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General introduction

Lower extremity peripheral arterial disease (PAD) is the third leading cause of atheroscle-

rotic vascular morbidity (after coronary heart disease and stroke) and is associated with 

significant morbidity, mortality and quality of life impairment.1,2 Symptoms vary from 

reduced walking distance, to rest pain and tissue gangrene due to impaired blood flow to 

the extremities. Prevalence of symptomatic PAD is estimated at 202 million people around 

the world, and ranges from 2 to 6% in patients aged 40, increasing with age, to 8 to 

12% in patients aged 70.1 About 10–30% of people with PAD experience intermittent 

claudication3,4 The prevalence of critical limb ischemia in patients older than 60 is 0.4%.4–6

Selecting the best treatment modality for patients with symptomatic PAD is determined 

by patient factors such as age, severity of disease and comorbidities, as well as lesion 

characteristics, such as location, lesion length and calcification.7 Bypass surgery and end-

arterectomy provide excellent long-term patency. However, in the frail and aging vascular 

patients, endovascular treatment gains popularity because of its minimally invasive charac-

ter, with increasing durability.8,9 Improved outcomes after endovascular treatment of PAD 

are the result of technical innovations as well as optimized treatment strategies. This thesis 

aims to provide insight in these recent treatment strategies and the use of new devices. 

What are these improvements? How do they work? How to they compare to established 

treatment? Is their improvement only angiographic or do they improve clinical outcomes? 

While treatments and outcomes of importance differ between the different vascular ter-

ritories, this thesis is divided in different parts.

Part I. Stent placement in endovascular treatment of iliac artery occlusive 
disease

In part I the endovascular treatment of iliac artery occlusive disease is discussed. Open sur-

gical procedures provide durable results, with high long-term patency rates, however with 

increased morbidity (such as cardiac arrest during procedure, hematoma, posthemorhagic 

anemia, infection) and mortality rates.10,11 Endovascular treatment has good safety and 

short-term efficacy with decreased morbidity, complications and costs compared with open 

surgical procedures. Chapter 2 is a systematic review comparing the endovascular treat-

ments of percutaneous transluminal angioplasty (PTA) with bail out stenting versus primary 

stenting in the iliac arteries.12 Chapter 3 provides an overview of endovascular treatment 

options of aortoiliac occlusive disease.13

Part II. Endovascular treatment of femoropopliteal artery occlusive disease

In Part II the endovascular treatment of the femoropopliteal arteries is discussed, especially 

the use of drug-eluting balloons (DEB). Similar as in aorto-iliac occlusive disease, endo-

vascular treatment of femoropopliteal arteries has gained popularity due to decreased 

morbidity and mortality rates compared to bypass surgery, with good short term outcomes. 
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However, the major limitation of endovascular treatment is durability. The 1 year patency 

rate of uncoated balloon angioplasty (UCB) ranges between 40-60%.7,14,15 These rates 

can be improved up to 70-90% with the use of a bare-metal stent.16–19 However, intra-

arterial stenting has its limitations, as stent thrombosis can occur, as well as flow pattern 

disruptions, which may result in stent fracture or in-stent restenosis.20,21 Therefore there is 

a tendency to move away from stent based treatment.

Drug-eluting balloons (DEBs) were introduced to provide homogeneous transfer of the 

antiproliferative drug Paclitaxel to the arterial wall. Paclitaxel is a higly lipohilic broad-

spectrum anti-mitotic agent, this combination allow rapid infiltration of tissues and reduces 

neointimal hyperplasia.22,23Paclitaxel is transferred to the vessel wall with the use of an 

excipient and various DEBs are available with different Paclitaxel dosages and excipients. 

Dosage as well as excipient used influence outcomes.

In the past decade DEBs have been evaluated in various randomized controlled trials. 

Chapter 4 is a systematic review with meta-analysis comparing DEBs with UCBs in patients 

with femoropopliteal arterial disease.24 Chapter 5 consists of a retrospective analysis of a 

prospectively kept database and describes a series of 100 patients with femoropopliteal 

arterial disease treated with the Passeo-18 Lux DEB (Biotronik AG, Bulach, Switzerland).

The optimal endovascular treatment for femoropopliteal arterial occlusive disease has 

yet to be assessed. The arsenal of devices ranges from UCBs and DEBs to treatment 

with various types of stents (either bare-metal stents (BMS), drug-eluting stents (DES) or 

covered stents). The outcomes of femoropopliteal DEB RCTs and DES RCTs are largely 

comparable.16,25 If the results after DEB and DES are indeed comparable, DEB angioplasty 

might be the preferred therapy as is restricts the limitations of the use of stents. However, 

up to now, no RCT has been published comparing these two devices. The FOREST trial 

aims to provide an answer to the abovementioned hypothesis. Two hundred and fifty-four 

patients with femoropopliteal arterial occlusive disease will be randomized to either treat-

ment with a DEB with provisional stenting and primary DES placement. Chapter 6 is the 

study protocol for this multicenter RCT.

Part III. Endovascular treatment of autologous bypass grafts

In complex infrainguinal vascular disease (TASC C & D lesions), bypass grafting remains 

the gold standard.7 Autologous grafts show excellent long-term patency rates (up to 80% 

after 5 years).26,27 One third of the patients treated with an autologous infrainguinal bypass 

will develop a significant stenosis in the graft.28,29 Significant stenosis may lead to bypass 

occlusion, which is associated with poor outcomes. Therefore, bypass surveillance using 

duplex ultrasound imaging is widely accepted,30,31 as well as treatment of an autologous 

bypass at risk for occlusion.

Part III is divided in two chapters. Chapter 7 contains the outcomes from a retrospec-

tive data cohort, reporting endovascular treatment of significant stenoses in infrainguinal 

4 Erasmus Medical Center Rotterdam



autologous bypasses at risk with UCB angioplasty.32 In Chapter 8 a comparison is made on 

the endovascular treatment of significant stenoses in autologous bypass grafts with UCB 

angioplasty versus DEB angioplasty.33

Part IV. Angiosome concept theory

Critical limb ischemia (CLI) is the most advanced stage of PAD. The prognosis is poor, 

with amputation rates up to 30%, and mortality up to 25% after 1 year.7,34 Treatment of 

patients with CLI is aimed at wound healing, improvement in quality of life, limb salvage 

and prolonged survival.35 Patients often have multilevel and multivessel disease. When at-

tempting infrapopliteal revascularization, current strategies propose open or endovascular 

revascularization of arteries with runoff through the ankle, but not specifically targeted to 

the location of the ischemia.36–38

Nearly thirty years ago, Taylor and Palmer introduced the angiosome concept to provide 

a basis for planning of incisions and flaps in reconstructive surgery.39 An angiosome is a 

three dimensional unit of tissue fed by a source artery. In the foot and ankle six angiosomes 

have been identified. Revascularization of the feeding artery of an affected angiosome is 

called direct revascularization (DR) and is expected to improve outcomes such as wound 

healing and limb salvage compared to revascularization of an artery feeding an adjacent 

angiosome (indirect revascularization, IR). Part IV (chapter 9) is a systematic review with 

meta-analysis comparing angiosome directed revascularization with indirect revasculariza-

tion in patients with CLI.40
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