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ABSTRACT

Background

Bypass surgery is one of the mainstay treatments for patients with critical lower limb ischaemia (CLI). This is the second update of the
review first published in 2000.

Objectives

To assess the effects of bypass surgery in patients with chronic lower limb ischaemia.

Search methods

For this update, the Cochrane Vascular Group searched its trials register (last searched October 2016) and the Cochrane Central Register
of Controlled Trials (CENTRAL) in the Cochrane Library (last searched Issue 9, 2016).

Selection criteria

We selected randomised controlled trials of bypass surgery versus control or any other treatment. The primary outcome parameters were
defined as early postoperative non-thrombotic complications, procedural mortality, clinical improvement, amputation, primary patency,
and mortality within follow-up.

Data collection and analysis

For the update, two review authors extracted data and assessed trial quality. We analysed data using odds ratio (OR) and 95% confidence
intervals (Cls). We applied fixed-effect or random-effects models.

Main results

We selected 11 trials reporting a total of 1486 participants. Six trials compared bypass surgery with percutaneous transluminal angioplasty
(PTA), and one each with remote endarterectomy, thromboendarterectomy, thrombolysis, exercise, and spinal cord stimulation. The
quality of the evidence for the most important outcomes of bypass surgery versus PTA was high except for clinical improvement and
primary patency. We judged the quality of evidence for clinical improvement to be low, due to heterogeneity between the studies and the
fact that this was a subjective outcome assessment and, therefore, at risk of detection bias. We judged the quality of evidence for primary
patency to be moderate due heterogeneity between the studies. For the remaining comparisons, the evidence was limited. For several
outcomes, the Cls were wide.

Bypass surgery for chronic lower limb ischaemia (Review) 1
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Comparing bypass surgery with PTA revealed a possible increase in early postinterventional non-thrombotic complications (OR 1.29, 95%
C10.96 to 1.73; six studies; 1015 participants) with bypass surgery, but bypass surgery was associated with higher technical success rates
(OR 2.26,95% CI 1.49 to 3.44; five studies; 913 participants). Analyses by different clinical severity of disease (intermittent claudication (IC)
or CLI) revealed that peri-interventional complications occurred more frequently in participants with CLI undergoing bypass surgery than
PTA (OR 1.57,95% Cl 1.09 to 2.24). No differences in periprocedural mortality were identified (OR 1.67, 95% CI 0.66 to 4.19; five studies; 913
participants). The primary patency rate at one year was higher after bypass surgery than after PTA (OR 1.94,95% CI 1.20 to 3.14; four studies;
300 participants), but this difference was not shown at four years (OR 1.15,95% CI 0.74 to 1.78; two studies; 363 participants). No differences
in clinical improvement (OR 0.65, 95% CI 0.03 to 14.52; two studies; 154 participants), amputation rates (OR 1.24, 95% Cl 0.82 to 1.87; five
studies; 752 participants), reintervention rates (OR 0.76, 95% CI 0.42 to 1.37; three studies; 256 participants), or mortality within the follow-
up period (OR 0.94, 95% CI 0.71 to 1.25; five studies; 961 participants) between surgical and endovascular treatment were identified. No
differences in subjective outcome parameters, indicated by quality of life and physical and psychosocial well-being, were reported. The
hospital stay for the index procedure was reported to be longer in participants undergoing bypass surgery than in those treated with PTA.

Inthesingle study (116 participants) comparing bypass surgery with remote endarterectomy of the superficial femoral artery, the frequency
of early postinterventional non-thrombotic complications was similar in the treatment groups (OR 1.11, 95% Cl 0.53 to 2.34). No mortality
within 30 days of the index treatment or during stay in hospital in either group was recorded. No differences were identified in patency (OR
1.66,95% CI 0.79 to 3.46), amputation (OR 1.70, 95% Cl 0.27 to 10.58), and mortality rates within the follow-up period (OR 1.66, 95% CI 0.61
to 4.48). Information regarding clinical improvement was unavailable.

No differences in major complications (OR 0.66, 95% Cl 0.34 to 1.31) or mortality (OR 2.09, 95% CI 0.67 to 6.44) within 30 days of treatment
between surgery and thrombolysis (one study, 237 participants) for chronic lower limb ischaemia were identified. The amputation rate
was lower after bypass surgery (OR 0.10, 95% CI 0.01 to 0.80). No differences in late mortality were found (OR 1.56, 95% CI 0.71 to 3.44). No
data regarding patency rates and clinical improvement were reported.

Technical success resulting in blood flow restoration was higher after bypass surgery than thromboendarterectomy for aorto-iliac occlusive
disease (one study, 43 participants) (OR 0.01, 95% Cl 0 to 0.17). The periprocedural mortality (OR 0.33, 95% CI 0.01 to 8.65), follow-up
mortality (OR 3.29, 95% CI 0.13 to 85.44), and amputation rates (OR 0.47, 95% Cl 0.08 to 2.91) did not differ between treatments. Clinical
improvement and patency rates were not reported.

Comparing surgery and exercise (one study, 75 participants) did not identify differences in early postinterventional complications (OR 7.45,
95% Cl 0.40 to 137.76) and mortality (OR 1.55, 95% Cl 0.06 to 39.31). The remaining primary outcomes were not reported. There was no
difference in maximal walking time between exercise and surgery (1.66 min, 95% CI -1.23 to 4.55).

Regarding comparisons of bypass surgery with spinal cord stimulation for CLI, there was no difference in amputation rates after 12 months
of follow-up (OR 4.00, 95% Cl 0.25 to 63.95; one study, 12 participants). The remaining primary outcome parameters were not reported.

Authors' conclusions

There is limited high quality evidence for the effectiveness of bypass surgery compared with other treatments; no studies compared
bypass to optimal medical treatment. Our analysis has shown that PTA is associated with decreased peri-interventional complications in
participants treated for CLI and shorter hospital stay compared with bypass surgery. Surgical treatment seems to conferimproved patency
rates up to one year. Endovascular treatment may be advisable in patients with significant comorbidity, rendering them high risk surgical
candidates. No solid conclusions can be drawn regarding comparisons of bypass surgery with other treatments because of the paucity of
available evidence. Further large trials evaluating the impact of anatomical location and extent of disease and clinical severity are required.

PLAIN LANGUAGE SUMMARY

Bypass surgery for chronic lower limb ischaemia
Background

The most common symptom of chronic lower limb ischaemia (inadequate blood flow to the legs) is claudication, a cramping pain caused
by a poor supply of blood to the affected muscle. It often affects the calf muscle, and is typically triggered by exercise and relieved by rest.
More severe restriction of the blood supply may produce pain at rest, leg ulcers, or gangrene. These conditions, and severe claudication,
may require bypass surgery or other treatments to improve blood flow to the leg.

Key results

This review of eleven trials with a total of 1486 participants (current until October 2016) identified six trials comparing bypass surgery
with angioplasty (balloon stretching and/or stent of the narrowed or occluded artery), and one each with remote endarterectomy (a
combination of plague removal and stent), thromboendarterectomy (removal of the plaque and clot), thrombolysis (clot dissolving),
exercise, and spinal cord stimulation. In this review, no evidence was found to favour bypass surgery over angioplasty in terms of the
effect on death, improvement of symptoms, amputation rate, need for further procedure, or long-term mortality. Procedural complications
occurred more frequently in patients with severe leg ischaemia (rest pain, ulcers, or gangrene) undergoing bypass surgery than those

Bypass surgery for chronic lower limb ischaemia (Review) 2
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undergoing angioplasty. There was evidence that bypass surgery was more often technically successful, was associated with longer
hospital stay, and that the bypass graft remained open (patent) at a higher rate one year after the procedure compared with angioplasty;
this difference in patency in favour of surgery disappeared after four years. There was also no clear evidence to favour bypass surgery
compared with other treatments, as indicated by procedural complications and deaths, clinical improvement, vessel patency, and long-
term mortality. Comparisons of bypass surgery with thrombolysis showed fewer amputations in patients subjected to bypass surgery,
whereas for the rest of the comparisons the amputation rate was similar.

Quality of the evidence

In general, the quality of the evidence was high for all but two of the clinically most important outcomes. Quality of the evidence for clinical
improvement was judged to be low as this was a subjective outcome at risk of bias since the outcome assessors were not blinded to the
study treatments and because there were differences in results between the studies. Quality of the evidence for patency of the bypass graft
was moderate because of differences in results between the studies. Further research including large numbers of participants is needed
to investigate the effectiveness of bypass surgery for chronic lower limb ischaemia.

Bypass surgery for chronic lower limb ischaemia (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison.

Bypass surgery compared with angioplasty for chronic lower limb ischaemia

Patient or population: Individuals with peripheral arterial disease

Settings: Hospital

Intervention: Bypass surgery

Comparison: Percutaneous transluminal angioplasty

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality ofthe Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Angioplasty Bypass surgery
Early postoperative non-throm- Medium risk population? OR1.29 (0.96 to 1015 BEED
botic complications 1.73) (6 studies) high
) 245 per 1000 295 per 1000
Follow up: 30 days (238 to 360)
Procedural mortality Medium risk population? OR 1.67 (0.66 to 913 CODD Three studies
4.19) (5 studies) high reported no
Follow up: 30 days 15 per 1000 25 per 1000 cases of pro-
(10 to 60) cedural mor-
tality
Clinical improvement Medium risk population! OR 0.65 (0.03 to 154 BDOO Estimate ef-
14.52) (2 studies) low2;3 fect based on
Follow up: 23-48 months 800 per 1000 722 per 1000 two studies
(107 to 983)
Amputation Medium risk populationl OR1.24 (0.82to 752 DD
1.87) (5 studies) high
Follow up: 12-48 months 126 per 1000 152 per 1000
(106 to 213)
Primary patency Medium risk populationl OR1.94 (1.20to 300 SO0
3.14) (4 studies) moderate3

Follow up: 12 months

583 per 1000 731 per 1000
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(627 to 814)
Primary patency Medium risk population! OR1.15 (0.74 to 363 DDDD Estimate ef-
1.78) (2 studies) high fect based on
Follow up: 4 years 633 per 1000 665 per 1000 two studies
(561 to 755)
Mortality within follow-up Medium risk population? OR0.94 (0.71 to 961 T
1.25) (5 studies) high

Follow up: 12-48 months 371 per 1000 357 per 1000

(295 to 424)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; OR: Odds Ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Based on studies including both claudication and critical ischaemia participants; the assumed risk was calculated by the mean number of events in the control groups of the

selected studies for each outcome.
2 Subjective outcome assessment and no blinding.
3 Heterogeneity in treatment effect among studies.
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BACKGROUND

Description of the condition

Even though peripheral arterial disease (PAD) may present with
acute limb ischaemia, chronic lower limb ischaemia is the most
common presentation of PAD and results from an atherosclerotic
process affecting the lower extremity arteries causing a reduction
in the blood supply to the leg. Intermittent claudication (IC) is
the most common presenting symptom for patients with PAD. It
is thought to be produced by an inadequate supply of oxygen to
the calf, thigh, or buttock muscles during exercise, resulting in
anaerobic metabolism and pain. In its more severe manifestations,
PAD may lead to critical limb ischaemia (CLI), which is characterised
by intractable rest pain, ischaemic ulceration, or gangrene. Patients
with CLI are at significant risk of developing irreversible ischaemic
damage to the leg or foot if no appropriate treatmentis undertaken,
and this may result in amputation of the limb (Norgren 2007). In
the National Health and Nutrition Examination Survey (NHANES),
the overall prevalence of symptomatic or asymptomatic PAD in
individuals aged 40 years or older was 4.3%, with a dramatic
increase with age, rising from 0.9% in those younger than 50
years to 14.5% in those 70 years or older (Selvin 2004). As well
as having a detrimental impact on functional capacity and quality
of life, PAD indicates a more widespread systemic atherosclerotic
disease affecting arterial trees in different organ systems, such as
the coronary and cerebral circulation.

Description of the intervention

The importance of identifying and appropriately treating patients
with PAD lies in both the management of ischaemia, to
relieve symptoms or prevent amputation, or both, and the
control of atherosclerotic risk factors, life style modifications
and optimal medical treatment to mitigate the cardiovascular
and cerebrovascular risk. Treatments for PAD range from
conservative measures, such as management of cardiovascular
risk factors with antiplatelets, statins, and exercise regimens,
to interventional therapies, including surgical and endovascular
arterial reconstruction.

Surgical bypass of the diseased arterial segment is one of the
main treatments for the patient with life-limiting claudication or
CLI. The type of bypass procedure in the lower limbs depends on
the extent of disease and involves reconstructions of the aorto-
iliac segment or infra-inguinal arterial segment or both. The first
successful femoro-popliteal bypass operation was performed in
1950 by William Holden using a section of the patient's own vein;
this is called autogenous vein graft (Holden 1950). Since then, a
number of synthetic materials have been developed, including
Dacron and expanded polytetrafluoroethylene (PTFE), a whole
range of collagen tubes derived from human umbilical vein, and
bovine carotid artery. Cadaveric homografts have also been used.
Autogenous vein is considered the preferred conduit for infra-
inguinal bypass.

Apart from a surgical bypass, endoluminal procedures have been
developed for the treatment of PAD. Endovascular techniques
for the treatment of patients with lower extremity ischaemia
include balloon angioplasty, insertion of stents and stent-grafts,
plaque debulking procedures, thrombolysis, and percutaneous
thrombectomy (Tepe 2006). The range of new adjunct or
alternative endovascular treatments and techniques is consistent

with the constant advent of technological developments and
bioengineering.

How the intervention might work

The primary goals of interventional treatment of chronic lower
limb ischaemia are to relieve ischaemic pain, heal ischaemic ulcers,
prevent limb loss, and improve patient's functional capacity and
quality of life. In order to achieve these outcomes, some patients
will ultimately require a surgical or endovascular revascularization
procedure. Bypass procedures have the advantages of technical
success, satisfactory anatomical patency and clinical durability,
whereas proponents of endovascular therapies emphasise the
minimally invasive nature of the procedures with subsequent
reduced morbidity and mortality, enhanced recovery, and
improved resource utilisation. A plethora of clinical research
provides supporting evidence for the relative merits of approaches
and techniques of lower limb revascularization.

Why it is important to do this review

The aging population, the rising prevalence of diabetes in western
societies, and continued tobacco abuse worldwide is likely to
result in a wide spread increase of PAD and increase in the
number of revascularization procedures in the foreseeable future,
with resultant socioeconomic implications and consumption of
health care resources. As with many surgical interventions, bypass
surgery was introduced without formal evaluation. Nowadays,
however, patients and doctors are expected to make informed
decisions based on evidence from randomised controlled trials,
and it is important that the evidence comparing surgery with
other treatment modalities is readily available (Antoniou 2013a).
This review summarizes all previous trials of bypass surgery and
highlights the advantages and disadvantages of surgery compared
with other treatments. Furthermore, it identifies areas for future
research. The review provides comparisons of bypass surgery to
other treatments for symptomatic PAD, but does not assess the
effect of any treatment on the natural history of PAD, either
claudication or CLI.

OBJECTIVES

To assess the effects of bypass surgery in patients with chronic
lower limb ischaemia.

METHODS

Criteria for considering studies for this review
Types of studies

All randomised controlled trials of bypass surgery versus control
(no treatment) or any other regimen were eligible for the review.
Possible comparisonsincluded endovascularintervention, exercise
therapy, and medical treatment. Any method of randomisation
was eligible and differences in quality were taken into account
in the analysis. Trials that were not analysed on an intention-to-
treat basis were included provided all randomised participant were
accounted for.

Types of participants

Trials in individuals with lower limb ischaemia due to
atherosclerotic disease, in which disease was confirmed by
objective testing, were eligible for the review (Fontaine stages II, Ill,
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and IV) (Fontaine 1954). Trials of individuals with chronic ischaemia
were included, defined as the presence of symptoms for more than
14 days. The severity of symptoms did not affect inclusion in the
review, but this factor was taken into account in the analysis.

Types of interventions

Any surgical bypass procedure for the treatment of chronic lower
limb ischaemia was included, irrespective of the approach, route,
or type of graft employed. This was, therefore, likely to focus on
individuals undergoing femoro-popliteal bypass surgery, but other
routes such as aorto-iliac segment surgery were also included, if
performed to treat lower limb ischaemia.

Types of outcome measures
Primary outcomes

The primary outcome measures were divided into early
perioperative or peri-interventional outcomes and follow-up
outcomes, as follows:

Early perioperative or peri-interventional outcomes

« early postoperative non-thrombotic complications
« procedural mortality

Follow-up outcomes

« clinical improvement (defined as improvement in Rutherford
category) (Rutherford 1997)

« amputation

« primary patency (vessel or graft patency following initial
procedure with no further intervention)

« mortality

Secondary outcomes

Similarly, the secondary outcome measures were divided into
early perioperative or peri-interventional outcomes and follow-up
outcomes, as follows:

Early peri-operative or peri-interventional outcomes

« technical success (defined as technical accomplishment of the
intended intervention)

Follow-up outcomes

« assisted primary patency (patency not lost but maintained with
prophylactic intervention)

« secondary patency (restored patency after occlusion)
« vessel or graft occlusion
« reinterventions

« walking distance (time to onset of pain and maximal walking
distance)

« success in ulcer healing assessed by complete healing
Subjective measures included:

« quality of life scores as reported in the included studies
« use of resources (such as length of hospital stay)

Technical success, clinical improvement, vessel or graft patency,
and reinterventions are additional outcomes to those included

in the initial review. The selected outcome parameters were
thought to provide valuable additional information related to the
comparative effectiveness of bypass surgery for the treatment of
PAD.

Search methods for identification of studies
Electronic searches

For this update, the Cochrane Vascular Clinical Information
Specialist (CIS) searched the following databases for relevant trials:

The Cochrane Vascular Specialised Register (October 2016);

The Cochrane Central Register of Controlled Trials (CENTRAL (2016,
Issue 9)) via The Cochrane Register of Studies Online.

See Appendix 1 for details of the search strategy used to search
CENTRAL.

The Cochrane Vascular Specialised Register is maintained by the
CIS and is constructed from weekly electronic searches of MEDLINE
Ovid, Embase Ovid, CINAHL, AMED, and through handsearching
relevant journals. The full list of the databases, journals, and
conference proceedings which have been searched, as well as the
search strategies used are described in the Specialised Register
section of the Cochrane Vascular module in the Cochrane Library
(www.cochranelibrary.com).

In addition, the CIS searched the following trial registries (October
2016) for details of ongoing and unpublished studies;

o ClinicalTrials.gov (www.clinicaltrials.gov)

« World Health Organization International Clinical Trials Registry
Platform (www.who.int/trialsearch)

« ISRCTN Register (www.isrctn.com/).

Searching other resources

The reference lists of relevant articles retrieved by electronic
searches were searched for additional citations.

Data collection and analysis
Selection of studies

For the present update, eligibility assessment of the reports
provided by the Cochrane Vascular CIS was performed
independently by two review authors (GAA and GSG).
Disagreements were discussed with a third review author (FT), who
acted as an adjudicator in the event of disagreement. We contacted
the principal investigators of trials that were potentially included
but terminated early and no published results could be found, to
check availability of additional information.

Data extraction and management

For this update, two review authors (GSG and SAA) independently
extracted data using a prespecified data collection form based on
the Cochrane Vascular data extraction template. Disagreements
were resolved by discussion with the contact author (GAA).

Assessment of risk of bias in included studies

The Cochrane Collaboration's risk of bias tool was applied to
assess the risk of bias of the selected trials according to Higgins
2011. This tool evaluates six main domains: random sequence
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generation and allocation concealment (selection bias), blinding
of participants and personnel (performance bias), blinding of
outcome assessment (detection bias), incomplete outcome data
(attrition bias), selective reporting (reporting bias), and other
sources of bias. We completed a risk of bias table for each eligible
study. For each individual domain, we classified studies into low,
unclear, or high risk of bias. We considered blinding and incomplete
outcome data separately for each outcomeTwo review authors
(RRM, JDS) independently assessed the methodological quality of
the trials. The contact author (GAA) acted as an adjudicator in the
event of disagreement. FT performed the risk of bias assessment of
an article written in the Italian language and discussed the results
with the contact author (GAA).

Measures of treatment effect

Analysis of dichotomous variables, such as mortality and the
occurrence of postoperative complications, was carried out using
the odds ratio (OR) with 95% confidence interval (Cl) as the
summary statistic. The total numbers of participants and numbers
of events for each outcome parameter were entered into RevMan
5.3 to calculate the effect measure. Patency rates were transformed
into a dichotomous outcome for specific time periods. For
continuous variables, such as length of hospital stay, we aimed
to calculate mean differences (MDs) using means and standard
deviations (SD). If different scales were used in the different studies,
the results were standardised, where possible, and then combined
to form a standardised mean difference (SMD). Where these data
were unavailable, we reported medians and interquartile range, but
did not include these results in a meta-analysis.

Unit of analysis issues

We did not identify any cluster-randomised or cross-over trials;
therefore, no special issues with regard to analyses of studies with
non-standard designs existed. Each participant was counted as the
unit of analysis for the defined outcome measures (e.g. primary
patency).

