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Abstract
Purpose: To evaluate the safety and efficacy of
balloon-expandable covered stent (CS) for treatment of symptomatic iliac artery in-stent restenosis (ISR).
Material and methods: This was a retrospective,
single-arm, single-centre study, which included
25 consecutive patients referred for percutaneous endovascular treatment of angiographically proven symptomatic iliac artery ISR using balloon expandable CS. All patients presented with
recurrent Rutherford 1 to 3 chronic limb ischaemia that deteriorated over an average period of 45
months after bare stenting. Study’s primary safety outcome measures were peri-procedural (30days) device-related major complications rate
and 12 months patient survival rate, while primary efficacy outcome measure was 12-months clinically-driven target lesion reintervention rate.
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Secondary endpoints included 12-months binary restenosis rates and 30-day procedure related
complication rates.
Results: Initial technical success was 100%. No
device-related major complications occurred.
No patient was lost to follow up. According to
Kaplan-Meier analysis target lesion revascularisation-free survival rates were 92% at 6- and
12-months follow up, respectively. Restenosis
rates were 8% and 12% at 6- and 12-months follow up, respectively. Survival was 100% (25/25 patients). No major complications were noted (0%).
Minor complication rate was 4% (1/25 case of medium size haematoma).
Conclusions: The use of a balloon-expandable covered stent seems to achieve promising results in
the management of symptomatic iliac artery instent restenosis.
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1. Introduction

Symptomatic iliac artery atherosclerotic disease is generally effectively treated with endovascular techniques.
However, neointimal hyperplasia causing restenosis and
disease recurrence is a commonly noted drawback of iliac artery balloon angioplasty and has been correlated
with several factors, such as lesion type and morphology,
acute luminal gain and risk factors or comorbidities including smoking and diabetes [1, 2]. Although bare metal stents have been reported to produce excellent longterm patency outcomes in iliac artery disease, in-stent
restenosis (ISR) remains a major issue compromising
long-term clinical success [3]. Furthermore, ISR remains
challenging, as high recurrence rates of clinically significant ISR following initial treatment have been reported.
Even though various treatment methods such as coaxial
bare stent-in-stent deployment, directional atherectomy, athero-ablative techniques, and cutting balloon angioplasty have shown promising results, optimal treatment of iliac ISR remains to be determined [4-18].
Metallic stents with a biologically compatible polymer
cover usually made of polyester or polytetrafluoroethylene (PTFE covered stents) have been used in peripheral arteries to treat lesions such as arteriovenous fistulae, aneurysms, pseudoaneurysms, dissections, and
arterial rupture [19-25], as well as to improve initial
technical success and patency of both iliac and femoropopliteal steno-occlusive disease [26-32]. Possible added advantage of polymer cover is preventing or limiting
stent in-growth along the length of the treated segment,
compared to conventional stent placement, while development of low-profile covered stent delivery systems has
expanded their everyday use in more peripheral applications. The aim of this study was to investigate mid-term
safety and efficacy outcomes of balloon expandable covered stent angioplasty for symptomatic iliac artery ISR.

