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1 Study Overview 

For a detailed description of ARCTIC-I, please refer to the study protocol.  

1.1 Background and Rationale 
Endovascular thrombectomy (ET) is the standard of care for selected patients with acute ischaemic 

stroke due to large-vessel occlusion.1,2 

During ET, some patients imperatively require general anaesthesia with intubation and controlled ven-

tilation because of severe agitation, reduced consciousness, loss of airway protective reflexes, or im-

paired respiratory function. On the other hand, symptoms might be so slight that patients manage to 

cooperate and lie still. In between, there are patients with preserved airway protective reflexes and 

stable respiration who need sedation to establish adequate conditions for the intervention.3 In these 

cases, ET can be done under sedation with preserved spontaneous ventilation as well as under general 

anaesthesia with endotracheal intubation and controlled mechanical ventilation.4 There are still open 

questions concerning anaesthesiological management of the patient during the intervention.5 Alt-

hough current guidelines give gross recommendations,6 detailed information, like on choice of tech-

nique or drugs, are missing.7  

The present study is intended to describe the variation of routine clinical practice for anaesthesiologi-

cal care during ET. In the collected data characterising the patients’ pre-stroke state of health, the 

vascular accident itself, the course and success of ET, periprocedural management and physiology, we 

will look for the factors of anaesthetic management that are independently correlated with a good or 

bad outcome. 

1.2 Objectives 
ARCTIC-I aims to describe international differences in anaesthesia care for ET. Based on these data, we 

will investigate how individual aspects of anaesthesiological support during ET (i.e. anaesthetic tech-

nique, substances used, management of haemodynamics, oxygenation and ventilation) influence the 

functional outcome of patients three months after stroke.  

The secondary objectives are to find factors that predict failing sedation with need of conversion to 

general anaesthesia and controlled mechanical ventilation. Moreover, we will try to define which pa-

tients can successfully be extubated at the end of the procedure. 

1.3 Patient Population 
Any patient undergoing endovascular thrombectomy for out-of-hospital stroke with anaesthesiologi-

cal support (using either standby, sedation or general anaesthesia) is a candidate for enrolment in 

ARCTIC-I. Eligibility criteria are as follows.  

 Inclusion criterion: ET for acute ischaemic stroke involving anaesthesia care 

 Exclusion criteria:  

o In-hospital onset of stroke 

o Inclusion in another study 

o Age under 18 years 

Patients who wish to withdraw from the study may do so at any point. Withdrawal will be presented 

as an absolute frequency.  
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1.4 Study Design 
ARCTIC-I is a prospective, international, observational, multicentre cohort and nested case-control 

study.  

1.5 Endpoints 

1.5.1 Primary Endpoint 
The proportion of patients able to live independently 3 months after their stroke is the primary end-

point. This corresponds to a modified Rankin scale (mRS) ≤ 2 (see table below).8 At follow-up on day 

90 (range, 80–105 days after ET), the mRS is assessed in a validated structured telephone interview 

with the patient (or relative), alternatively on the occasion of a clinical follow-up visit.  

TABLE: MODIFIED RANKIN SCALE (adapted from Kasner8).  

mRS Description Explanation 

0 No symptoms - 

1 No significant disability  Able to carry out all usual activities, despite some symptoms 

2 Slight disability Able to look after own affairs without assistance,  
but unable to carry out all previous activities 

3 Moderate disability  Requires some help, but able to walk unassisted 

4 Moderately severe  
disability 

Unable to attend to own bodily needs without assistance,  
and unable to walk unassisted 

