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Anatomy slides courtesy of Lorraine Lombardi, PhD

Key Points

* Neuroanatomical planes of the body
* Imaging techniques and scan selection

* Correlative neuro-anatomy and
neuroradiology for visual pathway lesions
— Chiasm
— Retro-chiasm
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Planes of the Body

* Axial
« Sagittal
« Coronal
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Sagittal

Coronal
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Neuroimaging Studies

 Computed tomography (CT)
* Magnetic resonance imaging (MRI)

Ordering a Scan

Scan selection (e.g. MRI, CT) and testing
protocol:

- Brain

— Orbits

— Pituitary/chiasm

With / without contrast
Clinical impression/question to be answered
Medical history
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COMPUTED TOMOGRAPHIC
(CT) SCANNING

Background

* Increased absorption of x-rays by atoms of
higher atomic # (Ca, |, Fe)

« Axial & coronal image planes

* |odinated IV contrast

— contraindicated for px’s with hx of allergic rxn to
previous contrast studies or shellfish, pregnancy or
renal disease
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CT “Windows”

* Brain / Soft Tissue
—50-350 HU (narrow window)

* Bone
—400-2000 HU (wide window)

7 ylo White Male

Hit in left eye with baseball bat

+ ecchymosis & sub conj hem

No subjective diplopia or motility restriction
Exoph = 17mm OU
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27 ylo Arabic Male

* c/o vertical diplopia following blunt trauma
* Diplopia:

— Near > Dist.

— Alleviated on left head tilt
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PROS & CONS OF CT

« CHEAP « SOFT TISSUE
. QUICK DIFFERENTIATION

. ADAPTABLE FOR + “BEAM-HARDENING
ANGIOGRAPHY (CTA) ARTIFACTS
« ACUTE BLOOD + RESTRICTED IMAGING

+ BONE DETAIL & EBARNOE'\? A(SXIAL &
ORBITS

* IONIZING RADIATION

-
-/
¢ %,

R

MAGNETIC RESONANCE
IMAGING (MRI)
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Background

Px in strong magnetic field

Alignment vector for hydrogen atoms (protons)
Radiofrequency (RF) pulse

Energy absorbed / released

Released signal (‘echo”) analyzed by receiver
coils

Computed image construction

MRI Sequencing

T1-weighted

T2-weighted

Fluid attenuated inversion recovery (FLAIR)
Fat suppression

Diffusion-weighted imaging (DWI)
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T1-Weighted Imaging

Short TR (</= 600 ms)

Short TE (</= 30 ms)

Good resolution of anatomical detail
Adaptable with contrast infusion

internal . : caudate
capsule '
putamen
corp
callosum thalamus

GEMEDICAL SvSTEMS
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T2-Weighted Imaging

* Long TR (>/= 2000 ms)
* Long TE (>/= 80 ms)
* Good identification of pathology (fluid)

- Edema
— Demyelination
— Infarction

Signal Intensity (T-1 vs. T-2)
Normal Brain

Structure T-1 weighted |T-2 weighted
Brain bright/ dark/
(white/gray) |darker brighter
CSF/H,0 dark bright
Vitreous/ dark bright
aqueous

Fat very bright less bright
Rapid blood |black black

flow

Bone / air black black

28
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56 y/o AA Male

* Clinical concern for right Horner syndrome

* Right-side facial anhidrosis & decreased
tearing

« BVA:
—-20/20 OD
—20/20 OS

B 9 i
Before Apraclonidine 0.5% S After Apraclonldme\ .

Photo courtesy of Dr. Randi-Jo Francis
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66 y/o AA Male

+ Long standing history of proptosis OD
« BVA:

— LP OD (band keratopathy)
- 20/20 OS
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Signal Intensity (T-1 vs. T-2)
Abnormal Tissue

Lesion T-1 weighted T-2 weighted

Infarct Dark Bright

Blood Bright (early & late |Bright (hyperacute
subacute)/ & late subacute)
Dark (hyperacute & |Dark (acute / early
chronic) subacute & chronic)

Demyelinating Normal (acute) Bright

plaques Dark (chronic
“black hole™)

Protein Dark (low-very Bright (low%)
high%) Dark (mod.-very
Bright (mod.- high%)
high%)

37

37 ylo AA Male

« Hx of recent auto accident with
whiplash injury
 Transient monocular blindness, OD

» Right side neck pain with intracranial
noise
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terworth

YN

Fluid Attenuated Inversion Recovery
(FLAIR)

« T2WI with suppression of CSF signal

* Increased sensitivity for paraventricular
lesions:

— Ischemic foci
— Demyelinating plaques
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42 y/o Hispanic Female

* Previous bout of optic neuritis, OS
* H/o RR-MS

T1WI with gad
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