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2.3.b.2. Alt Ekstremite Arter Infrapopliteal Seviye

Giriş

Periferik arter hastalığı (PAH) önemli morbidite ve mortaliteye neden olabi-
len sistemik bir hastalıktır. Alt ekstremite PAH tedavisinde endovasküler yön-
temler son yıllarda giderek artan oranlarda kullanılmaya başlanmıştır(1-3). 
Infrapopliteal PAH’da uygun arteriyel revaskülarizasyon stratejisini belirlemek 
kardiyovasküler cerrahlar açısından bir zorluk olmaya devam etmektedir. İleri 
infrapopliteal PAH’ı bulunan olgular genellikle ileri yaşlı, diyabetik ve komor-
bid hastalıkları bulunan bireylerdir (4).

Tibiopedal arteriyel minimal invaziv retrograd revaskülarizasyon, anjiyop-
lasti (ilaç kaplı, düz balon vb), stentler (kendiliğinden genişleyen, balonla ge-
nişleyebilen, ilaç salınımlı) ve aterektomi (lazer, direksiyonel, orbital ve rotas-
yonel aterektomi cihazları) gibi endovasküler yöntemlerdeki gelişmeler, yeni 
teknolojik cihazlardaki ilerlemeler ve beraberinde sınıflandırma sistemlerinin 
modifikasyonu, infrapopliteal PAH endovasküler tedavisinin etkinliğini ve gü-
venilirliğini daha da artırmıştır (2,5). Infrapopliteal PAH endovasküler girişi-
min nihai amaçları, ekstremite kurtarma amacıyla ayağın distaline dek düz bir 
hat boyunca kan akımı sağlanması, beraberinde semptomların azaltılarak yara 
iyileşmesinin hızlandırılmasıdır (6-8).
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açısından oldukça zorlayıcıdır. Özellikle bu bölgede KETİ ve amputasyon ile 
mücadele açısından hasta bazlı en uygun yöntemin seçilmesi oldukça önem-
lidir. Ayrıca endovasküler cerrahın anatomi, damar erişim teknikleri, optimal 
anjiyografik görüntüleme stratejileri, ekipman ve endovasküler revaskülarizas-
yon, işlem sonrası multidisipliner bakım ve takip planı gibi elzem konulara ha-
kim olması gerekmektedir. Ne yazık ki, infrapopliteal PAH’nın endovasküler 
tedavisindeki ilerlemelere rağmen, hala optimal sonuçların alınmasında limi-
tasyonlar vardır. Hastalık sürecine ikincil olan ileri yaş, uzun segment lezyon-
lar, önemli kalsifikasyonlar ve çoklu komorbiditeler gibi faktörler bu müdaha-
leleri etkileyebilmektedir. Yeni nesil stentler ile aterektomi ve İKB anjiyoplasti 
kombinasyonları gibi farklı tedavi seçeneklerini karşılaştıran geniş hasta sayılı, 
randomize kontrollü çalışmalar ile mevcut bilgi ve teknik gelişmelerin artışı 
daha iyi sonuçların alınmasına neden olacaktır.

Kaynaklar

1.	 Sarıcaoğlu MC, Aytekin B, Yiğit G, et al. Endovascular balloon angioplasty for infraingu-
inal arterial occlusive disease: Efficacy analysis. Turk Gogus Kalp Dama 2021;29(1):5-12.

2.	 Yiğit G. Early outcomes of novel Temren atherectomy device combined with drug-co-
ated balloon angioplasty for treatment of femoropopliteal lesions. Vascular 2021 Jun 
28:17085381211029819. doi: 10.1177/17085381211029819. Epub ahead of print. PMID: 
34180304.

3.	 Yiğit G, Sarıcaoğlu MC, Cetinkaya F, et al. Endovascular treatment of chronic total occlusi-
on of iliac/femoral arteries: Mid-term follow-up. Turk J Vasc Surg 2020;29(1):7-12

4.	 Fowkes FG, Rudan D, Rudan I, et al. Comparison of global estimates of prevalence and risk 
factors for peripheral artery disease in 2000 and 2010: a systematic review and analysis. 
Lancet. 2013 Oct 19;382(9901):1329-40. doi: 10.1016/S0140-6736(13)61249-0. Epub 2013 
Aug 1.

