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ÖZET

AMAÇ: Bu çalışma, femoropopliteal darlıklarda sıklıkla kullanı-
lan antegrad girişimlerin yapılamadığı durumlarda retrograde 
popliteal yaklaşımın güvenli ve efektif olup olmadığını anlamak 
adına yapılmıştır. 

GEREÇ VE YÖNTEM: Eylül 2020 ile 2022 arasında, distal retrog-
rad popliteal müdahale ile rekanazilizasyon sağlanan kronik 
tam tıkalı periferik arter hastalığı olan 89 hasta incelendi. Tüm 
retrograd popliteal arter girişimleri; hasta prone pozisyonda 
iken ve diz ekleminin hemen üstünden yapılan ponksiyonlar ile 
gerçekleştirildi. Tüm hastalara aterektomi ve uygun boyutlu ba-
lon anjiyoplasti uygulandı.

BULGULAR: İşlemden sonra tüm hastalara anjiyografik görün-
tüleme yapıldı. 83 hastanın hiçbirinde %30'dan fazla rezidü 
darlık gözlenmedi. Bir hastada aterektomi kateterinin tıkalı SFA 
lezyonunun lümeninde sıkışması nedeniyle hasta acil ameliyata 
alındı ve işlem başarısız kabul edildi. İzole süperfisyal femoral 
arter (SFA) lezyonu olan 2 hastada, ana femoral arter (CFA) lez-
yonu olan 3 hastada ve iliak arter lezyonu olan 1 hastada teda-
viye rağmen %30'dan az darlık elde edilemedi.

SONUÇ: Retrograd popliteal endovasküler yöntemler, antegrad 
müdahalenin mümkün olmadığı kronik tam tıkalı arterleri olan 
hastalar için güvenli ve etkili bir alternatif olarak ortaya çıkmak-
tadır. 

ANAHTAR KELİMELER: Ateroskleroz, Endovasküler Prosedür-
ler, Periferal Arteriyel Hastalık.

ABSTRACT

OBJECTIVE: This study was conducted to understand whether 
the retrograde popliteal approach is safe and effective in cases 
where antegrade approaches, which are frequently used in fe-
moropopliteal stenosis, cannot be performed. 

MATERIAL AND METHODS: Between September 2020 and 
2022, 89 patients with chronic totally occluded peripheral ar-
tery disease who underwent recanalization with distal retrogra-
de popliteal intervention were studied. All retrograde popliteal 
artery punctures were performed with the patient in the prone 
position and with the punctures made just above the knee jo-
int. All patients underwent atherectomy and appropriate sized 
balloon angioplasty.

RESULTS: All patients underwent angiographic imaging after 
the procedure. More than 30% stenosis was not observed in any 
of the 83 patients. One patient was taken to emergency surgery 
because the atherectomy catheter was stuck in the lumen of 
the occluded SFA lesion, and the procedure was considered un-
successful. In 2 patients with isolated superficial femoral artery 
(SFA) lesion, 3 patients with common femoral artery (CFA) lesi-
on and 1 patient with iliac artery lesion, less than 30% stenosis 
could not be achieved despite treatment.

CONCLUSIONS: Retrograde popliteal endovascular methods is 
a safe and effective alternative for patients with chronic totally 
occluded arteries in which anterograde intervention isn’t pos-
sible.

KEYWORDS: Atherosclerosis, Endovascular Procedures, Perip-
heral Arterial Disease.
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INTRODUCTION

Peripheral artery diseases include occlusive or 
aneurysmatic diseases of aortic branches that 
develop on the basis of atherosclerosis (1). 
The femoropopliteal artery is frequently cha-
racterized by global and severe steno-obst-
ructive atherosclerotic disease (2). The use of 
endovascular treatments in peripheral artery 
diseases increased, and the latest guidelines 
suggest endovascular treatments as a valid 
and safe treatment for highly symptomatic pa-
tients (Rutherford grades 4 to 6) with complex 
femoro-popliteal lesions (TASC C and D) (3, 4). 
This increasing trend leads to some problems. 
Although most patients can be successfully 
recanalized using the traditional contralate-
ral or antegrade ipsilateral approach, 13-25% 
of long lesions still cannot be passed due to 
the inability to re-enter the distal true lumen 
(5). Some complex devices have been deve-
loped to overcome these challenging lesions 
via subintimal entry; however, because of the 
high cost, their widespread use is restricted. 

There are two ways for approaching to the le-
sions; anterograde and retrograde, with the 
latter being used less frequently (6). Some 
studies have defined different variants of the 
retrograde intervention techniques, such 
as the subintimal approach, cannulation of 
the distal popliteal artery in neutral supine 
position, and tibial/pedal artery access (7). 

