REVIEW ARTICLE

‘ W) Check for updates

A systematic review and meta-analysis of treatment and
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ABSTRACT

Objective: To summarize the best available evidence comparing open vs endovascular popliteal artery aneurysm (PAA)
repair. We also summarized the natural history of PAAs to support of the Society for Vascular Surgery guidelines.

Methods: We searched MEDLINE, EMBASE, Cochrane databases, and Scopus for studies of patients with PAAs treated
with an open vs an endovascular approach. We also included studies of natural history of untreated patients. Studies
were selected and appraised by pairs of independent reviewers. A meta-analysis was performed when appropriate.

Results: We identified 32 original studies and 4 systematic reviews from 2191 candidate references. Meta-analysis showed
that compared with the endovascular approach, open surgical repair was associated with higher primary patency at1year
(odds ratio [OR], 2.10; 95% confidence interval [Cl], 1.41-3.12), lower occlusion rate at 30 days (OR, 0.41; 95% Cl, 0.24-0.68) and
fewer reinterventions (OR, 0.28; 95% CIl, 0.17-0.45), but a longer hospital stay (standardized mean difference, 2.16; 95% ClI,
1.23-3.09) and more wound complications (OR, 5.18; 95% Cl, 2.19-12.26). There was no statistically significant difference in
primary patency at 3 years (OR, 1.38; 95% ClI, 0.97-1.97), secondary patency (OR, 1.59; 95% ClI, 0.84-3.03), mortality at the
longest follow-up (OR, 0.49; 95% Cl, 0.21-1.17), mortality at 30 days (OR, 0.28; 95% Cl, 0.06-1.36), or amputation (incidence rate
ratio, 0.85;95% Cl, 0.56-1.31). The certainty in these estimates was, in general, low. Studies of PAA natural history suggest that
thromboembolic complications and amputation develop at a mean observation time of 18 months and they are frequent.
One study showed that at 5 years, approximately one-half of the patients had complications.

Conclusions: This systematic review provides event rates for outcomes important to patients with PAAs. Despite the low
certainty of the evidence, these rates along with surgical expertise and anatomic feasibility can help patients and

surgeons to engage in shared decision-making. (J Vasc Surg 2022;75:121S-5S.)
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Although peripheral artery aneurysms are rare, popliteal
artery aneurysms (PAAs) are the most common type of
peripheral arterial aneurysm with a reported prevalence
rate of 0.007% in men, and 0.001% in women. Patients
with PAAs are at increased risk of concomitant abdominal
aortic aneurysms (33%) and contralateral PAA disease
(50%).% Given the anatomic location of the popliteal
artery, untreated aneurysmal disease of this artery can
lead to complications, including limb loss.

Treatments of PAAs can be performed using endovas-
cular aneurysm repair (EVAR) or open aneurysm repair
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(OAR). OAR typically involves bypass around the aneu-
rysm, aneurysm ligation or aneurysmorhaphy. EVAR in-
volves placing a stent graft across the aneurysm.
Thrombolysis is an adjunct treatment used with both
therapeutic strategies if acute limb ischemia is present.
Although endovascular repair is less invasive than surgi-
cal bypass, its durability has been questioned. Therefore,
empirical evidence comparing the long-term outcomes
of OAR with EVAR remains unclear. Consequently, there
is equipoise and a lack of consensus about the compar-
ative effectiveness of either approach in managing PAAs.

The Society for Vascular Surgery has convened a com-
mittee of experts to develop clinical practice guidelines
on the management of PAAs®> To support these
guidelines, we conducted a systematic review and
meta-analysis to summarize the best available evidence
comparing the efficacy of OAR with EVAR in the
treatment of PAAs, as well as the natural history of PAAs.

METHODS
This systematic review follows a protocol established a
priori by a committee from the Society for Vascular
Surgery. This report is consistent with the PRISMA
statement.*
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Study eligibility data sources and search strategies.
We included studies with 10 patients or more that
reported outcomes of patients with PAAs treated with
open or endovascular approaches. Studies had to be
comparative with longitudinal follow up and evaluate an
outcome of interest (mortality, amputation, need of rein-
tervention, thromboembolic events, patency, length of
hospital stay or surgical complications). Traumatic and iat-
rogenic aneurysms were excluded. We also included
studies that reported the rate of complications without
treatment (ie, natural history studies). Because some
studies reported results per aneurysms and not per pa-
tients and to present evidence on all outcomes, we sum-
marized data from several selected existing systematic
reviews. Supplementary Table | (online only) includes
details of the two clinical questions in the patients, inter-
vention, comparison, outcomes (PICO) format.

A comprehensive search of several databases from data-
base inception to June 15th, 2018 was conducted without
language restrictions. The databases included MEDLINE
Epub Ahead of Print, Medline In-Process & Other Non-
Indexed Citations, MEDLINE, EMBASE, Cochrane Central
Register of Controlled Trials, Cochrane Database of
Systematic Reviews, and Scopus. The search strategy was
designed and conducted by a medical reference librarian
with input from the investigators. Controlled vocabulary
supplemented with keywords was used to search for
studies of open or endovascular repair of PAAs. The actual
strategy is available in the Appendix (online only).

