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ABSTRACT 

 

INTRODUCTIONː Open repair remains the gold standard technique for popliteal aneurysm 

repair. However, the endovascular approach has gained increased popularity. Comparison 

between these techniques remain crucial to aid the physician choice, yet, data on mid term 

outcomes lack in literature. The present review aims to compare the limb salvage and 

reintervention rates in these different approaches. 

EVIDENCE ACQUISITIONː A comprehensive literature review was conducted to identify 

publications on endovascular treatment or open repair of popliteal artery aneurysms (PAAs). 

Primary endpoints were reintervention and limb salvage. 

EVIDENCE SYNTHESISː Twenty-seven studies were selected for analysis describing a 

total of 5425 patients: 1651 PAAs underwent endovascular repair and 4166 PAAs were 

treated with open surgery. The technical success rates varied between 83.3 to 100% in the 

endovascular group and 79 to 100% in the open repair. For endovascular repair, the limb 

salvage at 1 year ranged between 84.2 and 100%, at 3 years between 88.9 and 100%; and at 

5 years between 64.7 and 100%. The reintervention rate at 1 year ranged between 3.7 and 

21%, at 3 years between 18.9 and 28%, and at 5 years between 34.5 and 38%. For open 

repair, the limb salvage varied between 94.3 and 100% at 1 year,94.5 and 99 % at 3 years, 

and 86.4 to 97% at 5 years. Regarding the reintervention rate, at 1 year was 12.8 and 13%, at 

3 years 3.6 and 12%, and at 5 years varied between 15.7 and 30%. 

CONCLUSIONSː Both endovascular and open repair of popliteal aneurysms represent safe 

options for popliteal aneurysm repair. Yet, on mid-term, open repair is associated with 

greater limb salvage and fewer reintervention rates. Still, further studies are needed to access 

the long-term durability of this technique and its suitability in emergency settings. 

 

 

Key words: Endovascular procedure; Artery, popliteal; Aneurysm; Limb salvage.  
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TEXT 

 

Introduction 

Popliteal artery aneurysms (PAAs) are the most commonly observed peripheral artery 

aneurysms 1, corresponding to 70 % of all the cases 2,3. They are classified as aneurysmal 

when its diameter is more than 50% its normal measurement 4. It affects mostly men and 

incidence increases with age. PAA occurs frequently bilaterally and may be associated with 

other peripheral artery aneurysms. 

The majority of PAAs present themselves as asymptomatic, often identified incidentally 

through an imagiologic study, when evaluating another aneurysm 5,6 or through routine 

physical examination. When symptomatic, PAAs can manifest as acute or chronic ischemia 

3. Less frequently, patients can present with compressive symptoms. Rupture has rarely been 

reported 7,8. 

There are two different possible approaches: open surgery, in which venous bypass graft is 

considered the “gold standard” 2,9; or endovascular repair with covered stents, that since its 

first report, in 1994, has gained popularity 10. 

The comparison between these two therapies is necessary in order to aid the physician 

selecting the best treatment available and to make individualized choices. 

The present review aims to compare the limb salvage and reintervention rates in these 

different approaches. 

 

Evidence acquisition 

The literature in the Medline database was searched for relevant articles published between 

2009 and October 2019.The key words used were: “amputation OR limb salvage”, 

“reintervention OR re-intervention”, “ endovascular OR stent”, “ open surgery” and 

“popliteal artery aneurysm”, in combination with the Boolean operators AND or OR. Only 

articles with follow-up data were included and it was only collected data up to 5 years. We 

excluded all reviews and articles encompassing only women.  

 

Evidence synthesis 

Twenty-seven studies, including 5425 patients, were included in the qualitative analysis 

(Figure 1). Eleven of the included studies compared both techniques (4727 PAAs and 4505 
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patients), four reported data only for open repair (538 PAAs and 426 patients) and 12 reports 

focused only on endovascular repair comprising a total of 552 PAAs and 494 patients. 

Patient characteristics are depicted in Table I.2,3,5-7,11-32 

 

Endovascular repair 

Among the reviewed studies, a total of 1854 stents in 1006 PAAs were implanted. 

Regarding the type of stent used the majority of the PAAs were treated with Viabahn-57%, 

while 6.6% were treated with Hemobahn and 31.4% with Hemobahn/ Viabahn. 

The technical success rates reported ranged from 83.3% to 100% 2,3,7,11-16,18,19,24-26,28-32. 

Nine perioperative deaths were recorded among these studies, accounting for a 30-day 

mortality between 0% and 6,4%. 

Mean follow-up period ranged between 12-68 months after procedure. 

The limb salvage at 1 year ranged between 84,2 and 100% 5-7,14,15,18,25,31, at 3 years between 

88,9% and 100% 2,3,14,18,28,31, and at 5 years between 64,7 and 100% 13,14,16,31,32 (Table III). 

Regarding the reintervention rate, at 1 year ranged between 3,7 and 21% 6,14,17,18,25, at 3 years 

between 18.9 and 28% 2,3,28, and at 5 years 34,5% 32 and 38 % 29. 