5 Severe disability  Requires constant nursing care and attention, bedridden,  

incontinent 

6 Dead - 

1.5.2 Secondary Endpoints 
The following secondary endpoints will be used (cf. data collection form, Appendix 9B).  

 On the day of the intervention (day 0):  

o Duration from patient takeover by the anaesthesia team to arterial puncture (for ET) 

o Duration from arterial puncture to reperfusion (or, in case of futility, last attempt of clot 

removal) 

o Duration from patient takeover by the anaesthesia team to reperfusion (or last attempt of 

clot removal) 

o Proportion of technical success as graded by interventionalist (corresponding to an mTICI 

score10,11 of 2b or better) 

o Frequency of conversion from sedation to general anaesthesia: proportion of patients pri-

marily treated awake or with sedation that were subsequently intubated 

o Among the intubated patients: ratio of patients breathing spontaneously without endo-

tracheal tube or supraglottic airway device before transfer from the angio suite 

 At follow-up (90 days; range, 80–105 days) 

o Proportion of patients able to walk without assistance (i. e., mRS ≤ 3) 

o Mortality at 90 days (equivalent to frequency of mRS 6) 

o Functional outcome using the full ordinal mRS 

o The proportion of patients whose mRS score has not worsened (as compared to their 

pre-stroke status) 
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2 Statistical Methods 

2.1 Planned Sample Size 
A number of 10 observations per parameter of a multivariable model has been recommended for con-

sistent estimation.12 With a binary outcome this rule refers to the number of observations in the less 

frequent outcome class. Considering the subgroup of posterior circulation strokes, which represent 

approximately 20% of cerebral large vessel occlusions,13 the overall sample size, which is expected to 

lie within the range of 5,000-10,000 patients for the given recruitment period of 1.5 years, reduces to 

1,000-2,000 patients. With a binary outcome representing a rare event, for example occurring in 5% 

of the patients, there would be 50-100 events observed. This results in 50/10 = 5 to 100/10 = 10 pa-

rameters for estimation, which is already a limiting factor against the background of >10 predictor 

variables and the additional interaction effects that should be simultaneously investigated in a multi-

variable model. Therefore 5,000 patients overall is a minimum sample size needed for the planned 

analyses. Sample sizes up to 10,000 patients will be pursued to extend the multiplicity of the model 

and to thereby increase the information gain. 

2.2 Data Sets for Analysis 
In the main analyses, all participating patients are evaluated together, taking into account the handling 

of missing values described below.  

2.3 Definitions and Handling of Missing Data 

2.3.1 General Time Definitions 
Day 0 is defined as the day of groin puncture for ET. All other day definitions are relative to Day 0. All 

analyses will be performed on day basis unless otherwise specified. 

2.3.2 Definition of Days and Time Windows 

 Screening: After ET 

 Enrolment: Before day 90 (range, day 80–105) 

 Data acquisition:  

o Section 1 and 2 of data collection form between enrolment and follow-up 

o Section 3 of data collection form at follow-up around day 90 (range, day 80–105) 

2.3.3 Handling of missing values 

Missing data might include missing co-variables for the regression models and missing answers upon 

follow-up. In case of missing values, multiple imputation,14 conditional imputation by Random For-

ests15 or use of nonparametric models16 that can process missing values will be considered.  

2.4 Analysis of endpoints 

Exploratory univariable and multivariable regression models will be computed to investigate prognos-

tic and predictive factors associated with treatment for each of the primary and secondary endpoints.17 

Centers will be included as clusters in these analyses, for example by use of robust Huber-White esti-

mators of the covariance matrix or by use of random effects (intercepts) in mixed-effects models. Ex-

ploratory hypothesis testing of model coefficients and corresponding linear hypotheses will be per-

formed at two-sided 5% significance levels and will be accompanied by 95% confidence intervals of 

effect estimates.  

Sensitivity analyses will be performed by further parametric and nonparametric models from the field 

of personalized medicine, e.g. using the ‘Virtual Twins’ method18 or inverse probability of treatment 

weighting (IPTW).19 
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A subgroup analysis of patients with occlusions in the anterior and posterior cerebral circulation will 

be performed by inclusion of interaction effects in the regression models.20  

The statistical analyses will be performed with R version 4.0.3 or higher (The R Foundation for Statisti-

cal Computing, Vienna, Austria). 

2.5 Demographics and other Baseline Characteristics 
Patient characteristics (such as age, sex, pre-stroke mRS), stroke characteristics (such as symptom se-

verity, location of vessel occlusion, early signs of infarction, latency to reperfusion) and other descrip-

tive variables will be summarized by treatment group. 
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