Dealing with missing data

We planned to contact authors of selected studies to clarify any
missing or unclear outcome data. Quantitative analyses were
performed on an intention-to-treat basis where possible.

Assessment of heterogeneity

We anticipated that there might be considerable heterogeneity
among the studies because of differences in severity of chronic
lower limb ischaemia, anatomical level of disease, and methods
of surgical or other treatments applied. In-between study
heterogeneity was examined with the combination of the Cochrane
Q (Chi2) test and the 12 statistic. Important heterogeneity (Chi2 P <
0.05 and 12 = 75%) was investigated, where possible, by subgroup
analyses.

Assessment of reporting biases

For each study, the effect by the inverse of its standard error
was plotted. If 10 or more studies were included in any single
meta-analysis, we planned to assess publication bias both visually
evaluating the symmetry of such funnel plots and using the Egger’s
regression intercept.

Data synthesis

Pooled ORs with 95% Cls were calculated using the Mantel-
Haenszel fixed-effect model, unless evidence of between study
heterogeneity (Chi2 P < 0.05 and 12 = 75%) existed, in which case
random-effects models of DerSimonian and Laird were applied.

Subgroup analysis and investigation of heterogeneity

Where sufficient information was available, we planned to
investigate the following subgroups, which could account for
heterogeneity among studies: individuals undergoing arterial
reconstruction at different anatomical levels (e.g. aorto-iliac
or infra-inguinal reconstruction) and individuals with different
disease severity (e.g. IC or CLI).

Sensitivity analysis

We prespecified several additional analyses to assess the
robustness of our results; we tested the effect of removing one
study at a time on the pooled effect measure. We also undertook
analyses to explore the contribution of risk of bias by excluding
the trials that were found to be at high risk of bias in one or more
domains.

Summary of findings table

We constructed a table compiling and summarizing the best
evidence of relevant outcomes for the comparison of bypass
surgery with PTA. We considered study populations consisting
of individuals with disease severity ranging form claudication
to severe limb ischaemia. We selected the most important and
clinically relevant outcomes (both desirable and undesirable) that
were thought to be essential for decision-making for the Summary
of findings for the main comparison. We calculated assumed
control intervention risks by the mean number of events in the
control groups of the selected studies for each outcome. We
used the system developed by the Grades of Recommendation,
Assessment, Development and Evaluation Working Group (GRADE
working group) for grading the quality of evidence as high,
moderate, low and very low, based on within-study risk of
bias, directness of evidence, heterogeneity, precision of effects
estimates, and risk of population bias (GRADE 2004).

RESULTS

Description of studies

See Figure 1.
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Figure 1. (Continued)

(meta-analysis)

Results of the search

The search of CENTRAL and the Specialist Register identified 4734
reports, after duplicates were removed. Irrelevant reports were
discarded and we assessed the full text of 40 articles for eligibility.
Of these, 12 additional studies (14 reports) were excluded and
the reasons for exclusion are provided in the Characteristics of
excluded studies table, seven reports were additional publications
of a previously included study (BASIL study), and nine (12 reports)
were ongoing trials. Three new studies (seven reports) were
identified, which along with the eight studies included in the
previous version of this review made a total of 11 studies included
in the qualitative synthesis and meta-analysis.

Included studies

Three additional studies were included in this update (Lepantalo
2009; McQuade 2010; REVAS Trial). There were also seven
additional publications added for one study (BASIL study). Eleven
studies reporting a total of 1486 participants fulfilled our inclusion
criteria and were selected for analysis (BAESIC study; BASIL
study; Gaspard 1972; Guarnera 1994; Holm 1991; Lepantalo 2009;
Lundgren 1989; McQuade 2010; REVAS Trial; STILE Trial; Veterans
Study). They are summarized in the Characteristics of included
studies table. Approximately half of these studies (five trials)
were published in 2000s; the first trial investigating the effects of
bypass surgery in individuals with chronic lower limb ischaemia
was published in the early 1970s (Gaspard 1972). The number of
participantsin the included trials ranged from 12 to 452. The largest
trial is the BASIL study, which assigned individuals with severe
lower limb ischaemia secondary to infra-inguinal arterial disease to
receive bypass surgery or balloon angioplasty. The eleven included
trials were conducted in six different countries (seven trials in
Europe and four in North America).

There was also some variation in the types of participant included
in the eleven trials. Most trials included both men and women,
except the Veterans Study which involved men only. Seven trials
included individuals with a range of disease severity (both IC and
CLI), but two were restricted to individuals with claudication only
(BAESIC study; Lundgren 1989) and two included only those with
CLI (BASIL study; Guarnera 1994). The proportion of claudicants in
the trials with mixed groups ranged from 34% in the STILE Trial to
89% in the Lepantalo 2009 trial. In addition, the STILE Trialincluded
a mixture of individuals with native artery disease and individuals
with existing grafts, but only the subset with native artery disease
has been included in this review.

There were no trials that compared bypass surgery with a
placebo, no intervention, or medical management. Six trials
compared bypass surgery with PTA (BAESIC study; BASIL study;
Holm 1991; Lepantalo 2009; McQuade 2010; Veterans Study). In
the remaining trials, bypass surgery was compared with: remote
endarterectomy of the superficial femoral artery (REVAS Trial);
thromboendarterectomy (Gaspard 1972); thrombolysis (STILE
Trial); spinal cord stimulation (Guarnera 1994); and exercise, in
which the control group performed dynamic leg exercises that were
supervised by a physiotherapist (Lundgren 1989).

The type of bypass procedure performed in each trial was
similar in most studies. Vein grafts were generally used for distal
reconstructions, and synthetic prostheses for aorto-iliac or ilio-
femoral bypasses and some femoro-popliteal bypasses above the
knee. In the REVAS Trial, the type of graft for the femoro-popliteal
bypass above the knee was either prosthetic (PTFE) or vein (great
saphenous vein), and separate analyses were performed for the
two types of graft. There was also some variation in the types
of surgery performed. In four trials, unfortunately, a number of
participant underwent endarterectomy rather than bypass surgery
(BASIL study; Holm 1991; Lundgren 1989; STILE Trial) and these
different groups were not separated in the analysis. Furthermore,
the type of endovascular procedure varied among trials comparing
effects of bypass surgery with those of endovascular treatment
for chronic lower limb ischaemia. Four trials (BAESIC study; BASIL
study, Holm 1991; Veterans Study) used PTA without stenting or
with stenting at the discretion of the treating physician, whereas
two trials (Lepantalo 2009; McQuade 2010) used an endograft
(covered stent) in all their endovascular procedures.

Nine of the eleven trials included mortality and procedural (or
technical) success as outcome measures (BAESIC study; BASIL
study; Gaspard 1972; Holm 1991;Lepantalo 2009; McQuade 2010;
REVAS Trial; STILE Trial; Veterans Study), and most of these also
reported complications, patency rates, and need for amputation.
Three trials included subjective measures (BASIL study; Guarnera
1994; Veterans Study); one included only treadmill testing and
measures of lower limb blood flow (Lundgren 1989).

Excluded studies

For this update, an additional 12 studies were excluded (ABC 2010;
CLEVER study; Djoric 2011; Gavrilenko 2008; IRONIC Trial; Matyas
2008; Nordanstig 2011; PROOF 2007; Stanisic 2009; TECCO Trial;
Tiek 2009; Tiek 2012). This made a total of 23 excluded studies
(ABC2010; CLEVER study; de Donato 2002; Devine 2004; Djoric 2011;
Gavrilenko 2008; Gelin 2001; Hamsho 1999; IRONIC Trial; Jensen
2007; Linhart 1991; Matyas 2008; McCollum 2003; Mohammadi
2007; Nordanstig 2011; Panneton 2004; PROOF 2007; Stanisic 2009;
Taft 2004; TECCO Trial; Tiek 2009; Tiek 2012; Vukobratov 2006)
These studies are summarised in the Characteristics of excluded
studies table. Most of the excluded studies compared different
techniques of bypass surgery or different types of bypass grafts (de
Donato 2002; Devine 2004; Hamsho 1999; Gavrilenko 2008; Jensen
2007; Matyas 2008; McCollum 2003; Mohammadi 2007; Panneton
2004; Stanisic 2009; Tiek 2012; Vukobratov 2006). Three studies
did not have a bypass group (CLEVER study; Djoric 2011; Tiek
2009), and in another study there is no mention of randomisation
and the two different treatment options (surgery and medical
therapy) were not compared in the analysis (Linhart 1991). Two
of the excluded trials (PROOF 2007; ABC 2010) potentially fulfilled
the inclusion criteria, as they were randomised controlled trials
comparing bypass surgery with plaque excision (Silverhawk Plaque
Excision) or angioplasty for the treatment of participants with CLI
and IC, respectively. Unfortunately, both trials were terminated
and no published or presented results could be found. The
principal investigators either confirmed the absence of published
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results (ABC 2010) or did not respond to our request (PROOF
2007). Another four trials (Gelin 2001; IRONIC Trial; Nordanstig
2011; Taft 2004) comparing invasive with non-invasive treatment
for lower limb ischaemia were excluded because the enrolled
participants were randomised to any invasive treatment (including
surgical or endovascular) rather than bypass surgery. The CLEVER
study is a randomised controlled trial comparing optimal medical
management, stent placement, supervised exercise rehabilitation,
and combined stenting with supervised exercise rehabilitation for
aorto-iliac occlusive disease in individuals suffering from IC. It was
excluded from our review and analysis because bypass surgery
was notincluded in the treatment arms. Furthermore, even though
the TECCO Trial compared surgery with endovascular treatment
for common femoral artery disease, a minority of participants
underwent bypass surgery in the surgical treatment arm and
therefore, this study was excluded.

Ongoing studies

Nine ongoing trials were identified through searches of clinical
trials databases. BASIL 2 is a multi-centre randomised controlled
trial conducted in the UK comparing the clinical and cost
effectiveness of a "vein bypass first" with an "endovascular first"
revascularization strategy for severe limb ischaemia due to infra-
geniculate arterial disease. Best endovascular treatment involves
balloon angioplasty and possibly the use of stents. Participant
recruitment started in May 2014 and the anticipated end date is
October 2019. The BEST-CLI trial is a pragmatic, multicentre, open
label, randomised trial that compares best endovascular therapy
with best open surgical treatment in individuals with CLI eligible
for both treatments. This trial is funded by the National Lung Heart
and Blood Institute of the National Institutes of Health and aims
to enrol 2100 participants with CLI at 120 sites in North America .
Participant recruitment started in August 2014 and the anticipated
end date is December 2018. FINNPTX is a Finnish multicentre
randomised clinical trial comparing paclitaxel-eluting stent with
femoro-popliteal bypass using PTFE graft for the treatment of long
superficial femoral artery occlusion in individuals with life-limiting

IC or CLI. The trial commenced in October 2011 and is estimated
to be completed in 2017 with an enrolment of 400 participants.
ROBUST is a single-centre randomised clinical trial comparing
bypass surgery with angioplasty and stenting for TASC Il B and C
lesions of the superficial femoral artery. It was launched in 2009
and aims to enrol 320 individuals with IC that does not respond
to medical management or with CLI. SUPERB is a randomised
controlled trial comparing heparin-bonded endoluminal with
surgical femoro-popliteal bypass in individuals with symptomatic
PAD. This trial, which is currently recruiting participants in the
Netherlands, commenced in October 2010 and the estimated date
of completion is December 2019. The ZILVERPASS trial is another
randomised controlled trial comparing the Cook Zilver PTX drug-
eluting stent with bypass surgery for the treatment of femoro-
popliteal TASC C and D lesions in individuals with symptomatic
PAD. This study is being conducted in Belgium, commenced in
August 2014, and is anticipated to enrol 220 participants by
November 2017. The Optimized Strategy for Diabetic Patients
with Critical Limb Ischaemia study (NCT01171703) randomises
diabetic individuals with chronic long occlusion of the superficial
femoral artery to receive a femoro-popliteal PTFE bypass above
the knee or stenting. Another ongoing randomised controlled
trial (ISRCTN18315574) compares bypass surgery with ipsilateral
great saphenous vein with percutaneous transluminal angioplasty
with stent placement in individuals with IC or CLI and TASC C/
D femoropopliteal disease. The NCT02580084 trial is the only
trial comparing aorto-femoral bypass with hybrid intervention
consisting of common femoral endarterectomy and iliac balloon
angioplasty and stenting. The study is being conducted in Russia
and the estimated completion date is August 2020.

Risk of bias in included studies

Our risk of bias assessments for each included study are
summarized in Figure 2 and as percentages across all studies in
Figure 3. Details and reasons for each assessment are listed in the
Characteristics of included studies table.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Allocation

In three trials, the allocation sequence was adequately generated
(BAESIC study; BASIL study; REVAS Trial). A computerised random-
number generator or a central telephone number in a permuted-
block sequence was applied to generate the allocation sequence.
A sequential treatment assignment, with balancing for prognostic
factors, which was applied in two trials (Holm 1991; Lundgren
1989), was not considered an appropriate method of sequence
generation. Unfortunately, the rest of the selected trials provided
insufficient information about the sequence generation process to
permit judgement (Gaspard 1972; Guarnera 1994; Lepantalo 2009;
McQuade 2010; STILE Trial; Veterans Study).

Appropriate methods of allocation concealment were used in
five trials (BAESIC study; BASIL study; REVAS Trial; STILE Trial;
Veterans Study). Either a central computerised allocation or sealed
envelopes were used to conceal allocation.

Blinding

Inevitably, in trials of a surgical intervention, blinding was not
possible, but as there were no comparison groups that received no
treatment this may be less significant. None of the reports stated
that those taking measurements were blinded to the treatment
group and, therefore, it must be assumed that they were not.
However, in several trials there was a set protocol for follow-
up assessment, and objective measures for assessment of main
outcomes, such as Duplex ultrasound or angiographic imaging for
the assessment of patency, were used. Therefore, we judged that
the outcome and the outcome measurement were not likely to be
influenced by lack of blinding.

Incomplete outcome data

There were either no or minimal losses to follow up in most
trials. No issues with incompleteness of data were identified for
six of the trials (BAESIC study; BASIL study; Gaspard 1972; Holm
1991; Lundgren 1989; REVAS Trial). Missing outcome data were

balanced in numbers across intervention groups (BAESIC study;
Holm 1991; Lundgren 1989) or the proportion of missing outcomes
compared with observed event risk was not enough to have a
clinically relevantimpact on the intervention effect estimate (BASIL
study; REVAS Trial). The STILE Trial reported a transparent process
of dealing with missing or incomplete data and was therefore
considered to be of low risk of bias. In the McQuade 2010 trial,
six (12%) and 15 participants (30%) were lost to follow-up in the
stent and bypass group, respectively, and this trial was therefore
considered to be high risk of attrition bias because of the imbalance
in numbers across intervention groups. The remaining studies
provided insufficient information to permit judgment.

Selective reporting

Reporting bias was judged to be present in three trials (Gaspard
1972; Lepantalo 2009; McQuade 2010). In the Gaspard 1972 trial,
the outcome measures were not clearly defined and the study
failed to include key outcomes. In the Lepantalo 2009 trial, even
though costs were prespecified as a secondary outcome parameter,
they were not reported. Insufficient information was available
concerning whether amputation and mortality were prespecified
outcomes in the McQuade 2010 trial. For the remaining trials,
either no issues with regard to reporting bias existed or insufficient
information to permit judgment was provided.

Other potential sources of bias

Two trials, the BAESIC study and the Lepantalo 2009 trial, were
terminated prematurely because of recruitment issues and lack
of benefit of endoluminal stent-graft placement in the superficial
femoral artery over bypass surgery in the Lepantalo 2009 trial.
Furthermore, there might be a risk of bias in relation to participant
compliance with exercise treatment in the Lundgren 1989 trial,
but insufficient evidence that this problem would introduce bias
was available. The 237 participants with native artery disease in
the STILE Trial were a subset of a larger trial of 393 participants,
which included both native artery and graft disease, and this may
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have biased the results. Reinterventions affecting assisted primary
patency are potentially subject to intervention use bias, unless
the criteria for reintervention are prespecified and applied equally
to both interventions. Of the trials providing data for assisted
primary patency (Lepantalo 2009; REVAS Trial), the REVAS Trial
only defined criteria for reintervention in both groups, whereas
the Lepantalo 2009 trial did not provide specific reintervention
criteria to maintain primary patency and is, therefore, subject to
reintervention bias.

Effects of interventions

See: Summary of findings for the main comparison

Bypass surgery compared with angioplasty

Six trials compared bypass surgery with PTA (BAESIC study; BASIL
study; Holm 1991; Lepantalo 2009; McQuade 2010; Veterans Study).
Participant groups in these trials included participants with IC, CLI,
or both. The follow-up period for each trial varied from 12 months
(Holm 1991; Lepantalo 2009), 23 months (BAESIC study), 36 months

(BASIL study), 48 months (McQuade 2010) to 49 months (Veterans
Study).

Early postoperative non-thrombotic complications

Early postoperative non-thrombotic complications were reported
in all trials comparing bypass surgery with angioplasty for
chronic lower limb ischaemia (BAESIC study; BASIL study;
Holm 1991; Lepantalo 2009; McQuade 2010; Veterans Study).
Early complications occurred either within 30 days of the
index treatment or during the initial hospital stay, and were
local or systemic. Most trials reported major complications
significantly affecting the participant's postoperative course or
requiring intervention (e.g. surgical treatment of groin infection).
Even though early non-thrombotic complications occurred more
frequently in participants undergoing bypass surgery, the
difference did not reach statistical significance (OR 1.29,95% C1 0.96
to 1.73; six studies; 1015 participants; Analysis 1.1). See Figure 4.
Heterogeneity among the trials was 12 = 55%.

Figure 4. Forest plot of comparison: 1 Bypass surgery compared with angioplasty (PTA), outcome: 1.1 Early
postoperative non-thrombotic complications - by symptoms at time of intervention.
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We performed separate meta-analyses for participants treated
for CLI and those treated for claudication. No significant
difference in the frequency of early postoperative non-thrombotic
complications between surgery and angioplasty in participants
with claudication was found (OR 2.15, 95% ClI 0.50 to 9.21),
whereas in those with CLI, complications occurred more frequently
in the bypass group (OR 1.57, 95% Cl 1.09 to 2.24; test for

Favours surgery Favours angioplasty

subgroup differences P = 0.06; Analysis 1.1). Furthermore, the risk
of complications in the surgery and angioplasty group was similar
when separate meta-analyses were performed for participants with
iliac disease (OR 0.62, 95% Cl 0.24 to 1.58) and those treated for
femoro-popliteal disease (OR 1.34, 95% Cl 0.97 to 1.86; test for
subgroup differences P =0.13; Analysis 1.2).
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Sensitivity analysis removing one study at a time showed an effect
in favour of angioplasty when the Veterans Study was removed (OR
1.55, 95% Cl 1.12 to 2.15; 12 = 30%). Sensitivity analysis excluding
the trials that were found to be at high risk of bias in one or more
domains (Holm 1991; Lepantalo 2009; McQuade 2010) found no
difference between the groups (OR 1.17, 95% Cl 0.43 to 3.19; 12 =
75%).

Procedural mortality

Mortality occurring within 30 days of treatment or during the
hospital stay for the index procedure was reported in five trials
(BAESIC study; BASIL study; Lepantalo 2009; McQuade 2010;
Veterans Study). No significant difference in procedural mortality
between surgical and endovascular treatment for chronic lower
limb ischaemia was identified (OR 1.67, 95% CI 0.66 to 4.19; 913
participants; Analysis 1.3). The heterogeneity among the studies
was 12=0%. Three studies reported no cases of procedural mortality
(BAESIC study; Lepantalo 2009; McQuade 2010).

Repeating the analysis after removing one study at a time and after
excluding the high risk of bias trials showed no difference between
treatments.

Clinical improvement

Improvement in the clinical grade of the Rutherford classification
was reported in two trials (BAESIC study; McQuade 2010).
Our analyses revealed similar clinical improvement after bypass
surgery and PTA (OR 0.65, 95% CI 0.03 to 14.52; 154 participants;
Analysis 1.4). Heterogeneity was 12 = 75%.

Sensitivity analysis removing one study at a time showed no
difference between the treatment groups.

Amputation

Five trials reported the numbers of participants who had an
amputation of the treated limb during the follow-up period (BAESIC
study; BASIL study; Holm 1991; Lepantalo 2009; McQuade 2010).
Participants treated with bypass surgery had a similar rate of

progression to amputation of the treated limb to participants
treated with PTA (OR 1.24, 95% Cl 0.82 to 1.87; 752 participants;
Analysis 1.5). Heterogeneity among the included studies was 12 =
31%.

We created separate meta-analysis models to involve trials
reporting outcome data for participants with claudication and
those with CLI. Such analyses found no difference in amputation
rates between surgery and angioplasty in participants treated for
claudication (OR 0.40, 95% CI 0.04 to 4.02) and those treated for
critical ischaemia (OR 1.14, 95% CI 0.73 to 1.77) (test for subgroup
differences P = 0.15; Analysis 1.5).

