
Anesthesia in Thrombectomy

Best Practice ?

Mads Rasmussen



No disclosures !

ECMINT 2019



Generel Anesthesia

Pro

• Immobilization

•Fewer complications ?

•Improved revacularization ?

• Secure airway

CON

•Unstable Hemodynamics 

•Time delay ?

•Ressources (additional workforce)

Procedural sedation

Pro

• Stable hemodynamics 

• Neurological monitoring

• Reduced time delay before initiation 

of EVT ?

CON

• Unstable airway

• movements

•risc of EVT complications ?

•Increased EVT procedure time ?

•Increased X-ray dosage ?

•Increased contrast dosage ?

Anesthetic strategy: Pro’s and Con’s ECMINT 2019



GOLIATHStudy Patients No. with non-GA No. with GA Anesthetic data Hemodynamic data Outcome

Langner et al.   

2013[22]

Retrospective, single centre, 

124 patients with AIS

105 19 No significant difference for recanalization rate and 

complications between the two groups

John et al. 2014[25] Retrospective, single centre, 

190 patients with AIS

99 91 Yes Yes Higher mortality in the GA group

Abou-Chebl et al.   

2014[23]

Retrospective, multi centre, 

281 patients with AIS

85 196 No No Clinical outcome (mRS) and survival significantly better in the 

LA group

Li F et al. 

2014[18]

Retrospective, single centre, 

109 patients with AIS

74 35 No Admission MAP

Procedure MAP
Duration of procedure and time-to-revascularization were 

longer in the GA group. Mortality was higher in the GA group

Abou-Chebl et al.   

2015 [20]

Retrospective, 416 patients 

with AIS from the 

Interventional Management of 

Stroke III trial

269 147 No No GA was associated with worse outcome and increased 

mortality in the EVT arm; this was primarily true for patients 

with medical indications for GA

van den Berg et al. 

2015[21]

Retrospective, multi centre, 

348 patients with AIS

278 70 No No Non-GA was associated with good clinical outcome. When 

adjusting for prespecified prognostic factors statistical 

significance was lost

Jagani et al.

2016[26]

Retrospective, single centre, 

99 patients with AIS

61 38 Yes Yes Conscious sedation associated with favorable outcome

Just et al.

2016[27]

Retrospective, single centre, 

109 patients

67 42 No No GA associated with higher in-hospital and 3 months mortality 

and poorer neurological outcome at hospital discharge                                                                        

Berkhemer et al. 

2016[19]

Post hoc analysis of 216 

patients in the MR CLEAN 

trial (multi centre)

137 79 No Baseline systolic BP 

only. 

No peri-procedural 

hemodynamic data

Only treatment without GA was associated with a significant 

treatment benefit in MR CLEAN

Bekelis et al. 

201724

Retrospective analysis from 

New York State database, 

1174 patients

33 441 No No
GA associated with increased case-fatality rate and hospital 

length of stay

Brinjikji et al. 

2015[5]

Meta-analysis, 9 

observational studies, 1956 

patients with AIS

1142 814 No No GA group had higher odds of death and respiratory 

complications and lower odds of good functional outcome 

and successful angiographic outcome

Brinjikji et al. 

2017[30]

Meta-analysis, 22 studies (19 

observational and 3 RCT´s), 

4716 patients with AIS

2897 1819 No No GA was associated with lower odds of good functional 

outcome

Campbell et al. 

2018[31]

Meta-analysis, 7 RCT´s 

comparing EVT for AIS with 

standard care. 871 out of 1764 

patients received EVT (but 74 

excluded)

236 561 No No EVT improved functional outcome in both groups but 

outcomes were significantly better in the non-GA group.

Meta-analyses

Anesthetic strategy: Retrospective studies

Rasmussen L  et al. Curr Anesth Rep 2018(Review)
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Anesthetic strategy: Retrospective studies

OR (95% CI) for improved outcome using non-GA  vs. GA:  1.53 (1.14-2.04, P= 0.0044)

HERMES meta-analysis,  Lancet Neurol 2018
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Completed Randomized Trials

SIESTA
Heidelberg, Germany

GOLIATH
Aarhus, Denmark

AnSTROKE
Gothenburg, Sweeden

Anesthetic Strategy: Randomized trials

Löwhagen Hendén et al. Stroke 2017

Simonsen et al. JAMA Neurol 2018

Schönenberger et al. JAMA  2016

Inclusion criteria:

Anterior circulation stroke

NIHSS ≥ 10

Groin ≤ 6h-8 (AnStroke)

Premorbid mRS 0-2 

(GOLIATH)

DWI infarct ≤ 70ml: (GOLIATH)
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Anesthetic Strategy: Randomized trials

Inclusion and baseline

data
SIESTA

Single-centre RCT

(April 2014-Feb 2016)

Single-centre RCT

(Nov 2013-sept 2016)

Single-centre RCT

(Mar 2015-feb 2017) 

GA CS

Rasmussen L  et al. Curr Anesth Rep 2018(Review)

73 77 45 45 65 63
Randomized and included in 

primary analysis (n)

17 17 20 17 18 17Baseline NIHSS (median)

11(14) 7(13) 4(6)Converted to GA, n (%)
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Trial Anesthetics N GA CS Diff

