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Movemeny DiSpriLEs Definition of Parkinson’s Disease (PD)
e Akinetic-rigid syndromes:
= Idiopathic Parkinson’s disease ; : -
Drug-induced parkinsonism ; » Chronic slowly progressive, neurodegenerative disorder
Toxm-mduceq .parkn’1.s e characterized by loss of pigmented dopaminergic
Postencephalitic parkinsonism ;
Vascular parkinsonism (pos - Sk | neurons of the substantia nigra and the presence of
Parkinsonism-plus <ol MG it
> Childhood akinetic-rigid syndrome (wi¥n O g’\:“ 90 [Lewy bodies causing tremor at rest, muscle rigidity,
et (‘MW‘ kivepa) " wloeP hypokinesia and often with dementia.
Essential tremor ™ 1
{-horea Fo-1 o\ § 2 » PD symptoms become manifest when about 50-60 % of
Hemiballismus - Bt 3 _ o
Dystonia nf:?ﬂ;;w ot the dopamine-containing neurons in the substantia nigra
?chetosns ; PQ; VAL and 70-80 % of striatal dopamine are lost.
ic
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History of PD - R
ESSAY

First described incl»817 by an English physician, James
3 S CATEIEA W
Parkinson, “the shaking palsv”, but it was later

oN THE

- SHAKING PALSY.
named after him as Parkinson’s disease by the famous

—_—
S

French physician, Jean-Martin Charcot
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} % JAMES PARKINSON,
[i MEMBER OF THE BOYAL COLLIGE OF SURGEONL

f i ¥ James Parkinson (1755-1824)
% LONDON:
/ TSR PRINTED BY -:’v::a:':'un ROWLAND,
|  FOR SHERWOOD, NEELY, AND JONES,
f L~ ‘ niq:o::n row. ~
Epidemiology of PD

* PD is the second most common neurodegenerative disease,
after AD»  O\elimer dicensc .
* Annual Incidence:
¢ 5-26/ 100,000 worldwide (USA: 20/100,000).
° Approximately 60,000 new cases per year in U.S.
* Age of Onset:
> 50 years. Incidence peaks in 65 years then declines.

° Rare before age 30. : w
> 4-10% cases before age 40.— erduion }‘" VP e,
* Sex Incidence: O\d\wd q\qmg. A

> Male : Female ratio 3:2
e Familial Incidence:
> 95% of the cases are sporadic.
¢ 5% Familial “genetic inherited”.




Etiology of PD

Risk factors of PD
~ ¢ Most cases of Parkinson disease (idiopathic) are due to a : s : ;
combination of genetic and environmental factors. % Age: the most important risk factor
* Aknown genetic cause can be identified in - ¢ Genetic factors: PD in monozygotic twins will be

approximately 10% of cases, and these are more greater than in dizygotic twins.
common in younger-onset patients.

: * Male sex: Male : Female ratio - 3:2
¢ Theories:
— © Accelerated aging, e % Environmental exposure: herbicide and pesticide

~ ° Gene mutation in young onset: mutation of alpha- S exposure, metals (manganese, iron)
synculine and parkin genes. Ak Life experiences: head trauma, emotional stress.
An inverse correlation between cigarette smoking,

caffeine intake and parkinson disease. e
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— ° Environmental factors.
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The Substantia Nigra and the Subthalamic Nuclei

5

\5? E The substantia nigra of the midbrain and subthalamic

;5\.
! B “}’ nuclei of diencephalon are functionally related to

.....

basal ganglia but anatomically they should not be

included with them.

» The neurons of the substantia nigra are dopaminergic.
: ol i
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Functional Neuroanatomy of PD

Substantia nigra: the major origin of the & N1
dopaminergic innervation of the striatum. «— st

One major function of the striatum is the regulation
of posture and muscle tone.

