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Fifty years have passed since the seminal clinical-pathological
description of progressive supranuclear palsy (PSP) by Steele,
Richardson, and Olszewski.1 Before that time, without mod-
ern imaging or an opportunity to observe a levodopa re-
sponse, PSP was typically misdiagnosed as vascular
parkinsonism or Parkinson disease (PD). The autopsy picture
was typicallymisdiagnosed as postencephalitic parkinsonism
or as a form of Alzheimer disease.

The most important scientific discoveries in PSP over the
past half-century are probably that tau protein undergoes
certain posttranslational abnormalities and forms the disor-
der’s characteristic neurofibrillary tangles2; that an inversion
of a segment of chromosome 17 including the tau gene is
overrepresented in affected individuals3; that a mitochondri-
al energy failure is part of PSP4; and that the pathologic
picture described by Steele et al can produce a variety of
clinical phenotypes.5 Among the most useful clinical and
research tools have been several animal tauopathy models
using mutant human tau knock-ins,6 the development of
clinical diagnostic criteria with high specificity and positive
predictive value,7 and a PSP-specific clinical disability rating
scale that is sensitive to disease progression over a short
period.8

But PSP lags most other neurological disorders on the
treatment front. The loss of postsynaptic striatal neurons in
PSP9may explain its poor response to dopamine replacement
or dopamine receptor stimulation. Another factor is PSP’s
nonspecific presentation with postural instability or behav-
ioral changes and the absence of a practical, early diagnostic
test. These conspire to delay the correct diagnosis by 3 or
4 years, by which time half of the clinical course has passed
and neuroprotective treatment is unlikely to help. For this
reason, it will be critical to develop a diagnostic marker that
can inexpensively identify the disease in its earliest stages.

Nevertheless, perhaps the most active area of research in
PSP is neuroprotective treatment.Motivating the search is the
insight that any agent preventing aggregated tau protein from
causing damage in PSP could do the same in Alzheimer’s
disease, with major public health implications.

Disease Frequency

The population prevalence ratio for living cases of PSP in fully-
ascertained, community-based series approximates 5–6
cases per 100,000.10–13 Of these, only 1.5 per 100,000 are
already accurately diagnosed.10–12 This means that for each
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resembling Parkinson disease accounting for a third of cases. However, at least half of
the patients with PSP exhibit the classic bradykinesia with disproportionate postural
instability, erect posture with nuchal rigidity, frontal behavioral and cognitive changes,
vertical gaze palsy, and other disabling brainstem deficits. Nonmendelian genetic risk
factors exist, but PSP is almost entirely sporadic, with a prevalence of five to six persons
per 100,000, mean onset age of 63, and median survival of 7 years. Clinical diagnostic
criteria with excellent specificity and a clinical rating scale sensitive to progression are
available. Diagnosis remains clinical, although magnetic resonance imaging and
cerebrospinal fluid measures are showing promise as early-stage screening tools.
Multiple candidate neuroprotective medications have proven ineffective to date.
Treatment remains supportive, although coenzyme Q-10 has shown preliminary
symptomatic efficacy and levodopa may provide transient, modest benefit.

Issue Theme Atypical Parkinsonian
Disorders; Guest Editors, Yvette
Bordelon, MD, PhD, and Carlos Portera-
Cailliau, MD, PhD

Copyright © 2014 by Thieme Medical
Publishers, Inc., 333 Seventh Avenue,
New York, NY 10001, USA.
Tel: +1(212) 584-4662.

DOI http://dx.doi.org/
10.1055/s-0034-1381736.
ISSN 0271-8235.

151

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

mailto:golbe@rutgers.edu
http://dx.doi.org/10.1055/s-0034-1381736
http://dx.doi.org/10.1055/s-0034-1381736


person carrying an accurate diagnosis of PSP, three have been
diagnosed inaccurately or not at all. By comparison, the
prevalence of PD is typically measured at 150 to 200 per
100,000. The incidence ratio, calculated indirectly from the
prevalence and the disease duration, is 1 to 2 per 100,000 per
year. No geographical, ethnic, or racial disparities in PSP
frequency have been found, but only one study outside of
northern-European-derived populations has been
performed.13

Exogenous Risk Factors and Comorbidities

There have been few wide-ranging controlled studies of
exogenous risk factors in PSP.14–16 The only risk confirmed
by multiple studies is lesser educational attainment. Explan-
atory speculation points to lesser “synaptic reserve” or to
greater occupational or residential exposure related to indus-
trial work or lower income. Rural living, pesticide exposure,
well-water use, and nonsmoking, all of which are associated
with PD in many studies, appear unrelated to PSP. Only one
study of dietary factors in PSP has appeared, with no positive
finding except that study patients consumed slightly more
meat and less fruit than controls.16 The significance of this
finding is unclear.

