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Difficult re-entry: 
Managed with simple technique

Case 1

Case Presentation:

A male patient, with known hypertension and diabetes mellitus presented with a history of severe claudication 
(Fontaine stages IIb) for a few years. CT peripheral angiogram showed diffuse atherosclerotic changes with 
complete occlusion of 5 cm segment of SFA in adductor canal with a heavy calcification.

Treatment
In the first attempt of re-vascularization, the occluded segment could not be crossed (recanalization by true 
lumen as well as sub-intimal entry were tried) even after multiple attempts and using multiple guidewires and 
catheters, including support catheters from both antegrade and retrograde accesses.

The second attempt was done after 6 weeks.

Doppler before the second attempt showed a long segment occlusion of the SFA at this time (Figure 1), starting 
from short distance after its origin, extending up to previously occluded segment in the adductor canal (Figure 2).

This time we were successful in sub-intimal entry through antegrade access from the contralateral femoral 
artery, but endovascular re-entry from false lumen to true lumen did not succeed.

Retrograde re-entry was also attempted. Multiple methods were used as using balloons in both true and false 
lumens (to break the intimal flap), using the sharp end of the wire, angled stiff catheter, etc, but did not succeed.

We did not have re-entry devices available. A novel technique for re-entry was used.

Ultrasound for the transitional segment of true and false lumen was done. Ultrasound showed the oblique intimal 
flap in the lumen, and true and false lumens were localized.

We did per-cutaneous puncture of the SFA in transitional segment using 21 G micropuncture set (Figure 3 and 
4). Intimal flap was pierced by the needle, placing the micropuncture set needle from true to false lumen across 
the intimal flap. then micropuncture set wire was passed through the needle and advanced in false lumen. 
The tract was dilated using a 4F dilator of micropuncture set and then the dilator was pulled back up to arterial 
wall leaving the guidewire crossing the arterial wall, true lumen, intimal flap and false lumen. Thus a hole was 
created in intimal flap. Then, a 0.014” guidewire (which was already placed in true lumen through retrograde 
access from ATA) was passed across the hole created in the intimal flap and a true lumen to false lumen access 
was obtained. Micro puncture set access gidewire was removed and then a balloon dilatation was done. 
Communication from true to false lumen was established. Hemostasis at the percutaneous puncture site was 
achieved using balloon occlusion.

Following this, long segment angioplasty and stenting of SFA was done using iVolution 5x100mm, 6x100 mm 
and 6x80 mm self-expanding stents and good distal flow to foot was established (Figure 5 and 6).
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The patient is symptom-free in 15 months of follow-up and can walk comfortably for long-distance, more than 
2 km.

Conclusion and case assessment:

Inability to re-enter is the cause of most acute technical failure of subintimal angioplasties. Various re-entry 
devices like out-back, safari etc are available but they are costly and availability can be difficult at many places. 
Creating a hole in intima by percutaneous puncture for re-entry is a very cheap, effective, safe and fast method 
of re-entry and can be used in many cases where vessel location is not very deep. Being cost-effective, this 
technique is especially important in a country like ours where affordability of population is less.
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Multisegmental revascularization

Case 2

Case Presentation:

69-year-old female patient with Type II Diabetes, giant mass on the right side of the face.

CM: necrosis of the 2 and 3 right toes of 30 days of evolution accompanied by rest pain.

Upon admission to the service, a laboratory was performed (HGB 10.1 gr / dl, leukocytes of 9700, HTO 31.7%, 
urea 0.23 g / l, creatinine 0.84 mg%) together with an arteriography where was observed a severe parietal 
atheromatosis in the superficial femoral artery, moderate stenosis at Hunter’s canal level, and a popliteal artery 
with supra and infra articular stenosis, anterior tibial artery with multiple and severe stenoses in tandem 
throughout its length, occlusion of posterior tibial and peroneal arteries with severe stenosis at its origin and 
multiple tandem stenoses at its entire length. Femoropopliteal lesion TASC C. 

Treatment
Endovascular revascularization was performed by means of antegrade common femoral puncture progress with 
a 0.018 x 300 cm guidewire through the anterior tibial artery to the foot. The artery predilatation was performed  
with a 2.5 mm x 150 mm x 150 cm Oceanus 18 balloon and then exchanged for a 3 mm Luminor 18 drug coated 
balloon of 3 mm x 150 mm x 150 cm inflating it for three minutes at 7 Atm. The popliteal artery was predilated by 
an  Oceanus 18 balloon of 5 mm x 120 mm x 140 cm and exchanged for Luminor 18 drug coated balloon of 5 mm 
x 120 mm x 140 cm inflating it  for three minutes at 7 Atm. Finally, the superficial femoral artery was predilated 
with a 6 mm x 120 mm x 140 cm Oceanus 18 balloon, exchanged with a 6 mm x 120 mm x 140 cm Luminor 18 
drug coated balloon inflating it for three minutes at 7 Atm.

