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Mechanical Thrombectomy  
for Acute Ischemic Stroke

We all know the drill; emergency medical services calls in with a patient having 
weakness and trouble speaking — possible stroke. Stroke protocol activated, computed 
tomography scanner held open, patient taken directly for scan, no hemorrhage seen, 
then evaluated for thrombolytic therapy. Now, we add mechanical thrombectomy to 
the mix. How we screen for potential candidates and determine eligibility is the sub-
ject of this issue.  

— Joseph Stephan Stapczynski, MD, Editor

Introduction and Overview of Ischemic Stroke
Stroke is defined as a disease process that results in decreased blood flow to 

the brain. Annually in the United States, approximately 795,000 people experi-
ence strokes (ischemic and hemorrhagic); approximately 76% of these are first-
time events.1 

Acute ischemic stroke (AIS) accounts for 87% of all strokes and is subdi-
vided further into three major categories: thrombotic, embolic, or hypoperfu-
sion related.1,2 Thrombotic AIS refers to local obstruction of an artery due to 
disease of the arterial wall, such as dysplasia, arteriosclerosis, or dissection. 
Embolic AIS is secondary to debris from elsewhere in the body that then trav-
els through the circulation and occludes arteries in the brain. AIS secondary 
to hypoperfusion manifests as neurological deficits secondary to inadequate 
cerebral blood flow in the setting of systemic illness associated with circulatory 
compromise, such as septic shock. AIS secondary to thrombotic or embolic 
processes presenting with permanently debilitating symptoms or symptoms 
that may diminish a patient’s quality of life requires prompt recognition and 
treatment with reperfusion strategies.2

Overview of Reperfusion Strategies
After stabilization in the emergency department, the gold standard for 

reperfusion treatment of AIS in the United States has been intravenous (IV) 
thrombolytic therapy.3 After the U.S. Food and Drug Administration approved 
alteplase in 1996 following National Institutes of Health (NIH)/National 
Institute of Neurological Disorders and Stroke (NINDS) data showed 
decreased functional disability in AIS patients treated with IV alteplase, IV 
thrombolytics have become widely available for patients presenting to stroke 
centers with symptoms concerning for AIS.3,4 As the landscape of stroke treat-
ment changes with advancements in technology and imaging, mechanical 
thrombectomy is an evolving treatment for patients presenting with stroke.

Mechanical thrombectomy is indicated for patients who are experienc-
ing AIS due to large vessel occlusion (LVO).2 While many centers limit 
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EXECUTIVE SUMMARY
 z Large vessel occlusions account for 24% to 46% of acute isch-

emic strokes.

 z The most sensitive clinical screening tools for large vessel 
occlusion in acute ischemic stroke involve the detection of 
both motor deficits (face or limb weakness) and cortical defi-
cits (neglect, aphasia, gaze deviation, and hemianopia).

 z The three clinical scoring tools with the best sensitivity to 
detect large vessel occlusion in acute ischemic stroke are 
the National Institutes of Health Stroke Scale (NIHSS), the 
Field Assessment Stroke Triage for Emergency Destination 
(FAST-ED) and the Rapid Arterial Occlusion Evaluation (RACE).

 z The imaging protocol for acute stroke should include an initial 
noncontrast computed tomography (CT) (to detect hemor-
rhage), and if no hemorrhage is found, followed by CT or 
magnetic resonance (MR) angiography (to locate the arterial 
occlusion).

 z Mechanical thrombectomy can be done safely after intrave-
nous thrombolytic therapy.

 z Mechanical thrombectomy has proven benefit in patients 
with strokes that involve the large vessels of the anterior cir-
culation (internal carotid artery or proximal middle cerebral 
artery) performed within six hours.

their eligibility criteria for mechanical 
thrombectomy only to LVO involving 
the anterior circulation, some centers 
will perform thrombectomy on patients 
involving both anterior and posterior 
circulation. Anterior circulation strokes 
include the anterior cerebral artery 
(ACA), middle cerebral artery (MCA), 
and the internal carotid artery (ICA); 
posterior circulation strokes include 
the posterior cerebral artery (PCA), the 
basilar artery, and the vertebral artery. 
Mechanical thrombectomy is appropri-
ate for selected patients presenting with 
stroke due to LVO within 24 hours of 
the time last known to be well (at their 
neurological baseline) and can be per-
formed regardless of IV thrombolytic 
administration.2

Currently, only select stroke centers 
have sufficient resources to perform 
mechanical thrombectomy, creating a 
best practice gap in emergency stroke 
treatment. As per a Joint Commission 
survey, 60% of hospitals certified as 
stroke centers perform endovascular 
therapy, such as mechanical thrombec-
tomy.5 The remaining hospitals perform 
a “drip and ship” approach to patients 
meeting requirements for mechani-
cal thrombectomy, wherein patients 
are started on IV thrombolytic and 
transferred by emergency medical ser-
vices (EMS) to a receiving center with 
thrombectomy capabilities. With the 
American Heart Association (AHA)/
American Stroke Association (ASA) 
recommending all eligible AIS patients 
receive consideration for adjunctive 
endovascular therapy, rapid recognition 
of candidates who would benefit from 
additional interventional therapy, such 

as mechanical thrombectomy, must be 
recognized promptly.5,6

Identifying  
Potential Candidates  
for Thrombectomy

Screening tools differ between both 
hospital and prehospital providers. 
Because of the time-sensitive nature of 
reperfusion therapy, a reliable system 
for recognition of LVO is required for 
both hospital and prehospital provid-
ers. LVO typically is associated with 
motor and cortical deficits; therefore, 
screening tools that evaluate both of 
these areas would be expected to be 
most sensitive. The predominant acute 
assessment stroke scale used within 
hospital systems in the United States is 
the National Institutes of Health Stroke 
Scale (NIHSS) because of its reliable 
and reproducible assessment in patients 
for LVO.7,8 Referred to as the gold 
standard stroke scale by the AHA/ASA, 
the NIHSS assesses for neurological 
impairment on an 11-item scale, with a 
sensitivity for LVO ranging from 53% 
to 99% depending on score.7,9,10 Using 
a threshold value of 10 or greater, the 
NIHSS score has a sensitivity of 96% 
and a specificity of 63% for LVO.11 
(See Table 1.) The major limitation to 
the NIHSS is its inability to recognize 
posterior circulation strokes because of 
its lack of assessment for unsteady gait, 
dizziness, or diplopia.9 