Study selection, data extraction, and methodologic
quality assessment. Studies were selected and data
were extracted by pairs of independent reviewers. Data
extracted included patient and setting description, pro-
cedure description, risk of bias indicators and outcome
data. Because the studies were nonrandomized, we
used the Newcastle Ottawa tool® to assess the risk of
bias. This tool evaluates three main domains: cohort
selection, comparability, and outcome assessment. We
did not calculate a score; rather, we made a global
judgment about the risk of bias in each study.®

Statistical analysis and certainty in evidence. We
calculated the odds ratio (OR) with 95% confidence inter-
val (Cl) for primary and secondary outcomes, as well as
determined an incidence rate ratio for amputations
across the studies. Thus, the OR of a bad outcome (ampu-
tation) in which the intervention reduces the outcome
would be less than one and for a beneficial intervention
(patency) would be greater than one. Because of antici-
pated heterogeneity, the DerSimonian and Laird random
effects model” was used to pool estimates from the
included studies. The 1 statistic was used to estimate
heterogeneity. Analysis was done using R Statistical
Computing software version 40.0 (The R Foundation,
Vienna, Austria). Data were insufficient to conduct
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ARTICLE HIGHLIGHTS

- Type of Research: Systematic review and meta-
analysis to support Society for Vascular Surgery
guideline.

Key Findings: This meta-analysis provides event rates
for patient important outcomes after treatment of
popliteal artery aneurysms.

Take Home Message: The open approach for treating
popliteal artery aneurysmis is associated with higher pri-
mary patency and lower short-term occlusion, but
longer hospital stay and more wound complications.
There was no significant difference in mortality or
amputation rate between open and endovascular
approaches.

preplanned subgroup analyses (aneurysm size, extension
to superficial femoral artery, and concomitant aneurysms).
We used the GRADE approach to evaluate certainty in the
evidence (also called quality of evidence).? In this approach,
randomized trials start at high level of certainty and obser-
vational studies start at low level of certainty. Certainty can
be graded down owing to study limitations, imprecision,
indirectness, inconsistency, or publication bias. Certainty
can also be increased, for example, for a large effect size.”

RESULTS

Included studies. We identified 32 original studies in 33
publications'°“? and 4 systematic reviews'*>** from 2191
candidate references. The Fig depicts the process of
study selection. Thirty original studies in 31
publications'0 2022343642 \yare included in the quanti-
tative synthesis comparing OAR and EVAR. These
studies included 5381 patients with mean age range of
63 to 68 years; 91.6% of patients were male (descriptive
data are from studies that reported outcomes per
patient, not per aneurysm). All studies were non-
randomized,' 2022342642 axcept for one randomized
trial.'® Supplementary Table Il (online only) includes the
characteristics of  original included studies.
Supplementary Table Il (online only) includes the eval-
uation of the risk of bias of these studies. We also iden-
tified three systematic reviews that reported the
outcomes of reintervention rate, wound complications,
and hospital length of stay.***> These analyses were
deemed adequate and the most recent dataset*® was
used to extract these outcomes (14 studies, 4880
aneurysms). In terms of natural history outcomes, we
identified an existing systematic review of 13 surgical
case series (437 aneu rysms)1 and 2 additional series with
additional 399 aneurysms.?"*>

Comparison of open vs endovascular approaches. A
meta-analysis showed that, compared with EVAR, OAR
was associated with higher primary patency at 1 year (OR,
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2191 citations obtained by search
strategy
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1839 citations excluded by screening
titles/abstracts

352 articlesretrieved for full text
screening

(s

15 articles excluded

Non-comparative studies

Foreign language

Outcomes not of interest

<10 patients with popliteal aneurysms
Lack of outcome reporting

J

[ 37 articlesmet the inclusion criteria]

- Comparative Question (3 meta-analyses, 30 original studies in 31 articles, 6,649 aneurysms)
- Natural History Question (1 systematic review, 2 original studies, 836 aneurysms)

Fig. The study selection process.

2.10; 95% Cl, 1.41-3.12). There was no statistically significant
difference in primary patency at 3 years, secondary patency,
mortality, or the amputation rate. The open approach was
associated with lower embolic and thrombotic occlusions
at 30 days (OR, 0.41; 95% ClI, 0.24, 0.68). Forest plots are in
Supplementary Figs 1and 2 (online only).

Data from the systematic reviews identified in the
search have shown that OAR was associated with lower
reintervention rate (OR, 0.28; 95% CI, 0.17-0.45) more
wound complications (OR, 5.18; 95% CI, 219-12.26), and
longer length of stay, standardized mean difference of
216 (95% Cl, 1.23-3.09).*

Studies of natural history. Studies of natural history
suggested that complications of popliteal aneurysms
develop at a mean observation time of 18 months.' The
incidence of thromboembolic complications ranged
from 8% TO 100% across series and that in patients with
complications, amputation rate was 25%.' In one series
with a longer follow-up, only 53% of patients treated
conservatively were free of complications at 5 years In a
second case series, 36% of asymptomatic patients had
complications at 26 months.”'