2. Material and Methods
2.1 Study Design
This is a retrospective, single arm, single centre, study
investigating all patients who underwent percutaneous
covered stent treatment of an angiographically proven
symptomatic (intermittent claudication or critical limb
ischaemia) iliac artery ISR, between 2002 and 2010, in the
Interventional Radiology department.
All patients presented with recurrent chronic limb is-
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chaemia that had deteriorated by at least 1 Rutherford
category over an average period of 45 months (range:
24-96 months) after initial stenting and underwent digital subtraction angiography (DSA) following clinical suspicion of significant ISR (recurrence of symptoms, ABI
decrease, diminished peripheral pulses). A symptomatic ≥50% reduction in diameter within the stent or within
5 mm from stent edge, demonstrated by DSA, was the indication for stent-graft (SG) treatment. Initial bare stents
detected with restenosis were mainly self-expandable
stents (n=20 Palmaz® Peripheral Stent, Cordis, USA) and
five balloon-expandable stents (Omnilink®, Abbott, USA).
2.2 Procedure
Endovascular procedures were performed in the angiography suite by two interventional radiologists with over
15-year experience in vascular procedures. Treatment
decision was reached by a multi-disciplinary meeting.
All procedures were performed under local anaesthesia and mild conscious sedation was administered only
if requested by the patient. Following common femoral artery access and appropriate sheath positioning
(6 to 8Fr), intra-arterial bolus dose of 5,000 IU of heparin was administered. Patients were under continuous
pulse oximetry, electrocardiography, and blood pressure monitoring.
After angiographic confirmation of iliac artery ISR,
lesions were crossed using standard endovascular
guide-wires and catheters and primary covered stenting was performed. In severe restenosis (>90% probably), or in cases of total occlusion, angioplasty with a 6
mm balloon (Abbott Laboratories, IL, USA) was initially performed to allow the passage of the covered stent.
In the first cases until 2006, balloon expandable covered stents (Abbott Laboratories, IL, USA) were hand
crimped on deflated non-hydrophilic balloons (equal
to or slightly longer than the covered stent size) and
delivered within target lesion. Between 2007 and 2010,
pre-mounted balloon-expandable covered stents with
lower profile delivery systems were used (Advanta
V12; MAQUET, Rastatt, Germany). The sizes selected
were 6-12 mm in diameter (maximum inflation equal
to the diameter of the bare stent) and 10% longer than
the bare stents as to fully cover edge stent stenosis.
Small 6 mm balloon-expandable covered stents were
used in distal external iliac arteries of two female patients. Correct position of the stent was verified by
29
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contrast injection before inflating the delivery balloon. Dilation was halted if a patient complained of
significant pain. A satisfactory result was verified angiographically. If residual stenosis exceeded 30%, additional balloon inflations were performed at higher
pressure or a larger balloon was used. Two Clopidogrel
tablets (75 mg) were administered routinely at the end
of the procedure. All patients were hospitalised overnight for surveillance and were discharged on continuous antiplatelet treatment with life-long Clopidogrel
75 mg once daily according to International guidelines
for patients with intermittent claudication, while aggressive risk factor modification using statin, antihypertesive and antidiabetic drug therapy was adopted
during follow up.
30

Fig.1 (a) DSA demonstrating considerable focal restenosis in
the mid segment of a balloon-expandable bare metal stent of
the right common iliac artery (CIA) and moderate diffuse restenosis in a balloon-expandable bare metal stent in the left CIA.
(b) Both lesions were treated with kissing covered stents, dilated up to 9 mm. (c) Total occlusion of another balloon-expandable bare metal stent. (d) Occlusion was revascularised
and a balloon expandable stent graft was placed, which was
dilated to 9 mm

Fig. 2. Kaplan-Meier plots of (a) target lesion
reintervention-free survival and (b) restenosis rates up to 12
months follow up

b
2.3 Study outcomes, definitions and follow up
Study’s primary safety outcome measures were peri-procedural (30-days) device-related major complication-free
survival rate and 12-months patient survival rate. Primary efficacy outcome measure was 12-months clinically-driven target lesion reintervention-free survival, defined as patient survival period without any additional
revascularisation procedure due to recurrence of ischaemic symptoms. Secondary endpoints were technical success defined as <30% residual stenosis by visual estimation and gradient across the treated lesion <5 mm Hg,
12-months binary restenosis rates detected by Duplex
ultrasound (DUS) (peak systolic velocity index >2.0) and
verified by angiography and 30-day procedure related
complication rates classified as major or minor accord-
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Table 1. Characteristics of study patients: risk factors and their distribution by gender
Men
(n = 23)

Women
(n = 2)

47-75 (58.5)

57-73 (65)

Smoking habit, n (%)

19 (82)

1 (50)

Hypertension, n (%)

18 (78)

2 (100)

Hypercholesterolaemia, n (%)

8 (35)

1 (50)

Diabetes, n (%)

9 (39)

1 (50)

