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Review Article

Accuracy in the clinical diagnosis of parkinsonian syndromes
W.R.G. Gibb

National Hospitals for Nervous Diseases, Maida Vale, London W9 1TL and Neurology Department, The
Middlesex Hospital, Mortimer Street, London WIN 8AA, UK.

Summary: This review of Parkinson's disease and related disorders emphasizes the difficulties of
distinguishing between variants of the parkinsonian syndrome. Characteristic clinical features may
remain absent for many months, but accuracy of diagnosis may be improved by considering certain
presenting symptoms and signs. The main characteristics of various parkinsonian syndromes are
reviewed and their major distinguishing features are emphasized. Future improvement in the precision
of clinical diagnosis, especially early in the course of parkinsonian syndromes, will depend on
selecting out patients with Parkinson's disease using positive diagnostic criteria.

Introduction

Idiopathic Parkinson's disease is the foremost of a
variety of disorders characterized by slowness of
movement and muscular stiffness' (Table I). Many
are degenerative diseases in which loss of nigro-
striatal neurones and dopaminergic input to the
striatum are responsible for the parkinsonian
disorder. Another common mechanism is
pharmacological interference by dopamine receptor
antagonists acting at the post-synaptic striatal
dopamine receptor. The variety of pathologies
embraced by the parkinsonian syndromes is
illustrated by one neuropathological study of 67
unselected parkinsonian cases.2 Only 29 (43%) had
pathology consistent with Parkinson's disease,
which is cell loss in the substantia nigra with Lewy
inclusion bodies in remaining cells. The rest had
findings compatible with a number of other
parkinsonian syndromes. In most other studies
restricted to patients with Parkinson's disease the
frequency of this pathology is reported in 70%3 to
96%,4 reflecting inaccuracy in clinical diagnosis or
inconsistent pathology.
A recent study has been done to examine whether

Lewy bodies are found in the substantia nigra of all
persons dying with Parkinson's disease.' A
retrospective clinical diagnosis of Parkinson's
disease was made in a selected group of 78 patients.

Seventy-four showed loss of pigmented cells in the
substantia nigra with Lewy bodies in some of the
remaining cells. Two brains without these inclusions
had the pathology of striatonigral degeneration6
and two had the pathology of post-encephalitic
parkinsonian syndrome.7 Lewy bodies are not
associated with the pathology of these disorders so
that Parkinson's disease can be diagnosed and
defined according to pathological critieria as a
parkinsonian disorder with Lewy bodies in the
substantia nigra.

Table I Causes of parkinsonian syndromes

Idiopathic Parkinson's disease
Drug-induced neuroleptics, reserpine
Striatonigral degeneration (multiple system atrophy)
Steele-Richardson-Olszewski syndrome
Alzheimer's disease
Atherosclerotic vascular disease
Communicating hydrocephalus
Post-encephalitic parkinsonian syndrome
Trauma
Tumours
Carbon monoxide poisoning
Corticobasal degeneration
Juvenile parkinsonian syndrome
MPTP
Basal ganglia calcification
Wilson's disease

Refer to Fahn1 for a more comprehensive list.
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Many parkinsonian disorders have clinical
features which are not seen in Parkinson's disease,
but the conditions that most commonly cause
confusion include striatonigral degeneration and
drug-induced parkinsonian syndrome. The
difficulties in diagnosis lie in the fact that in the
early months or years of a parkinsonian disorder
features diagnostic of atypical syndromes may be
absent.

