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I nfrapopliteal arterial occlusive disease is a kind of atherosclerotic disease that affects one 
or more blood vessels of the anterior tibial artery, posterior tibial artery, tibioperoneal 
trunk, and peroneal artery, which cause luminal stenosis or occlusion. The disease always 

leads to pain, limping, ulcers, and gangrene of the limb below the knee. The limbs of pa-
tients whose Rutherford class is greater than four may require urgent revascularization. The 
methods to treat infrapopliteal arterial occlusive disease include drug therapy, stem cell 
therapy, and surgery. Infrapopliteal arterial bypass is an effective method to revascularize 
the ischemic limb, but the surgery is complex and has high trauma (1).

With the emergence of endovascular treatment and the development of endovascular 
equipment, techniques such as balloon angioplasty (BA) have become indispensable for 
treating infrapopliteal arterial occlusive disease; however, the low long-term patency has be-
come a hindrance for administering endovascular treatment for long lesions and small lumen 
in the infrapopliteal artery (2). There is an ongoing search for new equipment and techniques, 
such as drug-eluting balloon (DEB) and drug-eluting stent (DES), to improve the long-term 
patency. Some randomized controlled trials (RCTs) found the new techniques to be obviously 
better than BA, but these trials were limited to comparisons between two treatments only and 
they included a small number of patients (3), which decreased their reliability. 

Moreover, previous meta-analyses have been confined to comparisons between two 
treatments (4), and there were no RCTs available. While traditional meta-analytical methods 
pertain to pair-wise comparisons between two interventions, network meta-analysis can be 
used for all possible comparisons in a body of evidence regardless of whether there have 
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PURPOSE 
We aimed to conduct a network meta-analysis of mixed treatments for the infrapopliteal artery 
occlusive disease. 

METHODS
We searched randomized controlled trials (RCTs) regarding balloon angioplasty (BA), nondrug 
metal stent (NDMS), drug-eluting balloon (DEB), or drug-eluting stent (DES) in PubMed, Embase, 
CENTRAL, Ovid, Sinomed, and other relevant websites. We selected and assessed the trials that 
met the inclusion criteria and conducted a network meta-analysis using the ADDIS software. 

RESULTS
We included 11 relevant trials. We analyzed data of 1322 patients with infrapopliteal artery oc-
clusive disease, of which 351 were in the NDMS vs. DES trials, 231 in the NDMS vs. BA trials, 490 
in the BA vs. DEB trials, 50 in the DEB vs. DES trials, and 200 in the BA vs. DES trials. The network 
meta-analysis indicated that with NDMS as the reference, DES had a better result with respect 
to restenosis (odds ratio [OR], 5.16; 95% credible interval [CI], 1.58–18.41; probability of the best 
treatment, 84%) and amputation (OR, 2.50; 95% CI, 0.81–7.11; probability of the best treatment, 
61%) and DEB had a better result with respect to target lesion revascularization (TLR; OR, 3.74; 
95% CI, 0.78–17.05; probability of the best treatment, 57%). Moreover, with BA as the reference, 
NDMS had a better result with respect to technical success (OR, 0.10; 95% CI, 0.00–1.15; probabil-
ity of the best treatment, 86%).

CONCLUSION
Our meta-analysis revealed that DES is a better treatment with respect to short-term patency 
and limb salvage rate, NMDS may provide a better technical success, and DEB and DES are good 
choices for reducing revascularization.
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been direct head-to-head comparisons in 
clinical trials (5). Network meta-analysis can 
statistically compare the mixed treatments 
and obtain relative scientific comparison re-
sults (6). Currently, there is no network me-
ta-analysis for comparing mixed treatments 
for the infrapopliteal arterial occlusive dis-
ease. Hence, in this study we compared four 
kinds of regular endovascular treatments 
and aimed to determine the best endo-
vascular treatment through network me-
ta-analysis of RCTs.

