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Diagnosis of parkinsonism in the elderly

Robert L Rodnitzky

The diagnosis of parkinsonism depends on recognizing its component clinical fea-

tures. Parkinsonism includes Parkinson’s disease (PD) and all the varied conditions

with clinical features resembling those of PD. To identify patients with parkinson-

ism correctly it is important to be able to recognize the cardinal clinical features of

PD, namely akinesia, lead-pipe rigidity, rest tremor, and postural instability. The

next critically important step is to determine whether they suggest PD or one of the

other non-PD causes of parkinsonism (see Table 2.1). This latter distinction will

enable effective treatment strategies to be devised and a meaningful discussion of

prognosis and genetic implications to be undertaken. The entire process of iden-

tifying parkinsonism and assigning a specific clinical diagnosis is particularly chal-

lenging in the elderly because many of the motor changes associated with normal

ageing resemble parkinsonism. Additionally, several medical conditions that are

common in this age group can result in parkinsonism that may incorrectly be con-

sidered evidence of PD.

The clinical signs of PD

Of the cardinal motor signs of PD, akinesia is perhaps the most disabling. Slowness,

difficulty in initiation, and a reduction in the amount or amplitude of voluntary

movement (Rodnitzky and Uc 1997) characterize akinesia (see Table 2.2). A great

variety of clinically recognizable signs result from akinesia. A lack of facial expres-

sion attended by reduced blink rate is one of the most apparent manifestations of

akinesia. Additional findings are diminished arm swing on one or both sides of the

body, difficulty arising from a chair, a slow, short stepped gait, en bloc turning, and

soft, poorly articulated speech (hypophonia). The clinical signs of akinesia are so

striking that their presence alone has been considered by some to be sufficient to

establish a diagnosis of PD (Quinn 1995). The more usual view is that additional

motor findings are necessary to establish a diagnosis of PD. Rigidity is another

common finding in patients with PD (see Table 2.3). Rigidity is felt by an examiner

as an increased resistance to passive movement of joints in the fully relaxed limb.
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Resistance is unchanged throughout the range of movement of the joint and can

be distinguished from spasticity, in which resistance is greatest at the onset of

passive movement and then suddenly gives way (clasp knife phenomenon). Often,

a ratchet like quality (cog-wheeling) is present as the joint is moved especially when

tremor is present. Subtle rigidity can be enhanced by utilizing reinforcement tech-

niques such as instructing the patient to execute repetitive forceful movements in

the contralateral limb. True rigidity must be distinguished from gegenhalten in

which patients with diffuse encephalopathy or frontal lobe dysfunction exert a force

opposite in direction to the examiner’s attempted passive movement.

Rest tremor is one of the most easily recognizable signs of PD (see Table 2.4). It

usually appears at a frequency of 3–6Hz when the limb is fully supported and

motionless. It also appears in the hands when the arms are suspended at the sides

during walking. Typically, the tremor is reduced or totally disappears during action.

In PD, tremor is often unilateral at the onset of the illness and remains asymmet-

rical even though ultimately spreading to the contralateral limbs. The presence or

absence of rest tremor is a major consideration when attempting to determine

5 Diagnosis

Table 2.1 Stages in the diagnosis of parkinsonism

Stage 1

• Is there clinical evidence of parkinsonism?

• Akinesia must be present for this diagnosis.

Stage 2

• What type of parkinsonism is present?

Table 2.2 Clinical features of PD

Akinesia

• Reduction in spontaneous voluntary motor activity, slow movements, difficulty with

sequential and concurrent motor acts, abnormal early fatiguability and reduction in

amplitude of movements

Table 2.3 Clinical features of PD

Lead-pipe rigidity

• Abnormal resistance which remains constant throughout the range of movement and is felt

when passively stretching muscles around a joint in a relaxed subject

Cog-wheel rigidity

• A ratchet type of fluctuating resistance felt at the wrist in synchrony with tremor bursts



whether a patient has PD or another form of parkinsonism. Rest tremor is present

in the great majority of patients with PD, but in only a smaller percentage of those

with other forms of parkinsonism. The distribution of tremor is also important in

helping to establish a diagnosis of PD. The tremor of PD commonly begins in the

hands and is slightly less common in the lower extremities and mandible. It almost

never affects the head or the muscles of articulation. When present, a ‘pill rolling’

tremor at rest involving the thumb and index finger very strongly suggests a diag-

nosis of PD or drug-induced parkinsonism. Postural instability has a great number

of potential causes other than PD, particularly in the elderly. Patients manifesting

this dysfunction are at increased risk of falling since they are unable to generate

normal reflex movement to counter even the slightest perturbation to their

posture. The clinician can safely demonstrate an absence of postural reflexes by

standing behind the patient and applying a brisk backward directed push on the

sternum.