In the emergent setting, limb salvage at 1 year was 82.6% 5 and 100% 18; and at 3 years was 

100% 18,28. The reintervention rate at 1 year was 21% 18, and at 3 years was 26.7 18 and 52% 

28. 

 

Open surgery 

Patients submitted to open surgery tended to be younger than the ones submitted to 

endovascular repair with a mean age varying between 63.5 to 76.3 years in open surgery vs. 

68.1 to 81 years in endovascular repair (Table I). 

There was a higher percentage of emergent cases assigned to the open repair group (0-43%) 

in comparison with endovascular repair (0-38.7%). The emergent setting included cases of 

rupture and acute limb-threatening ischaemia due to chronic thrombosis, acute aneurysmal 

thrombosis and distal embolization. 

Data regarding number of patients included, number of PAAs, perioperative deaths and 

mean follow –up is depicted in Table II. 2,3,5-7,11-32 

The technical success rate ranged between 79 and 100% 20,21,26,29-31. 

Thirteen perioperative deaths were recorded among these studies for open surgery, 

accounting for a 30 day mortality ranging between 0% and 4.3%. 
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Follow-up period was heterogeneous among groups, with a median/mean follow-up time 

ranging between 12 and 137 months after procedure. 

The limb salvage ranged at 1 year between 94,3 and 100% 5,6,25,31 ;3 years between 94,5% 

and 99% 28,30,31; and at 5 years between 86,4% - 97% 21,22,31,32 (Table III). 

Regarding reinterventions, 30-day reintervention rates ranged between 2,1-5,3% 

22,24,27,28,32,at 1 year was 12,8%6 and 13%25,at 3 years was 3.6% 30 and 12% 28 , and at 5 years 

ranged between 15,7-30% 21,22,29,32 (Table III). 

In the emergent setting, the limb salvage at 1 year was 93.2% 5 and at 3 years was 100%28. 

The reintervention rate was 43%28 at 3 years. 

 

Discussion 

The present manuscript reviewed the limb salvage and reintervention rates after popliteal 

aneurysm repair comparing open surgery with the endovascular approach. Although both 

techniques revealed technically safe and effective for the treatment of popliteal aneurysms, 

there was a tendency towards a higher limb salvage and lower reintervention rate in the open 

repair group. In the context of emergency, in comparison with elective repair, the outcomes 

tend to be worse, with a higher risk of limb loss, complications and reinterventions 7,21,28. 

Limb salvage following  repair of the popliteal aneurysm depend on the runoff status, with a 

poor distal runoff predicting higher amputation rates 2,12,28,33 ; and on the nature of the 

patient’s symptomatology, with a higher severity increasing the risk of amputation 

22,33,34.Given that the open repair groups had patients with a more severe presentation and 

poorer runoff in comparison with endovascular repair, there may even be an underestimation 

of the real advantage of open surgery. 

Regarding the reintervention rates, the endovascular repair group exhibited a higher 

frequency of reinterventions. Graft thrombosis, restenosis and endoleaks were some of the 

main causes of reintervention. Although endovascular repair is a less invasive treatment 22, 

associated with shorter hospital stays and a quicker recovery time 2,35, more reinterventions 

along with greater readmissions and costs may be anticipated in the long term27. 

Furthermore, the lack of long-term data may induce that there could be a even more dramatic 

difference between the two treatments. 

The choice between either of the treatments needs to be individualized, taking into account 

the patient’s clinical presentation, age, the surgical risk and their anatomy. 19,22 In a patient 

with several comorbidities, with a high perioperative risk, in a context of elective repair and 
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with a suitable anatomy the endovascular repair is preferable. In patients that don’t have a 

high surgical risk, open repair is still the gold standard10,18,24,30. 

Endovascular repair in emergent settings showed a lower limb salvage and higher 

reintervention rates in comparison with open repair at 30 days 13,21,28. 

To justify the use of endovascular repair in emergent settings a study encompassing a larger 

number of patients and a longer follow up period is necessary. 

The present review has limitations that warrant consideration. First, the selected studies 

exhibited important differences in terms of sample sizes. There was no homogeneity 

between studies regarding technique used and the indications to submit patients to 

endovascular vs. open repair. Patient characteristics were not equivalent to enable a fair 

comparison between both groups. Furthermore, each study had a different percentage of 

emergent cases, that are proved to be correlated with worse outcomes, and the data was 

presented as a total not indicating the percentage for elective vs. emergent setting. The open 

repair group tended to have a higher percentage of emergent cases in comparison with the 

endovascular group.  

A multicenter randomized controlled trial with a longer follow-up period is, therefore, 

necessary to determine the roles of both strategies in the popliteal artery aneurysm repair 32 

,36. 

 

Conclusion 

Both open and endovascular repair represent valid and safe options for PAA repair. 

Although endovascular’ s repair increased popularity, open repair still remains the gold 

standard for the treatment of PAAs. 

Endovascular repair seems an effective option in selected patients. 

