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  Stroke 

뇌혈류 이상에 의해,  

뇌에 혈류 공급이 부족하여 유발되는 갑작스

런 이상으로, 

뇌혈관이 막혀서 발생하는 허혈뇌혈관병과 

뇌혈관이 파열되어 발생하는 출혈성뇌혈관병

으로 크게 구분된다. 

알기쉬운 의학용어풀이집 



 Subtype of ischemic stroke 

10~40% 

About 200,000 strokes annually with no clear etiology 



Neurologist 

Cardiologist 

용의자 

AF이라는 잠재적 범죄자… 

원인불명의 stroke 



AHA/ASA Guidelines for the prevention of stroke 

• Hypertension 

• Dyslipidemia 

• Glucose disorders 

• Obesity 

• Physical inactivity 

• Nutrition 

• Sleep apnea 

• Carotid disease 

• Intracranial 
atherosclerosis 

• Atrial fibrillation 

• MI and thrombus 

• Cardiomyopathy 

• Valvular heart disease 

• Prosthetic HV 

• Aortic arch atheroma 

• PFO 

• Homocysteinemia 

• Hypercoagulation 

• Antiphospholipid 
antibodies 

• Sickle cell disease 

2014 



  Stroke classification system 

CCS: require brain imaging, imaging of cerebral vessels, 

         heart function evaluation 

TOAST CCS ASCOD 
Mechanism 
Categories 

1) Large artery atherosclerosis 
2) Cardioembolic 
3) Small vessel disease 
4) Other determined 
5) Undetermined 

1) Large artery atherosclerosis 
2) Cardioembolic 
3) Small vessel disease 
4) Other determined 
5) Undetermined 

1) Large artery atherosclerosis 
2) Cardioembolic 
3) Small vessel disease 
4) Dissection 
5) Other determined 
6) Undetermined 

Requirements for 
probable large 
artery 
atherosclerosis 

≥50% stensosis ≥50% stensosis 
<50% with ulceration, 
thrombus 
<50% at origin of penetrating 
artery 

≥50% stensosis 
<50% with thrombus 
Mobile thrombus at aortic arch 

Aortic 
atherosclerosis 

Not described Classifies as cardioembolic Classifies as large artery 
atherosclerosis 

Strengths Well-established 
Good inter-rater reliability 

Available as web algorithm 
Fewer cryptogenic assignments 
Excellent inter-rater reliability 

Profiles non-causative and 
causative neurovascular disease 
Fewer cryptogenic assignments 
Excellent inter-rater reliability 

TOAST, Trial of Org 10172 in acute stroke treatment; CCS, Causative classification of stroke; ASCOD: Atherosclerosis, small-

vessel disease, cardiac pathology, other causes, dissection. 



2013 AHA/ASA acute stroke guideline 



 Minimum work up 

According to guidelines, baseline evaluations, at a minimum, 

should include: 

 

 Noncontrast brain CT or brain MRI 

 Blood glucose 

 Oxygen saturation 

 Serum electrolytes/renal function tests 

 Complete blood count, including platelet count 

 Markers of cardiac ischemia 

 Prothrombin time/International Normalized Ratio (INR) 

 Activated partial thromboplastin time 

 Electrocardiogram 



 Work up for selected patients 

 TT and/or ECT if it is suspected the patient is taking direct thrombin 

 inhibitors or direct factor Xa inhibitors 

 Hepatic function tests 

 Toxicology screen 

 Blood alcohol level 

 Pregnancy test 

 Arterial blood gas tests (if hypoxia is suspected) 

 Chest radiography (if lung disease is suspected) 

 Lumbar puncture (if subarachnoid hemorrhage is suspected and CT scan is 

negative for blood 

 Electroencephalogram (if seizures are suspected) 



 Cardiovascular evaluation 

Atrial fibrillation 

 - clearly drives the post-stroke management paradigm 

  

 - may be seen on admission ECG 

 - Holter monitoring 

 - continuous cardiac monitoring for at least the first 24 hours after 

stroke 



N Engl J Med 
2016;374:2065-74. 