Methods
Eligibility criteria 

A feasible protocol was drawn up for the 
meta-analysis in advance. Based on the PI-
COST principle, the inclusion criteria were as 
follows (7): trials including patients with in-
frapopliteal arterial occlusive disease; inter-
ventions included any two of BA, nondrug 
metal stent (NDMS, with the exception of 
absorbable metal stent), DEB, and DES; tri-
als with outcomes of technical success, am-
putation, restenosis, and target lesion re-
vascularization (TLR); prospective RCTs; and 
articles published in English or Chinese be-
fore December 2014. Trials were excluded 
if: they examined other vascular diseases at 
the same time, contained nonendovascular 
treatment, data could not be extracted, the 
sample population included <20 patients, 
or follow-up time was <6 months.

Search strategy and study selection
We performed a systematic search, accord-

ing to the PRISMA guidelines (8), in PubMed, 
Embase, CENTRAL, Ovid, Sinomed, and other 
relevant websites; in addition, we searched 
the relevant previous meta-analyses and 
used their references as a supplement. Using 

infrapopliteal and randomized as keywords, 
we searched for articles in English and Chi-
nese with a time restriction of December 
2014. One author screened the studies 
with respect to title and abstract for inclu-
sion. Identified articles were independent-
ly evaluated by another author to confirm 
their eligibility. Those studies that qualified 
for full-text analysis were examined by two 
independent reviewers for inclusion in the 
analysis.

Data extraction
The data extraction form was designed ac-

cording to the Cochrane guidelines (9), was 
randomly tested in one trial, and modified 
according to the requirements of the anal-
ysis. Two authors independently extracted 
data, double entered the data using the 
EpiData software (ver. 3.1), and checked for 
consistency; the data were then discussed 
with a third party to settle discrepancies. 
The major information extracted included: 
article information (first author, study types, 
year of publication, and country); character-
istics of participants (gender, age, renal in-
sufficiency, diabetes mellitus, dyslipidemia, 
hypertension, smoker, critical limb ischemia 
[CLI], target lesion length, occlusive lesion, 
and follow-up time); outcomes (technical 
success, restenosis, amputation, and TLR); 
and study quality (risk of bias). 

Quality assessment and statistical analysis
The study quality was assessed using the 

Cochrane Collaboration’s tool for assessing 
the risk of bias (10). Seven aspects, i.e., ran-
dom sequence generation, allocation con-
cealment, blinding of participants and per-
sonnel, blinding of outcome assessment, 
incomplete outcome data, selective report-
ing, and other bias, were independently 
assessed and illustrated by two reviewers, 
and the data was negotiated with the third 
party in case of discrepancies. The RevMan 
software (v 5.2) was used only for the risk of 
bias summary.

In our network meta-analysis, the ADDIS 
software (v 1.16.5) was used for testing con-
sistency with the node split method (11). 
When the P value was >0.05, the consisten-
cy model was selected for the outcome net-
work meta-analysis; otherwise, the incon-
sistency model was used (12). The software 
is based on Bayesian hierarchical model and 
Markov chain Monte Carlo (MCMC) method, 
and has good operability and repeatability, 
but narrow applicability. We selected odds 
ratio (OR) and 95% credible interval (CI) as 
the effect magnitude. 

Results
A total of 2013 articles matched the key-

words. After the duplicates were removed, 
records were screened, and full-text articles 

Main points

•	 The network meta-analysis aggregates 
the results of RCTs into a single unified 
analysis that compares four interventions for 
treatment of infrapopliteal artery occlusive 
disease while completely respecting 
randomization.

•	 Drug-eluting stent (DES) is a better treatment 
with respect to short-term patency and limb 
salvage rate. 

•	 Nondrug metal stent may provide a better 
technical success. 

•	 Drug-eluting balloon and DES are good 
choices for reducing revascularization.

