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Abstract 

Aim: Describe the technical aspects of alternative endovascular techniques and assess their 

feasibility and efficacy minimizing failure rates in limb salvage for the treatment of complex below-

the knee occlusions which could not be crossed with a conventional antegrade access 

 

Materials and Methods: Between December 2007 and November 2010, 1035 patients (557 male,  

478 female) underwent endovascular treatment for critical limb ischemia in our institution. In 124 

(12%) (83 men, mean age 74 + 5 yrs) patients trans-femoral antegrade revascularization attempt 

failed and an alternative approach was performed. Of these, 38 (30.4%) were treated with combined 

intraluminal or subintimal recanalization with a double antegrade-retrograde intervention with the 

puncture of a foot vessel, 20 (16.3%) were treated with pedal-to-plantar and 30 (23.9%) with 

plantar-to-pedal loop technique, 36 (29.0%) with trans-collateral technique. 1 and 6 months follow-

up were performed evaluating as primary endpoint the technical success and as secondary 

endpoints:  limb salvage and re-intervention rate, TcPO2 levels, major amputations, and deaths. 

These patients were compared with a previous cohort of 56 similar patients treated between 

November 2002 and November 2007, on which the conventional technique was unsuccessful and 

unconventional techniques were not yet adopted.    

 

Results: Technical success was achieved in 119 (96%) patients. The limb salvage rates was 96.8  

and 83% respectively at 1 and  6 months follow-up. 16 pts (12.9%) and 33pts (26.6%) patients 

needed a re-intervention respectively at 1 and 6 months follow-up for failure of the previous 

treatment.  Transcutaneous oxygen tension (TcPO2) significantly increased at 1 month compared 

with the baseline (44.7 ± 1.1 vs 15.7±0.8 mmHg; p<0.001) and remained stable during the follow-

up. 20 patients (16.1%)  needed major amputations. 13 patients (10.4 %) died during the follow-up 

period. In  our previous experience  percutaneous angioplasty failure was 10.9% and the amputation 

and death rates were, in this group, respectively 39.2% and 23.2 %. Alternative endovascolar 

techniques have allowed a significant reduction of the major amputation and death (p<0.05 

and0.001 respectively). 

 

Conclusions: The use of alternative endovascular techniques seems feasible in case of a failed 

antegrade below-the knee revascularization attempt and could minimize failure rates in the 

treatment of complex occlusions providing satisfying 6 months clinical success rates. 
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Introduction 

 

Diabetic ischemic foot may cause, or contribute to significant chronic pain, sepsis, tissue loss, 

eventual amputation or even death1.  The two main therapeutic options are by-pass surgery and 

balloon angioplasty. The ageing of the population and the incidence of related comorbidities 

frequently make these patients poor candidates for  surgery. A growing number of studies 

demonstrate the high clinical success rate of endovascular treatment in patient with CLI due to 

infrapopliteal lesions with reduced procedural morbidity, mortality and costs2,3,4,5.  

The success rate for endovascular treatment of infrapopliteal stenoses is up to 100%5, however the 

presence of diabetes mellitus or chronic renal failure, in this patient population, correlates with 

higher incidence of diffuse obstructions. An  antegrade approach to the lesions remains the first step 

for performing complex Below-The-Knee (BTK)  procedures but in some cases  it is inadeguate to 

challenge infra-popliteal occlusions. Infact failure rates for occlusive lesions still range from 10% to 

40% (1,4-6,7), despite the  continuous advances in revascularization techniques using both innovative 

technologies and materials for the treatment of CLI.  

New alternative techniques have been reported in literature (8,9,10) as an alternative approach to 

increase the success rate for total tibio-peroneal occlusions, allowing to treat a larger number of 

patients, but these findings have not been convalidated by studies on large case series.  

We  describe the technical aspects of alternative endovascular techniques and assess their feasibility 

and efficacy in reducing failure rates in the treatment of complex-below-the knee occlusions which 

could not be crossed with a conventional antegrade access. 

 



Materials and Methods 

 

Between December 2007 and November 2010, 1035 Diabetic patients (557 male, 478 female), with 

critical limb ischemia (CLI), underwent BTK endovascular treatment in our institution.  

All patients were first treated with standard antegrade approach, either endoluminal or subtintimal. 

In those cases in which the standard approach failed (124 patients) an alternative approach was 

performed. We focus our report on those patients.  

The primary end points of the study were the technical success rate, defined as the crossing of the 

lesion with no major complications and with the achievement of  a direct blood flow to the foot. 