Sensitivity analysis removing one study at a time showed an effect
in favour of angioplasty when the BASIL study was excluded (OR
2.91, 95% Cl 1.13, 7.48; 12 = 0%). Repeating the analysis after
excluding trials at high risk of bias (Holm 1991; Lepantalo 2009;
McQuade 2010) revealed no difference between the treatment
groups (OR 0.96, 95% CI 0.60 to 1.52; 12 =0%).

Primary patency

Primary patency rates were reported in five trials (BAESIC study;
Holm 1991; Lepantalo 2009; McQuade 2010; Veterans Study).
The primary patency at one year was found to be significantly
higher in participants treated with bypass surgery than those
receiving endovascular treatment (OR 1.94,95% CI 1.20 to 3.14; four
studies; 300 participants; Analysis 1.6). See Figure 5. The statistical
heterogeneity among the studies was 12=71%. However, two of four
trials (Holm 1991; McQuade 2010) found no effect and the other two
(BAESIC study; Lepantalo 2009), which were relatively small trials,
found a benefit. When applying a random-effects model, there was
no longer a combined benefit in favour of bypass surgery (OR 2.47,
95% Cl 0.92 to 6.61). Sensitivity analysis removing one study at a
time showed no difference when the BAESIC study (OR 1.53,95% Cl
0.90 to 2.61; 12 = 66%) and the Lepantalo 2009 trial were removed
(OR1.58,95% C1 0.94 t0 2.67; 12 = 67%). Repeating the analysis after
excluding trials that were found to be at high risk of bias (Holm
1991; Lepantalo 2009; McQuade 2010) showed a difference in favour
of bypass surgery (OR 6.54, 95% Cl 1.79 to 23.84).

Figure 5. Forest plot of comparison: 1 Bypass surgery compared with angioplasty (PTA), outcome: 1.6 Primary

patency at 1 year.
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At four years, the primary patency was not found to be different
between surgery and angioplasty (OR 1.15,95% CI 0.74 to 1.78; two
studies; 363 participants; Analysis 1.7). See Figure 6. The statistical
heterogeneity was 12 = 0%. The Veterans Study provided specific
four-year patency information for participants with claudication
and critical ischaemia, as well as for participants with iliac

Favours angioplasty Favours surgery

and femoro-popliteal disease. Meta-analyses found no significant
differences in primary patency at four years between surgical and
endovascular treatment in participants with claudication (OR 1.44,
95% Cl 0.77 to 2.69) or critical ischaemia (OR 0.95, 95% Cl 0.37 to
2.43; test for subgroup differences P = 0.63; Analysis 1.7), and in
participants with femoro-popliteal disease (OR 0.91, 95% Cl 0.41 to
2.01) oriliac disease (OR 1.57,95% CI 0.78 to 3.14; test for subgroup
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differences P = 0.31; Analysis 1.8). Sensitivity analysis removing

one study at a time revealed no difference between the treatment
groups.

Figure 6. Forest plot of comparison: 1 Bypass surgery compared with angioplasty (PTA), outcome: 1.7 Primary

patency at 4 years - by symptoms at time of intervention.
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Mortality within follow-up

Five out of the six trials reported mortality of the study populations
within the follow-up period (BASIL study; Holm 1991; Lepantalo
2009; McQuade 2010; Veterans Study). No significant difference
in mortality between the treatment modalities was identified (OR
0.94, 95% Cl 0.71 to 1.25; 961 participants; Analysis 1.9). Between-
study heterogeneity was 12 = 0%.

When separate analyses for participants with claudication and
those with CLI were performed, no differences in mortality were
identified (OR 0.41, 95% CI 0.02 to 10.55; and OR 0.77, 95% Cl 0.54
to 1.11, respectively; test for subgroup differences P =0.16 Analysis
1.9).

Sensitivity analysis removing one study at a time revealed no
significant difference between the groups. Similarly, repeating the
analysis without the trials that were found to be at high risk of bias
(Holm 1991; Lepantalo 2009; McQuade 2010) showed no difference
in mortality within follow-up (OR 0.95,95% C1 0.70 to 1.29; 12=73%).

Technical success

Technical success rates were reported in five trials (BAESIC study;
BASIL study; Lepantalo 2009; McQuade 2010; Veterans Study).
Technical success was either inconsistently defined by the study
authors or a clear definition was not provided. Bypass surgery was
found to be associated with a higher technical success rate than PTA
(OR 2.26, 95% CI 1.49 to 3.44; 913 participants; Analysis 1.10). The
statistical heterogeneity was I2 = 65%.

Favours angioplasty Favours surgery

Sensitivity analysis removing one study at a time confirmed higher
technical success with bypass surgery. However, excluding the high
risk of bias trials (Lepantalo 2009; McQuade 2010) showed no
significant difference between treatments (OR 5.91, 95% Cl 0.51 to
69.01; 12 = 75%).

Assisted primary patency

Assisted primary patency rates were provided by one trial only
(Lepantalo 2009). Assisted primary patency at one year was found
to be significantly higher after bypass surgery than PTA (OR 8.71,
95% Cl 1.64 to 46.31; 44 participants; Analysis 1.11). However, this
result should be cautiously interpreted because of the very wide CI.

Secondary patency

Secondary patency rates were reported in three trials (Holm 1991,
Lepantalo 2009; McQuade 2010). Pooled analysis revealed that the
secondary patency at one year was similar in the bypass surgery
and the angioplasty group (OR 1.28, 95% Cl 0.71 to 2.34; 246
participants; Analysis 1.12). The statistical heterogeneity was 12 =
74%. Repeating the analysis after removing one study at a time
showed no difference between treatments. All three trials were
found to be of high risk of bias.

Similar to primary patency, no difference in secondary patency
rates at four years between the treatment groups was identified (OR
0.90,95% CI10.37 to 2.19; one study; 100 participants; Analysis 1.13).
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Vessel or graft occlusion

Two studies reported vessel or graft occlusion within the follow-up
period (BAESIC study; McQuade 2010). Even though the incidence
of vessel or graft occlusion was higher in the angioplasty group,
no statistically significant difference between the treatment groups
was found (OR 0.56, 0.27 to 1.15; 154 participants; Analysis 1.14).
The statistical heterogeneity was 12 = 46%.

Repeating the analysis after removing one study at a time revealed
no difference between the treatment groups.

Reinterventions within follow-up

Three trials reported numbers of reinterventions within the follow-
up period (BAESIC study; Holm 1991; McQuade 2010). Bypass
surgery was associated with a lower reintervention rate, but the
difference between surgery and angioplasty was not statistically
significant (OR 0.76, 95% CI 0.42 to 1.37; 256 participants; Analysis
1.15). Heterogeneity among the trials was 12 = 0%.

Sensitivity analysis removing one study at a time revealed no
difference between the treatment groups. Similarly, repeating the
analysis after excluding the trials that were found to be at high risk
of bias (Holm 1991; McQuade 2010) showed no difference between
the treatments (OR 1.33, 95% CI 0.37 to 4.82).

Walking distance
Not reported.

Ulcer healing
Not reported.

Subjective measures

In the Veterans Study, the Sickness Impact Profile (SIP) was used to
evaluate health status. This instrument provides a score of physical
and psychosocial well-being, measured on an interval scale from
zero (no impairment) to 100 (maximum impairment), with an
average score of 5.2 in healthy controls. Mean SIP scores after 12
months were 10.6 in the surgery group and 10.8 in the angioplasty
group compared with 15.8 and 15.6 at baseline, respectively. Both
groups showed a significant improvement in scores compared
with baseline, without any significant differences between the two
groups at any point in the follow-up. In the BASIL study, self
reported health-related quality of life (HRQOL) was measured using
the Vascular Quality of Life Questionaire (VascuQol), the EuroQoL
(EQ-5D) health outcome measure, and the Short Form 36 (SF-36) up
to three years from randomisation. These generic measures were
recorded at baseline and at three, six, 12, 24, and 36 months after
randomisation. No significant differences in HRQOL indices from
baseline scores were found in either treatment group. There were
no subjective measures of health status reported in the BAESIC
study; Holm 1991; Lepantalo 2009; and McQuade 2010 trials.

Use of resources

The BASIL study reported that over three years, the use of inpatient
hospital services was broadly similar in the treatment arms, as
measured by the number of hospital admissions and total days
in the hospital. Over three years, both groups had an average of
three hospital stays. Furthermore, by three years, there was an
insignificant difference in the mean length of hospital stay between
the two groups, with 60 days (16 to 82 days) for the bypass group

and 57 days (8 to 73 days) for the angioplasty group. Three more
studies mention resource utilisation (Holm 1991; Lepantalo 2009;
McQuade 2010), where the length of stay in hospital is reported.
In the Holm 1991 trial, the post-treatment stay was significantly
shorter in the angioplasty group. The median lengths of stay for
the IC and CLI groups, respectively, were 8.6 days and 15.0 days
for the surgery group, and 2.6 and 5.0 days for the angioplasty
group. In the Lepantalo 2009 trial, the hospital stay was longer for
participants assigned bypass surgery (mean 4.5 days, range 2 to 10
days) than for participants randomised to endovascular treatment
(mean 1.7 days, range 0 to 7 days). Similarly, in the McQuade 2010
trial, the length of hospital stay was significantly longer in the
bypass group than thatin the endovascular treatment group (mean
3.1 days, SD 1.8 days versus mean 0.9 days, SD 0.8 days; P < 0.01).
Unfortunately, data from the Holm 1991 and Lepantalo 2009 trials
were not available in a form suitable for inclusion in a statistical
meta-analysis.

Bypass surgery compared with remote endarterectomy

Only one trial with 116 participants (REVAS Trial) compared
bypass surgery with remote endarterectomy for the treatment of
lower limb ischaemia. This trial enrolled participants with severe
claudication or CLI treated with supra-geniculate bypass surgery
with long saphenous vein or PTFE graft, or remote endarterectomy
of the superficial femoral artery. The median duration of follow-up
for the whole study population was 37 months.

Early postoperative non-thrombotic complications

The frequency of early postoperative non-thrombotic
complications was similar in the treatment groups (OR 1.11,95% Cl
0.53 to 2.34; Analysis 2.1).

Procedural mortality

No mortality within 30 days of the index treatment or during stay in
hospital was recorded in either group.

Clinical improvement

Not reported.

Amputation

Three participants in the bypass group (55 participants) and two
participants in the remote endarterectomy group (61 participants)
progressed to major amputation of the treated limb, and the
difference between the treatment groups was insignificant (OR
1.70,95% Cl 0.27 to 10.58; Analysis 2.2).

Primary patency

The primary patency rate at three years was similar after bypass
surgery and remote endarterectomy (OR 1.66, 95% CI 0.79 to 3.46;
Analysis 2.3).

Mortality within follow-up

No differences in late mortality during the follow-up period
between the treatment arms were found (OR 1.66, 95% Cl 0.61 to
4.48; Analysis 2.4).

Technical success

The technical success rate was higher in the bypass surgery
group, but the difference between bypass surgery and remote

Bypass surgery for chronic lower limb ischaemia (Review)

17

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

endarterectomy was not significant (OR 10.81, 95% Cl 0.58 to
200.08; Analysis 2.5). However, this result should be interpreted
with caution because of the very wide Cl.

Assisted primary patency

No differences in assisted primary patency at three years between
treatments were identified (OR 1.35, 95% Cl 0.63 to 2.93; Analysis
2.6).

Secondary patency

The secondary patency rate at three years was similar in the bypass
and remote endarterectomy group (OR 1.21, 95% Cl 0.54 to 2.69;
Analysis 2.7).

Vessel or graft occlusion

Similar episodes of graft or native vessel occlusion occurred in the
bypass group and the remote endarterectomy group within the
follow-up period (OR 0.97,95% CI 0.43 to 2.19; Analysis 2.8).

Reinterventions within follow-up

Not reported.

Walking distance
Not reported.

Ulcer healing

Not reported.

Subjective measures

Not reported.

Use of resources

The only information about resource utilisation provided by the
REVAS Trial was the length of stay in hospital for the index
procedure. Participants with chronic lower limb ischaemia treated
with bypass surgery stayed in hospital for a significantly longer
period (median 6 days, range 3 to 28 days) than those undergoing
remote endarterectomy (median 4 days, range 1 to 21; P =0.004).

Bypass surgery compared with thrombolysis

Bypass surgery was compared with thrombolysis in the STILE Trial
only (237 participants). As mentioned in the Characteristics of
included studies table, these results were included with the proviso
that only 86% of the surgery group had a bypass procedure and 20%
of the participants had acute rather than chronic ischaemia.

Early postoperative non-thrombotic complications

In the Weaver 1996 report of the STILE Trial for results in
native arteries, complications were combined into a measure
of "major morbidity". This category included: life-threatening
haemorrhage requiring resuscitation; perioperative complications,
for example myocardial infarction or stroke; renal failure requiring
dialysis; serious anaesthesia-related complications; vascular
complications, for example, dissection; and postoperative wound
complications. No significant difference in major morbidity within
30 days of treatment between surgery and thrombolysis was
identified (OR 0.66, 95% Cl 0.34 to 1.31; Analysis 3.1). Data were
not provided for major morbidity excluding those participants
with acute ischaemia or separated according to symptoms at

presentation. Analysis by site of lesion also showed no significant
difference between surgery and thrombolysis within 30 days of
intervention (test for subgroup differences P = 0.19; Analysis 3.1).

Procedural mortality

There was no significant difference in 30-day mortality between the
surgery group and the thrombolysis group (OR 2.09, 95% CI 0.67
to 6.44; Analysis 3.2). No separate data for participants treated for
claudication or CLI were provided. The site of the lesion also did not
significantly affect mortality (test for subgroup differences P = 0.50;
Analysis 3.2).

Clinical improvement

Not reported.

Amputation

After one year, there were significantly fewer amputations in
the surgery group compared with the thrombolysis group (OR
0.10, 95% CI 0.01 to 0.80; Analysis 3.3). The significantly lower
amputation rate in the surgery group at one year persisted when
those with acute symptoms were excluded from the analysis. This
significant difference was also present in the group of participants
presenting with CLI (OR 0.06, 95% CI 0 to 1.02), but not in the
group presenting with claudication (OR 0.44, 95% CI 0.02 to 11.12;
test for subgroup differences P = 0.36; Analysis 3.3). Amputation
rates at one year were also affected by the site of the lesion: there
were significantly fewer amputations in those participants with
femoro-popliteal occlusions who received surgery compared with
thrombolysis (OR0.05,95% CI 0 to 0.83), but there was no difference
in the group with ilio-femoral occlusions (OR 0.65, 95% CI 0.03 to
16.46; test for subgroup differences P = 0.24; Analysis 3.4). Analysis
in the original article demonstrated that both diabetes and critical
ischaemia were significant prognostic factors for amputation (P
= 0.03). Diabetes as a risk factor alone did not reach statistical
significance (OR 1.97, 95% CI 0.99 to 3.93; Weaver 1996).

Primary patency

Not reported.

Mortality within follow-up

There was no significant difference in mortality at one year
between the surgery group and the thrombolysis group (OR 1.56,
95% Cl 0.71 to 3.44; Analysis 3.5). Mortality rates also did not
differ significantly between surgery and thrombolysis when the
analysis was performed excluding those participants with acute
limb ischaemia. When the data were split by symptoms at the
time of intervention (IC and CLI), there were also no significant
differences between surgery and thrombolysis, although mortality
tended to be less in the CLI group treated with thrombolysis (test
for subgroup differences P=0.53; Analysis 3.5). The site of the lesion
also did not significantly affect mortality (OR 1.45, 95% CI 0.66 to
3.18) (test for subgroup differences P = 0.17; Analysis 3.6).

Technical success
Not reported.
Assisted primary patency

Not reported.
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Secondary patency

Not reported.

Vessel or graft occlusion

Not reported.

Reinterventions within follow-up

Not reported.

Walking distance
Not reported.

Ulcer healing
Not reported.

Subjective measures

Not reported.

Use of resources

Not reported.

Bypass surgery compared with thromboendarterectomy

Bypass surgery was compared with thromboendarterectomy in
the Gaspard 1972 trial only. The results from this trial were
unfortunately limited because it included only 43 participants,
the follow-up period was short (approximately six weeks), and
relatively few outcome measures were included.

Early postoperative non-thrombotic complications

The only complication reported was blood loss during surgery,
which was reported by the study authors to be significantly greater
in the thromboendarterectomy group (an average of 3.6 units per
participant were required compared with 2.7 units required in the
bypass group).

Procedural mortality

One participant in the thromboendarterectomy group died during
hospital stay for the index procedure, whereas no in-hospital death
was recorded in the bypass group (OR 0.33, 95% CI 0.01 to 8.65;
Analysis 4.1).

Clinical improvement

Not reported.

Amputation

Six weeks after intervention, there were two amputations in the
bypass surgery group and four in the thromboendarterectomy
group; this difference was not statistically significant (OR 0.47, 95%
C10.08 to 2.91; Analysis 4.2).

Primary patency

Not reported.

Mortality within follow-up

During follow up, there was one death in the bypass group
due to a disrupted aortic suture line, whereas no death in the
thromboendarterectomy group was recorded (OR 3.29, 95% C1 0.13

to 85.44; Analysis 4.3). Caution is required when interpreting this
result because of the wide CI.

Technical success

Technical success was achieved in all participants in the bypass
group, whereas the thromboendarterectomy was unsuccessful in
six participants (OR 0.01, 95% CI 0 to 0.17; Analysis 4.4).

Assisted primary patency

Not reported.

Secondary patency

Not reported.

Vessel or graft occlusion

Not reported.

Reinterventions within follow-up

Not reported.

Walking distance
Not reported.

Ulcer healing

Not reported.

Subjective measures

Not reported.

Use of resources

This was reported as the average time to complete the procedure.
The time was an hour longer in the thromboendarterectomy group
(5.8 hours compared with 4.6 hours), but no statistical tests were
reported.

Bypass surgery compared with exercise

Bypass surgery was compared with exercise in only one trial
(Lundgren 1989). This was a small trial enrolling only 75
participants, with a relatively short follow-up period (eight to nine
months). Twenty five participants were randomised to surgery,
25 participants to exercise, and another 25 participants were
randomised to combined treatment with surgery and exercise
therapy.

Early postoperative non-thrombotic complications

Comparisons of the complication rates in the surgery and exercise
group produced very wide Cl (OR 7.45, 95% Cl 0.40 to 137.76;
Analysis 5.1). In the total of 50 participants randomised to surgery
(surgery alone and surgery plus exercise), three developed a wound
haematoma, two developed a myocardial infarction, and one
suffered a pulmonary embolus. There were no direct complications
of exercise.

Procedural mortality

One participant died in the surgery group and, similar to the
comparison of early postoperative non-thrombotic complications,
comparisons of procedural mortality produced a wide CI (OR 1.55,
95% Cl 0.06 to 39.31; Analysis 5.2).
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Clinical improvement

Not reported.

Amputation

No amputations were reported in either group.

Primary patency

Not reported.

Mortality within follow-up

Within the follow-up period, there were two deaths in the surgery
group, but this result should be cautiously interpreted because of
the very wide CI (OR 2.63, 95% Cl 0.12 to 56.86; Analysis 5.3).

Technical success

Not reported.

Assisted primary patency

Not reported.

Secondary patency

Not reported.

Vessel or graft occlusion

Not reported.

Reinterventions within follow-up

The requirement for further intervention did not differ significantly
between the two groups (OR 2.19, 95% CI 0.43 to 11.19; Analysis
5.4). In the total of 50 participants randomised to surgery, three
participants required thrombectomy and five required a second
reconstruction. In two of the participants randomised to exercise,
limb-threatening ischaemia developed and bypass surgery was
performed.

Walking distance

There was no significant difference in maximal walking time
between the exercise and surgery group at the end of the trial (1.66
min, 95% Cl -1.23 to 4.55; Analysis 5.5), although improvement was
slightly less in the exercise group (150% compared with 173%).
There was no significant difference between the surgery group and
a third group receiving both surgery and exercise.

Ulcer healing

Not relevant (the trial included only participants with IC).

Subjective measures

Not reported.

Use of resources

Not reported.

Bypass surgery compared with spinal cord stimulation

Bypass surgery was compared with spinal cord stimulation in one
small trial of 12 participants in which very few outcome measures
were reported (Guarnera 1994). This small sample size did not allow
the demonstration of any statistically significant differences.

Early postoperative non-thrombotic complications

Not reported.

Procedural mortality

No procedural deaths were reported in either group.

Clinical improvement

Clinical improvement defined as improvement in Rutherford
category was not reported. However, therapeutic success was
reported as good or fair where either complete or evident pain
regression and trophic ulcer healing were obtained; otherwise, the
result was considered poor. At 12 months, the results were poor in
60% of the bypass group and in 28% of the cord stimulation group;
this difference was not statistically significant (OR 3.75, 95% CI 0.33
to 42.47; Analysis 6.1). However, this result should be cautiously
interpreted because of the very wide Cl.

Amputation

There was no significant difference in amputation rates between
surgery and spinal cord stimulation after 12 months of follow-up
(OR4.00,95% C10.25 t0 63.95; Analysis 6.2). Again, the result should
be interpreted with caution because of the very wide Cl.

Primary patency

Not reported.

Mortality within follow-up
Not reported.

Technical success

Not reported.

