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ABSTRACT
Introduction Acute basilar artery occlusion (BAO) 
can cause posterior circulation stroke. There are 
two predominant therapies for BAO: standard 
medical treatment (SMT) and SMT plus endovascular 
thrombectomy (EVT). However, a conclusive systematic 
comparison of the safety and efficacy of SMT and those of 
SMT plus EVT for the treatment of BAO is lacking. Thus, a 
systematic review and meta- analysis is needed to evaluate 
the safety and efficacy of SMT and SMT plus EVT for the 
treatment of BAO.
Methods and analysis This protocol is drafted referring 
to the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses for Protocols guidelines. We will 
search eligible studies from four main databases including 
MEDLINE, Web of Science, Cochrane Library and Embase. 
Randomised controlled trials (RCTs) and observational 
studies published before 1 October 2020 will be included. 
Two reviewers in our team will conduct the study selection 
and data extraction independently. Risk of bias will be 
assessed by Cochrane Collaboration criteria and the 
Newcastle- Ottawa scale for RCTs and observational 
studies, respectively. We will assess the good functional 
outcomes defining the modified Rankin scale score ≤2 
at 90 days after treatment, short- term stroke severity 
as National Institutes of Health Stroke Scale score at 24 
hours after intervention, and successful recanalisation 
as a modified Thrombolysis in Cerebral Infarction scale 
score of ≥2b after intervention. Also, safety outcomes 
will be assessed. The performance of this meta- analysis 
will depend on the quantity of included studies. The 
assessment of study heterogeneity will be performed by 
the I2 statistic. If there is mild heterogeneity (I2<20%) of 
intervention outcomes in included studies, the fixed- effect 
model will be applied; otherwise, the random- effect model 
will be performed. Subgroup analyses and an assessment 
of publication bias will also be conducted with sufficient 
data.
Ethics and dissemination No collection of primary data 
from patients is needed. Therefore, the ethical approval 
is unnecessary. The results may be presented in a peer- 
reviewed journal and related conferences.
PROSPERO registration number CRD42020176764.

INTRODUCTION
Stroke is closely related with morbidity and 
mortality.1 2 Nearly 10% of strokes are caused 
by large artery disease in the posterior circu-
lation, especially acute basilar artery occlu-
sion (BAO).1–3 Although acute BAO accounts 
for only 5%–10% of all proximal intracranial 
occlusions, its rates of unfavourable outcomes 
and fatality are 70%–90%.1–6 Therefore, the 
selection of optimal treatments for these 
patients is necessary to obtain the timely 
and successful revascularisations needed to 
improve their clinical outcomes.

The two predominant treatment strategies 
for BAO are standard medical treatment 
(SMT) and SMT plus endovascular throm-
bectomy (EVT), and the superiority of these 
two methods has been debated.3 7–9 SMT 
includes intravenous thrombolysis, systematic 
anti- coagulation, antiplatelet medications or 
combinations of these medical treatments.8 
SMT plus EVT includes stent retrieval throm-
bectomy, thromboaspiration, stenting, intra- 
arterial thrombolysis, balloon angioplasty or 
combinations of any of these approaches.3 8 9

Strengths and limitations of this study

 ► This systematic review and meta- analysis will up-
date the existing clinical evidence of treatment and 
patient selection for acute basilar artery occlusion.

 ► Observational studies may be included in order to 
obtain adequate statistics to effectively evaluate the 
outcomes of standard medical treatment (SMT) and 
SMT plus endovascular thrombectomy.

 ► Subgroup and sensitivity analyses will be conducted 
if the heterogeneity is high.