Emergency medical technicians and 
paramedics use several different tools in 
their evaluation of prehospital patients 
presenting with stroke-like symptoms. 
The Cincinnati Prehospital Stroke Scale 
(CPSS), the Los Angeles Prehospital 

Stroke Screen (LAPSS), and the 
Melbourne Ambulance Stroke Screen 
(MASS) are the three most common 
screening tools used by EMS personnel 
in the United States.2, 12-14 (See Tables 
2-4.) A multicenter study revealed only 
three prehospital stroke scales to have 
a diagnostic accuracy > 95% for AIS: 
CPSS, Face Arm Speech Time (FAST), 
and Medical Prehospital Assessment for 
Code Stroke (Med PACS).15 Expanding 
CPSS with a detailed-severity index 
(d-CPSS scale) significantly improved 
detection of AIS secondary to LVO 
within the prehospital environment 
while maintaining the ease of use of the 
stroke scale itself.16 (See Table 5.) As the 
landscape of LVO treatment rapidly 
evolves and EMS crews may divert 
to endovascular-capable facilities to 
provide standard of care, a stroke scale 
optimized for detecting LVO-specific 
diagnostic features will need to be 
developed and used in conjunction with 
general stroke assessment tools.17 (See 
Table 6.)

In a literature review of the 20 most 
common stroke assessment tools among 
both prehospital and hospital clinicians, 
the most sensitive indicators among 
the reviewed diagnostic tools for LVO 
are a combination of motor deficit and 
cortical signs (gaze deviation, apha-
sia, and neglect).9 The three tools that 
demonstrated the highest diagnostic 
accuracy for LVO were the NIHSS, 
Field Assessment Stroke Triage for 
Emergency Destination (FAST-ED), 
and Rapid Arterial oCclusion 
Evaluation (RACE).9,18,19 (See Tables 
1, 7, and 8.) In addition to RACE, the 
prehospital-specific stroke scales Gaze, 
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Table 1. National Institutes of Health Stroke Scale (0-42 Points Total)

1 – Level of consciousness

A – Responsiveness 0 = Alert and responsive
1 = Not alert, but arousable with minimal stimulation
2 = Not alert, requiring repeat stimulation
3 = Unresponsive or responds only with reflexes

B – Questions
 - What is your age?
 - What is the month?

0 = Answers two questions correctly
1 = Answers one question correctly
2 = Answers neither question correctly

C – Commands
 - Open and close your eyes
 - Grip and release your 

hand

0 = Performs both tasks correctly
1 = Performs one task correctly
2 = Performs neither task correctly

2 – Best gaze
0 = Normal
1 = Partial gaze palsy
2 = Forced deviation

3 – Visual

0 = No visual field loss
1 = Partial hemianopia
2 = Complete hemianopia
3 = Bilateral hemianopia

4 – Facial palsy

0 = Normal symmetric movements
1 = Minor paralysis
2 = Partial paralysis
3 = Complete paralysis of one or both sides

5 – Motor arms (both arms individually scored)

0 = No drift
1 = Drift
2 = Some effort against gravity
3 = No effort against gravity
4 = No movement

6 – Motor legs (both legs individually scored)

0 = No drift
1 = Drift
2 = Some effort against gravity
3 = No effort against gravity
4 = No movement

7 – Limb ataxia
0 = Absent
1 = Present in one limb
2 = Present in both limbs

8 – Sensory
0 = Normal; no loss
1 = Mild-to-moderate sensory loss
2 = Severe-to-total sensory loss

9 – Language

0 = No aphasia; normal
1 = Mild-to-moderate aphasia
2 = Severe aphasia
3 = Mute; global aphasia

10 – Dysarthria
0 = Normal
1 = Mild-to-moderate dysarthria
2 = Severe dysarthria

11 – Extinction and inattention

0 = No abnormality
1 = Visual, tactile, auditory, spatial, or personal 
inattention
2 = Profound hemi-inattention or extinction

Source: National Institute of Neurological Disorders and Stroke. Stroke Scales and Related Information. Nov. 20, 2019. https://www.ninds.nih.gov/
Disorders/Patient-Caregiver-Education/Preventing-Stroke/Stroke-Scales-and-Related-Information

https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Preventing-Stroke/Stroke-Scales-and-Related-Information
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Preventing-Stroke/Stroke-Scales-and-Related-Information
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Face, Arm, Speech, Time (G-FAST) 
and Conveniently-Grasped Field 
Assessment Stroke Triage (CG-FAST) 
have been shown to have high diagnos-
tic accuracy in LVO detection.20-22 (See 
Tables 9-10.) Despite multiple different 
prehospital stroke screening tools with 

high sensitivity for anterior circulation 
LVO, they remain significantly less sen-
sitive for detection of more distal occlu-
sions beyond the M2 segment.23