Certainty in estimates and publication bias. The risk of
bias was in general high across studies owing to a lack of
adjustment for prognostic risk factors. The certainty in
the comparative estimates was low owing to the obser-
vational nature of the studies and the small sample sizes.
Although we were unable to evaluate statistically for
publication bias, this type of bias is likely present in a
body of evidence that consists of smaller series that do
not require registration. It is plausible that published
results are more favorable than unpublished ones.

DISCUSSION

Main findings. We conducted a systematic review and
meta-analysis to support the Society for Vascular Sur-
gery guideline on the management of PAAs. A meta-
analysis showed that, compared with the endovascular
approach, the open surgical approach was associated
with higher primary patency at 1 year, lower embolic and
thrombotic occlusions at 30 days, and lower reinterven-
tion rates, but more wound complications and longer
lengths of stay. There was no statistically significant dif-
ference in secondary patency, mortality, or amputation
rate. Our findings were comparable with previous litera-
ture.*® However, in contrast with Leake et al,** our results
do not favor OAR over EVAR in terms of primary patency
at 3 years because no statistically significant difference
between the two modalities was found. Our review of the
natural history of PAAS is consistent with the existing
literature in demonstrating sparse data and low
certainty. Studies of PAAs natural history suggested that
thromboembolic complications and amputation
develop at a mean observation time of 18 months and
they are frequent. At 5 years, approximately one-half of
the patients had complications.

Implications. These findings suggest that open PAA
repair may be more durable than endovascular repair,
albeit with a higher risk of complications and resource
use. These data need to be taken in context, because
they have not been validated by a well-powered ran-
domized trial comparing these two treatment strategies.
As such, depending on patient comorbidities and
anatomic factors such as the presence of an optimal
conduit, both OAR and EVAR remain important tools in
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the management of patients with PAAs. A systematic
review of the natural history data of asymptomatic PAAs
suggests that PAAs present a significant risk of throm-
boembolic complications that may lead to limb loss.
Therefore, consideration of an appropriately timed
intervention to treat such aneurysms is an important
strategy.

Strengths and limitations. The current systematic re-
view followed a rigorous approach, including searching
multiple databases, reviewing the literature by indepen-
dent pairs of reviewers, and collaboration with content
experts from the Society for Vascular Surgery.

A clear limitation in this body of evidence is the small
sample size of series of a rare condition.

The lack of anatomic variables to allow patient selection
for the endovascular approach is another major limitation.
A planned subgroup analyses were not feasible owing to
the lack of available information. Particularly, we were un-
able to stratify the analysis comparing emergent from
elective cases as this distinction was not explicitly made
in many of the published series. Similarly, data on other
patient important outcomes such as acute limb ischemia,
late conversion from endovascular to open repair, and
quality of life were insufficient to estimate a treatment
effect. Randomized trials of treatments of PAAS are chal-
lenging. Future research efforts could focus on establish-
ing rigorous multicenter registries that document the
clinical and anatomic presentations, treatment choices
and outcomes of PAAs.
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APPENDIX (online only).

Data sources and search strategies

A comprehensive search of several databases from 1946 to
Junel5,2018,inall languages was conducted. The databases
of Ovid Embase, Ovid MEDLINE 1946 to Present and Epub
Ahead of Print, In-Process & Other Non-Indexed Citations
and Ovid MEDLINE Daily, Ovid Cochrane Central Register
of Controlled Trials, Ovid Cochrane Database of Systematic
Reviews, and Scopus. A complete list of search terms and
how they are combined is available in the Appendix.

Question 1: Endovascular approach/Open approach
Scopus

( ( ( TITLE-ABS-KEY ( "popliteal arter*" ) ) AND ( TITLE-
ABS-KEY ( aneurysm* ) ) ) OR ( TITLE-ABS-KEY ( "popli-
teal artery aneurysm* ) ) ) AND ( ( TITLE-ABS-KEY
( endovascular OR intravascular OR angioplasty OR
angioscopy ) ) OR ( TITLE-ABS-KEY ( catheteriz* W/3
( central OR peripheral ) ) ) OR ( TITLE-ABS-KEY
( "percutaneous coronary" W/3 ( interven* OR tech-
nigque* OR procedure* ) ) ) )
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Natural history search
SCOPUS

( ( TITLE-ABS-KEY ( ( "brain w/3 bleed* ) OR ( acute W/3
limb* W/3 ischemi* ) OR ( compress* W/3 ruptur* ) OR
(chronic W/3 ischemi*) ) ) OR ( TITLE-ABS-KEY ( mortality
OR morbidity OR amputat* OR thromb* OR ali OR
"chronic ischemia" OR stroke OR "cerebrovascular acci-
dent" OR "brain vascular accident™ OR cvas OR cva OR
"cerebral stroke™ OR "cerebrovascular stroke" ) ) OR
( TITLE-ABS-KEY ( "cerebrovascular apoplexy" OR "heart
attack™ OR "cardiovascular stroke™ OR "intracranial hem-
orrhage* OR "intracranial haemorrhag* OR ich OR "heart
failure" OR "myocardial infarct*™ ) ) ) AND ( ( TITLE-ABS-
KEY ( "popliteal arter AND aneurysm* ) ) OR ( TITLE-
ABS-KEY ( "popliteal artery aneurysm* ) ))

