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OBJECTIVES

AUnderstanding the key concepts of parkinsonism and atypical
parkinsonism

AAble to identify patterns associated with each atypical
parkinsonism syndrome

AAppreciate the approach to diagnosis and management of these
conditions



PARKINSONISM

ABradykinesia & slowness in movement

ARigidity

ATremor

APosture Instability
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ATYPICAL PARKINSONISM SYNDROMES

AAIll neurodegenerative processes

ARapidly progressive disease course

AUnresponsive to levodopa/carbidopa

ANo disease modifying treatment

AMultidisciplinary care required



PROGRESSIVE SUPRANUCLEAR PALSY



PROGRESSIVE SUPRANUCLEAR PALSY

APrevalence PSP 1.4/100,000 to
6.4/100,000

AAge of onset around 63 to 66 years old

AMean survival from diagnosis reported
between 5 to 8 years



CLINICAL FEATURES OF PSP

A Frequent falling backward early in disease
course
A Unresponsive to levodopa/carbidopa

A Parkinsonism

A Axial rigidity

A Vertical eye movement limitation
A Gait freezing

A Blepharospasm

A Progressive cognitive decline






Progressive Supranuclear
Palsy (PSP) Syndrome

PSP SUBTYPES

T 13> Progressive Supranuclear Palsy Syndromes

Clinical Features

Regional Pathology

Classic PSP
(Richardson syndrome)

P5P-parkinsonism

PSP—pure akinesia with
gait freezing

P5P—corticobasal syndrome
PSP-behavioral variant of
frontotemporal dementia

PS5P—primary lateral sclerosis

PSP-cerebellar

Early gait instability, falls, supranuclear
gaze palsy, axial rigidity, dysarthria,
dysphagia, progressive dementia

Tremor, rigid bradykinesia, levodopa
responsive,® late cognitive decline,
longer life expectancy (9 years)

Early gait difficulty, freezing of
gait/motor block, micrographia, speech
impaiment, hypophonia, longer
disease duration (11-15 years)

Dystonia, dyspraxia, cortical sensory
loss, apraxia of speech

Predominant cognitive, personality
change, late parkinsonism

Bulbar, limb weakness, upper motor
neuron signs/spasticity

Cerebellar ataxia

Dentate nucleus, globus pallidus,
striatum, midbrain, and superior
cerebellar peduncle

Substantia nigra, subthalamic nucleus

Motor cortex, pons, cerebellum

Frontal and parietal cortex

Frontotemporal cortex

Frontal predominant, corticospinal tract

Deep cerebellar nuclei

* Levodopa response for PSP-parkinsonism wanes later in disease.




FIGURE 2-1
Hummingbird sign and morning glory sign. Ti-weighted images of the brain in a patient with

clinically diagnosed progressive supranuclear palsy. A, Hummingbird sign is shown (box). B,

Arrows indicate morning glory sign.
Reprinted from Saeed U, et al, Transl Neurodegener.>? ® 2017 The Authors.




m Sagittal T1-weighted MRI of a patient with
progressive supranuclear palsy—Richardson
syndrome. Marked midbrain atrophy is
present, suggesting the appearance of a hummingbird or
penguin sign. Inset shows atrophy of the superior cerebellar
peduncles (amows).




DEFINITIVE DIAGNOSIS OF PSP NEED PATHOLOGICAL
CONFIRMATION

or

(Tau protein
composition ) or both in the
basal ganglia

A Microscopic features
A Neuronal loss
A Gliosis
A Neurofibrillary tangles
A Neuropil threads
A Tufted astrocytes

A Oligodendrocytes coiled

FIGURE 5-3 Typical neuropathologic findings in progressive supranuclear palsy. The bodies
macroscopic photo shows atrophy of the superior cerebellar peduncle (SCP) and
midbrain structures including the subthalamic nucleus (STN) and loss of
pigmented cells in the substantia nigra (SN) (A).The photomicrographs show classic pathologic
findings including neurofibrillary tangles (8), neuropil threads (C, arrows), coiled bodies (D),
and tufted astrocyte (E, amow) stained with PHF1 antibody to human tau.

Panel A is reprinted with permission from Dickson DW, et al, Cur Opin Neurol.' ® 2010 Lippincott Williams &
Wilkins, Inc. journak.lww.com/ico-neurology/Abstract/2010/08000/Neuropathology_of _variants_of progressive.9.aspx.