Secondary end points were: the limb salvage rate, defined as absence of need of major amputations; 

this category include either healed patients and patients with unhealed ulceration but an healing rate 

> 0.05 cm2/week; major amputation, defined as any amputation above the ankle; death; TcPO2 

values; re-intervention rate due to fall of TcPO2 values and /or low-speed in healing rates < 0.4 

cm2/week at 1 and 6 months follow-up.  

Vessel perforation, distal embolization, acute thrombosis  and hematoma were considered 

complications of the revascularization procedure.  

 

Technique: sistemare le foto manca la numero 1 

All patients underwent  pre-procedural  Angio-CT or Angio-MR  scan to assess the vascular 

anatomy and the degree of occlusive disease.A 

 double anti-platelet therapy (ASA 100mg/die and clopidogrel 75mg/die or ticlopidine 500mg/die) 

was adopted for at least 4 days prior to intervention. 

All procedures were performed by Interventional Radiologists in dedicated angiographic suites. 

After local anesthesia (Lidocaide chloridrate 2%) associated with a mild sedation was administered,  

an antegrade omolateral femoral artery approach with a 6 Fr introducer sheath was performed. A 

lower extremity diagnostic angiogram  was then acquired. 2500-7500 UI of heparin were  

administered during the procedure in order to obtain an activated clotting time > 250s. 

In case of an unsuccessful antegrade approach due to either the occlusion of the popliteal artery or 

occlusions at the origin of the anterior and posterior tibial artery,  a double approach was performed 

(Fig.2). Furthermore the presence of a large collateral vessel rising from tibio-peroneal trifurcation 

may become the preferential route taken by the guidewire making the ostial engagement of 

occluded leg vessels almost impossible. This kind of approach requires a patent distal segment of a 

tibial artery which is punctured using the sheatless technique, limiting the risk of local artery trauma 



and post-procedural thrombosis, to perform the retrograde  recanalization of the vessel. non si 

capisce 

From the distal approach a second  wire is then advanced retrogradely to engage the lumen of the 

catheter (either a KMP or a Vertebral) which is antegradely   e' corretto? advanced through the 

transfemoral approach. After the rendez-vous, the catheter is advanced ? E' corretto? over the wire 

from the distal approach. Once the lesion is crossed, the “retrograde” wire is removed and replaced 

with an “antegrade” wire. 

Finally the balloon catheter is introduced to perform the angioplasty of the vessel.  

If the antegrade approach failed for the lack of a proximal occlusion stump, for a dissection flap or a 

perforation of the target tibial vessel that impaired the  advancement of the guidewire, a pedal to 

plantar or plantar to pedal approach may be perfomed.  In this approach, a patent tibial artery and a 

connection between the plantar and dorsal arches (the plantar-dorsal arch anastomosis) is required 

to antegradely advance a 0.014 inch guidewire from the patent tibial artery into the target vessel 

with the support of  a low profile 1.5-3mm balloon catheter. Once the recanalization is achieved, 

retrograde angioplasty of the occluded segment is performed. In the case of an angiographically 

documented suboptimal result, a further dilation is performed from an antegrade approach (Fig.3).   

In case of a large peroneal collateral feeding the patent distal segment of an occluded tibial vessel, 

the trans-collateral technique was performed. In this approach, the patent peroneal collateral 

catheterized with a 0.014 inch guidewire and eventually dilated with a 1.5-2.5 mm low  profile 

balloon catheter. The vessel is then used to pass the guidewire to retrogradely recanalize the 

occluded tibial artery (trans-collateral retrograde loop technique), in order to grant an antegrade 

approach to the foot (Fig.4). Alternatively, in presence of a patent pedidial or dorsalis pedis artery 

the large collateral  can be  used to perform a pedal to plantar or plantar to pedal loop technique 

(Fig.5).  

Lesions were crossed with 0.014 inch Choice PT, PT Graphix (Boston Scientific, Natick, MA) or 

Pilot 300 (Abbott Vascular, Santa Clara, CA) guide wires with the support of 4 F angled glide 

catheter (Terumo, Tokyo Japan) when needed. If the lesions was initially crossed with a 0.035 inch 

guide wire a glide catheter was used for the  transition to lower profile systems. All  PTA 

procedures were performed with 1.5-2.5 mm low profile balloons. 