AND NOT

( ( TITLE-ABS-KEY ( "popliteal arter* AND aneurysm*
) ) OR ( TITLE-ABS-KEY ( "popliteal artery aneurysm*"' )
) ) AND ( TITLE-ABS-KEY ( ( endovascular OR
intravascular OR angioplasty OR angioscopy )
OR ( catheteriz* W/3 ( central OR peripheral ) ) OR
( "percutaneous coronary" W/3 ( interven* OR tech-
nique* OR procedure* ) ) ) )
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Supplementary Table I (online only). Patients, intervention, comparison, outcomes (PICOs)
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Supplementary Table Il (online only). Study characteristics

Dorigo et al,'® Retrospective N2 patients n/a n/a 250 59 38.0
2018 observational Open: 68.6 *
9.7 years
5.5% female

Endovascular:
745 + 7.8.0.0%
female

Leake et al?’ Retrospective Open: 70.5 years n/a n/a 110 76 320
2016 observational 4.2% female
Endovascular:
72.7 years
3.3% female

Ronchey et al*? Retrospective 67 patients, 42 25 n/a n/a 35.0
2015 observational 49-97 years, 17.9%
female

Open: 67 years,
Endovascular:
71 years

Eslami et al >° Retrospective 390 patients 221 169 221 169 12.0
2015 observational Open: 68.4 *
10.6 years
45% female

Endovascular:
735 *+ 9.8 years
1.8% female
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Supplementary Table Il (online only).Continued.

Stone etal”® 2013  Retrospective 72 patients 52 20 64 24 405
observational Open: 66.0 years,
32-85
0.0% female

Endovascular:
76 years, 50-92
5.0% female

Curi et al® 2007  Retrospective 43 patients 30 13 4 15 16.1
observational Open:
68 years £2.4
7.0% female

Endovascular:
75 years *1.6
7.0% female

Rosenthal et al’®  Retrospective 22 patients, 12 10 n/a n/a 13.6
2000 observational 61 years, 44-81
0.0% female

Buethe et al,”® Retrospective 18 patients n/a n/a 13 9 31.0
2016 observational

Dorigo et al,”” Retrospective 3] patients 18 13 n/a n/a 42,0

2016 observational

(Continued on next page)
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Supplementary Table Il (online only).Continued.

Taurino et al,*° Prospective 36 patients, n/a n/a 33 6 27.0
2013 observational 59-80 years
5.5% female

Scarcello et al** Retrospective 73 years, 46-95 n/a n/a 1 9 271
2010 observational 4.8% female

Kim et al?® 2010  Retrospective 45 patients n/a n/a 29 24 28.0
observational  Open: 71 = 11 years
Endovascular:
74 £ 9 years

Galifanes et al”>  Retrospective 2962 patients 2413 549 n/a n/a 30
2013 observational Open: 763 +
6.2 years
5.0% female
Endovascular:
779 = 7.0
9.1% female

Antonello et al,” Prospective 42 patients n/a n/a 27 21 97.0
2007° observational Open: 62.8 years,
51-83
8.7% female

Endovascular:
65.7 years, 51-85
19% female
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Supplementary Table Ill (online only). Study risk of bias evaluation

Dorigo et al'® 2018 High risk High risk Low risk High

Leake et al,?” 2016 Low risk High risk Low risk High

Ronchey et al,** 2015 High risk High risk Low risk High

Eslami et al?° 2015 Low risk Low risk Low risk Low

Pulli et al?° 2013 Low risk Low risk Low risk Low

Pulli et al*° 2012 Low risk Low risk Low risk Low

Stone et al*® 2005 Unclear Unclear Unclear High

Monaca et al,*® 2015 High risk High risk Low risk High

Gladiol et al,?® 2016 Low risk Low risk Low risk Low

Braga et al,"? 2015 Low risk Low risk Low risk Low

Taurino et al,“® 2013 Low risk Unclear Low risk Moderate

Scarcello et al** 2010 Low risk High risk Low risk High

Kim et al,”° 2010 High risk High risk Low risk High

Galifanes et al,*? 2013 High risk High risk Low risk High

Antonello et al," 2007° Low risk Low risk Low risk Low
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a