Supplementing existing stroke scales 
with specialist consultation or com-
bined scoring systems has been shown 

to increase diagnostic accuracy and 
sensitivity for LVO detection. The addi-
tion of a neurologist available for phone 
consultation in conjunction with an in-
person advanced life support EMS crew 
increased the sensitivity, positive predic-
tive value (PPV), and negative predic-
tive value (NPV) of the FAST-ED 
stroke scale in LVO detection.23 
Although phone consultation increases 
on-scene time and subsequently time 
to definitive care by EMS, institut-
ing a FAST-ED threshold value for 
neurological phone consultation could 
eliminate those concerns.24-25 Combined 
scales also can increase the diagnostic 
accuracy for LVO for EMS teams; the 
use of a positive CPSS, defined as at 
least one positive screening item to trig-
ger a secondary screen with FAST-ED, 
resulted in increased detection of LVO 
in the prehospital environment.26

As clinical practice moves toward 
mechanical thrombectomy as the gold 
standard for LVO AIS, use of stroke 
assessment tools with a high efficacy in 
detecting LVO could affect EMS deci-
sions to divert patients to centers that 
can perform mechanical thrombectomy 
in addition to IV thrombolytics and 
standard stroke care.

Indications  
for Thrombectomy  
in Patients with LVO

Once patients have been identified as 
having persistent disabling neurologi-
cal deficits, multiple conditions must 
be fulfilled to qualify for mechanical 
thrombectomy. The primary qualifica-
tions to continue with thrombectomy 
are neuroimaging, either noncontrast 
computed tomography (CT) or mag-
netic resonance imaging (MRI) brain, 
showing a small infarct core with exclu-
sion of hemorrhage, as well as dedicated 
vascular imaging (CT or MRI angiog-
raphy) demonstrating an anterior circu-
lation large arterial occlusion.2,26-27 The 
criteria for thrombectomy are broken 
down further by categorizing patients 
presenting within six hours and those 
presenting within six to 24 hours of last 
known well.2,28-29

For patients presenting within six 
hours, criteria for qualification of 
thrombectomy are based on the MR 
CLEAN trial and the ASPECTS 

Table 2. Los Angeles Prehospital Stroke Screen (LAPSS)

• No history of seizure or epilepsy
• Age ≥ 45 years
• Not wheelchair-bound or bedridden at baseline
• Blood glucose level 60-400 mg/dL
• Obvious asymmetry or unilateral weakness with any of the following exams:

 - Smile or grimace
 - Grip
 - Arm strength

If all of the above criteria are met (or unobtainable), the LAPSS is positive for 
stroke.

Adapted from: UCLA Health System, Los Angeles Prehospital Stroke Screen (LAPSS)

Table 3. Cincinnnati Prehospital Stroke Screen (CPSS)

Face exam Normal: Symmetrical face movement
Abnormal: Asymmetrical face movement

Upper limb Normal: Both arms move equally or not at all
Abnormal: One arm does not move or one arm drifts down

Speech

Normal: Patient repeats phrase said by clinician using correct 
words with no slurring
Abnormal: Patient slurs words or uses inappropriate words 
while repeating phrase, or is mute

If one of the three areas have abnormal findings, the CPSS is positive for stroke.

Table 4. Melbourne Ambulance Stroke Screen (MASS)

History items

• Age > 45 years
• No history of seizure or epilepsy
• Not wheelchair-bound or bedridden at baseline
• Blood glucose level 40-400 mg/dL

Face exam Normal: Symmetrical face movement
Abnormal: Asymmetrical face movement

Upper limb (arm 
and grip)

Normal: Both arms move equally or not at all
Abnormal: One arm does not move or one arm drifts down

Normal: Equal grip strength or both have no grip strength
Abnormal: Unequal grip strength

Speech

Normal: Patient repeats phrase said by clinician using 
correct words with no slurring
Abnormal: Patient slurs words or uses inappropriate words 
while repeating phrase, or is mute

If history criteria met, and if one of the three areas have abnormal findings, the 
MASS is positive for stroke.
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method.26,27 The MR CLEAN trial was 
a prospective, multicenter, clinical trial 
that evaluated 500 patients with AIS 
with a proximal arterial occlusion who 
then were randomized to receive either 
usual care (IV thrombolytics) or intra-
arterial care (delivery of thrombolytic, 
mechanical thrombectomy, or both) plus 
usual care. The primary endpoint of the 
study was modified Rankin Scale (mRS) 
score at 90 days. (See Table 11.) Patients 
who received intra-arterial therapy in 
conjunction with usual care had more 
independence and statistically signifi-
cant mRS of 0-2, with a number needed 
to treat (NNT) of 7. The MR CLEAN 
trial was the first multicenter prospec-
tive trial to show that intra-arterial 
therapy in conjunction with IV throm-
bolytic therapy is safe and effective for 
patients with AIS secondary to proximal 
occlusion of anterior circulation.26 

The ASPECTS method is a set of 
neuroimaging criteria that was created 
to identify patients with MCA infarcts 
who would be unlikely to recover with 
medical therapy alone but would benefit 
from the addition of thrombectomy. 
The MCA territory is divided into 10 
regions of interest, with each assigned a 
point value: three points for subcortical 
structures (caudate, lentiform nucleus, 
and internal capsule) and seven points 
for the MCA cortex. One point is sub-
tracted for areas that show ischemic 
changes, such as swelling or hypoat-
tenuation.27 A normal CT scan has an 
ASPECTS score of 10 points, whereas 
a diffusely ischemic MCA on CT pres-
ents a score of 0.

