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 Comparison Screening 
Tools for Large Vessel 

Occlusion in Acute  
Ischemic Stroke by  

Using VAN, FAST-ED 
and NIHSS Tools

Woradad Kanchanasuvarna,
Tasanee Tantirittisak 

Background

In Thailand, stroke is the first leading cause of 

death. Moreover, stroke brings major burdens of 

disability for patients and their families. The 

prevalence of stroke of Thai populations age over 

65 is 2.7%. Current treatment of acute ischemic 

stroke (AIS) can decrease mortality and disability 

rate including IV thrombolysis and endovascular 

treatment. For endovascular treatment, rapid 

screening tools are needed to clarify the patient who 

had large vessel occlusion stroke (LVOS) and 

rapid transport to comprehensive stroke center for 

proper management. Now, there are no standard 

screening tools to predict LVOS in patient with AIS. 

In this study, we used NIHSS > 6 from inclusion 

criteria of AHA guidelines for endovascular 

treatment 2019 compared with FAST-ED and VAN.

Materials and Methods: Demographic and 

imaging data (CTA, MRA, conventional angiogram) 

of acute ischemic stroke patients who presented 

within 6 hours after onset in Prasat Neurological 

Institute (PNI) from May 2018 to October 2019 was 

collected.

LVOS were defined as total occlusions or 

severe stenosis of ICA, MCA-M1, MCA-M2, and 

Basilar artery by using CTA, MRA or cerebral 

angiogram as a gold standard. Sensitivity, 

specificity, positive (PPV) and negative predictive 

values (NPV) of FAST-ED, VAN were compared with 

the NIHSS.

Result: LVOS was detected in 34(54%) of 63 

qualifying patients. FAST-ED, VAN and NIHSS were 

compared in predicting LVOS. A FAST-ED ≥ 4 had 

sensitivity of 0.88, specificity =  0.93, PPV = 0.93, 

NPV = 0.87 and Accuracy = 0.90 versus VAN had 

sensitivity, specificity, PPV, and NPV = 1.0, 0.89, 
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 0.92, 1, 0.95 respectively whereas NIHSS ≥ 6 had 

0.97, 0.79, 0.84, 0.95, 0.89 respectively.

Conclusion: FAST-ED scale and VAN 

assessment may be the reasonably screening tools 

for LVOS in AIS patients. However, VAN assessment 

had the best ability to discrimination than FAST-ED

Keyword: Stroke, LVOS, Stroke screening, 

FAST-ED, VAN assessment, NIHSS

Introduction 

In Thailand, stroke is the first leading cause of 

death in both men and women.1 Moreover, stoke 

brings major burdens of disability for patients and 

their families. Thai Epidemiological Stroke Study 

found that the prevalence of stroke in populations 

over the age of 65 is 2.7%.2 Current treatment of 

ischemic stroke can decrease mortality and disability, 

in case that received appropriated treatment.

One of the common causes of stroke is acute 

large vessel occlusion, result in brain tissue ischemia 

and end-up with malignant cerebral edema and 

followed by morbidity and mortality in these 

patients. However, current standard treatment, 

endovascular treatment within 6 hours after onset can 

decreased morbidity and mortality in these patients.

Several current studies have published 

embolectomy as a standard treatment of cases with 

severe stroke who present with emergent 

large vessel occlusion (ELVO).3 Many patients have 

delayed time to embolectomy (groin puncture) as 

a result from inefficient prehospital and early 

hospital care. Treatment effect of embolectomy is 

time dependent, so it is important to identify 

problem and seek treatment immediately.

In general, acute ischemic stroke can 

auto-reperfusion about 20% of patients, but 

treatment with thrombolytic agent, the rate will be 

increased to 46.2% and up-to 63.2% with 

intra-arterial thrombolytic agent and finally 83.6% 

revascularization with endovascular mechanical 

thrombectomy.4

In October 2019 “Stroke” Journal of American 

Heart Association published Guideline for the Early 

Management of Patients with Acute Ischemic 

S t roke :  2019 ;  i n  sec t ion  o f  mechan ica l 

thrombectomy as follows3

1. Patients eligible for IV alteplase should 

receive IV  a l tep lase even i f  mechanica l 

thrombectomy is being considered. 

2. Patients should receive mechanical 

thrombectomy with a stent retriever if they meet all 

criteria

Then in acute large vessel occlusion stroke 

who presented within 6 hours of onset, 1st line 

treatment is endovascular thrombectomy, however 

the present situation in Thailand has limited hospital 

capability services for mechanical thrombectomy 

and each centers are far from others and limited in 

complex medical center only.

