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ABSTRACT
Introduction Chronic lower extremity angiopathy is a 
peripheral vascular disease that can result in disability and 
death. The tibial transverse transport (TTT) technique has 
been used to treat this disease in recent years. TTT’s effect 
remains unclear owing to the lack of large samples and 
high- quality evidence. Therefore, this study aims to assess 
TTT’s effectiveness and safety in chronic lower extremity 
angiopathy treatment.
Methods and analysis Relevant studies were acquired 
by searching the following databases: Cochrane Library, 
Embase, PubMed, Web of Science, China National 
Knowledge Infrastructure (CNKI), China Science 
Technology Journal Database (VIP), Wanfang Data and 
Chinese Biomedical Literature Service System (CBM) 
until 20 September 2021. All randomised controlled trials 
and cohort studies on TTT for chronic lower extremity 
angiopathy will be included in this review. The primary 
outcomes will include the healing time and healing rate. 
The additional outcomes will include the Ankle Brachial 
Index, amputation rate, ankle skin temperature, Visual 
Analogue Scale, hospitalisation time, vascular endothelial 
growth factor, effective rate and complications. We will use 
Stata V.16.0 software and Review Manager V.5.3 software 
for meta- analysis. Subgroup and sensitivity analyses will 
be conducted, if necessary.
Ethics and dissemination This study was based on 
previous data. The medical ethics committee of Inner 
Mongolia People’s Hospital, located in China waived the 
need for formal approval of this research, as this study did 
not fall under the principles of the Declaration of Helsinki. 
The results will be disseminated through peer- reviewed 
journals or relevant conferences.
PROSPERO registration number CRD42021281124.

INTRODUCTION
Chronic lower extremity angiopathy is 
caused by arterial stenosis or lower extremity 
occlusion, including diabetic foot, arterio-
sclerosis obliterans and thromboangiitis 
obliterans.1 2 These diseases have common 
pathological changes, such as distal tissue 
hypoxia, degeneration and necrosis.3 The clin-
ical manifestations of these diseases include 

lower limb numbness, intermittent claudica-
tion, rest pain, ischaemic ulcers or gangrene 
and amputation.4–6 Recently, there has been 
an increased chronic lower extremity angi-
opathy incidence, accounting for approxi-
mately 50% of peripheral vascular diseases, 
which are the leading causes of foot ulcers 
and can easily interfere with ulcer healing.7 
The treatment is mainly based on the stages 
and grades of diseases depending on which 
the corresponding treatment measures are 
adopted. Presently, conventional treatment 
for lower extremity angiopathy includes drug 
therapy, local debridement, free skin flap 
grafting, vascular bypass and interventional 
therapy.8–10 The mild cases are usually conser-
vatively managed with drugs. In contrast, 
surgical intervention is usually required for 
severe cases due to poor drug effects.11 Inter-
ventional therapy and other surgical methods 
can recanalise part of the large and medium 
vessels; however, they cannot reconstruct the 
microcirculation system involved in the tissue 
survival and repair, resulting in patients who 
are exposed to high amputation risks.12 There-
fore, it is important to explore novel methods 
for treating such diseases. Recently, significant 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Our reviewers will independently implement the 
steps regarding study selection, data extraction, 
study quality assessment, data analyses, hetero-
geneity analyses, subgroup analyses and sensitivity 
analyses.

 ⇒ All cohort studies and randomised controlled tri-
als will be included to provide adequate statistical 
power.

 ⇒ A study limitation was that we only searched articles 
reported in English or Chinese.

 ⇒ Subgroup analyses will be implemented to identify 
underlying heterogeneity causes if there is consid-
erable heterogeneity and sufficient data.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060249 on 7 S

eptem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9976-3873
http://orcid.org/0000-0003-1704-4854
http://orcid.org/0000-0001-7470-3161
http://dx.doi.org/10.1136/bmjopen-2021-060249
http://dx.doi.org/10.1136/bmjopen-2021-060249
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-060249&domain=pdf&date_stamp=2022-09-07
http://bmjopen.bmj.com/


2 Guo J, et al. BMJ Open 2022;12:e060249. doi:10.1136/bmjopen-2021-060249

Open access 

progress has been made using the tibial transverse trans-
port (TTT) technique in microcirculation reconstruc-
tion. Moreover, good outcomes have been achieved in its 
chronic lower extremity angiopathy treatment. The TTT 
technique can not only improve ischaemia and relieve 
pain but also promote refractory ulcer wound healing.13 14