 ► The included observational studies will introduce 
risk of bias, but our assessments and methods will 
be meticulous to ensure the accuracy of our results.
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The reports of many randomised controlled trials 
(RCTs) have concluded that SMT plus EVT is superior 
to SMT alone for patients with proximal anterior circu-
lation stroke.10–12 However, the optimal treatment for 
acute BAO still remains controversial. One previous 
prospective registry study, the Basilar Artery Interna-
tional Cooperation Study, was conducted more than 10 
years ago before modern EVT techniques and mechan-
ical recanalisation devices were available.7 Therefore, the 
results may not be applicable to current practice. In addi-
tion, two recently published clinical trials, including the 
Endovascular Treatment versus Standard Medical Treat-
ment for Vertebrobasilar Artery Occlusion3 and the EVT 
for Acute Basilar Artery Occlusion Study (the European 
Stroke Organisation and the World Stroke Organiza-
tion in May 2020) report different results. Furthermore, 
although previous meta- analyses have reported that SMT 
plus EVT had superior outcomes and better recanalisa-
tion rates than those of SMT alone in patients with acute 
BAO,1 2 4 13 the pooled data were only from observational 
studies with a single- arm nature and small sample size.4 8 
Thus, updating the existing clinical evidence to ensure 
effective treatment selection in patients with acute BAO 
is necessary.

Therefore, we will systemically review and summarise 
literatures to evaluate current treatment modalities of 
SMT with SMT plus EVT, aiming to provide updated 
and reliable evidence for clinicians and health decision- 
makers when treating acute BAO.

METHODS AND ANALYSIS
This protocol is drafted referring to the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses for Protocols 
(PRISMA- P) guidelines14 15 (online supplemental file 1, PRIS-
MA- P checklist). The registration of this systematic review 
and meta- analysis is shown on the International Prospective 
Register of Systematic Reviews ‘PROSPERO’ database. If 
any modification is made to this protocol, the record will be 
updated in PROSPERO.

Search strategy
A literature search will be performed by two independent 
reviewers. We will search MEDLINE, Web of Science, the 
Cochrane Library and Embase. We will also search WHO 
trial register (https://www. who. int/ ictrp/ en/) for poten-
tial studies. Database- specific, controlled vocabulary and 
additional free- text terms for the concepts of ‘BAO’, ‘verte-
brobasilar occlusion’, ‘acute ischaemic stroke’, ‘endovas-
cular treatment’, ‘thrombectomy’, ‘medical treatment’, 
‘posterior circulation’ and ‘occlusion’ will be used to 
capture all possible eligible studies. The searches will be 
restricted to studies published in English before 1 October 
2020. The search terms will be provided in detail as online 
supplementary material (online supplemental file 2, Search 
strategy).

Study selection
The study selection will strictly follow criteria from the Popu-
lation, Intervention, Comparison, Outcome model.

Eligibility criteria
1. Patient

Patients aged 18 years or older with acute ischaemic stroke 
caused by BAO or flow deprivation to the basilar artery (eg, 
functional BAO) due to occlusion of the distal intracranial 
vertebral artery (V4 segment) will be included. Arterial oc-
clusion will be confirmed by imaging studies, such as CT 
angiography or digital subtraction angiography. In addi-
tion, the modified Rankin scale (mRS) score should be ≤2 
before intervention. Related anatomy, clinical symptoms 
and diagnosis methods of the posterior circulation stroke 
have been illustrated by previous researches and will be re-
ferred to when we conduct this systemic review and meta- 
analysis.16 17

2. Intervention
The intervention will be SMT plus EVT and include 
stent retrieval thrombectomy, thromboaspiration, 
stenting, intra- arterial thrombolysis, balloon angioplas-
ty or combinations of any of these approaches. EVT 
should be initiated within 24 hours of the estimated 
time of BAO.

3. Comparator
The comparator will be SMT alone, which includes intra-
venous thrombolysis (recombinant tissue plasminogen 
activator or urokinase), systematic anti- coagulation, an-
tiplatelet medications or combinations of these medical 
treatments.

4. Outcomes
At least one of the following items should be reported: 
(a) Efficacy

 ► Primary efficacy outcome: the mRS≤2 at 90 days after 
intervention as good functional outcome.