Parkinson's disease is traditionally diagnosed in
two stages. Firstly by identifying a parkinsonian
syndrome, by recognising any two of bradykinesia,
muscular rigidity, rest tremor and postural
instability. Secondly by using a mental checklist of
exclusion criteria (Table II), which may provide
evidence for the alternative diagnoses (listed in
Table I and discussed below). Some clinicians might
argue that the current diagnostic success rate of 75-
90% for Parkinson's disease is acceptable provided
that surgically treatable conditions, such as com-
municating hydrocephalus and tumours, are
excluded. A trial of L-dopa and a treatment
diagnosis, as a responder or non-responder, is
usually considered the next step. However, an
uncritical approach to diagnosis is inappropriate,
because 'benign' and specifically treatable disorders
such as essential tremor or drug-induced
parkinsonian syndrome can be difficult to diagnose
even by experienced clinicians. Awareness of the
course of a disease will readily identify remediable
complications, such as those of confusion or
dementia resulting from drug therapy, infection
or subdural haematoma. Repeated clinical
examinations and accurate documentation of signs
may be necessary to assess response to L-dopa
therapy and to identify fresh clinical signs
incompatible with a diagnosis of Parkinson's
disease alone. Diagnostic accuracy is also essential
for epidemiological work, drug trials, neuro-
chemical and pathological studies, for which rating
scales for documenting stages of disease severity are
valuable.8

Idiopathic Parkinson's disease

The age of onset can range from 20 years upwards,
but the disease is more common in middle and late
age. The mean age of onset is about 60 years and
the disease duration 10 years, possibly with an
additional 2 to 4 years with L-dopa treatment. A
number of vague, isolated, fluctuating or persistent
symptoms often precede parkinsonian signs by
many months (Table III). These provide
opportunities for misdiagnosis as they are not
specific to Parkinson's disease or any other
parkinsonian syndrome. In some patients the onset

appears to be abrupt and may be attributed to
stressful physical or emotional life events. With
relief from stress, symptoms may remit, only to
reappear weeks or months later. A number of early
signs may be suggestive (Table III), but confident
diagnosis of a parkinsonian syndrome depends on
identifying at least two of bradykinesia, rest tremor,
muscular rigidity and impaired postural reflexes.
First symptoms of Parkinson's disease are often

Table II Criteria that exclude or question a diagnosis of
Parkinson's disease

Criteria that exclude Parkinson's disease
Oculogyric crises
Gaze palsy
Several affected relatives
Poor or absent response to L-dopa
Cerebellar signs
Peripheral neuropathy
Autonomic neuropathy
Complete remission of symptoms/signs*

Criteria that place the diagnosis in doubt
Neuroleptic medication
Dementia at onset
Evidence of arteriosclerosis
Unexplained pyramidal signs

*Minor fluctuation and apparent remission of symptoms
may occur at the onset.

Table III Early symptoms and signs of Parkinson's
disease*

Early symptoms
Fatigue following exertion, lethargy, depression
Restlessness, anxiety
Drooling, constipation,
Low volume or hoarse voice
Small handwriting
Muscle cramps, pains, stiffness
Difficulty rising from chair or turning in bed
Difficulty with balance or turning, especially in the elderly
Slowness over daily activities

Early signs
Expressionless face
Slow movement with decrement in amplitude and

disintegration of continued or repeated movement
Reduced movement - including blink rate, arm swing on

walking, spontaneous gestures
Loss of automatic and emotional control of expression
Positive glabellar tap
Axial or proximal rigidity on synkinesis
Pseudohemiparesis

*These symptoms and signs occur in other parkinsonian
syndromes.
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tremor or difficulty in walking in the elderly, and
tremor or muscular stiffness in younger patients.
Tremor at rest has been shown in pathological
studies to be fairly specific for Parkinson's
disease9'10 and about 70% of patients may show
it. " Onset with unilateral symptoms is common
and persistent asymmetry affecting the side of
onset most is characteristic.12 L-Dopa consistently
produces moderate or good improvement, and this
may increase for some months.13 In a series of 400
patients with Parkinson's disease 15% did not show
a beneficial therapeutic response to L-dopa,
suggesting that they had other parkinsonian
disorders, many of which are not generally
responsive to L-dopa.14 No patient with
uncomplicated Parkinson's disease, defined patho-
logically, has been shown to have a negative
response to L-dopa.
A multitude of additional parkinsonian

symptoms and signs, for example, alterations of
speech, facial appearance and handwriting, do not
appear to have any predictive diagnostic value,51-7
and their presence does not therefore justify the
term 'typical' Parkinson's disease. However,
information obtained from clinico-pathological
studies suggests that certain features are more
common in Parkinson's disease (Table IV). These
need to be elaborated and justified, but form the
basis of a third stage in the diagnostic process.
They act as positive diagnostic criteria, three or
more of which, for example, might justify a
diagnosis of clinically definite Parkinson's disease.