The abnormal lipid peroxidation in affected brain areas in
PSP17 suggests that toxins or foods promoting that abnormal-
ity should be a focus of future case-control surveys. Such
surveys should also carefully scrutinize factors related to
lesser education such as rural living, industrial employment,
and proximity to toxins.

Male gender approximates 55% in most series, but this
could result from referral bias at academic centers or brain
banks.5 Community-based series to datehavehad insufficient
statistical power to calculate a valid gender ratio for PSP.

The reduced risk for most types of cancer in PD appears not
to apply to PSP.18 The same applies to the low risk of stroke
and hypertension in PD. Thismay be explained by the absence
in PSP of the dysautonomic relative hypotension that is
common in PD. In fact, one study found hypertension to be
overrepresented in PSP.19

Genetic Risk Factors

To date, by far themost important genetic risk factor is the H1
haplotype of the MAPT gene, which encodes tau protein. This
variant, discovered in 1999,3 is actually an inversion of a
segment of chromosome 17 with several superimposed dele-
tions and partial reinversions. The resulting abnormalities are
discussed elsewhere in this issue. Associations of single-
nucleotide genetic markers were reported in 201120 to occur
in a handful of other genes. One of these, EIF2AK3, the gene for
protein kinase R-like endoplasmic reticulum kinase (PERK)
regulates protein transcription. Another, syntaxin-6 (STX6),
helps in vesicular exocytosis. A third, myelin oligodendrocyte
basic protein (MOBP), is a component of myelin. The roles of
these proteins in the pathogenesis of PSP remain unclear. The
same 2011 single-nucleotide-polymorphism-based study
found a PSP association for a locus in the MAPT gene

independent of the H1 haplotype. It may help control levels
of tau expression.

A whole-exome sequencing project for PSP is nearing
completion and is expected to report results in late 2014.

Pathophysiology

Progressive supranuclear palsy is remarkable for the anatom-
ical and neurochemical variety of central nervous system
(CNS) areas affected. Damage to the dopaminergic nigros-
triatal pathway and cholinergic damage inmany areas are the
most consistent, severe neurotransmitter-related changes in
PSP.21 The latter involve cerebral cortex, particularly in pri-
mary motor and premotor areas.22 Contributing to the path-
ogenesis ofmotor parkinsonism in PSP ismoderate damage to
the GABAergic function of striatum, globus pallidus interna,
and globus pallidus externa.23 Serotonergic receptor sites are
reduced in the cortex, but unlike in PD, are normal in basal
ganglia. There is diffuse loss of adrenoceptors resulting from
severe damage to the locus ceruleus.24 Peptidergic systems
and the mesolimbic and mesocortical dopaminergic systems
are intact, unlike in PD.

Although damage to basal ganglia and cerebral cortex are
important in PSP, loss of brainstem structures is the disease’s
“signature.” The pedunculopontine nucleus (PPN), which in-
cludes cholinergic, GABAergic, and glutamatergic areas, is
affected in PSP, as it is in PD.25 This may account for the
postural instability in the disorders and has made deep-brain
stimulation of the PPNanobject of recent therapeutic research.

Another brainstem area importantly affected in PSP is the
dorsal midbrain, where vertical gaze is controlled. The sub-
stantia nigra pars reticulata, which projects to the superior
colliculus, degenerates in PSP, but is only mildly affected in
PD. This may be an important factor in the vertical gaze palsy
characteristic of PSP. Atrophy of the dorsal midbrain is
disproportionate to that of other brainstem structures in
PSP and is a specific if insufficiently sensitive diagnostic
feature on magnetic resonance imaging (MRI).

Many other brainstem areas are affected in PSP, including
the motor nuclei of the cranial nerves in the advanced stages
of the disease. In recent years, damage to subcortical white
matter tracts,26 the cerebellar dentate,27 and the thalamus28

have been well characterized. Even the spinal cord is not
spared, with damage to the nucleus of Onuf explaining the
urinary bladder dysfunction of PSP.