 ► Secondary efficacy outcomes: National Institutes of 
Health Stroke Scale (NIHSS) score at 24 hours after 
intervention as short- term stroke severity, and the modi-
fied Thrombolysis in Cerebral Infarction scale ≥2b after 
intervention as successful recanalisation.
(b) Safety

 ► Mortality (mRS=6) at 90 days after intervention.
 ► Other outcomes, such as symptomatic intracranial haem-

orrhage and other severe adverse events, such as pneu-
monia, heart failure and systemic haemorrhage. The 
definition of symptomatic intracranial haemorrhage 
is intracranial haemorrhage based on imaging and ≥4 
points increase of the NIHSS score within 24 hours after 
intervention.

5. Study type
 ► RCTs and observational studies (cohort studies, case–

control studies) will be included. The inclusion of obser-
vational studies is to gather sufficient data for outcome 
evaluation and to minimise the type II errors that can 
result from the lack of statistical power found in sole 
RCTs.18 19
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Exclusion criteria
1. Patients with intracranial haemorrhage, significant 

cerebellar mass effect and acute hydrocephalus on CT 
or MRI before stroke.

2. Inability to extract separate data from SMT or EVT 
treatment.

3. No report about aforementioned outcomes or an in-
ability to extract the exact number of complications.

4. Unsuitable study types, such as case report, case series, 
studies with a sample size less than 10 and studies with 
unavailable full text.

Data selection and analysis
Selection of studies
Two reviewers will screen and select the eligible studies, inde-
pendently (figure 1). First, the reviewers will screen titles, 
keywords and abstracts and then exclude irrelevant studies. 
Second, we will acquire the full articles of all remaining 
studies. Subsequently, the reviewers will read the studies 
to assess their eligibility for inclusion and document the 
reasons for study exclusion. When data from the same trial 
are reported in more than one article, we will select the most 
recent study or the one with the largest sample size. A third 
reviewer will help to solve any disagreements between the 
former two reviewers.

Data collection
A standardised form will be used for data extraction by 
two reviewers independently. The extracted data will 
include the following information:

1. Study characteristics, such as type of study, authors, year 
of publication, sample size and number of patients.

2. Patient characteristics, such as mean age, gender, med-
ical history, site of occlusion and baseline NIHSS score.

3. Intervention characteristics, such as the type of endo-
vascular treatment and medical treatment.

4. Efficacy and safety outcomes.
A third reviewer will be involved when a disagreement 

cannot be resolved by discussion. If an included study 
has unclear or missing data, we will contact the corre-
sponding authors.

Risk of bias assessment
Risk of bias exists in included studies, and two indepen-
dent reviewers will evaluate it. The Cochrane Collabora-
tion criteria (RoB tool V.2) and the Newcastle- Ottawa scale 
will be used for RCTs and observational studies (online 
supplemental file 3).18 19 Each domain of included studies 
will be given a score on the risk of bias.

Measures of treatment effect and data synthesis
Treatment effect will be reported as relative risk with 95% 
CIs for the outcomes of dichotomous data or categorical 
data. For continuous variables, such as NIHSS score, we 
will use mean differences with 95% CIs. Only in the case 
of there being sufficient sample size in three or more 
studies, we will conduct a meta- analysis of outcomes; a 
narrative presentation of the study results will be provided 
under circumstance of lacking data.19 For interventional 

Figure 1 Flow diagram of literature for systematic review and meta- analysis.
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data from RCTs and observational data from observa-
tional studies, we will combine these data. The software 
RevMan V.5.3 will be used to analyse all data.

Assessment of clinical and methodological heterogeneity
Assessment of heterogeneity
Heterogeneity will be measured with the I2 statistic before 
any outcome is pooled. The results will be classified 
into mild (<40%), moderate (40%–60%) or substantial 
(>60%). If there is substantial heterogeneity and a suffi-
cient number of included trials, we will use subgroup 
analyses to examine the possible origins of heterogeneity, 
which may include different study types, locations, patient 
characteristics and endovascular treatments. Sensitivity 
analyses will also be conducted to evaluate the effect of 
exclusion for the study with a high overall risk bias.