Final angiographic control revealed a good patency of the treated vessels without presenting dissections, 
thrombosis or recoils.

Immediately after this procedure, the 2nd and 3rd fingers were amputated.

Patient was discharged in 24 hours

At three months of follow-up, he presented a good evolution with almost complete healing of the lesion.

Conclusion and case assessment:

Treatment of diabetic patients requires a comprehensive approach to peripheral vascular disease, in this 
particular case presents severe lesions in multiple segments that required treatment, after which we proceeded 
with the amputation of the compromised fingers.

In these times of pandemic it is important to minimize hospitalization times and try to solve everything in one 
time.
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Figure 1. Femoral artery before the procedure Figure 2. Popliteal artery before the procedure

Figure 3. Tibial artery before the procedure

Figure 5. Popliteal artery after treatment

Figure 4. Femoral artery after treatment

Figure 6. Tibial artery after treatment



Endovascular Management for COVID-19 
related BILATERAL lower limb Critical 
Limb Ischaemia (Acute on Chronic 
Disease)

Case 3

Main author
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Vascular Care and Cure Clinic. Mumbai, India

Products used
iVolution pro, Oceanus 14 pro, Oceanus 35

Lesion location
Arterias femorales, Arterias poplíteas, Arterias infrapoplíteas

Case Presentation:

A 72-year-old COVID- 19 positive Indian male presented with bilateral lower limb rest pain for 3 days not alleviating 
with medications. He had been on COVID-19 medications for 1 week. He had a history of severe claudication and 
walking pain of 50-100 meters for 1 year (Fontaine II b) but used to get relieved by medications. He was a known 
case of Coronary Artery Disease and had a coronary artery bypass grafting done 8 years back with an Ejection 
Fraction of 35%. He had a history of chronic obstructive pulmonary disease with history of smoking for 30 years 
(10 cigarettes/day) and Type II Diabetes Mellitus (controlled) on treatment for 10 years.

His baseline blood investigations were under normal limits and Serum Creatinine was 0.9 with eGFR 55ml/min. 
The patient had already been started on Low Molecular Weight Heparin and antiplatelets by his local doctor due 
to COVID-19 treatment protocol.

On clinical examination, his both femoral pulses were well felt, but his popliteal and ankle pulses were absent 
on both sides. Even his popliteal signals were faint with absent ankle signals. Throughout the examination, the 
patient was restless due to pain, and both his feet were dusky with pre-gangrenous changes. His ABI/TBI were 
not recordable.

CT angiogram of infrarenal aorta to both lower limbs showed occluded bilateral superficial femoral artery (right 
SFA flush occlusion with left mid SFA occlusion), popliteal artery with calcified infrapopliteal tibial vessels and 
minimal to no flow within them.

Given the pre-existing cardiac condition and low Ejection Fraction with poor distal runoff and active COVID-19 
infection, the decision taken was to do an angiogram with angioplasty Stenting, thrombolysis and hybrid 
thrombectomy for diagnosis of both lower limb acute on chronic limb ischaemia mostly due to COVID-19 
associated thrombosis.

Treatment
Left  lower limb.
6F antegrade sheath access into the left femoral artery was taken and an angiogram was done which showed 
a 10cm distal occlusion to the CFA bifurcation with flow in the profunda. The collaterals reformed below the knee 

and anterior tibial artery (ATA) showing a long superficial femoral, segment popliteal artery and below the knee 
trifurcation occlusion. Runoff was via the ATA till mid leg collateralizing the peroneal artery with peroneal artery 
supplying the distal ATA forming the dorsalis pedis artery.

0.014” guidewire was used with a 4F catheter and exchanged by a support catheter in below the knee. ATA was 
cannulated and the entire vessel was predilated with a 2mm x 120mm balloon. Balloon size was upgraded to 
3mm x 120mm balloon with flow noted going down the vessel post-angioplasty. 5mm x 150mm balloon was 
used for angioplasty of the left mid and distal SFA however thrombosis was noted going down the entire vessel. 
Given the residual lesion in the mid SFA, the decision made was to stent with 2 x iVolution 5mm x 150mm self-
expanding stent in distal SFA and mid SFA. Inj. Actylase (Alteplase) 8mg was given bolus into the SFA , however, 
thrombus was noted in the stented artery with no flow.

