Pathophysiology Review:  Neurology

Neuroimaging

CT without contrast:  some lesions (e.g. white matter lesions) will appear hypodense.  These lesions enhance with contrast (but so do the blood vessels).


CT has only 16% sensitivity for identifying acute stroke.

MRI gives you more sensitivity for picking up smaller lesions, and it can give you more detail about pathology.  But CT is quicker.


MRI has 92% sensitivity for acute stroke.

DWI:  does NOT miss large, acute strokes.  However, it can miss small strokes, especially in the brainstem.  IT ALMOST ALWAYS MISSES TIAs! (Could see a “footprint in the sand,” a smaller visible abnormality.)


Thus, DWI can tell you a TIA occurred, but it cannot tell you it didn’t occur.


To work up a TIA, you need to image blood vessels (and risk factors).

MRI-ADC:  diffusibility maps.  The diffusion of water is greatly impaired during a stroke, so those areas will show up.

Spinal cord pathways
· Motor

· Primary motor
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· Oculomotor (vestibular, voluntary)

· Pupillomotor

· Sensory (epicritic = joint sensation, fine touch; protopathic = cruder sensation)
· Light touch and position sense
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· Pain and temperature sense (spinothalamic tract)
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Somatotopic organization of the SC

· Motor/lateral corticospinal tract:  cervical more medial, lumbar more lateral

· Light touch/dorsal columns:  lower structures are more medial, upper structures more lateral

· Pain and temperature:  lower structures more lateral, upper structures more anteromedial
Clinical pearls for spinal cord lesions
· Spinal cord lesion hitting half of the cord:  Will have loss of light touch/proprioception on the same side as the lesion, but will have loss of pain/temperature on the opposite side of the lesion. (BROWN SEQUARD SYNDROME)
· Central cord syndromes (lesions from bending/ contusion)
· Anterior spinal artery syndrome:  damage to the spinal artery causes loss of everything but the dorsal columns (epicritic is spared, motor and protopathic lost).
Vision loss

· Pre-chiasmal lesions:  monocular vision loss

· Chiasmal (midline lesions):  bitemporal loss

· Retrochiasmal:  homonymous visual field cut (both eyes), includes those “pie in the sky” lesions (quadrantanopsias)
· Isolated hemianopsia:  posterior cerebral artery lesion
Facial weakness 
· UMN lesion (cortical/white matter stroke):  bottom half of face doesn’t work, upper half works.

· LMN lesion (brainstem stroke, peripheral nerve damage):  both halves don’t work.

( Be aware you can’t tell if the LMN lesion is intra or extra-axial.  It’s actually more commonly peripheral.

· Bilateral cerebral lesions would not have the top half/bottom half difference

Almost all of the cranial nerves have redundant input, but the facial nerve has that unique half and half pattern; for example a unilateral cerebral lesion for my palate would do nothing to my palate.  A defect in palate elevation would suggest a lower motor neuron lesion (or a bilateral cerebral lesion).
Brainstem
· Motors at the bottom (ventral), sensory is in the middle, and CSF space is on top

· Cranial nerves:  2-2-4-4

· Motor and MLF are medial

Neuro-ophthalmic signs

· Adduction failure:  Could be multiple things; use convergence to prove it is an INO.

· INO

· Partial 3rd nerve palsy

· Myasthenia or some other weird eye muscle disease

· 3rd nerve palsy:  distinguish diabetic from aneurismal 3rd nerve palsy by pupil sparing

· Horner’s (check pupils in darkness)

· Labyrinthitis:  need an abnormal VOR, normal ocular alignment, and only unidirectional nystagmus

Relevant anatomy:

· Nuclei for CN’s 3, 4, and 6 are connected by the MLF running medially through the brainstem

· Midbrain:  vertical gaze centers, saccade center, vergence center
· Pons:  horizontal gaze center (parapontine reticular formation, PPRF)
· Medulla:  gaze holding center

All of these important structures are cruising along in the periventricular area of the brainstem.

What can damage things here?  Wernicke’s encephalopathy causes a periventricular pathology, actually!

Pathways

· Horizontal leftward voluntary saccade (look to the left):
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· Convergence pathway (watch my finger)
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· Pupils (dilation) – kindof a long pathway, doesn’t localize much for you
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· Pupils (constriction) – more of a localizing pathway, because its short
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· Afferent pupillary system

INO – lesion in the MLF.
· Small brainstem strokes

· MS patients with brainstem demyelination in MLF

Efferent problems with the pupil cause anisocoria.  The first thing you have to do when you see anisocoria is determine what eye’s the bad eye.  You do this by looking at the pupils in two different kinds of light. 

· Horner’s syndrome:  ptosis, myosis, and anhydrosis (if prior to the divergence of ECA/ICA).  It will just be ptosis and myosis if you’re dissecting your ICA only.
Small pupil that dilates poorly in darkness, with anisocoria maximal in dim or no light

· Parasympathetic pupil pathway:  big, poorly reactive pupil, with anisocoria maximal in bright light.