 

Statistical analysis 

Continuous variables were expressed as mean ± SD. Categorical variables were expressed as 

proportion and percentages. Student T-test was used to compare continuous variables and χ2 test to 



compare the categoarical one. Kaplan-Meier survival analysis was used to analyse the freedom from 

amputation at 1 and 6 months follow-up. 

SAS software (version 8.2, SAS Institute, Inc, Campus Drive Cary, NC 27513-2414 USA) for all 

the analyses was used. 



 

Results 

Baseline patient characteristics are shown in Table 1.  

After the failure of an intraluminal or subintimal antegrade attempt to cross the lesion, an alternative 

approach was chosen depending on the site of the occlusion and on the vascular anatomy. Out of the  

124 (12%) patients trans-femoral antegrade revascularization attempt failed and an alternative 

approach was performed. Of these failures, 38 (30.7%) were treated with combined intraluminal or 

subintimal recanalization with a double antegrade-retrograde intervention with the puncture of a 

foot vessel, 20 (16.1%) were treated with pedal-to-plantar and 30 (24.2%) with plantar-to-pedal 

loop technique, 36 (29.0%) with trans-collateral technique.  

Technical success was achieved in 119 (96%) patients.  

In 5 patients the target lesion could not be crossed even with an alternative approach because of its 

length and/or the presence of heavy calcifications.  

Results in patients treated with unconventional techniques and comparison with the previous cohort 

of 56 patients treated between November 2002 and November 2007, in whom the conventional 

technique was unsuccessful and unconventional techniques were not yet adopted, are reported in 

table 2 and 3 respectively 

The limb salvage rates was and 96.8% and 83% at 1 and  6 months follow-up respectively (Figure 

5).  

20  patients (16.1 %) needed major amputations. 2 patients (2%), who underwent major 

amputations, died at 6 months follow-up. During 6 months follow-up period, 13 patients (10.4%), 

with several comorbities (diabetes , hemodyalisis , cardiac ischemic disease), died. 

30 days after the procedure, transcutaneous oxygen tension (TcPO2) were significantly increased 

compared with the baseline (44.7 ± 1.1 vs 15.7±0.8 mmHg; p<0.001) and remained stable during 

the follow-up. At the same time transcutaneous CO2 (TcPCO2) decreased significantly compared 

with the baseline (40.5±0.7 vs 54.7±1.4 mmHg; p<0.0001).  

16 patients (12.9%) and 33 pts (26.6%) patients needed a re-intervention respectively at 1and 6 

months follow-up for infrapopliteal artery occlusions with a limb-threatening ischemia. 

No intra and peri-procedural (within 24h) major complications were registered. 3 embolizations 

immediately treated with thrombo-aspirations , 1 thrombosis and 2 vessel dissections treated with 

low pressure prolonged balloon dilation were registered. Retroperitoneal bleeding occurred in 2 

patients who were treated with the deployment of a covered stent. In one of the two patients, a 

blood transfusion was necessary. Post-procedural subcutaneous  hematomas were reported in 6 

patients. 



Comparison between patients  of our previous experience, where conventional techniques failed,  

and those treated with unconventional techniques are shown in table 3. In particular an higher 

healing rate (p<0.0001), less major amputations (p=0.0001) and lower death rate (p=0.02) were 

observed in patients treated with unconventional techniques.      



Discussion 

A number of studies have reported preliminary success with Endovascular (EV) therapy for BTK 

pathology, and a growing body of data supports this approach focusing specifically on 

infrageniculate pathology 11-12.  Moreover, the validation of angioplasty (PTA) as a reasonable 

alternative to the gold standard treatment for critical limb ischemia has been demonstrated, at least 

at mid-term follow-up, by the By-pass versus angioplasty in severe ischemia of the leg trial 2.   

Thus, although surgery remains a good option for some patients with Diabetic foot it is not always 

feasible or recommended because of high surgical risk, lack of venous conduits or poor vessel run-

off. The EV treatment is characterized by minimal invasiveness which result in the use of local 

anesthesia, no surgical wounds, low complication and morbidity rates13,14, shorter hospitalization 

and, thus reduced costs (even anticipating the need for re-intervention in many patients)5 -15. 

 In addition to this, in most of the cases failed  PTA does not preclude  a subsequent by-pass 

operation.                                                                                                                                                                                                                                                                                                                                                                                     

For all these reasons, according with Faglia et al., we are currently considering PTA as the first 

choice procedure  in diabetic patients with ischemic foot ulcers, not limiting the indication for PTA 

to those patients who cannot undergo a surgical operation16. 