The  decision was to use a Catheter Directed Thrombolysis for 24 hours with a 4F x 20cm Thrombolysis Infusion 
Catheter with Inj. Actylase infusion at 1mg/hr. Post 24 hours lysis, good outflow was noted via the stent in 
the SFA and popliteal artery and good runoff via the ATA and peroneal artery in the proximal segment with 
peroneal collateral supplying distal ATA and dorsalis pedis in the foot was noted. The patients’ pain disappeared 
completely regaining the normal colour of the leg and dorsalis pedis pulse was noted. A total of 5000U of IV 
heparin was given during the procedure.

Doppler of the left lower limb showed PSV of left DPA = 63cm/sec. He was planned for intervention of the right 
lower limb after.

Right  lower limb
6F retrograde access was done from the left lower limb and a crossover was done on the right leg with a 
6F crossover sheath. The Angiogram done showed right SFA flush occlusion with small stump and profunda 
flow. The Vessel was directly reformed below the knee with faint reformation with small ATA stump. Runoff 
was via the peroneal artery supplying via collaterals up to the dorsalis pedis artery with heavy calcification 
in the PTA and ATA. 0.035” guidewiree was taken and subintimal crossing of the entire superficial femoral 
artery and popliteal artery was done. Predilatation of the SFA was done with a 4mm x 60mm balloon with 
cannulation of the peroneal artery done with a 0.014” guidewire and a support catheter. Then, an angioplasty 
of distal peroneal and ATA was done with a 2mm x 60mm balloon. The angioplasty of the entire vessel was 
repeated in view of recoil but still, no flow was demonstrated via the SFA.

Inj. Actylase (Alteplase) 8mg was given bolus into the SFA via 4F x 20cm catheter. Still, the vessel had severe recoil 
and no flow was noted in the SFA. Hence 5mm x 200mm iVolution stent was placed in the proximal and mid SFA. 
However, even after thrombolysis and suction a presence of plaque was noted just distal to the stent causing 
thrombosis. Hence decision for a second stent was taken and a 5mm x 150mm iVolution stent was placed in the 
distal SFA.

After post-stenting, a good outflow was noted going down from the SFA to the popliteal artery, with good runoff 
via the peroneal artery to the distal ATA and faint flow in the DPA.

Doppler of the right lower limb showed PSV of right DPA = 51cm/sec. A total of 5000U of IV heparin was given 
during procedure.

Popliteal pulses were now well felt in both legs. Rest pain completely subsided over both lower limbs and 
patient was discharged after 2 days on Tab Rivaroxaban 2.5mg twice a day with Tab Aspirin 75mg once a day.

After 6-month follow-up, the patient has both legs good dorsalis pedis pulses and can walk without any pain. 

Conclusion and case assessment:

When treating multisegmental disease in the setting of CLI with multiple comorbidities, fast and effective 
revascularization is necessary especially when runoff vessels are in doubt. However, with COVID-19, we have 
noticed quite a few arterial and venous blood clots especially with risk factors and underlying conditions. In 
the course of COVID–19 disease, hypoxia, inflammatory mediators, thrombocythemia, immobilization, sepsis, 
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liver injury secondary to ACE2 receptor expression may predispose to arterial and venous thrombosis. [1,2] 
Microthrombi and inflammatory mediators are postulated to cause ischaemia as COVID 19 is said to cause 
endothelial damage. Endovascular management especially in post COVID-19 thrombosis has been shown to 
produce better outcomes overall. Revascularisation should provide a durable result in terms of patency, which 
is perhaps the most important mandate in such cases.

Our patient presented with rest pain post COVID-19 infection and endovascular management was chosen based 
on his comorbid, both limbs involvement and poor below knee runoff. Our patient was kept on postoperative 
anticoagulation in view of his COVID-19 infection and thrombotic picture of his leg. He continues to be on follow-
up since his discharge and follows a strict non-smoking policy.

Early management of arterial thrombosis compromising blood flow even with COVID-19 can help in reducing 
morbidity of COVID-19 and thus reduce overall mortality rates even while we remain trapped in the web of this 
PANDEMIC!!!