Drug-induced parkinsonian syndrome

Drugs responsible include pre-synaptic dopamine
depleting agents and post-synaptic dopamine
receptor blocking agents. In the past drug-induced
parkinsonian syndromes have been considered
almost solely the result of high dose neuroleptic
therapy, which causes a symmetrical bradykinetic
syndrome with minimal tremor. About 15% of
young persons on large doses develop this
syndrome within a few weeks. There is now greater
awareness of a syndrome indistinguishable from

Table IV Positive criteria for Parkinson's disease

Unilateral onset
Rest tremor
Persistent asymmetry affecting the side of symptom onset
most

Excellent response to L-dopa
Severe L-dopa-induced chorea
L-dopa response for 5 years or more
Clinical course of 10 years or more

Parkinson's disease occurring in older patients
treated with small doses of less potent drugs. For
example, 48 of 95 patients admitted to a depart-
ment of geriatric medicine with a parkinsonian
syndrome had consumed neuroleptics.18 Tremor
was present in 40%, bradykinesia in 80% and falls
or inability to walk were frequent. At least 6
months without medication may be required to
distinguish drug-induced from idiopathic disease.

Striatonigral degeneration

Striatonigral degeneration causes a parkinsonian
syndrome, but olivopontocerebellar atrophy and
degeneration of the autonomic nervous system,
which coexist, may cause additional cerebellar signs
and autonomic failure (multiple system atrophy).19
Cases in which striatonigral degeneration dominate
the pathology may be difficult or impossible to
distinguish from Parkinson's disease.

In a personal review of clinical findings in 56
pathologically confirmed cases of striatonigral
degeneration the sex ratio was 43% male and 57%
female, the mean age of onset was 55 years (range
41-75), and the mean duration 4.8 years (range 0.5-
11). Rest tremor alone was recorded in only 14%,
another 25% had tremor of undisclosed type and
another 14% had intention tremor. Asymmetry of
signs was documented in 21%, but persistent
asymmetry was uncommon, being recorded in one
case for 4 years20 and another case for 9 years
before becoming generalized.21 Twenty-seven
patients received L-dopa and most failed to
respond, but a modest short-lived response was
obtained in three and a further three cases
responded for 6 months. Another patient responded
for 3 years.22 Bradykinesia was improved most of
all, followed by rigidity, but the effect on postural
hypotension was variable. A modest improvement
in parkinsonian disability was described in the early
L-dopa era,23 but the extent to which the L-dopa
response in terms of fluctuations in motor
performance mimics that in Parkinson's disease
may not be fully appreciated.24
The essential features of this disorder comprise

both cerebellar signs and autonomic failure,
associated with a parkinsonian disorder, but the
diagnosis may be suspected at an early stage if the
patient is of the appropriate age, if there is a poor
response to L-dopa and if autonomic failure or
cerebellar features are present.

Steele-Richardson-Olszewski syndrome

Steele-Richardson-Olszewski syndrome (progressive
supranuclear palsy) can also be difficult to
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distinguish from Parkinson's disease, especially
early in its course, although the presenting
symptoms are often different. In a personal review
of 57 cases coming to autopsy the most common
symptoms in order of frequency were unsteady gait
and frequent falls, visual difficulties involving
focussing and reading, double vision, personality
change comprising irritability, forgetfulness,
emotional lability, mental slowing (bradyphrenia),
dementia, depression; and also dysarthria and
dysphagia. A recent clinical analysis of 52 patients
identified similar features.25 Early pathological
studies were almost totally dominated by male
cases, but the disparity is now less obvious with
65% male and 35% female, mean age of onset 58
years (range 47-69 years, in 19 pathologically
verified cases), and duration of illness 5.3 years
(range 1.5-12 years in 19 cases). Characteristic signs
are supranuclear paralysis of gaze, cervical and
axial dystonia, and pseudobulbar palsy, but these
can take up to nine years to appear.26 28 Atypical
presentations are not uncommon and ophthalmo-
paresis or cervical dystonia may remain absent.29'30
Mental slowing can be marked, as can speech
disorder with stuttering palilalia and anarthria.
Pyramidal and cerebellar signs also occur. Mild
postural limb tremor is recorded in 1 in 10 cases,
but rest tremor in only one.3' Response to L-dopa
at some time during the illness, occurs in 20-25%
and provides short-lived improvement in brady-
kinesia, but beneficial effects on ophthalmoparesis
and dystonia are unusual.
The diagnosis of Steele-Richardson-Olszewski

