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Basal ganglia





Movement disorders

 Hypokinetic movement disorders (parkinsonism)

 Hyperkinetic movement disorders :

✓ Tremor

✓ Chorea 

✓ Ballismus

✓ Dystonia

✓ Myoclonus 

✓ Tics 



Hypokinetic movement 

disorders



PARKINSON’S DISEASE



 Clinical Features

✓ Bradykinesia and hypokinesia plus one

of these symptoms:

✓ Tremor at rest

✓ Rigidity

✓ Postural instability



 1% of those 55 years. 

 Peak age of onset in the 60s (range is 35 to 85)

 Course progressive over 10 to 25 years. 

 Tremor (“pill rolling” of hands) at rest (4–6 Hz); worsens 

with stress. 



 Presentation with tremor confined to one limb or side of 

body is common. 

 Other findings: 

✓ Rigidity (“cogwheeling”— increased ratchet-like 

resistance to passive limb movements) 

✓ Bradykinesia (slowness of voluntary movements)

✓ Fixed, expressionless face (facial masking) with reduced 

frequency of blinking



 Hypophonic voice,

 Drooling

 Micrographia (small handwriting) 

 Reduced arm swing while walking

 Flexed “stooped” posture with walking

 Shuffling gait 

 Difficulty initiating or stopping walking 

 En-bloc turning (multiple small steps required to turn)

 Retropulsion (tendency to fall backwards)





Spinal column deformities in 

PD

 Kyphosis

 Scoliosis

 Stooping

 Camptocormia

 Pisa syndrome

 Frozen shoulder

 Anterocollis

 Dropped head



Postural disorders (spine)

 Kyphosis is defined as an over-curvature or 

excessive rounding of the spine

 Scoliosis is a lateral structural curvature, 

usually coupled with vertebral rotation, that 

causes an asymmetric deformity of the trunk



Camptocormia

 Camptocormia or “bent spine syndrome” was 

first described in the medical literature in the 

1800s. 

 In 1915, the French neurologists first proposed 

the term “camptocormia” from the Greek words 

“kamptos” (to bend) and “kormos” (trunk).







Pisa syndrome





Dropped head syndrome

 Dropped head syndrome, also known as forward neck 

flexion or anterocollis, is considered a rare feature of 

PD. 

 Although incidence estimates in PD are generally around 

6%, dropped head syndrome can severely disturb the 

quality of life in affected patients.





Striatal deformities of the hand 

and foot in Parkinson’s disease

 The terms “striatal hand” and 

“striatal foot” were originally 

used by Charcot to report the 

distal limb deformities 

typically associated with 

Parkinson’s disease.



 Unlike rheumatoid arthritis, local signs of joint 

involvement, such as pain, tenderness, heat, 

and swelling, are absent in striatal hand. 

 Also, rheumatoid arthritis tends to occur 

bilaterally, whereas focal dystonia before PD 

tends to be unilateral, with tremor, rigidity, and 

bradykinesia developing on the ipsilateral side.



Striatal deformity and 

rheumatoid arthritis



 The most typical deformity associated with 

striatal hand is characterised by flexion of the 

metacarpophalangeal joints, extension of the 

proximal interphalangeal joints, flexion of the 

distal interphalangeal joints, and ulnar 

deviation.







Striatal foot

 Charcot and Gowers described this deformity in 

patients with PD.

 Talips equinovarus, and distortion of the toes—

extension of the first, and flexion of the other 

phalanges so as to cause a claw-like deformity. 

 Hallucal hyperextension, flexion of the other 

toes, ankle inversion “toe curling” 



 Early swing-phase limb advancement and foot 

clearance are also affected. 

 Pressure is increased over the lateral aspect of 

the foot and ankle instability occurs.





Non-motor 

symptoms in PD















































Differential diagnosis of PD



Essential Tremor (ET)



Parkinson-Plus Syndromes



Multiple System Atrophy 

(MSA)



Camptocormia

Pisa syndrome











Progressive supranuclear palsy

 PSP is a degenerative disease characterized by 

symmetrical parkinsonism, cognitive changes, a 

characteristic supranuclear (upper motor neuron) palsy 

of vertical gaze, early falls, dysarthria, and dysphagia.