Some centers use more selective 
criteria for mechanical thrombectomy 
under six hours, following guidance 
from the AHA/ASA. The AHA/ASA 

recommend mechanical thrombectomy 
for patients with no significant pre-
stroke disability characterized by an 
mRS score of ≤ 1 and an occlusion of 
the ICA or M1 segment of the MCA.6 
These criteria notably are stricter than 
the inclusion criteria in MR CLEAN, 
likely because of the unclear benefit of 
thrombectomy in patients with greater 
prestroke mRS scores, NIHSS < 6, 
or ASPECTS score < 6 (i.e., a larger 
infarct core). Advocates for stricter 
thrombectomy criteria also point to 
the ESCAPE and EXTEND-IA tri-
als, both of which studied intra-arterial 
therapy but restricted eligibility to 
patients who had independent function 
prior to the acute stroke and required 
CT evidence of collateral circulation 
(ESCAPE) or salvageable brain tissue 
(EXTEND-IA).30,31

For patients presenting within six to 
24 hours, centers use either the DAWN 
or DEFUSE3 trial criteria to deter-
mine eligibility for mechanical throm-
bectomy. The original data from the 
MR CLEAN trial showed decreased 
efficacy of intervention as the time 
from onset exceeded six hours; how-
ever, the DAWN and DEFUSE3 trials 
were conducted and showed a benefit 
of thrombectomy for certain patients 
presenting within six to 24 hours of 
LVO AIS onset, allowing for criteria 
for intervention in these patients.32 (See 
Table 12.) 

The DAWN trial was a multicenter, 
prospective, randomized trial of 206 
patients with AIS who had evidence of 
occluded intracranial ICA or proximal 
MCA who presented within six to 24 
hours of symptom onset with dispro-
portionately severe clinical deficits 
relative to the infarct volume seen on 
imaging. Patients were randomized to 
standard of care vs. standard of care 
plus thrombectomy. Standard of care 
for patients presenting greater than six 
hours from last known well included 
admission to a specialty stroke unit, 
antiplatelet therapy, antihypertensive 
management, venous thromboembolism 
(VTE) prophylaxis, and stroke rehabili-
tation. Patients who received thrombec-
tomy had significantly better mRS and 
functional independence at 90 days.28 

The DEFUSE3 trial was an open-
label, randomized, multicenter trial 

Table 5. Detailed Cincinnati Prehospital Stroke Scale  
(d-CPSS)
Arm 0 = No drift for 10 seconds

1 = Drift, but does not hit bed
2 = Some effort against gravity
3 = No effort against gravity
4 = No movement

Facial palsy 0 = Normal symmetry
1 = Minor paralysis
2 = Partial paralysis
3 = Complete paralysis

Speech 0 = Normal
1 = Mild/moderate aphasia or dysarthria
2 = Severe aphasia or dysarthria
3 = Global aphasia or anarthric or mute

A d-CPSS score ≥ 5 has a 69.9% sensitivity and 75.2% specificity for large vessel 
occlusion
Adapted from: Tarkanyi G, Csecsei P, Szegedi I, et al. Detailed severity assessment of Cincinnati 
Prehospital Stroke Scale to detect large vessel occlusion in acute ischemic stroke. BMC Emerg Med 
2020;20:64.

Table 6. Optimal Characteristics of a Score to Identify  
Mechanical Thrombectomy Candidates
• Simple to teach and rapid to perform
• Applicable to populations with suspected acute ischemic stroke
• High interrater reliability
• High accuracy to differentiate large vessel occlusion (LVO) vs. imitators or 

non-LVO strokes
• Validated both in prehospital setting and externally
• Proven to improve patient outcomes

Adapted from: Michel P. Prehospital scales for large vessel occlusion. Stroke 2017;48:247-249.
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that evaluated 182 patients presenting 
within six to 16 hours after last known 
well with evidence of intracranial ICA 
or MCA occlusion with salvageable 

ischemic brain tissue. Patients were 
randomized to medical therapy alone 
(aspirin) or medical therapy plus 
thrombectomy; the primary outcome 

was patient function as determined by 
mRS at 90 days. There was a statistically 
significant decrease in mRS at 90 days 
in the thrombectomy group. Secondary 
outcomes showed significantly increased 
functional independence at 90 days.29

Patients experiencing posterior circu-
lation stroke may benefit from mechani-
cal thrombectomy. Although a majority 
of mechanical thrombectomy trials 
published to date have excluded patients 
with posterior circulation infarcts, 
mechanical thrombectomy to the pos-
terior circulation has been performed at 
centers with appropriate expertise. The 
BEST trial was a randomized trial that 
compared standard medical therapy to 
mechanical thrombectomy in patients 
with acute vertebrobasilar occlusion. 
Patients who received mechanical 
thrombectomy had similar 90-day mor-
tality and similar favorable outcome 
compared to those who received stan-
dard medical treatment (i.e., IV throm-
bolytics).33 The BASICS trial evaluated 
patients with basilar artery occlusion 
and found no significant difference in 
outcomes for standard medical therapy 
vs. mechanical thrombectomy.34 Both 
the BEST and BASICS studies did 
show a non-statistically significant 
but favorable data trend of benefit to 
mechanical thrombectomy, demon-
strating that more research is needed 
to determine the safety and efficacy of 
thrombectomy in posterior circulation 
stroke secondary to LVO.