In the 1980s, Ilizarov proposed the ‘tension- stress rule,’ 
in which tissue was repaired under slow, sustained and 
stable traction stimulation,15 16 The Ilizarov technology 
was developed on this basis. Bone regeneration can be 
achieved through distraction osteogenesis using Iliza-
rov’s external fixators. It was mainly used to treat congen-
ital limb malformations, extended bone defects, bone 
nonunion and other diseases in the early stages.17 The 
traditional distraction osteogenesis concept was expanded 
in both theory and practice with the wide application 
of Ilizarov technology. TTT technology based on the 
‘tension- stress rule’ was proposed. TTT technology first 
intercepts a movable bone flap from the affected limb, 
and then the bone flap is transversely transported with an 
external fixator. As a novel treatment, the TTT method 
is advantageous owing to its short operation time, simple 
technique and high- limb saving rate.5 18 TTT technology 
can accelerate the microcirculation system reconstruc-
tion, promote nerve recovery and repair refractory ulcers 
through continuous stimulation of movable tibia flap.19 20 
This technique focuses on local tissue regeneration and 
not bone formation. Rauch et al confirmed that sustaining 
stress stimulation would regenerate the vascular network 
in the traction area and promote wound healing through 
traction experiments on rabbit bone tissue.21 In 1997, 
Shevtsov and Shurov first applied TTT technique in 
thromboangiitis obliterans therapy.22 Qu et al also used 
TTT technology to treat chronic lower extremity angi-
opathy, develop surgical instruments and improve the 
surgical protocol.23 Hua et al applied TTT technology to 
treat moderate and severe diabetic foot; all diabetic foot 
ulcers healed after surgery with an average healing time 
of 10–15 weeks. The lower extremity arteries’ CT showed 
that collateral circulation was open, some of the blood 
vessels were newly born or recanalised, and blood flow 
was accelerated.24 After decades of clinical practice and 
exploration, TTT technology has achieved a limb- saving 
rate of 97% for diseases requiring amputation at the 
terminal stage.20

The TTT technique is a complex intervention. Although 
its effectiveness in treating chronic lower extremity angi-
opathy has been confirmed in a few clinical trials, its exact 
effectiveness remains to be further verified. In addition, 
there have been no meta- analyses in this area. We hypoth-
esised that for patients with chronic lower extremity angi-
opathy, TTT technology would be more beneficial in 
increasing the wound healing rate, avoiding amputation, 
relieving pain, reducing complications and improving 
the quality of life compared with conventional treat-
ment. Therefore, we proposed a novel and comprehen-
sive meta- analysis to verify TTT’s effectiveness in chronic 
lower extremity angiopathy patients.

METHODS AND ANALYSIS
Study registration
The protocol will be performed according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA) Protocols guidelines (online 
supplemental table 1).25

Eligibility criteria
Study types
All cohort studies and randomised controlled trials 
(RCTs) on TTT for chronic lower extremity angiopathy 
will be included in this review. All included articles will be 
reported in Chinese or English. Articles on experimental 
animal studies, narrative reviews, case reports and confer-
ence articles will be excluded.

Participant types
Patients with chronic lower extremity angiopathy will be 
included. There is no restriction on race, age, gender, 
educational background and geographical location.

Intervention types
The patients in the experimental group underwent TTT 
with conventional therapy or TTT alone. There were no 
external fixation time, surgical time or bone transport 
method restrictions. Patients in the control group under-
went conventional treatment, including debridement, 
vacuum- sealing drainage, flap reconstruction, revascular-
isation and drug therapy.

Types of outcome measures
The primary outcomes were the healing time and rate. 
The additional outcomes were Ankle Brachial Index 
(ABI), amputation rate, ankle skin temperature, Visual 
Analogue Scale (VAS), hospitalisation time, vascular 
endothelial growth factor (VEGF), effective rate and 
complications. Complications include pin tract and inci-
sion infection, tibial shaft fracture and osteomyelitis.