Figure 1. Flow diagram for selection of studies.
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were assessed, 11 RCTs finally fulfilled the 
inclusion criteria and were included in the 
meta-analysis (3, 13–22) as shown in Fig. 1. 
The earliest RCT was published in 2006, and 
the latest in September 2014; the distribu-
tion of the 11 RCTs are presented in Fig. 2.

A total of 1322 participants were includ-
ed in the analysis, of which 351 were in the 
NDMS vs. DES trials, 231 in the NDMS vs. 
BA trials, 490 in the BA vs. DEB trials, 50 in 
the DEB vs. DES trials, and 200 in the BA vs. 
DES trials. Majority of patients were elder-

ly males, and more than half the patients 
had diabetes mellitus, dyslipidemia, and 
hypertension. Most patients’ symptom se-
verity was greater than the Rutherford Class 
4, indicating CLI. Anterior tibial artery and 
tibioperoneal trunk were the most impact-
ed vessels, occlusion lesions partially oc-
curred, and follow-up time was from 6 to 12 
months; detailed data are shown in Table 1.

We used the Cochrane Collaboration’s tool 
to assess the risk of bias for the 11 trials. All of 
the trials were designed as prospective, ran-
domized and controlled studies. The majority 
of the studies used random sequence gen-
eration and allocation concealment; incom-
plete outcome data and selective reporting 
were noticed in the majority of the studies. 
Some studies had no detailed information 
about blinding of participants and personnel, 
blinding of outcome assessment, and other 
bias. Particular examples are shown in Fig. 3.

Most studies reported the outcome of 
amputation rate (n=10), except one study. 
With NDMS as the reference, OR and 95% 
CI for amputation were as follows: BA, 1.94 
(0.85–4.75); DEB, 1.37 (0.40–6.83); and DES, 
2.50 (0.81–7.11), with the result favoring 
other interventions (Table 2). In terms of 
amputation, the probabilities of DES, BA, 
DEB, and NDMS to be the best treatment 
were 61%, 24%, 14%, and 1%, respectively. 

All trials reported the restenosis rate 
(n=11). With NDMS as the reference, OR and 
95% CI for restenosis were as follows: BA, 
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Figure 2. Network diagram of the treatments. BA, balloon angioplasty; DEB, drug-eluting balloon; 
DES, drug-eluting stent; NDMS, nondrug metal stent. The straight lines denote the direct head-to-
head comparisons, and the dotted lines denote the indirect comparisons in which direct comparison 
data are missing.

Figure 3. Detailed analysis of the risk of bias for each included randomized controlled trial (RCT) according to the Cochrane Collaboration’s Tool.
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1.08 (0.33–3.42); DEB, 2.35 (0.39–12.88); and 
DES, 5.16 (1.58–18.41), with the results favor-
ing other interventions (Table 2). In terms of 
restenosis, the probabilities of DES, DEB, BA 
and NMDS to be the best treatment were 
84%, 15%, 0%, and 0%, respectively (Fig. 4b).

All trials reported the technical success 
rate (n=11). With BA as the reference, OR 
and 95% CI for technical success were as fol-
lows: DEB, 1.12 (0.16–9.18); DES, 1.30 (0.14–
9.98); and NDMS, 10.34 (0.87–378.59), with 
the results favoring the reference (Table 2). 
In terms of technical success, the probabil-
ities of NMDS, DES, DEB, and BA to be the 
best treatment were 86%, 7%, 6%, and 1%, 
respectively (Fig. 4c). 

Two studies did not provide TLR out-
comes, while others provided complete 
data (n=9). With NDMS as the reference, OR 
and 95% CI for TLR were as follows: BA, 2.24 
(0.72–7.13); DEB, 3.74 (0.78–17.05); and DES, 
3.13 (1.21–9.36), with the results favoring 
DEB and DES (Table 2). In terms of TLR, the 
probabilities of DEB, DES, BA, and NMDS to 
be the best treatment were 57%, 36%, 6%, 
and 0%, respectively (Fig. 4d).