Further studies encompassing a longer follow-up period are needed to clarify the long-term 

results of endovascular repair. 
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TABLES 

Table I.⎯ Patient characteristics 
     

 

Article 

 

Age(years) 

 

Male 

 

Smoker 

 

Diabetes 

Chronic 

kidney 

disease 

 

Elective 

 

Emergent 

         

Stent type 

   

Endovascular 

Repair 

        

 

Midy et al. 

(2010) 2 

 

 

72+/-11  

 

 

96% 

 

 

82% 

 

 

16% 

 

- 

89,5%: 

Asymptomatic-

73.7% 

Symptomatic-

15.8% 

 

 

10,5% 

 

Hemobahn/Viabahn-

73.7% 

Wallgraft-24.5% 

Passager-1.8% 

 

Jung et al. 

(2010) 11 

 

 

 

75+/-1.6 

 

 

93% 

 

 

45% 

 

 

13% 

 

 

- 

100%: 

Asymptomatic-

87% 

Symptomatic-

13% 

 

 

0% 

 

 

Viabahn-100% 

 

Garg et al. 

(2012)12 

 

 

 

74+/-9 

 

 

 

90.5% 

 

 

- 

 

 

- 

 

 

- 

100% 

Asymptomatic-

62% 

Symptomatic-

38% 

 

 

0% 

 

 

Viabahn-100% 

 

Trinidad- 

Hernandez et 

al. (2013) 7 

 

 

81+/-5.9 

 

 

 

96% 

 

 

24% 

 

 

16% 

 

 

52% 

61.2%: 

Asymptomatic-

54.8% 

Symptomatic-

6.5% 

 

 

 

38.7% 

 

 

Viabahn-100% 
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Piazza et al. 

(2014)13 

 

 

 

 

78.1+/-11            

 

 

86% 

 

 

 

64% 

 

 

 

14% 

 

 

 

21% 

 

93% 

Asymptomatic-

58% 

Symptomatic-

42% 

 

 

 

 

7% 

Hemobahn-33% 

Viabahn-52% 

Viabahn+Advanta-

2% 

Heparin bonded 

Viabahn-13% 

Saunders et 

al. (2014)14 

 

76 (62–88) 96% - - - 68% 32% Hemobahn-35.4% 

Viabahn-64.6% 

Speziale et 

al. 

(2015)3 

 

73.6 +/-7.8 98.1% 66% 17% 20.7% 77.6% 22.6% Viabahn-100% 

Golchehr et 

al 

(2016) 15 

 

71.2 +/-8.5 93% 40% 4% 37% 90.3% 

Asymptomatic-

78% 

Symptomatic-

12.3% 

9.7% Viabahn-100% 

Maraglino et 

al. 

(2017)16 

 

Men-74 

Women-77 

93% 40% 9.2% 13.8% 66% 

Asymptomatic-

60% 

Symptomatic-6% 

34% Hemobahn/Viabahn-

100% 

Golchehr et 

al. (2018)17 

 

68.1+/-9.4 97% 63% 14% 14% 94.3% 

Asymptomatic-

85.3% 

Symptomatic-

9.3% 

5.3% Hemobahn-52% 

Viabahn-48% 

Ardita et al. 

(2018)18 

 

74.4+/-10.5 92% 44% 24% 24% 0% 100% Viabahn and/or 

Advanta V12-40% 

Viabahn+BMS-60% 

Guzzardi et 74.2 (42–92) 92% 63% - - 85.4% 14.6% Viabahn-100% 
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al. (2019)19 

 

Asymptomatic-

64.6% 

Symptomatic-

20.8% 

Open Repair         

Zimmermann 

et al. 

(2010)20 

 

71.5 (31-95) 95.7% 19.6% 17.4% - 63% 

Asymptomatic-

63% 

30.3% - 

Dorweiler et 

al. (2014)21 

 

67+/- 11 96.1% 48% 15% 14% 78% 

Asymptomatic-

57% 

Symptomatic-

21% 

22% - 

Dorigo et al. 

(2015)22 

 

68.5+/- 9.9 95% 77% 10% - 71% 

Asymptomatic-

41.5% 

Symptomatic-

29.5% 

29% - 

Wagenhauser 

et al. 

(2015)23 

 

63.5 +/-10 93.3% 50% - - 100% 

Asymptomatic-

38.1% 

Symptomatic-

61.9% 

0% - 

Both         
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Endovascular 

 

 

Pulli et al. 

(2012)24 

 

 

74 

 

 

100% 

 

 

71% 

 

 

10% 

 

 

- 

80.5% 

Asymptomatic-

71% 

Symptomatic- 

9.5% 

 

 

 

19% 

 

Hemobahn/Viabahn: 

95.24% 

Cardiatis Multilayer 

3D Stent:4.76% 

 

 

  

Open repair 

 

 

73.4 

 

 

95.35% 

 

 

81% 

 

 

 

10% 

 

 

 

- 

68.3% 

Asymptomatic-

52% 

Symptomatic-

16.3% 

 

 

32.6% 

 

 

- 

 

Endovascular 

 

 

Pulli et al. 