Procedure of Mechanical 
Thrombectomy

Mechanical thrombectomy is per-
formed while patients are under either 
general anesthesia or procedural seda-
tion. The femoral artery is punctured, 
followed by insertion of a catheter into 
the artery, which is guided to the ICA, 
then past the intracranial site of LVO.35 
After the procedure is performed, 
patients are monitored in an intensive 
care unit until deemed clinically stable. 
There are two general styles of devices 
used for thrombectomy — stent retriev-
ers and catheter aspiration devices 
— with utilization depending on pro-
vider preference.36 Stent retrievers coil 
through, trap, then remove the clot from 
the vessel.35 Several commercial stent 
retrievers have been used, with increased 

Table 7. FAST-ED

Face exam 0 = Normal or minor paralysis
1 = Partial or complete paralysis

Upper limb 0 = No drift
1 = Drift or some effort against gravity
2 = No effort against gravity or no movement

Speech changes 0 = Absent
1 = Mild to moderate
2 = Severe, global aphasia, or mute

Eye deviation 0 = Absent
1 = Partial
2 = Forced deviation

Denial/neglect 0 = Absent
1 = Extinction to bilateral simultaneous stimulation in only 
one sensory modality
2 = Does not recognize own hand or orients only to one 
side of the body

Likelihood of large vessel occlusion: score of 0 or 1: < 15%; score of 2 or 3: 30%; 
score of ≥ 4: > 60%

Table 8. Rapid Arterial Occlusion Evaluation (RACE) Scale

Condition RACE Score

Face palsy 0 = absent
1 = mild
2 = moderate to severe

Arm motor impairment 0 = normal to mild
1 = moderate
2 = severe

Leg motor impairment 0 = normal to mild
1 = moderate
2 = severe

Head and gaze deviation 0 = absent
1 = present

If left hemiparesis (agnosia)*
• Ask patient “Whose arm is this?”
• Ask patient “Can you lift both 

arms and clap?”

0 = patient recognizes arm and impairment
1 = does not recognize arm or impairment
2 = does not recognize arm nor impairment

If right hemiparesis (aphasia)*
• Instruct patient to close eyes
• Instruct patient to make a fist

0 = performs both tasks correctly
1 = performs one task correctly
2 = performs neither task

RACE Score ≥ 1 = 100% specificity for large vessel occlusion; RACE score 9 = 99% specificity for large 
vessel occlusion

* Agnosia and aphasia are associated with respectively listed hemispheric stroke syndromes, and 
only one can be selected during use of this scale if symptoms are present.

Adapted from: Pérez de la Ossa, Carrera D, Gorchs, M, et al. Design and validation of a prehospital 
stroke scale to predict large arterial occlusion. The Rapid Arterial Occlusion Evaluation Scale. Stroke 
2014;45:87-91. doi: https://doi.org/10.1161/STROKEAHA.113.003071

https://www.ahajournals.org/doi/full/10.1161/STROKEAHA.113.003071?sid=b96ed9e7-329f-4023-a776-666a43126c30
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reperfusion rates and better patient 
outcomes seen with newer, second-
generation stent retrievers, such as the 

Solitaire and Trevo neurothrombectomy 
devices.37,38 Catheter aspiration devices 
work by aspiration of the obstruction, 

with stent retrieval used as a backup if 
the aspiration is unsuccessful.39 

The multicenter, open-label 
COMPASS trial assessed catheter 
aspiration vs. stent retrieval as first-line 
therapy in 270 patients with LVO pre-
senting within six hours of symptom 
onset. At 90 days, functional disability 
as measured by mRS of 0-2 was similar 
among both groups, demonstrating 
aspiration as first-line therapy as non-
inferior to stent retrieval.40 Additionally, 
other studies have shown catheter aspi-
ration to have similar rates of revascu-
larization and functional outcome when 
compared to second-generation stent 
retrieval.39-42

Benefits and Efficacy 
of Mechanical 
Thrombectomy

There have been five major studies 
that have demonstrated early mechani-
cal thrombectomy (within six hours of 
last known well) for large artery occlu-
sion in the proximal anterior circulation 
is safe, effective, and has a significant 
benefit on mRS as a measure of func-
tional independence and decreased 
functional disability as compared to 
standard stroke care alone. Based on 
the data of these trials, the AHA/
ASA announced in 2015 a Class IA 
recommendation that patients receive 
mechanical thrombectomy if they meet 
certain criteria.43 (See Table 13.) The 
NNT for functional independence 
regarding mechanical thrombectomy 
ranges from 3 to 7.5 depending on 
the randomized controlled trial ref-
erenced.26,30,31,44-46 A meta-analysis of 
multicenter, randomized controlled 
mechanical thrombectomy trials 
evaluated 1,287 patients and found 
that patients had higher rates of func-
tional independence (as measured on 
a mRS of 0-2 after 90 days), signifi-
cantly reduced disability measured by 
improvement of ≥ 1 on mRS at 90 
days, and showed benefit across several 
subgroups, including those present-
ing with high stroke severity and age 
≥ 80 years.47 The data for mechanical 
thrombectomy occurring after six hours 
have only shown proven effect in those 
with AIS due to occlusion of intra-
cranial ICA or proximal MCA within 
six to 24 hours, defined as functional 

Table 9. G-FAST

Gaze 0 = Normal
1 = Abnormal

Face 0 = Normal symmetry
1 = Asymmetry

Arm 0 = Normal
1 = Asymmetric/weak /drift

Speech 0 = Normal
1 = Speech difficulty or abnormality

A G-FAST ≥ 3 has a sensitivity for large vessel occlusion of 88.7%.
Adapted from: Duvekot MH, Venema E, Rozeman AD, et al. Comparison of eight prehospital stroke 
scales to detect intracranial large-vessel occlusion in suspected stroke (PRESTO): A prospective 
observational study. Lancet Neurol 2021;20:213-221.

Table 10. CG-FAST

Level of consciousness 
questions

0 = Normal
1 = One correct or neither correct

Gaze 0 = Normal
1 = Partial or forced deviation

Facial palsy 0 = Normal
1 = Minor, partial, or complete paralysis

Arm weakness 0 = No drift or drift does not hit bed
1 = Some effort against gravity, no effort against 
gravity, or no movement

Speech problems 0 = Normal
1 = Aphasia or dysarthria

A CG-FAST ≥ 4 has an area under the curve (AUC) of 0.758, sensitivity of 61.7%, 
and positive predictive value (PPV) of 78.5%.
Adapted from: Gong X, Chen Z, Shi F, et al. Conveniently-Grasped Field Assessment Stroke Triage 
(CG-FAST): A modified scale to detect large vessel occlusion stroke. Front Neurol 2019;10:390.