In the network meta-analysis, the node 
split method was used to test the consisten-
cy of outcomes. P > 0.05 indicated no obvi-
ous inconsistency (Fig. 3); thus, we selected 
the consistency model for the network me-
ta-analysis.

Discussion
Using the ADDIS software, our results 

demonstrated that with NDMS as the refer-
ence, DES was a better choice with respect 
to restenosis (OR, 5.16; 95% CI, 1.58–18.41; 
probability of the best treatment, 84%) and 
amputation (OR, 2.50; 95% CI, 0.81–7.11; 
probability of the best treatment, 61%), and 
DES had a higher probability (84%) to be the 
best treatment with respect to the resteno-
sis rate. With NDMS as the reference, DEB 
was a better choice with respect to TLR (OR, 
3.74; 95% CI, 0.78–17.05; probability of the 
best treatment, 57%). OR of DEB was higher 
than that of BA and NDMS, but similar with 
that of DES. These results are consistent 
with the result of another systematic review 
(25). With BA as the reference, NDMS was a 
better choice with respect to the technical 
success (OR, 10.34; 95% CI, 0.87–378.59; 
probability of the best treatment, 86%).

The extensive complications and limita-
tions of infrapopliteal bypass for CLI have 
prompted the development of endovas-
cular revascularization. Unfortunately, the 
major limitation of endovascular therapy 
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Figure 4. a–d. Rank probability of the best treatment. BA, balloon angioplasty; DEB, drug-eluting 
balloon; DES, drug-eluting stent; NDMS, nondrug metal stent; TLR, target lesion revascularization. 
Graph (a) shows the probability analysis of the best treatment for amputation, (b) probability of 
the best treatment for restenosis, (c) probability of the best treatment for technical success, and (d) 
probability of the best treatment for TLR.
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Table 2. Network meta-analysis of included RCTs

Amputation

BA	 1.42 (0.37, 3.82)	 0.80 (0.31, 2.29)	 1.94 (0.85, 4.75)

0.70 (0.26, 2.74)	 DEB	 0.56 (0.17, 2.92)	 1.37 (0.40, 6.83)

1.26 (0.44, 3.27)	 1.79 (0.34, 6.06)	 DES	 2.50 (0.81, 7.11)

0.52 (0.21, 1.17)	 0.73 (0.15, 2.52)	 0.40 (0.14, 1.23)	 NDMS

Restenosis

BA	 0.46 (0.10, 2.16)	 0.21 (0.05, 0.78)	 1.08 (0.33, 3.42)

2.17 (0.46, 9.55)	 DEB	 0.45 (0.07, 2.33)	 2.35 (0.39, 12.88)

4.77 (1.28, 20.22)	 2.21 (0.43, 13.82)	 DES	 5.16 (1.58, 18.41)

0.93 (0.29, 3.04)	 0.43 (0.08, 2.57)	 0.19 (0.05, 0.63)	 NDMS

Technical success

BA	 1.12 (0.16, 9.18)	 1.30 (0.14, 9.98)	 10.34 (0.87, 378.59)

0.89 (0.11, 6.30)	 DEB	 1.14 (0.08, 12.02)	 9.22 (0.39, 575.45)

0.77 (0.10, 7.11)	 0.88 (0.08, 11.80)	 DES	 8.48 (0.38, 580.58)

0.10 (0.00, 1.15)	 0.11 (0.00, 2.53)	 0.12 (0.00, 2.63)	 NDMS

TLR

BA	 0.60 (0.19, 2.03)	 0.72 (0.20, 2.16)	 2.24 (0.72, 7.13)

1.66 (0.49, 5.32)	 DEB	 1.20 (0.25, 4.78)	 3.74 (0.78, 17.05)

1.39 (0.46, 4.98)	 0.84 (0.21, 4.05)	 DES	 3.13 (1.21, 9.36)