Assisted primary patency
Not reported.

Secondary patency

Not reported.

Vessel or graft occlusion
Not reported.
Reinterventions within follow-up
Not reported.

Walking distance

Not reported.

Ulcer healing

Ulcer healing was included in the overall measure of therapeutic
success (see above), but was not reported separately.

Subjective measures

Not reported.

Use of resources

Not reported.
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DISCUSSION

Summary of main results

No studies comparing bypass surgery with no intervention or
medical treatment were identified. In the trials selected in
this review, bypass surgery was the de facto "gold standard"
for the management of chronic lower extremity ischaemia of
sufficient symptomatic severity to require treatment. The review
provides comparisons of bypass surgery to other treatments for
symptomatic PAD, but does not assess the effect of any treatment
on the natural history of PAD, either claudication or CLI.

Comparisons of bypass surgery with angioplasty is the area in
which most evidence is currently available. The main results are
outlined in the Summary of findings for the main comparison.
Six of the eleven randomised trials reported comparisons of
bypass surgery with endovascular therapy for chronic lower
limb ischaemia in a total of 1015 participants (BAESIC study;
BASIL study; Holm 1991; Lepantalo 2009; McQuade 2010; Veterans
Study). In terms of the peri-interventional outcomes, pooled
analysis revealed that bypass surgery was associated with greater
technical success than PTA. However, when interpreting this
finding, one should take into account that technical success
was either inconsistently defined among the trials included in
the meta-analysis or not defined at all. Furthermore, it was
not possible to assess haemodynamic parameters as a measure
of technical success, and no distinction was made between
procedural success measures, such as improved blood flow to the
foot and increased ankle brachial index (ABI), and technical success
of merely accomplishing the intended intervention. Even though
a trend towards reduced early postinterventional non-thrombotic
complications and procedural mortality in the endovascular
treatment group was demonstrated, such differences did not
reach statistical significance. Regarding the follow-up outcomes,
an interesting finding of our analysis is that the primary patency
rate at one year was higher after bypass surgery, but no difference
was found at four years of follow up. Furthermore, the assisted
primary patency was higher in the bypass group, but this finding
should be cautiously interpreted in the presence of a wide Cl.
One should also take into account that primary patency is a
measure of the effectiveness of the procedure itself, while assisted
primary patency is a function of the postprocedure surveillance
process and willingness to intervene and is, therefore, subject
to surveillance, observer and intervention bias. Modern objective
performance comparisons consider the number and types of
interventions needed to maintain patency, but data on this were
not available. No differences were identified in the rest of the
clinical outcome parameters for which data were available for
meta-analyses, including clinical improvement, amputation and
reintervention rates, and late mortality. Similar results were found
when subgroup analyses, comprising of participants with similar
clinical severity of disease and anatomical level of reconstruction,
were performed, except that bypass surgery was associated
with a higher early non-thrombotic complication rate compared
with angioplasty in participants with CLI but not in those with
claudication. No difference in subjective outcome parameters,
indicated by quality of life and physical and psychosocial well-
being, was reported. The hospital stay for the index procedure was
reported to be longer in participants undergoing bypass surgery
than those treated with angioplasty. It is unknown, however, why
participants undergoing bypass surgery stayed in the hospital for a

longer period, and whether there were more minor amputations,
debridement of pedal wounds or gangrene in one group versus the
other, or the difference was entirely due to recovery from the index
revascularization procedure itself.

Limited literature information was identified regarding
comparisons of bypass surgery with other treatment modalities for
chronic lower limb ischaemia. The recent REVAS Trial compared
outcomes of bypass surgery and remote endarterectomy for
femoro-popliteal arterial disease. In this trial cohort of 116 patients,
femoro-popliteal bypass above the knee demonstrated similar
outcomes with remote endarterectomy of the superficial femoral
artery, expressed by technical success, perioperative morbidity and
mortality, vessel or graft patency, progression to amputation, and
late mortality.

The only clinical trial evaluating the comparative effectiveness
of bypass surgery and thrombolysis for the treatment of chronic
lower limb ischaemia is the STILE Trial. The results of this trial
suggest some benefit of surgery compared with thrombolysis; the
amputation rate was lower in the bypass group, particularly in
patients with CLI and femoro-popliteal lesions. Furthermore, the
frequency of ongoing or recurrentischaemia was lower after bypass
surgery than after thrombolysis. There were no differences in the
mortality rate or complications of the intervention between the two
groups.

One trial only compared bypass surgery  with
thromboendarterectomy in a total of 43 participants with chronic
limb ischaemia (Gaspard 1972). Despite the small size of the trial,
a difference in restoration of blood flow and blood loss in favour of
bypass surgery was found. Mortality and amputation rates did not
differ significantly between the treatment groups. Unfortunately,
information on the rest of the clinical outcome parameters was not
provided.

Surgery was compared with exercise in a small trial (Lundgren
1989), and these results may, therefore, also have limited relevance.
The only clear statistically significant difference was in the ABI,
which was higher in the surgery group following intervention.

Bypass was compared with spinal cord stimulation in one trial of
only 12 participants (Guarnera 1994). No differences were reported
between the two interventions. Due to the small sample size of
the study, analyses produced very wide Cls, so the finding of no
difference should be interpreted with caution.

Overall completeness and applicability of evidence

Our search of bibliographic databases identified limited clinical
research validating bypass surgery for the treatment of chronic
lower limb ischaemia. The eleven trials included in this review
varied in size, quality, and in the intervention served as control.
There were no trials in which bypass surgery was compared with
a placebo or no intervention, undoubtedly for ethical reasons.
Furthermore, no trials comparing surgery with medical treatment
were identified. Most existing evidence provides comparative
information about bypass surgery versus endovascular treatment
for chronic lower limb ischaemia (six trials). For the comparisons
of bypass surgery with other treatment modalities, the evidence
is limited, being provided by only one trial in each comparison.
Most trials reported important outcome parameters, such as
mortality, morbidity, patency and amputation rates, but other

Bypass surgery for chronic lower limb ischaemia (Review)

21

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

clinical information, such as walking distance in claudicants and
ulcer healing in patients with CLI, was inadequately reported.
Furthermore, amputation free survival and major adverse limb
events, which are important outcomes and part of modern
recommendations for studies of comparative effectiveness, were
not reported in the studies included in review. Similarly, limited
information was provided regarding subjective measures, such as
quality of life and resource utilization.

Unfortunately, the existing results of bypass surgery versus PTA
do not provide an overall clear picture favouring one treatment
over the other. This may be because the existing trials were
too small, because the effects really are similar, or because
differences will appear only in defined subgroups of patients.
It must also be remembered that these trials include only a
small subset of patients with lower limb ischaemia, as those
patients with multilevel disease requiring extensive or hybrid
surgical and endovascular arterial reconstruction (Antoniou 2009)
or those requiring tibial or pedal artery bypass may not be
eligible for angioplasty. Extrapolation of our findings to the entire
population suffering from PAD should be judiciously performed,
because a great proportion of patients presenting with chronic
lower limb ischaemia may be unsuitable for intervention due
to the presence of comorbid conditions and, therefore, treated
conservatively. Furthermore, these trials only included patients
deemed suitable for either surgery or PTA. Patients with extensive
lesions could have been excluded from receiving angioplasty
and, therefore, participating in the trial. It is possible that these
patients with more severe lesions receive more benefits from
a surgical approach. This remains to be investigated. The long-
term (< 5 years) effects or bypass surgery in comparison to
endovascular therapy remain unknown. The BASIL study found
that for those patients who survived for at least two years
after randomisation, a bypass-first revascularization strategy was
associated with a significant increase in overall survival and a
trend towards improved amputation-free survival compared to
a balloon angioplasty-first revascularization strategy. The trials
also did not give detailed descriptions of how the angioplasties
were performed and whether stents were used as an adjunct.
A systematic review and meta-analysis supports the use of
primary stenting as opposed to balloon angioplasty alone,
mainly for long lesions, as a first-line endovascular treatment
for symptomatic disease in the femoro-popliteal segment (Acin
2012). None of the trials mentioned subintimal angioplasty,
which may have produced different results (Chang 2013). Lastly,
balloon angioplasty and stent technology is constantly evolving.
Application of modern endovascular therapies, such as drug-
eluting balloons and stents and bioabsorbable stents for the
treatment of anatomically "difficult" lesions, may reveal subtle
differences in outcomes between treatments (Antoniou 2014).
Furthermore, the introduction of endovascular tools, such as
atherectomy, chronic total occlusion and re-entry devices, may
play an important role in improving procedural success and limb
salvage.

All the evidence comparing bypass surgery with thrombolysis came
from the STILE Trial. This was a large high quality trial, but was
included in the review with some reservations (see Characteristics
of included studies table). Some of these problems were mitigated
by the randomisation method, which ensured that those with
native artery disease were balanced across the interventions,
and by the analysis, which was performed after excluding those

patients with acute ischaemia. The third problem, relating to the
use of endarterectomy in 14% of the surgery group, could not be
addressed.

The rest of the trials comparing bypass surgery with remote
endarterectomy (REVAS Trial), thromboendarterectomy (Gaspard
1972), exercise (Lundgren 1989), and spinal cord stimulation
(Guarnera 1994) were relatively small, with a short follow-up
period; therefore, the results must be viewed with caution. Lack
of statistical significance may result from the small sample size
and not from any true absence of difference. The trials Gaspard
1972 and Guarnera 1994 are old studies, involving extensive aorto-
iliac endarterectomy and spinal cord stimulation, respectively,
procedures which are currently rarely used in clinical practice.

Quality of the evidence

See Summary of findings for the main comparison

The majority of the evidence investigating effects of bypass surgery
for chronic lower limb ischaemia derives from randomised trials
of surgical versus endovascular treatment for PAD affecting the
lower limbs. Six such trials were identified, reporting a total of
1015 participants. Most of these studies had an adequate design
and were executed well. No significant methodological constraints
were identified. The available information is limited, however,
by the fact that most of these studies recruited patients with a
wide range of disease severity and/or anatomical location and
extent of disease. According to current guidelines, the extent of
atherosclerotic disease has a great impact on decision making and
the selection of type of treatment (Norgren 2007). We attempted
to circumvent such limitations by performing subgroup analyses,
but the numbers of participants included in such analyses were
relatively small. Furthermore, the type of endovascular treatment
varied among studies, ranging from balloon angioplasty with bare
stent placement at the discretion of the treating physician to
routine use of covered stents. Despite the heterogenous nature of
study populations and treatments, the trials consistently reported
no great differences in main outcomes between surgical and
endovascular treatment of chronic lower limb ischaemia. No solid
conclusions can be drawn regarding comparisons of bypass surgery
with other treatments because of the paucity of available evidence;
only one study for each comparison was identified. When assessing
bypass surgery versus PTA, we judged the quality of the evidence
to be high for all primary outcomes except for clinical improvement
and primary patency. We judged the quality of the evidence
for clinical improvement to be low due to due to heterogeneity
between the studies and the fact this was a subjective outcome
assessment and therefore at risk of detection bias. We judged
the quality of the evidence for primary patency moderate due to
heterogeneity between the studies. Furthermore, the CI for this
outcome and for several outcomes in the comparisons of bypass
surgery with other treatments was large, which might be due to
either a lack of studies, small participant numbers, or low number
of events for some of the outcomes. For the comparisons of bypass
surgery with other treatment modalities, the evidence is also
limited by being provided by only one trial in each comparison.

Potential biases in the review process

We were unable to undertake funnel plots or to assess publication
bias because we identified fewer than 10 studies for any outcome.
We used participants as the unit of analysis, but one study
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(McQuade 2010) used limbs and this unit was used in the analysis.
Sensitivity analysis excluding this study revealed no effect on the
outcomes.

Agreements and disagreements with other studies or
reviews

A related systematic review and meta-analysis of surgical versus
endovascular reconstruction of femoro-popliteal arterial disease
was recently conducted by our evidence synthesis research
group (Antoniou 2013b). This review identified four randomised
trials and six observational studies comprising a total of 2817
patients. Pooled analysis revealed that endovascular treatment
was accompanied by lower 30-day morbidity (OR 2.93, 95% CI 1.34
to 6.41) and higher technical failure than bypass surgery (OR 0.10,
95% Cl 0.05 to 0.22). Similar to the results of the present review,
analyses of follow-up outcomes demonstrated higher primary
patency rates in the surgical treatment arm one (OR 2.42, 95% ClI
1.37 to 4.28), two (OR 2.03, 95% Cl 1.20 to 3.45), and three years
following intervention (OR 1.48, 95% Cl 1.12 to 1.97), with this
difference favouring surgery disappearing at four years (OR 1.09,
95% CI 0.74 to 1.60). Limb loss rates within two and three years
of intervention was found to be higher in the endovascular group;
however, at the end of the fourth year, the benefit in limb salvage
in favour bypass surgery was eliminated. The study concluded
that an endovascular-first approach may be advisable in patients
with significant comorbidity, whereas for fit patients with a longer-
term perspective, a bypass procedure may be offered as a first line
interventional treatment.

Asystematic review of nine studies (3071 subjects) investigating the
comparative effectiveness of bypass surgery versus endovascular
treatment for severe or CLI found no difference in mortality (OR
0.72, 95% CI 0.44 to 1.16) or amputation (OR 1.2, 95% Cl 0.87 to
1.65), but higher primary patency (OR 2.5, 95% Cl 1.25 to 4.99) and
assisted primary patency (OR 3.39, 95% Cl 1.53 to 7.51) (Abu Dabrh
2016). Another recent meta-analysis found that angioplasty was
not inferior to bypass surgery in patients with CLI, as indicated by
amputation-free survival, revascularisation, leg amputation, and
overall mortality (Fu 2015).

No systematic reviews and analyses of bypass surgery versus
other treatment modalities for chronic lower limb ischaemia were
identified. A systematic review of the literature undertaken by
our research group (Antoniou 2008) demonstrated that remote
endarterectomy of the superficial femoral artery had acceptable
outcomes, as indicated by technical success, procedure-related
complications, and patency rates. However, it was limited by the
fact that it included single-arm observational studies only and no
comparisons with other therapeutic modalities, such as bypass
surgery, were performed, as no related information was available.
A recent systematic review in patients with acute lower limb
ischaemia (< 14 days) found that thrombolysis may be associated
with a higher risk of ongoing limb ischaemia and haemorrhagic
complications, including stroke, than surgery (Berridge 2013).

AUTHORS' CONCLUSIONS

Implications for practice

Evidence for the effectiveness of bypass surgery is limited
and, therefore, in many comparisons, no clear implications for

practice can be drawn. Our analysis has shown that angioplasty
is associated with decreased peri-interventional complications,
especially in patients with CLI, and shorter hospital stays compared
with bypass surgery. Surgical treatment, on the other hand, seems
to confer improved patency rates within a year of treatment,
whereas comparative long-term effects (> 5 years) of bypass surgery
and endoluminal therapy are unknown. Interestingly, the BASIL
study found that for those participants who survived for at least two
years after randomisation, a bypass-first revascularization strategy
was associated with a significant increase in overall survival
compared to a balloon angioplasty-first revascularization strategy.
In view of these findings, endovascular treatment may be advisable
in patients with significant co-morbid conditions, rendering them
high risk surgical candidates, whereas bypass surgery may be
preferred for young and fit patients. No solid conclusions can
be drawn regarding comparisons of bypass surgery with other
treatments because of the presence of one study only in each
comparison. The available evidence is limited by wide Cls for
several outcomes.

Implications for research

One of the challenges for the vascular specialist is to identify which
treatment is most appropriate for which patient, and this question
should be addressed in future research. Trials should be large
enough to ensure that any impact of potentially important factors
(e.g. site and extent of disease, symptoms, and risk factor status) on
outcome can be determined in the analysis. These features should,
therefore, be balanced at randomisation to prevent bias. One of the
limitations of published research is that whilst most arterial lesions
can be treated by surgery, there is no agreement on what is suitable
for angioplasty (Bradbury 2004). This limits the validity of trials'
results, as individual centres' suitability may differ substantially
fromthat of trials'. The same problem affects future research. Large,
pragmatic, scientifically robust randomised trials investigating
long-term (> 5 years) outcomes are needed to elucidate therapeutic
dilemmas in the management of the patient with severe limb
ischaemia and produce the answers needed to make nation-
wide decisions about the most appropriate treatment in specific
patient categories. Furthermore, technological achievements and
the constantly evolving endovascular techniques, such as drug-
eluting balloons and stents and bioabsorbable stents, should
be incorporated in clinical research and their efficacy assessed
in clinical trials. Best medical therapy accompanied by exercise
regimens has not been adequately evaluated in patients presenting
with claudication. Assessment of quality of life is also of prime
importance in patients with chronic lower limb ischaemia.
Utilization of resources, patient satisfaction, and cost-effectiveness
of interventional treatments for chronic lower limb ischaemia also
constitute areas of future research.
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* Indicates the major publication for the study

Methods

Study design: randomised, no statement of blinding
Method of randomisation: computer

Exclusions postrandomisation: still on waiting list for surgery, refusal of surgery, refusal of participa-

tion

Power calculation: 80% power, alpha = 0.05

Losses to follow up: 3

Intention-to-treat analysis: states yes but did not

Participants Country: Netherlands and UK

Setting: 18 centres (16 Netherlands, 2 UK)

Number of participants: 56
Age: 42 to 84 years

Sex: male and female

Inclusion criteria: IC not responding to therapy for 3 months and stenosis/occlusion of SFA (length 5 to

15cm).

Exclusion criteria: haemodynamically significant stenosis of the aorto-iliac tract, absence of patent
crural arteries, previous treatment of femoro-popliteal segment, life expectancy < 1 year, contraindica-

tion for PTA

Interventions

Treatment: vein bypass - in situ or reversed autogenous vein graft (4 participants received prosthetic

graft), aspirin 100 mg daily for 3 months
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BAESIC study (Continued)

Control: PTA - conventional balloon dilation, with stenting performed at the discretion of the treating
physician, aspirin 100 mg daily for 3 months
Duration: median 703 days (range 39 to 1430)

Outcomes Primary: re-occlusion of femoral artery
Secondary: clinical improvement; assisted primary patency; SVS/ISCVS classification; mortality and
adverse events

Notes No source of funding/sponsorship was reported.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Patients were assigned to PTA or vein bypass by computer randomisa-
tion (selection bias) tion, stratified for each centre".

Comment: A computer random-number generator was used, therefore appro-

priate method of randomisation.
Allocation concealment Low risk Central allocation as described above.
(selection bias)
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk Probably no blinding because of the nature of surgical intervention. However,
and personnel (perfor- the outcome is not likely to be influenced by lack of blinding.
mance bias)
All outcomes
Blinding of outcome as- Low risk Not stated. However, outcome assessments were following a set protocol.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Three participants were lost to follow up, 2 from the PTA group and 1 from the
(attrition bias) bypass group, but missing outcome data were balanced in numbers across in-
All outcomes tervention groups.
Selective reporting (re- Low risk Appropriate outcomes as predefined.
porting bias)
Other bias Unclear risk Terminated prematurely because of recruitment issues.

BASIL study

Methods Study design: randomised, no statement of blinding

Method of randomisation: by computer, random numbers, sealed envelope

Power calculation performed: 90% power, alpha = 0.05
Losses to follow up: 4
Intention-to-treat analysis: yes

Participants

Country: UK
Setting: 27 centres
Number of participants: 452
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BASIL study (Continued)

Age: median age 75 years (interquartile range 67 to 82)

Sex: male and female

Inclusion criteria: severe limb ischaemia defined as rest pain or tissue loss of presumed arterial aetiolo-
gy for more than 2 weeks and treatable by bypass or balloon angioplasty

Exclusion criteria: supra-inguinal disease, pre-existing medical condition that makes revascularization
inappropriate

Interventions

Treatment: infra-inguinal bypass surgery
Control: balloon angioplasty
Duration: all participants were monitored for 3 years and more than half for > 5 years

Outcomes Primary outcomes: time to amputation of trial leg or death (whichever occurred first)
Secondary outcomes: all-cause mortality, 30-day morbidity and mortality, reinterventions, health-re-
lated quality of life, use of hospital resources
Notes This trial was funded by the UK NHS Research and Development Health Technology Assessment pro-
gramme.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “The randomisation sequences were generated by a computerised ran-
tion (selection bias) dom-number generator in the University of Edinburgh Medical Statistics Unit
(Edinburgh, UK) and supplied to the coordinating centre in identical, sealed
envelopes”.
Comment: Appropriate method of randomisation.
Allocation concealment Low risk Central allocation, as described above.
(selection bias)
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk No blinding, but outcomes unlikely to be influenced by lack of blinding.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk No mention that the personnel measuring the outcome were blinded. Howev-
sessment (detection bias) er, the primary outcome measures were objective and unlikely to be affected.
All outcomes The final data were checked using NHS sources, hospital and GP records. End-
point data for death and amputation were also collected via the national audit
mechanism. Postoperative complications and reinterventions data were col-
lected by 4 dedicated research nurses during the first year, travelling to all cen-
tres; thereafter, yearly by the trial coordinator visiting each centre.
Incomplete outcome data  Low risk Apart from 4 participants lost to follow up, there was a three-year complete
(attrition bias) follow-up for all participants.
All outcomes
Selective reporting (re- Low risk The study predefined primary and secondary outcomes were reported.
porting bias)
Other bias Low risk No other source of bias was identified.
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Methods

Study design: randomised, not blinded
Method of randomisation: states random, method unknown

Losses to follow up: no losses to follow up

Participants

Country: USA

Number of participants: 43 (29 participants with IC and 14 with rest pain)

Sex: male and female

Age: mean age 56.5 years
Inclusion criteria: individuals requiring aorto-ilio-femoral reconstruction
Exclusion criteria: individuals with disease confined to the aorto-iliac segment

Interventions

Treatment: bypass graft using a Dacron bifurcated prosthesis, either woven or knitted
Control: thromboendarterectomy
Duration: postoperative period only

Outcomes Mortality

Treatment failure

Complications of surgery/intervention
Notes No source of funding/sponsorship was reported.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: “randomly assigned”.
tion (selection bias)

Comment: Insufficient information about the random generation process.

