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Neurology: the armchair 
intellectual



Revolution in stroke



Decreasing Stroke mortality from 3rd

to 5th cause of death in Europe and 
USA 

Stroke unit rTPA Intervention 



Time Is Brain !!

Neurons 
Lost

Synapses 
Lost

Accelerated 
Aging

Per Stroke 1.2 billion 8.3 trillion 36 yrs

Per Minute 1.9 million 14 billion 3.1 wks

Per Hour 120 million 830 billion 3.6 yrs







Recanalization rates: 

uSpontaneous: 14% to 28 % 
uIntravenous thrombolysis: 46.2 % 
uIntra-arterial thrombolysis: 63.2 % 
uCombined IV and IA 

thrombolysis: 67.5 % 
uMechanical thrombectomy: 83.6 

%



Ultrasound (TCD) enhanced IV 
thrombolysis

u Meta-analysis: 6 RCT’s, n = 224 and 3 nRCT’s, n = 192 • High-
frequency ultrasound enhanced thrombolysis versus tPA alone • 
Recanalization: 37% versus 17% • mRS: significantly better

u Meta-analysis: 5 RCT’s, n = 233 • Recanalization: significantly more 
likely • mRS: no significant difference

u CLOTBUST trial, n = 126, part of both meta-analyses • MCA occlusion 
• Recanalization: 38% versus 13% • mRS: non-significant positive 
trend





Recanalization / reperfusion: TICI scale
TICI: thrombolysis in cerebral infarction 
scale

u Grade 0: no perfusion
u Grade 1: perfusion past the initial obstruction but limited distal 

branch filling with little or slow distal perfusion
u Grade 2a: perfusion of < 50% of the vascular distribution of the 

occluded artery
u Grade 2b: perfusion of > 50% of the vascular distribution of the 

occluded artery
u Grade 3: full perfusion with filling of all distal branches











Endovascular Ischemic Stroke Treatment

# Patients Mean
Age

Occlusion Time 
Window

NIHSS

MR CLEAN IA – 233
Control 

267

65y Distal ICA
or MCA or

ACA

IA < 6 hr < 2
Mean:
IA 17 
Control 18

ESCAPE IA – 165
Control15

0

70-71y Distal ICA
or MCA

12 hr from
onset (15.5% 

> 6 hr)

None at
entry
Mean:
IA 16
Control 17

EXTEND IA IV – 35
IV/IA - 35

IV- 70 y
IV/IA – 69y

ICA or 
MCA (1st or 

2nd

segment)

IV < 4.5 hr
IA start < 6 hr

finish < 8 hr

None at 
entry
Mean:
IV 13
IV/IA 17

SWIFT 
PRIME

IV – 98
IV/IA - 98

IV – 66y
IV/IA – 65y

Distal ICA 
or 

prox MCA

IA < 6 hr
groin 

puncture

8-29
Mean:
IV 17



Endovascular Ischemic Stroke Treatment
Radiology
Inclusion

ASPECTS % patients
receiving iv 

tpa

Median 
time stroke 
onset to iv 

tpa
MR CLEAN CTA/MRA 

Shows 
occlusion

No inclusion
#

Median 9

IA 87.1%
Control 
90.6%

85-87 min

ESCAPE NCCT
ASPECTS 6-10

CTA
Mod-good
collaterals

Median 9 IA 72.7%
Control
78.7%

IA 110 min
Control 
125 min

EXTEND IA NCCT
CTA
CTP

100 % IV 145 min
IV/IA 127 

min

SWIFT
PRIME

CTA/MRA 
Shows 

occlusion

< 6 was 
exclusion

100% IV 117 min
IV/IA 110 

min





Although benefits remain uncertain 
mechanical thrombectomy may be 
reasonable for patients within 6 hours 
of onset and with:
uOcclusions of M2, M3 MCA branches
uOcclusions of ACA, vertebral, basilar or PCA 

branches 
u Low ASPECTS scores (<6) 
u Low NIHSS scores (<6) 
uBaseline functional status with mRS >1



Top of basilar stroke





How about Cr?

u For patients who otherwise meet criteria for endovascular treatment, it is reasonable to 
proceed with CTA if indicated in patients with suspected large vessel intracranial occlusion 
prior to obtaining a serum creatinine concentration in patients without a history of renal 
impairment.



uAdditional imaging beyond CT and CTA 
or MRI and magnetic resonance 
angiography (MRA), such as perfusion 
studies, for selecting patients for 
mechanical thrombectomy under 6 
hours is not recommended



Next step



Extended time for embolectomy

u In selected patients with AIS within 6-16 hours of last 
known normal who have large vessel occlusion in the 
anterior circulation and meet other DAWN or DEFUSE-3 
eligibility criteria, mechanical thrombectomy is 
recommended. 

u In selected patients with AIS within 16-24 hours of last 
known normal who have large vessel occlusion in the 
anterior circulation and meet other DAWN eligibility 
criteria, mechanical thrombectomy is reasonable









Which device?

uThe use of mechanical thrombectomy
devices other than stent retrievers as first 
line devices for mechanical 
thrombectomy may be reasonable in 
some circumstances, but stent retrievers 
remain the first choice. 



Anesthetic choice?



Individual Decision

uIt is reasonable to select anesthetic 
technique during endovascular therapy for 
AIS based on individualized assessment of 
patient risk factors, technical performance 
of the procedure, and other clinical 
characteristics. Further randomized trial data 
are needed



Thank you for your attention