(2013) 25 

 

 

74.9 +/- 7.9 

 

 

 

 

 

9.5% 

 

 

 

70% 

 

 

 

21% 

 

 

- 

91.8% 

Asymptomatic-

61.2% 

Symptomatic-

30.6% 

 

 

8.2% 

 

 

Hemobahn/Viabahn-

100% 

 

 

 

 

Open repair 

 

 

70 +/-8.9 

 

 

7.5% 

 

 

55% 

 

 

20.5% 

 

 

- 

77% 

Asymptomatic-

35.5% 

Symptomatic-

41.5% 

 

 

23% 

 

 

- 

 
 

Endovascular 
 

 

Stone et al. 

(2013)26 

 

 

 

76 +/- 9.80 

 

 

 

95% 

 

 

 

 

 

70% 

 

 

 

 

 

- 

 

 

 

 

 

- 

 

 

 

70.8% 

Asymptomatic-

54.1% 

Symptomatic-

16.7% 

 

 

29% 

 

 

 

 

 

Viabahn-100% 
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Open repair 

 

 

65.96+/-12.56 

 

 

100% 

 

 

69.2% 

 

 

- 

 

 

- 

65% 

Asymptomatic-

44.4% 

Symptomatic-

20.6% 

 

 

 

36.5% 

 

 

- 

Endovascular  

 

Galinanes et 

al.(2013)27 

77.9+/-7.01 90.9% - - - - - - 

 

Open repair 

 

76.3 +/-6.20 95% - - - - - - 

 

Endovascular  

 

Huang et al. 

(2014)28                          

 

 

81 +/- 6.5 

 

 

 

100% 

 

 

 

- 

 

 

- 

 

 

3% 

76.1% 

Asymptomatic-

69% 

Symptomatic-

7.1% 

 

 

 

23.8% 

 

 

 

Viabahn-100% 

 

 

Open repair 

 

 

71 +/- 9.6 

 

99% 

 

 

- 

 

- 

 

3% 

86.6% 

Asymptomatic-

52% 

Symptomatic-

34.6% 

 

13% 

 

- 
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Endovascular  

 

 

 

 

Cervin et al. 

(2015)5 

 

Acute 

ischaemia: 70 

(46-88) 

Elective 

symptomatic: 

78 (63-88) 

Elective 

asymptomatic: 

78 (63-88) 

 

 

93.7% 

 

 

 

77.9% 

 

 

 

15.8% 

 

 

 

- 

71.6% 

Asymptomatic-

57.9% 

Symptomatic-

13.7% 

 

 

 

28.4% 

 

 

 

- 

 

 

 

 

Open repair 

Acute 

ischaemia: 69 

(42-102) 

Elective 

symptomatic: 

68 (46-93) 

Elective 

asymptomatic: 

68 (50-90)  

 

 

 

 

 

96.2% 

 

 

 

 

   81% 

 

 

 

 

  14% 

 

 

 

 

- 

 

 

70.8% 

Asymptomatic-

51.8% 

Symptomatic- 

19% 

 

 

 

29.2% 

 

 

 

     - 

Endovascular  

 

 

Ronchey et 

al. (2015)29 

 

71+/-6 

 

 

     - 

 

56% 

 

 

28% 

 

 

36% 

 

84% 

Asymptomatic-

76% 

Symptomatic- 

8% 

 

 

16% 

 

 

Viabahn-100% 

 

 

 

Open Repair 

Group B: 

66+/-10 

 

Group C: 

68+/-7 

- 57.1% 31% 11.9% 76.2% 

Asymptomatic-

59.5% 

Symptomatic- 

16.7% 

23.8% - 

 

Endovascular  

 

72.7 

 

96.7% 

 

31.6% 

 

22% 

 

- 

 

88.2% 

 

11.8% 

 

Viabahn-100% 
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Leake et al. 

(2016)30 

       

 

Open repair 

 

 

 

70.5 

 

95.8% 

 

43.5% 

 

25% 

 

- 

 

57% 

 

43% 

 

- 

Endovascular 

 

Wrede et al. 

(2017)6 

 

69 (56-87) 

 

92.6% 

 

 

88.9% 

 

 

25.9% 

 

 

19.2% 

 

 

40.9% 

 

 

 

 

35.3% 

 

Viabahn-100% 

 

 

Open repair 

 

 

66 (48-81) 

 

100% 

 

82.1% 

 

10.3% 

 

17.9% 

 

59.1% 

  

- 

Endovascular 

 

 

Del Tatto et 

al .(2018)31 

70.4 (53-86) 92.3% 

 

59% 

 

5.1% 

 

7.6% 

 

90% 

Asymptomatic-

84% 

Symptomatic-6% 

 

10% Viabahn-100% 

 

 

 

Open repair 

 

 

69.4 (48-89) 

 

 

95.4% 

 

 

32.2% 

 

 

2.3% 

 

 

8% 

70.9% 

Asymptomatic-

60.2% 

Symptomatic- 

10.7% 

 

 

29% 

 

 

- 

Endovascular 

 

 

 

Dorigo et al. 