syndrome is strongly suggested in patients with a
parkinsonian disorder and supranuclear paralysis of
downgaze, but supranuclear ophthalmoplegia
occurs in a variety of disorders, including
degenerative diseases, 2 so that characteristic signs
(postural instability with backward falls, extreme
bradyphrenia), cervical dystonia or pseudobulbar
palsy are also necessary features.

Alzheimer's disease

A slight shuffling gait and posture of flexion are
common in the late stages of Alzheimer's disease,
but a true parkinsonian syndrome has not been
clearly described in uncomplicated cases. Mild signs
of motor slowing and muscular stiffness were
reported in 40 of 65 patients, 27% of whom also
had tremor of undisclosed type.33 Rest tremor,
which is a non-specific sign of Parkinson's disease,
has been reported in 4% (71 patients),34 and 10%
(143 patients)35 of patients.

Atherosclerotic vascular disease

Atherosclerosis is still said to be the cause of
parkinsonian states, but a true parkinsonian
syndrome in the absence of Lewy body pathology
has not been described. Bilateral strokes produce a
clinical picture resembling a bradykinetic-rigid
syndrome, but without rest tremor. Facial masking,
bilateral pyramidal signs and a pseudobulbar palsy
with speech disturbance are not uncommon.
Additional signs include dementia and urinary
incontinence.

Bilateral subcortical vascular disease confined to
white matter, either focally (lacunar infarcts) or
diffusely (Binswanger's disease), usually produces
clinical features that constitute only a fragment of
the parkinsonian syndrome. Typically such patients
have hypertension, an ataxic-parkinsonian (broad-
based shuffling) gait and facial masking, but other
signs may be lacking.36

Extensive, striatal infarction might cause a true
bradykinetic-rigid syndrome,37 but pathologically
studied cases have not been reported.

Communicating hydrocephalus

Clinical features of communicating hydrocephalus
are similar to those of subcortical vascular disease.
An unsteady, shuffling gait with a tendency to fall
is common in the early stages. Urinary incontinence
and dementia may follow. Features such as
hypomimia, slowing of movements and muscular
stiffness may occur, but tremor is unusual. Tremor
at rest was recorded in two patients (not studied
pathologically), but disappeared following the
insertion of a CSF shunt.38

Post-encephalitic parkinsonian syndrome

There are very few survivors of the original cohort
of persons affected by the encephalitis lethargica
epidemic of 1917-1925, but the condition remains
of interest because of the relatively selective effect
of the putative viral agent on the substantia nigra
and the rare sporadic cases that still occur.39-4

Pathologically the brains show neuronal
inclusions called neurofibrillary tangles in the
substantia nigra, but the inflammatory process is
often widely spread through other parts of the
brain and spinal cord. A reasonably confident
retrospective diagnosis depends on a history of
definite encephalitis between 1917 and 1925,
associated with lethargy, sleep disorder, eye signs or
behavioural change. Onset of a parkinsonian
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syndrome within 5 years of encephalitis, which
occurred in 50% of patients,46 is another sensible
guide. Occasionally oculogyric crises followed mild
or subclinical illness, and provided support for the
diagnosis. The range of additional signs was greater
than in Parkinson's disease and included chorea,
multiple tics, persistent sleep disorder, ocular
palsies, mental disturbance and palilalia. In long
survivors the parkinsonian syndrome was often
milder, more chronic and more slowly progressive,
with unilateral rest tremor and rigidity persisting
for 10-40 years.11 When L-dopa became available it
gave significant improvement in well over half the
cases, but beneficial effects and adverse effects, such
as dyskinesias, occurred at about one half the dose
used in Parkinson's disease.
On rare occasions today it would be reasonable