Parkinson’s Disease: Pathophysiology

Condition in the
Normal Brain

Condition in the

Parkinson Brain
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Neurotransmitter Substances

Acetylcholine (Ach) Dopamine (Dop)
e  Synthesized by small cells of *  Synthesized by cells of
the striatum, substantia nigra and nigral
*  Greatest concentration in projections in striatum.
striatum *  Greatest concentration in
substantia nigra
*  Ach and Dop transmitters
3 P : normally in balance.
y-Aminobutyric acid *  Dop depletion (with Ach
(GABA) excess)- results in the
» Synthesized from glutamate in movement disorder of 4D}
the striatum and globus *  Dop excess (with Ach
pallidus. depletion)- results in the

*  Deficency of GB assciated

movement disorder of

5D ‘,Dopaﬂ‘x’ ,P«d\lt‘ S x
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Brain Regions Affected by Parkinson’s Disease

Brainstem



Pathophysio
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log of PD Disease
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\/ Disrupted
signaling
between
basal
SELC|IER
cortex, and
thalamus

Loss of
dopaminergic
input to
striatum

Degeneration
of neurons in
substantia
nigra pars
compacta

Dopamine levels in a
normal and a Parkinson’s
affected neuron.

Normal
Neuron/»f
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e Normal
e movement
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Parkinson’s
affected
Neuron 4

Movement
disorders

J Reduction of Dop 'O\BDoth reduce effective

Q Block of Dop receptors

transmitter presynaptically op and create a relative

excess of Ach
® e

postsynaptically
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PARKINSON’S DISEASE

Chemical Balance in Corpus Striatum

".-j . Excitatory
| Cholinergic
pathway
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Inhibitory
Dopaminergic
pathway
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Chemical Imbalance in Corpus Striatum Pathology of PD

» The presence of Lewy bodies “cells contain atypical

\ IMBALANCE s eosinophilic inclusion bodies”.

& RS T ._M_,___,i}’d’\ « The substantia nigra contains pigmented cells (neuromelanin)
® ®® ~° Ry : ! :
Y. | Excitatory which give black appearance (macroscopic). These cells are
A Cholinergic lost in PD and substantia nigra becomes pale.
: ' : pathway

7\

« Lewy bodies may be found in other neurodegenerative

! E | Inhibitory
, 1© | Dopaminergic diseases.
; &F w »af b i &E thway
f 1 ' 0/ "’wh ’“ PRtIWaY « Biochemically: loss of dopamine and melanin in the striatum
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Cut section Substantia nigra

of the midbrain

where a portion

of the substantia
nigra is visible

Diminished substantia
nigra as seen in
Parkmsor}'s disease

Parkinson’s Normal
disease




Clinical Subtypes of PD

Classification of Parkinsonism

* Idiopathic Parkinson’s disease — 85% of all parkinsonism The major subtypes are as follows:

cases
1. Tremor dominant

* Secondary Parkinsonism:

| * Drug induced Parkinsonism - 7-9% 2. Akinetic-rigid
° Vascular Parkinsonism -3% . -1 = 3
; 3. Postural instability and gait difficulty
° Toxin-induced parkinsonism:e.g. methyl-phenyl-
f tetrahydro-pyridine (MPTP),

f ¢ Recurrent head trauma

/ > Post encephalitis
J * Dh_ stk TNy

Clinical Features of PD

Classic Tetrad Cardinal Symptom

ClassicTetrad Cardinal Symptoms:

Resting Tremor
L

I. Tremor at rest,

2. Bradykinesia (generalized

slowness of movements).

& 7
Brald/ykinesia Muscle Rigidity

L

3. Muscle rigidity.

4. Postural instability. Postural Instability
/




curs at first in one hand, P or backward
here it resembles the motiond®™ R

‘ l:e;\n ;r;\ P oy T : z imni .
‘ s ™ | Clinical Features of PD:

of rolling a pill between the )
thumb and forefinger /8

# Most common first symptom (70-75%): Involuntary
rhythmical alternating movement.
» Usually begins asymmetric, unilaterally — upper limb and
spread to the other limb. 2 AETK %j"’ =
s ~¥5  “Pill Rolling’ between the thumb and forefinger.
» 20 %neverdevelop it. 207, N PO @l ivener A

» Tremor occurs at rest, improves with movment and

cogwheel phenomenon

(Musde rigidity shows itself in the . e/ / | disappears during sleep.