Table 11. Modified Rankin Scale

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 Moderate severe disability — unable to attend to own bodily 
needs without assistance and unable to walk without assistance

5 Severe disability — requires constant skilled nursing care and 
attention, bedridden, incontinent

6 Dead
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independence and reduced disabil-
ity on the mRS.28,29 In light of this 
evidence, the AHA/ASA has recom-
mended application of strict inclusion 
or exclusion criteria from DAWN or 
DEFUSE3 to determine eligibility for 
mechanical thrombectomy after six 
hours from last known well.6

An additional aspect of the benefits 
of mechanical thrombectomy are within 
cost effectiveness and quality-adjusted 
life years (QALY) added after treat-
ment. Data from the United Kingdom 
have suggested that the net monetary 
benefit (NMB) to society for mechani-
cal thrombectomy ranges from 95 to 
174.9 million U.S. dollars (USD), with 

the willingness to pay for a QALY rang-
ing from 33,000 USD to 49,500 USD. 
For comparison, IV thrombolysis alone 
had an NBM ranging from 72.5 to 135 
million USD.48 A model using pooled 
outcome data from the ESCAPE, MR 
CLEAN, EXTEND-IA, REVASCAT, 
and SWIFT PRIME trials found 
mechanical thrombectomy in addition 
to standard care to have led to gained 
QALY ranging from 0.47 to 2.12, with 
an incremental cost-effectiveness ratio 
of 3,110 USD/QALY.49 The cost effec-
tiveness extends to patients presenting 
with later last known well times — a 
model using data from DAWN and 
DEFUSE3 found late mechanical 

thrombectomy added to standard medi-
cal therapy to be cost-effective in all 
subgroups evaluated in both studies.50

Adverse Effects 
of Mechanical 
Thrombectomy

A review of mechanical throm-
bectomy trials and related literature 
revealed rates of adverse effects across 
three broad procedurally related cat-
egories: access site complications (4%), 
new embolization (5%), and vascular 
complications, which include intracra-
nial hemorrhage, extracranial bleeding, 
and arterial perforation (6%).51 The per-
centile range of complications reported 
across all studies was wide, given there 
were no uniform definitions of these 
complications and in some trials no 
reported adverse outcomes.

Access site problems include ves-
sel injury, nerve injury, hematoma, 
and infection. Of the major trials, the 
definition of hematoma was not con-
sistent, thus, rates ranged from 2% 
to 10.7%.51 ESCAPE reported two 
episodes of hematoma (one neck sec-
ondary to failed groin approach, one 
groin) and EXTEND-IA reported one 
patient who required transfusion sec-
ondary to a groin and retroperitoneal 
hematoma.30,31,51

New embolization occurs during 
mechanical thrombectomy secondary to 

Table 13. AHA/ASA Guidelines for Mechanical  
Thrombectomy
• Prestroke modified Rankin Scale score 0 to 1
• Acute ischemic stroke that received IV thrombolytics (i.e., alteplase) within 4.5 

hours of onset
• Occlusion of internal carotid artery (ICA) or proximal middle cerebral artery 

(MCA) (M1)
• Age ≥ 18 years
• National Institutes of Health Stroke Scale score ≥ 6
• ASPECTS score ≥ 6
• Treatment can be initiated within six hours of symptom onset
All 7 criteria must be met to be indicated.
Adapted from: Powers WJ, Rabinstein AA, Ackerson T, et al. Guidelines for the early management of 
patients with acute ischemic stroke: 2019 update to the 2018 guidelines for the early management 
of acute ischemic stroke: A guideline for healthcare professionals from the American Heart 
Association/American Stroke Association. Stroke 2019;50:e344-e418.

Table 12. DAWN and DEFUSE-3 Inclusion Criteria
DAWN DEFUSE-3

Time window from last known well 6 to 24 hours 6 to 16 hours

Age ≥ 18 years 18 to 90 years

mRS before arterial ischemic stroke 
symptoms

≤ 1, with life expectancy ≥ 6 months ≤ 2, with life expectancy ≥ 6 months

NIH Stroke Scale (NIHSS) score ≥ 10 ≥ 6

Arterial occlusion Internal carotid artery and/or M1 middle 
cerebral artery occlusion

Internal carotid artery and/or M1 middle 
cerebral artery occlusion

Mismatch definition • Age < 80 years and NIHSS ≥ 10 and 
infarct core 0-30 mL, OR

• Age < 80 years and NIHSS ≥ 20 and 
infarct core 31-51 mL, OR

• Age ≥ 80 years and NIHSS ≥ 10 and 
infarct core 0-20 mL

• Infarct core volume < 70 mL, and
• Mismatch volume > 15 mL, and
• Mismatch ratio (penumbra/core) > 1.8

Adapted from: Nogueira RG, Jadhav AP, Haussen DC, et al. Thrombectomy 6 to 24 hours after stroke with a mismatch between deficit and infarct. N Engl J 
Med 2018;378:11-21; and Albers GW, Marks MP, Kemp S, et al. Thrombectomy for stroke at 6 to 16 hours with selection by perfusion imaging. N Engl J Med 
2018;378:708-718.
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the ability of a dislodged clot to travel 
to a proximal, unaffected territory or 
distally within the target artery, result-
ing in new areas of infarct or occlusion. 
Occurring in 1% to 12.5% of cases, 
new embolization was associated with 
catheter technique and clot mechan-
ics, with higher risk in more proximal 
clot retrievals.52 Balloon-guided cath-
eters reported less embolization risk as 
compared to standard stent retrievers 
and have demonstrated a higher first-
pass success rate and lower mortality 
rate compared to non-balloon-guided 
catheters.53,54