End-stage renal disease, n (%)

2 (9)

-

Coronary artery disease, n (%)

8 (35)

1 (50)

Age, yr (mean)

ing to international reporting standards [33]. A residual
mean pressure gradient ≥10 mm Hg indicated a haemodynamically significant residual stenosis and was further
dilated with balloon larger diameter balloon catheters
until gradient <5 mm Hg was detected. Pressure gradients post-covered stent deployment was recorded in all
patients. Patient follow-up included clinical evaluation,
palpation of femoral and distal pulses, and ankle-brachial index (ABI) measurements. Postoperative surveillance
protocol included 6- and 12-months clinical and DUS assessment. Angiography was performed in cases of symptoms recurrence, decrease in the ABI of more than 0.15,
or target lesion DUS peak systolic velocity index >2.0.
2.4 Statistical analysis
Discrete variables are given as counts and percentages.
Continuous variables are reported as means ± standard
error (SE). Kaplan-Meier analysis was performed for estimation of patient survival, reintervention-free survival
and restenosis rates. Statistical analysis was performed
using the SPSS statistical analysis software (version 23,
IBM, NY, USA). Level of statistical significance was set
at p<0.05.

3. Results

In total, 25 consecutive patients (mean age 59.0 ± 8.1
years; range: 48-75) with 25 lesions [20 (80%) common iliac artery lesions and 5 (20%) external iliac artery lesions]
were included in the study. Mean ISR length was 17.4
mm (range 5-45 mm). Mainly >70% stenosis (22/25; 88%),
but also three stent occlusions (3/25; 12%) were treated. Patients’ baseline demographics are demonstrated
in Table 1. In total, 80% of patients treated were smok-

ers, 40% suffered from diabetes mellitus, 36% from coronary disease and 8% from end-stage renal disease. Thirteen ISR lesions were classified as focal (<10 mm long),
fourteen as diffuse (>10 mm), and four as proliferative
(diffuse extending outside the stent margins) (Table 2).
Two cases required the deployment of kissing covered
stents. All lesions were crossed intraluminally and a substent technique was not required. Initial technical success was 100%. No device-related major complications
occurred (0%). No patient was lost to follow up. According to Kaplan-Meier analysis target lesion revascularisation-free survival rates were 92% at 6- and 12-months
follow up, respectively (Fig. 3a). Restenosis rates were
8% and 12% at 6- and 12-months follow up, respectively (Fig. 3b). Survival was 100% (25/25 patients). Cumulative, 2/25 patients (8%) experienced total reocclusion,
both within the first 2 months following the procedure.
In both patients, covered stents were deployed following
bare metal stent total occlusion. In one patient 50-60%
restenosis was detected by DUS during 12-month visit.
However, patient was asymptomatic and no further reintervention was attempted.
No major complications were noted (0%). Minor complication rate was 4% as one case of medium size haematoma was detected following 8 Fr sheath positioning,
which resolved without requiring further treatment.

4. Discussion

Endovascular stenting has been established as choice of
treatment in iliac artery atherosclerotic disease [34, 35].
Bare stents are widely used to repair angioplasty failures
and mechanical complications, such as elastic recoil, occlusive intimal flaps, and dissections while supporting
31
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Table 2. Data of our patient population
Pt

Age

Limb
ischaemia
category

Location

% Restenosis

Length
(mm)