to entertain the diagnosis of an encephalitis
lethargica-like illness if a similar form of
encephalitis was closely followed by a parkinsonian
syndrome or by oculogyric crises, in the absence of
neuroleptic medication. Slow or absent progression
of disease in long survivors and the often dramatic
effect of L-dopa are important distinguishing
features.47 The presence of oligoclonal bands of
immunoglobulin in the cerebrospinal fluid may be
helpful diagnostically.41'43'44

Trauma

Repeated head trauma after years of boxing
produces various combinations of dementia,
pyramidal and cerebellar signs and a parkinsonian
syndrome (pugilistic parkinsonism). Pathologically
neurofibrillary tangles develop in the brainstem,
including the substantia nigra, and medial temporal
cortex, but other widespread abnormalities of the
ventricles, corpus callosum, septum pellucidum and
cerebellum occur.48

Tumours

Gliomas or meningiomas (and other mass lesions)
particularly in the brainstem and frontal lobes,
with or without hydrocephalus, may cause a
parkinsonian syndrome, but additional signs are
usual. For example frontal lobe tumours produce
gait disturbance, urinary incontinence, dementia,
muscular rigidity, facial hypomimia and
occasionally rest tremor.

Carbon monoxide poisoning

A parkinsonian disorder most often results from

acute poisoning following attempted suicide
sufficient to produce coma. After recovery from
coma there is a complex neurological picture with
dementia, pyramidal signs and parkinsonian
features.49 Rarely the syndrome is more specific, as
reported in a 50 year old woman who exhibited
tremor at rest, but did not show a response to L-
dopa.50 As with other anoxic-type injuries there is
relatively selective necrosis of the globus pallidus
and the putamen.

Other parkinsonian syndromes

Corticobasal degeneration is increasingly recognized
as a disorder with a variety of clinical
manifestations, which may resemble those of the
Steele-Richardson-Olszewski syndrome. The
original report of three patients in their sixth and
seventh decades described stiffness of limbs,
choreiform movements, dystonia, supranuclear gaze
palsy, cerebellar and pyramidal signs, in addition to
parkinsonian features.51 Important areas of
pathological change include the parietal cortex and
substantia nigra.

Juvenile parkinsonian syndrome, also recognized
by the terms hereditary dystonia with diurnal
fluctuations and Segawa disease, is another
syndrome receiving increasing attention as the cause
of a slowly progressive disorder with foot dystonia,
parkinsonian features and an excellent response to
L-dopa.52
The toxic effects of MPTP (1-methyl-4-phenyl-

1,2,3,6-tetrahydropyridine) have been confined to
drug addicts in Maryland and California who
inadvertently synthesized the compound during
their attempts to develop a potent pethidine
analogue.53 54. Young addicts who injected this
compound developed an irreversible syndrome with
bradykinesia, rigidity and occasionally rest tremor.
This was accompanied by the gamut of signs seen
in Parkinson's disease, particularly flexed posture,
facial seborrhoea, drooling of saliva and difficulty
with initiation of movements. There have been
good responses to L-dopa, but drug-induced
dyskinesias develop early. Neither moderate
intellectual deterioration nor progression of disease
have satisfactorily been shown over at least two
years of follow-up. 5 5 Structural damage is con-
centrated in the nigrostriatal system and locus
coeruleus, so as a model of a relatively selective
insult to the substantia nigra the future course of
the parkinsonian syndrome may resemble that
following encephalitis lethargica.

Basal ganglia calcification demonstrated by plain
skull X-ray or at post-mortem is usually asympto-
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matic, but modem imaging techniques detect many
milder examples. In a few cases there is a clear
association with parathyroid-related disorders,
usually any cause of hypoparathyroidism.
Occasionally this is associated with a parkinsonian
syndrome, which is L-dopa resistant.56 In one case
of post-operative hypoparathyroidism there was a
festinant gait, masked face, bilateral pill-rolling
tremor and rigidity of neck and limbs,57 signs
which apparently disappeared after intravenous
calcium.

