Clinicals
Neuroscience
Transient Ischemic Attack
Acute loss of cerebral function with symptoms lasting under 24 hours.  Origin presumed to be a disorder of cerebral circulation that leaves parts of the brain with an inadequate blood supply.   Full Recovery

Stroke
Cerebrovascular Accident


Rapidly developing loss of cerebral function lasting more than 24 hours due to cerebrovascular disturbance.  Extent of recovery varies.
Lobotomy
Surgical removal of a lobe.

Capsular Infarcts
Hemorrhage from branches of middle cerebral artery supplying the internal capsule causes damage to corticospinal tract.  Contralateral motor symptoms in lower and upper limbs.  Death of these cells is accompanied with upper motor neuron signs:  flaccid paralysis, spastic paralysis, hyperflexia, extensor plantar response.

Mechanical Trauma to Dorsal
Trauma will probably damage axons of DCML.  Sensory 

Columns on one Side
systems accompanying will include ipsilateral reduction or loss of discriminative, positional, and vibratory tactile sensations at and below the level on injury

Damage to Motor Neurons in 
Mechanical Trauma, Viral Infections or neuronal 

Ventral Horn of Spinal Cord
degeneration processes may damage motor neurons.  Death of the cells is accompanied by lower motor neuron signs:  flaccid paralysis, spontaneous contractions of muscle fibers (fasciculations), hypotonia, weakness or absence of tendon reflexes (hyporeflexia, areflexia), fibrillation in electromyography.

Epidural Anesthesia
Injection into epidural space causes conduction block of adjacent nerves.
Epidural hemorrhage
Frequently causes by injury to side of head.  Damage to middle meningeal artery leads to blood leaving the vessel causing the dura mater to separate from the inner aspect of the bone.  The developing hematoma compresses the underlying brain tissue.  

Aneurysm
Local dilation of the wall of an artery.  Dilation may cause compression and may rupture.

Embolism
Results from occlusion of a vessel caused by a clot, cellular debris.

Thrombosis of Dural Sinus
Caused by complication of infection of middle ear, sinuses, nasopharynx, scalp or face.  Cavernous Sinus thrombosis may occur in diabetic patient.  Cortical Phlebothrombosis may occur in noninfections conditions such as during the hypercoagulable state that occurs following child birth.  

BBB Affectors:

Hypertension
High Blood Pressure opens the BBB


Development
BBB not fully formed at birth


Hyperosmolality
High concentrations of a substance in the blood can open the BBB


Microwaves
Can open the BBB


Radiation
Can open the BBB


Infection
Can open the BBB


Trauma, Ischemia, Pressure
Can open the BBB



Inflammation

Gliosis
Hyperplasia and Hypertrophy of Astrocytes, in response to neuronal injury in CNS.  Astrocytes also phagocytose degenerating structures in CNS.  Produces a glial scar that is one of the factors that limits axonal regeneration in the CNS.
Regeneration of axons in the PNS
when peripheral axon is crushed or severed, distal portion will degenerate:  Wallerian (or anterograde degeneration).  The axon proximal to the degenerate will form axon sprouts.  Schwann cells multiply and grow toward each other and guide growing axon.  Schwann cells release nerve growth factors (protein) that guides growth.  Up to 2mm per day of growth.
Regeneration of axons in the CNS
Virtually impossible.  No glial cells in CNS secrete significant amounts of NGF.  Oligodendrocytes don’t form guide tubes like Schwann cell in PNS.  Gliosis causes glial scar that acts as a barrier to growth.  

Tumors of glial origin
25% are glial in origin


CNS:
Astrocytes, Oligodendrocytes, Glial Cells

CNS:
Cranial Nerves, Spinal Nerve Roots, Symp. Chain Ganglia, Peripheral nerves.

Tumors of neuronal origin

Extremely rare

Multiple Sclerosis
Demyelinating disease in CNS.  Those with Scandinavian Genes are susceptible.  Autoimmunity to oligodendrocytes.

Problems with demyelination in CNS:

1. Special Senses

a. Visual Blurring

b. Partial Vision Loss in 1 or 2 eyes

c. Effects on CN II (only nerve in MS)

d. Deafness and vertigo (CN VIII)

e. Vomiting

2. Eye Movements

a. Double vision (CN VI)

b. Effects on processing conjugate eye in brain stem

3. Motor Symptoms and Signs

a. Weakness of lower limbs, Effects on corticospinal tracts

b. Poor coordination of limb movements and balance, problems with speech (cerebellum)

c. Signs of weakness from lower motor neuron dysfunction (Myelinations in root zones)

4. Sensory Systems and Signs
a. Altered sensations from lesions in spinal cord (pain/temp. or proprioceptive)

b. Parasthesia

c. Increase temperature sensitivity & fall in safety factor for conduction in partially demyelinated axons
d. Impulse conduction in normal axons enhanced with rise in temperature, but duration and amplitude decrease.  Changes reduce safety factor, lower probability of impulse propogation across dymelinated zone.

e. Decrease in temperature helps alleviate symptoms.

Tinel Sign
light stimulation on sites of injured nerve cause unpleasant sensation.  Indicates a lesion on a nerve.

Hypocalcemia

Caused by hypoparathyroidism.  Causes tetany and parasthesia due to repetitive firing of APs in peripheral motor and sensory fibers.   Extracellular Ca screens extracellular charges.  Lack of Ca allows negative charges to cross membrane, which acts as a depolarization.  Also, Ca helps to maintain cell membrane integrity.  Low calcium leads to leakiness of membrane.


Two major changes:

1) Lower threshold for electrical excitation

2) Causes cell to depolarize towards new threshold

Will also reduce transmitter release.