Pattern

1

58

3

Left CIA

Occl

40

-

2

61

2
1

Right CIA
Left CIA

70-90
<70

12
18

Diffuse
Diffuse

3

71

2

Left CIA

<70

8

Focal

4

56

2
3

Right CIA
Left CIA

>90
>90

18
15

Diffuse
Pro

5

65

2

Right CIA

>90

5

Focal

6

57

2

Right CIA

70-90

7

Focal

7

50

2

Right CIA

70-90

36

Diffuse

8

65

3
2

Right CIA
Left CIA

Occl
70-90

40
15

Diffuse

9

73

2

Left CIA

Occl

45

Diffuse

10

70

2

Left EIA

70-90

35

Diffuse

11

50

1

Left EIA

<70

12

Diffuse

12

48

2

Left CIA

70-90

8

Focal

13

68

2

Left CIA

70-90

6

Focal

14

48

3

Left EIA

70-90

23

Pro

15

75

2

Left CIA

<70

30

Diffuse

16

56

2

Left CIA

>90

8

Focal

17

57

2
3

Right CIA
Left CIA

70-90
>90

15
8

Diffuse
Focal

18

52

2

Left CIA

70-90

15

Diffuse

19

62

3
2

Right CIA
Left CIA

Occl
70-90

35
7

Focal

20

50

2

Left EIA

>90

8

Focal

21

57

2
2

Right CIA
Left CIA

70-90
70-90

15
10

Diffuse
Focal

22

47

2
2

Right CIA
Left CIA

70-90
70-90

12
10

Diffuse
Focal

23

60

2
2

Right CIA
Left CIA

>90
70-90

6
25

Focal
Diffuse

24

60

2

Left CIA

70-90

20

Pro

25

58

2

Left EIA

70-90

7

Focal

EIA: external iliac artery, CIA: common iliac artery, ABI: Ankle-brachial index, Pro: proliferative, Occl: Total
occlusion
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vessel wall during remodeling. However, long-term patency is compromised by in-stents restenosis [36]. Iliac
artery ISR has been observed in 13% to 39% of patients
in reported series [37, 38]. Currently, the most widely
used treatment for ISR is dilation with a conventional
angioplasty balloon and/or implantation of a second
stent.More recently, cutting balloon angioplasty has
been used with acceptable and possible promising results [39]. More recently, cutting balloon angioplasty has
been used with acceptable and possible promising results
[12]. Balloon-expandable stent grafts have been recently associated with significantly better patency long-term
outcomes for the treatment of aortiliac occlusive disease
compared to bare metal stents [40, 41]. As a result, authors speculated that there might be a role for covered
stents in the treatment of ISR.
In this series, very low clinical relapse rates were noted, as expressed by 92% TLR-free survival rate, which is
deemed extremely satisfactory and superior to previous
reported outcomes of plain balloon angioplasty and bare
metal stenting of iliac ISR [42].
Katsanos et al. recently reported the incidence of acute
limb ischaemia (ALI) following stent graft occlusion in
the iliac and femoropopliteal arteries. Nonetheless, covered stent occlusion resulting in clinically significant ALI
was more frequently noted in the femoropopliteal arteries and iliac covered stent occlusion was rare [43]. In the
herein presented study 1-year restenosis rate was 12%,
while clinically significant restenosis resulting in reintervention occurred in two cases of reocclusion, just over
1 month following covered stent deployment and could
be therefore attributed to stent grafts thrombosis. Nonetheless, reocclusion resulted in relapse of claudication
symptoms and not in acute ALI, so patients were scheduled for further endovascular treatment with plain balloon angioplasty or stenting. This could be attributed to
the fact the specific lesions were stent occlusions and the
development of chronic collateral circulation was probably enough to avoid ALI following reocclusion. The authors believe that if the initial lesion was a stenosis, acute
covered stent thrombosis could incite ALI and surgery
would be required [43]. As a result, authors strongly recommend prescription of dual antiplatelet therapy for 6
months following iliac artery stent graft deployment, although high levels of evidence to support this notion are
awaited.
Patient survival rate was 100% after 1 year follow up.
