Outline of Lecture 26 (01-23 PP; Yousem)

Introduction to Neuroimaging
Approach to neuroradiology


What are the symptoms?


What are you looking for?

Modalities


CT (computed tomography)


- Bone, blood, pathology is white; CSF is black; hard to distinguish white vs gray matter


- Useful for a quick look (but can miss things!), or a look at bone or blood


MR (magnetic resonance)


Fat is white, bone is black (don’t get fooled by white diploic space)



Useful for anatomic detail, subtle or small pathology, or posterior fossa lesions



T1: CSF and pathology is black, can distinguish white vs gray matter


T2: CSF is white



MRA (magnetic resonance angiogram):  images flow within vessels


FLAIR (fluid attenuated inversion recovery): CSF is black, reversed white/gray matter colors, pathology is white; pulsation artifacts (white caps on frontal horn of ventricles); more sensitive (lesions stand out w/ no background whiteness) but less specific than T2



Infarct imaging:  DWI (diffusion wt’d imaging) and ADC map (apparent diffusion coeff.)



ADC darkness matches DWI whiteness = cytotoxic edema




ADC and DWI are both white = artifact (“T2 shine through”)




Catches large acute strokes, but can miss small strokes, and always misses TIAs

Contrast



Needed to see vessels in all modalities except MRA, eg to image strokes and aneurysms


Iodine-based CT contrast has small but finite risk for anaphylaxis


Gadolinium-based MR contrast adverse events are extremely rare

Lesion diagnostics

Hemorrhages



Epidural:  convex due to stiff dura



Subdural:  concave due to pliable brain matter



Subarachnoid:  finger-like b/c blood follows sulci and gyri



Intraparenchymal:  self-evidently in the brain 


Blood age dependence
	
	Hemoglobin
	T1
	T2
	Edema
	CT vs MRI

	Hyperacute
	Oxy-
	Low
	High
	
	MRI < CT

	Acute
	Deoxy-
	
	Low
	Yes
	MRI = CT

	Subacute, early
	Intracellular Met-
	High
	Low
	
	MRI > CT

	Subacute, late
	Extracellular Met-
	High
	High
	
	MRI > CT

	Chronic
	Hemosiderin
	
	Low
	No
	MRI >> CT



Masses


Intra-axial:  self-evidently in the brain, more symptomatic than extra-axial



Extra-axial:  look for dural tail, eg meningioma


Also, note herniations, midline shifts, ventricle size, effacement, etc
Future directions


3D reconstruction of CT images

MR functional imaging


Fiber tract mapping via diffusion tensor MRI