Assessment of publication biases
We will conduct a thorough protocol review of the 
included studies to evaluate reporting biases. As the 
number of included studies will possibly go beyond 10, 
funnel plot is suitable for assessing publication bias.

Assessment of pooled effect estimates
If there is mild heterogeneity (I2<20%) of intervention 
outcomes in included studies, the Mantel- Haenszel method 
of fixed- effect model will be applied; otherwise, the DerSi-
monian and Laird method of random effects model will be 
performed.20 The standard of statistical significance is p value 
<0.05. When statistical pooling is determined to be unreal-
istic because of substantial heterogeneity, the results will be 
presented in tables and discussed afterwards.

The guideline of the Grading of Recommendations Assess-
ment, Development and Evaluation system will be used 
to evaluate the quality of evidence that contributes to the 
pooled- effect estimates of the main outcomes of RCTs or the 
quality of evidence of single study. We will then construct a 
table that summarises the overall study results.

Patient and public involvement
As the present study is a systematic review based on published 
data, patient and public are not involved in the study design, 
conduct, data analysis and result dissemination.

DISCUSSION
Although SMT plus EVT has been reported to be superior 
to SMT alone in many previous RCTs at improving proximal 
anterior circulation in patients with stroke,21–25 the safety 
and efficacy of EVT to treat patients of acute BAO remains 
uncertain. Therefore, an updated and high quality systematic 
review and meta- analysis for acute BAO treatment is needed. 
We expect that this study will provide direct and practical clin-
ical evidence for clinicians who must decide, which treatment 
is suitable for acute BAO, as well as guide future research. 
Thus, patients with acute BAO could obtain maximal benefit 
from the first therapeutic choice recommended from current 
guidelines.

Ethics and dissemination
Ethical approval for this systematic review and meta- analysis 
is not needed because we will not collect the primary data of 
patients. We will publish and present the results of this study 
in a peer- reviewed journal and related conferences.
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Supplementary file 1. PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recom-

mended items to address in a systematic review protocol*  

Section and 

topic 
Item 

No 
Checklist item Check  

results 

ADMINISTRATIVE INFORMATION  

Title:   P1, L1-2 

 Identifi-

cation 
1a Identify the report as a protocol of a systematic review Yes  

 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such Yes 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number Yes  

P2, L27 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of 

corresponding author 
Yes 

P1, L4-19 

 Contri-

butions 
3b Describe contributions of protocol authors and identify the guarantor of the review Yes 

P8, L30-34 

Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list 

changes; otherwise, state plan for documenting important protocol amendments 
No 

Support:   P8, L40-41 

 Sources 5a Indicate sources of financial or other support for the review Yes 

 Sponsor 5b Provide name for the review funder and/or sponsor Yes 
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 Role of 

sponsor or 

funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol Yes 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already known Yes 

P4, L2-26 

Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, 

comparators, and outcomes (PICO) 
Yes 

P4, L27-29 

METHODS  

Eligibility crite-

ria 
8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such 

as years considered, language, publication status) to be used as criteria for eligibility for the review 
Yes 

P5, L6-P6, 

L10  

Information 

sources 
9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or 

other grey literature sources) with planned dates of coverage 
Yes 

P4, L39-P5, 

L4 

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it 

could be repeated 
Yes 

Supplemen-

tary file 2 

Study records:    

Data man-

agement 

11a Describe the mechanism(s) that will be used to manage records and data throughout the review Yes 

P6, L21-32 

Selection 

process 
11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of 

the review (that is, screening, eligibility and inclusion in meta-analysis) 
Yes 

P6, L13-20 

Data  

collection 

process 

11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), 

any processes for obtaining and confirming data from investigators 
Yes 

P6, L21-32 
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Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned 

data assumptions and simplifications 
Yes 

P6, L24-30 

Outcomes and 

prioritization 
13 List and define all outcomes for which data will be sought, including prioritization of main and additional out-

comes, with rationale 
Yes 

P5, L27-40 

Risk of bias in 

individual stud-

ies 

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at 

the outcome or study level, or both; state how this information will be used in data synthesis 
Yes 