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This could be explained by the fact that all patients in the
analysis suffered from intermittent claudication (mainly moderate Rutherford 1 and 2 disease) and no CLI patients were treated.
Technical success was also 100% demonstrating the
advantage of balloon-expandable stent graft use in
achieving excellent immediate outcomes with maximal
acute luminal gain. Theory can support that balloon-expandable stent-grafts may improve technical success
rate by fixing obstructive flaps and dissections, by preventing elastic recoil, and by permanently compressing plaque, while in the long term, the stent structure
may prevent remodeling, and the fabric tube may prevent tissue infiltration and intimal hyperplasia. Several researchers [44–47] have tested these hypotheses and
evaluated tissue response to the presence of endovascular stent-grafts. Dolmatch et al. [44] studied the tissue response to ePTFE-covered Palmaz stents in a dog
model. They compared two stent grafts with ePTFE graft
material that covered either the luminal or abluminal
surface of Palmaz stents; a bare stent served as the control stent. They reported patency rates to be highest in
the bare stent control group and intimal thickness to
be greatest in the stent-graft group when the graft material was on the luminal surface of the stent. The ePTFE material was sutured only at the ends of the stent;
therefore, it is possible that movement of the graft material accounted for the neointimal thickening and poor
patency. Virmani et al. [45] found nitinol stents with an
ePTFE inner lining (a 4.5 cm-long prototype of the stent
used in the present study) placed in the iliofemoral arteries of adult greyhound dogs remained patent up to
1 year and showed almost complete endothelialisation
of the flow surfaces after 3 months. As neointimal formation peaked at 3 months and then progressively decreased, authors speculated that very thin ePTFE material may have allowed graft endothelialisation to occur
by means of transgraft migration of endothelial cells.
They also suggested the self-expanding nature of the
device limited medial injury and, thereby, reduced proliferation of smooth muscle cells.
The healing associated with graft materials is known to
be less extensive in humans. Marin et al. [46, 47] studied
the development of intimal hyperplasia and healing associated with stent-grafts in humans and found endothelium 1-3 cm from the ends of the stent-grafts at 3 months
and 8 cm from the ends at 5 months. However, there was
33
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also tissue ingrowth through the grafts. Thus, experimental studies have provided limited evidence that stent
grafts may undergo re-endothelialisation and reduce the
amount of intimal hyperplasia.
Covered stents have been tested for primary atherosclerotic disease and not for ISR. In the SFA region, a balloon-mounted PTFE covered stent was initially used for
treating lesions that averaged 17 cm in length; this resulted in a very disappointing 29% primary patency rate
at 1 year [48]. Subsequently, prospective evaluation of
the Hemobahn PTFE-nitinol self-expanding stent provided encouraging patency rates of 90% and 79% at 6 and 12
months, respectively, for treatment of infrainguinal lesions [49]. These results were not reproduced by other
investigators who reported a 49% primary patency rate
at 18 months using the same device [50]. Dacron was also
investigated as an alternative stent-graft material in the
SFA. In a prospective study involving 30 patients [51],
Dacron-covered stents implanted in femoropopliteal lesions showed poor (23%) patency at 12 months, with a
high rate of adverse events such as pain and fever. Feasibility of implanting PTFE-covered self-expanding Wallgrafts in iliac occlusive disease was shown in a small prospective series that failed to demonstrate significant
benefit over bare stenting [52].

