HMB320 Final Review
How to Answer a Lesion Question?
1. Brown-Sequard syndrome results form a hemisection of the spinal cord at C4 (Identify lesioned areas on the diagram¸ R half of cord section¸ and resultant clinical deficit for each being specific for signs and symptoms¸ distribution and side affected)
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Edinger-Westphal Nucleus
· Axons join CN III (oculomotor)
· Postganglionic Ns supply involuntary muscles (sphincter pupillae and ciliary muscle)
· Deficit – dilation of pupil¸ accommodation and convergence altered

Superior Salivatory Nucleus
· Axons join CN VII (facial)
· Postganglionic Ns innervate lacrimal¸ submandibular and sublingual glands¸ mucus membranes
· Deficit – 

Inferior Salivatory Nucleus
· Axons join CN IX (glossopharyngeal) 
· Postganglionic Ns innervate the parotid gland
· Deficit – 

Dorsal Vagal Nucleus
· Axons contribute to CN X (vagus)
· Postganglionic Ns innervate the thoracic and abdominal viscera
· Deficit – tachycardia (high HR – 100 beats/min in adults)

Horner’s Syndrome vs. Third CN Palsy
· Eye position down and out (w/ ptosis and apillary dilation) – CN III (complete)
· Horner’s syndrome: ptosis¸ miosis and anhydrosis – L sympathetic pathway
· Descending sympathetic preganglionic nerve fibers in the open medulla (reticular formation)
· Miosis: constricted pupil
· Anhydrosis: inability to sweat


The Eyes
· Special sensory (CN II) and motor (CN III¸ IV¸ VI)

CN II Lesions
· Optic Nerve
· Optic Chiasm
· Optic Tract

Extraocular Muscles
· Recti – superior¸ inferior¸ lateral¸ medial
· Oblique – inferior and superior

CN IV
· Nucleus versus N (opposite side)
· Atrophy ipsilateral SO
· Eye slightly up and in 
· Diplopia – worsened walking downstairs and reading 
· Often compensate by tilting head 

CN VI Deficits
· Medial strabismus (eyes are not aligned) 
· Diplopia – greatest when looking towards lesion (incomplete mvmt to cursor)

Medial Longitudinal Fasciculus vs. CN VI Palsy vs. CN III Palsy
· Cortex → R CN VI (R eye) → L MLF → L CN III (L eye)
· L MLF lesion
· Simultaneous looking to the R is not possible (L eye is stationary)
· Unaffected eye has twitching motion
· Convergence of eyes is normal (separate cortex innervation of III and VI)
· R CN VI damage
· L eye looks right but R eye stays stationary

CN V
· Masticatory (motor)¸ chief (sensory – touch¸ cp¸ vibration)¸ Mesencephalic (unconscious proprioception) and spinal nucleus and tract of V
· Motor deficit – jaw deviates TOWARDS lesion side¸ LMN (atrophy of muscles)¸ UMN projections are bilateral

Chief Sensory
· Two point touch differentiation¸ proprioception and vibration
· Ipsilateral side

Spinal Trigeminal Nucleus and Tract of V (Medulla – closed)
· Sits right on dorsally to CN X
· Ipsilateral loss of pain and temperature of face¸ ear¸ phraynx¸ larynx¸ upper esophagus
· Sensory arm of gag reflex (motor done by nucleus ambiguous)
· Lateral medullary syndrome – no gag reflex



CN VII (Facial)
· At level of middle cerebellar peduncle
· LMN deficit – Bell’s palsy on ipsilateral side of face (muscle atrophy)
· Ipsilateral innervation of face by facial nucleus on the same side
· UMN deficit – upper face is normal (bilateral)¸ contralateral lower face has NO atrophy but paralysis
· Bilateral innervation of upper face¸ contralateral innervation of middle and lower face from primary motor cortex
· Corneal reflex: motor arm (sensory is CN V)

Nucleus Ambiguus (motor; CN IX¸ X)
· Ipsilateral loss of gag reflex
· Dysphagia (awkward swallowing)
· Dysphonia (partial paralysis of larynx/husky voice)

Hypoglossal Nucleus (motor XII)
· Ipsilateral atrophy of LMN and fasciculations
· Upon protrusion of tongue¸ deviation TOWARDS lesion side (ipsilateral) due to unopposed action of genioglossus muscle)
· One of the few exceptions were not bilateral UMN¸ so corticobulbar can result in tongue deviating AWAY from lesion upon protrusion¸ but no atrophy

Medullary Syndrome
· Lateral medullary syndrome
· Spinal nucleus and tract of V¸ ICP¸ STT¸ N ambiguus¸ descending sympathetic fibers¸ sometimes vestibular
· Medial medullary syndrome
· Hypoglossal nerve¸ ML (discriminative touch on contralateral side)¸ and corticospinal tract