Diagnostic Studies

Many diagnostic tests have been investigated at least in a
single study and have been found useful in distinguishing PSP
from some of its diagnostic competitors. However, none has
proven effective in prospectively distinguishing early, still-
undiagnosable atypical parkinsonian conditions using even-
tual clinical outcome or autopsy as the “gold standard.” These
include transcranial sonography of the substantia nigra and
basal ganglia,29 positron emission tomographic (PET) imag-
ing of glucose utilization,30 presynaptic dopamine uptake31

or postsynaptic dopamine receptors,32 single photon
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emission computed tomographic (SPECT) imaging of tissue
metabolism/perfusion,33 SPECT imaging of the presynaptic
dopamine transporter,34 magnetic resonance spectrography
of basal ganglia,35 diffusion tensor imaging of white matter
tracts,26 optical coherence tomography of the retina,36

electrophysiological assessment of brainstem reflexes,37

and cerebrospinal fluid (CSF) measures of phosphorylated
tau and neurofilament light chain.38

In routine clinical practice, establishing a diagnosis of PSP
relies onlyon thehistory, neurologic exam, andMRI. Themost
important diagnostic alternative is “vascular PSP,” which can
mimic many features of degenerative PSP.39 Magnetic reso-
nance imaging would also reveal or direct suspicion toward
other multifocal anatomical lesions of the basal ganglia,
normal-pressure hydrocephalus, and Creutzfeldt-Jakob dis-
ease, all of which canmimic PSP. Magnetic resonance imaging
findings in PSP are discussed elsewhere in this issue.

Clinical Syndromes and Deficits

Overview
The classic clinical picture of PSP features severe gait and
balance impairment, generalized bradykinesia resembling
that of PD, frontal dementia, visual impairment from gaze
palsy, spastic/ataxic dysarthria, and dysphagia leading to
aspiration. Less specific or inconstant features include de-
pression, sleep disturbance, urinary incontinence, constipa-
tion, apraxia, tremor, dystonia, and retrocollis. Atypical
clinical phenotypes of autopsy-typical cases have been rec-
ognized since the early 1980s, but these were not systema-
tized or validated as statistically separable syndromes until
2005. In that year, Williams et al found that 54% of their 103
autopsy-typical cases conformed to the classic PSP syndrome
and 32% comprised a group with more asymmetry, tremor,
and levodopa response and less dementia that they named
“PSP-parkinsonism.” The remainder had a combined or inde-
terminate picture. Since that time, others found gait freezing
as the clinical presentation in 3% and corticobasal syndrome
or apraxia of speech each in �1%.

The imperfect correlation of the classic pathology of PSP to
its classic clinical picture has prompted the recent adoption of
the term “PSP syndrome” for the latter.

Cognitive and Behavioral Changes
The cognitive loss of PSP is predominantly frontal, at least
early in the course, causing some to consider PSP a category of
frontotemporal dementia. At movement disorder centers, the
cognitive or behavioral changes are the presenting feature of
PSP in over 30% of cases.5 Eventually over 80% of patients are
affected and the deficit can progress quickly.40 The consistent
issues are apathy, intellectual slowing, and impairment of
“executive” functions. These are partly related to slowed
central sensory processing, which is markedly abnormal in
PSP, �50% longer than in PD.41,42

Long delays in response up to several minutes, along with
depression and apathy, can create a false impression of a
global dementia. Prominent frontal deficits with little agita-
tion, irritability, aphasia, or abnormal motor behaviors such

as wandering help distinguish the dementia of PSP from that
of Alzheimer disease.43

Prominent frontal cognitive defects in PSP are poor per-
formance of seeing patterns, initiating action, sorting, prob-
lem-solving, and abstract thinking.44,45 Two examination
tasks easy to perform in a clinical setting are (1) lexical
fluency, where the patient has one minute to name as
many items as possible from a given category such as words
starting with “m” or things found in a supermarket; and (2)
set-shifting trailmaking, where the patient must use a pen to
trace from A to 1 to B to 2, etc.46 Convenient office tests of
frontal disinhibition include having the patient perform task
A (e.g., tapping once) when the examiner performs task B
(e.g., tapping twice) and vice versa, the ability to direct gaze
toward the examiner’s hand that does not wave (the “anti-
saccade task”), and the ability to exactly imitate the examiner
who claps three times (the “applause sign”).44,45