Parkinson’s disease

Clinical Features of PD:fRigid
“Treor ..)\WW:#‘,\ 4 lend pipe ‘;}.“ J
Continust v %L =

Clinical Features of PD: Br

/ Klur b Ro7

» Bradykinesia (hypokinesia - slowness of movement.
2 (hyp ) ~ > Rigidity- muscle hypertonia.

> Difficulty with daily activities such as writing, 4 i
: . _ . _ > Resistance to passive movement
shaving, using a knife and fork, and opening buttons ) H:‘i
R s > Affecti
> DIty it ecting flexor and extensor musclei groups
> Decreased blinking and slowness of expression equally and is described as plstic or rigidity

muscles (Mask like apperance) » When tremor is superimposed upon rigidity it

> Dysarthria, dysphagia and dribbling due to slowness of produces cogv‘v) heeling or cogging quality.

mastication, speech and swallowing muscles. | & @ =T
GupP Gy (W) &7 - o) s




* Gait Disturbance: Shuffling gait.— Frcarg, short GHp

* Difficulty getting out of a chair or rolling over in
bed.

/
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* Speech changes- soft speech (e.g., whispering, rapid

i 7 wonotonaus  speech p il us gty 2=
B e . B O i
X * Smaller handwntmg.(m-a.,,,.,,;,,.‘)
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speech).

Drug-Induced Parkinsonism

* Antipsychotics/neuroleptics: phenothiazine

(Block dopamine receptors). least wovement $€ . etapire
* Antiemetics drugs: metoclopramide (Block

dopamine receptors).
* Dopamine depletors: methyldopa, reserpine

(Depletion of intraneuronal dopamine stores).

—
Additional Clinical Features of PD

Postural instability: shifting forward of posture into

a stoop due to loss of postural reflexes.

Dysfunction of the autonomic nervous system: impaired
gastrointestinal motility (constiupation), bladder
dysfunction, excessive sweating and seborrhoea (greasy
skin), decreased sense of smell, sexual difficulties,
insomnia and orthostatic hypotension.

Depression, Anexity& Psychosis: mild to moderate
depression in 50 % of patients.

Cognitive impairment: cognitive decline and dementia

——
P PO 9N e o Parkinsonism-plus
, __-)3

e Progressive supranuclear palsy (Steele-Richardso
= syndrome is the most parkinsonism-plus disorder.

¢ Consists of parkinsonism, rigidity, dementia and

([inabilit\to move the eyes verm-

* Other examples are multiple system atrophies
such olivo-ponto-cerebellar degeneration.

NO response to levodopa.

b \abd-{n.u |y ) a,x“,iu\




Differential diagnosis betw

: een the PD &
Parkinson-Plys syndrome

Parkin ’s Di i i
son’s Disease Parkmsomsm-Plus Disorders

> Slow progressive onset of | » Early instability

asymmetric bradykinesia | . Rapid disease progression

> Excellent response to * Poor response to Levodopa

Levodopa .
¢ Pyramidal and cerebellar

¢ Onset with either classic signs

pill-rolling tremor or

rigidity

> Early dysarthria, dysphasia

Investigations of PD

e Brain CT and MRI to exclude structural lesion

| ¢ Functional imaging: Positron emission tomography
(PET) and single photon emission CT (SPECT)

may be helpful for the early diagnosis of PD

Investigations of PD

Laboratory Studies: No laboratory biomarkers exist for

Parkinson disease:

Serum ceruloplasmin concentration, 24-hour urinary
copper and slit lamp examination of the eyes (for
Kayser-Fleischer ring detection) also should be obtained
in patients who present with parkinsonian symptoms

when younger than 40 years to exclude Wilson disease.