Allocation concealment Unclear risk Insufficient information about allocation concealment.
(selection bias)
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk Probably no blinding because of the nature of the operative procedure, but
and personnel (perfor- the review authors judged that the outcome and the outcome measurement
mance bias) were not likely to be influenced by lack of blinding.
All outcomes
Blinding of outcome as- Unclear risk Insufficient information available.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No apparent loss of data.
(attrition bias)
All outcomes
Selective reporting (re- High risk Outcome measures not clearly defined and the study failed to include key out-
porting bias) comes.
Other bias Low risk No other source of bias was identified.
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Methods

Study design: states random, method unknown, not blinded
Losses to follow up: no losses to follow up

Participants

Country: Italy

Number of participants: 12

Sex: male and female

Age: mean age 71 years

Inclusion criteria: CLI (Fontaine stage IV), plus multi-level distal lesions on angiogram
Exclusion criteria: individuals with diabetes and compromising medical conditions

Interventions

Treatment: distal surgical bypass, ideally using a vein (prosthetic graft was used if this was not possi-
ble)

Control: spinal cord stimulation, with the electrode introduced under local anaesthesia; treatment was
generally continued for a period of 7 to 14 days

Duration: 12 months

Outcomes Amputation rate
Subjective improvement: good/fair (complete or evident pain relief and trophic lesion healing); or poor
Notes No source of funding/sponsorship was reported.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of randomisation method. Allocation by randomisation only
tion (selection bias) mentioned in 1 sentence in abstract but not in main text.
Allocation concealment Unclear risk See above.
(selection bias)
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk No blinding performed, but lack of blinding unlikely to influence outcomes.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk No blinding described, but the review authors judged that the outcome and
sessment (detection bias) the outcome measurement were not likely to be influenced by lack of blinding
All outcomes
Incomplete outcome data  Unclear risk Insufficient reporting of attrition/exclusions to permit judgement.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Insufficient information to permit judgement.
porting bias)
Other bias Low risk No other source of bias was identified.
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Methods

Study design: randomised, not blinded

Method of randomisation: using a method of stratification to balance 4 factors: symptoms (IC vs CLI);
diabetes (present vs absent); age (greater vs less than 62 years); and level of disease (above vs below in-
guinal ligament)

One randomised participant died prior to planned PTA

Participants

Country: Sweden

Number of participants: 102

Sex: male and female

Age: mean age 70 years

Inclusion criteria: individuals with CLI or severe IC who had not benefited from exercise, and with an
occlusion or significant stenosis (> 75% narrowing of lumen) 6 cm or shorter in the common iliac, exter-
naliliac, femoral, or popliteal artery

Exclusion criteria: any concomitant disease contraindicating surgery, a mental disorder indicating
treatment or follow-up could not be performed properly, or unwilling to give consent

Interventions

Treatment: bypass graft, using a synthetic graft above the inguinal ligament and a vein graft below the
inguinal ligament, or endarterectomy

Control: PTA

Duration: 1 year

Outcomes Mortality
Treatment failure
Complications of surgery/intervention
Primary and secondary patency
ABI
Amputation rate
Notes The study was supported by grants from the Swedish Medical Research Council.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  High risk Quote: "A sequential treatment assignment, with balancing for prognostic fac-
tion (selection bias) tors according to Pocock and Simon, was performed to ensure that the two
treatment groups should be comparable".
Comment: Not appropriate method of randomisation.
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk No blinding because of the nature of surgical/interventional treatment, but
and personnel (perfor- the outcome and the outcome measurement were not likely to be influenced
mance bias) by lack of blinding.
All outcomes
Blinding of outcome as- Low risk Probably no blinding of outcome assessment. However, there was a set pro-
sessment (detection bias) tocol for follow-up assessment, reducing the risk of differential behaviours by
All outcomes the assessors and, therefore, the outcome measures are not likely to be influ-
enced by lack of blinding.
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Incomplete outcome data  Low risk Missing outcome data balanced in numbers across intervention groups.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Most expected outcomes are reported.
porting bias)
Other bias Low risk No other source of bias was identified.
Lepantalo 2009
Methods Study design: randomised controlled multicenter study, no statement of blinding

Method of randomisation: closed envelopes
Power calculation performed: no
Losses to follow up: 13 participants

Intention-to-treat analysis: yes

Participants

Country: Finland
Setting: 15 vascular centres in Scandinavia
Number of participants: 44

Age: mean age in the endovascular group 64 years (range 48 to 79), mean age in the bypass group 66
years (range 53 to 80)

Sex: male and female

Inclusion criteria: SFA occlusion ranging from 5 to 25 cm in length, adjacent inflow and outflow seg-
ments close to normal, vessel diameter between 4.8 and 6.5 mm, at least one patent distal run off ves-
sel, at least 1 cm of healthy SFA below and above the lesion

Exclusion criteria: allergy or contraindications to contrast medium, adjuvant antithrombotic medica-
tion or bleeding diathesis, presence of one or several previously placed endografts or stents in the SFA
segment, other planned endovascular therapy of the same segment, evolving malignancy and any oth-
erillness posing an immediate threat to life, life-expectancy less than 2 years, noncompliance, partici-
pation in another vascular clinical study less than 30 days prior to inclusion

Interventions

Treatment: femoro-popliteal bypass, preferably with a6 mm non-coated expanded PTFE graft, with in-
flow from the common femoral artery to the popliteal artery above the knee

Control: Viabahn endograft in the SFA

Duration: the study was terminated when recruiting had continued for 42 months and one year fol-
low-up data were available for 28 participants

Outcomes Primary outcomes: primary patency
Secondary outcomes: functional success, complications, costs
Notes No source of funding/sponsorship was reported.
Risk of bias
Bias Authors' judgement  Support for judgement

Bypass surgery for chronic lower limb ischaemia (Review)
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Random sequence genera-  Unclear risk
tion (selection bias)

Quote: "The randomisation was stratified by the centre and by the severity of
ischaemia".

Comment: Unclear whether an appropriate method of randomisation was
used.

Allocation concealment Unclear risk
(selection bias)

Quote: "Randomisation was made using closed envelopes".

Comment: It remains unclear whether envelopes were sequentially numbered.

Blinding (performance Low risk
bias and detection bias)
All outcomes

See below.

Blinding of participants Low risk
and personnel (perfor-

mance bias)

All outcomes

The study report did not state blinding. Both participants and personnel were
probably not blinded. However, the lack of blinding was not likely to influence
the outcome and the outcome measures.

Blinding of outcome as- Low risk
sessment (detection bias)
All outcomes

Quotes: “Completion angiogram was mandatory to reveal possible technical
errors and for verification of the morphological result in both groups” and “Pa-
tency had to be demonstrated by duplex ultrasound or other imaging modali-
ties at every control visit”.

Comment: Blinding of outcome assessment not stated, but most probably no
blinding existed. The assessment of the main outcomes is by imaging and is
therefore unlikely to be influenced by lack of blinding

Incomplete outcome data  Unclear risk
(attrition bias)
All outcomes

Insufficient information to permit judgment.

Selective reporting (re- High risk
porting bias)

Costs were prespecified as a secondary outcome parameter, but no outcomes
reported.

Other bias High risk

Terminated prematurely because of recruitment issues and lack of benefit of
endoluminal stent-graft placement in the SFA over bypass surgery.

Did not provide specific reintervention criteria to maintain primary patency
and is, therefore, subject to reintervention bias.

Lundgren 1989

Methods Study design: randomised
Method of randomisation: randomised, balanced by age, sex and presence of diabetes; not blinded
Losses to follow up: surgery not performed in 2 participants; exercise not carried out in 4 participants

Participants Country: Sweden

Number of participants: 75

Age: 40 to 80 years
Sex: male and female

Inclusion criteria: IC > 6 months; MWD < 600 m; BP in first toe >30 mm Hg
Exclusion criteria: rest pain or ulcer

Interventions Treatment: surgical intervention, including thromboendarterectomy, bypass with synthetic y-graft,
saphenous vein or PTFE graft

Bypass surgery for chronic lower limb ischaemia (Review)
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Control: dynamic leg exercises beyond appearance of pain, supervised by physiotherapist, 30 min ses-
sions 3 times each week; encouraged to exercise at leisure
Duration: 12 to 15 months

Outcomes Treadmill test: pain-free and MWD (4 km/h at 0 degree slope to maximum of 1000 m)
ABI

Notes Athird group of 25 participants received surgery combined with an exercise regimen; these results
were discussed but not included in formal meta-analysis.
No source of funding/sponsorship was reported.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "The patients were randomized to one of the three treatment groups
with help of an algorithm described by Pocock and Simon, accounting for the
distribution of sex, age, and diabetes".

Comment: Not appropriate randomisation method.

Allocation concealment Unclear risk No information provided.

(selection bias)

Blinding (performance Low risk See below.

bias and detection bias)

All outcomes

Blinding of participants Low risk No information provided. Most probably blinding was not obtained given the

and personnel (perfor-
mance bias)
All outcomes

nature of the study. However, the lack of blinding was not likely to influence
the outcome and the outcome measures.

Blinding of outcome as- Low risk No information provided. Probably no blinding existed, but a set protocol for
sessment (detection bias) assessment of follow-up outcomes was defined, which minimises the risk of
All outcomes bias.

Incomplete outcome data  Low risk Quote: "Two patients never underwent operations, and complete data at the

(attrition bias)
All outcomes

follow-up were not available for four patients of Op group. Five patients of the
Op + Train group were not treated according to the protocol, and complete fol-
low-up data were not available for three of these patients. Four patients of the
Train group never started their treatment according to the protocol, and fol-
low-up data for these patients are incomplete."

Comment: Missing outcome data balanced in numbers across intervention

groups.
Selective reporting (re- Unclear risk Insufficient information provided.
porting bias)
Other bias Unclear risk A potential risk of bias in relation to participant compliance with exercise
treatment, but insufficient evidence that this problem would introduce bias
was available.
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McQuade 2010
Methods Study design: single-centre randomised trial, no statement of blinding

Method of randomisation: not stated
Power calculation performed: 80% power, alpha < 0.05
Losses to follow-up: 6 participants in the endovascular group and 15 participants in the surgical group

Intention-to-treat analysis: not stated

Participants

Country: USA
Setting: single private institution
Number of participants: 86 (100 limbs randomised)

Age: mean age in the endovascular group 71.8 years (SD 9.9), mean age in the surgical group 66.9 years
(SD 10.7)

Sex: males and females

Inclusion criteria: atherosclerotic stenotic or occlusive lesions of the SFA with no significant aorto-ili-
ac disease, patent infra-popliteal segment, at least 1 vessel run-off to the ankle, suitability for surgical
treatment

Exclusion criteria: not stated

Interventions

Treatment: surgical femoro-popliteal bypass above the knee with synthetic graft
Control: percutaneous endovascular treatment of the SFA with stent-graft

Duration: 48-month follow-up was available in 64% of limbs in the endovascular group and 52% of
limbs in the surgical group

Outcomes Primary patency

Secondary patency

Amputation rate
Notes The study was funded by grants provided by W.L. Gore & Associates, Flagstaff, Arizona.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "Prospective randomised study".
tion (selection bias)

Comment: No information about the method of randomisation.

Allocation concealment Unclear risk The method of concealment is not described.
(selection bias)
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk Insufficient information to permit judgement, but most probably absence of

and personnel (perfor-
mance bias)
All outcomes

blinding given the nature of interventions. The review authors judged that the
outcome and the outcome measurement were not likely to be influenced by
lack of blinding.

Bypass surgery for chronic lower limb ischaemia (Review)
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Blinding of outcome as- Low risk Quote: "follow-up at 3, 6,9, and 12 months included clinical exam, color flow

sessment (detection bias) Doppler ultrasound imaging, and determination of the ABI".

All outcomes
Comment: Blinding of outcome assessment most probably was not obtained,
but objective assessment measures were used, which minimises the risk of
bias.

Incomplete outcome data  High risk Quote: "Six patients (12%) were lost to follow-up" in the stent group; "Fifteen

(attrition bias) (30%) patients were lost to follow up" in the bypass group.

All outcomes
Comment: missing outcome data not balanced in numbers across intervention
groups.

Selective reporting (re- High risk Insufficient information available concerning whether amputation and mortal-

porting bias) ity were prespecified outcomes.

Other bias Low risk No other source of bias was identified.

REVAS Trial
Methods Study design: randomised, surgeons blinded on the sequence of the randomisation list

Method of randomisation: central telephone number using sealed envelopes in a permuted-block se-
quence

Power calculation performed: 80% power, alpha <0.05
Losses to follow up: 3 participants

Intention-to-treat analysis: yes

Participants

Country: Netherlands
Setting: 1 university medical centre and 3 major teaching hospitals
Number of participants: 116

Age: mean age of the remote endarterectomy group 68 years (range 50 to 84), mean age of the bypass
group 68 years (range 44 to 86)

Sex: males and females

Inclusion criteria: severe IC, CLI, or tissue loss (Rutherford category 3 to 5), TASC C or D lesion of the
SFA, patent popliteal P1 segment with at least 1 crural run off vessel, chronic complaints originating
from atherosclerotic disease

Exclusion criteria: previous surgery of PTA with additional stent placement of the target SFA, SFA diam-
eter<4mm

Interventions

Treatment: femoro-popliteal bypass above the knee with long saphenous vein or PTFE graft
Control: remote endarterectomy of the SFA

Duration: median follow-up 37 months

Outcomes Primary outcomes: primary patency
Secondary outcomes: assisted primary patency, secondary patency, limb salvage, operation time,
postoperative complications, hospital stay
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REVAS Trial (continued)

Notes It was stated that "this study was not supported financially by a medical device company or the phar-

maceutical industry".

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Randomization was done at a central telephone number, using sealed

tion (selection bias) envelopes, in a permuted-block sequence".
Comment: appropriate method of randomisation.

Allocation concealment Low risk Appropriate method of allocation concealment (see quote above).

(selection bias)

Blinding (performance Low risk See below.

bias and detection bias)

All outcomes

Blinding of participants Low risk Insufficient information to make a judgment, but the outcomes are not likely

and personnel (perfor- to be influenced by lack of blinding.

mance bias)

All outcomes

Blinding of outcome as- Low risk No mention, but objective measures were used for main outcome assessment

sessment (detection bias) (patency) and therefore not likely to be influenced by lack of blinding.

All outcomes

Incomplete outcome data  Low risk Quote: "Three patients (4.2%) were lost to follow-up".

(attrition bias)

All outcomes Comment: The proportion of missing outcomes compared with observed
event risk not enough to have a clinically relevant impact on the intervention
effect estimate.

Selective reporting (re- Low risk The published reports include all expected outcomes, including those that

porting bias) were prespecified.

Other bias Low risk No other source of bias was identified.

STILE Trial
Methods Study design: randomised, not blinded

Method of randomisation: randomised by telephone and stratified for native artery occlusions, bypass
graft occlusions, or unreconstructable vascular disease; randomised into three groups to test two dif-
ferent methods of thrombolysis; analysed as intention-to-treat

Participants

Country: USA and Canada.
Number of participants: 237
Sex: males and females

Age: median age 66 years (80 participants with IC, 83 with rest pain and 74 with ischaemic necrosis)
Inclusion criteria: individuals aged 18 to 90 years with signs or symptoms of worsening limb ischaemia
within the past 6 months requiring intervention, and those with angiographically documented nonem-
bolic arterial occlusion

Exclusion criteria: individuals with acute embolism, active internal bleeding, or a history of cerebrovas-
cular accident, intracranial bleed, transient ischaemic attack, recent intracranial or intraspinal surgery
or trauma, central nervous system neoplasm, arterio-venous malformation or aneurysm, severe bleed-
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STILE Trial (continued)

ing diathesis, uncontrolled hypertension, suspected pregnancy, recent eye surgery, contraindication to

surgery

Interventions

Treatment: optimal surgical revascularization as determined by attending surgeon and documented
before randomisation (86% had a bypass graft); autogenous material was used for infra-inguinal occlu-
sions, and prosthetics grafts for aorto-iliac or ilio-femoral occlusions

Control: thrombolysis using either rt-PA at 0.05 mg/kg/hr for up to 12 hours (56%); or urokinase as a
bolus of 250,000 units followed by 4000 units/min for 4 hours, then 2000 units/min for 36 hours (44%)
Duration: 1 year

Outcomes Mortality
Treatment failure
Complications of surgery/intervention
Primary patency
Amputation rate
Notes This trial has been included with the following reservations: participants with native artery disease
were a subset of a larger study that included individuals with graft occlusion (total number 393), al-
though the stratified randomisation should have balanced native arterial disease with graft disease;
only 86% had bypass grafts, and presumably the remainder underwent thrombectomy or thromboen-
darterectomy; and 20% of the participants had acute (less than 14 days) ischaemia.
This study was supported by a research grant from Genentech, Inc., South San Francisco, California.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No information of method of randomisation provided.
tion (selection bias)
Allocation concealment Low risk Quote: "The investigators and study coordinators telephoned a 24-hour/day,
(selection bias) 7-day/week randomization center".
Comment: Appropriate method of allocation concealment.
Blinding (performance Low risk See below.
bias and detection bias)
All outcomes
Blinding of participants Low risk No information provided, but most probably no blinding obtained given the
and personnel (perfor- nature of interventions.
mance bias)
All outcomes
Blinding of outcome as- Low risk No information, but probably no blinding existed. However, the outcome and
sessment (detection bias) the outcome measurement were not likely to be influenced by lack of blinding.
All outcomes
Incomplete outcome data  Low risk Quote: "A detailed case report form was completed for each patient. The ac-

(attrition bias)
All outcomes

curacy of the case report forms were verified by study monitors, who checked
them with the patients' medical records. The case report forms then were for-
warded to the data coordinating center (Collaborative Studies Coordinating

Center, Department of Biostatistics, University of North Carolina, Chapel Hill,

NC) for evaluation and the generation of queries about missing or inconsistent

data and subsequent data entry".

Comment: Transparent process of dealing with missing or incomplete data.

Bypass surgery for chronic lower limb ischaemia (Review)
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Selective reporting (re- Low risk Study protocol available and all prespecified outcomes reported.

porting bias)

Other bias Unclear risk The 237 participants with native artery disease were a subset of a larger trial
of 393 participant, which included both native artery and graft disease which
may have biased the results.

Veterans Study
Methods Study design: randomised, not blinded

Method of randomisation: using a method of stratification to balance two factors: symptoms (claudica-
tion vs rest pain); and level of disease requiring treatment (iliac vs femoro-distal)

Exclusions postrandomisation: eight randomised participants in the surgery group were not treated
because of an intervening event, and 2 randomised to PTA refused to give consent and were not treat-
ed. In addition, eight treated participants withdrew

Losses to follow up: 20

Participants

Country: USA

Number of participants: 263

Sex: male

Age: mean age 61.5 years (191 participants with IC and 72 CLI; 163 had iliac disease and 100 femoro-
popliteal disease)

Inclusion criteria: 1) angiographically demonstrated significant stenosis (= 80%) or occlusion, <10 cm
in length in the iliac, superficial femoral, or popliteal arteries; 2) ABI of affected leg 0.9 or less at rest; 3)
symptoms in the affected leg of either claudication (less than 2 blocks and preventing daily activities),
rest pain, orimpending gangrene; 4) considered suitable for treatment by both the vascular surgeon
and the radiologist

Exclusion criteria: contraindication to a short course of heparin, life expectancy of less than 3 years,
medical contraindications to major surgery or unwilling to participate

Interventions

Treatment: bypass surgery (details of the technical performance of the intervention were left to the dis-
cretion of the individual surgeon)

Control: PTA

Duration: median 4.1 years (range 2 to 6 years)

Outcomes Mortality
Treatment failure
Primary and secondary patency
ABI
Amputation rate
Subjective measure (Sickness Impact Profile scores)
Notes This study was supported by the Cooperative Studies Program of the Medical Research Service, Depart-
ment of Veteran Affairs Central Office, Washington, DC.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "After consent was obtained, the participating hospital contacted the
study biostatistician by phone for treatment assignment. Randomization was
stratified by center and for each of four disease categories".