5.	 Shammas NW, Coiner D, Shammas GA, et al. Percutaneous lower-extremity arterial inter-
ventions with primary balloon angioplasty versus silverhawk atherectomy and adjunctive 
balloon angioplasty: randomized trial. J Vasc Interv Radiol 2011;22(9):1223–1228.

6.	 Gray BH, Diaz-Sandoval LJ, Dieter RS, et al. SCAI expert consensus statement for infra-
popliteal arterial intervention appropriate use. Catheter Cardiovasc Interv 2014;84:539-45.

7.	 Kawarada O, Fujihara M, Higashimori A, et al. Predictors of adverse clinical outcomes after 
successful infrapopliteal intervention. Catheter Cardiovasc Interv 2012;80:861-71.

8.	 Schmidt A, Ulrich M, Winkler B, et al. Angiographic patency and clinical outcome after 
balloon‐angioplasty for extensive infrapopliteal arterial disease. Catheter Cardiovasc In-
terv 2010;76:1047-54.

9.	 Nair V, Chaisson G, Abben R. Strategies in infrapopliteal intervention: improving outco-
mes in challenging patients. J Interv Cardiol. 2009 Feb;22(1):27-36. doi: 10.1111/j.1540-
8183.2008.00412.x.

10.	 Graziani L, Piaggesi A. Indications and clinical outcomes for below knee endovascular 
therapy: review article. Catheter Cardiovasc Interv. 2010 Feb 15;75(3):433-43. doi: 10.1002/
ccd.22287.



Periferik Arter Atlası450

11.	 Rudofker EW, Hogan SE, Armstrong EJ. Preventing Major Amputations in Patients with 
Critical Limb Ischemia. Curr Cardiol Rep. 2018 Jul 10;20(9):74. doi: 10.1007/s11886-018-
1019-2.

12.	 Wolfe JHN, Wyatt MG. Critical and subcritical ischaemia. Eur J Vasc Endovasc Surg. 
1997;13:578-582.

13.	 Giles KA, Pomposelli FB, Spence TL, et al. Infrapopliteal angioplasty for critical limb isc-
hemia: relation of TransAtlantic InterSociety Consensus class to outcome in 176 limbs. J 
Vasc Surg. 2008;48:128-136.

14.	 Kawarada O, Yokoi Y, Honda Y, et al. Awareness of anatomical variations for infrapopliteal 
intervention. Catheter Cardiovasc Interv. 2010;76:888-894.

15.	 Taylor GI, Palmer JH. The vascular territories (angiosomes) of the body: experimental 
study and clinical applications. Br J Plast Surg. 1987 Mar;40(2):113-41. doi: 10.1016/0007-
1226(87)90185-8.

16.	 Bernstein O, Chalmers N. New treatments for infrapopliteal disease: devices, techniques, 
and outcomes so far. Cardiovasc Intervent Radiol. 2012;35:715-724.

17.	 Iida O, Nanto S, Uematsu M, et al. Importance of the angiosome concept for endovascular 
therapy in patients with critical limb ischemia. Catheter Cardiovasc Interv. 2010;75(6):830-
836. doi:10.1002/ccd.22319.

18.	 Köksal C, Türkkolu ŞT. Arteriyel ve venöz sistemin muayenesi. In: Polat A, Akay HT, Köksl 
C, Bozkurt AK, editörler. Damar. Konu 4. İstanbul: Bayçınar Tıbbi Yayıncılık; 2019. s. 16-
32.

19.	 Dormandy JA, Rutherford RB. Management of peripheral arterial disease (PAD). TASC 
Working Group. TransAtlantic Inter-Society Consensus (TASC). J Vasc Surg. 2000;31(1 Pt 
2):S1-S296.

20.	 Conte MS, Bradbury AW, Kolh P, et al. Global vascular guidelines on the management of 
chronic limb-threatening ischemia. Eur J Vasc Endovasc Surg 2019;58:S1-S109.e33.

21.	 Nirala N, Periyasamy R, Kumar A. Noninvasive diagnostic methods for better screening of 
peripheral arterial disease. Ann Vasc Surg 2018;52:263-72.

22.	 Johnston AL, Vemulapalli S, Gosch KL, et al. Ankle-brachial index in patients with inter-
mittent claudication is a poor indicator of patient-centered and clinician-based evaluations 
of functional status. J Vasc Surg 2019;69:906-12.