P6, L34-39 

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised Yes 

P7, L2-10 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data 

and methods of combining data from studies, including any planned exploration of consistency (such as I2, Ken-

dall’s τ) 

Yes 

P7, L14-16 

 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) Yes 

P7, L16-20 

15d If quantitative synthesis is not appropriate, describe the type of summary planned Yes 

P7, L8-9 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within 

studies) 
Yes 

P7, L21-24 

Confidence in 

cumulative evi-

dence 

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) Yes 

P7, L31-35 

 

 

 
* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important clarifi-

cation on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the PRISMA-P 

Group and is distributed under a Creative Commons Attribution Licence 4.0.  

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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Supplementary file 2 Search strategy 

⚫ Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, 

Daily and Versions(R) 

No. Searches 

1 endovascular procedures/ or catheterization/ or angioplasty/ or exp angioplasty, balloon/ 

2 vascular surgical procedures/ or exp thrombectomy/ or exp embolectomy/ 

3 exp stents/ 

4 (angioplast$ or stent$ or pta or revasculari?ation or recanali?ation or catheter$ or dilatation or 

thromboaspirat$ or thrombo-aspirat$ or thrombecto$ or embolecto$).tw. 

5 ((clot or thrombus or thrombi or embol$) adj5 (aspirat$ or remov$ or retriev$ or fragmentation 

or retract$ or extract$ or obliterat$ or dispers$)).tw. 

6 thrombolytic therapy/ or fibrinolytic agents/ or tissue plasminogen activator/ or exp 

plasminogen activators/ or fibrinolysis/ 

7 (thromboly$ or fibrinoly$ or recanali?ation).tw. 

8 ((clot or thrombus or thrombi or embol$) adj5 (lyse or lysis or dissolve$ or dissolution)).tw.  

9 (tPA or t-PA or rtPA or rt-PA or plasminogen or plasmin or alteplase or actilyse).tw. 

10 (anistreplase or streptodornase or streptokinase or urokinase or pro?urokinase or rpro?uk or 

lumbrokinase or duteplase or lanoteplase or pamiteplase or reteplase or saruplase or 

staphylokinase or streptase or tenecteplase or desmoteplase or retevase).tw. 

11 6 or 7 or 8 or 9 or 10 

12 infusions, intra-arterial/ 

13 (intra arterial or intra-arterial or intraarterial or IA).tw. 

14 12 or 13 

15 11 and 14 

16 ((mechanical or pharmacomechanical or endovascular or neurovascular) adj5 (thrombolys$ or 

reperfusion or fragmentation or aspirat$)).tw. 

17 1 or 2 or 3 or 4 or 5 or 15 or 16 

18 vertebrobasilar insufficiency/ or basal ganglia cerebrovascular disease/  

19 basilar artery/ 

20 arterial occlusive diseases/ or exp arteriosclerosis/ or constriction, pathologic/ 

21 19 and 20 

22 ((basilar or vertebrobasilar or vertebro-basilar) adj5 (stenos?s or isch?emia or insufficien$ or 

arteriosclerosis or atherosclerosis or occlus$ or obstruct$ or plaque$)).tw. 
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23 18 or 21 or 22 

24 17 and 23 

25 Vertebrobasilar Insufficiency/su, th [Surgery, Therapy] 

26 Basilar Artery/su [Surgery] 

27 25 or 26 

28 24 or 27 

29 randomized controlled trials as topic/ 

30 randomized controlled trial/ 

31 random allocation/ 

32 double blind method/ 

33 single blind method/ 

34 clinical trial/ 

35 clinical trial, phase i.pt 

36 clinical trial, phase ii.pt 

37 clinical trial, phase iii.pt 

38 clinical trial, phase iv.pt 

39 controlled clinical trial.pt 

40 randomized controlled trial.pt 

41 multicenter study.pt 

42 clinical trial.pt 

43 exp clinical trials as topic/ 

44 or/29-43 

45 (clinical adj trial$).tw 

46 ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw 

47 placebos/ 

48 placebo$.tw 

49 randomly allocated.tw 

50 (allocated adj2 random$).tw 

51 or/45-50 

52 44 or 51 

53 case report.tw 
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54 letter/ 

55 historical article/ 

56 or/53-55 

57 52 not 56 

58 exp case control studies/ 

59 exp cohort studies/ 

60 case control.tw. 