OAR EVAR Primary pateacy

Author, yoar Eveats Aseurysms Events Ancerysms at1year OR ¥nQ Weight
Antonelo, 2007 F2 Fad ” 21 1 1414 [072.279.16] 16%
Braga, 2015 % 2 8 0 - 080 (043 507 6%
Cervin, 2015 393 44 53 95 389 [243 623] 140%
Cun 2007 3 4 15 1% S——— 021 [001 411] 16%
Deghise, 2015 (4] (] 13 2 -4 108 [03% 3327 73%
Del Tazo, 2018 124 103 4 % 395 (119, 1061) 75%
Dsago, 2018 206 2% 43 59 4 107 052 223 10%
Estami 2014 2?2 2 1546 169 196 (082 471 94%
Gaaol 2016 2 » n 1% 1318 [13812587) 26%
Hothn, 2012 17 m 0 % ——rp 024 (001, 448 16%
Leake, 2015 ® 1m0 L] 7% 292 (13X 641 103%
Pul, 2012 k) 43 12 21 283 [091 881 72%
Spina. 2010 N » 0 v 271 O7% 937] 64%
Swoe, 2012 53 L) 2 2 — 044 (009 214 46%
Weede. 2018 v » a -1 322 (055 1899 29%
Wooster, 2016 “ 2 ” F-] 250 [084 800] 72%
Totad 1486 1707 57 6% 210 [14%; 1.92] 100.0%
Haterogenaty. 1 = 43%, ¢ = 02340, p = 004 951 ‘6% '8

b OAR EVAR Primary patency

Author, year Events Aneurysms Events Aneurysms at3years OR 95%-CI Weight
Antonello, 2007 25 27 15 21 5.00 [0.89;28.02] 4.3%
Del Tatto, 2018 86 103 39 50 143 [0.61; 3.33] 17.6%
Dorigo, 2018 200 250 46 59 113 [057; 2.25] 26.7%
Leake, 2015 87 110 56 76 1.35 [0.68; 2.69] 26.9%
Stone, 2012 50 64 15 24 214 [0.78; 5.92] 12.3%
Wooster, 2016 34 52 17 25 0.89 [0.32; 2.46] 12.3%
Total 482 606 188 255 1.38 [0.97; 1.97] 100.0%

Heterogenetty: /° = 0%, ©* = 0, p = 0.56

01

051 2

10
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c OAR EVAR Secondary patency
Author, year Events Aneurysms Events Aneurysms at1year OR 95%-Cl Weight
Antonello, 2007 27 27 19 21 7.05 [0.32; 155.17] 3.8%
Cenvin, 2015 420 473 69 95 299 [1.75; 5.09] 245%
Curi, 2007 38 41 15 15 0.35 [0.02; 7.28] 3.9%
Deglise, 2015 74 83 20 23 —— 123 [0.31; 499] 123%
Del Tatto, 2018 102 103 49 50 2,08 [0.13; 33.98] 45%
Dorigo, 2018 235 250 55 59 —— 1.14 [0.36; 357] 153%
Leake, 2015 101 110 73 7% — 0.46 [0.12, 1.76] 12.9%
Pulli, 2012 37 43 19 21 - 0.65 [0.12; 3.53] 9.7%
Wooster, 2016 48 52 17 25 —— 5.65 [1.51; 21.17] 13.1%
Total 1082 1182 336 385 - 1.59 [0.84; 3.03] 100.0%
Heterogenety: I° = 44%, t° = 0.3528, p = 0.08
001 01 1 10 100
d OAR EVAR moraity at the
Author, year Eveats Patiats Evests Patieats longest folow v OR #5%Q1 Weight
Cun, 2007 3 » 1 133 (09X 14.17) 10.1%
Eslami 2014 1 21 3 025 [00X 244] 107%
Monaca, 2015 1 0 1 086 [005 1451) 7.7%
Pull, 2013 5 s 21 0.16 [00%5 042] 257%
Swne, 2012 10 52 7 044 (014, 139] 222%
Wooster, 2016 15 “ 5 145 (044 475 227%
Totad 35 557 38 0.49 [0.21; 1.17] 100.0%

Materogenety 1 e a7% ' e 09008 p =0 10

01 0512 10
e OAR EVAR
Author, year Events Patiats Eveats Patieats 30 days mortalty OR 5%Q1 Weight
Huang 2014 1 0 2 s B 0.18 [0.02 209] 420%
Pum, 2013 o w8 2 14—t 015 [001; 312] 268%
Moadca, 2015 1 » 1 26 — 086 (005 1451) 312%
Total 2 2w s 195 ——— 028 (0.06; 1.36) 100.0%
wataropenety /'« 0%, 00,0 0 004
i 001 01 1 10 100

Supplementary Fig 1 (online only). Forest plots for the comparison of open aneurysm repair (OAR) versus
endovascular aneurysm repair (EVAR) in terms of (@) primary patency at 1 year, (b) primary patency at 3 years,
(c) secondary patency at 1 year, (d) mortality at the longest follow-up, and (e) 30-day mortality.