Wilson's disease may present with dysarthria,
dystonia, muscular rigidity and postural or
intention tremor. In young-onset parkinsonians it
may be necessary to inspect the cornea for Kayser-
Fleischer rings and to measure the serum copper
and ceruloplasmin. Neuropathological changes
often reflect liver failure, but a more specific lesion
is neuronal loss and gliosis concentrated in the
putamen, although the remaining striatum and
cortex are affected.

References

1. Fahn, S. Parkinson's disease and other basal ganglia
disorders. In: Asbury, A.K., McKhann, G.M. &
McDonald, W.I. (eds) Diseases of the Nervous System.
William Heinemann, London, 1986, pp 1217-1228.

2. Forno, L.S. & Alvord, E.C. The pathology of
parkinsonism. In: McDowell, F.H. & Markham C.H.
(eds) Recent Advances in Parkinson's Disease.
Blackwell, Oxford, 1971, pp 120-161.

3. Forno, L.S. Pathology of Parkinsonism. A
preliminary report of 24 cases. J Neurosurg 1966,
(suppl 24): 266-271.

4. Jellinger, K. & Riederer, P. Dementia in Parkinson's
disease and (pre)senile dementia of Alzheimer type:
morphological aspects and changes in the intra-
cerebral MAO activity. Adv Neurol 1984, 40: 199-210.

5. Gibb, W.R.G. The Lewy body and Parkinson's
disease. In: Clifford Rose, F. (ed) Parkinson's Disease:
Clinical and Experimental Advances. John Libbey,
London, 1987, pp 3-11.

6. Adams, R.D., Bogaert, L. Van & Eecken, H.V.
Striato-nigral degeneration. J Neuropathol Exp Neurol
1964, 24: 584-608.

7. Von Buttlar-Brentano, K. Das Parkinsonsyndrom im
Lichte der lebensgeschichtlichen Veranderungen des
Nucleus basalis. J Hirnforsch 1955, 2: 55-76.

8. Marsden, C.D. & Schachter, M. Assessment of extra-
pyramidal disorder. Br J Clin Pharmacol 1981, 11:
129-151.

9. Stadlan, E.M., Duvoison, R. & Yahr, M. The
pathology of Parkinsonism. Excerpta Med Int
Congress Series 1965, 100: 569-571.

10. Bernheimer, H., Birkmayer, W., Hornykiewicz, O.,
Jellinger, K. & Seitelberger, F. Brain dopamine and
the syndromes of Parkinson and Huntington. J Neurol
Sci 1973, 20: 415-455.

11. Hoehn, M.M. & Yahr, M.D. Parkinsonism: onset,
progression, and mortality. Neurology (NY) 1967, 17:
427-442.

12. Scott, R.M., Brody, J.A., Schwab, R.S. & Cooper,
I.S. Progression of unilateral tremor and rigidity in
Parkinson's disease. Neurology (NY) 1970, 20: 710-
714.

13. Lee, J.E., Sweet, R.D. & McDowell F.H. Treatment
of parkinsonism with levodopa. Follow-up after 2
years of treatment. Ann Int Med 197f, 75: 703-708.

14. Marsden, C.D. & Parkes, J.D. Success and problems
of long-term therapy in Parkinson's disease. Lancet
1977, i: 345-349.

15. Snider, S.R., Fahn, S., Isgreen, W.P. & Cote, L.J.
Primary sensory symptoms in Parkinsonism.
Neurology (NY) 1976, 26: 423-429.

16. Kessler, I.I. Epidemiological studies of Parkinson's
disease. II. A hospital-based survey. Am J Epidemiol
1972, 95: 308-318.

17. Martin, W.E., Loewenson, R.B., Resch, J.A. & Baker,
A.B. Parkinson's disease. Clinical analysis of 100
patients. Neurology (NY) 1973, 23: 783-790.