Not all acute ischemic stroke cases can get 

benefit from mechanical thrombectomy. In some 

situation, acute stroke patients treated with 

mechanical thrombectomy have better outcome 

when compared to the patients who received 

intravenous thrombolytic agent at primary hospital 

and refer to thrombectomy center (Drip and Ship 

strategy).5, 6 Then, effective and efficient prehospital 

screening tools to triage patients with LVOs are now 

the major role of stroke care delivery for avoiding 

unnecessary and costly delays.  

In Thailand, previous study found that NIHSS 

was useful to detect LVOS7 in concordance with 

others study8, but this tool consists of many items 
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examinations, it take time to evaluate and required 

experienced and well trained healthcare personals. 

So, the new screening tools that easy to use by all 

healthcare provider including emergency medical 

service (EMS) and rescue volunteer are necessary. 

At present, many stroke diagnostic instruments 

and severity scales to predict LVOS was proposed 

these instruments from previous AHA/ASA 

systematic review study9 have high sensitivity and 

specificity to detect LVOS.

FAST-ED and VAN are highly sensitive and 

specific tools, they have less item and are user 

friendly. However, in Thailand these tools have no study 

to investigate the proper used for screening LVOS.

To resolve this problem, we compare FAST-ED 

stroke scale and VAN assessment with NIHSS > 6 

for detected, and predicted LVOS for using in 

Emergency Department or pre-hospital screening 

tools which are more rapid to screen LVOS, 

decreased door-to-puncture time in mechanical 

thrombectomy and result in better outcomes.

Materials and Methods 

Study population

A retrospective medical record and imaging 

data of 103 patients that present with AIS within 6 

hours after onset at Prasat Neurological Institute 

from May 2018 to October 2019 were reviewed. The 

demographic data, clinical information related to 

disease and imaging data were collected. The 

inclusion criteria are 

1. Present with clinical of acute ischemic 

stroke within 6 hours after onset at emergency 

department at Prasat Neurological Institute.

2. Age more than 18 years old.

3. Investigated imaging by CTA, MRA or 

conventional angiography for make a diagnosis 

large vessel occlusion stoke or non-large vessel 

occlusion stroke.

The patients who had previous cerebrovascular 

disease, stroke mimics and transient ischemic 

stroke was excluded from this study t.

The screening tools were tested on data that 

collected from qualified criteria patients. Three 

screening tools consist of

1. National Institute of Health Stroke Scale 

(NIHSS) > 6

2. FAST-ED scale was designed based on 

items of the NIHSS. In this study we use point ≥ 4 

cut off for LVOS group. (Table 2.)10

3. VAN assessment: The vision, aphasia, and 

neglect (VAN) screening tool was designed to 

quickly assess functional neurovascular anatomy. 

(Table 3.)11 added on conventional cinnineti stroke 

scale.

Each screening tools will result in classified 

patients with large vessel occlusion stroke from 

non-large vessel stroke and the result will be 

compared by using statistic outcomes such as 

sensitivity, specificity, positive and negative 

predictive values.

The study protocol was reviewed and 

approved by the Prasat Neurological Institute ethics 

committee.

Imaging data

Imaging data:  computer tomography 

angiography (CTA),  magnet ic resonance 

angiography (MRA), conventional angiogram was 

obtained as gold standard investigations to prove 

the large vessel occlusion. From imaging data, we 

can classify the patients in 1 to 6 groups according 

to location of large arterial involvement. 

1. Internal carotid artery (ICA)

2. Middle cerebral artery main stem (M1)
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3. Middle cerebral artery division (M2)

4. Basilar artery

5. Anterior cerebral artery

6. No visible occlusion

Patients with 2 or more tandem occluded 

arteries were defined as the most proximal site of 

occlusion.

Statistical analysis

Statistical analysis was performed using SPSS 

version 17. Descriptive statistics, including median 

and standard deviation (SD), were obtained for 

demographic data, sensitivity, specify, positive 

predictive value (PPV), negative predictive value 

(NPV) and accuracy were used for comparing 3 

screening tools (NIHSS, FAST-ED, VAN) with gold 

standard that proven of LVOS (MRA, CTA, 

angiogram). 

Results 

63 qualifying patients were included. The 

mean age was 57.65±17.9 years, 52.4% were 

males. Others demographic characteristics were 

shown on Table 4. acute large vessel occlusion or 

sever stenosis were detected in 34 (54%) of 63 

patients. Ten (15.8%) subjects had occlusion of the 

intracranial ICA, 20 (31.7%) had the MCA-M1 

involvement, 3(4.8%) had MCA-M2 and 1 (1.6%) 

had basilar artery lesions respectively. 