Moreover, the presence of a lesion >5 cm2 in a diabetic patient with ischemic foot is a risk factor for 

amputation7. Since any ischemic diabetic lesion is large at the beginning, the growth of the ulcer 

area is exclusively due to an inadequate and/or late treatment. On the basis of this issue we usually 

treat all ischemic diabetic patient independently from the ulcer dimension.   

In patients with diabetic ischemic foot, especially in presence of other comorbidities (i.e. chronic 

hemodialysis), occlusions, often longer than 10 cm, are more frequent than stenosis 17. The biggest 

obstacle of recanalization is the complete calcified occlusion of the vessel, which does not permit 

balloon catheter passage. This obstacle is absolutely independent of both the length and the number 

of obstructions in the artery 18.                                                                                                                         

For this reason procedural success rate of PTA remains suboptimal with current techniques19. The 

technical aim is to grant an adeguate flow to the foot independently of the severity and diffusion of 

the obstructive lesions, preferring whenever is possible, the revascularization of tibial arteries, 

which directly feed the foot, since the peroneal artery, supplies the foot only via collaterals16. 

Furthermore, diabetic patients have notorious poor pedal collateral circulation and a two-vessel 

revascularization is preferable 1,20. 

We employ different techniques, to the best of our knowledge, trying to revascularize at least  one 

vessel with in-line flow to the foot.  



Employing aggressive approaches such as antegrade subintimal approach, the combined 

intraluminal or subintimal recanalization with a double antegrade-retrograde intervention 

puncturing either the pedal or the posterior tibial artery 8, pedal-to-plantar or plantar-to-pedal loop 

technique or transcollateral techniques 10our aim was to increase the procedural success rates.    

Nowadays,  current and ongoing advances in equipment further enhance the feasibility, 

applicability, and relative appeal of these techniques in the infra-popliteal vessels1.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Specific interventional strategies in diabetics with critical limb ischemia are based on specific 

characteristics of peripheral arteries disease 16. 

In case of an unsuccessful antegrade approach with popliteal artery occlusion, the concomitant 

presence of a large collateral vessel rising from tibio-peroneal trifurcation and a pedidial/calcanear 

patent vessel, a double approach could be performed. Differently to the past  when we used to 

employ a 4F sheath for the pedal artery access8, according with Fusaro et al21, we perform the 

double approach  puncturing the tibial artery using the sheath-less technique passing the guidewire 

directly  through the puncture needle, limiting the risk of local artery trauma and post-procedural 

thrombosis. We suggest as many times as possible to avoid balloon inflation since after this the 

balloon has a larger diameter than an non-inflated balloon, potentially increasing the traumatism 

once retrived from the tibial access. The double approach is performed with one wire advanced 

antegradely  from the trans-femoral approach, supported by a 4F angled catheter and the other 

concomitantly advanced retrogradly from the tibial approach usually supported only by a balloon 

catheter tracking over a 0.014 inch guidewire into the catheter. According with Montero-Baker et 

al. we often use the “ wire in the cath”  technique for extraction of the retrograde guidewire from 

the antegrade sheath. We direct the guidewire toward the tip of a 4F catheter coming from the 

antegrade transfemoral approach until the guidewire tip appeared outside of the proximal sheat as 

we already described in the “safari” technique in the infragenicular vessels 8. In our experience this 

is a successful technique which often not required lengthening of the procedure time and decrease 

the costs of the procedure. However, when this step becomes too long, with an higher exposure to 

fluoroscopy, the traditional snare kit could be used.  

If the antegrade approach failed for the lack of a proximal occlusion stump, for a dissection flap or a 

perforation of the target BTK vessel that impaired guidewire advancement, a pedal to plantar or 

plantar to pedal approach could be performed in presence of a patent and communicating plantar 

and dorsal arch. The loop techniques as well explained by Spinosa et al 22have the advantage of 

employing minimally invasive retrograde recanalization , since no other percutaneous access is 

employed, and the use of retrograde guidewire tracking minimizes  the risk of ending up in a 

collateral branch during recanalization. Our experience with the loop technique confirm that a 



retrograde approach to the vessel (with both use of double approach and loop technique) lead to an 

high success rate of revascularization when the antegrade approach fails, probably because the 

distal part of an occlusion generally consist of less fibrotic or calcified tissue allowing an easier 

passage across the occlusion, as supposed for the coronary district23.  On the other hand, both the 

mechanical properties of the guidewire and balloon are stressed to extreme limits, as very 

challenging angles and tortuosities in the foot must be achieved to complete the loop technique. 