In some cases, antegrade access may be diffi-
cult, the trans-popliteal retrograde method can 
be an alternative, as it is less expensive and pre-
vents unsuccessful attempts (8). Although the-
re is a risk of complications when the patient is 
turned over and there are other complications 
when trying to access the popliteal artery (8).

In some cases in patients with chronic total-
ly occluded (CTOs) peripheral artery disease 
anterograde intervention  could not be per-
formed: In this report we wanted to share our 
results to suggest that a retrograde transpop-
liteal approach can be an alternative for CTO’s. 

MATERIALS AND METHODS

In this study patients with chronic totally occ-
luded peripheral artery disease, which reca-

nalization was provided with distal retrograde 
popliteal intervention between September 
2020 and 2022 were included. The arterial ap-
proach to be used was determined according 
to clinical findings and arterial imaging results.
All angioplasties were planned at a weekly case 
meeting. A retrospective analysis of 89 patients 
was performed. All patients underwent int-
ravenous digital angiography (DSA) or Com-
puted Tomographic angiography before the 
procedure. The indications for applying angi-
oplasty were severe claudication, ischemic rest 
pain, ischemic ulcer or tissue loss, gangrene 
and symptomatic peripheral arterial disease.

Processing technique

Procedures were performed under local anest-
hesia (5 ml of 1% lidocaine). All retrograde 
popliteal artery punctures were performed 
with the patient in the prone position, just 
above the knee joint. A 7 F 10 cm long she-
ath was placed retrogradely into the popliteal 
artery and 1 cc (5000 units) of heparin was gi-
ven after placement of the sheath (Figure 1).

Figure 1: A: SFA Totally Ocluded, B: Atherectomy 

All punctures and sheath placements were 
performed with the aid of Duplex USG. 
Angiographic images were taken. Pivot XC with 
hydrophilic coating (0.035 inch, Invamed An-
kara/Turkey) and a support catheter (Invamed 
Ankara/Turkey) were used to transluminaly 
pass the lesion. After the lesion was passed and 
the transluminal transition was confirmed, the 
stentic lesion was passed with the rotational 
atherectomy catheter TemREN Rotational at-
herectomy (Invamed Ankara/Turkey) and dila-
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tation was performed using an appropriately 
sized drug (paxitaxel)-coated balloons (Exten-
der, percutaneous transluminal angioplasty/
Invamed Ankara/Turkey) catheter. After the 
procedure an angiogram was taken, balloon di-
latation was repeated in patients with a residu-
al stenosis of 30 percent or greater (Figure 2).

Figure 2 A: DSA before intervention, B: DSA after intervention 

Catheters and guide wires were removed. He-
parin infusion (1000 units per hour) was admi-
nistered for 24 hours. The success rate of the 
procedure was defined by the presence of less 
than 30% stenosis (9). All patients were fol-
lowed for 24 hours. In the presence of embo-
lism in the extremity after the procedure, the 
patients were evaluated with Duplex USG and 
surgical procedure was performed if neces-
sary. Following a 24-hour heparin infusion, 75 
mg of clopidogrel and 100 mg of acetylsalicy-
lic acid were started in all patients. All patients 
were invited for a follow-up control appoint-
ment on the 11th and 30th day postopera-
tively. Patients with recurrent or new comp-
laints were re-evaluated with Duplex USG. 

Ethical Committee 

This study approved in 13/02/2022 by ethical 
committee of Hatay Mustafa Kemal University 
(24/01).

Statistical Analysis

Statistical analyzes were performed by a pro-
fessional statistician using the SPSS 19.0 (SPSS 
Inc. Chicago, Illinois, USA) computer program. 
Data were expressed as a mean with standard 
deviation. Statistics of descriptive data were 

presented as frequency, percentage ratio, and 
mean ± standard deviation. The distributi-
on of data was tested with Kolmogorov Smir-
nov. Non-parametric data were analyzed with 
Mann-Whitney U test and parametric variables 
were analyzed with Student-t test. Chi-squ-
are test was used for proportional variables 
when Fisher's test was not suitable. Descrip-
tive variables were evaluated with Spearman 
rank correlation and variables were classi-
fied by Pearson correlation analysis. A p value 
of lower than 0.05 is considered significant.

RESULTS

A total 89 patients received treatment (55 
males; 34 females, mean age 65.3 years). All 
patients had a total lesion in the superficial 
femoral artery, 7 of them also had an additio-
nal lesion in the common femoral artery, 11 
patients had an additional iliac artery lesion. 