Anesthetic Strategy: Randomized trials

SIESTA

AnStroke

GOLIATH

GA: Prop/Remi

CS : Prop/Remi

GA: Remi/Sevo

CS : Remi

GA: Prop/Remi

CS : Prop/Fent

Change in 24-hour 

NIHSS, mean (95% CI)

mRS at 90 days, 

median (IQR)

Infarct growth on MRI, 

median (IQR), ml

150

90

128

-3.2 (-5.6 to -0.8)

3(1-4)

8.2(2.2-38.6)

-3.6(-5.5 to -1.7)

3(1-5.5)

19.4(2.4-79)

-0.4

0

11.2

0.82

0.5

0.1

Rasmussen L  et al. Curr Anesth Rep 2018(Review)

Löwhagen Hendén et al. 
Stroke 2017

Simonsen et al.
JAMA Neurol 2018

Schönenberger et al. 
JAMA  2016
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Anesthetic Strategy: Randomized trials

Outcomes SIESTA

GA                  CS

NIHSS score (24 hours) 14 14 8 9 6 10

Mortality at 3 months, n (%) 18(25) 19(25) 6(13) 11(24) 5(8) 8(13)

Rasmussen L  et al. Curr Anesth Rep 2018(Review)

mRS score at 3 months, 

median(IQR)

mRS score 0-2 at 3 months,

n (%)

4(2-5) 4(3-5) 3(1-4) 3(1-5.5) 2(1-3)* 2(1-4)

27(37) * 14(18) 19(42) 18(40) 44(68) 33(52)

* P< 0.05
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18%

11%

29%

22%

20%

19%

12%

13%

11%

16%

2%

6%

8%

18%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

General anesthesia

Conscious sedation

GOLIATH 90 day mRS

mRS 0 mRS 1 mRS 2 mRS 3 mRS 4 mRS 5 mRS 6

Ordinal logistic regression: 

OR of lower 90 day mRS for patients treated with GA = 1.91 (95%CI: 1.03-3.56)

Anesthetic Strategy: Randomized trials

Simonsen et al. JAMA Neurol 2018
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Anesthetic Strategy: IPD Meta-analysis

• IPD meta-analysis

• N = 368

• Primary outcome: 90-day modified Rankin Score
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Anesthetic Strategy: IPD Meta-analysis ECMINT 2019



Anesthetic Strategy: AHA Guidelines (2019) ECMINT 2019



Anesthetic strategy: Conversion from LA/PS to GA ECMINT 2019

N = 254 

Converted = 25

(from LA or PS to GA)  

Anesthetic strategy: Summary and Best Practice



Anesthetic strategy: Summary and Best Practice ECMINT 2019

• Retrospective studies: GA associated with worse outcomes 

• 3 RCT’s: equal outcomes in patients undergoing EVT in GA and CS

• IPD meta-analysis ( of the 3 RCT’s): GA associated with improved 

functional outcome 

• Whether conversion from LA/PS to GA is tolerable ?...further studies are 

needed

Best Practice (personal suggestion): When there are no  

contraindications to GA (severe co-morbidity, difficult airway, etc), GA 

may be considered the preferred anesthetic strategy of choice

- Specialist neuroanesthesia care is advocated

- Important with strict blood pressure control



Blood pressure management during EVT ECMINT 2019

The optimal blood pressure targets during EVT are unknown !!



Blood pressure management during EVT ECMINT 2019

• 9 retrospective studies included = 1037 patients

• 5 studies without pre-defined procedural BP targets

• All studies reported association between BP drops and poor outcome

• 4 studies with pre-defined strict procedural BP targets (SBP between 140–160 mm Hg, SBP ≥140 mm Hg and 

MAP ≥70 mmHg)

• 3 of these studies reported no association between BP parameters and poor outcome



Blood pressure management during EVT ECMINT 2019
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Blood pressure management during EVT ECMINT 2019



Blood pressure management during EVT ECMINT 2019



AUH thrombectomy BP protocol:

Syst BP > 140 mmHg
MABP > 70 mmHg



Safety, Quality and Workflow

• No difference between the GA and CS arms regarding:

• Procedure times (34min vs. 29 min)

• Use of contrast media ( 75 ml vs. 85 ml)

• Radiation dose ( 98 Gy/cm2  vs. 101 Gy/cm2)

• Reperfusion rates between direct aspiration technique and stent

retriver (86 % vs. 79%)
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Safety, Quality and Workflow

Symptom onset-reperfusion

Regular hours (187 min) vs. 

off hours (217 min): 

No influence on outcome
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• When there are no contraindications to GA (severe co-

morbidity, difficult airway, etc), GA may be considered the preferred  

anesthetic strategy of choice

• Management of anesthesia for EVT is preferably performed by a 

dedicated anesthesia team in order to meticulously maintain blood 

sufficient pressure and minimize time delay.

• The optimal blood pressure targets during EVT have not been defined.

It is suggested to simultaneously maintain MABP > 70 mmHG and SBP  

>140mmHg

Conclusion’s ECMINT 2019



The Future

Anesthetic Strategy

• Ongoing Multicenter RCT’s

• AMETIS (France)

• CANVAS (China)

• CANVAS-II (China)

• SEGA (USA)

• Does the type of anesthetic influence outcome ? (neuroprotection ?)

• Does conversion from CS to GA influence outcome ?

• Ventilation and influence on outcome ?

Hemodynamic management

• RCT’s to define optimal targets during EVT

• Fixed or individualized BP thresholds ?

• MABP or SBP targets ?
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