61 (cohort adj (study or studies)).tw. 

62 cohort analy$.tw. 

63 (observational adj (study or studies)).tw. 

64 longitudinal.tw. 

65 retrospective.tw. 

66 cross sectional.tw. 

67 cross-sectional studies/ 

68 or/58-67 

69 57 or 68 

70 exp animals/ not humans.sh. 

71 69 not 70 

72 28 and 71  

73 limit 72 to english language 
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⚫ Cochrane Central Register of Controlled Trials (CENTRAL) 

No. Searches 

#1 MeSH descriptor: [Endovascular Procedures] this term only 

#2 MeSH descriptor: [Catheterization] this term only 

#3 MeSH descriptor: [Angioplasty] this term only 

#4 MeSH descriptor: [Angioplasty, Balloon] explode all trees 

#5 MeSH descriptor: [Vascular Surgical Procedures] this term only 

#6 MeSH descriptor: [Thrombectomy] explode all trees 

#7 MeSH descriptor: [Embolectomy] explode all trees 

#8 MeSH descriptor: [Stents] explode all trees 

#9  angioplast* or stent* or pta or revasculari?ation or recanali?ation or catheter* or dilatation or 

thromboaspirat* or thrombo-aspirat* or thrombecto* or embolecto* 

#10  (clot or thrombus or thrombi or embol*) near/5 (aspirat* or remov* or retriev* or 

fragmentation or retract* or extract* or obliterat* or dispers*) 

#11 MeSH descriptor: [Thrombolytic Therapy] this term only 

#12 MeSH descriptor: [Fibrinolytic Agents] this term only 

#13 MeSH descriptor: [Tissue Plasminogen Activator] this term only 

#14 MeSH descriptor: [Plasminogen Activators] explode all trees 

#15 MeSH descriptor: [Fibrinolysis] this term only 

#16 thromboly* or fibrinoly* or recanali?ation 

#17 (clot or thrombus or thrombi or embol*) near/5 (lyse or lysis or dissolve* or dissolution)  

#18 tPA or t-PA or rtPA or rt-PA or plasminogen or plasmin or alteplase or actilyse or anistreplase 

or streptodornase or streptokinase or urokinase or pro?urokinase or rpro?uk or lumbrokinase 

or duteplase or lanoteplase or pamiteplase or reteplase or saruplase or staphylokinase or 

streptase or tenecteplase or desmoteplase or retevase 

#19 #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 

#20 MeSH descriptor: [Infusions, Intra-Arterial] this term only 

#21 intra arterial or intra-arterial or intraarterial or IA 

#22 #20 or #21 

#23 #19 and #22 

#24 (mechanical or pharmacomechanical or endovascular or neurovascular) near/5 (thrombolys* 

or reperfusion or fragmentation or aspirat*) 
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#25 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #23 or #24 

#26 MeSH descriptor: [Vertebrobasilar Insufficiency] this term only 

#27 MeSH descriptor: [Basal Ganglia Cerebrovascular Disease] this term only 

#28 MeSH descriptor: [Basilar Artery] this term only 

#29 MeSH descriptor: [Arterial Occlusive Diseases] this term only 

#30 MeSH descriptor: [Arteriosclerosis] explode all trees 

#31 MeSH descriptor: [Constriction, Pathologic] this term only 

#32 #29 or #30 or #31 

#33 #28 and #32 

#34 (basilar or vertebrobasilar or vertebro-basilar) near/5 (stenos?s or isch?emia or insufficien* or 

arteriosclerosis or atherosclerosis or occlus* or obstruct* or plaque*) 

