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Please note – this learning resource has been produced by the GUMS Academic Team. It is 

possible that there are some minor errors in the questions/answers, and other possible answers 

that are not included below. Make sure to check with other resources. 

 

72 year old Mr Marty Mcfly, is referred to you by his GP, as recently he has been experiencing a 

slight tremor in his right hand and his wife has also noticed that his movements are getting 

slower. On examination you note that he has a resting tremor, of 4-6Hz, in his right hand only 

which subsides when he is actively using his hand. You ask Mr McFly to walk and you notice he 

has a slight shuffling gait with shorter, more quick steps. You suspect Mr McFly has early stages 

of Parkinson's Disease.   

1. Explain the pathophysiology behind the motor symptoms in Parkinson’s 

• Progressive dopaminergic neuron degeneration in the substantia nigra (part of the basal 

ganglia – pars compacta of the substantia nigra).  

• 80% loss of dopaminergic neurons prior to it becoming clinically symptomatic or noticable 

• This leads to a dopamine deficiency at the respective receptors of the striatum with 

interrupted transmission to the thalamus and motor cortex. 

o Leads to decreased activation of the direct basal ganglia pathway → decreased 

movement initiation. 

o Leads to decreased inhibition of the indirect basal ganglia pathway → increased 

movement inhibition. 

 

Pneumonic for motor symptoms: TRAP 

• Tremor – typical presenting symptom. Present at rest 4-6Hz and described as pill 

rolling. Unilateral and progresses to bilateral – is always asymmetrical in nature 

• Rigidity – present throughout the movement. Lead pipe stiffness on examination. 

Cogwheel rigidity 

• Akinesia – slowness of movements. Difficulty initiating, reduced amplitude, loss of 

expression, reduced blinking and micrographia 

• Posture and Gait – stooped posture, shuffling gate, falls risk, freezing and reduced arm 

swing 

• Other Symptoms: Speech becomes indistinct and flat, Dysphagia is a late stage issue 

that can lead to aspiration pneumonia 
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2. Is it typical of Parkinson’s for Mr McFly to have only noticed a tremor in one 

hand? 

• Parkinson’s motor sign’s have a very slow onset and gradually progress over time. The 
course is usually > 10 years. 

o Motor signs are unilateral at onset but may progress to the contralateral side. 
o Motor signs are asymmetrical (i.e., more pronounced on one side than on 

another). 
 

3. What other signs might Mr McFly have experienced prior to his tremor and slow 

movements?  

• Onset of premotor signs may be seen up to 20 years earlier than onset of motor signs. 
These signs reflect early stages of neurodegeneration occurring in the brain, including: 

o Constipation  
o Anosmia 

o Sleep disturbances  
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▪ REM sleep behavior disorder 

▪ Restless leg syndrome 

▪ Excessive daytime sleepiness 

o Mood disorders (most commonly depression, apathy, and/or anxiety). 

 

Mr Mcfly is still quite shocked at his diagnosis and is confused as to why you can’t just give 

him an injection of Dopamine to fix this issue. 

 

4. Explain to Mr Mcfly why isn't dopamine itself given to treat Parkinson’s and what 

are the first line treatments used instead? 

● Dopamine itself can’t cross the Blood brain barrier 

● Whereas Levodopa is a precursor amino acid derivative that can cross the blood 

brain barrier and is then decarboxylated to dopamine.  

First line treatments: 

● Preferred first line is Levodopa  

○ The most effective drug for treating the motor symptoms of 

Parkinson’s disease.  

○ First-line treatment for most people, especially the elderly and people 

with cognitive impairment. 

○ Improves bradykinesia, rigidity and, less consistently, tremor. 

● Dopamine agonists  

○ Used as monotherapy in early disease and may be preferred to 

levodopa as first-line treatment in younger patients (< 65 years) as 

they delay the onset of motor fluctuations and dyskinesias. 

○ Improve bradykinesia and rigidity, but are less effective than levodopa. 

 

Mr Mcfly says that he is concerned as he has heard that both of these drugs can have 

dangerous side effects, and he is unsure if he wants to start taking them. He asks you to 

explain what some of the main risks are for Levodopa and Dopamine and how they can be 

avoided. 

 

5. What are the main risks associated with Levodopa and dopamine agonists? 

• Levodopa - Long-term use is associated with: 

o Increased motor fluctuations (end-of-dose failure and on-off effect) 

o Dyskinesias and dystonias; 

o The development of the above may relate to duration of levodopa treatment 

and/or reflect disease progression. 

o Other side effects include: 

▪ Nausea and vomiting, Hypotension, Anorexia, Drowsiness, Agitation, 

Insomnia, Psychosis 
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• Dopamine Agonists 

● Psychosis- may cause confusion and hallucinations more often than levodopa, 

especially in the elderly, people with dementia, or in high doses. 