Figure 1. Pre-procedure CT angiogram

Figure 2. Post-angioplasty, thrombolysis and stenting - good ouflow in the superficial femoral and popliteal arteries with good runoff in the anterior 
tibial and peroneal artery with peroneal artey supplyin dorsalis pedis via collaterals

Figure 5. Right Lower Limb: Complete Occlusion of Right Proximal, Mid and distal Superficial Femoral Artery, Popliteal Artery, Tibioperoneal Trunk 
with Faint runoff in the Proximal Anterior Tibial Artery supplying the mid peroneal artery with no contrast seen in the foot

Figure 4. Post-angioplasty, thrombolysis and stenting - good outflow in the superficial femoral and popliteal arteries with good runoff in the peroneal 
artery with peroneal artery supplying dorsalis pedis via collaterals

Figure 3. Left Lower Limb: Complete Occlusion of Left Mid and distal superficial Femoral Artery, Popliteal Artery, Tibioperoneal Trunk with Faint runoff 
in the Anterior Tibial Artery with no contrast seen in the foot



Recurrent in-stent restenosis in Takayasu 
arteritis-induced renal artery stenosis

Case 4

Case Presentation:

35-years-old lady who underwent a renal artery stenting from an outside hospital 4 years ago for isolated 
right renal artery stenosis, which was diagnosed as Takayasu arteritis related renal artery stenosis (TARAS) 
subsequently following early occlusion of the renal artery stent (Figure 1a). She underwent a renal bypass graft 
from infrarenal abdominal aorta which also got occluded within one year (Figure 1b).

She had a progression of the disease when a graft occlusion occurred with further involvement of the abdominal 
aorta and bilateral renal arteries (type 4 pattern). Reopening of the occluded stent (Figure 1c) was done using 
an angioplasty balloon and was under frequent follow-up for disease activity and for worsening of renal artery 
stenosis. She again underwent 2 sessions of angioplasty with reopening of the stent and renal artery lumen.

As the duration of repeated restenosis started shortening, we planned her for a trial of drug coated balloon (DCB) 
in in-stent restenosis for offering protracted patency. Pre-procedure CT angiogram revealed circumferential wall 
thickening of infrarenal aorta and filling defects within the stent.

Treatment
Through femoral access following aortogram, the stenosed right renal artery stent was predilated sequentially 
with a 5mm coronary balloon catheter. A 6mm x 40 mm Luminor 18  DCB (iVascular) was passed subsequently 
and an angioplasty for 3 minutes of the reopened stent was performed (Figure: 2 a-f).

Patient was discharged with immunosuppressant cover. Following the stent reopening, the  stent is remaining 
patent for the past 4 months. Long-term results of the case are awaited. Previously, patient had early restenosis 
happening within 4 weeks duration itself.

Conclusion and case assessment:

Promising results for drug coated balloons in in-stent restenosis for atherosclerotic disease have been observed 
in a few articles. (1,2) There’s only one report of use of DCB in Yamamoto et al study in renal artery in-stent 
stenosis for Takayasu arteritis where long-term patency was achieved for approximately two years. The 
possible mechanism is preventing neointimal proliferation or accelerated thrombosis in such situations. (3)

Long-term patency is expected following paclitaxel eluting balloon angioplasty for in-stent restenosis in 
Takayasu arteritis.
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Figure 1. (a)-3D VRT image after aorto-renal bypass graft (white curved arrow) for stent occlusion. (b) Following year CT showing occluded 
graft (seen as void at tip of red curved arrow) and trickle of flow in previous stent. Progression of disease in infrarenal aorta and further diffuse 
narrowing in bilateral common iliac artery is also noted. (c) result following Balloon angioplasty of renal stent occlusion (black-tailed arrow). 
(d&e) Subsequent CT showing layered thrombus inside the renal stent (white arrow) and circumferential thickening of aorta (orange dotted 
arrow) suggesting progression of disease.

Figure 2. (a) Aortic angiogram showing totally occluded renal stent (white solid arrow) with stenosis in left renal ostium also. (b) Angiogram 
from right renal bifurcation after crossing of the occlusion with microcatheter- microwire combination. (c) Pre-dilation of the occlusion using 
5 mm coronary balloon (open black arrow) (d) Angiogram with adequate opening of the in-stent occlusion (black arrow) after pre-dilation. (e) 
Luminor Balloon (black dotted arrow) across stenosis into renal artery bifurcation. (f) right renal angiogram showing patent stent and renal 
artery (red dotted arrow) with adequate parenchymal blush. Bulbosity noted in inferior margin of right renal artery is residual patent portion 
of the old occluded renal graft.