23.	 Singh GD, Armstrong EJ, Waldo SW, et al. Non-compressible ABIs are associated with an 
increased risk of major amputation and major adverse cardiovascular events in patients 
with critical limb ischemia. Vasc Med 2017;22:210-17.

24.	 Polat A. Arteriyografi: Tanı ve Tedavi. In: Polat A, Akay HT, Köksal C, Bozkurt AK, editör-
ler. Damar. Bölüm 10. İstanbul: Bayçınar Tıbbi Yayıncılık; 2019. s. 96-108.

25.	 Aboyans V, Ricco JB, Bartelink MEL, et al. 2017 ESC Guidelines on the diagnosis and treat-
ment of peripheral arterial diseases, in collaboration with the European Society for Vascu-
lar Surgery (ESVS): Document covering atherosclerotic disease of extracranial carotid and 
vertebral, mesenteric, renal, upper and lower extremity arteriesEndorsed by: The European 
Stroke Organization (ESO)The task force for the diagnosis and treatment of peripheral 
arterial diseases of the European Society of Cardiology (ESC) and of the European Society 
for Vascular Surgery (ESVS). Eur Heart J 2018;39:763-816.

26.	 Olinic DM, Tataru DA, Homorodean C, et al. Antithrombotic treatment in peripheral ar-
tery disease. Vasa 2018;47:99-108.

27.	 Allie DE, Hall P, Shammas NW, et al. The Angiomax Peripheral Procedure Registry of 
Vascular Events Trial (APPROVE): in-hospital and 30-day results. J Invasive Cardiol. 
2004;16(11):651-656.

28.	 Spinosa DJ, Harthun NL, Bissonette EA, et al. Subintimal arterial flossing with an-
tegrade-retrograde intervention (SAFARI) for subintimal recanalization to treat ch-



Alt Ekstremite Arter Infrapopliteal Seviye 451

BÖ
LÜ

M
 2

ronic critical limb ischemia. J Vasc Interv Radiol. 2005;16(1):37-44. doi:10.1097/01.
RVI.0000141336.53745.4A.

29.	 Montero-Baker M, Schmidt A, Bräunlich S, et al. Retrograde approach for complex pop-
liteal and tibioperoneal occlusions. J Endovasc Ther. 2008;15(5):594-604. doi:10.1583/08-
2440.1.

30.	 Godino C, Sharp AS, Carlino M, et al. Crossing CTOs-the tips, tricks, and specialist kit 
that can mean the difference between success and failure. Catheter Cardiovasc Interv. 
2009;74(7):1019–46.

31.	 Daniel B, Joana F, Armando M, et al. Below the knee technique: now and then. Angioplasty, 
Various Techniques and Challenges in Treatment of Congenital and Acquired Vascular 
Stenoses. ISBN 978-953-0084-3, InTech, 2012.

32.	 Gray BH, Diaz-Sandoval LJ, Dieter RS, et al. Peripheral Vascular Disease Committee for 
the Society for Cardiovascular Angiography and Interventions. SCAI expert consensus sta-
tement for infrapopliteal arterial intervention appropriate use. Catheter Cardiovasc Interv. 
2014;84(4):539-545. doi:10.1002/ccd.25395.

33.	 Giannopoulos S, Ghanian S, Parikh SA, et al. Safety and efficacy of drug-coated balloon 
angioplasty for the treatment of chronic limb-threatening ischemia: A systematic review 
and meta-analysis. J Endovasc Ther 2020;27:647-57.

34.	 Lamichhane S, Anderson J, Remund T, et al. Dextran sulfate as a drug delivery platform 
for drug‐coated balloons: Preparation, characterization, in vitro drug elution, and smooth 
muscle cell response. J Biomed Mater Res Part B Appl Biomater 2016;104:1416-30.

35.	 Laird JA, Schneider PA, Jaff MR, et al. Long-term clinical effectiveness of a drug-coated bal-
loon for the treatment of femoropopliteal lesions. Circ Cardiovasc Interv 2019;12:e007702.

36.	 Torsello G, Stavroulakis K, Brodmann M, et al. Three-year sustained clinical efficacy of 
drug-coated balloon angioplasty in a real-world femoropopliteal cohort. J Endovasc Ther 
2020;27:693-705.