MANAGEMENT
AMultidisciplinary approach

APhysiotherapy & falls prevention

AOccupational therapy & home safety and support care
giver

ASpeech language pathology & swallowing assessment

ASocial worker: coordination of homecare, family
manage care, or PCH placement



MANAGEMENT
A Symptoms specific pharmacologic management

A Cognitive change 9 trial of acetylcholinesterase
iInhibitor for attention and short term memory

A Drooling & atropine drops, glycopyrrolate, botulinum
toxin injection

A Blepharospasm & botulinum toxin injection






MULTIPLE SYSTEM ATROPHY

A Estimated incidence of 0.6 to 0.7 cases per 100,000 person -years

A Point prevalence is 3.4 to 4.9 cases per 100,000, increasing 7.8 per 100,000 among
persons older than 40 years of age

A Parkinsonism subtype > cerebellar subtype (2:1 to 4:1)

A Cerebellar subtype is more frequent in Japan

A Onset 6 t decade of life, affected both sexes, survival from onset of is 6 to 10 years, very
few patients surviving more than 15 years.



CLINICAL FEATURES OF MSA

ASyncope

AErectile dysfunction, bowel and bladder incontinence or
urinary retention, constipation

Alncoordination, slowness in movements,

AREM sleep behavior disorder



CLINICAL FEATURES OF MSA

AOrthostatic hypotension (drop in SBP 30 mmHg or DBP 15
mmHg after 3 mins standing)

AStridor

AParkinsonism

AAtaxia

ASigns of autonomic dysfunction
APyramidal signs

ADysarthria and dysphagia






PISA SYNDROME
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Figure 2. Multidisciplinary Presentation of MSA.

Faciulli etal. N EnglJ Med 2015;372:249-263, DOI: 10.1056/NEJMral1311488

A Cardiology
A Syncope, orthostatic hypotension
A Post prandial hypotension
A Supine hypertension
A Leg edema
A Dermatology
A Vasomotor abnormalities
A Hypohydrosis or anhidrosis
A Respirology
A Aspiration pneumonia
A Gastroenterology
A Diarrhea, constipation
A Dysphagia
A Urology
A Sexual dysfunction
A Nocturia
A Incontinence
A Retention
A Recurrent UT]
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Figure 3. Natural History of MSA.

The premotor phase of MSA can last for months to years. Year O denotes the time of onset of motor symptoms. A diagnosis of definite
MSA is not possible until the postmortem examination is performed.

Faciulli etal.N EnglJMed 2015;372:249-263, DOI: 10.1056/NEJMra1311488




FIGURE 2-3

Hot cross bun sign. Proton density MRI sequence
of a patient with clinically defined multiple system
atrophy showing the hot cross bun signin the pons

(arrows).
Reprinted from Saeed U, et al, Transl Neurodegener.*
© 2017 The Authors.

FIGURE 2-2

Putaminal slit sign. Axial T2-weighted
MRI of a patient with autopsy-
confirmed multiple system atrophy
with predominant parkinsonism
showing slitlike hyperintensity in the
dorsolateral putamen (arrows).

Reprinted with permission from Horimoto Y,
et al, J Neurol.>* ® 2002 Steinkopff Verlag.




NEUROPATHOLOGICAL FEATURES

AVariable degree of and

ANeurodegenerative changes

A Central autonomic nervous system : hypothalamus, noradrenergic and
serotonergic brainstem nuclel, dorsal nuclei of vagus nerve, nucleus
ambiguous, intermediolateral column of spinal cord, = Onuf nucleus

Hallmark of MSA

AOligodendroglial nuclear, neuronal axonal, cytoplasmic, and nuclear inclusions

AMain constituent of cytoplasmic inclusions: misfolded Alpha -Synuclein



MANAGEMENT
AMultidisciplinary approach

APharmacological and non -pharmacological management of
orthostatic hypotension and supine hypertension

ABowel and bladder dysfunction

ANon-invasive positive pressure ventilation or tracheostomy for
stridor - respirology vs. ENT referral



Nonpharmacologic Treatments for Orthostatic Hypotension

Liberalization of salt consumption

Liberalization of water intake (up to 2.5 L/d

Acute water bolus (drinking 500 mL water)

Sleeping with the head of the bed raised 30 to 45 degrees with the help of an electric bed or
mattress

Physical activity with recumbent exercises (eg, staticnary bicycle, rowing maching) or in a
:-Hl’ll'll'-l E|. ﬂ-..ll

Phwsical countermaneuvers (eg, standing vp slowly, leg crossing, buttock clenching]™

Abdominal binder”

Waist-high compression stockings producing at least 15 mm Hg ta 20 mm Hg pressure™
(knee-high or thigh-high stockings are typically not useful]