Thus the need for very low-profile balloons and exchange-length guidewires9.     

In presence of a large peroneal collateral and one infrapopliteal artery patent communicating with 

the foot artery, this could be  used to pass the guidewire into the tibial artery to perform either a 

retrograde angioplasty of the vessel, granting an antegrade approach to the foot, or to perform a 

pedal to plantar or plantar to pedal loop technique22. In diabetic subjects, collaterals distribution is 

typically poor due to the depression of arteriogenic and collateral growth process in response to 

ischemia, particularly in BTK arteries 24. Therefore, in the case of suitable anatomy, we used to 

perform the transcollateral technique, which could be considered an important additional tool to the 

limb salvage, granting an adequate flow to the foot or enabling the retrograde revascularization of 

the vessel which directly feed the foot.                                                                                                                                                               

Percutaneous BTK angioplasty is thought by some to be of limited efficacy because of its 

supposedly high recurrence of re-occlusion 25. According with literature 26, there is  a discrepancy 

between  limb salvage and primary patency rate (35-40%), with a morphological recurrence rate 

higher than the clinical recurrence rate. In our experience, once tissue healing has occurred and no 

pain is present, we consider the possible delayed re-occlusion of the treated vessel as clinically 

irrelevant. On this bases, the study doesn’t evaluate the patency rate preferring to consider only 

clinical recurrence rate, recommending a close surveillance because wound deterioration, 

worstening of clinical symptoms and reduction of TcPO2 levels, considered a screening tool to 

select patients with indication for a  prompt re-intervention or to evaluate the efficacy of the 

endovascular treatment during follow-up.                                                                                                                                                                                                                                                                                                

Using unconventional techniques 6% of patients have persistent pain and not healing ulcer at 

follow-up and in these patients a second PTA was necessary to improve the clinical outcome. As 

Described by Faglia et al., the absence of revascularization is related to an higher risk of amputation 

and mortality rate underlining  the potential benefits of revascularization procedures27,28. In addition 

to this our data shows that the number of necessary amputation in those patients with a failed 

antegrade recanalization has been significantly higher than in those patients who undergo 

unconventional treatment (16.1% vs 39.2% p<0.005 respectively). Moreover our study confirm, 



that an aggressive approach is better towards small ulcers to reduce the risk of future amputations 

and death7.   

The most important limit of this techniques is that sometimes an unsuccessful BTK interventions 

may aggravate ischemia, causing deterioration of distal circulation not amenable for further 

Ev/surgical interventions. 

Therefore an appropriate interventional training is mandatory before entering the scene of BTK 

procedures with the awareness of a long learning curve. Nevertheless, their use in our opinion need 

not be restricted to a small number of specialized centers, becoming a real armamentarium for the 

treatment of BTK lesions.                                                                                                                                                                                                                                                                                                                                                                                                                                               

Longer-term studies are needed to examine these techniques and to validate our findings. 

Our data demonstrates that an aggressive approach using unconventional techniques for the 

treatment of infrapopliteal lesions, is feasible and effective in minimizing technical failure rate for 

foot revascularization, in subjects with peripheral obstructive arterial disease and foot ulcers, 

making PTA a viable first choice treatment. 



Tables 1. Demographic characteristics 
Variable Conventional 

Techniques failures 
followed by 
Uncoventional 
Techniques  
(no=124)  

Conventional 
Techniques 
failures only 
(no=56) 

p 

Risk factor:     
   Age, years±SD 68.2±0.5 71.1±0.8 ns 
   Sex, male (%)  83(66.9) 63.6 ns 
   Hypertension, no (%) 117 (94.3) 51 (92.8) ns 
   Current smoker (no-%) 99 (79.8) 44 (78.6) ns 
   Systolic blood pressure (mmHg) 134±0.7 136.3±0.7 ns 
   Diastolic blood pressure (mmHg) 76.5±0.5 77.2±0.8 ns 
   Dialysis (yes-%) 17 (13.7) 7 (12.5) ns 
   Ischemic heart disease (yes-%) 52 (41.9) 23 (41.1) ns 
Ulcer dimension > 5cm (no-%) 45 (36.3) 26 (46.4) ns 
Infection (yes-%) 100 (80.6) 46 (82.1) ns 
Basal TcPO2 15.7±0.8 16.1±0.8 ns 
Basal TcPCO2 54.7±1.4 53.2±1.5 ns 
  