Deep femoral artery stent angioplasty 
for limb salvage

Case 5

Main author
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Femoral arteries

Case Presentation:

A 76-year-old woman with hypertension, diabetes rheumatoid arthritis under treatment with 
immunosuppressants, and with a history of claudication of the left lower limb and pain at rest as well as 
extensive femoropopliteal occlusion with a single peroneal artery outlet vessel. 

Treatment
A femoropopliteal bridge was performed in the autologous vein below the knee which quickly became occluded 
and presented worsening of the ischemia and surgical wound opening. A new arteriography was performed, 
which showed a complete occlusion of the bridge and a stenosis of the first portion of the deep femoral artery 
(Figure 1). We decided to perform balloon angioplasty and then implant an Angiolite BTK stent in the deep femoral 
artery which improved perfusion and increased collaterality to the limb through the deep femoral artery, resolved 
the pain at rest, allowed complete healing of the surgical wounds, and salvaged the limb (Figure 2).

Conclusion and case assessment:

We consider the deep femoral artery to be an important artery in the lower limb; in many cases, it allows 
limb viability. Profundoplasty, first described in the 1970s, has proven to be a good option both in cases of limb 
salvage for pain and in those where other procedures cannot be performed. The use of angioplasty in this artery 
has also been positioned as an option for limb salvage, either as a single procedure or as part of revascularization 
of the superficial femoral artery to optimize distal flow. A few studies on the subject are available, The case 
series follow-ups at 3 years have shown a primary and secondary patency of 80% and 86%, respectively. It is 
important to always consider the possibility of endovascular revascularization of the deep femoral artery for 
limb salvage and to remain within the skill sets of vascular surgeons and therapeutic options for arterial disease.
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Figure 1. Complete occlusion in the deep femoral artery. Figure 2. Final outcome.



Salvaging a ‘Diabetic Achilles Heel’

Case 6

Main author
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Lesion location
Femoral and iliac arteries

Case Presentation:

59-year-old previously active lady with long-standing diabetes and chronic kidney disease presented to us 
with non-healing ulcer of the right heel (Fontaine IV) with reduced vascularity. The case was discussed with 
the ‘Advanced Foot Care Team’ at our Centre of Heart and Vascular Care. The right popliteal and infra-popliteal 
pulses were not palpable suggesting a supra-popliteal occlusion. Doppler study showed an occlusion in the 
right superficial femoral artery (SFA). We decided to go ahead with the peripheral intervention of the right lower 
limb vessels.

Treatment
Left femoral artery access was taken and crossed over to the opposite iliac artery. Angiogram confirmed short 
segment occlusion of the right SFA with poor distal run-off (Figure 1). The lesion in SFA was crossed with J Tip 
0.035” 260 cm guidewire with a 5F guiding catheter. The lesion in the SFA was dilated with a 4 x 100 PTA balloon 
at 6 atmospheres (Figure 2). Distal angiogram showed proximal occlusion of the posterior tibial artery.

The guidewire was then exchanged to 0.014” 300 cm guidewire. With a 0.014” 150cm support catheter, the 0.014” 
guidewire was advanced to the right anterior tibial artery and across the plantar arch into the distal posterior 
tibial artery (pedal-plantar loop technique). Lesions in the plantar arch and distal posterior tibial artery were 
dilated with a 2 X 120 mm PTA balloon at 8 atmospheres (Figure 3). Good blush in plantar vessels was obtained. 
The procedure was completed with the deployment of a 7x 150 mm iVolution self-expanding stent (iVascular) 
in the SFA. Post-dilatation was performed with a 5 x 60 mm PTA balloon at 6 atmospheres (Figure 4). Good 
distal flow was achieved in the plantar vessels with gratifying results. The case was completed with just 40 
ml of contrast. The wound in the heel showed increased vascularity (Figure 5) providing an effective platform for 
healing. A near amputation was prevented and a limb salvaged.

Conclusion and case assessment:

• Establishing blood flow to the ischemic tissue is a prerequisite for successful wound healing in cases of critical 
limb ischemia. The chance of major amputation is prevented to a greater extent with timely intervention and 
helps to preserve limb function and maintain a good quality of life. Saving a limb is akin to saving a life. The 
‘Advanced Foot Care Centre’ provides the best multi-disciplinary care to patients with peripheral vascular 
disease and aims at limb salvage and conservation.

• Appropriate hardware selection alongside technological advances in the field of cardiac catheterization are key 
factors to successful procedural outcomes in peripheral vascular interventions. Use of road map for guidewire 
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and balloon advancement helps to minimize contrast use to bare minimum. 4 ml contrast bolus combined 
with saline flushes greatly decreases chances of contrast-induced nephropathy to a great extent especially in 
this case of diabetic chronic kidney disease.