Intracranial hemorrhage (ICH)
occurs more commonly and is associ-
ated with more serious adverse events. 
In literature review, symptomatic ICH 
ranged from 3.6% to 9.3% from data 
collected via randomized controlled trial 
(RCT) and registry analyses; however, 
a pooled analysis of five trials showed 
the overall risk of symptomatic ICH 
to be 4.4% in patients who received 
both IV thrombolysis and mechanical 
thrombectomy compared to 4.3% in 
patients who received IV thrombolysis 
or standard care alone.47,51 Mortality 
related to symptomatic ICH also had 
no significant difference in mechanical 
thrombectomy (15%) vs. IV thromboly-
sis or standard care alone (19%).47 Stent 
detachment, although usually asymp-
tomatic, was associated with higher 
rates of both ICH and arterial perfora-
tion, ranging from 0.66% to 3.9%.51,55,56 
Arterial perforation occurred in 0.7% 
to 4.9% of patients based on factors 
including type of image quality second-
ary to angiographic equipment available, 
patient movement during procedure, 
and operator experience.51,57 

To limit adverse events of mechani-
cal thrombectomy procedures, multiple 
societies recommend that physicians 
trained specifically in intracranial endo-
vascular procedures perform these tech-
niques. In addition, it is recommended 
that physicians must undertake these 
procedures regularly to maintain skills 
and, thus, reduce procedurally related 
complications.58-60

Summary
Stroke is a debilitating illness affect-

ing millions of individuals across the 
globe. While effective and life-saving 

treatment modalities exist at a major-
ity of stroke receiving centers in the 
form of IV thrombolytics, there is an 
emerging new standard in AIS with 
mechanical thrombectomy. A practice 
gap exists wherein some patients are not 
recognized as having a salvageable LVO 
based on older standards, imperfect 
screening tools, or insufficient resources 
to recognize and perform thrombec-
tomy in patients who might otherwise 
benefit from procedural intervention. 
While mechanical thrombectomy 
comes with small risk, it has several 
significant benefits, including return to 
functional independence, quality of life 
years gained, and cost-savings for an 
overtaxed healthcare system.
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CME/CE Questions
1. Which of the following stroke 

screening tools has the highest sen-
sitivity for detecting acute stroke 
compared to stroke mimics?
a. Los Angeles Prehospital Stroke 

Screen (LAPSS)
b. Cincinnati Prehospital Stroke 

Scale (CPSS) 
c. Melbourne Ambulance Stroke 

Screen (MASS)

d. Field Assessment Stroke Triage 
for Emergency Destination 
(FAST-ED)

2. Which of the following are the most 
sensitive assessment findings for 
large vessel occlusion of the anterior 
circulation?
a. Combination of motor deficits 

and cortical signs 
b. Combination of motor deficits 

and speech deficits
c. Combination of speech deficits 

and cortical signs
d. Combination of speech deficits 

and hemiparesis
3. Which of the following trials was 

the first to establish the safety and 
efficacy for adjunctive endovascular 
therapy in acute ischemic stroke 
patients alongside intravenous (IV) 
thrombolytics?
a. DAWN
b. EXTEND-IA
c. DEFUSE3
d. MR CLEAN 

4. Which of the following trials estab-
lished the safety and efficacy for 
endovascular therapy in patients 
presenting with acute ischemic 
stroke secondary to anterior large 
vessel occlusion greater than six 
hours from last known well?
a. MR CLEAN
b. ASPECTS
c. DAWN 
d. BEST

5. Which of the following is the most 
common adverse effect of mechani-
cal thrombectomy?
a. Arterial perforation 
b. New embolization
c. Access site complications
d. Subarachnoid hemorrhage

6. Which of the following trials estab-
lished the position that posterior 
large vessel occlusion treatment 
could add adjunctive endovascular 
therapy as shown by non-significant 
trends toward benefit?
a. BEST 
b. DAWN
c. DEFUSE3
d. COMPASS

7. Which of the following stroke 
screening tools uses demographic 
data, such as age, to determine the 
likelihood of a stroke?
a. LAPSS 
b. CPSS
c. National Institutes of Health 

Stroke Scale (NIHSS)
d. FAST-ED

8. A patient presenting with acute 
ischemic stroke has slight disability 
but can carry out all of their usual 
activities without apparent issue. 
What is the modified Rankin Scale 
(mRS) score?
a. 0
b. 1 
c. 2
d. 4

9. Of the data given, which of the fol-
lowing patients would meet criteria 
for mechanical thrombectomy as 
defined by the American Heart 
Association/American Stroke 
Association criteria?
a. Age 54, last known well 45 min-

utes, prestroke mRS 0, internal 
carotid artery occlusion on com-
puted tomography (CT) 

b. Age 17, last known well 2 hours, 
prestroke mRS 0, middle cerebral 
artery (MCA) occlusion on CT

c. Age 82, last known well 45 min-
utes, prestroke mRS 2, MCA 
occlusion on CT

d. Age 64, last known well 3 hours, 
prestroke mRS 1, vertebrobasilar 
occlusion on CT

10. Which of the following anatomical 
locations is the preferred entry site 
for cannulation during mechanical 
thrombectomy? 
a. Neck via carotid artery
b. Wrist via radial artery
c. Groin via femoral artery 
d. Chest via subclavian artery
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Mechanical Thrombectomy for Acute Ischemic Stroke

National Institutes of Health Stroke Scale (0-42 Points Total)

1 – Level of consciousness

A – Responsiveness 0 = Alert and responsive
1 = Not alert, but arousable with minimal stimulation
2 = Not alert, requiring repeat stimulation
3 = Unresponsive or responds only with re� exes

B – Questions
 - What is your age?
 - What is the month?