All patients underwent atherectomy and ap-
propriately sized balloon angioplasty. All pa-
tients underwent angiographic imaging after 
the procedure. More than 30% stenosis was 
not observed in any of the 82 patients. In one 
patient, the patient was taken to emergency 
surgery because the atherectomy catheter was 
stuck in the lumen of the occluded SFA lesion, 
and the procedure was considered unsuccess-
ful. In 2 patients with isolated SFA lesion, 3 pa-
tients with CFA lesion and 1 patient with iliac 
artery lesion, less than 30% stenosis could not 
be achieved despite treatment. Balloon expan-
der stent of appropriate size was applied to 
the patient whose iliac artery failed. However, 
stenting was not performed under the inguinal 
ligament, and stenting was accepted as a failu-
re criterion in terms of statistical analysis. When 
the operation failure is evaluated; Although 
there was no significant difference between 
SFA and iliac arteries, the success of the pro-
cedure was statistically significantly lower in 
cases accompanied by a CFA lesion (P = 0.04). 

All patients had total occlusion in at least 1 seg-
ment. The lengths of the total occluded lesions 
were detected to be between 2-21 cm (median 
7.5 cm). When the lesion length of the proce-
dural success was evaluated statistically, the 
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lesion length of the unsuccessful procedures 
was 11-21 cm (median 13 cm), compared to 
the successful ones, it was 2-20.5 cm (median 
6 cm), and there was no statistically signifi-
cant relationship between the lesion length 
and the success of the procedure. (P = 0.055) 
A patient with SFA lesion showed symptoms 
of embolism, embolectomy was performed 
under emergency conditions. In 1 patient a 
pseudoaneurysm was detected at the at the 
puncture site, and the patient got treated for 
it. In 1 patient an arteriovenous (AV) fistula was 
detected, this patient is invited for a follow-up. 

DISCUSSION

Endovascular therapy for chronic complete occ-
lusion of the femoropopliteal artery is usually 
administered via an antegrade ipsilateral com-
mon femoral artery (CFA) approach or retrogra-
de contralateral CFA (10). In approximately 10% 
of patients with critical ischemia, treatment of 
femoropopliteal occlusions with the transfemo-
ral approach is not possible, and in the presen-
ce of unsuccessful antegrade femoral interven-
tion, the retrograde transpopliteal approach 
is a possible alternative (11,12). In a study in 
which retrograde intervention was performed 
by the popliteal route after unsuccessful anteg-
rade femoral intervention, 94% procedural suc-
cess was found (13). In our study, a procedural 
success rate of 93.25% was found. Overall, there 
is little data on transpopliteal vascular interven-
tions compared to the classical transfemoral 
approach. Although there are studies showing 
that popliteal access can be performed in the 
prone (the chest down and the back up) po-
sition, the traditional approach is to provide 
popliteal vascular access by placing the patient 
in the supine (on the back) position (8, 14). 

In our study, popliteal access was provided to 
all our patients in the prone position. When the 
patient is lying prone, access to the popliteal 
artery becomes difficult and often prolongs 
the procedure, especially in patients who are 
obese and have poor respiratory function (15).

There are concerns about the incidence of lo-
cal complications after popliteal intervention. 
When the popliteal access is applied in the 
prone position, the possible risk of hematoma 
and pseudoaneurysm may be seen more than 

in the supine position (14). In a study including 
popliteal access complications, hematoma 
and AV fistula were reported in patients (16). 

Another study reported an incidence of as high 
as 14% of arteriovenous fistula formation; Pero-
neal nerve palsy secondary to puncture, artery 
dissection or thrombosis and hematoma has 
also been described (17, 18). In our study one AV 
fistula and one pseudoaneurysm was detected. 
Nerve damage wasn’t seen in any of the patients. 

There are studies stating that in patients with 
peripheral artery disease with ileo-femoral le-
sion, popliteal intervention is a great option 
for angioplasty and stenting, however at the 
same time, there are studies emphasizing it 
should not be preferred because of the risk of 
complications (19, 20). Considering the varia-
bility in the indications of treatment options 
and treatment strategies, only angioplasty 
results were reviewed in this study and the 
patient who showed the necessity of sten-
ting was considered as a failed procedure. 

In our study, iliac artery stenosis could not be 
solved in only one patient out of the eleven pa-
tients with iliac artery lesions, and balloon ex-
pander stent was applied in appropriate sizes.
In studies examining the long-term results of 
angioplasty procedures performed with popli-
teal access, it has been shown that the access 
tract does not change the patency rates (10).

Our study includes relatively short-term results. 
After popliteal artery intervention, additio-
nal problems have been described due to the 
reverse direction of the access road for the 
purpose of surgical removal of emboli exten-
ding below the knee (21). In our study, symp-
toms of embolism occurred, so we performed 
embolectomy under emergency conditions. 

In conclusion, retrograde popliteal endovas-
cular methods are safe and effective alter-
native with similar success rates for patients 
have chronic totally occluded arteries in whi-
ch anterograde intervention isn’t possible.
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