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Definition
● Ischemic stroke without identifiable cause/source

● Crypto’ = hidden or secret; 

● ‘Genic’ = producing or forming

● Prevalence: young > adult

● ~¼ ischemic strokes are cryptogenic
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Embolic Stroke of Undetermined Source 
(ESUS)
● Introduced in 2014
● A stroke appearing non-lacunar on 

neuroimaging without obvious source after 
minimum standard evaluation to rule out 
known stroke etiologies

● ~¼ of cryptogenic strokes are ESUS



Epidemiology
● Stroke is the fifth leading cause of death in US

● About one-sixth to one-fourth of ischemic strokes do not have a determined 

etiology after standard evaluation

● 10-15% of all strokes occur in adults ages 18-50

● Lifetime Risk: Women > Men

● Incidence Risk: Blacks and Hispanics > Caucasian 

● Each year ~79% people diagnosed with new stroke

● Major types of stroke:

○ Ischemic stroke – 83%

○ Hemorrhagic stroke 12-40%

○ Cryptogenic stroke 15-40% of the ischemic stroke 5



Possible Etiologies to Rule Out
Cardiovascular
● Atrial Fibrillation
● Left Atrial Enlargement 
● PFO, atrial septal aneurysm
● Valvular heart disease
● MVP
● Mitral annular calcification
● Calcific aortic stenosis
● Prosthetic valve replacement
● Infective endocarditis
● Left atrial myxoma
● Left ventricular thrombosis 6

Non-Cardiovascular
● Genetic disorders
● Coagulation problems or 

hypercoagulable state
● Protein C or S deficiency
● Factor V Leiden mutation
● Prothrombin G20210A mutation
● Antithrombin antibodies
● Sleep disturbances
● Encephalopathies
● Vasculitis and autoimmune disorders
● Non-inflammatory disorders of the 

arterial wall
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Ischemic Stroke 
Etiology Classification

PhenotypicCausative

TOAST CCS/CISS ASCOD

Legend:

TOAST: Trial of Org 10172 in acute stroke treatment

CSS: Causative Classification System

CISS: Chinese ischemic stroke subclassification

ASCOD: Atherosclerosis, Small-vessel disease,  Cardiac source, Other cause, Dissection



The Trial of Org 10172 in Acute Stroke (TOAST)
● Publication year: 1993
● Causative subtyping
● Most widely used
● Classified etiologically:

○ Large Artery Atherosclerosis
(LAA)

○ Cardioembolism (CE)
○ Small Artery Occlusion 

(SAO)
○ Stroke of other determined 

cause (SOC)
■ Determined (2+) 

cause

■ Undetermined cause 



Causative Classification System (CCS) 
● Publication year: 2007

● Causative subtyping

● Enhance the accuracy of TOAST

● Developed in hopes to reduce the proportion of patients classified as cause 

undetermined compared to by TOAST

● Classification:

○ Supra-aortic Large Artery Atherosclerosis

○ Cardio-aortic embolism

○ Small artery occlusion

○ Other causes

○ Undetermined causes 9



ASCOD
Atherosclerosis, Small-vessel disease, Cardiac source, 
Other cause, Dissection
● Published in: 2009

● Phenotypic subtyping 

● Attempts to identify most likely 

etiology without neglecting the 

possibility of other potential multiple 

causes

● Developed in hopes to reduce the 

proportion of patients classified as 

cause undetermined compared to by 

TOAST
10

Grades of Diseases

1 Disease present and can potentially be a cause

2 Disease present but causal link is uncertain

3 Disease present, causal link is unlikely

0 Absent disease

9 Insufficient workup to grade the disease
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Cryptogenic Stroke Work-Up
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(4)

Labwork:

CBC, CMP, Lipids, 

Hypercoagulable, Autoimmune, 

Infectious, Pregnancy

(2)

Neuroimaging:

CT

Diffusion weighted MRI

CTA

MRA/MRV

(1)

Medical History Retrieved

Physical/Neuro Examination

(3)

(6)

Outpatient Management:

Secondary stroke prevention

Holter Monitor

Urine Drug Screening

Therapies

(5)

Medication:

Within 3-4.5 hours - IV 

thrombolytic

Aspirin

Cardiovascular:

Echocardiogram

Transesophageal 2D-

Echocardiogram

Bubble Study

Carotid Ultrasound

Continuous telemetry



Secondary Prevention Recommendations
● CHANCE (Clopidogrel in High-Risk Patients with Acute Nondiabling 

Cerebrovascular Events) and POINT (Platelet-Oriented Inhibition in New TIA 
and Minor Ischemic Stroke) trials concluded no greater benefit of 
anticoagulation therapy versus dual-antiplatelet therapy for cryptogenic 
strokes
○ Also concluded most beneficial long-term antithrombotic management 

for recurrent strokes remains single antiplatelet agent, aspirin (325 mg)

● 3 Caveats to consider regarding prevention:
○ Patients presenting early with minor stroke symptoms should be 

managed with 2-week dual-antiplatelet therapy (Clopidogrel  and Aspirin)
○ All patients with cryptogenic strokes should be monitored for Afib 
○ Patients <60 years with Patent Foramen Ovale (PFO) should be carefully 

evaluated to determine whether PFO caused stroke and if closure would 
be beneficial 15



In Conclusion:
● Cryptogenic stroke represents a major knowledge gap and therapeutic target in 

vascular neurology

● a more personalized approach targeting a specific subset of patients with 

embolic stroke of undetermined source with atrial cardiopathy remains to be 

tested 
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Clinical Vignette
Use your tables as reference
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53-year-old Asian male with no significant past medical history presents to the ED secondary to aphasia and 

headache x4 days. He denied chest pain, SOB, cough, numbness, weakness, paresthesia, N/V/D, dysuria, and 

hematuria. Denied a history of smoking, drug and alcohol use. Denied family history of stroke or hypercoagulable 

disorders. Vital signs are within normal limits, excluding a heart rate 102 bpm. Physical examination revealed that 

the patient was alert and oriented to person, place, time, and situation. Cardiac, Pulmonary and Neurology 

examinations were unremarkable. CT without contrast of the brain revealed a late, acute to subacute infarction in 

the left basal ganglia. CBC revealed RBC 4.31 K/CMM, WBC 4.9, hemoglobin 13.2 g/dL, platelets 143 K/CMM and 

INR 1.08. Complete metabolic showed sodium 142 mEq/L, potassium 3.8 mEq/L, chloride 108 mEq/L, blood urea 

nitrogen 14 mg/dL, creatinine 0.91 mg/dL, glucose 108 mg/dL. He is COVID negative. 

Non-contrast brain magnetic resonance imaging (MRI) revealed acute ischemic infarct of the left centrum 

semiovale, caudate and lentiform nucleus without hemorrhagic conversion. Time-of-flight magnetic resonance 

angiography (MRA) of the head and neck showed no loss of flow or stenosis of the major vessels in the cranial or 

cervical circulation. Magnetic resonance venography (MRV) of the head showed no lack of flow or stenosis in the 

intracranial circulation. Two-dimensional color transthoracic echocardiogram with agitated saline, displayed regular 

sinus rhythm with normal structure and functioning of all cardiac valves, atriums and ventricles. EKG indicated 

sinus bradycardia ventricular rate of 44 bpm, without indications of AFib. IV was initiated and patient was placed 

on telemetry monitoring. Lipid panel showed cholesterol 158 mg/dL, triglycerides 75 mg/dL, low density lipoprotein 

101 mg/dL and high density lipoprotein 42 mg/dL. A hypercoagulable panel (Protein S, Protein C, antithrombin III, 

factor VIII, antinuclear antibody, cardiolipin antibodies, prothrombin G20210A, and factor V Leiden) showed no 

abnormalities. UDS completed was unremarkable for any illicit drug use. Autoimmune panel was negative. The 

patient was advised to complete a swallow study, start physical, occupational and speech therapy. The patient 

was discharged home on atorvastatin 80 mg once daily and aspirin 325mg once daily. The patient was placed on 

a 30-day holter monitor to rule out paroxysmal AFib. 
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What is this patient's ASCOD scale?
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What is this patient's ASCOD scale?

A0, S0, C0, O0, D0
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