Spontaneous frontal motor behaviors can be dramatic in
PSP.45–47 Most obvious are forced grasping with the hand or
gaze, imitativebehavior such as spontaneouslymimicking the
examiner’s hand movements, and motor perseveration as in
the applause sign. It is striking how the examiner, after
stopping a patient from clapping after 20 or more claps,
asks, “Did you do that correctly?” and is answered insightfully,
“No, I wanted to stop after only three.” Palilalia is also
common in PSP and can be disabling.46 These signs in the
presence of parkinsonism should arouse suspicion of PSP, but
the combination can also occur in PD and MSA of the
parkinsonian type.48

Apraxia is a cognitive problem in 36% of patients with PSP
in one cross-sectional survey.40 It is usually asymmetric, as in
corticobasal degeneration, and emphasizes sequence errors
rather than awkwardness or spatial errors.49 It can also take
the form of unilateral arm levitation.50 Such cases underline
the clinical and pathologic overlap between PSP and cortico-
basal degeneration.

Behavioral abnormalities, particularly apathy and depres-
sion, are common on PSP. Apathy is defined as indifference,
even to one’s illness. Depression is an alteration in mood that
can produce apathy. The PSP literature often fails to distin-
guish between the two or to use a set of controls with
Alzheimer disease. The sole study to date that avoided both
drawbacks evaluated 22 consecutive patientswith PSP and 50
with AD using a formal neuropsychiatric scale.43 Apathy was
present in 91%, a figure far higher than in AD. Lower frequen-
cies occurred for depression, anxiety, and agitation, and none
had hallucinations or delusions. For all of the latter phenom-
ena, the percentages were higher for AD than for PSP.

Depression is present in more than half of patients with
PSP using cross-sectional sampling. Agitation, irritability, and
disinhibition are each present in about a third of patients.51

The apathy of PSP is especially evident in visual cognitive
tasks. An altitudinal visual attentional deficit arising from dam-
aged tectal centers may contribute to overloading the fork, poor
aim of the urinary stream, and poor attention to dress out of
proportion to dementia.52 Patients with PSP seem less aware of
their postural instability than patients with the same degree of
instabilityofother causes. This contributes to fall risk and toearly
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confinement to wheelchair. Unfortunately, apathy for their
disability together with frontal impulsivity may conspire to
produce the dangerous “rocket sign,” suddenly arising from
the wheelchair and attempting to walk. After the event, the
more articulate patients report that theywere awareof their gait
difficulty at one level, but did not care at another level, and in any
case were unable to inhibit the attempt.

Supranuclear Eye Movement
Impairment of gaze, the deficit for which PSPwas named,may
not appear until late in the course, if at all.53,54 Symptomatic
eye movement difficulty begins a median of 3.9 years after
disease onset, over half the overall clinical course.14 Before
that time, however, most patients exhibit slowing of vertical
saccades, “apraxia” of gaze initiation, saccadic pursuit, break-
down of opticokinetic nystagmus in the vertical plane, disor-
dered Bell phenomenon, poor convergence, and square-wave
jerks.55,56 The last finding has perhaps the greatest sensitivity
for PSP, but do occur occasionally in PD, multiple system
atrophy, and other cerebellar degenerations.57 Of great spec-
ificity for PSP is a delay in saccade initiation, at times so
prolonged as to give the appearance of the patient’s not
having heard or attended to the examiner’s command. Such
delays may constitute visual prehension, also called persev-
eration of gaze, a result of frontal lobe damage.58

Later in the course, the patient loses range of vertical gaze,
with downgaze usually (but far fromalways)worse thanupgaze.
Voluntary gaze without a specific target (i.e., “look down”) is
usually worse than command gaze to a target, which is worse
than pursuit, and reflex gaze is by far the least affected. Slowing
of downward saccades, listed above as one of the earliest signs of
PSP, can become quite severe (the “marble in oil” phenomenon)
evenwithout restriction of range of gaze. Oculocephalic reflexes
are preserved throughout disease progression and worsening
eye movement abnormalities.

Eyelid movement problems in the form of reduced blink
frequency or blepharospasm are common in PSP.59 The
former, with frequencies typically 5/min (compared with
10–15/min for PD and 20–25/min for controls),59 can produce
drying with exposure conjunctivitis and reactive lacrimation.
Blepharospasm, occurring in about a third of patients, can
produce functional blindness. Fortunately, it responds well to
injection of botulinum toxin into the lid muscles. It has been
called “apraxia of eyelid opening,” but is not a true apraxia, as
the motor pathway controlling lid movement is impaired.