0.45 (0.14, 1.40)	 0.27 (0.06, 1.28)	 0.32 (0.11, 0.83)	 NDMS

Data are presented as odds ratio (95% credible interval).
RCT, randomized controlled trial; BA, balloon angioplasty; DEB, drug-eluting balloon; DES, drug-eluting stent; NDMS, 
nondrug metal stent; TLR, target lesion revascularization.
How to read the table: Treat one as reference, then read the row of the reference; the higher the OR, the higher the 
aspect (e.g., in the aspect of amputation, treat NDMS as the reference; then read the row of NDMS, the OR is 0.40 for DES, 
which is the lowest; thus, DES has the lowest amputation rate).
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remains its durability. In particular, inter-
vention in below-the-knee arteries is chal-
lenging, for which case BA rarely results 
in sustained patency. In the past decade, 
drug-eluting devices showed good perfor-
mance. The use of paclitaxel or sirolimus in-
hibits neointima formation and reduces the 
occurrence of restenosis. 

In the femorapopliteal artery, pacli-
taxel-eluting stents and paclitaxel-coated 
balloons offer the best long-term results, 
which have already been demonstrated 
(23). Whether the results of the femorapop-
liteal artery can be applied to the infrapop-
liteal artery remains unclear. 

Traditional meta-analytical methods per-
tain to pair-wise comparisons between two 

interventions, thus only partially providing 
evidence that surgeons need in order to 
make informed decisions regarding treat-
ment. The network meta-analysis aggre-
gates the results of RCTs into a single uni-
fied analysis that compares three or more 
interventions while completely respecting 
randomization (24). As far as we know, pre-
vious studies performed pair-wise compar-
isons between NDMS, BA, DEB, or DES (25), 
and our study is the first network meta-anal-
ysis to compare the mixed treatments of 
the infrapopliteal arterial occlusive disease.

There has been lack of studies that com-
pared DES and NDMS. Our study included 
three RCTs that directly compared DES 
and NDMS and indirectly compared four 

RCTs. The benefits of DES in coronary re-
vascularization have been well established 
(26), leading to the potential role of DES 
in infrapopliteal revascularization, given 
the similar sizes of the infrapopliteal and 
coronary vessels. Early literature regarding 
coronary DES for the treatment of tibial 
disease has been positive overall, and this 
has been reinforced by our study. However, 
a previous study considered that the use 
of NDMS is recommended when bailout 
stenting is indicated because the DES trials 
did not demonstrate clinical benefit for DES 
over NDMS (25). In our results, with NDMS 
as the reference, DES achieved better eval-
uations with respect to the restenosis, am-
putation, and TLR rates (OR: 0.19, 0.40, and 
0.32, respectively). These results indicated 
that DES should be the first choice instead 
of NDMS. In the comparison of DEB and 
BA, DEB performed better than BA, in both 
coronary artery (27) and femorapopliteal 
artery (23). In our analysis of the infrapop-
liteal artery, with BA as the reference, DEB 
achieved better results with respect to the 
restenosis and TLR rates (OR: 0.46 and 0.60, 
respectively) but did not decrease the am-
putation rate compared with BA (OR: 1.42); 
thus, it still has a similar technical success 
rate compared with BA (OR: 1.12). These re-
sults may make surgeons hesitate when se-
lecting balloons. DEB can maintain patency 
and decrease TLR, but it cannot increase the 
limb salvage rate according to our result. 
In the IN.PACT DEEP trial, Zeller et al. (22)  
found that a safety signal that was driven 
by major amputations through 12 months 
was observed in the DEB arm compared 
with the percutaneous transluminal angio-
plasty arm (8.8% vs. 3.6%; P = 0.080). The 
differences in results among the trials may 
be because of different patient comorbidi-
ties at baseline. Furthermore, more RCTs are 
required to observe a significant difference. 
All OR and probability data can be abstract-
ed from Table 2 and Fig. 4. 