Positron Emission Tomography (PET)

Parkinson

Pre




Single Photon Emission CT (SPECT)

* In normay Cases a transverse slice
through the striatum shows a
"comma" shaped putamen on
cach side and a circular "full
stop" shaped caudate.

* Loss of uptake in the putamen
regarded as abnormal Uptake in
the caudate is initially preserved.

Antiparkinsonian Drugs

e Stalevo:
= 150/37.5/200 mg

levodopa carbidopa entacapone

E———

Prognosis of PD

» Before the introduction of levodopa, PD caused severe
disability or death in 25% of patients within 5 years of
onset, 65% within 10 years, and 89% within 15 years.

» The rate of progression is very variable

> Usually the course is over 10-135 years

> Cause of death is bronchopneumonia (aspiration) )

Pathway of Dopamine Metabolism

Homovanillie
acid




Antlparkinsonian D““gs | Surgical Management of PD
Deep Brain Stimulation System

Dopicar), the gold Standard of treatment ont Wansdey, . b B st
2. Dopamine receptor agonists: B 2 i €ep brain stimulation:
Agonists: Bromocriptine, pramlpexole and Fohjotine ° Thalamic stimulation:
cabergoline)”™®  S» 7prolads cans s ¢ 0 mic s -
/ . W o A 3 o :
| 3. Cmechol—O-meth\llransferase (COMT) inhibitors; Tolcapc;;: Perp ./ Improves tremor in 90% of patients.
| ¢y | - ‘ Sl
entacapone. — Periph~ orley . omge) ol Vel C) /; CoMT 1nhibitio, No effect on muscle rigidity and
4. Monoamine oxidase-B (MAO-B) inhibitor: Selegiline or Jumex bradykemSla
3 Anticholinergic: Trihexyphenidy! (Artane) anti el gons o > Pallidal and subthalamic stimulation:
& P
6. N-methyl- D-aspartic acid inhibitors; Amantadine. ~» ¥ “\rewor, Yigidiby * Improves muscle ngld]ty and
7/

Stalevo: Combination drug of levodopa, carbidopa, and entacapone

) | o
(50/12.5/20 , : ) ’ 7 Stevestucte  Surgery

W! ! i 86 ‘ W Ml V\e\\a-ﬂ-w&l’ba?
i }Ws#dnnw, Sertonin f R (?zpamm e s

dyskinesia
: DT

New Researches Future Management of PD
: 2 WETWRN €
S PO Jng SR Gek * Neural transplantation
* Nicotine
> Intake of nicotine has shown to slow the ® Dopamine-producing cells,

degeneration of neurons,
° Acts similar to levodopa.
e Melatonin * Gene therapy

ex. fetal nigral cells.



W@
, liver L
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> Deficiency of Caeruloplasmin (02 globulin )- which normally
binds 98% of copper in the plasma.

» In Wilson's disease, there is decreased transport of copper
from the liver into bile —» leading to copper excess —s

accumulation it initially in the liver basal ganglia, eyes,
kidney, bone, and in other tis

sues.
s . bindig U N owo 108
¢  other ‘),gw et iy -
\E lel,e\,.. s A5 ¢ v 0% ik,

Diagnosis and treatment of Wilson’s Disease

* Low caeruloplasmin (less than 20 mg/dl)

* Serum copper is usually reduced but can be normal

+_ High urinary copper excretion (24-hour urinary copper excretion)
* Liver biopsy in ey £ Shag s

* Brain MRI: thalamic and putaminal hyperintensity

+ Ophthalmological examination: deposition copper in the cornea

(Kayser-Fleischer ring) detectable on slit lamp examination
Treatment: D-penicillamine and trientine), oral zinc, liver
transplantation ;, 1,4 Shesge -

L

Clinical Feature of Wilson’s Disease

* _Proximal tremor > Choven + athefosic .
\—\/—"__

* Choreoathetoid movements

+ Bradykinesia
(¢ Psychosis,)behavioral disorders and dementia
* Dysarthria, dystonia and rigidity

« Liver involvement common
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