Afferent pupillary system:  no matter what goes wrong with the afferent pupillary system, you never get anisocoria.  What you’ll see is a relative afferent pupillary defect (usually due to a partial defect in the optic nerve).
Vestibular system/signs
The components of the vestibular system are all really close together, involving the brainstem and the cerebellum.

Acute unilateral vestibulopathy (labyrinthitis):  spontaneous unidirectional nystagmus

Bilateral cerebellar degeneration, medullary gaze holding center lesion:  gaze evoked nystagmus

Stroke that hits both the vestibular nuclei and the gaze holding center/cerebellum:  see a mixed nystagmus

Three signs of a vestibular stroke

· Normal VOR

· Direction changing nystagmus

· Skew deviation (vertical misalignment)

For determining laterality in a simple nystagmus, use COWS:  cold-opposite (destructive lesion) warm-same (activating lesion).  Thus, a person with a leftward beating nystagmus will have a right vestibular neuritis (or a leftward irritating lesion like Meniere’s disease).

Bilateral VOR loss:  oscillopsia.
BPPV

· Caused by stones in the posterior canal (most common canal for it)

· Transient, episodic, dizziness

· Dix-Hallpike test

· Mixed vertical torsional nystagmus

· Dampens quickly (contra vestibular neuritis/stroke)

· Reverses on sitting up

· Treatment:  Epley Canalith Repositioning

Cerebrovascular
· Ischemic stroke

· Low flow vs. embolic TIA – degree of stereotypy

· Anterior vs. posterior, small vs. large vessel

· Danger:  stenosis (old), dissection (young) are the most dangerous

Patients with the dissection actually get several TIAs.

· Hemorrhages (consider intra vs. extra axial)

· Intraaxial – cerebellar (deadly edema)

· Extraaxial – subarachnoid

Cerebellar vascular territories and strokes

· Inferior cerebellum gets supplied by PICA.  Patients with a stroke here get dizziness, nausea and vomiting.  If they knock off part of the medulla they get the Wallenberg syndrome (horners, hoarseness, etc).

· Really need to watch out for the isolated cerebellar stroke.  It’s not crippling, but deadly.

· As an aside, the isolated lateral medulla stroke is crippling but not deadly.

Right hemiparesis + aphasia + left eye blindness:  localizes to a vascular territory (Left ICA)!

Vertigo, nausea, vomiting + visual field defect:  localizes to vertebral/posterior circulation!

Watershed infarcts:  man in a barrel syndrome (proximal arm and proximal leg involvement)

Diffusion-perfusion mismatch (can actually be visualized by special imaging) – brain not dead yet, some tissue is salvageable.

Lobar hemorrhages:  cerebral amyloid angiopathy, AVM, angioma, or neoplasm

Deep hemorrhages:  hypertension (also cerebellar), MCA aneurysm (can actually spill into brain on rupture), or herniation (Duret hemorrhage)

Penetrating arteries (e.g. thalamoperforants, lenticulostriates) are the site of pathology for both deep hemorrhages and lacunar strokes.

Headache and migraine
Know the 9 dangerous causes of headaches.  Only colloid cyst can be excluded by an MRI scan.
Analgesic rebound headaches:  need to detox the patient.

Migraine

· Pain

· Autonomic changes

· Polysensory hypersensitivity

· Neurologic dysfunction

Duration of aura is also the typical duration for TIA (5-30 minutes).

FHM:  PQ channel, Na/K ATPase

TNDs
· Seconds to hours, up to a few days

· Any quality

· Some are triggered

· Most spontaneous TNDs indicate

· TIA (sensory = motor; neg>>pos)

· Seizure

· Migraine

TIA normally starts all at once, motor is involved, symptoms are mostly negative, and there’s often persistent head or neck pain.

Seizures
· Hereditary (childhood onset)

· Mostly polygenic

· Some monogenic channel diseases

· Most common hereditary seizure disorder:  febrile seizures

· Acquired (adult): stroke, trauma, tumor, encephalitis

· Generalized = both hemispheres

· Partial/focal = starts in one hemisphere

Demyelinating disease
MS

· Optic nerve frequently involved due to central myelin origin

· Optic neuritis may be isolated and not go on to develop MS (pain on eye movement due to stretch of inflamed tissue)

· Clinical definition is two attacks separated in space and tim

· Active lesions enhance on MRI

Infections
· Encephalitis (inside) versus meningitis (outside)

· Encephalitis (HSV versus untreatable viruses)

· Meningitis (bacterial acute versus atypical chronic)

· Bacterial v. viral based on CSF

· Headache + Fever = emergency

· Meningitis, encephalitis, brain abscess, endocarditis with septic emboli

· Vasculitis