Motor Parkinsonism
Postural instability is the initial symptom in approximately two-
thirds of patients with Richardson syndrome.60,61 For patients
with PSP-parkinsonism, falls start much later but eventually
occur in 81%.5 The falls are often unexplained, prompting the
term “paroxysmal dysequilibrium.” Patients at this point are
typically investigated for vestibulopathy, syncope, epilepsy, my-
elopathy, or posterior fossa ischemia. In PD gait difficulty or
postural instability is a presenting feature in only 11%.7

Gait “freezing,” also called apraxia of gait, is occasionally
the initial or only gait abnormality.62 In such cases, there may
be no rigidity and this phenomenon has received designation

as a PSP variant called “PSP-pure akinesia with gait freezing.”
It accounts for 3% of autopsy-proven cases.63

Tremor at rest, contrary to widespread impression, is not
rare in PSP, occurring in�5 to 10% of patients, usually early in
the course.5 Action or postural tremor occurs in�25% overall,
in 10% of patients with Richardson syndrome and 39% of
those with PSP-parkinsonism.5

Limb rigidity and distal bradykinesia are mild relative to
axial rigidity and bradykinesia. The rigidity tends to increase
fromwrist to elbow to shoulder, and is far greater in the neck
than in the trunk.64 In performing tests of distal rapid
alternating movements such as finger taps, patients with
PSP typically will maintain an impaired amplitude of move-
ment, while in PD, the amplitude steadily decreases.65 Simi-
larly, although micrographia is even more common in PSP
than in PD, the size of the writing does not decrease along the
line as it does in PD.65

Retrocollis, which many neurologists consider a hallmark
of PSP, is a specific, but not sensitive sign of PSP, occurring in
only �10%. A neck posture that is unexpectedly erect for a
parkinsonian disorder is far more common but often unno-
ticed by an inexperienced examiner.

Sleep and Arousal
Both primary insomnia (difficulty falling asleep) and second-
ary insomnia (difficulty remaining asleep or returning to
sleep after voids, for example) are frequent complaints in
PSP. Overall sleep efficiency is poor at 43%,66which compares
with 63% for PD. Rapid eye movement (REM) behavioral
disorder (RBD) is less frequent than in PD, occurring in 35%
of patients with PSP and 95% of those with PD,66 contrary to
the assertion that REM behavioral disorder is a sign of
synucleinopathy. The most important specific abnormality
on polysomnography is a severe reduction in REM sleep.65,67

During what REM sleep remains, there are abnormal slow
waves and absence of normal sawtooth waves.68 The sensi-
tivity and specificity of these abnormalities has prompted a
recommendation that polysomnography be performed rou-
tinely for all patients with diagnostically equivocal PSP.69

A nonspecific problem, sleep-disordered breathing, oc-
curred in 55% of patients with PSP in one series.66 Another
nonspecific issue, restless legs syndrome, was found in only
one of 27 patients with PSP (4%), similar to controls, com-
pared with 10% for PD.

The profound sleep disorder is presumably related to
damage to the (serotonergic) raphe nuclei, the (cholinergic)
pedunculopontine nucleus and others, the (noradrenergic)
locus ceruleus, and the periaqueductal gray.1

Daytime hypersomnolence is a disabling problem in PSP,
with fragmentation of sleep–wake periods that culminate in a
constant, stuporous state from which the patient can be only
briefly roused. It is presumably related to damage to the
dopaminergic systems that maintain wakefulness.

The brainstem centers mediating auditory startle and
auditory blink reflexes, the nucleus reticularis pontis caudalis
in the pontine reticular formation, degenerate in PSP, result-
ing in loss or major impairment of those responses.70 The
response is nearly normal in PD.
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Dysarthria
Within 2 years after disease onset, 41% of patients with PSP or
their families have detected dysarthria.14 It eventually devel-
ops in 90% in Richardson syndrome and 81% in PSP-parkin-
sonism.5 It is a variable combination of, in descending order of
importance, spasticity, hypophonia, and ataxia.71,72 The com-
bination of a slow rate of speechwith a strained and strangled
quality and sometimes a hyperkinetic, ataxic component is
highly specific for PSP.