Episodes of freezing, also referred to as ‘motor blocks’, most commonly involve

gait. The patient’s feet appear ‘glued’ to the floor when attempting to initiate gait,

during turns, or when approaching a real or imagined obstacle such as a narrow

passageway or an entrance to a room. Whether this phenomenon represents a

severe form of akinesia or is physiologically separate is not known. It is common in

late stage PD, but in some other forms of parkinsonism it can be an early, or even

a presenting clinical sign (Giladi et al. 1991). Several guidelines have been suggested

for utilizing clinical signs to establish a diagnosis of clinically probable PD. Definite

diagnosis strictly requires postmortem confirmation of PD. Most guidelines

require a certain number of the cardinal motor signs of parkinsonism to be present

to make a diagnosis of PD in life. For example, the UK Parkinson’s Disease Society

Brain Bank criteria (Hughes et al. 1992a) requires the presence of akinesia plus one

other clinical sign from among rigidity, rest tremor, and postural instability. Koller

(1995), on the other hand, suggested that any two of three motor findings from

among rigidity, akinesia, and tremor is sufficient to establish a clinical diagnosis of

PD. While these criteria increase diagnostic accuracy, they are far from infallible.

Several studies have suggested a high level of diagnostic inaccuracy compared to

postmortem findings, even when the clinical diagnosis of PD is made by experi-

enced neurologists (Rajput et al. 1991a, Hughes et al. 1992a, de Rijk et al. 1997).
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Table 2.4 Clinical features of PD

Rest tremor

• Classically a 4–5Hz oscillation involving the distal portion of the upper limb of ‘pill rolling’

type. Atypical rest tremor can occur and rest tremor is often accompanied by postural and

kinetic tremors. The head and trunk are usually spared



Rajput et al. (1991a) found that only 76% of patients with a final clinical diagnosis

of PD during life had evidence of the disease when examined at autopsy. Hughes et

al. (1992a) examined 100 brains of patients with a final clinical diagnosis of PD and

could confirm such a diagnosis in only 76% of cases. The diagnosis in the remain-

der included conditions such as progressive supranuclear palsy (PSP), multiple

system atrophy (MSA), and Alzheimer’s disease (AD). The clinicians in this study

had utilized clinical criteria of their choice in arriving at a diagnosis of PD. When

systematized diagnostic clinical criteria were retrospectively applied to cases in this

study diagnostic accuracy improved to 82%. In clinical practice diagnostic accu-

racy is likely to be much lower than these figures suggest since these studies only

looked at final diagnosis. However, all patients in these studies died at least 10 years

ago and in the interim diagnostic awareness may have improved as is suggested by

the most recent clinicopathological series (Ansorge et al. 1997). When applying

additional computer generated criteria with a high predictive value for diagnostic

accuracy (asymmetrical onset, no atypical features and no other possible etiology),

the diagnostic accuracy was further increased to 93%, but 32% of pathologically

confirmed cases were rejected on this basis. A further study compared eight

different sets of diagnostic criteria that might be applied to prevalence studies of

PD and found some sets too inclusive and others too restrictive (de Rijk et al. 1997).

These authors concluded that the most reasonable inclusion criteria for PD was two

of the three cardinal features (tremor, akinesia and rigidity) in the absence of other

apparent causes of parkinsonism. It is clear from these studies that PD can be dis-

tinguished from other forms of parkinsonism on clinical grounds alone with high,

but not total, accuracy. Using the most stringent diagnostic criteria reduces misdi-

agnosis, but at the expense of misclassifying a significant number of true cases of

PD.

Controversy still exists over the condition of ‘tremor dominant’ PD. In this situ-

ation tremor is an isolated finding and this can easily lead to misdiagnosis with the

most common cause of isolated tremor, essential tremor. Rest tremor, accompany-

ing the more usual postural and kinetic tremor, can be a late manifestation of essen-

tial tremor in elderly subjects (Rajput et al. 1993). Tremor dominant cases of

presumed PD could usefully be assessed with an apomorphine challenge test to

help distinguish PD from other causes of isolated tremor.