Clinical symptom

Orthostatic
hypotension

Postprandial
hypotension

Supine hypertension

Medication Typical dose

Midodrine 2.5-15 mg per dose, usually
up to 4 times a day if

necessary

Fludrocortisone 0.1 mg 2 times a day

Droxidopa 100-600 mg 3 times a day
Pyridostigmine 60 mg daily

Atomoxetine 18 mg daily

Acarbose (a-glucosidase
inhibitor)

25-50 mg with each meal

Short-acting antihypertensives ~ For example, nifedipine

10 mg at bedtime

Clinical notes

Strong pressor effect; need to
observe for supine hypertension

Beware of potassium loss and
increased cardiac risk

Ensure monitoring for supine
hypertension

Can be also useful for severe
constipation

Note low dose for orthostatic
hypotension symptoms

Can cause gastrointestinal upset

Recommend collaboration with
cardiology

Copyright © 2024 Wolters Kluwer. Published by Lippincott Williams & Wilkins.

Multiple System Atrophy
Claassen, Daniel O.

CONTINUUM: Lifelong Learning in
Neurology28(5):1350363, October 2022.

doi: 10.1212/CON.0000000000001154

Medications
Used for the
Management
of Symptoms
in Multiple
System
Atrophy



https://journals.lww.com/continuum/fulltext/2022/10000/multiple_system_atrophy.9.aspx

Urinary retention Antimuscarinic Trospium 20 mg 2 times Recommend collaborative

a day treatment with urologist
Beta 3 adrenergic Mirabegron 25 mg a day _
receptor agonists titrating to 50 mg a day; v et Al

vibegron 75 mg a day

Claassen, Daniel O.

Parkinsonism Carbidopa/levodopa 25/100-mg tablets, typically Check for durability of response;
up to 6 tablets a day can reduce blood pressure
CONTINUUM: Lifelong Learning in
” . g ; : Neurology28(5):1350.363, October 2022.
Dopamine agonists For example, pramipexole Caution as this can cause lower
0.5 mg 3 times a day blood pressure
doi: 10.1212/CON.0000000000001154
Monoamine B oxidase For example, rasagiline Caution because of a detrimental
inhibitors 1 mg daily effect on blood pressure and a lack
of efficac | o
Y Medications
Cerebellar Levetiracetam 250-500 mg 2 times a day This, or other antiseizure Used for the
outflow tremor medncatlons, can somgtlmes Management
improve tremor severity
of Symptoms
Pain/dystonia Baclofen 5-20 mg 3 times a day Can help dystonic pain symptoms RSNV
Gabapentin 100-900 mg 3 timesaday  Can help dystonic pain symptoms, EEEN
along with restlessness of legs Atrophy
at night
Pain Serotonin norepinephrine For example, duloxetine Central noradrenergic effect may
reuptake inhibitors (SNRIs) 60 mg daily help:-blood pressure.as well

Copyright © 2024 Wolters Kluwer. Published by Lippincott Williams & Wilkins.



https://journals.lww.com/continuum/fulltext/2022/10000/multiple_system_atrophy.9.aspx

DEMENTIA WITH = LEWY BODIES (DLB)



DEMENTIA WITH LEWY  BODIES

AParkinsonds di sease dementia a
Bodies share the same underlying pathologies ( Usynuclein)

APD dementia and DLB combined are the second most
common neurodegenerative proce:
first)

AMedian survival with clinically diagnosed DLB 8 3.72 years
(PD dementia 10.9)



CLINICAL FEATURES OF LBD

AEarly cognitive change (executive dysfunction, attention
deficit, visual spatial deficit)

AFluctuation cognition

AVisual hallucinations

AREM sleep behavior disorder

AParkinsonism



FIGURE 6-3

Coronal MRIs in dementia with Lewy bodies versus
Alzheimer disease. Relative preservation of
medial temporal lobe structures on T1-weighted
imaging of a patient with dementia with Lewy
bodies (A) in contrast to bilateral medial temporal
lobe atrophy in a person with Alzheimer disease (B).




PATHOLOGY OF DEMENTIA WITH LEWY BODY

ADiffuse Lewy Bodies are the hallmark in
DLB as well as PD dementia

ADegrees of Lewy body involvement of the
cortex correlates with the severity of
dementia

A Alpha -synucleinopathy

m Typical Lewy bodies are found in the
pigmented cells of the substantial nigra in
both Parkinson disease and dementia with

Lewy bodies. Here Lewy bodies (arrows) are stained with an
antibody specific to the pathologic phosphorylated form

A May have CO|nC|dent A|Zh€Imer d'Sease (serine 129) of a-synuclein found enriched in Lewy bodies.