Comment: Unclear method for randomisation.
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Veterans Study (Continued)

Allocation concealment Low risk Central allocation (see quote above).
(selection bias)

Blinding (performance Low risk See below.
bias and detection bias)
All outcomes

Blinding of participants Low risk Most probably no blinding, but the nature of interventions rendered blinding
and personnel (perfor- not feasible.
mance bias)

All outcomes

Blinding of outcome as- Low risk No blinding of outcome assessment, however outcome measures were not
sessment (detection bias) likely to be influenced by the lack of blinding.
All outcomes

Incomplete outcome data  Unclear risk Insufficient reporting of attrition/exclusions to permit judgement
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk Insufficient information to permit judgement
porting bias)

Other bias Low risk No other source of bias was identified.

ABI: ankle brachial index

BP: blood pressure

CLI: critical limb ischaemia

GP: General Practitioner

IC: intermittent claudication

m: meter

MWD: maximal walking distance

NHS: National Health Service

PTA: percutaneous transluminal angioplasty

PTFE: polytetrafluoroethylene

rt-PT: recombinant tissue plasminogen activator

SD: standard deviation

SFA: superficial femoral artery

SVS/ISCVS: Society for Vascular Surgery/International Society for Cardiovascular Surgery
TASC: Trans-Atlantic Inter-Society Consensus Document on Management of Peripheral Arterial Disease

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

ABC 2010 The ABC trial is a RCT comparing bypass surgery with angioplasty for the treatment of individuals
suffering from IC caused by complex atherosclerotic lesions of the superficial femoral artery. As of
31/01/2012, this study was stopped because of participant recruitment issues. The principal inves-
tigator responded to our request of study results confirming that no results have ever been pub-
lished or presented. The study protocol that was published in the European Journal of Vascular
and Endovascular Surgery was withdrawn at the request of the study author(s) and/or editor.

CLEVER study This is a RCT evaluating outcomes of four treatment strategies for individuals with aorto-iliac arte-
rial disease manifesting with IC: (1) optimal medical care (claudication pharmacotherapy); (2) pri-
mary stent placement; (3) supervised exercise rehabilitation; and (4) combined stenting with su-
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Study

Reason for exclusion

pervised exercise rehabilitation. It was excluded because there was no bypass surgery group in the
treatment arms.

de Donato 2002

This is a RCT comparing minimally invasive direct aortic surgery with conventional transperitoneal
laparotomy for aorto-bifemoral bypass. It has, therefore, been excluded from this review because
bypass was included in both arms of the trial and, therefore, there was no true control group.

Devine 2004 This is a RCT comparing heparin-bonded Dacron prostheses or PTFE graft for use in femoro-dis-
tal bypass. It has, therefore, been excluded from this review because bypass was included in both
arms of the trial and, therefore, there was no true control group.

Djoric 2011 This is a RCT that compared distal venous arterialisation with conservative management using an-

tiplatelet agents in individuals with CLI. This trial was excluded because there was no treatment
group of individuals undergoing bypass surgery.

Gavrilenko 2008

This study evaluated results of the combination of vascular reconstructive surgery with gene-engi-
neering technologies in individuals with chronic lower limb ischaemia and was, therefore, exclud-
ed.

Gelin 2001

This is a RCT of individuals with IC. The objective of the study was to compare the effect of surgery,
exercise, and observation on maximum exercise power. Participant were randomised to control,
supervised exercise, or intervention group. Participants in the intervention group underwent an
endovascular or open surgical procedure, but it is not specified which open surgical procedure(s)
were used in the intervention group.

Hamsho 1999

This is a RCT of femoro-distal bypass using PTFE grafts with and without the addition of adjuvant
arterio-venous fistula. It has, therefore, been excluded from this review because bypass was includ-
ed in both arms of the trial and, therefore, there was no true control group.

IRONIC Trial

This RCT compares invasive treatment (including endovascular and/or open revascularization)
with best medical treatment in individuals with significant aorto-iliac and/or femoro-popliteal dis-
ease suffering from IC. This trial was excluded from our review and analysis because participants
were randomised to any invasive treatment (surgical or endovascular) rather than bypass surgery.

Jensen 2007

This multicentre RCT had all 427 participants receiving bypass in both arms of the trial and was pri-
marily a study comparing graft material.

Linhart 1991

This study was not clearly described, but appears to be a follow-up study of two different meth-
ods of treatment. There is no mention of randomisation and the two different treatment options
(surgery and medical therapy) were not compared in the analysis. Further information was sought
from the study authors, but no reply was received.

Matyas 2008

This RCT was excluded because it compared variants of a surgical technique (bioresorbable pacli-
taxel-eluting wrap implanted with a synthetic vascular graft versus the graft implanted alone) for
femoro-popliteal bypass.

McCollum 2003

Both arms of the trial underwent bypass, so there was no true control group. Furthermore, the
study sought to compare types of graft material.

Mohammadi 2007

This 3-year trial on 103 above-knee femoro-popliteal bypass graft operations in 85 individuals com-
pared types of grafts. Additionally, all participants received bypass surgery, so there was no true
control group.

Nordanstig 2011

This is a RCT comparing invasive (endovascular or surgical) and non-invasive treatment for IC. This
trial was excluded because enrolled participants were randomised to any invasive treatment (in-
cluding surgical or endovascular) rather than bypass surgery.
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Study

Reason for exclusion

Panneton 2004

This is a RCT comparing a pre-cuffed PTFE graft with a vein-cuffed PTFE graft for infrageniculate
arterial bypass. It has, therefore, been excluded from this review because bypass was included in
both arms of the trial and, therefore, there was no true control group.

PROOF 2007

This is a RCT comparing bypass surgery with plaque excision (Silverhawk Plaque Excision) for treat-
ment of CLI. This trial has been terminated and no published results were found. The principal in-
vestigator was contacted to see whether any published or unpublished results could be obtained,
but no response was received.

Stanisic 2009

This study evaluated laparoscopic techniques in individuals with CLI secondary to aorto-iliac occlu-
sive disease. It was excluded as it compares variants of a surgical technique.

Taft 2004

This is a RCT of individuals with IC who were randomised to control, supervised exercise, or inter-
vention group. The objective of the study was to identify predictors of treatment outcome. Partici-
pants in the intervention group underwent an endovascular or open surgical procedure, but it was
not specified which open surgical procedure(s) were used in the intervention group.

TECCO Trial

This RCT compared endovascular with surgical reconstruction of common femoral artery disease.
It was excluded from the present review because a minority only (18%) of the participant in the sur-
gical treatment arm underwent bypass surgery for chronic lower limb ischaemia.

Tiek 2009

This is a nonrandomised study assessing the role of thrombolysis in acute infra-inguinal bypass oc-
clusion and was, therefore, excluded from the present review and analysis.

Tiek 2012

This is a RCT comparing a laparoscopic with an open surgical approach for the treatment of aor-
to-iliac occlusive disease. It was excluded because it compared variants of a bypass surgical tech-
nique.

Vukobratov 2006

This study on 118 participants compared two methods of bypass. As all participants received by-
pass, there was no true control group.

CLI: critical limb ischaemia
IC: intermittent claudication

PTFE: polytetrafluoroethylene
RCT: randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

BASIL 2

Trial name or title

BASIL-2: Bypass versus Angioplasty in Severe Ischaemia of the Leg-2

Methods

Randomised multicentre pragmatic two-arm open trial

Participants

This study aims to recruit 600 adult individuals with severe limb ischaemia due to infra-geniculate
arterial disease from the participating hospitals

Interventions

Participants will be randomly allocated to receive either vein bypass surgery or the best endovas-
cular treatment

Outcomes

Amputation-free survival, defined as the time to major limb amputation of the index limb or death
from any cause

Starting date

The study runs from 30/05/2014 and the anticipated end date is 15/10/2019
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BASIL 2 (Continued)

Contact information Prof Andrew Bradbury, Heart of England NHS Foundation Trust, Netherwood House, Lode Lane,
Solihull Hospital, Solihull, B91 2JL, UK. Tel: +44 121 415 8011, fax: +44 121 415 9135, email: re-
searchgovernance@contacts.bham.ac.uk

Notes Sources of funding: NIHR Health Technology Assessment Programme (UK); ref. 12/35/45

BEST-CLI trial

Trial name or title Best Endovascular Versus Best Surgical Therapy in Patients With Critical Limb Ischemia

Methods Allocation: randomised
Endpoint classification: efficacy study
Intervention model: parallel assignment
Masking: open label
Primary purpose: treatment

Participants Individuals with PAD presenting with CLI
Interventions Open surgical revascularization versus endovascular revascularization
Outcomes Primary outcome measures:

« Time to major adverse limb event or death, whichever occurs first
Secondary outcome measures:

« Time to reintervention of the index leg, amputation of the index leg, or death, whichever occurs
first

« Number of reinterventions in the index leg

o Time to all-cause mortality

« Changein VascuQoL score

« Changein EuroQoL EQ-5D score

« Treatment-associated costs

« Major adverse cardiovascular events

« Proportion of subjects with at least one perioperative complication

Starting date August 2014
Contact information Angela S Knox, MS, PMP aknox@neriscience.com
Notes NCT02060630

Sponsors and Collaborators: New England Research Institutes; Brigham and Women's Hospital;
Massachusetts General Hospital; Boston Medical Center; National Heart, Lung, and Blood Institute

(NHLBI)
FINNPTX
Trial name or title Paclitaxel Eluting Stent in Long Superficial Femoral Artery Obstruction: a Prospective, Randomized
Comparison With Bypass Surgery Using PTFE Graft in a Finnish Multicenter Study
Methods Allocation: randomised
Endpoint classification: safety/efficacy study
Intervention model: parallel assignment
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FINNPTX (Continued)

Masking: open label
Primary purpose: treatment

Participants Individuals suffering from severe lifestyle limiting IC indicating revascularisation as well as individ-
uals suffering from CLI and having de novo SFA obstruction with a total length ranging from 7 to 20
cm

Interventions Femoro-popliteal artery bypass operation by using synthetic PTFE graft versus placement of pacli-

taxel-eluting stent in long SFA obstruction

Outcomes Primary patency, amputation-free survival

Starting date October 2011

Contact information Hannu Manninen hannu.manninen@kuh.fi, Marja-Liisa Sutinen marja-liisa.sutinen@kuh.fi
Notes NCT0145722

Sponsors and Collaborators: Kuopio University Hospital; Helsinki University Central Hospital;
Turku University Hospital; Tampere University Hospital; Oulu University Hospital; Finnish Society
of Interventional Radiology; North Karelia Central Hospital; Paijat-Hame Hospital District

ISRCTN18315574

Trial name or title Minimal invasive balloon expansion versus bypass operation to treat complicated occlusions and
stenoses of the femoral and popliteal arteries

Methods Study design: prospective randomised parallel trial
Primary study design: interventional
Secondary study design: randomised controlled trial
Trial setting: hospitals
Trial type: treatment

Participants Individuals with PAD of the lower extremity (disabling claudication or CLI)

Interventions Bypass operation with ipsilateral greater saphenous vein
Percutaneous transluminal angioplasty with stent placement

Outcomes Primary outcome measures: technical success, primary and secondary patency
Secondary outcome measures: local complications, systemic complications, limb salvage rate, sur-
vival rate, costs

Starting date March 2016

Contact information Dr Klaus Linni
Paracelsus Medical University
Miillner HauptstralRe 48
Salzburg
5020
Austria
+43 662 4482 53201
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ISRCTN18315574 (Continued)

k.linni@salk.at
Notes Sponsor: Paracelsus Medical University (PMU)
NCT01171703
Trial name or title Optimized strategy for diabetic patients with critical limb ischaemia: a multi-center, randomised
controlled trial and registration study (Part 1)
Methods Allocation: randomised
Endpoint classification: safety/efficacy study
Intervention model: parallel assignment
Masking: open label
Primary purpose: treatment
Participants Diabetic individuals with CLI
Interventions Femoro-popliteal bypass above the knee with PTFE graft
Stenting of the SFA
Outcomes Primary outcome measures: occlusion of the stent or bypass
Secondary outcome measures: mortality, rate of limb salvage, procedural complications, quality of
life assessment, re-stenosis
Starting date November 2010
Contact information Liu Chang-wei, Vascular Surgery, Peking Union Medical College Hospital, Beijing, China, 100032
Notes NCT01171703
Sponsors and Collaborators: Peking Union Medical College Hospital; Beijing Tongren Hospital; Xu-
anwu Hospital; Beijing
NCT02580084
Trial name or title Prospective randomized clinical study of the aorta-femoral bypass and hybrid intervention and the
iliac arteries with stenting and plasty of the common femoral artery effectiveness in patients with
theiliac segment and femoral artery occlusive disease (TASC C, D)
Methods Allocation: randomised
Endpoint classification: safety/efficacy study
Intervention model: single group assignment
Masking: single blind (subject)
Primary purpose: treatment
Participants Individuals with chronic lower limb ischaemia (Rutherford classification 4-6)
Interventions Aorto-femoral bypass
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NCT02580084 (Continued)

Hybrid intervention (common femoral endarterectomy and iliac balloon angioplasty or stenting)

Outcomes Primary outcome measures: 30-day mortality
Secondary outcome measures: primary patency, secondary patency, preservation of the operated
limb, lymphorrhoea in the area of intervention, infection/septic complications, haematoma, my-
ocardial infarction

Starting date August 2015
Contact information Vyacheslav Mitrofanov, v_mitrofanov@meshalkin.ru
Notes NCT02580084

Sponsors and Collaborators: Meshalkin Research Institute of Pathology of Circulation

ROBUST

Trial name or title Revascularization with Open Bypass versUs angioplasty and STenting of the lower extremity trial
(ROBUST)

Methods Allocation: randomised
Intervention model: parallel assignment
Masking: open label
Primary purpose: treatment

Participants Symptomatic individuals with IC or CLI; individuals with TASC I B and C lesions of the SFA

Interventions Open bypass surgery with autogenous vein or PTFE graft versus angioplasty and stenting of the SFA
with nitinol stent

Outcomes Primary outcome measures:

« Clinical improvement
« Patency rate
o Cost effectiveness

Secondary outcome measures:

« QoL improvement

« Reintervention rate

« 30-day operative mortality

« Time to return to work and regular activities

« Morbidity associated with both treatment modalities

Starting date July 2009

Contact information Mahmoud B Malas, M.D., MHS: bmalasl@jhmi.edu; Umair M Qazi, M.D., MPH: ugazil@jhmi.edu

Notes NCT01602159

Sponsors and Collaborators: Johns Hopkins University
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SUPERB

Trial name or title

Heparin-bonded edoluminal versus surgical femoropopliteal bypass; a multicentre randomized
controlled trial

Methods

Allocation: randomised

Endpoint classification: safety/efficacy study
Intervention model: parallel assignment
Masking: open label

Primary purpose: treatment

Participants

Individuals with symptomatic PAD of the SFA with a Rutherford category 3to 6

Interventions

Heparin-bonded ePTFE endoluminal femoro-popliteal bypass versus surgical femoro-popliteal by-
pass

Outcomes

Primary outcome measures: primary (and assisted) patency; QoL

Secondary outcome measures: secondary patency; complications; clinical improvement; reinter-
vention; target lesion revascularization

Starting date

October 2010

Contact information

MMPJ Reijnen - Tel.:+31260058888 ext 3154, email: mreijnen@alysis.nl

MMA Lensvelt - Tel.: +31641266258, email: superbtrial@gmail.com

Notes

NCT01220245

Sponsors and Collaborators: Rijnstate Hospital

ZILVERPASS

Trial name or title

The Cook ZILVER PTX Drug-eluting Stent Versus ByPASS surgery of femoropopliteal TASC C & D le-
sions (ZILVERPASS)

Methods

Allocation: randomised

Endpoint classification: safety/efficacy study
Intervention model: parallel assignment
Masking: open label

Primary purpose: treatment

Participants

Individuals presenting with lifestyle-limiting claudication, rest pain, or minor tissue loss (Ruther-
ford classification from 2 to 5)

Interventions

Zilver PTX paclitaxel-eluting stent versus prosthetic bypass for TASC C and D femoro-popliteal le-
sions

Outcomes

Primary outcome measures: primary patency at 12 months

Secondary outcome measures: proportion of subjects who experience device malfunction or seri-
ous device-related or serious adverse events within 30 days postprocedure

Other outcome measures: technical success; infection rate/haematoma at puncture site or at in-
cision sites requiring intervention; haemodynamic primary patency rate; primary assisted paten-
cy rate; secondary patency rate; target lesion revascularization; clinical success; serious adverse

events
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ZILVERPASS (continued)

Starting date August 2014
Contact information Bavo Van Puyvelde - Tel.: +32 52 25 28 22, email: office@fmrp.be
Notes NCT01952457

Sponsors and Collaborators: Flanders Medical Research Program

CLI: critical limb ischaemia

IC: intermittent claudication

NIHR: National Institute for Health Research

PAD: peripheral arterial disease

PTFE: polytetrafluoroethylene

QoL: quality of life

SFA: superficial femoral artery

TASC: Trans-Atlantic Inter-Society Consensus Document on Management of Peripheral Arterial Disease

DATA AND ANALYSES

Comparison 1. Bypass surgery compared with angioplasty (PTA)

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Early postoperative non-throm- 6 1015 Odds Ratio (M-H, Fixed, 95% Cl) 1.29[0.96, 1.73]

botic complications - by symp-
toms at time of intervention

1.1 Intermittent claudication 2 95 0Odds Ratio (M-H, Fixed, 95% Cl) 2.15[0.50,9.21]
1.2 Critical limb ischaemia 2 513 0Odds Ratio (M-H, Fixed, 95% Cl) 1.57[1.09, 2.24]
1.3 Combined intermittent clau- 3 407 0dds Ratio (M-H, Fixed, 95% Cl) 0.71[0.40, 1.28]
dication and critical limb is-

chaemia

2 Early postoperative non-throm- 5 905 Odds Ratio (M-H, Fixed, 95% Cl) 1.23[0.90, 1.67]
botic complications - by site of in-

tervention

2.1 Femoro-popliteal disease 5 748 0Odds Ratio (M-H, Fixed, 95% Cl) 1.34[0.97, 1.86]
2.2 Iliac disease 1 157 0Odds Ratio (M-H, Fixed, 95% Cl) 0.62[0.24, 1.58]
3 Procedural mortality 5 913 0Odds Ratio (M-H, Fixed, 95% Cl) 1.67[0.66, 4.19]
4 Clinical improvement 2 154 Odds Ratio (M-H, Random, 95% Cl) 0.65[0.03, 14.52]
5 Amputation - by symptoms at 5 752 0Odds Ratio (M-H, Fixed, 95% Cl) 1.24[0.82,1.87]

time of intervention

5.1 Intermittent claudication 2 95 0Odds Ratio (M-H, Fixed, 95% Cl) 0.40 [0.04, 4.02]
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Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