Atypical features suggesting diagnoses other than PD

Despite the caveat that diagnostic criteria can be made so specific as to reduce their

clinical utility, the usefulness of incorporating a careful search for atypical features

as an exclusionary criterion for PD deserves special mention. Atypical features not

only alert the clinician to the possibility that the diagnosis may not be PD, but in a
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positive sense may suggest another form of parkinsonism and lead the clinician to

the correct diagnosis. In this regard it is important to understand which facets of

the natural history or clinical examination are to be considered highly atypical for

PD as well as which of them singly or in combination strongly suggest another clin-

ical diagnosis within the spectrum of parkinsonism.

There is a reasonably well defined body of clinical signs and symptoms that are

distinctly unusual in PD. When one or more of these signs appear in the

akinetic–rigid or tremulous patient, they should prompt the clinician to question

the diagnosis of PD. The following discussion describes the most important of

these atypical signs and indicates which alternative diagnoses each one suggests.

Several of these atypical features are much more likely to occur in elderly subjects,

making their identification and proper interpretation even more important in this

age group.

Early dementia

Dementia is common in PD, having been found in as many as 65% of patients by

the age of 85 years (Mayeux et al. 1990). However, the dementia of PD seldom

appears at the onset of the illness. Early dementia in the akinetic–rigid patient

should prompt consideration of a variety of other syndromes with parkinsonian

features, including dementia with Lewy bodies (DLB), PSP, corticobasal ganglionic

degeneration (CBGD), normal pressure hydrocephalus, Creutzfeldt–Jacob disease,

or AD. The confusion with AD arises from the fact that parkinsonism can appear

in some patients with AD (Hughes et al. 1992a, Hulette et al. 1995). These signs are

usually thought to occur late in the illness and are most likely to be seen in the

elderly patient with severe cognitive impairment (Lopez et al. 1997). However, in

the study of Hughes et al. (1992a) AD was a common cause of diagnostic error in

PD and it appears from this study that AD, particularly when AD pathology

involves the corpus striatum, can present with parkinsonism sufficient to lead to

diagnostic confusion with PD. The development of mild parkinsonian features one

or more years after the onset of otherwise clinically typical AD, especially in an

elderly patient, should be considered to be a case of AD with parkinsonism, rather

than PD with dementia. In the elderly patient, the possibility of the concurrent

appearance of both PD and AD should also be given consideration, taking into

account the high prevalence of both of these conditions in this age group. In this

circumstance, the presence of a rest tremor or a significant improvement in parkin-

sonism after treatment with levodopa lends some support to a diagnosis of PD,

rather than parkinsonism due to AD alone.

Certain clinical characteristics of the dementia may also be atypical for PD.

Marked fluctuations in cognitive impairment consisting of periods of confusion

alternating with lucidity, for example, should suggest DLB (Byrne et al. 1989, Mega

8 R. L. Rodnitzky



et al. 1996). The differentiating characteristics of the dementia associated with AD

and those found in PD have been well studied. The dementia of AD is more likely

to be associated with abnormalities of memory and language and the presence of

anosognosia while that of PD is more commonly characterized by impairment of

visuospatial and executive functions (Mohr et al. 1990, Starkstein et al. 1996,

Mahieux et al. 1998).

Early hallucinations have implications similar to those of early dementia.

Hallucinations occurring in PD typically appear late in the course of the illness and

are almost always associated with the chronic use of antiparkinsonian drugs.

Hallucinations occurring prior to the initiation of such drugs or with the first

administration of these agents strongly suggests another diagnosis, particularly

DLB. This phenomenon points out the importance of accurately distinguishing

between PD and DLB. Compared to PD, DLB patients are much more likely to

suffer behavioural side effects from dopaminergic or anticholinergic agents.

Early falls and postural instability

Falling in PD is typically the result of impaired postural reflexes, postural hypoten-

sion or severe large amplitude dyskinesias. Severe freezing with inability to check

forward propulsion of the upper trunk is another possible cause. These causes of

falling typically appear in late stage PD and seem to occur earlier with late onset

PD. However, a variety of other conditions with parkinsonian features may present

with early falling.