Search strategy
Electronic searches
Relevant studies were acquired by searching the following 
databases: Cochrane Library, Embase, PubMed, Web 
of Science, China National Knowledge Infrastructure 
(CNKI), China Science Technology Journal Database 
(VIP), Wanfang Data and Chinese Biomedical Litera-
ture Service System (CBM) until 20 September 2021. We 
searched the aforementioned databases and websites by 
combining Medical Subject Headings and keywords to 
avoid missing literature. The following search terms were 
used: (1) tibial transverse transport, transverse tibial bone 
transport, proximal tibial cortex transverse distraction, 
Ilizarov technique, Ilizarov technology, Ilizarov; (2) lower 
extremity angiopathy, lower extremity vascular disease; 
(3) diabetic foot, diabetic feet, diabetic angiopathies, foot 
ulcer; (4) arteriosclerosis obliterans, obliterans, arterio-
sclerosis, thromboangiitis obliterans and (5) Buerger’s 
disease. The search strategy for PubMed is presented 
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in online supplemental table 2. We also searched the 
Chinese databases using the same search strategy.

Other search methods
Two reviewers (HB and YZ) searched the  ClinicalTrials. 
gov, Chinese Clinical Trial Registry, dissertations and 
grey literature to identify eligible studies. Additionally, 
meta- analyses involving TTT’s effects were searched for 
potentially missed eligible studies. The reference lists 
of included studies were examined to determine poten-
tially eligible studies. The corresponding authors were 
contacted for any incomplete information.

Data collection and analysis
Studies selection
Endnote V.X9 software will be used to screen the studies 
searched in electronic databases and websites. First, two 
reviewers (HB and YZ) will reject all duplicate studies 
according to the inclusion and exclusion criteria. Next, 

they will preliminarily screen the titles and abstracts of 
the searched studies to remove ineligible ones. Finally, 
they will read the complete text independently to eval-
uate whether the studies meet the inclusion criteria. A 
third author (Lideer) will decide if there is any disagree-
ment during this process. The study selection process is 
presented in figure 1 according to the PRISMA flow chart.

Data extraction
Based on the inclusion criteria, two reviewers (HB and 
XN) will extract valuable information from the included 
studies: study details (title, first author, publication year, 
and study method), participant’s details (sample size, sex, 
age, and type, duration, and severity of disease), therapy 
method (TTT type, conventional treatment type), 
primary outcomes (healing time and rate) and addi-
tional outcomes (ABI, VAS, VEGF, amputation rate, ankle 
skin temperature, hospitalisation time, effective rate and 

Figure 1 Flow diagram of the study selection process.
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complications). A third author (Lideer) will decide if 
there is any disagreement during this process.

Assessment of study quality
Two independent reviewers (Huhe and XN) will adopt 
the Cochrane risk- of- bias assessment tool to assess RCTs 
quality,26 including the following aspects: (1) selection 
bias, (2) performance bias, (3) detection bias, (4) attri-
tion bias, (5) reporting bias and(6) other potential biases. 
Each quality item will be classified into three levels: high 
risk, unclear risk or low risk. It is difficult to maintain 
blinding of the patients and clinicians in these trials, 
which will have a limited impact on the trial outcomes. 
Therefore, the reviewers judged that the trial outcomes 
were not likely affected even without double- blinding, 
and trials will be seen as low risk. A bias risk diagram will 
be produced graphically using Review Manager V.5.3. 
The risk of bias for cohort studies will be evaluated using 
the Newcastle- Ottawa Scale (NOS).27 The NOS comprises 
three parts: selection, exposure and comparability. 
Cohort studies with scores ≥7 will be considered to have 
high quality. A third author (Lideer) will decide if there 
is any disagreement during this process.

Statistical analyses and data analyses
Two reviewers (XN and YZ) will use Stata V.16.0 software 
and Review Manager V.5.3 software to implement the 
statistical analyses. They will analyse ORs with 95% CIs 
for dichotomous outcomes; they will analyse the mean 
difference or standardised mean difference with 95% CI 
for continuous outcomes, depending on whether the 
different scales of the same outcome measure were used. 
We consider a p<0.05 is statistically significant.

Heterogeneity analyses
Statistical heterogeneity among the included studies will 
be assessed using the χ2 and I2 tests. I2 >0.5 or p<0.1 will 
indicate the presence of significant heterogeneity among 
the studies.28 Later, we will analyse the heterogeneity 
source and adopt the random effect model. Otherwise, a 
fixed- effect model will be selected.

Subgroup and sensitivity analyses
If there is considerable heterogeneity and sufficient 
data, subgroup analyses will be performed to identify 
the underlying heterogeneity causes. The criteria for 
subgroup analysis potentially included diseases, age and 
follow- up time. However, we will perform subgroup anal-
yses between traditional and minimally invasive surgery 
due to the different degrees of trauma among surgical 
methods. We will also perform subgroup analyses on TTT 
protocol when the data are sufficient.