 Occult Atrial Fibrillation 

Technology to detect infrequent paroxysmal atrial fibrillation has dramatically improved 

over the past decade, with the development of mobile cardiac telemetry systems that may be 

worn externally for 2 to 4 weeks, subcutaneous loop recorders with battery lives enabling 

detection for 1 to 3 years, and in patients needing therapeutic internal pacemakers or 

defibrillators, implantable therapeutic devices with the capability to detect atrial fibrillation 

for 3 years or more. 



 Occult atrial fibrillation 

In the standard evaluation, of ischemic stroke 

J Thromb Haemost 2005;3: 1218-23 

1549 Patients with first-ever ischemic stroke 

314 Patients with AF 1235 Patients without AF 

61 Patients with history of AF 

with sinus rhythm at admission 

177 Patients with history 

of AF and AF at admission 

76 With new diagnosis 

of AF at admission 

N Engl J Med 2016;374:2065-74. 

 approximately 15% of patients have a known history of chronic or paroxysmal atrial 

fibrillation predating the stroke 

 approximately 8% receive a new diagnosis of atrial fibrillation on the basis of the results 

of the first ECG  

 another 5% receive a new diagnosis, after initial presentation in sinus rhythm, on the 

basis of results of inpatient cardiac telemetry or 24-hr Holter monitoring 



Diagnosis of atrial fibrillation after stroke and TIA 

• Meta analysis of 50 studies (comprising 11,658 patients) 

Lancet Neurol 2015; 14: 377–87 

By sequentially combining cardiac monitoring methods, atrial fibrillation might be newly detected in nearly a 

quarter of patients with stroke or transient ischaemic attack.  



 EMBRACE trial 

 Event Monitor Belt for Recording Atrial Fibrillation after a Cerebral Ischemic Event 

N Engl J Med 2014;370:2467-77. 

Randomized 572 patients aged ≥55 years with cryptogenic stroke 

a 30-day event-triggered recorder 24-hour monitor 

 Cryptogenic stroke: diagnosed by a stroke neurologist after a standard workup, including 

12-lead ECG, Holter monitor for a minimum of 24 hours, brain and neurovascular 

imaging, and echocardiography 



 EMBRACE trial 

 Event Monitor Belt for Recording Atrial Fibrillation after a Cerebral Ischemic Event 

N Engl J Med 2014;370:2467-77. 

Randomized 572 patients aged ≥55 years with cryptogenic stroke 

a 30-day event-triggered recorder 24-hour monitor 

AF lasting ≥30 seconds 

45/280 (16.1%) 9/277 (3.2%) 

52/280 (18.6%) 31/279 (11.1%) 

Anticoagulation  

 Cryptogenic stroke: diagnosed by a stroke neurologist after a standard workup, including 

12-lead ECG, Holter monitor for a minimum of 24 hours, brain and neurovascular 

imaging, and echocardiography 



 CRYSTAL AF trial 
  : Cryptogenic Stroke and Underlying AF 

Randomized 441 patients aged ≥40 years with cryptogenic stroke 

insertable cardiac monitors (ICMs) Control group 

 Cryptogenic stroke: after extensive testing — including 12-lead ECG, 24 hours or more of ECG 

monitoring, transesophageal echocardiography, screening for thrombophilic states (in patients <55 

years of age), and MRA, CTA, or catheter angiography of the head and neck — did not reveal a 

clear cause 

AF detection rate (6 / 12 / 36 months) 

6month 12month 36month 

30% 

3% 

8.9% 

1.4% 

12.4% 

2.0% 





N Engl J Med 

2016;374:2065-74. 