The condition among those most likely to present with falling is PSP (Jankovic

et al. 1990). In these patients, the gait abnormality is quite different from that seen

in PD. In PSP patients there is akinesia associated with axial rigidity and nuchal

dystonia, often in extension, vertical supranuclear gaze palsy and impaired postu-

ral reflexes. This combination results in frequent and early falling. The early

appearance of gait freezing in PSP, which sometimes antedates the other motor

signs of this condition, is also a major contributing factor to the occurrence of early

falling. Postural instability is much more common early in the course of MSA than

in PD. These patients may have marked akinesia with a loss of postural reflexes,

sometimes associated with truncal dystonia. Wenning et al. (1997) in a review of

203 pathologically proven cases of MSA found that 38% had presented with ataxia.

The term ‘lower body parkinsonism’ has been used to describe a severe isolated gait

disorder associated with diffuse cerebral vascular disease (Fitzgerald and Jankovic

1989). This form of vascular parkinsonism is characterized by isolated involvement

of the lower extremities and severe freezing of gait, often leading to falls. Normal

pressure hydrocephalus can present with an early and predominant gait disorder

associated with frequent falls. In this condition the gait is characterized by inabil-

ity to lift the feet from the floor, short shuffling steps, imbalance while walking,
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difficulty turning, and gait ignition failure (Marsden and Thompson 1997, Graff-

Radford and Godersky 1997, and see Chapter 6).

Severe autonomic dysfunction

Severe autonomic dysfunction early in the course of the illness is not typical of PD.

Late in the course of PD patients may develop mild to moderate symptoms of auto-

nomic insufficiency such as constipation, urinary incontinence, orthostatic hypo-

tension, impotence, or impaired lacrimation (Goetz et al. 1986, Beattie et al. 1993).

Anticholinergic drugs used to treat PD may contribute to the appearance of con-

stipation or bladder dysfunction, while dopaminergic agents can cause or exacer-

bate hypotension and, to a lesser extent, constipation. The possibility of MSA

should be considered in patients with evidence of early autonomic dysfunction in

the absence of other diseases and drug treatments known to effect the autonomic

system (Magalhaes 1995). In MSA autonomic dysfunction can predate signs of par-

kinsonism by several years. In one study of MSA autonomic signs antedated motor

symptoms by one to two years in a quarter of cases (Wenning et al. 1994). Two tech-

niques, electromyography of the urethral sphincter (Pramstellar et al. 1995) and

formal urodynamic studies (Bonnett et al. 1997) are available to objectively distin-

guish the autonomic dysfunction of MSA from that of PD. The urethral sphincter

is invariably denervated in MSA patients with incontinence, but not in PD patients

with similar symptoms. In PD, urodynamic studies reveal an urgency to void

without chronic retention, associated with detrussor hyperreflexia and normal ure-

thral sphincter function. In MSA there is often chronic urinary retention, a hypo-

active detrusor muscle and lower urethral pressures.

Poor or transient benefit from drug treatment

Dopaminergic drugs, especially levodopa, usually improve the signs of PD. The vast

majority of PD patients benefit from levodopa therapy. In one series of pathologi-

cally proven cases of PD, 94% had responded to levodopa during life (Rajput et

al.1990). The response rate to levodopa in other causes of parkinsonism is much

lower. As many as 65% of MSA patients have been reported to respond, at least ini-

tially, to levodopa (Hughes et al. 1992b), although in most studies the response is

closer to one third (Rajput et al. 1990). Even among those with an initial response,

fewer than 5% may continue to benefit in the advanced stages of the illness

(Wenning et al. 1997). In PSP, a levodopa response rate of 38% has been reported

(Nieforth and Golbe 1993). Patients with multisystem degenerative disease who are

initially responsive to levodopa commonly experience a rapid disappearance of

benefit within one to two years. In CBGD early benefit from dopaminergic agents

is much less common than that seen in PSP or MSA. In other causes of parkinson-

ism such as vascular parkinsonism and normal pressure hydrocephalus, lack of

10 R. L. Rodnitzky



significant response to levodopa is the rule, but rare exceptions have been reported

(Mark et al. 1995). On balance, these observations suggest that total refractoriness

to therapeutic doses of levodopa therapy, in the absence of malabsorption, is a

strong point against the diagnosis of PD. On the other hand, responsiveness to lev-

odopa at the onset of illness can be considered a mild point in favour of a diagno-

sis of PD, but does not reliably distinguish between PD and several other forms of

parkinsonism.

