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Central Nervous System

3 primary parts:

1. Cerebrum – makes us different from other animals – folding – gives us superior intelligence – more surface area
- 2 hemispheres 
- outermost layer is cerebral cortex
Right side: musical awareness, facial recognition
Left side: language, math and reasoning, speech production
- inward fold is a sulcus
- outward fold is a gyrus – “precentral gyrus or motor cortex”
- special names when important
Frontal (executive functions – reasoning, movement, appropriate behaviors), Parietal (sensory input), Temporal (hearing and memory), Occipital (vision – creating images), Incila (primary olfactory cortex – taste and smell) Lobes
2. Brainstem
medulla – primitive responses “            ”
pons – info. For autonomic responses – breathing, sighing, sneezing
midbrain
3. Cerebellum – balance and posture
“finger to nose” – “foot up the shin” – “stand on one leg”

Insula – behind lateral cerebral sulcus

Motor areas – controls movement
Sensory Areas – conscious awareness of sensation
Association Areas – integration of information

Ex: you know what objects are even with your eyes closed because of previous experiences – association areas – affect our raw sensory output

- nerves coming to and from the cerebellum do not cross
Cerebrum – neurons will cross
- each hemispheres are mostly equal on both sides – almost equal representation
- except with speech (on left side of the brain)
Grey matter – where the cell bodies are conglomerating 
White matter – axons – give them names to where there are travelling
- travel to different regions of the brain (projection tracts)

Primary motor cortex – precentral gyrus
Sensory motor cortex – postcentral gyrus

Left Hemisphere
- Reasoning
- Math and Science Skills
- Generating and understanding language

Right Hemisphere
- Music
- Artistic awareness
- Facial recognition
- Emotional processing and interpretation

Frontal Lobe – executive functions (reasoning, judgement)
- muscles, movement, control
Broca’s area – helps create speech
Premotor area – found in gyri anterior to the primary motor area
- controls learned motor skills of a repetitious nature
- coordinate the movements of several muscles simultaneously 

Parietal Lobe – sensation
Primary Sensory Region – found in post central gyrus
- responds to sensory input from cutaneous and proprioceptors

Occipital Lobe – vision

Temporal Lobe – 
Primary auditory cortex
Auditory association area
Wernicke’s area


Hypocantus – short term memory

- Nerves come into the primary areas – raw sensory input
Association areas – secondary – apply meaning to the actual function – if damage occurs here, you cannot associate the object and the action that correlates with it

Basal ganglia damage
- Hypokinetic disorders
- Hyperkinetic disorders

Parkinson’s – resting tremor – difficulty starting and stopping movements
- slowed and slurred speech
- hypokinetic movements
Treatment: L-dopa, coping mechanisms – too much dopamine – Huntington’s 

Huntington’s – Quick, jerky movements – onset in adulthood – progressive dementia, choreiform movements
- hyperkinetic movements

Corpus collosum (biggest commissural tract)– connect sides of the brain – closed eyes, pen experiment

Hypothalamus – controls the pituitary 
- 

Decerebrate – removing the cerebrum
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Central Nervous System (CNS)
Brain and Spinal Cord
 
Protecting the CNS

1. Bony Structures (cranium, vertebral column)
2. Cerebrospinal Fluid
3. Blood-brain Barrier
4. Meninges (membranes)
Pia mater
Arachnoid mater
Dura mater

Epidural Space – in spinal cord – filled with fat, connective tissues, and blood vessels
Inner part of the dura – arachnoid membrane
Between the arachnoid and pia – filled with cerebrospinal fluid
Dura – tough
Pia – soft/tender
Arachnoid – Spider (Web-like extensions)

- Spinal cord ends between L1 and L2 vertebral bodies
All of the other nerves roots for L3-onwards continue down the spinal cord, but come off the spinal cord at the conus modularis
Difference between the spinal cord level and the vertebral level
Lesions – spinal cord level

Epidural space – in spinal cord but not in the brain
Outside of the dura
Made of fat and other connective tissue (where anesthetic is inserted)

Dura that surrounds the spinal cord extends to around S2/S3

Meningitis – Inflammation of the meninges covering the brain and spinal cord
Bacterial meningitis is worse – will keep getting worse until bacteria is cleared out
Test by lifting leg, or bending knees and pulling up the head (trying to stretch the dura – looking for pain)

Extensions of the dura mater
Falxcerebri               
Falxcerebelli                 Separates parts of the brain
Tentoriumcerebelli

Epidural vs Lumbar puncture/spinal tap – IMPORTANT SLIDE 

Subdural hematoma – Happening outside of the brain tissue between meninges and underneath the dura
A tear of blood vessels between dura and arachnoid (sandwiched together – creates a space) 
caused by a bad car accident – “shakin’ baby” 
can happen violently and quickly or very slowly

Epidural Hematoma – Also happens outside of the brain tissue

Stroke – lack of blood flow (blockage or bleed of blood vessels – blood is not going to an area of the brain)
Cerebrospinal fluid supplies some nourishment to the brain
Embolus – blood clot blocking blood flow
Hemorrhage – bleed out
- If the stroke is on only 1 side of the brain then the opposite side of the body is usually affected
Cerebellar strokes – affect same side
Pontine strokes – affects both sides – “locked-in syndrome”

Cerebral Palsy – Disorder of the brain usually caused by lack of oxygen to the brain – usually occurs in the womb

Spinal Cord
Divided into 5 sections:
Cervical (8 segments)
Thoracic (12 segments)
Lumbar  (5 segments)
Sacral (5 segments)
Coccygeal (1 segment)

Conus Medullaris – end of spinal cord
Filum terminale – pia mater extension
Cauda equine – Lumbar, Sacral, and Coccygeal nerve roots

Any information (sensory) entering the body comes in the back (posterior aspect) of the spinal cord – through the dorsal root

Motor starts at motor cortex, crosses medulla and exits through the ventral root

Spinal nerve – where the sensory and motor nerves meet up
Ventral ramus – all nerves come from this area
Dorsal Horns and Ventral Horns – synapses happen here



 





Typical neuron



- Down the central canal is cerebrospinal fluid
White matter – highways of axons (neurons) 

Anterior rami – innervates skin and muscles of anterior trunk, lateral trunk 
Posterior rami - 

Herniated discs – test sensation and strength of muscles that are being innervated by that nerve

Plexes – arrangement of nerves

Brachial Plexes – under the clavicle – goes underneath the armpit
Roots 
Trunks
Divisions
Cords
Peripheral Nerves
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