(2018)32 

 

74.1 +/-7.8 

 

 

100% 

 

 

87.5% 

 

 

7% 

 

 

- 

75% 

Asymptomatic-

69.6% 

Symptomatic - 

5.4% 

 

 

25% 

 

Viabahn/Hemobahn: 

98.2% 

Cardiatis Multilayer 

3D Stent:1.8% 

 

      83.9%   
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Open repair 

 

 

74.1 +/- 7.8 

 

98.2% 

 

77% 

 

12.5% 

 

- 

Asymptomatic- 

66% 

Symptomatic- 

17.9% 

 

16% 

 

- 

Group B: great saphenous vein bypass; Group C: prosthetic graft bypass 
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Table II.⎯ Study characteristics 

Article Patients PAAs Perioperative deaths 

(<30days) 

Mean follow-

up(months) 

Endovascular:12 

articles 

    

Midy et al. 

(2010)2 

50 57 0 36+/-19,4 

Jung et al. 

(2010)11 

 

13 15 0 54(42-70) 

Garg et al. 

(2012)12 

 

21 26 0 22+/-17 

Trinidad -

Hernandez et 

al.(2013)7 

 

25 

 

31 

 

Overall:2/31(6,4%) 

Elective:0 

Emergent:2/12(16,7%) 

 

21,3 (1-75)  

 

Piazza et al. 

(2014)13 

 

 

42 

 

46 

 

0 

 

56+/-21 

Saunders et al. 

(2014)14 

 

 

26 

 

34 

 

0 

 

40 (4–86) 

Speziale et al. 

(2015)3 

 

 

53 

 

53 

 

0 

 

37.4 +/- 29.3 

Golchehr et al. 

(2016)15 

 

 

70 

 

72 

 

0 

 

13 (0-63) 

Maraglino et 

al. 

(2017)16 

 

 

57 

 

65 

 

0 

 

35 +/- 25 

Golchehr et al. 

(2018)17 

 

 

64 

 

75 

 

0 

 

68 (2-187) 

Ardita et al. 

(2018)18 

 

 

25 

 

30 

 

0 

 

21.8+/-15.8 

Guzzardi et al. 

(2019)19 

 

 

48 

 

48 

 

0 

24.5 (6–72) 

Open Surgery:4 

articles 

 

    

Zimmermann 

et al. 

 

46 

 

56 

 

2/46(4,3%) 

 

20.5 (0.73) 
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(2010)20 

 

Dorweiler et al. 

(2014)21 

 

 

154 

 

206 

 

3/154(2%) 

 

137 (1-185) 

Dorigo et al. 

(2015)22 

 

 

196 

 

234 

 

2/196(1%) 

62 (1-312) 

Wagenhauser 

et al.(2015)23 

30 42 0 38.7+/- 29.2 

Both:11 articles 

 

    

Pulli et al. 

(2012)24 

 

 

59 

64: 

43OR 

21ER 

OR:0 

ER:1/21(4,7%) 

 

22.5(1-60). 

 

Pulli et al.  

(2013)25 

 

 

249 

312: 

178OR 

134ER 

 

OR:0 

ER:2/134(1,5%) 

OR: 27 (1-156) 

ER: 35(1-124) 

Stone et al. 

(2013)26 

 

72 

88: 

64OR 

24ER 

 

 

OR:1/63(1,6%) 

ER:0 

OR: 29.2 

(0-116) 

ER: 22.4 

(0-105) 

Galinanes et al. 

(2013)27 

 

 

2962 

2962: 

2413OR 

549ER 

 

NR 

 

NR 

 

Huang et al. 

(2014)28 

 

 

120 

 

149: 

107OR 

42ER 

 

OR:1/107(0,9%) 

ER:2/42(4,7%) 

OR:45.6 

 (1-100.8) 

ER: 31.2  

 (1-78) 

 

 

Cervin et al. 

(2015)5 

 

 

 

499 

 

592 

473OR 

95ER 

 

OR:2/473(0,42%) 

ER:1/95(1%) 

 

12 

 

Ronchey et al. 

(2015)29 

 

 

67 

67: 

42OR 

25ER 

 

0 

 

49(1-145) 

 

Leake et al. 

 (2016)30 

 

 

156 

186: 

110OR 

76ER 

 

OR:2/110(1,8%) 

ER:0 

OR: 34.9+/- 

28.6 

ER: 28.3+/- 

25.8  

 

Wrede et al. 

(2017)6 

 

 

87 

102: 

39OR 

27ER 

36AR 

 

0 

 

OR:39 

ER:24 
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Del Tatto et al. 

(2018)31 

 

 

126 153: 

103OR 

50ER 

0 45.6 

 

Dorigo et al. 

(2018)32 

 

 

 

108 

matched 

309 

250OR 

59ER 

(matched 

56OR 

56ER) 

 

OR:0 

ER:1/56(1,8%) 

OR: 71.5 +/- 

10.4  

ER: 36.4 +/-  

3.4  

 

ER: Endovascular Repair; OR: Open Repair; PAAs: Popliteal artery aneurysms; AR: Acute 

repair 

 

Table III.⎯ Mid-term outcomes 

 

Article   Procedure Technical 

success rate 

      Reintervention        Limb Salvage 

Midy et al.  