Limitations of the study include the fact that some data
could have been omitted due to the retrospective design,
while the validity of the results is further compromised
by the single-centre design and small sample size. Moreover, small number of patients included does not allow
a valid statistical analysis as to identify possible factors
influencing outcomes. Furthermore, different covered
stent types were used producing further heterogeneity
outcome bias. Finally, no control group was available as
to compare outcomes with standard balloon angioplasty and/or bare metal stent placement.
In conclusion, in this series balloon-expandable covered stents were proven safe and effective for the treatment of ISR in the iliac arteries achieving satisfactory
mid-term reintervention and restenosis rates. To our
knowledge, this is the first report of successful application of covered stents in iliac ISR, and as midterm results
are promising it might constitute valid therapeutic alternative to plain balloon angioplasty and bare metal stenting. Larger prospective controlled trials are required
to validate the benefits of balloon expandable covered
stents use for iliac in-stent restenosis. R
Conflict of interest:
The authors declared no conflicts of interest.

References
1.

2.

3.

4.

5.

34

Aggarwal V, Waldo SW, Armstrong EJ. Endovascular
revascularization for aortoiliac atherosclerotic disease.Vasc Health Risk Manag 2016; 12: 117-127.
Sapoval MR, Chatellier G, Long AL, et al. Self-expandable stents for the treatment of iliac artery obstructive lesions: Long-term success and prognostic factors. AJR Am J Roentgenol 1996; 166(5): 1173-1179.
Kumakura H, Kanai H, Araki Y, et al. 15-Year Patency and Life Expectancy After Primary Stenting Guided by Intravascular Ultrasound for Iliac Artery Lesions in Peripheral Arterial Disease. JACC Cardiovasc
Interv 2015; 8(14): 1893-1901.
Di Mario C, Marsico F, Adamian M, et al. New recipes for in-stent restenosis: Cut, grade, roast, or sandwich the neointima? Heart 2000; 84: 471-475.
Ettles DF, MacDonald AW, Burgess AA, et al. Directional atherectomy in iliac stent failure: Clinical

6.

7.

8.

9.

technique and histopathologic correlation. Cardiovasc Intervent Radiol 1998; 21: 475-480.
Adamian M, Colombo A, Briguori C, et al. Cutting
balloon angioplasty for the treatment of in-stent
restenosis: A matched comparison with rotational
atherectomy, additional stent implantation and balloon angioplasty. J Am Coll Cardiol 2001; 38: 672-679.
Zeller T, Rastan A, Sixt S, et al. Long-term results after directional atherectomy of femoro-popliteal lesions. J AM Coll Cardiol 2006; 48: 1553-1558.
Trentmann J, Charalambous N, Djawanshcer M, et
al. Safety and efficacy of directional atherectomy for
the treatment of in-stent restenosis of the femoropopliteal artery. J Cardiovasc Surg 2010; 51: 551-560.
Sharma SK, et al. Rotational atherectomy for instent restenosis: Acute and long-term results of the
first 100 cases. J Am Coll Cardiol 1998; 32: 1358-1365.

Covered stents for symptomatic iliac artery in-stent restenosis treatment, p. 28-36
VOLUME 2 | ISSUE 2

10. Chen WH, Nq W, Lee PY, et al. Recanalization of
chronic and long occlusive in-stent restenosis using optical coherence reflectometry-guided radiofrequency ablation guidewire. Catheter Cardiovasc Interv 2003; 59: 223-229.
11. Bottner RK and Hardigan KR. High-speed rotational
ablation for in-stent restenosis. Cathet Cardiovasc Diagn 1997; 40: 144-149.
12. Tsetis D, Belli A, Morgan R, et al. Preliminary experience with cutting balloon angioplasty for iliac artery
in-stent restenosis. J Endovasc Ther 2008; 15: 193-202.
13. Setacci C, de Donato G, Setacci F, et al. In-stent restenosis after carotid angioplasty and stenting: A challenge for the vascular surgeon. Eur J Vasc Endovasc
Surg 2005; 29: 601-607.
14. Tamperella MR, Yadav JS, Bajzer CT, et al. Cutting
balloon angioplasty to treat carotid instent restenosis. J Invasive Cardiol 2004; 16: 133-135.
15. Bendok BR, Roubin GS, Katzen BT, et al. Cutting balloon to treat carotid in-stent stenosis: Technical
note. J Invasive Cardiol 2003; 15: 227-232.
16. Albiero R, Silber S, Di Mario C, et al. Cutting balloon
vs. conventional balloon angioplasty for the treatment of in-stent restenosis: Results of the restenosis cutting balloon evaluation trial (RESCUT). J Am
Coll Cardiol 2004; 43: 943-949.
17. Muramatsu T, Tsukahara R, Ho M, et al. Efficacy of
cutting balloon angioplasty for in-stent restenosis:
An intravascular ultrasound evaluation. J Invasive
Cardiol 2001; 13: 439-444.
18. Ahmed JM, Mintz GS, Castagna M, et al. Intravascular ultrasound assessment of the mechanism of lumen enlargement during cutting balloon angioplasty treatment of in-stent restenosis. Am J Cardiol 2001;
88: 1032-1034.
19. Criado E, Marston WA, Ligush J, et al. Endovascular repair of peripheral aneurysms, pseudoaneurysms, and
arteriovenous fistulas. Ann Vasc Surg 1997; 11: 256-263.
20. Cormier F, Ayoubi AA, Laridon D, et al. Endovascular treatment of iliac aneurysms with covered stents.
Ann Vasc Surg 2000; 14: 561-566.
21. Beregi JP, Prat A, Willoteaux S, et al. Covered stents
in the treatment of peripheral arterial aneurysms:
Procedural results and midterm follow-up. Cardiovasc Intervent Radiol 1999; 22: 13-19.
22. Rundback JH, Rizvi A, Rozenblit GN, et al. Percutaneous stent-graft management of renal artery aneu-