#35 #26 or #27 or #33 or #34 

#36 #25 and #35 

#37 MeSH descriptor: [Vertebrobasilar Insufficiency] this term only and with qualifier(s): [surgery 

- SU, therapy - TH] 

#38 MeSH descriptor: [Basilar Artery] this term only and with qualifier(s): [surgery - SU] 

#39 #36 or #37 or #38 in Trials 
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⚫ Embase 

No. Searches 

#1 'endovascular surgery'/de OR 'catheterization'/de OR 'angioplasty'/exp OR 'angioplasty 

catheter'/exp OR 'percutaneous transluminal angioplasty'/de OR 'balloon catheter'/exp OR 

'balloon catheterization'/de OR 'balloon dilatation'/de OR 'stent'/exp OR 'vascular surgery'/de 

OR 'thrombectomy'/exp OR 'embolectomy'/exp OR 'thrombectomy device'/exp 

#2 angioplast* OR stent* OR pta OR revasculari?ation OR recanali?ation OR catheter* OR 

dilatation OR thromboaspirat* OR 'thrombo aspirat*' OR thrombecto* OR embolecto* 

#3 (clot OR thrombus OR thrombi OR embol*) NEAR/5 (aspirat* OR remov* OR retriev* OR 

fragmentation OR retract* OR extract* OR obliterat* OR dispers*) 

#4 'fibrinolytic therapy'/exp OR 'fibrinolytic agent'/de OR 'plasmin'/de OR 'plasminogen'/de OR 

'plasminogen activator'/exp OR 'fibrinolysis'/exp 

#5 thromboly* OR fibrinoly* OR recanali?ation 

#6 (clot OR thrombus OR thrombi OR embol*) NEAR/5 (lyse OR lysis OR dissolve* OR 

dissolution) 

#7 tpa OR 't pa' OR rtpa OR 'rt pa' OR plasminogen OR plasmin OR alteplase OR actilyse OR 

anistreplase OR streptodornase OR streptokinase OR urokinase OR pro?urokinase OR rpro?uk 

OR lumbrokinase OR duteplase OR lanoteplase OR pamiteplase OR reteplase OR saruplase 

OR staphylokinase OR streptase OR tenecteplase OR desmoteplase OR retevase 

#8 #4 OR #5 OR #6 OR #7 

#9 'intraarterial drug administration'/de 

#10 (intra NEAR/2 arterial) OR 'intra arterial' OR intraarterial OR ia 

#11 #9 OR #10 

#12 #8 AND #11 

#13 (mechanical OR pharmacomechanical OR endovascular OR neurovascular) NEAR/5 

(thrombolys* OR reperfusion OR fragmentation OR aspirat*) 

#14 #1 OR #2 OR #3 OR #12 OR #13 

#15 'vertebrobasilar insufficiency'/de OR 'basilar artery obstruction'/de 

#16 'basilar artery'/de 

#17 'occlusive cerebrovascular disease'/de OR 'artery occlusion'/exp OR 'arteriosclerosis'/exp 

#18 #16 AND #17 

#19 (basilar OR vertebrobasilar OR 'vertebro basilar') NEAR/5 (stenos?s OR isch?emia OR 

insufficien* OR arteriosclerosis OR atherosclerosis OR occlus* OR obstruct* OR plaque*) 
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#20 #15 OR #18 OR #19 

#21 #14 AND #20 

#22 'clinical trial'/de OR 'randomized controlled trial'/de OR 'controlled clinical trial'/de OR 

'multicenter study'/de OR 'phase 3 clinical trial'/de OR 'phase 4 clinical trial'/de OR 

'randomization'/exp OR 'single blind procedure'/de OR 'double blind procedure'/de OR 