 Algorithm for the Identification and Diagnostic Evaluation 

Ischemic stroke or TIA 

History 

Physical examination 

Stroke topography 

MRI of the brain 

CT of the brain 

Vessels:  

MRA/CTA of the head 

and neck 

Carotid duplex 

ultrasonography and 

transcradial Doppler 

ultrasonograrphy 

Cardiac – structure: 

TTE / TEE 
Cardiac – rhythm: 

12-Lead ECG 

Inpatient cardiac 

telemetry 

24-Hr Holter minotor 

Hematologic testing: 

CBC, Plt 

INR, PTT 

Stroke considered to be cryptogenic after standard 

evaluation 



N Engl J Med 

2016;374:2065-74. 

 Algorithm for the Identification and Diagnostic Evaluation 

Stroke considered to be cryptogenic after standard 

evaluation 

Vessels: 

Catheter angiography 

TCD for emboli 

Vasculitis tests 

Cardiac – rhythm: 

Prolonged (2-4wk) 

Outpatient cardiac 

telemetry 

Hematologic testing: 
Arterial hypercoagulability 

tests 

(all patients) 

Venous hypercoagulability 

tests 

(if right-to-left shunt) 

Stroke considered to be cryptogenic after advanced 

evaluation 



N Engl J Med 2016;374:2065-74. 

 Algorithm for the Identification and Diagnostic Evaluation 

Stroke considered to be cryptogenic after advanced 

evaluation 

Genetic testing: 

Mitochondrial disease 

CADASIL, Fabry’s 

disease, other genetic 

causes 

Vessels: 

Detailed autoimmune 

evaluation 

CSF examination 

Brain biopsy 

Cardiac – structure: 

Cardiac CT 

Cardiac MRI 

Cardiac – rhythm: 

Prolonged (1-3y) 

outpatient loop recording 

Hematologic testing: 

Workup for occult cancer 



Unselected survivors of stroke or TIA, 72-hour ECG monitoring is 

feasible and improves the detection rate of silent paroxysmal AF 

Stroke. 2013;44:00-00. 

In unselected survivors of stroke or TIA, 72-hour ECG monitoring is feasible and improves the 

detection rate of silent paroxysmal AF. 



  AF monitoring for patients with stroke event 

• Cryptogenic stroke is defined as a stroke in which the cause could not be 

identified after extensive investigations.  

 

• Several studies have also found AF in patients in whom another competing 

cause for stroke has been identified clinically (e.g. hypertension or carotid 

artery stenosis). 

 

• Hence, prolonged ECG monitoring seems reasonable in all survivors of an 

ischemic stroke without an established diagnosis of AF. 

2016 ESC guidelines for AF management 

Take home message 



심방세동 Screening 
Recommendations Class Level  

Opportunistic screening for AF is recommended by pulse taking or ECG 
rhythm strip in patients >65 years of age. 

I B 

In patients with TIA or ischaemic stroke, screening for AF is recommend
ed by short-term ECG recording followed by continuous ECG monitoring 
for at least 72 hours. 

I B 

It is recommended to interrogate pacemakers and ICDs on a regular bas
is for atrial high rate episodes (AHRE). Patients with AHRE should under
go further ECG monitoring to document AF before initiating AF therapy. 

I B 

In stroke patients, additional ECG monitoring by long-term non-invasive 
ECG monitors or implanted loop recorders should be considered to docu
ment silent atrial fibrillation. 

IIa B 

Systematic ECG screening may be considered to detect AF in patients a
ged >75 years, or those at high stroke risk. 

IIb B 

2016 ESC guidelines for AF management 
Take home message 



 Medical insurance imbursement policy of ILR 

다른 검사로 원인이 진단되지 않는 다음의 경우에 요양 급여를 인정함 

 

가. 재발성 실신 

    다만, 구조적 심장질환을 가진 환자의 경우에는 실신이 1회 발생한 경

우에도 인정 

나. 재발성 두근거림 

다. 심방세동이 의심되는 원인불명의 재발성 뇌졸중 



 

Thank you 

Cryptogenic Stroke and Underlying Atrial Fibrillation 