The meta- analysis result stability will be assessed using 
sensitivity analysis. We will compare the before and after 
results by removing each study individually. A descriptive 
summary will be conducted when a meta- analysis is unfea-
sible due to significant statistical heterogeneity.

Publication bias assessment
Funnel plots will be used to examine publication bias 
when the number of eligible studies is ≥10. Additionally, 
Egger and Begg test will be quantitatively performed to 
examine publication bias using Stata V.16.0 software.29 30

Evaluating the quality of evidence
The overall evidence quality will be evaluated under the 
Grading of Recommendations Assessment, Development 
and Evaluation guidance, classified into four categories: 
high, moderate, low and very low.31

Amendments
The amendments to the protocol will be explained in the 
final systematic review and meta- analysis section.

Patient and public involvement
Patients and the public will not be involved in this 
research’s design, implementation, reporting or 
dissemination.

Ethics and dissemination
This study was based on previous data. The medical 
ethics committee of Inner Mongolia People’s Hospital, 
located in China waived the need for formal approval of 
this research, as this study did not fall under the prin-
ciples of the Declaration of Helsinki. The results will be 
disseminated through peer- reviewed journals or relevant 
conferences.

DISCUSSION
Several meta- analyses have been conducted to assess TTT’s 
effect on diabetic foot.32–34 These previous reviews found 
that the TTT technique is highly safe and has significant 
advantages over conventional diabetic foot treatments. 
However, these studies only compared partial outcome 
indicators for diabetic foot treatment with TTT, and did 
not conduct statistical analysis of various postoperative 
complications. Similarly, these studies did not perform 
a subgroup analysis of conventional treatment methods, 
which may reduce the conclusions’ credibility. Our 
proposed system evaluation method has several advan-
tages. First, we included different chronic lower extremity 
angiopathy types in the overall review, and the results were 
more practical and general. Second, the outcome indica-
tors of TTT in chronic lower extremity angiopathy treat-
ment are relatively comprehensive. Third, if the data are 
sufficient, a series of subgroup analyses will be conducted 
to improve the conclusions’ credibility.

However, this study has some limitations. First, 
it is unclear whether uncontrolled or unmeasured 
confounding factors might cause confounding bias. 
Second, it is also unclear whether all patients strictly 
followed the treatment options, which may lead to selec-
tion bias.

In conclusion, this study aims to assess the efficacy 
and safety of TTT in chronic lower extremity angiopathy 
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treatment. TTT may be a good choice for treating these 
diseases if significant efficacy is observed.

Acknowledgements We would like to thank professor Guanwen Sun and Editage 
for English language editing.

Contributors JG, HB, YZ and GS initiated the idea and led the development of 
this protocol. All authors formulated the search strategy which was implemented 
by HB and YZ. HB, XN and YZ will participate in the work of studies selection, data 
extraction and data synthesis. Huhe and XN will carry out the assessment of study 
quality and bias. Lideer will make the final decision if there is any disagreement 
during all processes. All authors authorised the publication of this protocol.

Funding This study was funded by the doctoral research start- up fund of Inner 
Mongolia People’s Hospital (2020BS01).

Disclaimer The funder had no role in the study design, data analysis and writing 
the manuscript.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Jiaxing Guo http://orcid.org/0000-0001-9976-3873
Huhe Bao http://orcid.org/0000-0003-1704-4854
Guanwen Sun http://orcid.org/0000-0001-7470-3161

REFERENCES
 1 Conte MS, Bradbury AW, Kolh P, et al. Global vascular guidelines on 

the management of chronic limb- threatening ischemia. Eur J Vasc 
Endovasc Surg 2019;58:S1–109.

 2 Wang D, Zhang Y, He G, et al. [Clinical study on treatment of chronic 
infection of foot and ankle with lower extremity ischemic diseases 
by tibial transverse transport combined with antibiotic embedded 
bone cement]. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi 
2020;34:979–84.

 3 Neville RF, Kayssi A, Buescher T, et al. The diabetic foot. Curr Probl 
Surg 2016;53:408–37.

 4 Gerardi D, Alfani A, Tesorio T, et al. Drug- coated balloon in superficial 
femoral artery in- stent restenosis. Postepy Kardiol Interwencyjnej 
2018;14:9–14.

 5 Hua Q- K, Wang L, Xian C. Clinical effects of Ilizarov tibial transverse 
transport and microvascular reconstruction technique on chronic 
lower limb ischemic diseases. Orthop J Chin 2015;23:2007–11.