In the femorapopliteal artery, DES and 
DEB performed similarly, except for techni-
cal success (23). In the infrapopliteal artery, 
with DEB as the reference, DES had lower 
amputation and restenosis rates (OR: 0.56 
and 0.45, respectively), but similar TLR rate 
(OR: 1.20) and technical success rate (OR: 
1.14). These may partially differ with results 
in the femorapopliteal artery; however, it 
still indicates that DES can be the bailout 
stenting and the first choice instead of DEB 
because it provides longer patency and 
higher limb salvage rate. In the comparison 

Table 3. Consistency test of included RCTs with the node-splitting method

Amputation

Comparison	 Direct effect	 Indirect effect	 Overall	 P 

BA vs. DEB	 0.54 (−0.81, 1.56)	 −1.30 (−4.59, 1.52)	 0.35 (−1.01, 1.34)	 0.23

BA vs. DES	 −0.46 (−1.85, 0.92)	 0.25 (−1.50, 1.89)	 −0.23 (−1.19, 0.83)	 0.50

BA vs. NDMS	 0.67 (−0.21, 1.74)	 0.71 (−1.37, 2.67)	 0.66 (−0.16, 1.56)	 0.98

DEB vs. DES	 0.85 (−2.01, 4.36)	 −0.91 (−2.32, 0.78)	 −0.58 (−1.80, 1.07)	 0.25

DES vs. NDMS	 0.87 (−0.79, 2.77)	 0.95 (−0.68, 2.45)	 0.92 (−0.21, 1.96)	 0.93

Restenosis

Comparison	 Direct effect	 Indirect effect	 Overall	 P 

BA vs. DEB	 −0.98 (−2.77, 0.89)	 −0.08 (−3.36, 3.04)	 −0.78 (−2.26, 0.77)	 0.59

BA vs. DES	 −0.94 (−3.43, 1.61)	 −1.90 (−3.68, −0.14)	 −1.56 (−3.01, −0.25)	 0.48

BA vs. NDMS	 0.01 (−1.46, 1.39)	 0.34 (−2.35, 3.04)	 0.08 (−1.11, 1.23)	 0.78

DEB vs. DES	 −1.32 (−4.11, 1.45)	 −0.44 (−2.99, 1.92)	 −0.79 (−2.63, 0.85)	 0.58

DES vs. NDMS	 1.75 (0.20, 3.35)	 1.41 (−1.07, 3.96)	 1.64 (0.46, 2.91)	 0.80

Technical success

Comparison	 Direct effect	 Indirect effect	 Overall	 P 

BA vs. DEB	 0.09 (−2.50, 2.65)	 0.27 (−4.80, 4.96)	 0.12 (−1.84, 2.22)	 0.94

BA vs. DES	 0.29 (−2.27, 2.96)	 −0.10 (−4.87, 4.59)	 0.26 (−1.96, 2.30)	 0.91

BA vs. NDMS	 2.12 (−0.19, 5.50)	 8.14 (−20.12, 37.90)	 2.34 (−0.14, 5.94)	 0.72

DEB vs. DES	 0.28 (−3.99, 4.83)	 0.03 (−3.42, 3.70)	 0.13 (−2.47, 2.49)	 0.94

DES vs. NDMS	 11.65 (−12.53, 46.22)	 2.03 (−1.15, 6.24)	 2.14 (−0.97, 6.36)	 0.46

TLR

Comparison	 Direct effect	 Indirect effect	 Overall	 P

BA vs. DEB	 −0.66 (−2.10, 0.72)	 0.59 (−2.50, 3.58)	 −0.51 (−1.67, 0.71)	 0.42

BA vs. DES	 0.39 (−1.47, 2.12)	 −0.94 (−2.58, 0.50)	 −0.33 (−1.61, 0.77)	 0.19

BA vs. NDMS	 0.51 (−1.03, 2.10)	 1.28 (−0.96, 3.26)	 0.81 (−0.34, 1.96)	 0.49

DEB vs. DES	 −0.70 (−3.44, 1.97)	 0.49 (−1.60, 2.36)	 0.18 (−1.40, 1.56)	 0.42

DES vs. NDMS	 1.31 (0.08, 2.67)	 0.54 (−1.59, 3.01)	 1.14 (0.19, 2.24)	 0.49

Data are presented as relative effect (95% credible interval).
RCT, randomized controlled trial; BA, balloon angioplasty; DEB, drug-eluting balloon; DES, drug-eluting stent; NDMS, 
nondrug metal stent; TLR, target lesion revascularization.



