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Appendix b:  Brain infarct subtype classification

Appendix B provides the information necessary for completing Question 6 of the Stroke/TIA Review Form.

B.1 
Introduction

During the Review Process, Stroke Physician Reviewers determine what type of stroke a participant may have had. If the participant is thought to have experienced a ‘brain infarct’, further classification is required. The Stroke Physician Reviewer will select the first, second and third choice for the diagnosis. 

· First choice of Subtype:  reflection of strict adherence to the subtype algorithm in manual Appendix B. If the first choice selected is 1, 2, 3, 4 or 5, responses to the second and third choice are not allowed. To ensure this rule is enforced, the second and third subtype fields are conditionally deactivated.
· Second choice of Subtype:  allows for some loosening of the criteria and is an attempt to reduce the number of cases classified as “Unknown.” A code of 1, 2, 3, 4 or 5 should be used for the second choice if any evidence exists in the records to support such a code. If the first choice subtype is 6, 7, or 8, a response to the second choice is required, even though it might still be 6 or 8.
· Third choice of Subtype:  allows for a choice if the first choice is “more than one.” The third choice would only be used if the first choice equals 7 (unknown, multiple).
This appendix describes how to differentiate between brain infarct subtypes.

B.2
Criteria

B.2.1
Large Vessel Extra-cranial Atheroembolic (LVe)

B.2.2
Large Vessel Intra-cranial Atheroembolic (LVi)
Extra-cranial:  carotid artery, vertebral artery

Intra-cranial:  distal internal carotid artery, distal vertebral artery, MCA, ACA, PCA, basilar

History and Examination Evidence of atherosclerosis:


Past history of TIA in the same vascular territory

OR

History of coronary artery or peripheral vascular disease

OR

Evidence of large artery atherosclerosis, such as carotid or femoral bruits or diminished pulses

AND

Vascular Imaging Studies:

Arteriography (catheter, CTA, or MRA) reveals occlusion, stenosis of 50% or more of an appropriate, large, extracranial or intracranial artery, and possibly occlusion of an appropriate stem, division, or branch artery

OR

Carotid Duplex demonstrates stenosis of 50% or more of an appropriate extracranial artery

OR

Transcranial Doppler demonstrates absent or abnormal flow velocities in the intracranial vessel

OR

Postmortem examination consistent with atherosclerosis

B.2.3
Cardioembolic (CE)

Cardiac history or examination reveals one of the following: 

Note: Studies include echocardiography (transthoracic, transesophageal, and contrast), ultra-fast cardiac CT, cardiac, MRI, inpatient cardiac monitoring, Holter monitoring, and post-mortem examination. Not all need be used.

High-risk source for emboli: mechanical prosthetic heart valve, atrial fibrillation, sick sinus syndrome, myocardial infarction within 4 weeks, left ventricular thrombus, dilated cardiomyopathy, akinetic left ventricular segment, left atrial thrombus, atrial myxoma, infective endocarditis 

OR
Medium-risk source for emboli: myocardial infarction >4 weeks and <6 months, congestive heart failure, left ventricular aneurysm, hypokinetic left ventricular segment, atrial flutter, bioprosthetic heart valve, mitral stenosis without atrial fibrillation, nonbacterial endocarditis 

OR
Low-risk source for emboli: mitral valve prolapse, mitral annular calcification, atrial septal defect, patent foramen ovale, or interarterial septal aneurysm(s) in other vascular territories.

B.2.4
Small Vessel (Lacunar) (SV)

Must have all of the following:

Traditional “lacunar syndromes” findings- pure motor hemiparesis, sensorimotor stroke, ataxic hemiparesis, dysarthria-clumsy hand syndrome, or pure sensory stroke

AND

No aphasia, apraxia, or other cognitive deficits related to stroke, except if localization is established to be in the thalamus.

AND

No seizures or alteration of consciousness

AND

Minimal or no headache

AND

Clinically relevant infarct** on brain imaging no greater than 2.0cm in diameter either in a subcortical structure or in the brainstem in the territory of a small penetrating artery

OR

Postmortem examination reveals a small, deep infarction in the territory of a penetrating brain artery

** Clinically relevant infarct on brain imaging- Imaging finding judged to be consistent with signs and symptoms, regardless of timing of brain imaging (less than or greater than 24 hours) and regardless of imaging technique (CT or MRI)

B.2.5
Acute Ischemic Stroke of Other Known Etiology (O)

Arteriography shows specific, non-atherosclerotic vascular pathology

OR

Specialized testing (such as hematologic, serologic, or histologic examinations) demonstrating evidence of an underlying cause

OR

Post-mortem examination demonstrates arterial occlusion of specific etiology

B.2.6
Ischemic Stroke of Unknown Cause  (no probable etiology determined despite complete workup):

Clinical criteria consistent with diagnosis as described below:

Variable onset or course of symptoms

AND

Findings do not fit the pattern of a previously described subtype

AND

CT/MRI demonstrates a bland or hemorrhagic infarction

AND

Vascular imaging shows no significant abnormalities

AND

Carotid duplex and transcranial Doppler are normal

AND

Arteriography demonstrates no significant abnormalities

AND

Cardiac testing demonstrates no source for embolism (see cardioembolic clinical criteria)

AND

Specialized testing, if done, reveals no etiology

OR

Postmortem demonstrates infarction but no specific vascular pathology

B.2.7
Ischemic Stroke of Unknown Cause  (more than one likely etiology and single most likely etiology cannot be determined):

Findings fit equally well the patterns of more than one of the following subtypes: large vessel atherothromboembolic, cardioembolic, small vessel (lacunar), acute ischemic stroke of other etiology.

B.2.8
Ischemic Stroke of Unknown Cause: (workup is incomplete):

No likely source for stroke determined because the workup is incomplete (i.e., a usual, careful evaluation, including an arterial or cardiac imaging study or specialized testing that should have determined the most likely cause of stroke, was not performed).
To be classified as “Complete,” an Ischemic Stroke Subtype Work-Up requires the completion of four medical tests: 

· Brain Imaging:  Head CT or Head MRI

· Extracranial Vascular Imaging:  Carotid Doppler or MRA / CTA / Conventional Angiogram
· Intracranial Vascular Imaging:  Transcranial Doppler or MRA / CTA / Conventional Angiogram

· Cardiac Assessment:  Echocardiography AND Initial EKG
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