• While performing balloon angioplasty the dilatations should be prolonged (minimum of 3 minutes) and we 
should try to limit high-pressure dilatations to a minimum.

Figure 1. Figure 2.

Figure 5.

Figure 3. Figure 4.



Infrapatellar angioplasty via common 
femoral antegrade and retrograde pedis 
access using the double subintimal 
technique

Case 7

Case Presentation:

Various health organizations and scientific societies have recognised the problem posed by peripheral vascular 
disease (1–3). The prominence that endovascular treatment has acquired is derived from its benefits for this 
patient group and to the health system, and from the progress of medical technologies (4–5). Coronary materials 
were previously used to resolve infrapatellar disease. The availability of dedicated and specifically designed 
devices with increased navigability is allowing even technically challenging cases to now be resolved (5).

Here we present the case of a 71-year-old patient, with a history of smoking, diabetes, and critical ischemia of 
the right lower limb. Angiography revealed an occlusion of the anterior tibial artery (ATA) and a diffuse peroneal 
and posterior tibial artery disease (Figure 1). Angioplasty of the ATA by antegrade access had already been 
unsuccessfully tried. 

Treatment 
Antegrade puncture was performed with a 6-French femoral guiding catheter and ultrasound-guided retrograde 
puncture with a 4-French radial guiding catheter; 5,000 units of sodium heparin were administered. 

A 300 cm 0.014” wire supported on a microcatheter was progressed through the retrograde access without 
gaining access to the arterial lumen. Another 300 cm 0.014” wire was progressed over a 5-Fr multipurpose 
coronary guide catheter from the antegrade access; subintimal guide wires were then advanced. Two 
conventional 1.5 × 15 mm and 2.0 × 15 mm coronary balloons were progressed along these wires; the ends of 
these balloons faced each other from the subintimal space and were inflated to 6 atmospheres (Figure 3 and 4). 

By communicating the subintimal space with the arterial lumen, the position was finally reached from the 
retrograde approach. Subsequently, a 2.5 × 150 mm Oceanus 14 pro balloon was advanced without difficulty 
and the ATA was predilated (Figure 5). Finally, peripheral angioplasty was performed with slow and prolonged 
progressive insufflation with two 2.5 × 150 mm Luminor 14m drug-eluting balloons into the anterior tibial artery 
along its entire length (Figure 6), with a successful result. Manual hemostasis was performed.

Conclusion and case assessment:

The challenge posed by peripheral vascular disease forces us to develop novel approaches to resolve cases 
previously discarded for treatment. The subintimal double access technique through antegrade-retrograde 

double puncture constitutes a viable alternative in patients where conventional strategies have proven 
unsuccessful, provided that dedicated devices with adequate navigability are available, as in this case. Finally, 
in our opinion, ultrasound guidance constitutes a tool that should be available at every center specialised in 
endovascular techniques.
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Complication after correction of a renal 
artery aneurysm

Case 8

Case Presentation:

A 48-year-old man with a history of arterial hypertension and a 16-mm saccular aneurysm in the left renal artery 
had been detected by coincidence. The aneurysm had a wide neck and was located in the distal portion of the 
renal artery at the lateral branch exit points. During periodic monitoring over 1 year, growth by 3 mm was found 
and so endovascular treatment was indicated (Figure 1). 

Under general anesthesia, the right femoral artery was accessed with a 6-Fr guide catheter. After catheterisation 
of the left renal artery with a 5-Fr renal double curve diagnostic catheter, a Sergeant support catheter was 
advanced over the renal artery and its middle branch. Next, a 5 × 30 mm flow-bypass stent was implanted to 
correct the neck of the aneurysm. After positional angiography, selective catheterisation of the aneurysmal 
dilatation and selective embolisation of the left renal artery aneurysm were performed with 5 controlled release 
microcoils. The follow-up angiography showed adequate compaction and filling of the entire aneurysm, in 
addition to stent patency and left kidney contrast (Figures 2 and 3).

Four hours after the end of the surgery, the patient started presenting severe abdominal pain. An abdominal 
tomography scan was performed that showed a recently infarcted area affecting almost the entire left renal 
parenchyma (Figure 4). He was taken back into the operating room for a new intervention approach (Figure 
5). A renal artery thrombectomy was initially performed using a Penumbra Indigo 6-Fr and Indigo Max 3-Fr 
suction system. Because remaining thrombi were visualised following the angiography, a catheter-guided local 
thrombolysis with rTPa (20 mg) was performed. At the end of the procedure, there was a significant improvement 
in renal contrast (Figure 6).