between NDMS and BA, NDMS was always 
treated as the bailout choice for BA but 
not the first choice in some centers; more-
over, our results support this standpoint. 
With BA as the reference, NDMS achieved 
similar probability with BA with respect to 
restenosis (OR: 1.08), but worse than BA 
with respect to amputation and TLR (OR: 
1.94 and 2.24, respectively). In our analysis, 
NDMS had a higher technical success rate. 
NDMS had a higher OR than DES, with high 
probability (86%), which is confusing as our 
results differ from those of another analysis 
(28). This may be because of differences in 
the baseline characteristics of the target 
lesion. 

In addition to the abovementioned 
treatments, bioabsorbable stents, orbital 
atherectomy, and excimer laser atherec-
tomy are alternative treatment choices for 
surgeons. In 2009, Bosiers et al. (29) report-
ed an RCT for bioabsorbable metal stent 
that was used to treat the infrapopliteal 
arterial occlusive disease. The first genera-
tion magnesium alloy stent was remarkably 
better than BA, with a complication rate of 
5.3% in 30 days; however, the six-month 
patency rate was lower than BA (31.8%, P 
= 0.013). Although there is no obvious ad-
vantage with respect to short-term patency 
for the magnesium alloy absorbable stent, 
its absorbable property provides a strong 
basis for the treatment of the infrapopliteal 
artery disease in the future. In 2012, Sham-
mas et al. (30) performed an RCT with 50 
patients and compared orbital atherecto-
my and BA; orbital atherectomy had high 
technical success (93.1%) and low TLR and 
death (6.7% and 0%). In 2015, Piyaskulkaew 
et al. (31) retrospectively evaluated the data 
of 726 patients who underwent laser-as-
sisted BA (n = 395) and BA (n=331) for pop-
liteal and infrapopliteal peripheral artery 
diseases at a single center. An infrapopliteal 
artery lesion was found in 69.6% and 84% 
of the groups, respectively. Laser-assisted 
BA was associated with a high angiograph-
ic success rate and similar ipsilateral major 
amputation, repeat revascularization, and 
long-term mortality rate. The results indi-
cated that laser can improve the passage of 
guidewire in chronic total occlusive lesions.

Although the long-term outcomes are 
not encouraging, these new treatments 
are still improving and are being studied 
in large sample populations. Better tech-
nology and more advanced materials may 
be utilized to resolve pain in patients in the 
future.

There are some limitations in our analy-
sis. First, the analysis included only Chinese 
and English literature; we did not search 
for Japanese, Latin-derived, and other lan-
guage literature; and racial differences 
could lead to a result bias. Second, compar-
ison of treatments was not comprehensive; 
certain treatments such as orbital atherec-
tomy and bioabsorbable stents were not 
included. Third, the follow-up time of the 
trials appeared short; without data on long-
term curative effect, no guidelines can be 
developed regarding the choice of treat-
ment. Fourth, we did not include multiarm 
trials, which may increase the risk of pub-
lication bias. Finally, the sample size was 
small (n=50) for comparison of DEB and 
DES, which may affect the authenticity of 
the results. The above limitations were also 
impacted by some objective factors and 
should be prevented in future research.

In conclusion, our results confirm the 
dominance of DES in treating infrapopliteal 
arterial occlusive disease, particularly with 
respect to the short-term patency and limb 
salvage rate; furthermore, with respect to 
TLR, DEB and DES are both good choices.
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