
Midterm 1 notes

History of psych

Descartes - rationalism - you can reason yourself through the neurosystem. Don’t need the scientific method.

· explained reflexes as fluid that flows through tubes between the brain and muscle. Not based on any science (in reality, you don’t use the brain for reflexes)
Dualism - brain and mind are not the same thing: have to communicate somehow

=> Pineal Gland  because there’s only one in the brain

Materialism - brain = mind

· through rat studies, the amount of brain matter removed didn’t matter, as the rat was impaired in the same way.. Argument against the localization of functions
Phrenology -  Franz Josef Gall.

· first comprehensive map of the brain
· Advanced the field by being proved wrong
Holistic approach - brain doesn’t work based off one area - it’s a parallel network

Localization of functions

Alexander Luria - brain consists of networks, pushed for the localization of functions. 

· Started the field of neuropsychology by studying injured soldiers.
· *it’s useful to know what the parts do, but we need to look at the brain as a WHOLE and a sum of how the parts work together
Left Posterior Frontal Gyrus - Broca’s Area
(original damage from syphilis)

· complete comprehension, can’t produce language
Left Superior Temporal Gyrus - Wernike’s area
· impaired comprehension, fluent output
DOUBLE DISASSOCIATION - i.e. Broca’s and Wernike’s - 2 converging lines of evidence. Study 2 people with different damage and different effects

LOF evidence:

·  Patient HM => the cut out BOTH his hippocampi (bilateral medial temporal lobe resection)
=> can no longer creat new explicit/declarative memories (severe anterograde amnesia

=> CAN make new procedural memories. I.e. Mirror drawing task.. Doesn’t remember doing it, thinks he’s just a natural after he improves over time and practice

·  Split brain patients => resection of corpus callosum (callosotomy)
=> eliminates cross-hemispheral communication, like having 2 different brains

“the greatest canadian living at his time”

WILDER PENFIELD

· stimulated parts of the brain with and electrical shock, discovered the sensory/motor homunculi 
· Mapped the brain through stimulating electrically different parts. Ie
· Discovered the cortical ablation surgery for epilepsy (destroying the originating location of the seizure
Frontal Lobotomies and Leucotomies

Moniz - tried it on monkeys, made them more docile and manageable

Freeman - tried it on humans with mental disorders, made them more docile and manageable. Person loses drive and cannot function on their own. (PFC damage)

Functional neuroimaging + recent trends


Gazzaniga - founder of cognitive neuroscience

Biomedical technology and brain imaging:

PET scanner (70s) - neurochemicals

Angiography (blood flow + neural activity - BOLD, etc.

MRI - structural, later functional.

Localized and distributed processing:

· broadman’s map => map of the different cell structures of the brain
Alexia - word blindness

Visual agnosia - problem with recognition of objects visually:


Associative agnosia - perceive and can describe the object correctly, but 
cannot name it


Apperceptive Agnosia - they don’t perceive it properly and can’t name it either

Apraxia - disorder of motor planning

Ideomotor Apraxia -  left posterior parietal (premotor cortext) tool pantomime issue

Ataxia - lack of coordination of movements

Anosmia - loss of smell due to brain injury. Common in TBI

Glial Cells - support neural function (means glue)

· Astrocytes: help the neural system develop, scaffolding, form bridges that neurons grow on, set of mechanisms to stop brain bleeding. (damaged in fetal alcohol syndrome)
· Microglia: clean up the brain, remove dead cells, scavenge
· Schwann Cells: in the PNS, speed neural transmission, form the MYLEN SHEATH
· Oligodendrocytes: More efficient Schwann cells in the CNS, cover more area
Neurons - communicate movement and sensation

= Motor Neurons

= Sensory Neurons

= Interneurons (90%)