18. Stephen, P. & Williamson, J. Drug-induced
Parkinsonism in the elderly. Lancet 1984, ii: 1082-
1084.

19. Oppenheimer, D. Neuropathology of progressive
autonomic failure. In: Bannister, R. (ed) Autonomic
Failure. Oxford University Press, Oxford, 1983, pp
268-283.

20. Andrews, J.M., Terry, R.D. & Spataro, J. Striato-
nigral degeneration. Arch Neurol 1970, 23: 319-329.

21. Gray, T. & Rewcastle, N.B. Parkinsonism and striato-
nigral degeneration. Can Med Assoc J 1967, 97: 240.

22. Feve, J.R., Mssini, J.M., Mathe, J.F., Cler, J.-L. &
Nombalais, M.-F. Degenerscence striato-nigrique -
etude clinique et anatomique d'un cas ayant reagi tres
favorablement a la L-dopa. Rev Neurol 1977, 133:
271-278.

23. Klawans, H.L. & Zeitlin, E. L-Dopa in parkinsonism
associated with cerebellar dysfunction (probable olivo-
pontocerebellar degeneration). J Neurol Neurosurg
Psychiatry 1971, 34: 14-19.

24. Lang, A.E., Birnbaum, A., Blair, R.D.G. & Kierans,
C. Levodopa dose-related fluctuations in presumed
olivopontocerebellar atrophy. Movement Disorders
1986, 1: 93-102.

25. Maher, E.R. & Lees, A.J. The clinical features and
natural history of the Steele-Richardson-Olszewski
syndrome (progressive supranuclear palsy).
Neurology (NY) 1986, 36: 1005-1008.

26. Pfaffenbach, D.D., Layton, D.D. & Kearns, T.P.
Ocular manifestations in progressive supranuclear
palsy. Am J Ophthalmol 1972, 74: 1179-1184.

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.64.751.345 on 1 M

ay 1988. D
ow

nloaded from
 

http://pmj.bmj.com/


DIAGNOSIS OF PARKINSONIAN SYNDROMES 351

27. Perkin, G.D., Lees, A.J., Stern, G.M. & Kocen, R.S.
Problems in the diagnosis of progressive supranuclear
palsy (Steele-Richardson-Olszewski syndrome). Can J
Neurol Sci 1978, 5: 168-173.

28. David, N.J., Mackey, E.A. & Smith, J.L. Further
observations in progressive supranuclear palsy.
Neurology (NY) 1968, 18: 349-356.

29. Jellinger, K., Reiderer, P. & Tomonaga, M.
Progressive supranuclear palsy; clinico-pathological
and biochemical studies. J Neural Transm 1980, 16
(suppl): 111-128.

30. Dubas, F., Gray, F. & Escourolle, R. Maladie de
Steele-Richardson-Olszewski sans ophthalmonplegie.
Rev Neurol 1983, 139: 407-416.

31. Davis, P.H., Bergeron, C. & McLachlan, D.R.
Atypical presentation of progressive supranuclear
palsy. Ann Neurol 1985, 17: 337-343.

32. Lees, A.J. The Steele-Richardson-Olszewski
syndrome (progressive supranuclear palsy). In:
Marsden, C.D. & Fahn, S. (eds) Movement Disorders
2. Butterworths, London, 1987, pp. 272-287.

33. Pearce, J. The extrapyramidal disorder of Alzheimer's
disease. Eur Neurol 1974, 12: 94-103.

34. Sulkava, R. Alzheimer's disease and senile dementia
of Alzheimer type. A comparative study. Acta Neurol
Scand 1982, 65: 636-650.

35. M6lsa, P.K., Marttila, R.J. & Rinne, U.K.
Extrapyramidal signs in Alzheimer's disease.
Neurology (NY) 1984, 34: 1114-1116.

36. Thompson, P.D. & Marsden, C.D. Gait disorder of
subcortical arteriosclerotic encephalopathy:
Binswanger's disease. Movement Disorders 1987, 2: 1-
8.