HJR

rysms. J Vasc Interv Radiol 2000; 11: 1189-1193.
23. Bartorelli AL, Trabattoni D, Agrifoglio M, et al. Endovascular repair of iatrogenic subclavian artery perforations using the Hemobahn stentgraft. J Endovasc
Ther 2001; 8: 417–421.
24. Bruce M, Kuan YM. Endoluminal stent-graft repair of a
renal artery aneurysm. J Endovasc Ther 2002; 9: 359-362.
25. Brunkwall J, Lindblad B, Ivancev K, et al. Iatrogenic
AV fistula treated by a graft-covered self-expandable stent. Eur J Vasc Endovasc Surg 1996; 12: 243-245.
26. Bauermeister G. Endovascular stent-grafting in the
treatment of superficial femoral artery occlusive
disease. J Endovasc Ther 2001; 8: 315-320.
27. Rubin BG and Sicard GA. The Hemobahn endoprosthesis: a self-expanding polytetrafluoroethylene- covered endoprosthesis for the treatment of
peripheral arterial occlusive disease after balloon
angioplasty. J Vasc Surg 2001; 33: S124-128.
28. Lammer J, Dake MD, Bleyn J, et al. Peripheral arterial obstruction: Prospective study of treatment with
a transluminally placed self-expanding stent-graft.
Radiology 2000; 217: 95-104.
29. Gaxotte V, Laurens B, Haulon S, et al. Multicenter
trial of the Jostent balloon-expandable stent-graft
in renal and iliac artery lesions. J Endovasc Ther 2003;
10: 361-365.
30. Wiesinger B, Beregi JP, Oliva VL, et al. PTFE-covered
self-expanding nitinol stents for the treatment of
severe iliac and femoral artery stenoses and occlusions: Final results from a prospective study. J Endovasc Ther 2005; 12: 240-246.
31. Craqq AH and Dake MD. Treatment of peripheral
vascular disease with stent-grafts. Radiology 1997;
205: 307-314.
32. Katsanos K, Spiliopoulos S, Karunanithy N, et al.
Bayesian network meta-analysis of nitinol stents,
covered stents, drug-eluting stents, and drug-coated balloons in the femoropopliteal artery. J Vasc
Surg 2014; 59(4): 1123-1133.
33. Omary RA, Bettmann MA, John F et al. Quality Improvement Guidelines for the Reporting and Archiving of Interventional Radiology Procedures. J Vasc Interv Radiol 2003; 14: S293-S295.
34. Busquet J. The current role of vascular stents. Int Angiol 1993; 12: 206–213.
35. Yoon CJ, Chung JW, Park JH, et al. A newly designed
nitinol stent: Early clinical experience in the treat35

HJR

36.

37.

38.

39.

40.

41.

42.

43.

44.