·  Dendrites -> receive information
·  Axons -> Transmit information awat from the cell body 
·  Axon terminal: decides if the neuron fires or not (all or none principal)
·  Action Potential: the neuron has sent a signal, signal is always the same, just more or less are fired
·  Saltatory conduction: signal jumps quickly along the neuron’s nodes of ranvier to do the myelin sheath
·  Multiple sclerosis is a neurodegenerative disease that attacks the myelin sheath
·  The myelin is killed, so the action potential gets lost along the neuron
·  Slower thinking, as well as movement issues, sensory hallucinations, motor-based impairment (i.e. Ability to walk) depending on what nerves are damaged
·  Synapse: passes on the action potential from an axon to a dendrite.
·  Calcium: takes the vesicles of neurotransmitters to the synapse
·  Yerkes-dowdson law: you need a certain amount of neurotransmitters to function best. Too much/too little is bad, and it’s different for everyone. Imbalance = cognitive, motor, and/or behavioral problems
·  All drugs act at the synapse and affect the RELEASE, RECEPTION, or REUPTAKE of NT.
·  Agnonists: increase the levels of NT available in the synapse
·  Antagonists: Decrease the levels available in the synapse
	Who
	Where
	What

	Dopamine
	Substantial Nigra (for movement)

Ventral Tegmental Area (for other purposes)
	· Increases movement
· Reward
· Working memory and attention (focus on the important)

	Norepinephrine
	Locus Coeruleus
	· Arousal 
· Paying attention

	Histamine
	Hypothalamus
	· Sleep/wake cycle
· Fight or flight

	Serotonin
	Raphe Nucleus
	· Mood
· Feeling good

	Acytecholine
	Basal Forebrain
	- Memory

	GABA
	everywhere
	Inhibitory

	Glutamate
	everywhere
	Excitatory


Central nervous system

The Spinal Chord

(cervical, thoracic, lumbar, sacral)

Afferent pathway: Dorsal root, SOMATOSENSORY (touch)

Efferent pathway: Ventral root, MOVEMENT

Dermatomes: the part of the body conreolled by a specific part of the spinal chord, higher up the damage, the more functions you lose (C5 to stay alive)

Spinal impairments

Scoliosis - irregula[image: image1.png]Divisions of the nervous system
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r curvature of the spine, pregnant women need folic acid

Spinal bifida - incomplete closure of the neural tube - spine not encased by the backbone

The Brain

Gyrus = mountains

Sulcus = valley

· the bulges and dips allow us to fit as much brain in as possible…
· Flat brain = fetal alcohol syndrome
· Fissure: sulcus that reaches deep inside the brain
The Forebrain (cerebral cortex)

	
	

	Frontal lobe
	- Higher-order functions

Personality, controlling emotion, 

· Movement 
· Production of language (broca’s)

	Parietal Lobe
	Touch perception and location

attention

	Occipital lobe
	Vision

	Temporal Lobe
	Memory

Hearing

Language comprehension (wernike’s)


Cortexes

Motor cortex: frontal lobe

· hands and face have greater motor control
Somoatosensory cortex: parietal lobe

· homunculus - hands and face have high levels of sense
Planes of view

Saggital: profile
Axial/horizontal: birds eye view
Coronal: face to face

White matter: Myelin, information highways (i.e. Unicate fascisulus, nigrostratial tract)

Grey matter: cell bodies

Forebrain
Thalamus: Sorting centre of the brain, relays all sensory information to the correct area of the brain (except olfactory). Damage can be impairing to lethal

Hippocampus: Creation of new memories (Patient HM) requires a lot of oxygen to work

Amygdala: emotions, inhibited by the OFC, part of the circle of papez

Corpus Callosum: integrates the brain, communicates between the 2 halfs. Sometimes lesioned for epilepsy teatment (callosotomy) 

Basal Ganglia: crucial for the initiation of movement, structures the movement. needs dopamine from the nigrostratial tract to function. Destroyed in huntingtons

Hypothalamus: Homeostasis, 4 Fs Fight, Flee, Food, Fucking, 
Midbrain
Substantial nigra: creates dopamine, located below the thalamus

Pons, medulla: consciousness, breathing, heartrate, swallowing regulation, not thought about

Reticular Formation: sleep/wake cycle, filtering noise (habituation)

Cerebellum: helps coordinate smooth, coordinated movement

Has huge dendrite damage, brings in lots of information

Tectum:  auditory and visual reflexes

Protecting The Brain

Cerebrospinal fluid: fills the ventricles, transports dead/dying stuff out of the brain.