The patient was transferred to the intensive care unit; his pain improved, and the accumulated nitrogenous 
waste compounds gradually reduced. He was discharged on the second postoperative day with complete 
anticoagulation and acetylsalicylic acid.

Conclusion and case assessment:

Thanks to its less-invasive characteristics and lower morbidity compared to surgery, endovascular treatment 
has become the treatment option of choice for renal artery aneurysms. Flow bypass stents have recently 
become one of the possible techniques for these types of pathologies, especially in wide-neck aneurysms 
and those with lateral branches originating near the aneurysm. Here we presented a case report of a patient 
treated by coil embolisation through implantation of a flow-diverting stent. There was stent thrombosis in the 
immediate postoperative period which was resolved by mechanical thrombectomy and thrombolysis.
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Figure 1. Aneurysm of the left renal artery. Figures 2 and 3. Implantation of a flow bypass stent with coil embolisation.

Figure 4. Recent infarction of the left kidney. Figure 5. Stent thrombosis. Figure 6. Image after thrombectomy and 
thrombolysis.
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Ischemic limb rescue with classical 
surgery after repeated angioplasty 
failures

Case 9

Case Presentation:

Here we present the case of a 74-year-old female patient with a history of diabetes, hypertension, dyslipidemia, 
and a superinfected ulcer in the left hallux that had compromised the metatarsal joint. She had been debrided on 
2 occasions by orthopaedics, leaving a bloody bed with tendon exposure.

After 6 days of hospitalisation, the absence of infrapopliteal pulses was noted, the surgical bed had ischemic 
edges and appearance, and the capillary filling time exceeded 3 seconds. Thus, supracondylar amputation was 
proposed and consultation with vascular surgery team was requested. We performed a selective angiography 
of the left lower limb that showed occlusion of the second and third popliteal sections, anterior tibial artery, and 
tibial peroneal trunk.

Treatment
We performed a recanalisation of the second and third portion of the popliteal artery with a 4 × 60 mm Luminor, 
of the anterior tibial artery with a 3 × 120 mm Luminor, and of the tibial peroneal trunk with a 2.5 × 40 mm 
Luminor, achieving pulsatile flow up to the plantar arch. The follow-up angiography showed intraoperative re-
occlusion of the recanalised arteries from the third popliteal and mobilisation of a fibrous thrombus towards the 
tibial arteries, but with the tibial peroneal trunk and peroneal artery free of occlusion.

We proceeded to repeat the angioplasty with the same balloon in the anterior tibial artery with re-occlusion 
another 3 times. We then decided to perform angioplasty of the third popliteal portion and both tibial arteries, 
changing the femoral introducer from the 6 to 7-French guide catheter and using 2.5 × 80 mm Luminor balloons 
with application of the kissing technique. The control angiography demonstrated rapid and pulsatile flow through 
the 3 distal axes up to the plantar arch, with the posterior tibial artery being the dominant distal vessel.

Two days later, the patient presented pain at rest and acute ischemia of the left lower limb. An arterial ultrasound 
showed occlusion from the second portion of the popliteal artery, with posterior tibial filiform flow at the retro-
ankle level. These findings were corroborated by selective angiography. Because of the high possibility of re-
thrombosis because of endovascular recanalisation, we then decided to bypass from the first portion of the 
popliteal artery to the posterior tibial portion in its retromalleolar portion through an extra-anatomical path and 
with an inverted greater saphenous vein.

The control angiography demonstrated graft patency and pulsatile flow with reconstitution of the plantar arch 
and retrograde reflux through the anterior tibial and peroneal region up to the middle third of the leg. The patient 
was discharged after 48 hours, and her lesions healed on an outpatient basis after 4 weeks. Given the above, we 
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Figure 2. Angioplasty in kissing tibial 
arteries and the tibioperoneal trunk.

Figure 3. After the procedure.Figure 1. 2nd and 3rd popliteal 
occlusion of the tibioperoneal trunk.

discussed the case with the orthopedic department with the intention of providing feedback on the satisfactory 
results, insisting that revascularisation should always be prioritised over major amputation of the limb.