 6 Kasiewicz LN, Whitehead KA. Recent advances in biomaterials for 
the treatment of diabetic foot ulcers. Biomater Sci 2017;5:1962–75.

 7 Ubbink DT, Vermeulen H. Spinal cord stimulation for non- 
reconstructable chronic critical leg ischaemia. Cochrane Database 
Syst Rev 2013;2:CD004001.

 8 Patel SD, Biasi L, Paraskevopoulos I, et al. Comparison of 
angioplasty and bypass surgery for critical limb ischaemia in 
patients with infrapopliteal peripheral artery disease. Br J Surg 
2016;103:1815–22.

 9 Suzuki E, Fujita D, Takahashi M, et al. Adipose tissue- derived stem 
cells as a therapeutic tool for cardiovascular disease. World J Cardiol 
2015;7:454–65.

 10 Lawall H, Bramlage P, Amann B. Stem cell and progenitor cell 
therapy in peripheral artery disease. a critical appraisal. Thromb 
Haemost 2010;103:696–709.

 11 Aboyans V, Ricco JB, Bartelink MEL. Esc guidelines on the diagnosis 
and treatment of peripheral arterial diseases, in collaboration with the 
European Society for vascular surgery (ESVS). Eur J Vasc Endovasc 
Surg 2017;2017:30454–9.

 12 Arora S, Pomposelli F, LoGerfo FW, et al. Cutaneous microcirculation 
in the neuropathic diabetic foot improves significantly but not 
completely after successful lower extremity revascularization. J Vasc 
Surg 2002;35:501–5.

 13 Chen Y, Kuang X, Zhou J, et al. Proximal tibial cortex transverse 
distraction facilitating healing and limb salvage in severe 
and recalcitrant diabetic foot ulcers. Clin Orthop Relat Res 
2020;478:836–51.

 14 Zeng Z, Dong Y, Hua Q, et al. Computed tomography perfusion study 
evaluating the curative effect of tibial transverse transport in patients 
with severe diabetic foot. J Orthop Translat 2019;19:133–42.

 15 Ilizarov GA. The tension- stress effect on the genesis and growth of 
tissues: Part II. The influence of the rate and frequency of distraction. 
Clin Orthop Relat Res 1989;239:263–85.

 16 Ilizarov GA. The tension- stress effect on the genesis and growth 
of tissues: Part I. The influence of stability of fixation and soft 
tissuepreservation. Clin Orthop 1989;238:249–81.

 17 Zhao X, Liu L, Yuan Q, et al. [Research progress of tibial transverse 
transport for diabetic foot]. Zhongguo Xiu Fu Chong Jian Wai Ke Za 
Zhi 2020;34:969–73.

 18 Fahad S, Habib AA, Awais MB, et al. Infected non- union of tibia 
treated with ilizarov external fixator: our experience. Malays Orthop J 
2019;13:36–41.

 19 Li H, You J, Liu C, et al. [Effectiveness of transverse tibial bone 
transport in treatment of diabetic foot ulcer]. Zhongguo Xiu Fu Chong 
Jian Wai Ke Za Zhi 2019;33:23–7.

 20 Fletcher MDA, Solomin LN. Definitive management of significant 
soft tissue loss associated with open diaphyseal fractures utilising 
circular external fixation without free tissue transfer, a comprehensive 
review of the literature and illustrative case. Eur J Orthop Surg 
Traumatol 2015;25:65–75.

 21 Rauch F, Lauzier D, Croteau S, et al. Temporal and spatial expression 
of bone morphogenetic protein- 2, -4, and -7 during distraction 
osteogenesis in rabbits. Bone 2000;27:453–9.

 22 Shevtsov VI SEN, Shurov VA. Functional outcomes of legs 
obliterative endarteritis treatment by Ilizarov’s method. Khirurgiia 
1997;6:47–50.

 23 Qu L, Wang A, Tang F. [The therapy of transverse tibial bone 
transport and vessel regeneration operation on thromboangitis 
obliterans]. Zhonghua Yi Xue Za Zhi 2001;81:622–4.

 24 Hua Q- K, Qin S- H, Zhao L- J. Transverse tibial bone transport by 
ilizarov technology for treatment of diabetic foot. Orthop J Chin 
2017;25:303–7.

 25 Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for 
systematic review and meta- analysis protocols (PRISMA- P) 2015: 
elaboration and explanation. BMJ 2015;349:g7647.

 26 Higgins JPT, Altman DG, Gøtzsche PC, et al. The Cochrane 
Collaboration’s tool for assessing risk of bias in randomised trials. 
BMJ 2011;343:d5928.

