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Dementia with Parkinsonism: Progressive Supranuclear Palsy

Department of Neurology, University of Ulsan College of Medicine, Seoul, Korea

This article reviews recent advances in the study of progressive supranuclear palsy (PSP)
including the new insights into the pathogenesis. PSP is a tauopathy affecting the specific areas
of the basal ganglia and the brain stem. Supranuclear gaze palsy, postural instability and falls,
and subcortical dementia are unique for the diagnosis. In early stages when supranuclear
opthalmoplegia is not apparent, however, it is often challenging to differentiate PSP from the
other degenerative disorders presenting parkinsonism with dementia. Several clinical features
that distinguish PSP from non-PSP cases were suggested. On neuropsychological test, patients
with PSP typically shows slow mental operation, retrieval type of amnesia, personality change
with apathy or depression, and executive dysfunction. This prominent frontal dysfunction is
mainly due to frontostriatal circuit disruption caused by basal ganglionic pathology. The corti-
cal form of progressive supranuclear palsy simulating cortical dementia has been reported in
which neocortical neurofibrillary tangles and/or neuropil threads are predominant.

Key Words: Progressive supranuclear palsy, Tauopathy, Parkinsonism, Subcortical dementia
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Oxidative stress

-Oxidative damage to DNA,
RNA, protein and lipids
-Increased transition metal

ions
-Increased iINOS
levels
“MMP activation

-Hyper phosphorylatio
of fau

radical production

aminase activity

Tau
-Overexpression of 4-repeat tau

TRENDS in Neurosaiencas

Fig. 1. The possible interactions between oxidative stress, mito-
chondrial dysfunction and tau in the formation of neurofibrillar
tangles (NFTs) in progressive supranuclear palsy (PSP).
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1) neurodegenerative diseases
-Parkinson’s disease
-corticobasal degeneration
-multiple system atrophy
-dementia with Lewy bodies
-Creutzfeldt-Jakob disease
-Pick’s diesease
-primary pallidal atrophy

2) nondegenerative diseases
-multi-infarct state
-Whipple's disease

-Wilson's disease
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Table 1. Mandatory Exclusion and Supportive Criteria for Progressive Supranuclear Palsy

Mandatory Exclusion Criteria Supportive Criteria

Recent history of encephalitis
Alien limb syndrome, cortical sensory loss,
focal frontal or temporoparietal atrophy
Hallucinations or delusions unrelated to dopaminergic therapy
Cortical dementia of Alzheimer’s type
Prominent, early cerebellar symptoms or prominent,

Symmetric akinesia or rigidity, proximal greater than distal
Abnormal neck posture, especially torticollis

Poor or absent response of parkinsonism to L-dopa therapy
Early dysphagia or dysarthria
Early onset of cognitive impairment including at least two of the following:

early unexplained dysautonomia

Severe, asymmetric parkinsonian signs
Neuroradiologic evidence of relevant structural abnormality
Whipple's disease confirmed by polymerase chain reaction

apathy, impairment in abstract thought, decreased verbal fluency,
utilization or imitation behavior, or frontal release signs

Stroke and the Society for Progressive Supranuclear Palsy
(NINDS-SPSP) |4 %93} International WorkshopolA] A
2& AWNEE AXS v Aok ko] FAL(diagnostic

certainty) ol whe} Tha-9] 37kA12 FEsIATH 22].

1) Possible PSP: presence of a gradually progressive
neurologic disorder with onset at age of 40 years or older,
either vertical supranuclear gaze palsy or both slowing of
the vertical saccades and prominent postural instability
with falls in the first year of onset and no evidence of
other diseases that could explain these features. These cri-
teria are substantially sensitive but less specific.

2) Probable PSP: vertical supranuclear palsy, prominent
postural instability, and falls in the first year of onset and
other features of possible PSP

3) Definite PSP: history of probable or possible PSP
and histopathologic evidence of typical PSP

mandatory exclusion®} supportive criteriag Table 1°] 4
et

i o] A CTY MRIZAS H|E0]4 (nonspecific) ©] th,
AFE AFME o3 22 274 32

-thinning of the AP diameter of the midbrain tectum

and tegmentum

-atrophy of the colliculi

-disproportionate enlargement of the sylvian fissures and

posterior third ventricle

-high signal in the periaqueductal gray matter

BF-fluorodopa PET G4 29< & o IgIEHdn=
putamen®] =3} tracer uptake’} BojA|=d] ksl A3
Ahapalo) A= putamen® caudate EFolA uptake’} oA

Aol 2= A @A

AP A ulE] = tau pathologyES 7FA+ tauopathy 2A],

EAXOoR 7|HH I} ¥ 7t thEF] neurofibrillary tangle
(NFT)°]Y} neuropil threadsE H<QIth neuronal degenera-
tion} gliosis7} A3} L H7He] 4 A4 JFHE &
A2 W F2E Hvk 1848 a9 histopathological
hallmark+ fibrillary gliosis, demyelination, intracytoplasmic
vacuoles, straight NFT2 2.9k 4= It} NFT+ Alzheimer's
disease™ ¢} @] flame shape’} oYz} globose shapeE ©]&
t}. NFTE FA3SIE filamentt A7 15-18 nm@] unpaired
filaments® W&A dtt AZA WA+ large cholinergic
neruon?] AEA Aao] F&E T tufted astrocytes (filamen-
tous tau inclusions in astrocytes)”} ¥o] UebdthFig. 2).
53] 278 (putamen) W e] #214¥sl ER-- 34 (hyperphos-
phorylated tau-positive) tufted astrocytest Z&JAJS)Atujn)
o] EXZ O »~AL0FE T o] rH24]. ©]# 3 abnormal astro-
cytest AAAE Ao M2 it o HIAARS(dE &
A, AFHY layer V)Y Al (thalamus) o= Holg Ao R
LA ATH19].
NINDS A173¥E] gty zgd7])Eol] wEd HHe 37y
Fo| wa} “typical”, “atypical”, “combined” 9] A|7}A] o}8
2 Rk “typical” RS dEnIe W A0 E Q1A
Fo 7 Th39] 71ES W) of s 25].

iz o [

1) ZYUE9 neurofibrillary tangle®} neurophil threads’}
pallidum, subthalamus, sustantia nigra, pons 5 A% Al
] o dellA HaHTh

2) ALEAN FTEEQ neurofibrillary tangle®] striatum.
oculomotor complex, medulla, dentate nucleus & 2% A
T8 ool A FFH
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Fig. 2. Pathology of progressive supranuclear palsy within the basal ganglia. (A) Macroscopic view of a hemi-coronal slice of through the
basal ganglia of a typical progressive supranuclear palsy brain. Note the shrunken substantia nigra pars compacta (SNc), subthalamic
nucleus (STN), and the internal segment of the globus pallidus (GPi), consistent with a marked loss of neurons. By contrast, the caudate
nucleus (CN) and putamen (Put) are relatively well preserved. (B) Example of tau-immunopositive tufted astrocytes (arrows) within the

putamen of a PSP brain.
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) L-dopa & dopamine agonists

%7 A W L-dopag Bo] AT SN Gk vl
Flstal 2ai7kA 5 oF 40% A&

st} ok ool oshd
Aol A L-dopaoll that WH--o] lou} w9 vju]dl 425£0|9)
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