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New Tools for Field Detection of 
Large Vessel Occlusion Stroke

- Liqi Shu



Why LVO detection in-the-field matters

• LVO = ~15–30% of ischemic strokes but outsized morbidity/mortality1

• Every minute without reperfusion costs brain; delay to EVT worsens
outcomes (time–is–brain)2-4

• Secondary transfers kill time but have mixed result vs direct EVT access5-

7

1. De Havnon. Stroke (2023); 2. Saver. Stroke (2005); 3. Saver.
JAMA (2016); 4. Jahan. JAMA (2019); 5. de la Ossa JAMA 
(2022); 6. Froehler. Circulation (2017); 7. Romoli. JoS (2020)



What we’re trying to improve

• Goal: fast identification of LVO (ICA terminus, M1,
basilar, and maybe MeVO and DiVO) likely to benefit
from EVT1

• Balance benefit (EVT access) vs harm of over-triage
(e.g., delaying IVT or misrouting ICH): AHA/ASA
prehospital triage/algorithm emphasizes regional,
balanced destination planning2

1. Sommer. Stroke (2018); 2. AHA/ASA. Mission Lifeline
Stroke. (2020)



The tools landscape at a glance1-3

• Clinical scales (RACE, LAMS, G-FAST, mG-FAST, etc.)

• Telestroke (prehospital)

• Physiologic devices (EEG, optical blood-flow, “headpulse”)

• Ultrasound/TCD (including robotic/AI)

• Mobile Stroke Units (MSUs) with CT ± CTA
1. Patrick. Curr Emerg Hosp Med Rep (2022); 2. Osbel. J 
NeuroIntervent Surg (2022); 3. Agrawal. Interv Neuroradiol. 
(2023)



What’s “best” scales today?

• One study evaluated 2,358 patients with 9.8% LVO using 14 clinical
scales.1

• Overall accuracy (AUROC): RACE 0.81 (0.78–0.84); LAMS 0.80 (0.77–
0.83); G-FAST 0.80 (0.77–0.83); mG-FAST 0.79 (0.76–0.82).

• Rule-out vs rule-in extremes: EMSA highest sensitivity 85% (80–90%)
but specificity 58% (56–61%); CPSS ≥3 + gaze highest specificity 94%
(93–95%) but sensitivity 35% (29–41%).

1. Dekker. Neurology (2025)



Prehospital Telestroke

• In-ambulance telestroke outperforms paramedic score for predicting
reperfusion candidates (~80% vs 60% accuracy)1

• UK pilots: high sensitivity (100%); improves conveyance decisions but
some over-triage.2

• Tele-enabled ambulances can have connectivity issues ~36%.3

1. Scott. Neurology (2022); 2. Alghamdi. BMJ Open Qual (2025);
3. Harahsheh. Mayo Clin Proc Digital Health (2024)



EEG

• 8-lead dry-electrode EEG in the ambulance; LVO causes hemispheric 
slowing/asymmetry (e.g., ↑delta, altered theta/alpha; Brain 
Symmetry Index).1

• Multicenter prehospital study—Prehospital dry-EEG can detect 
anterior-circulation LVO; best feature AUC ≈0.91 (sens 80%, spec 
93%).1

1. van Stigt. Neurology. (2023); Fig. Zhang. Clinical 
Neurophysiology. (2022)



Optical blood-flow

• Near-infrared laser light passes through the head, and CMOS sensors 
read changes in laser speckle contrast to quantify microvascular blood 
flow. The device compares hemispheric perfusion patterns and feeds 
them into a machine-learning model to estimate LVO probability.1

• ED cohort (n=135): sensitivity 79%, specificity 84% for anterior LVO -
outperformed RACE/LAMS; needs independent + prehospital 
validation.2

1. Openwaterwiki. (2025); 2. Favilla. J Neurointerv Surg. (2025)



Cranial accelerometry “headpulse”

• Headset measures cardiac-synchronous micro-accelerations of the 
skull; LVO alters pulse dynamics/asymmetry. 

• Multicenter prehospital study—device+LAMS algorithm sens 84.6% vs 
LAMS 38.5% with similar specificity; recordings feasible in the field.

1. Paxton. Acad Emerg Med. (2024)



VIPS/bioimpedance

• Volumetric impedance phase-shift spectroscopy detects hemispheric 
bioimpedance asymmetry from large strokes (LVO or large ICH).1

• Derivation/pooled analysis reported sens ~93% and spec up to ~92% 
for “severe stroke”; evidence base is mixed and prehospital validation 
is still needed—consider as adjunct/research use.2

1. Agrawal. Interv Neuroradiol. (2023); 2. Kellner. J Neuroin
Surg. (2018)



Ultrasound/TCD

• Based on a systematic review and meta-analysis: portable LVO
detection tools—TCD-based approaches show the highest specificity 
among device modalities to date, but is operator dependent

• Robotic/AI TCD improves autonomous acquisition/monitoring; strong 
data for shunt/emboli detection, limited prehospital LVO accuracy 
data so far.2

1. Jazayeri. Interv Neuroradiol (2025); 2. Baig. J Neurointernv
Surg. (2024)



Mobile Stroke Units (MSUs)—where they fit

• MSUs improve timeliness and functional outcomes for IVT-eligible 
patients; no safety signal.1, 2

• Some MSUs perform prehospital CTA to shorten DTN; ML can flag 
LVO on-board.3,4

• Reality check: cost, staffing. 1,2

1. Grotta. NEJM (2021); 2. Turc. JAMA Neuro (2022); 3. Czap.
Stroke (2021); 4. Czap. Stroke (2021).
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