0 = Answers two questions correctly
1 = Answers one question correctly
2 = Answers neither question correctly

C – Commands
 - Open and close your eyes
 - Grip and release your 

hand

0 = Performs both tasks correctly
1 = Performs one task correctly
2 = Performs neither task correctly

2 – Best gaze
0 = Normal
1 = Partial gaze palsy
2 = Forced deviation

3 – Visual

0 = No visual � eld loss
1 = Partial hemianopia
2 = Complete hemianopia
3 = Bilateral hemianopia

4 – Facial palsy

0 = Normal symmetric movements
1 = Minor paralysis
2 = Partial paralysis
3 = Complete paralysis of one or both sides

5 – Motor arms (both arms individually scored)

0 = No drift
1 = Drift
2 = Some e� ort against gravity
3 = No e� ort against gravity
4 = No movement

6 – Motor legs (both legs individually scored)

0 = No drift
1 = Drift
2 = Some e� ort against gravity
3 = No e� ort against gravity
4 = No movement

7 – Limb ataxia
0 = Absent
1 = Present in one limb
2 = Present in both limbs

8 – Sensory
0 = Normal; no loss
1 = Mild-to-moderate sensory loss
2 = Severe-to-total sensory loss

9 – Language

0 = No aphasia; normal
1 = Mild-to-moderate aphasia
2 = Severe aphasia
3 = Mute; global aphasia

10 – Dysarthria
0 = Normal
1 = Mild-to-moderate dysarthria
2 = Severe dysarthria

11 – Extinction and inattention

0 = No abnormality
1 = Visual, tactile, auditory, spatial, or personal 
inattention
2 = Profound hemi-inattention or extinction

Source: National Institute of Neurological Disorders and Stroke. Stroke Scales and Related Information. Nov. 20, 2019. https://www.ninds.nih.gov/
Disorders/Patient-Caregiver-Education/Preventing-Stroke/Stroke-Scales-and-Related-Information

Modi� ed Rankin Scale

0 No symptoms

1 No signi� cant disability — able to carry out all usual activities 
despite some symptoms

2 Slight disability — able to look after own a� airs without 
assistance, but unable to carry out all previous activities

3 Moderate disability — requires some help, but able to walk 
unassisted

4 Moderate severe disability — unable to attend to own bodily 
needs without assistance and unable to walk without assistance

5 Severe disability — requires constant skilled nursing care and 
attention, bedridden, incontinent

6 Dead
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FAST-ED

Face exam 0 = Normal or minor paralysis
1 = Partial or complete paralysis

Upper limb 0 = No drift
1 = Drift or some e� ort against gravity
2 = No e� ort against gravity or no movement

Speech changes 0 = Absent
1 = Mild to moderate
2 = Severe, global aphasia, or mute

Eye deviation 0 = Absent
1 = Partial
2 = Forced deviation

Denial/neglect 0 = Absent
1 = Extinction to bilateral simultaneous stimulation in only 
one sensory modality
2 = Does not recognize own hand or orients only to one 
side of the body

Likelihood of large vessel occlusion: score of 0 or 1: < 15%; score of 2 or 3: 30%; 
score of ≥ 4: > 60%

AHA/ASA Guidelines for Mechanical Thrombectomy

• Prestroke modi� ed Rankin Scale score 0 to 1
• Acute ischemic stroke that received IV thrombolytics (i.e., alteplase) within 4.5 

hours of onset
• Occlusion of internal carotid artery (ICA) or proximal middle cerebral artery 

(MCA) (M1)
• Age ≥ 18 years
• National Institutes of Health Stroke Scale score ≥ 6
• ASPECTS score ≥ 6
• Treatment can be initiated within six hours of symptom onset
All 7 criteria must be met to be indicated.
Adapted from: Powers WJ, Rabinstein AA, Ackerson T, et al. Guidelines for the early management of 
patients with acute ischemic stroke: 2019 update to the 2018 guidelines for the early management 
of acute ischemic stroke: A guideline for healthcare professionals from the American Heart 
Association/American Stroke Association. Stroke 2019;50:e344-e418.

Cincinnnati Prehospital Stroke Screen (CPSS)

Face exam Normal: Symmetrical face movement
Abnormal: Asymmetrical face movement

Upper limb Normal: Both arms move equally or not at all
Abnormal: One arm does not move or one arm drifts down

Speech

Normal: Patient repeats phrase said by clinician using correct 
words with no slurring
Abnormal: Patient slurs words or uses inappropriate words 
while repeating phrase, or is mute

If one of the three areas have abnormal � ndings, the CPSS is positive for stroke.

Melbourne Ambulance Stroke Screen (MASS)

History items

• Age > 45 years
• No history of seizure or epilepsy
• Not wheelchair-bound or bedridden at baseline
• Blood glucose level 40-400 mg/dL

Face exam Normal: Symmetrical face movement
Abnormal: Asymmetrical face movement

Upper limb (arm 
and grip)

Normal: Both arms move equally or not at all
Abnormal: One arm does not move or one arm drifts down

Normal: Equal grip strength or both have no grip strength
Abnormal: Unequal grip strength

Speech

Normal: Patient repeats phrase said by clinician using 
correct words with no slurring
Abnormal: Patient slurs words or uses inappropriate words 
while repeating phrase, or is mute

If history criteria met, and if one of the three areas have abnormal � ndings, the 
MASS is positive for stroke.
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