a

Cc

OAR EVAR occlusions at the
Author, year Events Patients Events Patients longest follow up OR 95%-Cl  Weight OAR EVAR Amputations
Author, year Events Patient-y Events Patient-y (per p: y ) IRR  95%-Cl Weight
Galifianes, 2013 79 2413 33 549 ' 053 (0.35,0.80) 206%
Hemendo,2013 200 1% 7 R —.- 000 P23,157] 144% Braga, 2015 100 1800 001 900 «ﬁ-—'—* 5000 (0.00; 17924194262.47) 0.0%
Huang, 2014 5 91 6 35 —— 0.28 [0.08;0.99] 11.4% N
vome 2015 10 w5 b 210 1061723 116% Cenin, 2015 1700 47300 500 9500 068 (025 185 18.0%
Puli, 2013 % 8 14 134 - 217 [142:422) 179% DelTatt, 2018 900 340.02 1400 15242 - 029 (012, 067 25.4%
Ronchey,2015 9 42 5 25 —— 109 (032,372 1.7% Dorigo, 2016 100 6300 100 4550 —d— 072 [005, 1155 24%
Rosethal 2000 0 42 4 I 0250.01;6.94:20% Dorigo, 2018 3400 79167 400 18683 - 201 (0.71; 5.65] 16.7%
Smege iR A T b Gladiol, 2016 100 4625 100 2467 — 053 (003 853 24%
Tod 0 2 1w 8 <+ 077 [0.42; 141] 1000% Hoehn, 2012 100 27472 100 12375 e 045 (003,  720] 24%
Heterogenety. /= 65%, <= 04146, p < 0.01 i e 1 b A Huang, 2014 100 31698 200 12192 —t 019 (002, 212 32%
Kim, 2010 100 6767 001 5600 ——————F————— 8276 (0.00;29667631882.72) 0.0%
Leake, 2015 400 20333 100 20267 . 276 (031, 2473 38%
b Monaca, 2015 300 11075 001 9598 ——————+ > 26000 (0.00; 87330042180.95] 0.0%
OAR EVAR Puli, 2012 300 8062 100 3938 o 147 (015,  14.08] 36%
Author, year Events Patients Events Patients  occlusionsat30days  OR 95%-Cl  Weight Puli, 2013 000 45093 300 33947 - 2% [061: 834) 106%
Braga, 2015 1 18 1 9 047 [0.03; 852) 31% Ravn, 2007 51.00 681.00 100 26.00 S 195 [0.27; 14.09] 46%
DelTato,2018 8 &7 6 39 = 056 [0.48; 173] 203% Ronchey, 2015 100 12250 001 7292 —————1+——+———— 5952 [0.00; 21338326502.95) 0.0%
Dorigo, 2016 0 182 3 042 [001; 283) 27% Scarcello, 2010 300 2484 100 2032 —G— 245 (026,  2360] 36%
s:::;:“: vome s W bl b :‘n’ z 7‘4‘:9‘] oo Stone, 2012 400 17550 001 6750 e 15385 [0.00; 51254907362.19] 0.0%
Haang 2014 i @ & B 012 PO%; 118 49% Werde, 2018 001 10238 300 7088 ————F———000 (000, 77511872 00%
Monaca,2015 0 30 4 26 008 [0.00; 160] 30% Wooster, 2016 200 14682 100 6383 — 087 (008, 959 32%
Pulii, 2013 6 178 13 134 - 0.32 [0.12; 0.88] 26.4%
Total 146.01 4579.99 39.05 1814.03 085 (056  1.31) 100.0%
Total 412 2974 37 837 '_'i_'_‘ 0.41 [0.24; 0.68] 100.0% — P= 0% 2= 00048, p= 045 T T
Heirogercic <08, = 0= 085 001 01 1 10 100 d * 1e.04 011 10 1000

Supplementary Fig 2 (online only). Forest plots for the comparison of open aneurysm repair (OAR) versus
endovascular aneurysm repair (EVAR) in terms of (a) occlusion at the longest follow-up, (b) occlusion at 30 days,
and (c) amputations.
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Question 1: Endovascular approach/Open approach
Ovid MEDLINE(R) 1946 to Present and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Ovid
MEDLINE(R) Daily

2 exp ANEURYSM/or aneurysm*mp. [mp=title, abstract, original title, name of 146,943 Advanced
substance word, subject heading word, floating sub-heading word, keyword
heading word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

4 "popliteal artery aneurysm*.mp. [mp=title, abstract, original title, name of substance 412 Advanced
word, subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

6 endovascular.mp. [mp=title, abstract, original title, name of substance word, subject 45273 Advanced
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

8 ("endovascular procedure* or "endovascular technique* or "intravascular 90,625 Advanced
procedure* or “intravascular technique™ or angioplasty or angioscopy).mp.
[mp=title, abstract, original title, name of substance word, subject heading word,
floating sub-heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier,
synonyms]

10 ("percutaneous coronary" adj3 (interven* or technique* or procedure*)).mp. [mp=title, 32,946 Advanced
abstract, original title, name of substance word, subject heading word, floating
sub-heading word, keyword heading word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier, synonyms]

12 5and 11 339 Advanced

14 13 not 12 6 Advanced
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Question 1: Endovascular approach/Open approach
Embase <1988 to 2018 Week 24>

