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Evaluation of a Stroke Patient 

Pathogenic mechanism specific Rx 
Invasive Angiography 
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Neurovascular Examination 
Rapid Evaluation of Stroke Patients and  

Ultrasound Waveform Interpretation. Wiley 2013. 

TJC Requirements and Brain Attack Coalition 
Guidelines for Comprehensive Centers: 

• Key Personnel –  
• Neurologists 
• Neurosurgeons 
• Vascular Surgeons 

• Intensivists (Neuro-Critical Care Specialists) 
• Advanced Practice Nurses (Masters or Doctoral degree) 

• Endovascular Specialists 
• Ultrasound Technicians 

• Physical Medicine/Rehabilitation Physicians & Therapists 
• Endovascular Treatment –  

• Angioplasty/Stents 
• Coil embolization 

• Intra-arterial lytic and mechanical clot retrieval/disruption 
• Expanded Neuroradiology Capabilities –  

• MRI/MRA/DWI 
• CT Angiography 
• Digital Angiography 

• Echocardiography (TTE/TEE) 
• Carotid and Transcranial Doppler 

• Stroke Unit & ICU 
• Rehabilitation Program 

• Formal Patient and Staff Education 
• Stroke Registry with Outcomes/Process Tracking 

Revision of Time Differential 
 TIA vs Stroke 

NEJM 1995;333:1581-1587. 

All patients enrolled into the NINDS rt-PA Stroke Study had 
disabling neurological deficits persisting for at least 1 hour. 
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Event Risk Within 3 Months 
After TIA 

Johnston SC, et al. JAMA. 2000;284:2901-2906. 
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•   age > 60 years 

•   diabetes mellitus 

•   duration of episode greater than 10 min 

•   weakness and speech impairment with the episode 

Independent risk factors  

for stroke within 90 days after TIA: 

Stroke Risk after TIA 

Coutts S. et al. Ann Neurol 2005;57:848-854. 
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MRI Imaging: Wealth of Information 

Core 

Penumbra 

No Mismatch, Malignant Pattern 

Images courtesy of  
Dr Andrew Demchuk. 

NIHSS     15             13             8               3             11                   15 
Time 10:12        10:21       10:26       10:33       10:34              10:40 
   Pre-TPA CT                                 Post-TPA CT                DSA 

      Timetable: 
 
08:42 Stroke onset 
10:01 Pre-TPA CT 
10:12 TPA bolus 
11:05 Post-TPA CT 
11:50 DSA 

1                       2                     3                          4                        5                             6  

Neurology 2002;59:862-867.  
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Stentrievers:  
in clinical trials 

MERCI Trialists.  
Images courtesy Wade Smith, MD. 

NIHSS is sensitive to clot presence but not to its location 
Low NIHSS and TIA are not a guarantee that vessels are open 

Neurovascular Examination 

Focused neurological exam 

Clinical localization-driven 

Rapid targeted ultrasound 

Intra- and extracranial 

Functional tests and 

Monitoring if needed 

Bedside  
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US Spectrum of Information 
•  Extracranial lesion localization/stenosis grading 
•  Downstream hemodynamic changes: collaterals 
•  Emboli detection: localization and quantification 
•  Right-to-left shunt testing 
•  Intracranial stenoses 
•  Vasomotor reactivity 
•  Recanalization, reocclusion, hypo- & hyperperfusion 
•  Vasospasm detection, grading and monitoring 
•  Arterial steals 

Neurovascular Examination 
Rapid Evaluation of Stroke Patients and  

Ultrasound Waveform Interpretation. Wiley (in press). 
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1.  Sickle Cell Anemia    A, I-II 
2.  Subarachnoid Hemorrhage   A, I-II 
3.  Ischemic Stroke/TIA       

1.  Intracranial stenosis-occlusion  B, II-III 
2.  Vasomotor reactivity testing  B, II-III 
3.  Monitoring thrombolysis   B, II-III 

4.  Cerebral circulatory arrest              A, II 
5.  Detection of right-left shunts       A, II 
6.  Monitoring CEA / CABG                     B, II-III/B-C, II-III 
7.  Headache, Venous Thrombosis  Doubtful 

Clinical Applications of TCD:  
Type, Strength of Evidence  

Sloan M, et al. Neurology 2004;62:1468-81.  
Babikian VL, et al. J Neuroimaging 2000;10:101-115.  

A 16 year old girl had a sudden onset of left sided  
weakness. Normal CT scan done at 2.5 hr.  
TPA given at 3 hours, transferred to a  level 1  
hospital, and improvement noted en route. 
 
Risk factors: smoking, birth-control pill 
  
NIHSS 4 points upon arrival 

   
Dx: ? 
 
Prognosis: ? 
 

Noser E, et al. Child Neurology 2001;16:286-288. 
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Noser E, et al. Child Neurology 2001;16:286-288. 

73 y.o. AAM NIHSS 12 points upon arrival to ED 

NIHSS 3 at 125 min from onset and at 24 hrs 
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73 y.o. AAM NIHSS 3 points @ 2-48 hrs 

Prox CCA Dist CCA 

Prox ICA 

Dist ICA 

MCA 
29 cm/s/0.7 

CBF CBV MTT TTP 

CT CTP 

73 y.o. AAM NIHSS 9 points @ 48 hrs 

73 y.o. AAM NIHSS 9 points @ 48 hrs 

PSV 190 cm/s 
EDV   30 cm/s 

PSV 45 cm/s 
EDV  8 cm/s 
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73 y.o. AAM NIHSS 9 points @ 
48 hrs 

Any Questions? 
 