Dysphagia
Aspiration pneumonia is a major risk in advanced PSP and its
principal proximate cause of death. But like virtually all other
features of PSP, the onset of dysphagia can be delayed. The
median latency to onset of dysphagia was 48 months in one
study14 and 42 months in another.73 Only 18% of patients
report symptomatic dysphagiawithin 2 years after PSP onset,
and 46% do so by 5 years.14

Relative to the morbidity it causes, the dysphagia of PSP
has received little research attention. Videofluoroscopy in
PSP patients74–76 with symptomatic dysphagia and a series
examined with fiberoptic endoscopy77 show parkinsonian
rigidity of the oral and pharyngeal muscles as a contributing
factor in 80%, and an assortment of abnormalities emphasiz-
ing lingual movement difficulty in all. Esophageal problems
occurred in fewer than half, and nasal reflux in none. Cough-
ing on contrast material occurred in a quarter of these early
patients, but aspiration was rare. There was frequent prema-
ture leakage of chewed food from mouth to pharynx and
marked pooling in the valleculae and piriform sinuses.

The dysphagia of PSP, while arising frommany levels of the
oropharyngeal axis, emphasizes oral rather than pharyngeal
abnormalities, distinguishing it from the dysphagia of PD.75

Patients with PSP often overload the fork or are uninhibit-
ed in stuffing the mouth. The cause may be a combination of
poor downgaze, frontal disinhibition, and vertical visual
inattention.52 The retrocollis in a few patients may disrupt
proper alignment of pharynx with esophagus, favoring pas-
sage into the airway.

Urinary Incontinence
A largemajority of patients with PSP develop urinary bladder
difficulties, starting with urgency and progressing quickly to
incontinence. In one series, urinary incontinence occurred in
42% of patients, beginning amean of 3.5 years into the disease
course.78 In fact, these abnormalities are as frequent and
severe as in multiple system atrophy, and include incomplete
emptying and detrusor hyperreflexia, although detrusor
dyssynergia is unusual.79 However, there is little or no
generalized autonomic dysfunction in PSP,80 a point useful
in its clinical differentiation from MSA or PD.

Diagnostic Criteria

Multiple sets of diagnostic criteria have been proposed for
PSP. The one with positive predictive value and specificity
approaching 100% is that of Litvan et al,7,81 called theNational
Institute of Neurological Disorders and Stroke—Society for

Progressive Supranuclear Palsy (NINDS-SPSP) Criteria after
the organizations funding the autopsy-based project. The
criteria offer a set for “possible PSP,” emphasizing sensitivity
at the expense of specificity, and a set of “probable PSP,”
emphasizing specificity and positive predictive value but
sacrificing sensitivity (83%). (►Table 1) “Definite PSP” re-
quires autopsy confirmation. Pathoanatomic diagnostic cri-
teria are also available and have reached wide acceptance.82

The NINDS-SPSP criteria were formulated before the for-
mal description of clinical phenotypes other than Richardson
syndrome. An effort is now under way to redress this short-
coming (Günter U. Höglinger, MD, personal communication).

Progression and Natural History

Themean onset age of PSP is 63 years, whereas in PD the age is
typically 59 years. The standard deviation for PSP is only 6.4
years, suggesting a smaller range of etiologic factors than in
PD, where the standard deviation is 12.0 years.

Survival from the time of symptom onset in PSP ranges
from 5.3 to 9.7 years, with a typical figure of 7.4 years.8 In the
United States, the subsequent survival of those reaching age
63 is 23.5 years. The most important known predictor of
progression is the Richardson syndrome (RS) phenotype,
with a survival of 5.9 years, compared with 9.1 years for
PSP-parkinsonism (PSP-P) in the same study.5 Acquisition of
disability milestones is similarly slower in PSP-P than in RS.83

Male gender and older onset age have much less important
(but statistically significant) unfavorable effects on PSP pro-
gressivity.82,84 The severity of the cognitive impairment and
the early appearance of dysphagia are also important pre-
dictors of rapid progression.84

The order of appearance of cardinal deficits is highly
variable. Gait difficulty is the presenting motor symptom in
�60% of cases. Tremor, dysarthria, or vague visual symptoms
are part of the presenting picture in �10% of cases.61 Cogni-
tive and behavioral features are among the earliest appearing
features, but the degree to which this is true varies greatly by
whether the series is based at amovement disorders center or
a dementia center, and on diagnostic criteria used.

