Parkinsons Disease
Tends to onset between 40-70. 
Progresses relatively slowly. Average time between onset and time of death is between 10-20 years. Compared to other issues, this is relatively slow. 20/ 100,000 / year 
[bookmark: _GoBack]Not known exactly what causes parkinsons. Knows what happens in the brain, but not sure why. 
Pick bodies appear in parts of the brain and causes damage. 

Four most common symptoms, used for diagnosis 
Presence of Resting Tremor (commonly an early sign) 
· At rest, one hand will shake. The tremor only appears when the person is at rest, but when they start moving or tries to do something, the tremor disappears. 
· (Disappears in goal directed movement) 
· Strongly present in the arms
** When you damage cerebellum or other brain damages, there may be a tremor, but it does not disappear during movement. 
Bradykinesia (Slow – Movement) 
· Affected person generally moves very slowly, slower as disease progesses, and later to no movement at all. (Akinesia ) 
· Take very small steps (shuffle) 
· Seems like person is off balance a lot. 
· Arms remain at the side when shuffling. Body seems to be locked up. 
Cogweheel rigidity (especially arms/legs)  
· When someone has parkinsons disease, even when theyre not trying to, their body doesn’t seem to be able to move easily. Seems like the body is locked up. Neurologists will pull a persons arm to stretch it, except it will be very forced, the body does not want to stretch. 
· Body “locked” and resists movement in sections 
Posture Imparement 
· Hunched over, bad posture, together with slow movement makes person seem like theyre constantly off balance. When the person is slightly displaced, they cannot maintain balance or posture.
Malingering = faking symptoms (but cannot fake the reduced dopamine levels in the brain when PET scanned) 

Other clinical features: 

· Hypotonic speech – Talking very softly, getting softer and quieter as the disease progresses 
· Micrographia - (writing very small) 
· Freezing – the person is doing something, then all of a sudden stops. Time varies. Then all of a sudden the person resumes their activities. As disease progresses, becomes more common and lasts longer. Relates to akinesia… freezing that never stops. 
· Cognition may be impared – thought for a long time that Parkinson’s only impairs movement, but people will have trouble with executive functions. All higher order stuffs that make us human really will be affected.
*** Usually people die of other conditions, not directly from Parkinson’s disease, but may be due to the fact that parkinsons causes complications. 


What happens biologically 
Substantia nigra destroyed (neurons look black to the naked eye) 
· Create and distribute dopamine that contribute to movement. 
· This region can be completely destroyed (around 90% can die) before you have ANY symptoms. No idea why it happens. 

Nigrostriatal System: the pathway of which dopamine is made, and distributed. From substantia nigra to the basal ganglia (where we control voluntary movement). Basal ganglia is not destroyed in Parkinson’s disease, but rather cannot work properly because there is a lack of dopamine (ie. Basal Ganglia is a car that cannot move with dopamine, the gas) 

** If you want to move, info from other parts of the brain to thalamus, to frontal cortex. But low levels of dopamine supresses the thalamus. 
No dopamine, supresses thalamus, cannot excite the frontal cortex, therefore cannot make the proper decision to make voluntary movement 

· Can use PET scanning to show dopamine loss in the brain. 
· Low dopamine in basal ganglia = problems with movement 
· Low dopamine to cognitive areas = problems with cognitive functions. 
· Reflexes are fine, unaffected. The motor neurons are fine. 

Can have parkinson’s disease on one side (hemiparkinsonium). 

PPN – different brain region that helps to coordinate movement., gets bad info from low amounts of dopamine, things start sputtering (which is why there is resting tremor)

Treatment 
Found that substantia nigra died. Found in the 60s that dopamine is reduced. 

L-dopa was found to be effective (boosts dopamine levels in the brain), designed other things that helped it work better, but there are side effects. 
· Goes from stomach, to blood, to brain (very reliant on still having neurons that can make dopamine) 
· L-dopa cannot always work if those neurons are dead. No neurons, no dopamine production. 

Side effects  
· Hallucinations  
· Start moving too much 
· Permanent impairment, cannot stop moving (tardive dyskinesia) 

Surgical Treatment: 
We know the circuit, so we can go into the brain and lesion parts of the brain. Damage the part that is inhibiting the thalamus so that thalamus can work better. 

Pallidotomy – damage the part of brain that is inhibiting the thalamus (PPN). Effect is unbelievable. Lesion the part and the tremors stop immediately. Eventually the tremor returns though… 

Thalamotomy  - Can also lesion part of the thalamus to help. In the long run the symptoms come back. For many patients the long term outcome is unacceptable because all previous symptoms come back. 

Deep Brain stimulation: brain pacemaker. Immediate effects.  Stimulates certain parts of the brain to ease the issues. You can choose how much stimulation is necessary. Can calibrate it more or less to make the tremor go away. Helping people better significantly for about 5 years. Side effects much modest. Eventually there is a limit, and will no longer help. Helps more and longer than other treatments but will not cure problem. 
	
Stimulates the network. Subthalamic nucleus. 


Other problems that show the same symptoms 
Known causes of parkinsonian symptoms. 
· Encephalitis lethargica – brain disease, akinetic. Symptoms look a lot like parkinsons disease, but not quite. Adding dopamine helps (from the movie) 
· Manganese intoxication – 
· Neuroleptics / antipsychotics – dopamine level reducing drugs. Usually prescribed to people who are psychotic. Makes sense to reduce levels in the brain for their problems when they have too much dopamine or whatever. However, by reducing too much, you cause parkinsonian symptoms. 
· Dementia pugllistica – Punch drunk. Too many hits to the head = progressive damage to the brain. (professional boxers) 
· Multuple cerebral infarcts- bascular dementia (little tiny strokes in motor areas of the brain) 
· 
Symptoms don’t always show that its parkinsons disease. These other diseases also show very similar symptoms. 