Made in the Choroid Plexus in the lateral ventricles
Ventricles: the 2 obvious ones, as well as one between the thalami and one by the cerebellum and brain stem


Hydrocephalus: water in the ventricles makes them expand and creates pressure in the brain

Skull

Fluid

Dura mater

Subarachnoid layer (CSF)

Pia mater

Carotid arteries: straight from the hear to the brain
Vertebral Arteries: through the spine up to the brain


Enter through the circle of willis  and then branch out to the basilar arteries:

Anterior Cerebral Artery: front, medial part of the brain (hand on top of head)

Posterior Cerebral Artery: the back and bottom of the brain (hippocampus)

Middle cerebral artery: the full outside of the brain, majority of the blood goes here, therefore, the most strokes and the most typical stroke problem areas fed by this.

Patient history and lab tests

=> 45/60 minutes should be spent on patient history

Lab tests:

· Blood - for toxins, antibodies, and proteins)
· Genetics - for predispositions
· Urine - for abnormal substances and proteins (kidney problems)
· CSF fluid - for blood, infections. Cerebrospinal fluid drawn from the cauda equina 
· Meningitis = cloudy spinal fluid
· Bleeding in the brain = brown spinal fluid
CRANIAL NERVES

1) Olfactory 
· Sense of smell, smell interpretation
· Prone to lesion through TBI because of ETHMOID RIDGE
· Smell is processed before it reaches the thalamus
2) Optic
· Visual sensory information leaves the eye 
· Papelledema = brain swelling pushes optic nerve into the eye (glaucoma = pressure IN the eye)
3) Oculomotor 
· Eye movement
4) Trochlear
· eye movement[image: image2.png]Neurological exam: the cranial nerves
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5) Trigeminal
· Feelings and sensations in the face
· Herpes in  clive wearing
6) Abducens
· Eye movement
7) Facial nerve
· Movement of the face muscles
· Bells palsy = damage to one side of the facial nerve
· *you have to differentiate between brain damage and nerve damage
8) Vestibulocochlear
· Balance in the ear, sound and balance
9) Glassopharyngeal
· Swallowing. 
· Wooden stick and say “Ahh"
10) Vagus
· Periphery organs
· Breathing, blood pressure, stomach
· Triggers changes in bloodflow
· headrushes
11) Accessory
· Head and neck muscle movement
· Pushing head back and forth, shrugging shoulders
12) Hypoglossal
· Tongue movement, side to side
Corticospinal tract => motor neurons

Upper motor neurons: from brain to spin

Lower motor neurons: from the spine to the rest of the body

 Brain damage = motor disability to one side of the body

Spinal damage = impairment to both sides below the spinal injury

Somatosensory pathways: relay information regarding touch, pressure, pain, temperature.

Graphesthesia: interpreting touch information (i.e., what letter am I tracing)

(agraphesthesia, inability to, lesion between touch sensation and brain/memory)

Proprioception: knowing where you are situated in space (neurons tell you if muscles are contracted

Steregnosis: linking touch with memory - identifying an object by holding it/touching it

(Asteregnosis, inability to, lesion between touch sensation and brain/memory)

· go through the dermatomes and test touch for the whole body and abnormal reflexes
· Babinski- feet curling healthy in babies, later in youth, is a sign of damage to the frontal lobes/ frontal-spin connection
· Snouting reflex - touching the upper lip 
· Grasping things touching hand
Coordination and gait testing

· rhomberg test = 3 systems to maintain upright balance, only need 2/3.
· Cerebellum
· Vestibular
· Vision
Stand with feet together, hands out, eyes closed. Normal person would be fine, but if damage to cerebellum/vestibular, they fall