The Progressive Supranuclear Palsy Rating Scale8 has
proven useful as a reproducible measure of disability in PSP
that is sensitive to disease progression.85,86 It is designed for
routine clinical use, requiring �10 minutes to administer. It
has reached wide acceptance among industry, academic, and
regulatory communities as the best available outcome mea-
sure for clinical trials in PSP at present. The score ranges from
0 (normal) to 100 and progresses, on average, 10 to 11 points
per year over the entire range relevant to clinical trials. It is
not copyrighted and is available at www.psp.org/education/
professionals.html. Potential weaknesses of the PSPRS are the
need for neurologic examination skills and incomplete inter-
rater reliability testing to date.86

Treatment

Despite several recent multicenter trials of hopeful neuro-
protectives, treatment of PSP remains symptomatic.
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Drug Treatment
Levodopamayhelp the rigidity and bradykinesia of PSP. There
are no controlled trials, but in a review of 82 patients’ drug
responses, we found carbidopa/levodopa to have benefited
31% mildly and 7% moderately.87 This may be no higher than
the 30% placebo response rate typically seen in treatment
trials of PD. Adverse effects were uncommon, reported as
mild in 17% andmoderate in 6% despite dosages that typically
far exceeded those given in PD. A review of 102 autopsy-
confirmed patients’ drug responses showed a similar re-
sponse rate of 32%.5 The 50% response rate in PSP-parkinson-
ism far exceeds the 14% in Richardson syndrome.5 Most
specialists titrate the levodopa dosage (with carbidopa) to
at least 1,200 mg per day before concluding that it is ineffec-
tive, as a few patients respond only to a high dosage. Fortu-
nately, levodopa dyskinesias are rare in PSP.87 Even if a

response occurs initially, it may decline and disappear over
the following months. For that reason, the need for the drug
should be re-evaluated frequently. Unfortunately, the apo-
morphine test has a high false-positive rate in predicting a
levodopa response,88 and treatment with dopamine agonists
has no more success than levodopa with a higher rate of
adverse effects.89

The mitochondrial nutrient coenzyme Q-10 gave modest
benefit in one 21-patient double-blind study90 with no
important adverse effects. The subjects, after 6 weeks’ treat-
ment, scored 1.6 points better than placebo controls on the
PSP Rating Scale,14 equivalent to 4% of the mean baseline
score. Improvement in the Frontal Assessment Battery and in
magnetic resonance spectroscopic measures of striatal ener-
gy metabolism was similarly observed. The dosage of 5 mg/
kg/dwas given as a liquid “nano-dispersion” that is claimed to
enter mitochondria more readily than the generally available
form. This dosage would cost, at the time of this writing,
approximately $100 per month and as a nonprescription
item, is not covered by insurance companies in the United
States. Therefore, any attempt to treat a patient with coen-
zyme Q-10 should include careful quantitative baseline and
on-treatment evaluations for efficacy.

Amantadine was found in our clinic’s retrospective study
to have provided mild-to-moderate benefit for at least a few
months in 40% of patients with PSP, but with adverse effects,
usually moderate in a majority (87 and unpublished obser-
vations). The benefit is typically in gait, dysphagia, and
apathy, and is compatible with a nonspecific activating effect.
The adverse effects are typically anticholinergic with dry
mouth, constipation, and confusion. It is therefore justifiable
to start nondemented patients with PSP on 100 mg per day
and titrate to no more than 100 mg twice daily. If a benefit is
not reported by the patient or family after a month, it should
be discontinued. When an amantadine regimen in place for
more than a few months is abruptly discontinued, there may
be a withdrawal effect consisting of exacerbation of PSP
symptoms. A longstanding amantadine regimen should
therefore be tapered over a period of at least a month.

Amitriptyline gave benefit in a four-patient double-blind
trial91 and in our retrospective study87 did slightly less well
than amantadine. However, it can cause dangerous paradoxi-
cal gait difficulties in PSP, and our clinic no longer uses it for
that condition.