# Searches Results Type

1 exp Popliteal Artery/ or "popliteal arter*.mp. [mp=title, abstract, heading word, drug 7850 Advanced
trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word, candidate term word]

2 exp ANEURYSM/ or aneurysm* mp. [mp=title, abstract, heading word, drug trade name, 155,744 Advanced
original title, device manufacturer, drug manufacturer, device trade name, keyword,
floating subheading word, candidate term word]

3 1and 2 1805 Advanced

‘popliteal artery aneurysm*.mp. [mp=title, abstract, heading word, drug trade name, 701 Advanced
original title, device manufacturer, drug manufacturer, device trade name, keyword,
floating subheading word, candidate term word]

5 3or4 1805 Advanced

endovascularmp. [mp=title, abstract, heading word, drug trade name, original title, 69,835 Advanced
device manufacturer, drug manufacturer, device trade name, keyword, floating
subheading word, candidate term word]

7 exp endovascular procedures/ 30,561 Advanced
("endovascular procedure* or "endovascular technique* or "intravascular procedure* or 95,488 Advanced
"intravascular technique*' or angioplasty or angioscopy).mp. [mp=title, abstract,
heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating subheading word, candidate
term word]
9 (catheteriz* adj3 (central or peripheral)).mp. [mp=title, abstract, heading word, drug 9324 Advanced
trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word, candidate term word]
10 ("percutaneous coronary" adj3 (interven* or technique* or procedure*)).mp. [mp=title, 777 Advanced
abstract, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating subheading word, candidate
term word]
n 6 or7or8or9orio 216,435 Advanced
12 5and 11 619 Advanced
13 5 and openti. 58 Advanced
14 13 not 12 7 Advanced

Question 1: Endovascular approach/Open approach
Ovid Cochrane Central Register of Controlled Trials, Ovid Cochrane Database of Systematic Reviews

# Searches Results Type
1 exp Popliteal Artery/ or "popliteal arter*.mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 490 Advanced
2 exp ANEURYSM/ or aneurysm*mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 3790 Advanced
3 1and 2 29 Advanced
4 "popliteal artery aneurysm*.mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 8 Advanced
5 3or4 29 Advanced
6 endovascular.mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 2576 Advanced
7 exp endovascular procedures/ 7387 Advanced
8 ("endovascular procedure* or "endovascular technique*" or “intravascular 7627 Advanced
procedure* or "intravascular technique* or angioplasty or angioscopy).mp.
[mp=ti, ot, ab, sh, hw, kw, tx, ct]
9 (catheteriz* adj3 (central or peripheral)).mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 1610 Advanced
10 ("percutaneous coronary" adj3 (interven* or technique* or procedure*)).mp. [mp=ti, 7223 Advanced
ot, ab, sh, hw, kw, tx, ct]
n 6or7or8or9orlo 16,218 Advanced
12 5and 11 23 Advanced
13 5 and opent.ti. 4 Advanced

14 13 not 12 0 Advanced
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1
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1
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exp Popliteal Artery/or "popliteal arter*.mp. [mp=title, abstract, original title, name of
substance word, subject heading word, floating sub-heading word, keyword heading
word, protocol supplementary concept word, rare disease supplementary concept
word, unique identifier, synonyms]

exp ANEURYSM/or aneurysm*mp. [mp=title, abstract, original title, name of substance
word, subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unigue identifier, synonyms]

1and 2

"popliteal artery aneurysm*'.mp. [mp=title, abstract, original title, name of substance
word, subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

3or4

endovascularmp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

exp endovascular procedures/

("endovascular procedure* or "endovascular technique*" or "intravascular procedure* or
"intravascular technique* or angioplasty or angioscopy).mp. [mp=title, abstract,
original title, name of substance word, subject heading word, floating sub-heading
word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms]

(catheteriz* adj3 (central or peripheral)).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, floating sub-heading word, keyword heading
word, protocol supplementary concept word, rare disease supplementary concept
word, unique identifier, synonyms]

("percutaneous coronary" adj3 (interven* or technique* or procedure*)).mp. [mp=title,
abstract, original title, name of substance word, subject heading word, floating sub-
heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synonyms]

6 or 7 or 8 or 9 or 10
S5and 11

(mortality or morbidity or amputat* or thromb* or ali or "chronic ischemia" or stroke or
"cerebrovascular accident" or "brain vascular accident™ or cvas or cva or "cerebral
stroke*" or "cerebrovascular stroke" or "cerebrovascular apoplexy" or "heart attack* or
“cardiovascular stroke*" or "intracranial hemorrhage* or "intracranial haemorrhag* or
ICH or "heart failure" or "myocardial infarct*).mp. [mp=title, abstract, original title,
name of substance word, subject heading word, floating sub-heading word, keyword
heading word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

mortality.fx.

amputation/or exp stroke/or exp "intracranial Hemorrhages'/or exp "heart failure"/or exp
"myocardial infarction"/