Striking asymmetry of motor signs

Marked asymmetry is unusual in PD, although mild asymmetry is quite common.

When mild to moderate asymmetry does exist in PD, it tends to become less appar-

ent as the illness advances. Profound tremor or rigidity on one side of the body with

minimal or no symptoms on the contralateral side suggests a variety of diagnoses

other than PD. Marked unilateral limb rigidity is often seen in CBGD (Schneider

et al. 1997). A severe and strictly unilateral rest tremor raises the question of struc-

tural pathology such as an infarction involving the contralateral cerebellar outflow

pathways. This anatomic localization is further suggested when the tremor is worse

upon assuming a posture and during action than it is at rest. The syndrome of

hemiparkinsonism hemiatrophy results in unilateral levodopa-responsive parkin-

sonism associated with ipsilateral body atrophy and contralateral brain atrophy,

presumably related to brain injury early in life (Giladi et al. 1990). This condition

should not be a major source of diagnostic confusion in the elderly since it typi-

cally appears before the age of 50 years old. Unilateral parkinsonism of acute onset

or parkinsonism associated with pyramidal tract signs should suggest the possibil-

ity of an isolated infarction involving the contralateral brain stem or basal ganglia

(de la Fuente Fernandez 1995).

Absence of rest tremor

The failure to demonstrate rest tremor does not exclude the diagnosis of PD, but

rest tremor is more common in PD than in most other forms of parkinsonism. In

two series of pathologically confirmed cases of PD, rest tremor was found to have

occurred in 76% (Hughes et al. 1992c) and 100% (Rajput et al. 1991b) of patients

during life. However, the incidence of rest tremor in parkinsonism not due to PD

in these studies was between 31% and 50%. In autopsy proven cases of MSA only

39% had rest tremor (Wenning et al. 1997), while in 11 autopsy confirmed cases of

CBGD only 18 had resting tremor during life (Schneider et al. 1997). It is impor-

tant to mention that a tremor of the head should not be considered a rest tremor.

More commonly, a head tremor is a postural tremor, reflecting the continued activ-

ity of axial postural muscles when in the upright position, or a dystonic tremor. In

the former instance, a diagnosis of essential tremor should be considered and in the
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latter instance, cervical dystonia is the likely cause of tremor. In those patients sus-

pected of having PD, but who do not manifest rest tremor, it is useful to engage the

patient in mildly stressful activities, such as difficult mental arithmetic, in order to

uncover a latent rest tremor.

Other features less common in PD

A variety of other findings cast doubt on a presumptive diagnosis of PD. The pres-

ence of more than one similarly affected first degree relative, while not impossible

in PD, is unusual. Families with autosomal dominant parkinsonism have been

reported but are exceedingly rare (Golbe et al. 1996). Rather, conditions with a

known genetic basis for familial occurrence should be considered, such as Wilson’s

disease, Machado–Joseph disease and adult onset Hallervorden–Spatz disease. In a

patient with tremor dominant disease (see above) a positive history of familial

tremor may suggest the diagnosis of essential tremor (see Chapter 5). Other than

essential tremor, these heritable causes of parkinsonism are unlikely to present in

the elderly. Patients with Huntington’s disease, an autosomal dominant condition,

can manifest signs of parkinsonism at any age, although isolated parkinsonism (the

Westphal variant) typically appears as a juvenile form prior to the age of 25 years

old. Recent neuroleptic drug therapy precludes a definite diagnosis of PD.

Although drug-induced parkinsonism typically remits within a matter of weeks

after withdrawal of the offending agent, it can sometimes persist for up to one year

(see Chapter 4). A history of oculogyric crisis suggests the possibility of post

encephalitic parkinsonism rather than PD.

There are several other clinical signs that may appear in a patient with parkin-

sonism which are not only atypical for PD, but by themselves strongly suggest

another specific diagnosis. These signs, and the conditions they suggest, include

supranuclear gaze palsy or eyelid apraxia (PSP), ataxia or other signs of cerebellar

dysfunction (MSA), prominent myoclonus (Creutzfeldt–Jakob disease), alien limb

phenomenon, or limb apraxia (CBGD) and a marked response to anticholinergic

therapy (drug-induced parkinsonism).