LVOS was detected in 34(54%) of the 63 

qualifying patients FAST-ED, VAN and NIHSS was 

compared about predict LVOS. A FAST-ED ≥ 4 had 

sensitivity of 0.88, specify 0.93, PPV 0.93, NPV 0.87 

and Accuracy 0.90 versus VAN of 1.0, 0.89, 0.92, 

1, 0.95 and NIHSS ≥ 6 of 0.97, 0.79, 0.84, 0.95, 0.89 

respectively. (Table. 1)

Table 1 Comparison of FAST-ED, VAN, NIHSS according to sensitivity, specificity, positive and negative 

predictive values and accuracy.

FAST-ED ≥ 4 VAN NIHSS ≥6
Sensitivity 88.24 100.0 97.06
Specificity 93.10 89.66 79.31
PPV 93.75 95.24 88.89
NPV 87.10 91.89 84.62
Accuracy 90.48 100.0 95.83

Analysis of sensitivity by using FAST-ED, VAN 

and NIHSS score in specified large vessel occlusion 

(ICA, MCA-M1, MCA-M2, BA) were showed in 

Table 2.

Table 2 Analysis of sensitivity by using FAST-ED, VAN and NIHSS score in anterior circulation stroke and 

posterior circulation stroke.

FAST-ED ≥ 4 VAN NIHSS ≥6
Anterior circulation 31/34 34/34 33/34

 - ICA occlusion 9/10 10/10 10/10
 - MCA-M1 occlusion 18/20 20/20 19/20
 - MCA-M2 occlusion 3/3 3/3 3/3

BA occlusion 1/1 1/1 1/1
No visible clot 27/29 26/29 23/29
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Table 3 The FAST-ED Scale

Item       Score
Facial palsy

- Normal or minor paralysis    0
- Partial or complete paralysis    1

Arm weakness
- No drift    0
- Drift or some effort against gravity          1
- No effort against gravity or no movement    2

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

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

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

Table 4 VAN assessment

Stroke VAN 
How weak is the patients? Mild (minor drift)
Raise both arms up Moderate (severe drift - touches or nearly touches ground)

Severe (flaccid or no antigravity)
Patients show no weakness. Patient is VAN negative
(exceptions are confused or comatose patients with dizziness, focal findings, or no reason for 

their altered mental status then basilar artery thrombus must be considered; CTA is warranted)
Visual disturbance Field cut (which side) (4 quadrants)

Double vision (ask patient to look to right then left; evaluate for uneven eyes)
Blind new onset

Aphasia Expressive (inability to speak or paraphasic errors);
do not count slurring of words (repeat and name 2 objects)
Receptive (not understanding or following commands) (close eyes, make fist)
Mixed
None

Neglect Forced gaze or inability to track to one side
Unable to feel both sides at the same time, or unable to identify own arm
Ignoring one side
None

* Patient must have weakness plus one or all of the V, A, or N to be VAN positive.
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The FAST-ED scale and VAN assessment both 

had comparable accuracy to predict LVOS to the 

more complex NIHSS (area under the ROC curve: 

FAST-ED= 0.956, VAN=0.948 and NIHSS=0.922)

Figure 1 Receiver operating characteristic curves comparing the discrimination of NIHSS, FAST-ED and 

VAN for the detection of LVOS. AUC indicates area under curve. All curves presented a P value <0.001

Table 5 Baseline characteristics of patients

Baseline characteristics    Mean± SD or N(%)
Age 57.65±17.9
Male 33 (52.4)
Right-handed 60 (95.2)
Comorbidities

- Hypertension 31 (49.2)
- Diabetes mellitus 14 (22.2)
- Dyslipidemia 8 (12.7)
- Chronic kidney disease 3 (4.8)
- Previous cerebrovascular disease 0 (0)

Systolic blood pressure (mmHg) 151±22.35
Diastolic blood pressure (mmHg) 88±15.61
Pulse rate (BPM) 81.7±15.2
Capillary blood glucose 154.85
Final diagnosis
 Ischemic stroke 63 (100)
   Large vessel occlusion 34 (54)

- Internal carotid artery (ICA) 10 (15.8)
- Middle cerebral artery (M1) 20 (31.7)
- Middle cerebral artery (M2) 3 (4.8)
- Basilar artery 1 (1.6)

   Non-large vessel occlusion 29 (46)
Non-ischemic stroke 0 (0)
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Discussion

We found that both VAN and FAST-ED and 

NIHSS have high sensitivity and high specificity for 

the detection of the stroke with LVOS,  but VAN and 

FAST-ED demonstrated a higher efficacy of 

discrimination capacity (higher sensitivity, 

specificity, PPV and NPV) when compared to NIHSS 

score. Both tools are easier to use than NIHSS due 

to fewer questions and less time to evaluate. NIHSS 

need to evaluate 11 items and had high variety of 

interpersonal result. Medical personals should be 

trained and need qualification. For triage the LVOS 

patients, we need the high sensitivity and high 

specificity screening tools with rapid and easy to 

use. This can increase the accessibility of 

thrombolysis and send the patients to appropriate 

center for endovascular treatment rapidly, resulting 

in saving more brain function and improving better 

clinical outcome.  

