lesions. Also many 
patients may be not candidate for bypass; they should be 
treated by PTA.  

Tibial artery interventional therapy has been proven to 
lead to limb salvage with low morbidity and mortality in 
patients with critical limb ischemia and should be used 
as a first line treatment modality in the majority of 
patients, especially in those with significant medical 
comorbidities.(24) However, differences in outcome 
between available devices are unknown and ways to 
increase long term patency remain poorly defined.(1) 
there are great difficulties in comparing results of infra-
popliteal angioplasty as different studies have different 
outcome variables, lacks uniformity regarding 
procedural indication .also there are discrepancy 
regarding lesions characteristics segmental and multi-

level disease pattern. Nevertheless reports by Kudo et al 
(2005) and by Haider et al (2006) found Tasc D lesions to 
have worse prognosis, and this is also reported by our 
study. 

Intra-procedural complication rate (13,75%)  in our study 
was equal as reported by Lyden (2009). All intra-
procedural complications were managed in an 
endovascular fashion.  No patient required emergency 
surgery to correct a procedural complication. 

Two settings exist where operative therapy should be 
used first with tibial bypass over interventional 
modalities. The first is when a total occlusion 
continuously includes the superficial femoral artery, 
popliteal artery, and tibial arteries. Interventional 
therapies are generally not durable enough to achieve 
wound healing in this setting. The second setting is for 
patients when the extent of tissue loss necessitates 
extended forefoot amputation or debridement, where 
interventional therapy may not restore enough flow to 
achieve limb salvage.(3,24) 

Conrad et al (2009) said that, the use of PTA of the 
infrapopliteal vessels as a primary treatment when 
anatomically feasible bypass have voiced the concern 
that failure could result in the need for a more distal 
bypass or endovascular injury of target vessels could 
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result in the inability to identify a distal target artery for 
bypass. This was not identified in this study, where 
surgical crossover was undertaken in primary and 
secondary failure. However, Sanford et al. (2007) detailed 
66 patients who underwent surgical bypass for failed 
PTA including 16 tibial vessels (24%), and reported a 12 
month primary patency of 61%. They noted that 21% of 
patients in the PTA failure group required a bypass  
more distal than the original artery treated, emphasizing  
that the percutaneous procedure should always be 
undertaken with consideration of backup surgical 
options should the initial PTA fail.(21) 

Hyeon et al (2012) found that the minimally invasive 
nature of infrapopliteal PTA has obvious appeal, it also 
has potential disadvantages: conversion of an elective to 
emergency procedure, loss of bypass targets or making 
them more distal, a less durable solution, lengthy 
procedures with hazards of radiation exposure,  
and the rising costs of care if multiple interventions are 
needed.  

In our study the primary patency rate was 58.75% in first 
year, and 48.75% in second year which is similar to the 
results of Haidar et al. (2006). 

Limb salvage rate reported by Sadek et al. (2009)  
was 84 % after two years which is higher than our results 
(75%). 

In conclusions PTA of infrapopliteal vessels can be 
performed safely, with low morbidity and mortality. 
PTA is recommended as first line of treatment for TASC 
A, B, C lesions and TASC D patients who are not 
candidate to bypass. But more studies are  
needed to compare long term follow up between PTA 
and bypass in TASC D lesions whose are candidate to 
bypass. 
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