Conditions commonly mimicking PD in the elderly

Certain conditions mimic PD so commonly in the elderly that their differentiating

features deserve special mention. These conditions have several overlapping clini-

cal features with PD, but for most of them, the relative severity of these signs and

their time of appearance in the course of the illness differ from that seen in PD.

More importantly the nature of associated neurological signs and symptoms in

those conditions usually allow the correct diagnosis to be made.

12 R. L. Rodnitzky



Vascular parkinsonism

Parkinsonian symptoms can occur as a result of a number of different vascular

pathologies. Riley and Lang (1996) identified four categories of cerebral vascular

disease that have this potential: multi-infarct disease, etat crible (multiple dilated

perivascular spaces), Binswanger’s disease (subcortical arteriosclerotic encephalop-

athy) and single focal infarctions or haemorrhage. These pathologic states become

increasingly common with advancing age. It is important to distinguish them from

PD so that appropriate therapy can be considered. For vascular parkinsonism, risk

factors such as hypertension, hyperlipidemia, and coagulation abnormalities must

be identified and reversed, whereas in true PD, specific antiparkinsonian drug

therapy will be indicated. A variety of clinical signs and several facets of the clini-

cal course help distinguish vascular parkinsonism from PD. In vascular parkinson-

ism, a subacute or acute onset of symptoms is sometimes seen, and similarly, the

progression of the illness may occur in a stepwise fashion (Hurtig 1993). Rest

tremor is rare (Inzelberg et al. 1994) and is almost never the predominant motor

sign as can be the case in PD. Pyramidal tract findings such as hyperreflexia and

Babinski signs are common in vascular parkinsonism, as are pathological laughing

and crying. Rigidity, when present in vascular parkinsonism, is much more likely

to be clasp knife in nature secondary to spasticity, rather than the typical lead-pipe

variety associated with PD. In patients with widespread bilateral vascular disease,

especially that involving the frontal lobes, paratonic rigidity (gegenhalten) may be

present and can be distinguished from the rigidity of PD. Many patients with vas-

cular parkinsonism present with a characteristic isolated impairment of ambula-

tion consisting of a hesitant, shuffling gait with a preserved arm swing (Elbe et al.

1996). These patients have extremely poor postural stability and frequent falls are

much more common than in PD (Trenkwalder et al. 1995). Parkinsonian symp-

toms such as hypophonia or facial masking are seldom present (Thompson and

Marsden 1987). Patients with vascular parkinsonism demonstrating this predomi-

nant involvement of gait and balance with less involvement of the arms and face,

have been described as manifesting the syndrome of ‘lower body parkinsonism’

(Quinn 1995). One of the most important differentiating features between PD and

vascular parkinsonism is that there is seldom a significant clinical response to lev-

odopa in patients with the vascular syndrome. Occasional striking, though rare,

exceptions to this observation have been reported (Mark et al. 1995). As will be dis-

cussed below, brain imaging may help confirm the diagnosis of parkinsonism

related to isolated cerebral infarctions or widespread subcortical vascular insults.

Normal pressure hydrocephalus

This condition typically presents with the clinical triad of dementia, urinary incon-

tinence, and a gait disorder (Graff-Radford and Godersky 1997). It can occur at any
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age, but in adults the majority of cases present after the age of 60 years (Krauss et

al. 1997). Although it is usually the gait disorder of normal pressure hydrocepha-

lus (NPH) that results in diagnostic confusion with PD, a variety of other parkin-

sonian features can also be seen in this condition. In a study of 90 adults with NPH,

Krauss et al. 1997 found that 81% had some evidence of akinesia. In the same study,

rest tremor and rigidity were relatively rare, each occurring in only 14% of patients.

The gait disorder of NPH is commonly referred to as an apraxia of gait, although

this label is physiologically incorrect, given the underlying motor abnormality and

akinesia seen in this condition. Typically, patients with NPH walk with slow short

steps and demonstrate impaired ability to lift their feet off the walking surface

(Sudarksy and Simon 1987). Like vascular parkinsonism, the gait in these patients

is often impaired out of proportion to upper extremity and facial dysfunction.

Aside from this unusual distribution of symptoms, differentiation from PD is aided

by a history of antecedent events known to predispose to NPH (meningitis, sub-

arachnoid haemorrhage, serious cranial trauma) and the early appearance of both

dementia and bladder dysfunction. Whereas improvement with levodopa therapy

is mild and infrequent, removal of 40–50ml of CSF by lumbar puncture may result

in a marked, albeit transient, improvement of symptoms.