They have a characteristic round appearance with lighter
core and dark halo.

pathology




REM SLEEP BEHAVIOR DISORDER
MANAGEMENT

ANon-pharmacological

AModify bedroom environment to prevent bed partner or
personal injury

ABedrail and mat to prevent falling out of bed

APharmacological
AMelatonin 5 -15 mg at night time
AClonazepam & lowest possible dose



TABLE 6-5

Indication/Drug

Cognition

Rivastigmine patch

Rivastigmine oral

Donepezil

Galantamine

Memantine

Medications Commonly Used for Cognition and Psychosis in Lewy
Body Dementia

FDA
Approved?? Common Adverse Events®

Yes 4.6 mg, 9.5 mg, or Gastrointestinal (decreased appetite, diarrhea, nausea,
13.3 mg patch per vomiting), urinary tract infections, falls
24 hours (transdermal)

Yes 1.5mg, 3 mg, 4.5 mg, Endocrine (weight loss), gastrointestinal (abdominal pain,
or 6 mg 2 times a day diarrhea, indigestion, loss of appetite, nausea, vomiting),
(oral) neurologic (asthenia, dizziness, headache, tremor)

No 5mg or10 mg in the Cardiovascular (hypertension, syncope), endocrine (weight
morning (oral) loss), hematologic (contusion, ecchymosis),

musculoskeletal (cramps, increased creatine kinase level),
neurologic (asthenia, dizziness, headache, insomnia,
somnolence), psychiatric (depression, dream disorder),
renal (urinary incontinence), other (fatigue)

No 4mg,8 mg,ori2mg Gastrointestinal (decreased appetite, diarrhea, nausea,
2 times a day (oral) vomiting), neurologic (dizziness, headache)

No Immediate release: Gastrointestinal (constipation, diarrhea, vomiting),
5 mg or 10 mg tablets, neurologic (confusion, dizziness, headache)

titrating to 10 mg
2 times a day (oral)

Extended release:
7 mg, 14 mg, 21 mg, or
28 mg once a day (oral)




Psychosis

Pimavanserin® 17 mg or 34 mg once
daily (oral)

Cl(:uz«':l[:)inec'CI Typical dosing 6.25-
50 mg nightly (oral)

Quetiapine® Regular-release typical
dosing: 25-150 mg once

daily (oral)

Cardiovascular (peripheral edema), gastrointestinal
(nausea), neurologic (confusional state)

Cardiovascular (hypotension, syncope, tachycardia),
endocrine (sweating, weight gain), gastrointestinal
(constipation, excessive salivation, nausea, xerostomia),
neurologic (dizziness, headache, sedation, somnolence,
tremor, vertigo), ophthalmic (visual disturbance), other
(fever)

Cardiovascular (orthostatic hypotension, tachycardia),
endocrine (increased serum cholesterol and triglycerides,
weight gain), gastrointestinal (abdominal pain, constipation,
Increased appetite, indigestion, xerostomia), hepatic
(increased liver enzymes), musculoskeletal (backache),
neurologic (asthenia, dizziness, extrapyramidal symptoms,
headache, insomnia, lethargy, somnolence, tremor),
psychiatric (agitation), respiratory (nasal congestion,
pharyngitis), other (fatigue, pain)

FDA = US Food and Drug Administration.

® For use in Parkinson disease; no drug is FDA approved for use in dementia with Lewy bodies.

° Adverse effects in adult populations as reported in Micromedex (accessed 1/29/2018).

¢ All antipsychotic agents have a boxed warning regarding increased risk of death in patients with dementia-related psychosis.

9 Available only under a restricted distribution program (the Clozapine Risk Evaluation and Mitigation Strategy [REMS] Program) through which

blood counts are monitored given risk of agranulocytosis.







APrevalence
A2/ 100,000

AMean survival 7 years from diagnosis

AOnset in the sixth decade of life



CLINICAL FEATURES OF CBS
A Cognitive change
A Early falls
A Neglecting one side of the body
A Abnormal posture of one limb
A Language deficit

A Poor response to  Levocarb



CLINICAL FEATURES OF CBS

AApraxia

ACortical sensory deficit ( agraphesthesia |,
astereognosis)

AOculomotor dysfunction

AMyoclonus

AAsymmetric rigidity and parkinsonism

ADystonia

AAlien limb syndrome & abnormal grasping, posturing
or spontaneous levitation of arm or leg

AHyperreflexia

ADysarthria/dysphagia



Corticobasal Syndrome

A 75-year-old woman clinically diagnosed with corticobasal syndrome.
Among other features, she illustrates an asymmetric parkinsonism with
a markedly dystonic right arm, myoclonus, ideomotor apraxia, and
cortical sensory loss.

CONTINUUM El= ﬁbﬁﬂﬂﬁﬁﬁ‘f
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