5.2 Critical limb ischaemia 2 513 0Odds Ratio (M-H, Fixed, 95% Cl) 1.14[0.73, 1.77]
5.3 Combined intermittent clau- 2 144 0Odds Ratio (M-H, Fixed, 95% Cl) 5.59[0.94, 33.33]
dication and critical limb is-
chaemia
6 Primary patency at 1 year 4 300 0dds Ratio (M-H, Fixed, 95% Cl) 1.94[1.20, 3.14]
7 Primary patency at 4 years - by 2 363 0Odds Ratio (M-H, Fixed, 95% Cl) 1.15[0.74, 1.78]
symptoms at time of intervention
7.1 Intermittent claudication 1 191 0Odds Ratio (M-H, Fixed, 95% Cl) 1.4410.77, 2.69]
7.2 Critical limb ischaemia 1 72 0Odds Ratio (M-H, Fixed, 95% CI) 0.95[0.37, 2.43]
7.3 Combined intermittent clau- 1 100 0Odds Ratio (M-H, Fixed, 95% Cl) 0.92[0.41, 2.04]
dication and critical limb is-
chaemia
8 Primary patency at 4 years - by 1 263 0dds Ratio (M-H, Fixed, 95% Cl) 1.24[0.74, 2.08]
site of intervention
8.1 Femoro-popliteal disease 1 100 0Odds Ratio (M-H, Fixed, 95% Cl) 0.91[0.41,2.01]
8.2 Iliac disease 1 163 0Odds Ratio (M-H, Fixed, 95% Cl) 1.57[0.78, 3.14]
9 Mortality within follow-up - by 5 961 0dds Ratio (M-H, Fixed, 95% Cl) 0.94[0.71, 1.25]
symptoms at time of intervention
9.1 Intermittent claudication 1 41 0dds Ratio (M-H, Fixed, 95% Cl) 0.41[0.02, 10.55]
9.2 Critical limb ischaemia 2 513 Odds Ratio (M-H, Fixed, 95% Cl) 0.77[0.54, 1.11]
9.3 Combined intermittent clau- 3 407 0dds Ratio (M-H, Fixed, 95% Cl) 1.34[0.84, 2.16]
dication and critical limb is-
chaemia
10 Technical success 5 913 0Odds Ratio (M-H, Fixed, 95% CI) 2.26[1.49, 3.44]
11 Assisted primary patency at 1 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
year
12 Secondary patency at 1 year 3 246 0Odds Ratio (M-H, Random, 95% Cl) 1.61[0.34,7.50]
13 Secondary patency at 4 years 1 0dds Ratio (M-H, Fixed, 95% Cl) Totals not selected
14 Vessel or graft occlusion 2 154 0Odds Ratio (M-H, Fixed, 95% CI) 0.56[0.27, 1.15]
15 Reinterventions 3 256 0Odds Ratio (M-H, Fixed, 95% Cl) 0.76 [0.42, 1.37]
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Analysis 1.1. Comparison 1 Bypass surgery compared with angioplasty (PTA), Outcome 1
Early postoperative non-thrombotic complications - by symptoms at time of intervention.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Intermittent claudication
BAESIC study 4/24 0/30 S 0.47% 13.39[0.68,262.28]
Holm 1991 0/18 2/23 I e 2.78% 0.23[0.01,5.16]
Subtotal (95% Cl) 42 53 . 3.25% 2.15[0.5,9.21]
Total events: 4 (Surgery), 2 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=3.43, df=1(P=0.06); 1>=70.85%
Test for overall effect: Z=1.03(P=0.3)
1.1.2 Critical limb ischaemia
BASIL study 110/228 89/224 | 60.04% 1.41[0.97,2.05]
Holm 1991 10/31 2/30 I — 1.78% 6.67[1.32,33.69]
Subtotal (95% Cl) 259 254 L 2 61.82% 1.57[1.09,2.24]
Total events: 120 (Surgery), 91 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=3.36, df=1(P=0.07); 1?=70.22%
Test for overall effect: Z=2.45(P=0.01)
1.1.3 Combined intermittent claudication and critical limb ischaemia
Lepantalo 2009 8/21 7/23 —t— 5.34% 1.41[0.4,4.91]
McQuade 2010 3/50 3/50 —t 3.64% 1[0.19,5.21]
Veterans Study 13/133 22/130 —— 25.94% 0.53[0.26,1.11]
Subtotal (95% Cl) 204 203 <& 34.93% 0.71[0.4,1.28]
Total events: 24 (Surgery), 32 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=1.91, df=2(P=0.39); 1>=0%
Test for overall effect: Z=1.13(P=0.26)
Total (95% CI) 505 510 . 100% 1.29[0.96,1.73]
Total events: 148 (Surgery), 125 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=13.45, df=6(P=0.04); 1>=55.38%
Test for overall effect: Z=1.67(P=0.09)
Test for subgroup differences: Chi*=5.54, df=1 (P=0.06), 1°=63.88% ‘ ‘ ‘ ‘
Favours surgery ~ 0-001 0.1 1 10 1000 Favours angioplasty
Analysis 1.2. Comparison 1 Bypass surgery compared with angioplasty (PTA),
Outcome 2 Early postoperative non-thrombotic complications - by site of intervention.
Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Femoro-popliteal disease
Veterans Study 5/50 9/48 — 11.27% 0.48[0.15,1.56]
BAESIC study 4/24 0/30 I 0.5% 13.39[0.68,262.28]
BASIL study 110/228 89/224 . 63.38% 1.41[0.97,2.05]
McQuade 2010 3/50 3/50 e — 3.85% 1[0.19,5.21]
Lepantalo 2009 8/21 7/23 T 5.64% 1.41[0.4,4.91]
Subtotal (95% Cl) 373 375 * 84.64% 1.34[0.97,1.86]
Total events: 130 (Surgery), 108 (Angioplasty)
Heterogeneity: Tau?=0; Chi?*=5.43, df=4(P=0.25); 1°=26.28%
Test for overall effect: Z=1.76(P=0.08)
‘04002 011 1 1‘0 ‘

Favours su rgery

500 Favours angioplasty
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Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.2.2 lliac disease
Veterans Study 8/76 13/81 — 15.36% 0.62[0.24,1.58]
Subtotal (95% CI) 76 81 S _d 15.36% 0.62[0.24,1.58]
Total events: 8 (Surgery), 13 (Angioplasty)
Heterogeneity: Not applicable

Test for overall effect: Z=1.01(P=0.31)

Total (95% CI) 449 456 * 100% 1.23[0.9,1.67]
Total events: 138 (Surgery), 121 (Angioplasty)

Heterogeneity: Tau?=0; Chi*=7.64, df=5(P=0.18); 1°=34.55%

Test for overall effect: Z=1.32(P=0.19)

Test for subgroup differences: Chi*=2.34, df=1 (P=0.13), 1’=57.29%

s
Favours surgery ~ 0.002 0.1 1 10 500 Favours angioplasty

Analysis 1.3. Comparison 1 Bypass surgery compared with angioplasty (PTA), Outcome 3 Procedural mortality.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Veterans Study 1/133 0/130 —— 6.92% 2.95[0.12,73.19]
BAESIC study 0/24 0/30 Not estimable
BASIL study 11/228 7/224 e 93.08% 1.57[0.6,4.13]
McQuade 2010 0/50 0/50 Not estimable
Lepantalo 2009 0/21 0/23 Not estimable
Total (95% CI) 456 457 - 100% 1.67[0.66,4.19]
Total events: 12 (Surgery), 7 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=0.14, df=1(P=0.71); 1>=0%
Test for overall effect: Z=1.09(P=0.28)

‘
Favours surgery 0.005 0.1 1 10 200 Favours angioplasty

Analysis 1.4. Comparison 1 Bypass surgery compared with angioplasty (PTA), Outcome 4 Clinical improvement.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
BAESIC study 16/24 14/30 i 59.29% 2.29[0.75,6.94]
McQuade 2010 46/50 50/50 —.—— 40.71% 0.1[0.01,1.95]
Total (95% CI) 74 80 ——— 100% 0.65[0.03,14.52]

Total events: 62 (Surgery), 64 (Angioplasty)
Heterogeneity: Tau?=3.94; Chi*=4.05, df=1(P=0.04); 1>=75.28%
Test for overall effect: Z=0.28(P=0.78)

Favours angioplasty ~ 0-001 0.1 1 10 1000 Favours surgery
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Analysis 1.5. Comparison 1 Bypass surgery compared with angioplasty
(PTA), Outcome 5 Amputation - by symptoms at time of intervention.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.5.1 Intermittent claudication
Holm 1991 0/18 1/23 3.18% 0.41[0.02,10.55]
BAESIC study 0/24 1/30 3.23% 0.4[0.02,10.3]
Subtotal (95% Cl) 42 53 i 6.41% 0.4[0.04,4.02]
Total events: 0 (Surgery), 2 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=0, df=1(P=1); 1*=0%
Test for overall effect: Z=0.77(P=0.44)
1.5.2 Critical limb ischaemia
Holm 1991 8/31 2/30 | — 3.71% 4.87[0.94,25.22]
BASIL study 43/228 43/224 . 86.62% 0.98[0.61,1.57]
Subtotal (95% Cl) 259 254 ‘ 90.33% 1.14[0.73,1.77]
Total events: 51 (Surgery), 45 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=3.4, df=1(P=0.07); 1>=70.58%
Test for overall effect: Z=0.57(P=0.57)
1.5.3 Combined intermittent claudication and critical limb ischaemia
McQuade 2010 6/50 1/50 Tt 2.17% 6.68[0.77,57.7]
Lepantalo 2009 1/21 0/23 1.1% 3.44[0.13,89.13]
Subtotal (95% Cl) 7 73 ~— 3.26% 5.59[0.94,33.33]
Total events: 7 (Surgery), 1 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=0.11, df=1(P=0.74); 1>=0%
Test for overall effect: Z=1.89(P=0.06)
Total (95% CI) 372 380 L 2 100% 1.24[0.82,1.87]
Total events: 58 (Surgery), 48 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=7.27, df=5(P=0.2); 1>=31.19%
Test for overall effect: Z=1.01(P=0.31)
Test for subgroup differences: Chi*=3.77, df=1 (P=0.15), 1>=46.99%

‘0,005 011 1 £0 200‘

Favours bypass

Favours angioplasty

Analysis 1.6. Comparison 1 Bypass surgery compared with angioplasty (PTA), Outcome 6 Primary patency at 1 year.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Holm 1991 30/49 32/53 —-— 49.98% 1.04[0.47,2.3]
BAESIC study 20/24 13/30 . e— 8.07% 6.54[1.79,23.84]
McQuade 2010 38/50 36/50 —— 36.22% 1.23[0.5,3.02]
Lepantalo 2009 18/21 10/23 s — 5.72% 7.8[1.79,34.07]
Total (95% Cl) 144 156 . 4 100% 1.94[1.2,3.14]

Total events: 106 (Surgery), 91 (Angioplasty)

Heterogeneity: Tau?=0; Chi*=10.18, df=3(P=0.02); 1>=70.54%

Test for overall effect: Z=2.68(P=0.01)

Favours angioplasty

0.01

0.1

10

100

Favours su rgery
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Analysis 1.7. Comparison 1 Bypass surgery compared with angioplasty (PTA),
Outcome 7 Primary patency at 4 years - by symptoms at time of intervention.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 Intermittent claudication
Veterans Study 70/94 65/97 —— 43.09% 1.44[0.77,2.69]
Subtotal (95% Cl) 94 97 - 43.09% 1.44[0.77,2.69]
Total events: 70 (Surgery), 65 (Angioplasty)
Heterogeneity: Not applicable
Test for overall effect: Z=1.13(P=0.26)
1.7.2 Critical limb ischaemia
Veterans Study 22/39 19/33 — 23.67% 0.95[0.37,2.43]
Subtotal (95% Cl) 39 33 - 23.67% 0.95[0.37,2.43]
Total events: 22 (Surgery), 19 (Angioplasty)
Heterogeneity: Not applicable
Test for overall effect: Z=0.1(P=0.92)
1.7.3 Combined intermittent claudication and critical limb ischaemia
McQuade 2010 29/50 30/50 + 33.24% 0.92[0.41,2.04]
Subtotal (95% Cl) 50 50 ‘ 33.24% 0.92[0.41,2.04]
Total events: 29 (Surgery), 30 (Angioplasty)
Heterogeneity: Not applicable
Test for overall effect: Z=0.2(P=0.84)
Total (95% CI) 183 180 L 4 100% 1.15[0.74,1.78]
Total events: 121 (Surgery), 114 (Angioplasty)
Heterogeneity: Tau?=0; Chi?=0.93, df=2(P=0.63); 1>=0%
Test for overall effect: Z=0.63(P=0.53)
Test for subgroup differences: Chi*=0.93, df=1 (P=0.63), 1>=0% ‘ ‘ ‘ ‘
Favours angioplasty ~ 0.01 0.1 1 10 100 Favours surgery
Analysis 1.8. Comparison 1 Bypass surgery compared with angioplasty
(PTA), Outcome 8 Primary patency at 4 years - by site of intervention.
Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.8.1 Femoro-popliteal disease ‘
Veterans Study 29/51 29/49 + 49.88% 0.91[0.41,2.01]
Subtotal (95% CI) 51 49 - 49.88% 0.91[0.41,2.01]
Total events: 29 (Surgery), 29 (Angioplasty)
Heterogeneity: Not applicable
Test for overall effect: Z=0.24(P=0.81)
1.8.2 Iliac disease
Veterans Study 63/82 55/81 - 50.12% 1.57[0.78,3.14]
Subtotal (95% CI) 82 81 L 50.12% 1.57[0.78,3.14]

Total events: 63 (Surgery), 55 (Angioplasty)
Heterogeneity: Not applicable
Test for overall effect: Z=1.27(P=0.2)

Favours angioplasty

0.01

0.1

10 100 Favours surgery
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Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Total (95% Cl) 133 130 ’ 100% 1.24[0.74,2.08]

Total events: 92 (Surgery), 84 (Angioplasty) ‘
Heterogeneity: Tau?=0; Chi*=1.02, df=1(P=0.31); 1?=2.43% ‘
Test for overall effect: Z=0.81(P=0.42) ‘
Test for subgroup differences: Chi*=1.02, df=1 (P=0.31), 1>=2.43% ‘

1

10 100 Favours surgery

Favours angioplasty 001 0.1

Analysis 1.9. Comparison 1 Bypass surgery compared with angioplasty (PTA),
Outcome 9 Mortality within follow-up - by symptoms at time of intervention.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.9.1 Intermittent claudication
Holm 1991 0/18 1/23 R e E— 1.31% 0.41[0.02,10.55]
Subtotal (95% ClI) 18 23 ——e 1.31% 0.41[0.02,10.55]
Total events: 0 (Surgery), 1 (Angioplasty)
Heterogeneity: Not applicable
Test for overall effect: Z=0.54(P=0.59)
1.9.2 Critical limb ischaemia
Holm 1991 4/31 5/30 —t 4.48% 0.74[0.18,3.07]
BASIL study 119/228 131/224 - 63.97% 0.78[0.53,1.12]
Subtotal (95% Cl) 259 254 d 68.45% 0.77[0.54,1.11]
Total events: 123 (Surgery), 136 (Angioplasty)
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.95); 1>=0%
Test for overall effect: Z=1.4(P=0.16)
1.9.3 Combined intermittent claudication and critical limb ischaemia
Veterans Study 42/133 31/130 T 21.72% 1.47[0.86,2.54]
Lepantalo 2009 2/21 1/23 e e a—— 0.87% 2.32[0.19,27.59]
McQuade 2010 8/50 9/50 —— 7.65% 0.87[0.31,2.47]
Subtotal (95% CI) 204 203 <& 30.25% 1.34[0.84,2.16]
Total events: 52 (Surgery), 41 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=0.97, df=2(P=0.62); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Total (95% CI) 481 480 ¢ 100% 0.94[0.71,1.25]
Total events: 175 (Surgery), 178 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=4.55, df=5(P=0.47); 1>=0%
Test for overall effect: Z=0.42(P=0.67)
Test for subgroup differences: Chi?=3.61, df=1 (P=0.16), 1>=44.61%
Favours surgery ~ 0.002 0.1 1 10 500 Favours angioplasty
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Analysis 1.10. Comparison 1 Bypass surgery compared with angioplasty (PTA), Outcome 10 Technical success.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Veterans Study 133/133 110/130 R 1.37% 49.53[2.96,828.29]
BAESIC study 24/24 27/30 — 1.61% 6.24[0.31,126.87]
BASIL study 190/228 173/224 . 95.49% 1.47[0.92,2.35]
Lepantalo 2009 21/21 21/23 — 1.53% 5[0.23,110.4]
McQuade 2010 50/50 50/50 Not estimable
Total (95% CI) 456 457 L 2 100% 2.26[1.49,3.44]
Total events: 418 (Surgery), 381 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=8.52, df=3(P=0.04); 1°=64.8%
Test for overall effect: Z=3.81(P=0) ‘ ‘ ‘ ‘

0.001 0.1 1 10 1000

Favours angioplasty

Analysis 1.11. Comparison 1 Bypass surgery compared with

Favours surgery

angioplasty (PTA), Outcome 11 Assisted primary patency at 1 year.

Study or subgroup Surgery Angioplasty 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lepantalo 2009 19/21 12/23 _— 8.71[1.64,46.31]
‘o.oos 011 1 1‘0 206

Favours angioplasty

Analysis 1.12. Comparison 1 Bypass surgery compared with
angioplasty (PTA), Outcome 12 Secondary patency at 1 year.

Favours su rgery

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Holm 1991 33/49 41/53 —- 42.63% 0.6[0.25,1.45]
Lepantalo 2009 21/21 13/23 —_— 17.85% 33.44[1.81,618.57]
McQuade 2010 43/50 42/50 —— 39.52% 1.17[0.39,3.51]
Total (95% Cl) 120 126 - 100% 1.61[0.34,7.5]
Total events: 97 (Surgery), 96 (Angioplasty)
Heterogeneity: Tau?=1.25; Chi*=7.67, df=2(P=0.02); 1>=73.92%
Test for overall effect: Z=0.6(P=0.55)

6.002 011 1 1‘0 500‘

Favours angioplasty

Analysis 1.13. Comparison 1 Bypass surgery compared with
angioplasty (PTA), Outcome 13 Secondary patency at 4 years.

Favours surgery

Study or subgroup Surgery Angioplasty 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
McQuade 2010 36/50 37/50 + 0.9[0.37,2.19]

Favours angioplasty 001 0.1 1 10

100

Favours surgery
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Analysis 1.14. Comparison 1 Bypass surgery compared with
angioplasty (PTA), Outcome 14 Vessel or graft occlusion.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
BAESIC study 2/24 9/30 —.—} 36.79% 0.21[0.04,1.1]
McQuade 2010 15/50 18/50 B 63.21% 0.76[0.33,1.76]
Total (95% CI) 74 100% 0.56[0.27,1.15]

Total events: 17 (Surgery), 27 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=1.86, df=1(P=0.17); 1°=46.22%
Test for overall effect: Z=1.57(P=0.12)

Favours surgery 001 0.1

80 "»
|
|
1

10 100

Favours angioplasty

Analysis 1.15. Comparison 1 Bypass surgery compared with angioplasty (PTA), Outcome 15 Reinterventions.

Study or subgroup Surgery Angioplasty 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Holm 1991 4/49 10/53 —— 35.2% 0.38[0.11,1.31]
BAESIC study 6/24 6/30 — T 15.96% 1.33[0.37,4.82]
McQuade 2010 16/50 18/50 —i— 48.84% 0.84[0.37,1.92]
Total (95% CI) 123 133 S o 100% 0.76[0.42,1.37]
Total events: 26 (Surgery), 34 (Angioplasty)
Heterogeneity: Tau?=0; Chi*=1.98, df=2(P=0.37); 1>=0%
Test for overall effect: Z=0.92(P=0.36)

Favours surgery 001 0.1 1 10 100 Favours angioplasty

Comparison 2. Bypass surgery compared with remote endarterectomy

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants

1 Early postoperative non-thrombotic com- 1 0Odds Ratio (M-H, Fixed, Totals not selected

plications 95% Cl)

2 Amputation 1 Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

3 Primary patency at 3 years 1 Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

4 Mortality within follow-up 1 0Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

5 Technical success 1 0Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

Bypass surgery for chronic lower limb ischaemia (Review)
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Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants

6 Assisted primary patency at 3 years 1 Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

7 Secondary patency at 3 years 1 0Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

8 Vessel or graft occlusion 1 Odds Ratio (M-H, Fixed, Totals not selected
95% Cl)

Analysis 2.1. Comparison 2 Bypass surgery compared with remote

endarterectomy, Outcome 1 Early postoperative non-thrombotic complications.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 33/55 35/61 —’-0— 1.11[0.53,2.34]
Favours bypass surgery ~ 0.01 0.1 1 10 100 Favours r. endarterecto-

my

Analysis 2.2. Comparison 2 Bypass surgery compared with remote endarterectomy, Outcome 2 Amputation.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 3/55 2/61 —’—.— 1.7[0.27,10.58]
Favours bypass surgery ~ 0-01 0.1 1 10 100 Favours r. endarterecto-

Analysis 2.3. Comparison 2 Bypass surgery compared with
remote endarterectomy, Outcome 3 Primary patency at 3 years.

my

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 33/55 29/61 -*—0— 1.66[0.79,3.46]
Favours r. endarterectomy  0.01 0.1 1 10 100 Favours bypass surgery

Analysis 2.4. Comparison 2 Bypass surgery compared with
remote endarterectomy, Outcome 4 Mortality within follow-up.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 11/55 8/61 +¢— 1.66[0.61,4.48]
Favours bypass surgery ~ 0:01 0.1 1 10 100 Favours r. endarterecto-

my
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Analysis 2.5. Comparison 2 Bypass surgery compared with remote endarterectomy, Outcome 5 Technical success.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 55/55 56/61 —’—0— 10.81[0.58,200.08]
Favoursr. endarterectomy ~ 0-001 0.1 1 10 1000 Favours bypass surgery

Analysis 2.6. Comparison 2 Bypass surgery compared with remote
endarterectomy, Outcome 6 Assisted primary patency at 3 years.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
REVAS Trial 38/55 38/61 —«—o— 1.35[0.63,2.93]
Favours r. endarterectomy ~ 0-01 0.1 1 10 100 Favours bypass surgery

Analysis 2.7. Comparison 2 Bypass surgery compared with
remote endarterectomy, Outcome 7 Secondary patency at 3 years.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 40/55 42/61 —’-0— 1.21[0.54,2.69]
Favoursr. endarterectomy ~ 0.01 0.1 1 10 100 Favours bypass surgery

Analysis 2.8. Comparison 2 Bypass surgery compared with
remote endarterectomy, Outcome 8 Vessel or graft occlusion.