Steele               Richardson     

Olszewski







Corticobasal degeneration 

(CBD)







Wilson’s Disease





Normal Pressure 

Hydrocephalus (NPH)



Ventricles are symmetrically enlarged in NPH

“Capping””

Enlarged 
Temporal 

Horns



NPH Alzheimer’s

Callosal Angle is steeper in NPH
than in degenerative disorders

Coronal Reformatted T1-weighted images



Vascular Parkinsonism





Drug induced parkinsonism





Management of 

Parkinson’s 

disease



 There is little argument about the utility of early 

nonpharmacological interventions such as education, 

exercise, nutrition, and general support, which most 

agree should be applied from the time of diagnosis. 

 However, there is considerable debate about when 

and how to initiate pharmacological therapy.



 Logically, once the diagnosis of PD is made, treatment 

should be immediately started with an effective 

neuroprotective agent. 

 However, to date, no treatment has been shown to have 

unequivocal neuroprotective effects or to clearly 

modify the natural course of the disease. 

 Antioxidant (vitamin E), antiexcitotoxic (riluzole), and 

antiapoptotic agents.



Carbidopa/Levodopa

Formulations

 Carbidopa blocks peripheral levodopa decarboxylation

into dopamine and thus symptoms of nausea and 

orthostasis often associated with the initiation of 

levodopa.







Dopamine Agonists

 Non-ergot alkaloids:

➢ Ropinirole

➢ Pramipexole

 Ergot alkaloids

➢ Pergolide

➢ Bromocriptine

➢ Cabergoline

➢ lisuride



 Compared to levodopa, they are longer acting and 

thus provide a more uniform stimulation of dopamine 

receptors. 

 They are effective as monotherapeutic agents and as 

adjuncts to carbidopa/levodopa therapy.



 Side effects include nausea, postural hypotension, 

psychiatric symptoms, daytime sedation, and occasional 

sleep attacks.





MAO inhibitors B

 Selegiline is a selective and irreversible monoamine 

oxidase (MAO) B inhibitor with a weak symptomatic 

effect when used as monotherapy or as an adjunct to 

carbidopa/levodopa. 

 Rasagiline

 The potential role of selegiline as neuroprotective

therapy remains controversial.



Levodopa Augmentation 

 



 The catechol O-methyltransferase (COMT) inhibitors 

entacapone and tolcapone offer yet another strategy to 

augment the effects of levodopa by blocking the 

enzymatic degradation of levodopa and dopamine. 

Entacapone is preferred

 These agents alleviate wearing-off symptoms and 

increase time a patient remains “on” (i.e., well 

medicated) during the day.



Anticholinergics Trihexyphenidyl

Biperiden



COMT inhibitors

 Entacapone

 Tolcapone



Amantadine



Advanced PD



Advanced PD is characterized by at least one of the following 
conditions: 

(1) Presence of problematic motor complications from levodopa, 
either fluctuations or dyskinesias

(2) disability that interferes with independence despite levodopa 
therapy

(3) loss of postural reflexes leading to gait imbalance and falls

(4) presence of freezing phenomenon that markedly interferes 
with walking 

(5) marked postural deformities



DEFINING FLUCTUATIONS AND DYSKINESIAS

 After an average of 3 years on levodopa, due to progressive 
degeneration of the dopaminergic system, patients with PD 
may start experiencing a variety of motor complications.

 These are grouped into 2 categories: 

➢ Fluctuations (OFF states) 

➢ Dyskinesias



ADVANCED TREATMENTS OF PARKINSON 
DISEASE

 Deep brain stimulation (DBS)

 Levodopacarbidopa intestinal gel infusion (LCIG)

 Subcutaneous infusion of apomorphine.



Levodopa-Carbidopa Intrajejunal Gel Infusion



Subcutaneous apomorphine injection



Apomorphin Pen

 Subcutaneous 
apomorphine, a rapidly 
acting dopamine 
agonist self 
administered with an 
autoinjector device.

 Onset of action is 
generally seen within 5 
to 15 minutes, and 
effects last from 40 to 
90 minutes.