(2010)2 

 

endovascular 

 

 56/57(98,2%) 

36+/- 19.4 months: 

14/57(24,56%) 

36+/- 19.4 

months:55/57(96,5%) 

Jung et al. 

(2010)11 

 

endovascular 

 

 15/15(100%) 

54 months(42-

70):2/12(16,7%) 

54months(42-70): 

15/15 (100%) 

Garg et al. 

(2012)12 

 

endovascular 

 

  25/26(96%)         

          

              NS 

22+/- 17 months: 

26/26(100%) 

Trinidad -

Hernandez 

et al. 

(2013)7 

 

endovascular 

 

  30 /31(97%) 

21,3months (1-75): 

Overall:9/31(29%) 

Elective:6/19(31,6%) 

Emergent: 3/12(25%) 

 

1year:30/31(97%) 

Piazza et 

al. 

(2014)13 

 

endovascular 

 

  45/46 (98%) 

 

               NS 

 

5 years :45/46(98%) 

Saunders 

et al. 

(2014)14 

 

endovascular 

 

  34/34 (100%) 

 

1year: 4/34(12%) 

1year:32/34(94,1%) 

3years:18/18(100%) 

5years:5/5(100%) 

Speziale et 

al.  

(2015)3 

 

endovascular 

 

   53/53(100%) 

37.4months+/-29.3 

:10/53(18,9%) 

37.4months+/-29.3: 

53/53(100%) 

Golchehr 

et al. 

(2016)15 

 

endovascular 

 

   72/72 (100%) 

 

               NS 

 

13 months (0-63): 

72/72(100%) 

Maraglino 

et al. 

(2017)16 

 

endovascular 

 

  64/65(98,5%) 

 

               NS 

 

5years:54/65(83%) 

Golchehr     
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et al. 

(2018)17 

endovascular          NS 

 

14months (1-47):12/75 

(16%) 

68 months (2-187) = 

75/75(100%) 

Ardita et 

al. 

(2018)18 

 

endovascular 

 

30/30(100%) 

1 year:6 /30(21%) 

3 year:8 /30(26,7%) 

1 year:30/30(100%) 

3 year: 30/30(100%) 

Guzzardi 

et al. 

(2019)19 

 

endovascular 

 

48/48(100%) 

24.5 months (6–72): 

3/48(6,25%) 

24.5 months (6–72) 

=48/48(100%) 

Zimmer- 

mann et 

al. 

(2010)20 

 

 

open surgery 

 

  54/54(100%) 

 

20.5 months 

(0.73):5/31(16,1%) 

 

20.5 months 

(0.73):31/31(100%) 

 

 

Dorweiler 

et al. 

(2014)21 

 

 

 

open surgery 

 

  

 

200/206(97%) 

 

 

5years:32/206(15,7%) 

10years:62/206(30,2%) 

Overall:5 and 10 years-

200/206(97%); 

emergent:5 and 10 

years-41/45(91,1%); 

elective:5 and 10 

years-159/161(98,6%) 

 

Dorigo et 

al. (2015)22 

 

open surgery 

 

          NS 

5years:55/210(26,2%) 

10years:77/210(36,5%) 

13years:80/210(38%) 

5years:191/210(91,2%) 

10years:180/210(86%) 

13years:180/210(86%) 

 

Wagen- 

hauser 

et al. 

(2015)23 

 

 

Open 

surgery 

 

 

 

NS 

 

 

 

NS 

30days: 

Overall:(100+86,7) /2 

(93,3%) 

Symptomatic: -/-

(86,7%) 

Asymptomatic:16/16 

(100%) 

  

 

Pulli et al. 

(2012)24 

 

open surgery 

 

 

endovascular 

 

          NS 

 

 

   21/21(100%) 

 

    2years:9/43 (21%) 

 

 

2years: - /- (38,5%) 

22,5months (1-

60):38/41(92,7%) 

 

22,5months (1-

60):19/20(95%) 

 

 

 

Pulli et al. 

(2013)25 

 

open surgery 

 

 

 

endovascular 

 

         NS 

 

 

134/134 

(100%) 

1year:22/168(13%) 

2years:-/-(13,9%) 

4years:-/-(27,5%) 

 

1year:-/-(19,4%) 

2years:-/-(22,8%) 

4years:-/-(25%) 

1years: -/-(94,3%) 

2years:-/-(92,6%) 

4years:-/-(89,7%) 

 

1year:-/- (98,1%) 

2years:-/-(96,9%) 

4years:-/-(96,9%) 

 

 

 

Stone et al. 

(2013)26 

 

open surgery 

 

 

 

endovascular 

 

50/63(79%) 

         

 

 

20/24(83.3%) 

 

                 NS 

 

 

 

    2years:2/24 (8,3%) 

 

29,2months:58/64 

(90,6%) 

 

 

22,4months:24/24 
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            (100%) 

 

Galinanes 

et al . 

(2013)27 

 

open surgery 

 

endovascular 

 

          NS 

 

          NS 

30days:51/2413(2,11%) 

90days:110/2413(4,55%) 

 

30days:41/549(7,42%) 

90days:65/549(11,84%) 

 

         NS 

 

         NS 

 

 

 

 

 

 

 

Huang et  

al.  