("brain adj3 bleed* or (acute adj3 limb* adj3 ischemi*) or (compress* adj3 ruptur*)).mp.
or (chronic disease/and ischemi*mp.) [mp=title, abstract, original title, name of
substance word, subject heading word, floating sub-heading word, keyword heading
word, protocol supplementary concept word, rare disease supplementary concept
word, unique identifier, synonyms]
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26 24 not 25 614 Advanced




Journal of Vascular Surgery Beuschel et al ~ 125S.e12
Volume 75, Number 1S

Natural history search
Embase <1988 to 2018 Week 25>

H# Searches Results Type

1 exp Popliteal Artery/or "popliteal arter*.mp. [mp=title, abstract, heading word, drug 7855 Advanced
trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word, candidate term word]

2 exp ANEURYSM/or aneurysm* mp. [mp=title, abstract, heading word, drug trade name, 156,043 Advanced
original title, device manufacturer, drug manufacturer, device trade name, keyword,
floating subheading word, candidate term word]

3 1and 2 1806 Advanced

"popliteal artery aneurysm*.mp. [mp=title, abstract, heading word, drug trade name, 701 Advanced
original title, device manufacturer, drug manufacturer, device trade name, keyword,
floating subheading word, candidate term word]

5 3or4 1806 Advanced

endovascularmp. [mp=title, abstract, heading word, drug trade name, original title, 70,185 Advanced
device manufacturer, drug manufacturer, device trade name, keyword, floating
subheading word, candidate term word]

7 exp endovascular procedures/ 30,631 Advanced
or 95,568 Advanced

*n *1 *1

("*endovascular procedure* or "endovascular technique* or "intravascular procedure
"intravascular technique*" or angioplasty or angioscopy).mp. [mp=title, abstract,
heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating subheading word, candidate
term word]

9 (catheteriz* adj3 (central or peripheral)).mp. [mp=title, abstract, heading word, drug 9333 Advanced
trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word, candidate term word]

10 ("percutaneous coronary" adj3 (interven* or technique* or procedure*)).mp. [mp=title, 71,307 Advanced
abstract, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating subheading word, candidate
term word]

1 6or7or8or9orilo 216,957 Advanced
12 5and 11 620 Advanced
13 (mortality or morbidity or amputat* or thromb* or ali or "chronic ischemia" or stroke or 2,711,327 Advanced

"cerebrovascular accident" or "brain vascular accident™ or cvas or cva or "cerebral
stroke*" or "cerebrovascular stroke" or "cerebrovascular apoplexy" or "heart attack* or
"cardiovascular stroke* or "intracranial hemorrhage* or "intracranial haemorrhag* or
ICH or "heart failure" or "myocardial infarct*).mp. [mp=title, abstract, heading word,
drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word, candidate term word]

14 mortality.fx. 0 Advanced

15 amputation/or exp stroke/or exp "intracranial Hemorrhages'/or exp "heart failure"/or exp 864,221 Advanced
"myocardial infarction"/

16 ("brain adj3 bleed*" or (acute adj3 limb* adj3 ischemi*) or (compress* adj3 ruptur®)).mp. 6613 Advanced
or (chronic disease/and ischemi*mp.) [mp=title, abstract, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading word, candidate term word]

17 "natural history".mp. [mp=title, abstract, heading word, drug trade name, original title, 54,565 Advanced
device manufacturer, drug manufacturer, device trade name, keyword, floating
subheading word, candidate term word]

18 exp Disease Progression/ 2,783,610 Advanced

19 (untreated or "disease progression").mp. [mp=title, abstract, heading word, drug trade 288997 Advanced
name, original title, device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading word, candidate term word]
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21 5 and 20 1072 Advanced
22 21 not 12 622 Advanced
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2 exp ANEURYSM/or aneurysm*mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 3790 Advanced
3 ded2z 29 Adanced
4 "popliteal artery aneurysm*.mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 8 Advanced
5 zora 29 Adanced
6 endovascularmp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 2576 Advanced
7 expendovascularprocedures’ 737 Advnced
8 ("endovascular procedure* or "endovascular technique* or "intravascular procedure* or 7627 Advanced
"intravascular technique™ or angioplasty or angioscopy).mp. [mp=ti, ot, ab, sh, hw, kw, tx,

ct]

10 ("percutaneous coronary" adj3 (interven* or technique* or procedure®)).mp. [mp=ti, ot, ab, 7223 Advanced
sh, hw, kw, tx, ct]

12 S5and 11 23 Advanced

14 mortality.fx. (0] Advanced

16 ("brain adj3 bleed*" or (acute adj3 limb* adj3 ischemi*) or (compress* adj3 ruptur*)).mp. or 410 Advanced
(chronic disease/and ischemi*mp.) [mp=ti, ot, ab, sh, hw, kw, tx, ct]

18 exp Disease Progression/ 6381 Advanced

20 13 or 14 or 15 or 16 or 17 or 18 or 19 181376 Advanced

22 21 not 12 2 Advanced

24 22 not 23 2 Advanced

26 24 not 25 2 Advanced
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