● Orthostatic hypotension, GI side effects like nausea and vomiting 

● Their long-term use as monotherapy is limited by adverse effects 

including impulse control disorders – including: 

○ pathological shopping, eating,  

○ Hoarding 

○ Gambling 

○ sexual preoccupation 

○ medication abuse 

○ punding - incessantly doing and undoing a project eg fixing an engine or 

organising a wardrobe  

● Always ask the patient about a history of problem gambling, hazardous drug use 

or similar problems, it is considered negligent if risk is not discussed with patients 

before prescribing 

 

• With all antiparkinson drugs, start at a low dose and increase gradually over days or 

weeks—this reduces the risk of adverse effects and improves concordance with therapy. 

o A clear response can take 2 to 3 weeks. 

 

You decide to put Mr Mcfly on Levodopa/Carbidopa 250/25mg OD (ONCE a day) and also 

metoclopramide 10mg TDS PRN (three times a day when required) for nausea, as you know 

antiparkinson medication can cause nausea when first started.   

6. Explain why are benserazide or carbidopa given with levodopa  

● If levodopa is administered alone it is quickly metabolized by L-aromatic amino 

acid decarboxylase in the peripheries (mainly liver, kidney, and small intestine) 

● Benserazide and carbidopa are peripheral dopa decarboxylase inhibitors 

● They reduce peripheral dopamine metabolism and therefore increase the 

bioavailability of levodopa in the brain  

● This also reduces the peripheral adverse effects  

 

He comes back a month later as he notices when he takes the levodopa his symptoms 

subside but then a couple of hours later he notices his Parkinson symptoms return. He also 

states if he takes the metoclopramide for nausea his parkinson actually gets worse and he 

becomes very rigid and has even frozen a few times.  

 

7.  What happening to Mr Mcfly and how should his management change? 

● He is experiencing “on” and “off” periods 

● “ON” - parkinsonism is relieved by levodopa  

● “OFF” - levodopa effects wear off, parkinsonism returns or even worsens  

● Motor fluctuations that occur as an end-of-dose or “wearing off” of Levodopa  
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● Can also result from an increasing dependence on exogenous levodopa and 

becomes more severe with progression of Parkinson’s  

● Management - give smaller doses more frequently over the course of the day   

 

 

 

 

 

 

 

 

 

 

  

 

8. Why did metoclopramide cause his Parkinson's to get worse? 

● Metoclopramide is a dopamine antagonist which is commonly used to treat 

nausea and vomiting  

● It is centrally acting and can cross the blood brain barrier and has been 

associated with extrapyramidal side effects. Therefore it will often make the 

parkinsonism symptoms worse and is avoided in people with Parkinson’s 

Disease 

● Domperidone, another dopamine antagonist, is the preferred drug to treat 

nausea in parkinsonism as it does NOT cross the blood brain barrier and so 

extrapyramidal side effects are rare  

 

You decide to put him on a lower but more frequent dosage of Levodopa/Carbidopa 

100/25mg TDS (three times a day) to help with the “ONs” and “OFFs”  and stop his 

metoclopramide.    
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9. Fill in the table with other drug classes commonly used to treat Parkinson's 

Disease  

Drug Class  Mechanism of action in Parkinsons’  Side Effects (not exhaustive - have a 
general idea don't need to list all) 

Monoamine Oxidase 

(MAO-B) inhibitors 
- Selegiline  

- Rasagiline  
- Safinamide  

  

Inhibitors of MAO-B - reduce the 
breakdown of dopamine and may also 
block dopamine reuptake  
 
Selegiline and rasagiline are irreversible 
whereas safinamide is reversible  

orthostatic hypotension  
dyskinesia 
headache 
insomnia 
nausea, vomiting  
rash, arthralgia 

Dopamine agonists  
- Pramipexole  

- Ropinirole  
- rotigotine 

Stimulate dopamine receptors  
 
Improve bradykinesia and rigidity, but are 
less effective than levodopa 

Impulse control disorders (Important - 
considered negligent if risk is not discussed 
with patients before prescribing!)  
 
nausea ,vomiting,  
abdominal pain  
Dyskinesia 
Drowsiness  
Psychosis  
Gait freezing 
ankle oedema 

catechol-O-
methyltransferase 

(COMT) inhibitors  
-  Entacapone 

 

 

Inhibits COMT, mainly in peripheral 
tissues; increases the amount of 
levodopa available to the brain and 
prolongs the clinical response to 
levodopa 

Diarrhoea (usually transient) 
Nausea, vomiting 
Dry mouth  
Hallucination 
Confusion 
Dyskinesia  
 

Anticholinergics 
- Atropine 

- Benzatropine 
- Darifenacin  

In Parkinson's works to Block muscarinic 
actions of ACh to reduce 

- Reduced excessive cholinergic 
activity that accompanies 
dopamine deficiency  

- Reduction of salivation and 
gastric secretions 

- Reduction of bladder muscle 
contractility 

- Tachycardia 
- Mydriasis and cycloplegia 
- Bronchodilation and decreased 

bronchial secretions 
Used when tremor is the main symptoms 
and response to levodopa is inadequate 

Urinary retention 
Dry mouth  
Constipation 
Nausea 
Vomiting  
Dyspepsia 
Blurred vision 
Mydriasis 
Dry eyes 
Tachycardia 
Arrhythmia  
Dizziness 
drowsiness  
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Feedback – please provide feedback on this PeerBL case here → 

https://forms.office.com/r/9tYrrG0kKf  

 

https://forms.office.com/r/9tYrrG0kKf
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