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Background

Concerns in Acute Stroke Imaging

o Infarct Core

o Penumbra

o State of the Collaterals

o Risk of hemorrhage

o Presence and length of thrombus

o Mimics

“Parenchyma,Pipes,Perfusion,Penumbra” (4P’s)Srinivasan et al. RadioGraphics 2006; 26:S75–S95



Infarct core

CT

• ASPECTS

MRI

• DWI



Penumbra

CT

• Negative CT for acute infarct

• - Presumption

• - CTA required or CT Perfusion

• ASPECTS > 7 – can proceed for 
thrombolysis

• ICA occlusion related deep 
perforator infarct can be missed

MRI

• Volume of acute infarct which 
cannot be salvaged can be 
identified

• Smaller the volume, better the 
outcomes



CTA Collateral Status and Response to Recanalization in Patients with Acute Ischemic Stroke V. 
Nambiar, S.I. Sohn, M.A. Almekhlafi, H.W. Chang, S. Mishra, E. Qazi, M. Eesa, A.M. Demchuk, M. 
Goyal, M.D. Hill and B.K. Menon. American Journal of Neuroradiology May 2014, 35 (5) 884-
890; DOI: https://doi.org/10.3174/ajnr.A3817



• Young lady 

• Weakness of hand only

• Within 2 hrs

• ?? Real or functional

• MRI -





CMC Acute Stroke Algorithm

Acute Stroke <6 hrs,  8 hrs**

MRI Acute Stroke Protocol

< 4.5 hrs

DWI < 1/3rd arterial 
territory

MRA – proximal cut off

IV Thrombolysis
IV thrombolysis a

+ IA thrombectomy

4.5 to 6 hrs

DWI < 1/3rd arterial 
territory

MRA – proximal cut off

IA thrombolysis

]IA thrombectomy

6-8 hours**

Proximal vascular cut off

< ½ arterial territory

IA thrombectomy**



1 year data

• Number of patients imaged – 721

• Number of acute stroke – 432

• Number treated with IV thrombolysis – 66

• Number treated with IA thrombectomy – 22





State of the Collaterals

CT Angio

• Proximal vascular compromise

• Triple phase CT

• Contrast load

MRI FLAIR (2D with axial acquisition)

• No Contrast needed

• Slow flow picked up









Risk of hemorrhage:

Whiteley et al Risk Factors for Intracranial Hemorrhage After rtPA





Leukoariosis



Presence and length of thrombus

• CT hyperdensity

• MR – SWI sequence picks up thrombus







Mimics



Mimics



Is every stroke a ‘stroke’
• Mimics: normally ~ 10 %

• Adding MRI to protocol – Less specific on clinical 
history and more pick up of mimics



Venous thrombosis and venous infarct



Protocol



FLAIR few hyperintense vessels
< 4.5 hrs, IV TPA. No progression. 

Gradual improvement.



< 4.5 hrs, No thrombolysis



Recommendation

• ‘The expansion of the acute stroke protocol to include MRI altered 
the therapy plan in 26% of patients.’ 

• The utility of MRI is in improving patient stratification into best-
treatment options

Heindenreich et al. Acta Radiol. 2008 Jun;49(5):550-7





Conclusions

• MRI is a robust technique for determining the features concerning 
the Clinician at the time of decision making.

• The overwhelming evidence for infarct core and thrombus makes 
MRI the more favorable imaging before starting intervention.

• - Time is the only factor which is more than CT.

• Short imaging time is possible with MRI and where possible and 
available, MRI can be used for the primary imaging in Acute Stroke.

• Stroke mimics can be immediately identified and treatment started 
based on limited imaging where appropriate.



Thank you
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