SD standard derivation; No= number;TcPO2=transcutaneous oxigen pressure; TcPCO2= 
transcutaneous carbon dioxide pressure 
 
 
Tables 2. Procedural characteristics 
Variable Conventional 

Techniques failures 
follewed by  
Uncoventional 
Techniques  
(no=124)  

Technical success , no (%) 119 (96) 
Associated femoral PTA, no (%) 62 (50) 
Associated femoral stenting, no (%) 3 (2.4) 
Reintervention rate at 1 month FU (%) 12.9 
                                at 6 months FU (%) 26.6 
ΔTcPO2 at 6 month FU (mmHg) 29±0.2 
ΔTcPCO2 at 6 month FU(mmHg) 14.2±0.7 
Major complications 
      Death, no (%) 

 
13 (10.4) 

      Limb threatening ischemia, no (%) 
      Surgery for major amputation, no (%) 

33(26.6) 
20 (16.1) 

Minor complications  
    Peripheral embolization, no (%) 3 (2.4) 
    Thrombosis 1(0.8) 
    Vessel dissection, no (%) 2(1.6) 
    Retroperitoneal bleeding, no (%) 2(1.6) 
    Hematomas, no (%)  6(4.8) 
  



 
 
 
 
 
 
 
 
 
 
 
Table 3 Comparison between conventional and unconventional techniques 
Variable Conventional 

Techniques Failures 
followed by 
Uncoventional 
Techniques  
(no=124)  

Conventional 
Techniques 
failures only 
(no=56) 

p 

Healing rate at 6 months FU  83 16 p<0.0001 
Limb salvage rate at 1 month FU (%) 
                              at 6 months FU (%) 

96.7 
73 

83.9 
56.2 

p=ns 
p=ns 

major amputation, no (%) 20 (16.1) 22 (39.2) p=0.0001 
Death, no (%) 13(10.4) 13 (23.2) P=0.02 
 



Figure Legend 

Figure 1. Preprocedural angiography showing occlusion of the lateral plantar artery with patency of 

anterior and posterior tibial artery (A-B). A 0.014 inch  guidewire was advanced in the anterior 

tibial artery through the pedidial artery, crossing the occluded lateral plantar artery (loop technique) 

(C). A Glidewire Catheter Vertebral (Terumo, Japan) was advanced in the posterior tibial artery and 

after an intraluminal rendez vous (D) another 0.014 inch guidewire was advanced anterogradely in 

the latera plantar arch. A PTA with a low profile ballon Amphirion Deep (Invatec, Italy) was 

perfomed (E) with an optimal angiographic results 

Figure 2. preprocedural angiography showing occlusion of the anterior tibial artery and pedidial 

artery with a large peroneal collateral to the calcanear artery (A). A 0.014 guidewire was advanced 

(B) and a transcollateral PTA was perfomed with a low-profile 2mm Ballon Amphirion Deep 

(Invatec, Italy) (C-D).Subsequentey a 0.014 inch guidewire was advanced in the plantar arch 

crossing the occluded pedidial artery  (Transcollateral retrograde technique)(E) and after an 

intraluminal rendez vous a antegrade PTA was perfomed with the same ballon (F) with an optimal 

angiographic result (G) 

Figure 3. Preprocedural angiography showing an occluded posterior tibial artery, with large 

collateral to the calcanear artery. A 0.014 inch guidewire was advanced through the collateral 

crossing the occluded posterior tibial artery (transcollateral loop technique)(B). A low profile 2.5 

mm ballon Amphirion Deep (Invatec, Italy) was used to prfom a PTA of the occluded posterior 

tibial artery. Then a 0.014 inch guidewire was advanced anterogradely and a new PTA was 

perfomed (D). Final angiography showed patency of posterior tibial artery 

Figure 4.  Preprocedural angiography showing occlusion of the posterior tibial artery with patency 

of the calcanear artery through a peroneal collateral. A double approach was perfumed with direct 

puncture of the calcanear artery with micropucture kit (Cook, UK) with the tip of the needle on the 

top and advancing a 0.014 inch guidewire anterogradely and retrogradely. An intraluminal rendez 

wous was perfomed and an antegrade PTA was perfomed with a low profile 2.5 mm ballon 

Amphirion Deep (Invatec, Italy) with a good angiographic result (G).  

Figure 5 Limb salvage evaluated sec. Kaplan Meier  
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