Horner’s Syndrome


Lesion in CNS pathway leads to:
1. Constricted pupil (dilator paralysis)

2. Paralysis of tarsal muscle (pseudoptosis)

3. Inactivated sweat glands (dry face)

4. Retracted Eyeball (enophthalmos)

Shingles (herpes zoster)

Follows chicken pox





Latent in dorsal root ganglia or trigeminal ganglia

Reactivation causes painful skin irritation in dermatomal areas innervated by ganglia

Brown-Sequard Syndrome
Hemisection of spinal cord, by slow growing tumor or traumatic lesion interrupting ascending, descending fibers ipsilaterally


Ipsilateral loss of touch, proprioception, pain & temperature @ same level

Contralateral loss of pain & temperature from lower levels
Syringomyelia
Enlargement of central canal of spinal cord

Interrupts fibers that cross anterior white commissure (ALS)






Bilateral loss of pain & temperature at level of lesion
Tabes Dorsalis



Syphilitic infection





Destruction of DRGs






Cause severe deficit in touch & proprioception






Nociception and temperature almost unaffected

Phantom Limb
Follow amputation of limb.  Patient feels sensation that seems to originate from missing limb
Headache
Due to stimulation of pain sensitive structures (blood vessels, dura mater, periosteum).  Brain has no nociceptors
Aspirin
inhibits COX pathway which is responsible for prostaglandin synthesis which sensitize sensory afferent fibers
Dorsal Rhizotomy
Surgical removal of dorsal spinal nerve roots to relieve pain
Hypotonia
Damage to 1A afferent pathway or alpha motor neuron will reduce muscle tone.  Limb muscle will show flaccid paralysis
Lower Motor Neuron Syndrome
Applied to motor neurons of ventral horn and to motor neurons with nuclei of cranial nerves innervating muscle.  
Hyporeflexia/Areflexia

No Plantar Response

Flaccid Paralysis

WASTING of muscles

If motor destroyed in spinal cord, axons in ventral roots, or axons in peripheral nerves:
1. Atrophy of muscle fibers of motor unit

2. Abolition of voluntary and reflex response

Upper Motor Neuron Syndrome
Above pyramidal decussation

CONTRAlateral symptoms





Below pyramidal decussation

IPSIlateral symptoms






Hyperreflexia






Extensor Plantar Response






Flaccid Paralysis ( Spastic Paralysis






NO wasting of muscles (2nd motor neuron not impaired)

Transection of Spinal Cord

Flaccid Paralysis BELOW level of lesion ( Spastic





Increased Deep Tendon Reflex (Self-producing Reflex Arc) ( Clonus






Extensor Plantar Response






Retention of Urine with Painless bladder distension






Involuntary spasms of lower limbs after stimulation






Can lead to Paraplegia

Infarction of Internal Capsule

CONTRAlateral hemiplegia (corticospinal)
 or Motor Cortex


Gaze Palsy TOWARDS lesion (corticobulbar)





Deviation of Tongue TOWARD lesion (corticobulbar)






Paralysis of CONTRAlateral facial muscles (lower half)

Decorticate Posturing


Lesion ABOVE Red Nucleus





Rubrospinal ( flexion of arms






Extension of lower extremities

Decerebrate Posturing


Lesion BELOW Red Nucleus






Rubrospinal NOT working






Complete extension in arms and legs

Lesions in Peripheral Nerves

Order of Damage





Axon ( Endoneurium ( Perineurium ( Epineurium

Carpel Tunnel Syndrome

You should know what it is!





Also caused by hypothyroidism






Can lead to thenar atrophy

Axotomy



Wallerian degeneration (anterograde)





Retrograde degeneration






In PNS:







Schwann Cells secrete Nerve Growth Factor







Laminin 11 (Axons can be reformed







Laminin 2 (No axonal synapses)







Adhesion Molecules






In CNS:







Oligodendrocytes do NOT secrete Nerve Growth Factor







Astrocytes undergo Gliosis and leave Glial Scar







Inhibitory chemical messenger released by CNS







So NO regeneration

Guillain-Barre Syndrome

auto-immunity to Schwann Cells






More common in males






Normally a good recovery after myelination complete






High Protein in CSF





Treatment:
Immune globulin 0.4g/kg

Leprosy (Hansen’s Disease)

Most Common treatable neuropathy worldwide






Caused by Mycobacterium Leprae






Bacteria multiply and compress unmyelinated nerves






Pain & Temperature loss

Diabetes Mellitus


Symptoms start in legs





Symmetric SENSORY symptoms






Asymmetric MOTOR symptoms






Caused by Malnutrition of Neurons
Lead Poisoning


Focal weakness of extensor muscles of fingers, wrist and arms






Bilateral Arm weakness and wasting






Adults:

Motor Neuropathy







Infants:
Encephalopathy






NO Sensory Loss

Alcohol Peripheral Neuropathy
Symmetric Sensory & Motor Loss






Symptoms Start Distal






Treatment:
Vitamin B1

Babynski Sign



Extensor Plantar Response






Due to Lesion of Corticospinal Tract

Hyporeflexia/Areflexia

Causes due to lesion of:






Peripheral Nerve







Afferent Limb (sensory loss)







Spinal Cord segment







Efferent Limb (lower motor neuron)







Muscles









Or NMJ Disease

Spinal Shock



Due to Acute transaction of spinal cord





Caudal reflexes are suppressed






Could take several weeks for reflexes to return

Hyperreflexia



Upper Motor Neuron Lesion if sustained clonus






Damage may be in motor cortex or along Corticospinal Tract