(2014)28 

 

 

 

open 

surgery 

 

 

 

 

 

 

 

endovascular 

 

              

 

NS 

 

 

 

 

 

 

 

 

41/42(98%) 

30days 

Overall:4/107(4%) 

Elective:1/93(1%) 

Emergent:3/14(21,4%) 

3years 

Overall:18/107(16,8%) 

Elective:12/93(12%) 

Emergent:6/14(43%) 

 

30days 

Overall:5/42(12%) 

Elective:1/32(3%) 

Emergent:4/10(40%) 

3 years 

Overall:14/42(33,3%) 

Elective:9/32(28%) 

Emergent:5/10(52%) 

3years 

Overall:106/107(99%) 

Elective:92/93(99%) 

Emergent:14/14(100%) 

 

 

 

 

 

 

3years 

Overall:42/42(100%) 

Elective:32/32(100%) 

Emergent:10/10(100%) 

 

 

 

 

 

 

 

Cervin et 

al. 

(2015)5 

 

open surgery 

 

 

 

 

 

 

 

 

 

 

 

endovascular 

 

 

NS 

 

 

 

 

 

 

 

 

 

 

 

NS 

 

 

                  NS 

 

 

  

 

 

 

 

 

 

  

 

     NS 

 

Acute Ischaemia: 

1year-109/117(93,2%) 

Symptomatic: 

1year-74/81(91,4%) 

Asymptomatic: 

1year-218/220(99%) 

Overall: 

1year-401/418(95,9%) 

 

Acute Ischaemia: 

1year-19/23(82,6%) 

Symptomatic: 

1year-9/9(100%) 

Asymptomatic: 

1year-49/50(98%) 

Overall: 

1year-77/82(93,9%) 

 

 

 

 

 

Ronchey 

et al. 

(2015)29 

Open 

surgery-

GSV bypass 

 

Open 

surgery- 

Prosthetic 

garft bypass 

 

28/28 (100%) 

 

 

 

14/14 (100%) 

 

 

49 months (1-145): 

5/28(17,8%) 

5years:-/-(16%) 

 

 

49months (1-145): 

3/14(21,4%) 

5years:-/-(30%) 

49months (1-145): 

27/28(96,4%) 

 

 

49 months(1-145): 

14/14 (100%) 
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endovascular 

 

 

25/25 (100%) 

 

49 months (1-145): 

4/25(16%) 

5years:-/-(38%) 

 

49months(1-145): 

25/25(100%) 

 

Leake et 

al. (2016)30 

 

open surgery 

 

 

endovascular 

 

110/110(100%) 

 

 

76/76(100%) 

34.9months+/- 28.6 

:4/110 (3,6%) 

 

28.3months+/- 25.8 

:7/76(9,2%) 

34.9months+/- 28.6 

:106/110(96,3%) 

 

28.3months+/- 25.8 

:75/76(98,7%) 

 

 

Wrede et 

al. 

(2017)6 

 

open surgery 

 

 

endovascular 

 

         NS 

 

 

         NS 

 

1year:5/39(12,8%) 

 

 

1year:1/27(3,7%) 

 

1year:36/36(100%) 

 

 

1year:16/19(84,2%) 

 

 

Del Tatto 

et al. 

(2018)31 

 

open surgery 

 

 

 

endovascular 

 

103/103(100%) 

 

 

 

 50/50(100%) 

 

              NS 

 

 

    

  NS 

1year:-/-(94,5%) 

3years:-/-(94,5%) 

5years:-/-(89,5%) 

 

1year:-/-(97,7%) 

3years:-/-(88,9%) 

5years:-/-(64,7%) 

 

 

Dorigo et 

al. 

(2018)32 

 

open surgery 

 

 

endovascular 

 

          NS 

 

 

    56/56(100%) 

 

5years:-/-(24%) 

 

 

5years:-/-(34,5%) 

 

5years:-/-(86,4%) 

 

 

5years:-/-(94%) 

NS: Not stated; GSV: great saphenous vein 
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Figure 1.⎯ Flowchart summarizing literature screening process. 
 

Records identified 

through PubMed Search 

(N.=74) 

Potentially relevant 

articles (N.=36) 

Articles fully read and 

judged for eligibility 

(N.=29) 

 

Studies included in 

qualitative synthesis 

(N.=27) 

Records excluded by 

title review (N.=38) 

Records excluded after 

abstract assessment 

(N.=7) 

Articles excluded by full 

text review (N.= 2) 

Endovascular 

repair (N.=12) 

Open repair 

(N.=4) 
Both (N.=11) 
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Letters to the Editor. These may refer to articles already published in the journal or to particularly interesting 

observations or scientific data that the authors wish to present to readers in a concise form. The text must not be 

subdivided and should be 500-1000 words (1 to 3 typed, double-spaced pages) not including references, tables, 

figures. No more than 5 references will be accepted. 

Guidelines and Consensus. These are documents drawn up by special committees or authoritative sources. 

The number of figures and tables should be appropriate for the type and length of the paper. 