Many other drugs have been tested to varying degrees of
formality in PSP. Any reported benefits have been either
refuted by subsequent studies or exceeded by adverse effects.
Those that have received large, double-blind trials are the
potential neuroprotectants riluzole,92 lithium (Galpern et al,
unpublished), davunetide (Boxer et al, unpublished), and
tideglusib.93

Botulinum toxin has proven useful in PSP for blepha-
rospasm and for its variant, so-called apraxia of lid open-
ing.94,95 Anticholinergic drugs may assist in this effect
according to an anecdotal report,95 as may “lid crutches”
attached to eyeglasses by an optician. Torticollis or retrocollis
in PSP, which can be painful andmay prevent proper hygiene,
may also respond. However, injections in the anterior or

Table 1 National Institute of Neurological Disorders and Stroke
—Society for Progressive Supranuclear Palsy criteria for the
diagnosis of progressive supranuclear palsy (PSP; proposed by
Litvan et al)

“Possible” PSP

All 3 of these:

Gradually progressive bradykinetic disorder

Onset at age 40 or later

No evidence for competing diagnostic possibilities.
Plus either of these:

Vertical gaze palsy

Or

Slowing of vertical saccades and prominent
postural instability with falls in the first year

“Probable” PSP

All 5 of these:

Gradually progressive bradykinetic disorder

Onset at age 40 or later

No evidence for competing diagnostic possibilities

Vertical gaze palsy

Slowing of vertical saccades and prominent
postural instability with falls in the first year

Criteria that would exclude PSP from consideration:

Recent encephalitis

Alien limb syndrome, cortical sensory defects
or temporoparietal atrophy

Psychosis unrelated to dopaminergic treatment

Important cerebellar signs

Important unexplained dysautonomia

Severe, asymmetric parkinsonian signs

Relevant structural abnormality of basal ganglia on
neuroimaging

Whipple’s disease on cerebrospinal fluid polymerase
chain reaction, if indicated
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lateral neck may secondarily affect the swallowing muscles
and induce aspiration in the setting of PSP with poorly
compensated dysphagia.

Management of depression, psychosis, agitation, insomnia,
constipation, and urinary urgency or incontinence in PSP
requires nonspecific palliative measures used in any patients
with a chronic dementing, motor disorder. As for any parkin-
sonian disorder, dopamine-blocking neuroleptics should be
avoided, although quetiapine and clozapine are probably
better tolerated. Deserving specific mention are the anticho-
linesterase drugs for cognitive disturbance. Donepezil has
performed poorly in PSP,96,97 but results with rivastigmine
justify an attempt.98

Nondrug Treatment
Common sense antifalling measures should be undertaken
early in the course of PSP. These include installing grab bars,
especially in bathrooms, where walkers are difficult to use,
and removing low-lying obstacles such as coffee tables, loose
rugs, and grandchildren’s toys. The difficulty in directing gaze
down to the dinner plate can often be overcome by holding
the fork at eye level and “pulling” gaze downward or by
elevating the plate on a platform. Physical therapy should be
attempted, although evidence of its efficacy for gait and
balance is only anecdotal.99–101 Evidence for efficacy of
gaze retraining is somewhat more convincing, however.102

Although prisms are not effective for the vertical gaze palsy,
they can be helpful for the symptom of diplopia. Methyl-
cellulose or polyvinyl alcohol drops often help the chronic
conjunctivitis and its reactive lacrimation and its low blink
rate. At bedtime, this may be supplemented by petrolatum-
based ointment, which has a longer duration of action but
must bewiped away before attempting a nocturnal bathroom
trip.

Dysphagia management is critical in PSP. A formal swal-
lowing evaluation with a modified barium swallow (MBS;
not a routine barium esophagram) should be ordered at the
first evidence of slowed or fragmented swallowing. This
videoradiographic procedure assesses all phases of consum-
ing a range of textures from water to a dry cracker. The
physician should explain and enforce any dietary or feeding
modification recommendations arising from the evaluation.
The evaluation should be repeated once the patient’s ability
to compensate using the previous set of measures has
waned.

The issue of a feeding tube, typically via percutaneous
endoscopically-placed gastrostomy (PEG), will be a question
at some point for many patients. This requires a careful,
individualized, family-based assessment taking into account
the patient’s ability to live a meaningful life, given the other
serious neurologic deficits of PSP. In most referral clinics, PEG
feeding is recommended only for those few patients whose
dysphagia has progressed far faster than the dementia. The
decision is mademore difficult by the likelihood that improv-
ing nutrition and hydration via the PEG can improve overall
neurologic function. Patients and their families must be
cautioned that the PEG will not eliminate the risk of aspira-
tion, the most common cause of mortality in PSP.
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