 27 Claudio L, Brendon S, Marco S. Assessing the quality of studies in 
meta- analyses: advantages and limitations of the Newcastle Ottawa 
scale. World J Meta- Anal 2017;4:80–4.

 28 Green S, Higgins JPT, The Cochrane Collaboration. Cochrane 
Handbook for systematic reviews of interventions. version 5.1.0. The 
Cochrane collaboration 2011.

 29 Egger M, Davey Smith G, Schneider M, et al. Bias in meta- analysis 
detected by a simple, graphical test. BMJ 1997;315:629–34.

 30 Begg CB, Mazumdar M. Operating characteristics of a RANK 
correlation test for publication bias. Biometrics 1994;50:1088–101.

 31 Balshem H, Helfand M, Schünemann HJ, et al. Grade guidelines: 3. 
rating the quality of evidence. J Clin Epidemiol 2011;64:401–6.

 32 Tian L, Shi X- Q, Duan Z- L. Efficacy and safety of transverse tibial 
bone transport technique in the treatment of diabetic foot: a meta- 
analysis. Chin J Tissue Eng Res 2021;25:3275–80.

 33 Qin Y, Liang Z- H. Meta- analysis on tibial transverse transport in the 
treatment of diabetic foot. Journal of Modern Medicine & Health 
2020;36:3559–62.

 34 Wang G, Q- W L, M- H L. Efficacy of tibia transverse transport in the 
treatment of diabetic foot: a meta- analysis. J Vasc Endovasc Surg 
2021;7:514–8.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060249 on 7 S

eptem
ber 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9976-3873
http://orcid.org/0000-0003-1704-4854
http://orcid.org/0000-0001-7470-3161
http://dx.doi.org/10.1016/j.ejvs.2019.05.006
http://dx.doi.org/10.1016/j.ejvs.2019.05.006
http://dx.doi.org/10.7507/1002-1892.202003098
http://dx.doi.org/10.1067/j.cpsurg.2016.07.003
http://dx.doi.org/10.1067/j.cpsurg.2016.07.003
http://dx.doi.org/10.5114/aic.2018.74350
http://dx.doi.org/10.1039/C7BM00264E
http://dx.doi.org/10.1002/14651858.CD004001.pub3
http://dx.doi.org/10.1002/14651858.CD004001.pub3
http://dx.doi.org/10.1002/bjs.10292
http://dx.doi.org/10.4330/wjc.v7.i8.454
http://dx.doi.org/10.1160/TH09-10-0688
http://dx.doi.org/10.1160/TH09-10-0688
http://dx.doi.org/10.1067/mva.2002.121126
http://dx.doi.org/10.1067/mva.2002.121126
http://dx.doi.org/10.1097/CORR.0000000000001075
http://dx.doi.org/10.1016/j.jot.2019.04.005
http://www.ncbi.nlm.nih.gov/pubmed/2912628
http://dx.doi.org/10.7507/1002-1892.201911104
http://dx.doi.org/10.7507/1002-1892.201911104
http://dx.doi.org/10.5704/MOJ.1903.006
http://dx.doi.org/10.7507/1002-1892.201807143
http://dx.doi.org/10.7507/1002-1892.201807143
http://dx.doi.org/10.1007/s00590-014-1441-0
http://dx.doi.org/10.1007/s00590-014-1441-0
http://dx.doi.org/10.1016/S8756-3282(00)00337-9
http://www.ncbi.nlm.nih.gov/pubmed/11798937
http://dx.doi.org/10.1136/bmj.g7647
http://dx.doi.org/10.1136/bmj.d5928
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.2307/2533446
http://dx.doi.org/10.1016/j.jclinepi.2010.07.015
http://bmjopen.bmj.com/

	Effect of tibial transverse transport on chronic lower extremity angiopathy: a protocol for a systematic review and meta-analysis
	Abstract
	Introduction
	Methods and analysis
	Study registration
	Eligibility criteria
	Study types
	Participant types
	Intervention types
	Types of outcome measures

	Search strategy
	Electronic searches
	Other search methods

	Data collection and analysis
	Studies selection
	Data extraction
	Assessment of study quality
	Statistical analyses and data analyses
	Heterogeneity analyses
	Subgroup and sensitivity analyses
	Publication bias assessment
	Evaluating the quality of evidence

	Amendments
	Patient and public involvement
	Ethics and dissemination

	Discussion
	References