'crossover procedure'/de OR 'placebo'/de OR 'prospective study'/de 

#23 (randomi?ed NEAR/2 controlled NEAR/2 trial*) OR rct OR placebo* 

#24 random* NEAR/2 allocat* 

#25 (single OR double OR treble OR triple) NEAR/2 blind* 

#26 #22 OR #23 OR #24 OR #25 

#27 'abstract report'/de OR 'letter'/de 

#28 (#22 OR #23 OR #24 OR #25) AND ([conference abstract]/lim OR [conference paper]/lim OR 

[editorial]/lim OR [letter]/lim OR [note]/lim) 

#29 case NEAR/2 report 

#30 #27 OR #28 OR #29 

#31 #26 NOT #30 

#32 'clinical study'/de OR 'case control study'/de OR 'longitudinal study'/de OR 'retrospective 

study'/de OR 'prospective study'/de OR 'cohort analysis'/de 

#33 (cohort OR observational OR 'case control' OR 'cross sectional') NEAR/5 (study OR studies) 

#34 #32 OR #33 

#35 #31 OR #34 

#36 'animal'/exp NOT 'human'/exp 

#37 #35 NOT #36 

#38 #21 AND #37 

#39 #21 AND #37 AND [english]/lim 
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Supplementary file 3 
 
         NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE 

 CASE CONTROL STUDIES 

 

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and 

Exposure categories. A maximum of two stars can be given for Comparability. 

 

Selection 

1) Is the case definition adequate? 

a) yes, with independent validation  

b) yes, eg record linkage or based on self reports 

c) no description 

2) Representativeness of the cases 

a) consecutive or obviously representative series of cases  

b) potential for selection biases or not stated 

3) Selection of Controls 

a) community controls  

b) hospital controls 

c) no description 

4) Definition of Controls 

a) no history of disease (endpoint)  

b) no description of source 

Comparability 

1) Comparability of cases and controls on the basis of the design or analysis 

a) study controls for _______________ (Select the most important factor.)  

b) study controls for any additional factor  (This criteria could be modified to indicate specific                   

control for a second important factor.) 

 

Exposure 

1) Ascertainment of exposure 

a) secure record (eg surgical records)  

b) structured interview where blind to case/control status  

c) interview not blinded to case/control status 

d) written self report or medical record only 

e) no description 

2) Same method of ascertainment for cases and controls 

a) yes  

b) no 

3) Non-Response rate 

a) same rate for both groups  

b) non respondents described 

c) rate different and no designation 
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 NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE 

 COHORT STUDIES 

 

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and 

Outcome categories. A maximum of two stars can be given for Comparability 

 

Selection 

1) Representativeness of the exposed cohort 

a) truly representative of the average _______________ (describe) in the community   

b) somewhat representative of the average ______________ in the community  

c) selected group of users eg nurses, volunteers 

d) no description of the derivation of the cohort 

2) Selection of the non exposed cohort 

a) drawn from the same community as the exposed cohort  

b) drawn from a different source 

c) no description of the derivation of the non exposed cohort  

3) Ascertainment of exposure 

a) secure record (eg surgical records)  

b) structured interview  

c) written self report 

d) no description 

4) Demonstration that outcome of interest was not present at start of study 

a) yes  

b) no 

Comparability 

1) Comparability of cohorts on the basis of the design or analysis 

a) study controls for _____________ (select the most important factor)  

b) study controls for any additional factor  (This criteria could be modified to indicate specific                   

control for a second important factor.) 

Outcome 

1) Assessment of outcome  

a) independent blind assessment   

b) record linkage  

c) self report  

d) no description 

2) Was follow-up long enough for outcomes to occur 

a) yes (select an adequate follow up period for outcome of interest)  

b) no 

3) Adequacy of follow up of cohorts 

a) complete follow up - all subjects accounted for   

b) subjects lost to follow up unlikely to introduce bias - small number lost - > ____ % (select an                    

adequate %) follow up, or description provided of those lost)  

c) follow up rate < ____% (select an adequate %) and no description of those lost 

d) no statement 
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Note: 1  means 1 point, and studies with scores of 0–4 points were identified as low quality and 5–9 points as 

high quality and only high-quality literature will be in our analysis. 
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