VOLUME 2 | ISSUE 2

ment of iliac artery stenoses and occlusions. Korean
J Radiol 2001; 2:145-150.
Hausegger KA, Lammer J, Klein GE, et al. Percutaneous recanalization of pelvic artery occlusions-fibrinolysis, PTA, stents [in German]. Rofo 1991; 155:
550-555.
Cikrit DF, Gustafson PA, Dasling MC, et al. Long-term
follow-up of the Palmaz stent for iliac occlusive disease. J Vasc Surg 1995; 118: 608-613.
Becquemin JP, Allaire E, Qvarfordt P, et al. Surgical
transluminal iliac angioplasty with selective stenting: Long-term results assessed by means of duplex
scanning. J Vasc Surg 1999; 23: 422-249.
Schurmann K, Mahnken A, Meyer J, et al. Long-term
results 10 years after iliac artery stent placement.
Radiology 2002; 224: 731-738.
Mwipatayi BP, Thomas S, Wong J, et al. A comparison
of covered vs. bare expandable stents for the treatment of aortoiliac occlusive disease. J Vasc Surg 2011;
54(6): 1561-1570.
Mwipatayi BP, Sharma S, Daneshmand A, et al. COBEST co-investigators. Durability of the balloon-expandable covered vs. bare-metal stents in the Covered versus Balloon Expandable Stent Trial (COBEST)
for the treatment of aortoiliac occlusive disease. J
Vasc Surg 2016; 64(1): 83-94.
Javed U, Balwanz CR, Armstrong EJ, et al. Mid-term
outcomes following endovascular re-intervention
for iliac artery in-stent restenosis. Catheter Cardiovasc Interv 2013; 82(7): 1176-1184.
Katsanos K, Al-Lamki SA, Parthipun A, et al. Peripheral Stent Thrombosis Leading to Acute Limb
Ischemia and Major Amputation: Incidence and
Risk Factors in the Aortoiliac and Femoropopliteal Arteries. Cardiovasc Intervent Radiol 2017;
40(3): 351-359.
Dolmatch BL, Tio FO, Li XD, et al. Patency and tissue

Ready - Made
Citation
36

Covered stents for symptomatic iliac artery in-stent restenosis treatment, p. 28-36

45.

46.

47.

48.

49.

50.

51.

52.

response related to two types of polytetrafluoroethylene-covered stents in the dog. J Vasc Interv Radiol
1996; 7: 641-649.
Virmani R, Kolodgie DL, Dake MD, et al. Histopathologic evaluation of an expanded polytetrafluoroethylene-nitinol stent endoprosthesis in canine iliofemoral arteries. J Vasc Interv Radiol 1999; 10: 445-456.
Marin J, Veith F, Cynamon J, et al. Human transluminally placed endovascular stented grafts: Preliminary histopathologic analysis of healing grafts
in aortoiliac and femoral artery occlusive disease. J
Vasc Surg 1995; 21: 595-604.
Marin J, Veith F, Cynamon J, et al. Effect of polytetrafluoroethylene covering of Palmaz stents on the
development of intimal hyperplasia in human iliac
arteries. J Vasc Interv Radiol 1996; 7: 651-656.
Kessel DO, Wijesinghe LD, Robertson I, et al. Endovascular stent-grafts for superficial femoral artery
disease: Results of 1-year follow-up. J Vasc Interv Radiol 1999; 10: 289-296.
Lammer J, Dake MD, Bleyn J, et al. Peripheral arterial obstruction: Prospective study of treatment with
a transluminally placed self-expanding stent-graft.
International Trial Study Group. Radiology 2000; 217:
95-104.
Deutschmann HA, Schedlbauer P, Berczi V, et al.
Placement of Hemobahn stent-grafts in femoropopliteal arteries: Early experience and midterm results
in 18 patients. J Vasc Interv Radiol 2001; 12: 943-950.
Ahmadi R, Schillinger M, Maca T, et al. Femoropopliteal arteries: Immediate and long-term results
with a Dacron-covered stent-graft. Radiology 2002;
223: 345-350.
Krajcer Z, Sioco G, Reynolds T. Comparison of Wallgraft and Wallstent for treatment of complex iliac
artery stenosis and occlusion. Tex Heart Inst J 1997;
24: 193-199.

Palialiexis K, Spiliopoulos S, Dalakidis A, Primetis E, Mourikis D, Chatziioannou A. Covered stents for symptomatic iliac artery in-stent restenosis treatment: Midterm Results. Hell J Radiol 2017; 2(2): 28-36.