Study or subgroup Bypass surgery Remote endarterectomy 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
REVAS Trial 15/55 17/61 + 0.97[0.43,2.19]
Favours bypass surgery ~ 001 0.1 1 10 100 Favours r. endarterecto-
my

Comparison 3. Bypass surgery compared with thrombolysis

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Early postoperative non- 1 237 0dds Ratio (M-H, Fixed, 95% Cl) 0.66[0.34, 1.31]

thrombotic complications - by
site of intervention

1.1 Femoro-popliteal disease 1 168 0dds Ratio (M-H, Fixed, 95% Cl) 0.84[0.40, 1.76]
1.2 Ilio-femoral disease 1 69 0dds Ratio (M-H, Fixed, 95% Cl) 0.19[0.02, 1.58]
Bypass surgery for chronic lower limb ischaemia (Review) 60
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Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

2 Procedural mortality - by site 1 237 0dds Ratio (M-H, Fixed, 95% Cl) 2.09[0.67, 6.44]
of intervention
2.1 Femoro-popliteal disease 1 168 0dds Ratio (M-H, Fixed, 95% Cl) 2.59[0.70, 9.55]
2.2 llio-femoral disease 1 69 0Odds Ratio (M-H, Fixed, 95% Cl) 1.0[0.09, 11.64]
3 Amputation - by symptoms at 1 236 0Odds Ratio (M-H, Fixed, 95% Cl) 0.10[0.01, 0.80]
time of intervention
3.1 Intermittent claudication 1 80 0dds Ratio (M-H, Fixed, 95% Cl) 0.44[0.02,11.12]
3.2 Critical limb ischaemia 1 156 0dds Ratio (M-H, Fixed, 95% Cl) 0.06 [0.00, 1.02]
4 Amputation - by site of inter- 1 237 0dds Ratio (M-H, Fixed, 95% Cl) 0.10[0.01, 0.72]
vention
4.1 Femoro-popliteal disease 1 168 0dds Ratio (M-H, Fixed, 95% Cl) 0.05[0.00, 0.83]
4.2 llio-femoral disease 1 69 0Odds Ratio (M-H, Fixed, 95% Cl) 0.65[0.03, 16.46]
5 Mortality within follow-up-by 1 236 0dds Ratio (M-H, Fixed, 95% Cl) 1.56 [0.71, 3.44]
symptoms at time of interven-
tion
5.1 Intermittent claudication 1 80 0dds Ratio (M-H, Fixed, 95% Cl) 1.02[0.21, 4.87]
5.2 Critical limb ischaemia 1 156 0dds Ratio (M-H, Fixed, 95% Cl) 1.83[0.73, 4.56]
6 Mortality within follow-up-by 1 237 0Odds Ratio (M-H, Fixed, 95% Cl) 1.45[0.66, 3.18]
site of intervention
6.1 Femoro-popliteal disease 1 168 0dds Ratio (M-H, Fixed, 95% Cl) 1.95[0.80,4.73]
6.2 llio-femoral disease 1 69 0dds Ratio (M-H, Fixed, 95% ClI) 0.37[0.04, 3.39]

Analysis 3.1. Comparison 3 Bypass surgery compared with thrombolysis, Outcome
1 Early postoperative non-thrombotic complications - by site of intervention.

Study or subgroup Surgery Thrombolysis 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 Femoro-popliteal disease
STILE Trial 14/64 26/104 72.95% 0.84[0.4,1.76]
Subtotal (95% Cl) 64 104 72.95% 0.84[0.4,1.76]

Total events: 14 (Surgery), 26 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=0.46(P=0.64)

3.1.2 Ilio-femoral disease

Favours su rgery

|
=
-

|

|

|

|

0.001 0.1

10 1000

Favours thrombolysis
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Study or subgroup Surgery Thrombolysis 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
STILE Trial 1/23 9/46 — 27.05% 0.19[0.02,1.58]
Subtotal (95% Cl) 23 46 —~l— 27.05% 0.19[0.02,1.58]
Total events: 1 (Surgery), 9 (Thrombolysis)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.54(P=0.12)
Total (95% CI) 87 150 L 4 100% 0.66[0.34,1.31]
Total events: 15 (Surgery), 35 (Thrombolysis)
Heterogeneity: Tau?=0; Chi*=1.75, df=1(P=0.19); 1*=42.75%
Test for overall effect: Z=1.18(P=0.24)
Test for subgroup differences: Chi*=1.7, df=1 (P=0.19), 1*=41.29% ‘ ‘ ‘ ‘
Favours surgery ~ 0-001 0.1 1 10 1000 Favours thrombolysis
Analysis 3.2. Comparison 3 Bypass surgery compared with
thrombolysis, Outcome 2 Procedural mortality - by site of intervention.
Study or subgroup Surgery Thrombolysis 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.2.1 Femoro-popliteal disease
STILE Trial 6/64 4/104 B 68.41% 2.59[0.7,9.55]
Subtotal (95% Cl) 64 104 e 68.41% 2.59[0.7,9.55]
Total events: 6 (Surgery), 4 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=1.43(P=0.15)
3.2.2 llio-femoral disease
STILE Trial 1/23 2/46 + 31.59% 1[0.09,11.64]
Subtotal (95% Cl) 23 46 ‘ 31.59% 1[0.09,11.64]
Total events: 1 (Surgery), 2 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% Cl) 87 150 B 100% 2.09[0.67,6.44]
Total events: 7 (Surgery), 6 (Thrombolysis)
Heterogeneity: Tau?=0; Chi*=0.45, df=1(P=0.5); 1>=0%
Test for overall effect: Z=1.28(P=0.2)
Test for subgroup differences: Chi*=0.45, df=1 (P=0.5), I*=0%
6.001 011 1 1‘0 100(;

Favours su rgery

Favours thrombolysis

Analysis 3.3. Comparison 3 Bypass surgery compared with thrombolysis,
Outcome 3 Amputation - by symptoms at time of intervention.

Study or subgroup Surgery Thrombolysis 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.3.1 Intermittent claudication
STILE Trial 0/34 1/46 —_— 11.58% 0.44[0.02,11.12]
Subtotal (95% CI) 34 46 ” 11.58% 0.44[0.02,11.12]
6.001 011 1 1‘0 100(;

Favours surgery

Favours thrombolysis

Bypass surgery for chronic lower limb ischaemia (Review)
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Study or subgroup Surgery Thrombolysis 0dds Ratio

Weight Odds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total events: 0 (Surgery), 1 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=0.5(P=0.62)

3.3.2 Critical limb ischaemia
STILE Trial 0/52 14/104 ——
Subtotal (95% Cl) 52 104 —i——
Total events: 0 (Surgery), 14 (Thrombolysis)

Heterogeneity: Not applicable

Test for overall effect: Z=1.95(P=0.05)

Total (95% Cl) 86 150 ——
Total events: 0 (Surgery), 15 (Thrombolysis)

Heterogeneity: Tau?=0; Chi?=0.92, df=1(P=0.34); 1>=0%

Test for overall effect: Z=2.17(P=0.03)

Test for subgroup differences: Chi*=0.83, df=1 (P=0.36), 1>=0%

88.42% 0.06[0,1.02]
88.42% 0.06[0,1.02]

100% 0.1[0.01,0.8]

Favours surgery ~ 0-001 0.1 1

10 1000 Favours thrombolysis

Analysis 3.4. Comparison 3 Bypass surgery compared with
thrombolysis, Outcome 4 Amputation - by site of intervention.

Study or subgroup Surgery Thrombolysis 0dds Ratio

Weight 0Odds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

3.4.1 Femoro-popliteal disease

STILE Trial 0/64 wis ——
Subtotal (95% CI) 64 104 e
Total events: 0 (Surgery), 14 (Thrombolysis)

Heterogeneity: Not applicable

Test for overall effect: Z=2.09(P=0.04)

3.4.2 Ilio-femoral disease

STILE Trial 0/23 1/46 . —

91.72% 0.05[0,0.83]
91.72% 0.05[0,0.83]

8.28% 0.65[0.03,16.46]

Subtotal (95% Cl) 23 46 ——e— 8.28% 0.65[0.03,16.46]

Total events: 0 (Surgery), 1 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=0.26(P=0.79)

Total (95% CI) 87 150 i
Total events: 0 (Surgery), 15 (Thrombolysis)

Heterogeneity: Tau?=0; Chi*=1.54, df=1(P=0.21); 1*=35.07%

Test for overall effect: Z=2.27(P=0.02)

Test for subgroup differences: Chi?=1.39, df=1 (P=0.24), 1>=28.09%

100% 0.1[0.01,0.72]

Favours surgery ~ 0-001 0.1 1

10 1000 Favours thrombolysis
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Analysis 3.5. Comparison 3 Bypass surgery compared with thrombolysis,
Outcome 5 Mortality within follow-up - by symptoms at time of intervention.

Study or subgroup Surgery Thrombolysis 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.5.1 Intermittent claudication ‘
STILE Trial 3/34 4/46 —+— 32.42% 1.02[0.21,4.87]
Subtotal (95% Cl) 34 46 ‘ 32.42% 1.02[0.21,4.87]
Total events: 3 (Surgery), 4 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=0.02(P=0.98)
3.5.2 Critical limb ischaemia
STILE Trial 10/52 12/104 ".— 67.58% 1.83[0.73,4.56]
Subtotal (95% Cl) 52 104 L 67.58% 1.83[0.73,4.56]
Total events: 10 (Surgery), 12 (Thrombolysis)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.29(P=0.2)
Total (95% CI) 86 150 L 4 100% 1.56[0.71,3.44]
Total events: 13 (Surgery), 16 (Thrombolysis)
Heterogeneity: Tau?=0; Chi*=0.4, df=1(P=0.53); I>=0%
Test for overall effect: Z=1.11(P=0.27)
Test for subgroup differences: Chi?=0.4, df=1 (P=0.53), I*=0% ‘ ‘ ‘ ‘
Favours surgery ~ 0-001 0.1 1 10 1000 Favours thrombolysis
Analysis 3.6. Comparison 3 Bypass surgery compared with thrombolysis,
Outcome 6 Mortality within follow-up - by site of intervention.
Study or subgroup Surgery Thrombolysis 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.6.1 Femoro-popliteal disease
STILE Trial 12/64 11/104 ".— 68.11% 1.95[0.8,4.73]
Subtotal (95% Cl) 64 104 . 68.11% 1.95[0.8,4.73]
Total events: 12 (Surgery), 11 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=1.48(P=0.14)
3.6.2 llio-femoral disease
STILE Trial 1/23 5/46 — 31.89% 0.37[0.04,3.39]
Subtotal (95% CI) 23 46 —~l— 31.89% 0.37[0.04,3.39]
Total events: 1 (Surgery), 5 (Thrombolysis)
Heterogeneity: Not applicable
Test for overall effect: Z=0.88(P=0.38)
Total (95% Cl) 87 150 S 2 100% 1.45[0.66,3.18]
Total events: 13 (Surgery), 16 (Thrombolysis)
Heterogeneity: Tau?=0; Chi*=1.89, df=1(P=0.17); 1>=46.97%
Test for overall effect: Z=0.92(P=0.36)
Test for subgroup differences: Chi*=1.86, df=1 (P=0.17), 1>=46.2%
6.001 011 1 1‘0 :

Favours su rgery

1000 Favours thrombolysis
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Comparison 4. Bypass surgery compared with thromboendarterectomy (TE)

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Procedural mortality 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
2 Amputation 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
3 Mortality within follow-up 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
4 Technical success 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

Analysis 4.1. Comparison 4 Bypass surgery compared with
thromboendarterectomy (TE), Outcome 1 Procedural mortality.

Study or subgroup Bypass surgery TE 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gaspard 1972 0/21 1/22 —.—‘— 0.33[0.01,8.65]
Favours bypass surgery ~ 0-001 0.1 1 10 1000 Favours TE

Analysis 4.2. Comparison 4 Bypass surgery compared with thromboendarterectomy (TE), Outcome 2 Amputation.

Study or subgroup Bypass surgery TE 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gaspard 1972 2/21 422 —o—’— 0.47[0.08,2.91]
Favours bypass surgery 0.02 0.1 1 0 50 Favours TE
Analysis 4.3. Comparison 4 Bypass surgery compared with
thromboendarterectomy (TE), Outcome 3 Mortality within follow-up.
Study or subgroup Bypass surgery TE 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gaspard 1972 1/21 0/22 —’—07 3.29(0.13,85.44]
Favours bypass surgery 0.005 0.1 1 10 200 Favours TE
Analysis 4.4. Comparison 4 Bypass surgery compared with
thromboendarterectomy (TE), Outcome 4 Technical success.
Study or subgroup Bypass surgery TE 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gaspard 1972 0/21 16/22 4—+— \ 0.01[0,0.17]
Favours bypass surgery ~ 0-001 0.1 1 10 1000 Favours TE
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Comparison 5. Bypass surgery compared with exercise

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Early postoperative non- 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

thrombotic complications

2 Procedural mortality 1

Odds Ratio (M-H, Fixed, 95% Cl)

Totals not selected

3 Mortality within follow-up 1

0Odds Ratio (M-H, Fixed, 95% Cl)

Totals not selected

4 Reintervention within fol- 1
low-up

0Odds Ratio (M-H, Fixed, 95% Cl)

Totals not selected

5 Maximal walking time (min- 1

Mean Difference (IV, Fixed, 95% Cl)

Totals not selected

utes)
Analysis 5.1. Comparison 5 Bypass surgery compared with exercise,
Outcome 1 Early postoperative non-thrombotic complications.
Study or subgroup Surgery Exercise 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lundgren 1989 6/50 0/25 —’—0— 7.45[0.4,137.76]
Favours surgery ~ 0-001 0.1 1 1000 Favours exercise
Analysis 5.2. Comparison 5 Bypass surgery compared with exercise, Outcome 2 Procedural mortality.
Study or subgroup Surgery Exercise 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lundgren 1989 1/50 0/25 —‘—07 1.55[0.06,39.31]
Favours surgery ~ 0.001 0.1 1 1000 Favours exercise

Analysis 5.3. Comparison 5 Bypass surgery compared with exercise, Outcome 3 Mortality within follow-up.

Study or subgroup Surgery Exercise 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lundgren 1989 2/50 0/25 —’—0— 2.63[0.12,56.86]
Favours surgery ~ 0-001 0.1 1 1000 Favours exercise
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Analysis 5.4. Comparison 5 Bypass surgery compared with exercise, Outcome 4 Reintervention within follow-up.

Study or subgroup Surgery Exercise 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lundgren 1989 8/50 2/25 —’—o— 2.19[0.43,11.19]
Favours surgery 0.01 0.1 1 10 100 Favours exercise

Analysis 5.5. Comparison 5 Bypass surgery compared with exercise, Outcome 5 Maximal walking time (minutes).

Study or subgroup Surgery Exercise Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Lundgren 1989 23 8.6 (5.3) 21 6.9 (4.5) —’—0— 1.66[-1.23,4.55]
Favours exercise 10 5 0 5 10 Favours surgery

Comparison 6. Bypass surgery compared with spinal cord stimulation (SCS)

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Therapeutic success: poor result 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

of intervention

2 Amputation 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

Analysis 6.1. Comparison 6 Bypass surgery compared with spinal cord
stimulation (SCS), Outcome 1 Therapeutic success: poor result of intervention.

Study or subgroup Surgery Cord stimulation 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guarnera 1994 3/5 2/7 —’—07 3.75[0.33,42.47]
Favours surgery ~ 0.01 0.1 1 10 100 Favours SCS

Analysis 6.2. Comparison 6 Bypass surgery compared with spinal cord stimulation (SCS), Outcome 2 Amputation.

Study or subgroup Surgery Cord stimulation 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guarnera 1994 2/5 1/7 —’—07 4[0.25,63.95]
Favours surgery 0.005 0.1 1 10 200 Favours SCS
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APPENDICES

Appendix 1. CENTRAL search strategy

Search run on Wed Oc

t52016

#1 MESH DESCRIPTOR Arteriosclerosis 868
#2 MESH DESCRIPTOR Arteriolosclerosis EXPLODE ALL TREES 0
#3 MESH DESCRIPTOR Arteriosclerosis Obliterans 71
#4 MESH DESCRIPTOR Atherosclerosis 610
#5 MESH DESCRIPTOR Arterial Occlusive Diseases 721
#6 MESH DESCRIPTOR Intermittent Claudication 710
#7 MESH DESCRIPTOR Ischemia 785
#8 MESH DESCRIPTOR Peripheral Vascular Diseases EXPLODE ALL TREES 2193
#9 (atherosclero* or arteriosclero* or PVD or PAOD or PAD ):TI,AB,KY 8845
#10 ((arter* or vascular or vein* or veno* or peripher*) near3 (occlus* or reocclus* or re- 7613
occlus* or steno* or restenos* or obstruct* or lesio* or block* or harden* or stiffen* or
obliter*) ):TI,AB,KY
#11 (peripheral near3 dis*):TI,AB,KY 3257
#12 (claudic* or IC):TI,AB,KY 2944
#13 (isch* or CLI):TI,AB,KY 22904
#14 arteriopathic:TI,AB,KY 7
#15 dysvascular*:TI,AB,KY 10
#16 (leg near3 (occlus™ or reocclus* or re-occlus™ or steno* or restenos* or obstruct* or lesio* 89
or block* or harden* or stiffen* or obliter*) ):TI,AB,KY
#17 (limb near3 (occlus* or reocclus* or re-occlus* or steno* or restenos* or obstruct® or lesio® 133
or block* or harden* or stiffen* or obliter*) ):TI,AB,KY
#18 ((lower near3 extrem*) near3 (occlus* or reocclus* or re-occlus* or steno* or restenos* or 75
obstruct* or lesio* or block* or harden* or stiffen* or obliter*) ):TI,AB,KY
#19 MESH DESCRIPTOR Leg EXPLODE ALL TREES WITH QUALIFIERS BS 1103
#20 MESH DESCRIPTOR lliac Artery 144
#21 MESH DESCRIPTOR Popliteal Artery 276
#22 MESH DESCRIPTOR Femoral Artery 807
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(Continued)

#23 MESH DESCRIPTOR Tibial Arteries 33

#24 (femor* or *femoral or iliac or popliteal or fempop* or crural or poplite* or infrapopliteal 13857

or inguinal or femdist* or inguinal or infrainquinal or tibial):TI,AB,KY
#25 #lor#2or#3or#4 or#5or#6or#7or#8 or#9or#10 or #11 or#12 or#13 or #14 or#150r 53365
#16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24

#26 MESH DESCRIPTOR Vascular Grafting EXPLODE ALL TREES 5756

#27 MESH DESCRIPTOR Limb Salvage 57

#28 MESH DESCRIPTOR Blood Vessel Prosthesis EXPLODE ALL TREES 408

#29 MESH DESCRIPTOR Blood Vessel Prosthesis Implantation EXPLODE ALL TREES 398

#30 bypass™*:TI,AB,KY 12695

#31 revascul*:TI,AB,KY 6332

#32 graft*:TI,AB,KY 16762

#33 reconstruct®:TL,AB,KY 4984

#34 revasculari*:TI,AB,KY 6329

#35 #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 32232

#36 #25 AND #35 7435

WHAT'S NEW

Date Event Description

5 October 2016 New search has been performed Search re-run. Three new studies included, 12 new studies ex-
cluded and nine ongoing studies identified

5 October 2016 New citation required but conclusions Search re-run. Three new studies included, 12 new studies ex-

have not changed cluded and nine ongoing studies identified. Risk of bias and
Summary of Findings table added. Text updated in keeping with
current Cochrane guidelines. No changes to conclusions
HISTORY

Protocol first published: Issue 1, 2000
Review first published: Issue 3, 2000

Date

Event

Description

7 May 2008

Amended

Converted to new review format.
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Date Event Description
13 December 2007 New citation required and conclusions Submitted for publication in Issue 2, 2008.Substantive amend-
have changed ment. New contact author added. New trials included and ex-

cluded; more evidence offered and conclusions modified. Plain
Language Summary authored by the Cochrane Consumer Net-

work
27 June 2005 Amended Contact details edited. Submitted for publication in Issue 3,
2005.
17 November 2004 Amended Edited. Submitted for publication in Issue 1, 2005.
29 May 2001 New search has been performed Minor update. Submitted for publication in Issue 4, 2001.
26 May 2000 New citation required and conclusions First version of the review submitted for publication in Issue 3,
have changed 2000.
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For this update, George A Antoniou (GAA) served as contact author. He selected trials with George S Georgiadis (GSG), and disagreements
were resolved by and advice obtained from Franceso Torella (FT). Stavros A Antoniou (SAA) and GSG collected all available information
from the selected studies and extracted data for analysis. Ragai R Makar (RRM) and Jonathan D Smout (JDS) assessed the methodological
quality of the selected trials and discussed the results with GAA. GAA performed the statistical analyses, wrote the article, and had the
overall responsibility of this work. All review authors critically reviewed and revised the article.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

For this update, a Summary of findings for the main comparison has been added. Methodological quality has been assessed using the risk
of bias tool according to Higgins 2011. This is in keeping with current Cochrane policy. Additional outcomes for the main comparisons to
those included in the initial review were defined. Technical success, clinical improvement, vessel or graft patency, and reinterventions are
additional outcomes to those included in the initial review. The selected outcome parameters were thought to provide valuable additional
information related to the comparative effectiveness of bypass surgery for the treatment of chronic lower limb ischaemia.
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INDEX TERMS

Medical Subject Headings (MeSH)

Amputation [statistics & numerical data]; Angioplasty, Balloon [methods]; Chronic Disease; Endarterectomy; Ischemia [*surgery]; Leg
[*blood supply]; Randomized Controlled Trials as Topic; Spinal Cord Stimulation; Thrombolytic Therapy; Vascular Patency; Vascular
Surgical Procedures [adverse effects] [methods] [mortality]

MeSH check words

Humans
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