Glasgow coma scale

Testing:

- Eye opening, verbal response, motor response

THE MENTAL STATUS EXAM

1) Attention:
(a)  Observe the patient
(b)  Count backwards from 20 -> lose track of where they are
(c)  Auditory vigilance - “when I say __, clap”
Anatomy: cortical or subcortical 

Diffuse: metabolic, toxin

2) Language 
(a)  Fluency
(b)  Naming (what is this)
(c)  Repetition
(d)  Prosody (intonation)
(e)  Comprehension - simple questions with actions as responses 
(f) Reading
(g)  Writing
(h)  Praxis - miming using a tool (Apraxia)
Anatomy: Left hemisphere’s language network

3) Memory
(a)  Digit span (repeat these 5 numbers back to me)
(b)  Pointing (remember these 5 locations)
(c) Verbal, visual object learning (this is a cup)
(d)  Past public/personal events
(e)  Factual knowledge
Anatomy: Medial temporal lobes, thalamus, basal forebrain

4) Visual/spatial/perceptual 
(a)  Copy of geometric exams
(b)  Judgement of line orientation
(c)  Object/face/colour recognition
Anatomy: Right hemisphere

5) Executive functions
(a)  Flexibility - changing mental gears (perseveration)
(b)  Planning - efficiency, getting important things done
(c)  Judgement
(d)  Verbal fluency
(e)  Luria 3 - step pound, knife, slap. Can’t do it, but knows the rules - perseveration
(f) Drawing loops, alternating patterns oral trail making test -> (A, 1, B, 2, C, 3…)
Anatomy: frontal lobes

Neuropsychological tests

 Validated and normalized tests that are for individuals of all ages and education

· can test for psychiatric disturbance and malingering
· Can take up to a whole day
· Tests intelligence, memory, executive functions, language and visuospatial abilities
· Extension of bedside mental status exam
NEUROIMAGING

Basic (experimental) - characterizing brain structure, mapping dynamics of cognitive functions

Diagnostic (Clinical) - physiology, anatomical localization - finding out if there’s damage in one or multiple areas

Structural/functional techniques

	Name
	What it sees
	How

	Scull x-ray
	Fractures not visible to the naked eye
	Radiowaves 

	Pneumoencephalogram 
	Xray from painful injection of oxygen into the CSF
	

	Structural 

	Computerized Axial Tomography (CT) Scan
	· bone, brain, matter, can 
· produces a pretty good scan for abnormalities it hydrocephalus, hemorrhages, bleeding, etc
	- bone, brain, fluid, all absorb different amounts of radiation, can construct and image of the brain

	Structural MRI (sMRI)
	· images any part of the body
· White and grey matter
· Fissures
· Meninges
· Stroke, tumor, cysts, blood
· Not safe in an emergency - don’t know if the patent has metal in them 
	· VERY powerful magnets
· Atoms in tissue line up in a particular way
· Introduce radiowave to knock them out of alignment
· Looks at how long it takes hydrogen atoms to return to normal

	Diffusor tensor imaging
	· get a sense of the brain’s highway
· Look at connections in the brain
· Good for military
	· looks at how water moves along the axons
· Shake the person a lot

	Cerebral Angiography
	· Blood vessels in the brain
	· 

	Functional

	Electroencephalography (EEG)
	· stages of consciousness
· Good for finding out where seizures come from
· Brain waves + sleep patterns
	· Electrodes pick up what’s going on in the brain
· EcoG - put electrodes directly on brain to pick out specific area

	Positron Emission Tomography
	- bone, brain, fluid, all absorb different amounts of radiation, can construct and image of the brain
	- radioactive isotopes are put in your body that effect certain molecules, send off signals that PET scanner can pick up

	Functional MRI
	-BOLD Signal (blood oxygen level dependent)

Neurovascular coupling -  more blood flow to areas of the brain with more activity