37. Tolosa, E.S. & Santamaria, J. Parkinsonism and basal
ganglia infarcts. Neurology (NY) 1984, 34: 1516-1518.

38. Sypert, G.W., Leffman, H. & Ojemann G.A. Occult
normal pressure hydrocephalus manifested by
parkinsonism-dementia complex. Neurology(NY) 1973,
23: 234-238.

39. Leigh, A.D. Infections of the nervous system
occurring during an epidemic of influenza B. Br Med
J 1946, 2: 936-938.

40. Bickerstaff, E.R. & Cloake, P.C.P. Mesencephalitis
and rhombencephalitis. Br Med J 1951, 11: 77-81.

41. Espir, M.L.E. & Spalding, J.M.K. Three recent cases
of encephalitis lethargica. Br Med J 1956, 1: 1141-
1144.

42. Williams, A., Houff, S., Lees, A. & Calne, D. B.
Oligoclonal banding in the cerebrospinal fluid of
patients with postencephalitic Parkinsonism. J. Neurol
Neurosurg Psychiatry 1979, 42: 790-792.

43. Rail, D., Scholtz, C. & Swash, M. Post-encephalitic
Parkinsonism: current experience. J Neurol Neurosurg
Psychiatry 1981, 44: 670-676.

44. Clough, C.G., Plaitakis, A. & Yahr, M.D. Oculogyric
crises and parkinsonism. A case of recent onset. Arch
Neurol 1983, 40: 36-37.

45. Howard, R.S. & Lees, A.J. Encephalitis lethargica. A
report of four recent cases. Brain 1987, 110: 19-33.

46. Duvoisin, R.C. & Yahr, M. Encephalitis and
parkinsonism. Arch Neurol 1965, 12: 227-239.

47. Gibb, W.R.G. & Lees, A.J. The progression of
idiopathic Parkinson's disease is not explained by age-
related changes. Clinical and pathological com-
parisons with post-encephalitic parkinsonian
syndrome. Acta Neuropathol 1987, 73: 195-201.

48. Corsellis, J.A.N., Bruton, C.J. & Freeman-Browne, D.
The aftermath of boxing. Psychol Med 1973, 3: 270-
303.

49. Ringel, S.P. & Klawans, H.L. Carbon monoxide-
induced parkinsonism. J Neurol Sci 1972, 16: 245-251.

50. Klawans, H.L., Stein, R.W., Tanner, C.M. & Goetz,
C.G. A pure parkinsonian syndrome following acute
carbon monoxide intoxication. Arch Neurol 1982, 39:
302.

51. Rebeiz, J.J., Kolodny, E.H. & Richardson, E.P.
Corticodentatonigral degeneration with neuronal
achromasia. Arch Neurol 1968, 18: 20-33.

52. Nygaard, T.G. & Duvoisin, R.C. Hereditary dystonia-
parkinsonism syndrome of juvenile onset.
Neurology (NY) 1986, 36: 1424-1428.

53. Davis, G.C., Williams, A.C., Markey, S.P. et al.
Chronic parkinsonism secondary to intravenous
injection of meperidine analogues. Psychiatry Res
1979, 1: 249-254.

54. Langston, J.W., Ballard, P., Tetrud, J.W. & Irwin, I.
Chronic parkinsonism in humans due to a product of
meperidine-analog synthesis. Science 1983, 219: 979-
980.

55. Ballard, P.A., Tetrud, J.W. & Langston, J.W.
Persistent human parkinsonism due to 1-
methyl-4-phenyl- 1,2,3,6-tetrahydropyridine (MPTP).
Neurology(NY) 1985, 35: 949-956.

56. Koller, W.C., Cochran, J.W. & Klawans, H.L.
Calcification of the basal ganglia: computerised
tomography and clinical correlation. Neurology(NY)
1979, 29: 328-333.

57. Berger, J.R. & Ross, D.B. Reversible Parkinson
syndrome complicating post-operative hypo-
parathyroidism. Neurology(NY) 1981, 31: 881-882.

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.64.751.345 on 1 M

ay 1988. D
ow

nloaded from
 

http://pmj.bmj.com/