37.	 Rastogi S, Stavropoulos SW. Infrapopliteal angioplasty. Tech Vasc Interv Radiol. 
2004;7(1):33-39. doi:10.1053/j.tvir.2004.01.001.

38.	 Randon C, Jacobs B, De Ryck F, et al. Angioplasty or primary stenting for infrapopliteal 
lesions: results of a prospective randomized trial. Cardiovasc Intervent Radiol. 2010;33:260-
269.

39.	 Donas KP, Torsello G, Schwindt A, et al. Below knee bare nitinol stent placement in high 
risk patients with critical limb ischemia is still durable after 24 months of follow up. J Vasc 
Surg. 2010;52:356-361.

40.	 Siablis D, Karnabatidis D, Katsanos K, et al. Sirolimus eluting versus bare metal stents after 
suboptimal infrapopliteal angioplasty for critical limb ischemia: enduring 1-year angiog-
raphic and clinical benefit. J Endovasc Ther. 2007;14:241-250.

41.	 Balzer JO, Khan V, Thalhammer A, et al. Below the knee PTA in critical limb ischemia 
results after 12 months: single center experience. Eur J Radiol. 2010;75:37-42.

42.	 Bosiers M, Scheinert D, Peeters P, et al. Randomized comparison of everolimus-eluting 
versus bare metal stents in patients with critical limb ischemia and infrapopliteal arterial 
occlusive disease. J Vasc Surg. 2012;55:390-399.

43.	 Rastan A, Tepe G, Krankenberg H, et al. Sirolimus eluting stents vs. bare-metal stents for 
treatment of focal lesions in infrapopliteal arteries: a double-blind, multi-centre, randomi-
zed clinical trial. Eur Heart J. 2011;32:2274-2281.

44.	 Scheinert D, Katsanos K, Zeller T, et al; ACHILLES Investigators. A prospective rando-
mized multicenter comparison of balloon angioplasty and infrapopliteal stenting with the 
sirolimus eluting stent in patient with ischemic peripheral arterial disease: 1-year results 
from the ACHILLES trial. J Am Coll Cardiol. 2012;60:2290-2295.



Periferik Arter Atlası452

45.	 Sullivan TM, Slovut DP. Critical limb ischemia: medical and surgical management. Vasc 
Med. 2008;13:281-291.

46.	 Lookstein R, Ward T, Kim E, et al. Value of drug eluting stents after failed percutaneous 
transluminal angioplasty in the infrapopliteal vessels for the treatment of critical limb is-
chemia: favorable mid-term patency and limb salvage results. J Cardiovasc Surg (Torino). 
2011;52:461-466.

47.	 Siablis D, Kitrou PM, Spiliopoulos S, et al. Paclitaxel-coated balloon angioplasty versus 
drug-eluting stenting for the treatment of infrapopliteal long-segment arterial occlusive 
disease: the IDEAS randomized controlled trial. JACC Cardiovasc Interv 2014;7:1048-56.

48.	 Shammas NW, Lam R, Mustapha J, et al. Comparison of orbital atherectomy plus balloon 
angioplasty vs. balloon angioplasty alone in patients with critical limb ischemia: results of 
the CALCIUM 360 randomized pilot trial. J Endovasc Ther. 2012;19(4):480–488.

49.	 Sixt S, Carpio Cancino OG, Treszl A, et al. Drug-coated balloon angioplasty after direc-
tional atherectomy improves outcome in restenotic femoropopliteal arteries. J Vasc Surg 
2013;58:682–686.

50.	 Akkus NI, Abdulbaki A, Jimenez E, et al. Atherectomy devices: technology update. Med 
Devices (Auckl). 2014;8:1–10.

51.	 Safian RD, Niazi K, Runyon JP, et al; OASIS Investigators. Orbital atherectomy for infra-
popliteal disease: device concept and outcome data for the OASIS trial. Catheter Cardiovasc 
Interv. 2009;73:406-412.

52.	 McKinsey J, Zeller T, Rocha-Singh KJ, et al. Lower extremity revascularization using di-
rectional atherectomy: 12-month prospective results of the DEFINITIVE LE study. JACC 
Cardiovasc Interv. 2014;7: 923-933.

53.	 Brodmann M, Holden A, Zeller T. Safety and feasibility of intravascular lithotripsy for tre-
atment of below-the-knee arterial stenoses. J Endovasc Ther 2018;25:499-503.