PREPARATION OF MANUSCRIPTS 
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Manuscripts must be drafted according to the template for each type of paper (editorial, original 

article, review, special article, letter to the Editor, guidelines and consensus). 

The formats accepted are Word (.DOC and .DOCX) and RTF. The text file must contain title, authors’ details, 

abstract, key words, text, references, notes, tables and titles of tables and figures. Figures should be submitted 

as separate files. The file should not contain active hyperlinks. 

Title and authors’ details 

Short title, with no abbreviations. First name in full, middle name’s initial, surname of the authors. Collective 

name, if any, as last author. Corresponding author marked with an asterisk. Affiliation (section, department and 

institution) of each author. Name, address, e-mail of the corresponding author. 

Abstract and key words 

Articles should include an abstract of between 200 and 250 words. For original articles, the abstract should be 

structured as follows: background (what is already known about the subject and what the study intends to 

examine), methods (experimental design, patients and interventions), results (what was found), conclusions 

(meaning of the study). For systematic reviews and meta-analyses, the abstract should be structured as follows: 

introduction, evidence acquisition, evidence synthesis, conclusions. Key words should refer to the terms from 

Medical Subject Headings (MeSH) of MEDLINE/PubMed. No abstracts are required for editorials or letters to the 

Editor. 

Text 

Identify methodologies, equipment (give name and address of manufacturer in brackets) and procedures in 

sufficient detail to allow other researchers to reproduce results. Specify well-known methods including statistical 

procedures; mention and provide a brief description of published methods which are not yet well known; describe 

new or modified methods at length; justify their use and evaluate their limits. For each drug generic name, 

dosage and administration routes should be given. Brand names for drugs should be given in brackets. Units of 

measurement, symbols and abbreviations must conform to international standards. Measurements of length, 

height, weight and volume should be given in metric units (meter, kilogram, liter) or their decimal multiples. 

Temperatures must be expressed in degrees Celsius. Blood pressure must be expressed in millimeters of 

mercury. All clinical chemistry measurements should be expressed in metric units using the International System 

of Units (SI). The use of unusual symbols or abbreviations is strongly discouraged. The first time an abbreviation 

appears in the text, it should be preceded by the words for which it stands. 
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It is expected that all cited references will have been read by the authors. The references must contain only the 

authors cited in the text, be numbered in Arabic numerals and consecutively as they are cited. Bibliographical 

entries in the text should be quoted using superscripted Arabic numerals. References must be set out in the 

standard format approved by the International Committee of Medical Journal Editors (http://www.icmje.org). 

Journals 

Each entry must specify the author’s surname and initials (list all authors when there are six or fewer; when there 

are seven or more, list only the first six and then “et al.”), the article’s original title, the name of the Journal 

(according to the abbreviations used by MEDLINE/PubMed), the year of publication, the volume number and the 

number of the first and last pages. When citing references, please follow the rules for international standard 

punctuation carefully. 
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Sutherland DE, Simmons RL, Howard RJ. Intracapsular technique of transplant nephrectomy. Surg Gynecol 

Obstet 1978;146:951-2. 
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International Committee of Medical Journal Editors. Uniform requirements for manuscripts submitted to 
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Books and monographs 

For occasional publications, the names of authors, title, edition, place, publisher and year of publication must be 
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- Chapter from book 
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Elsevier; 1996. 
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- Standard journal article on the Internet 
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©2000. 1 CD-ROM: sound, color, 4 3/4 in. 

- Standard citation to a homepage 

AMA: helping doctors help patients [Internet]. Chicago: American Medical Association; ©1995-2007 [cited 2007 

Feb 22]. Available from: http://www.ama-assn.org/. 
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Tables 

Tables should be submitted in the text file. Each table should be created with the Table menu of Microsoft Word 

table editor, by selecting the number of rows and columns needed. Tabulations are not allowed. Each table must 

be numbered in Roman numerals and accompanied by the relevant title. Each table must include heading, body 

and notes, if needed, at the foot of the table. Tables should be referenced in the text sequentially. 

Figures 

Each figure should be submitted as a separate file. Formats accepted: JPEG set at 300 dpi resolution preferred; 

other formats accepted are TIFF and PDF (high quality). Figures should be numbered in Arabic numerals and 

accompanied by the relevant title. Titles of figures should be repeated also in the text file. Figure should be 
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Reproductions should be limited to the part that is essential to the paper. 

Histological photographs should always be accompanied by the magnification ratio and the staining method. 

If figures are in color, it should always be specified whether color or black and white reproduction is required. 

Supplementary Digital Material 

Authors may submit supplementary material to support and enhance their article’s text to be published in the 

online edition only. Supplementary material should be submitted online during the submission process and may 

include the following types of content: text files, tables, figures, audios and videos. Authors are requested to 

submit as supplementary material tables that are too long to fit on a single printed page of the journal and any 
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Supplementary Text File, Supplementary Figure 1, Supplementary Table I and Supplementary Table II online 

content only). Audio and video citations should also include the length and size of the file (Supplementary Digital 
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JPEG set at 300 dpi resolution preferred; other formats accepted are TIFF and PDF (high quality); formats 
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