From specified large vessel occlusion analysis, 

FAST-ED and VAN assessment have a good 

sensitivity to detect anterior circulation which same 

result as previous study9

The advantage point of both VAN assessment 

and FAST-ED scale is easier, use less time than 

NIHSS. That make screening AIS patients more 

rapidly in the pre-hospital screening scene. It can 

be used in the field by emergency medical 

personals s for selecting referral hospital between 

Mothership or Drip-and-Ship strategy that need 

further study in Thailand.

The limitation of this study is our study design 

as retrospective prognostic study by using only 

available medical data from medical records that 

some data may be missing. We may underestimate 

of LVOS in IV thrombolysis that may have the clots 

lysed before vessel imaging for screening negative 

patients due to vessel imaging conducted after 

administration of rt-PA. 

Conclusion

This study demonstrated VAN and FAST-ED 

scale assure reasonably predict LVOS in AIS 

patients than NIHSS. However, VAN assessment 

had the best effective tools in identifying LVOS in 

AIS patients from this study.  

FAST-ED scale and VAN assessment are 

simple scales that easy to use by all healthcare 

provider for screening large vessel occlusion 

strokes and useful in pre-hospital or emergency 

department setting for predict large vessel 

occlusion strokes to rapid transfer patient for 

mechanical thrombectomy.

Declaration of conflicting interests. 

The author declared no potential conflicts of 

interest. 

References
1. Suwanwela NC. Stroke Epidemiology in Thailand. 

J Stroke 2014;16:1-7.

2. Hanchaiphiboolkul S, Poungvarin N, Nidhinandana S, 

Charnnarong Suwanwela N, Puthkhao P, Towanabut S, 

et al. Prevalence of stroke and stroke risk factors in 

Thailand: Thai Epidemiologic Stroke (TES) Study. Journal 

of the Medical Association of Thailand 2011;94:427-36.

3. Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, 

Bambakidis NC, Becker K, 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 2019;50: 

e344-e418.

4. Worakijthamrongchai T. Endovascular Treatment in Acute 

Ischemic Stroke. J Thai Stroke Soc 2017;16:9.



65Vol.37 • NO.2 • 2021

5. Holodinsky JK, Williamson TS, Demchuk AM, et al. 

Modeling stroke patient transport for all patients with 

suspected large-vessel occlusion. JAMA Neurology 

2018;75:1477-86.

6. Mendez B, Requena M, Aires A, Martins N, Boned S, 

Rubiera M, et al. Direct transfer to angio-suite to reduce 

workflow times and increase favorable clinical outcome. 

Stroke 2018;49:2723-7.

7. Nilanont Y, Phattharayuttawat S, Chiewit P, Chotikanuchit 

S, Limsriwilai J, Chalernpong L, et al. Establishment of 

the Thai version of National Institute of Health Stroke 

Scale (NIHSS) and a validation study. Journal of the 

Medical Association of Thailand 2010;93 Suppl 1:S171-8.

8. Fischer U, Arnold M, Nedeltchev K, Brekenfeld C, 

Ballinari P, Remonda L, et al. NIHSS score and 

arteriographic findings in acute ischemic stroke 2005; 

36:2121-5.

9. Smith EE, Kent DM, Bulsara KR, Leung LY, Lichtman JH, 

Reeves MJ, et al. Accuracy of prediction instruments for 

diagnosing large vessel occlusion in individuals with 

suspected stroke: a systematic review for the 2018 

guidelines for the early management of patients with 

acute ischemic stroke. Stroke 2018;49:e111-e22.

10. Lima FO, Silva GS, Furie KL, Frankel MR, Lev MH, 

Camargo ÉCS, et al. Field assessment stroke triage for 

emergency destination: a simple and accurate prehospital 

scale to detect large vessel occlusion strokes. Stroke 

2016;47:1997-2002.

11. Teleb MS, Ver Hage A, Carter J, Jayaraman MV, 

McTaggart RA. Stroke vision, aphasia, neglect (VAN) 

assessment—a novel emergent large vessel occlusion 

screening tool: pilot study and comparison with current 

clinical severity indices. Journal of NeuroInterventional 

Surgery 2017;9:122.