Conclusion and case assessment:

Infrapopliteal arterial occlusive disease is typical in diabetic patients and can also affect the infrainguinal sector. 
Whenever possible, it is essential to re-establish pulsatile flow up to the plantar arch, including the 3 distal 
axes, as a method for salvaging the ischemic limb. Low-profile endovascular treatment is the most widely used 
option for effective revascularisation of the distal arteries. However, this treatment must be repeated frequently 
given the possibility that the disease may re-occlude the diseased arteries. The vascular surgeon should persist 
and insist on their intention to save their patient’s ischemic limb, and if endovascular revascularisation fails, they 
should be trained, able, and willing to perform classical arterial surgery, whenever technical and anatomical 
conditions permit.
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Endovascular rescue of a 
femoropopliteal bypass

Case 10

Case Presentation:

A 67-year-old man, who was an ex-smoker, with a history of hypertension, type-2 diabetes, and dyslipidaemia. 
In 2008, the patient presented with critical ischemia of the right lower limb, which required external iliac 
angioplasty, endarterectomy, deep plasty of the right common femoral artery, and bypass of the third popliteal 
femoropopliteal with inverted ipsilateral subcutaneous internal saphenous vein (ISV) tunnelling. Likewise, in 
2009 he presented a clinical picture of critical ischemia of the left lower limb that required a common femoral 
endarterectomy with deep plasty and bypass to the third portion with inverted subcutaneous ISV tunnelling.

Upon examination, the patient presented a popliteal pulse without distal pulses and good perfusion of the feet. 
In 2020, he presented superinfected necrosis of the second toe of the right foot that required open amputation. 
Despite the interventions implemented with curative intention, the evolution of the amputation stump was 
torpid and there was worsening of the entire forefoot with the appearance of new lesions and pain at rest that 
prevented night-time rest. 

Physical examination at the vascular level did not reveal any variations. Arterial Doppler ultrasonography 
examination of the right lower limb was performed and showed the maintenance of bypass patency but critical 
stenosis of the bypass outlet due to retrograde flow to the proximal popliteal artery. In light of these findings, 
we decided to admit the patient for bypass rescue surgery.

Treatment
On 2 February 2021, under local anaesthesia and sedation, the bypass was dissected at the infrainguinal level 
and was controlled with vessel loops. Next, we performed direct antegrade puncture of the bypass and placed 
a 5-Fr guide catheter. Arteriography showed permeability of the bypass with an occluded distal outlet in the 
tibioperoneal trunk that re-canalised in the peroneal and posterior tibial arteries. A V18 guidewire was progressed 
together with a microcatheter but after multiple unsuccessful attempts, we decided to instil Solinitrin through 
the catheter at the distal level of the bypass and discontinued the procedure. The bypass access point was 
closed with two Prolene 5/0 stitches. There was poor compensation from the clinical intervention during the 
postoperative period and so we decided to attempt a new recanalisation.

On 5 February 2021, the wound was reopened with iterative dissection of the proximal segment of the bypass. 
We performed antegrade puncture and placed a 5-Fr guide catheter. Arteriography showed the presence of a 
blind bypass without a direct exit and re-canalisation at the peroneal and proximal posterior tibial levels, with 
occlusion of the infrageniculate popliteal and tibioperoneal trunk arteries (Figure 1 and 2). We made another 
unsuccessful antegrade recanalisation attempt. Next, we performed ultrasound-guided retrograde puncture of 
the posterior tibialis but were unable to re-canalise at the proximal level. Finally, we performed a retrograde 
ultrasound-guided puncture of the fibula and placed a 4-Fr pedal micro-guide catheter. 
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Retrograde route occlusions were re-canalised with a 0.014” guidewire with ‘rendezvous’ via a proximal catheter. 
We proceeded to pre-dilatate with a 3 × 80 mm Advance balloon, dilating the peroneal starting with a 2 × 20 mm 
PTA balloon, with definitive dilation using a 3.5 × 80 mm medicalised Luminor balloon catheter (Figure 3 and 4). 
Arteriography showed patency of the recanalised and dilated areas without residual stenosis. 

There was direct distal exit flow through the peroneal artery and indirect flow through the posterior tibial artery 
(Figure 5). Distal haemostasis was performed with a 2 × 20 mm balloon and the bypass was closed with a 
Prolene stitch. There were no complications in the postoperative period and the patient was discharged after 48 
hours. At 4 months there the pain had resolved and there was progressive improvement of the trophic lesions 
with bypass patency.

Conclusion and case assessment:

The long-term patency of a femoropopliteal bypass depends mainly on the progression of the disease, especially 
as a result of distal vessel pathologies. Endovascular treatment of the distal sector helps to increase the patency 
of previous open surgeries, resulting in higher rates of limb salvage during follow-up. The use of medicalised 
balloon strategy helps to prolong these benefits.
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