· detects the areas of the brain that are activated.
· I.e. Can see that schizophrenic auditory hallucinations activate language areas in the brain
· Can help to localize functions
	· magnetic properties of oxygenated/deoxygenated blood differ
· MRI images the activity in the brain 
· More brain activity in oxygen-rich areas

	TMS transcranial magnetic stimulation
	· helps with localization of functions
· We know the patient’s pre-injury abilities, nor the amount of plasticity that has occured
· Can help to treat depression
· Stimulating left frontal lobe can improve the mood
	· Scramble brainwaves to temporarily imitate lesions 


STROKE

- an abnormality of blood supply in the brain 

Ischemic stroke - lack of blood flow to the brain, most preventable


Thrombotic Stroke - blood vessels fill up with plaque, blood eventually cannot 
pass through


Embolic Stroke - a rapid, sudden blockage of a blood vessel. Pools of blood in 
the heart can clot and travel to the brain 

Hemorrhagic Stroke - bleeding in the brain, build-up of fluid. Burst in the blood vessel wall

Aneurysm - no symptoms, weakening of blood vessel wall… stress accumulation can explode an aneurysm 

Watershed areas - outer, lower pressure blood vessels in the brain. Secondary damage from the hemorrhage, because of lesser blood supply

1. Bleeding = neurons don’t get support and nutrients they need to function
2. More blood in the head = less room for brain (lots of pressure smashes the brain stem: hernia)
Arteriovenous Malformations - capillaries clump together in unusual ways, prone to bleeding.

Intracerebral Hemorrhage - bleeding inside the brain

Extracerebral Hemorrhage - bleeding outside the brain in the meningies (dura matter) creates pressure in the brain

TUMORS

*if you leave out any of the cells during surgery, the tumor will come back

*tumors take nutrients and leave scorched earth policy, creating vessels to syphon off blood
Primary tumors 

*take up space in the brain that is valuable (hernias)

Intraparenchymal = glial cells going awry. Tumors in frontal lobes lead to weird behavioral symptoms

Extraparenchymal = tumor in the meningies. Clear boundaries, easier to operate on. The brain can grow back into the space. If the tumor grows slowly enough, the brain can work around it.

Metastatic = secondary tumor, comes from another part of the body through the blood stream



Leads to spot tumors all over the brain

TBI - TRAUMATIC BRAIN INJURY

Coup/contrecoup

Closed head/open head

Focal injury -- specific area is injured


Contusion - bruise in the brain


Hematoma - blood pools in the brain

Diffuse axonal inury (DAI) -- concussion brain connections are stressed, i.e. concussions 


Shearing, compression, tension - may result in functional disconnections between brain regions, depending on the length and purpose of the axons

**scull isn’t shaped smoothly, there are ridges and bumps

Ethmoid ridge = how a lot of olfactory injuries occur

SEIZURE 

Generalized seizures = irregular neuronal discharge throughout the entire brain


Grand mal - unexpected loss of consciousness

· Tonic - body gets rigid, all muscles contract, air forced out
· Clonic -  spazm/shaking
· Post ictal phase - dazed and confused, but conscious

Petit mal - absences

· space out for a bit, consciousness impaired
· Come back to, unaware of it having occurred
· Slow, systematic, predictable brainwaves
· Frequent in children, sometimes they grow out of it, sometimes they turn into grand mals
Partial seizures = focal with secondary generalization


Simple partial seizure - abnormal firing of neurons in a specific part of the brain 

· somatosensory - tingling
· Motor - twitching Jacksonian March - seizure marches down the motor homunculus
· Visual, auditory, olfactory, autonomic (sweating, flushing, etc)

Complex partial seizures 

· impaired consciousness
· Aura = feeling a seizure is coming
· Dreamy state, deja vu
· Formed auditory and visual hallucinations (music, people present)
· Chewing movements, picking at clothing (automatisms)
· Language disturbance
Treatment -

EEG to locate general area, then EcoG to further narrow it down for specific surgery

Anti-epileptic medication - decreases cell membrane excitability, reduces likelihood of neurons firing and spinning out of control