The diagnosis of NPH should not be seriously considered unless ventriculo-

megaly in the absence of cortical atrophy is demonstrated by brain imaging. In

properly selected patients, the neurological abnormalities associated with NPH,

including the gait disorder, the generalized akinesia and cognitive impairment, can

be improved by placement of a cerebrospinal fluid shunt (Black et al. 1985).

Essential tremor

This condition is characterized by a postural tremor that worsens with action (see

Chapter 5). It appears predominantly in the arms and to a lesser extent in the lower

extremities. The head is commonly involved and there may be an associated voice

tremor. Essential tremor (ET) is a common disorder with a prevalence in the

general population estimated to be as high as 1.7% (Larsson and Sjogren 1960).

More importantly, it is much more common with advancing age. Prevalence rates

have been reported to be as high as 13% in individuals between the ages of 70 and

79 years old (Rautakorpi et al. 1982). In individuals experiencing the onset earlier

in life, tremor amplitude becomes progressively greater over time. Accordingly, the

tremor itself becomes much more apparent in the later years of life. 

Because this condition is so common in the elderly, and because it presents with

tremor, ET is frequently misdiagnosed as PD. Several clinical features help distin-

guish it from PD. Perhaps the most important differentiating feature is the nature

of the predominant tremor in the two conditions. The tremor of ET appears pre-

dominantly when the involved body part is maintained in a fixed posture. It
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persists or may be accentuated during movement. The classical tremor of PD

occurs at rest. In both conditions, however, the opposite form of tremor may

appear concurrently, but is almost never the predominant tremor type. Another

distinguishing feature is that in ET, tremor commonly affects the head and voice,

while in PD this distribution is virtually never seen. Aside from tremor, the asso-

ciated neurological findings of ET and PD help distinguish the two conditions. ET

is a monosymptomatic condition, tremor being the sole manifestation, whereas in

fully developed PD, there may be coexistent bradykinesia, postural imbalance, and

rigidity. In those cases of tremor dominant PD in which tremor may be the sole pre-

senting sign, the correct diagnosis depends on identifying the tremor’s classical

circumstance of occurrence (at rest) and distribution (sparing the head and voice).

An additional source of diagnostic uncertainty in the elderly patient is the possibil-

ity that ET and PD may both be present. Koller et al. (1994), in a study of 678 ET

patients, found concurrent PD in 6.1%, an association that is slightly higher than

would be predicted by the relatively high prevalence of the two conditions alone.

In this regard, it should be noted that the late appearance of rest tremor in an

elderly patient previously diagnosed as having ET is not sufficient to diagnose con-

current PD. Rajput et al. (1993) report the finding of resting tremor with no other

signs of parkinsonism in three patients with confirmed essential tremor who

underwent postmortem study. All three patients had additional postural and/or

kinetic tremor of at least 10 years duration before the development of resting

tremor. Resting tremor first developed in these three subjects when they were all

older than 60 years. Similarly, cogwheel rigidity may appear in ET reflecting the

presence of ongoing tremor in muscles that may not be properly relaxed. When

other diagnostic criteria have failed to distinguish ET from PD, a trial of therapies

that are specific for one or the other of these two conditions may prove useful.

Levodopa has the potential to improve PD tremor remarkably, while it has virtu-

ally no effect on the tremor of ET. On the other hand, alcohol may dramatically

improve the postural tremor of ET (Koller and Biary 1984) but has a less consistent

and less impressive effect on the rest tremor of PD.

Senile gait

Significant changes in the mechanics of ambulation appear in the normal elderly

individual (Sudarsky 1990, Elble et al. 1992). The resultant pattern of walking has

been referred to by a variety of terms, including senile gait, cautious gait, and

marche à petit pas. This condition is characterized by a slow short stepped gait

carried out on a slightly widespread base. Nutt and Horak (1997) have likened this

gait pattern to that of a normal person walking on a slippery surface, and at risk for

falling. Elble (1997) reviewed the kinematics of gait in older, healthy adults and

found that the major changes were a slower velocity, a shorter stride length, reduced
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arm swing, a more flexed knee position and reduced toe clearance at initial

heel–floor contact. He also observed that these individuals spend a greater propor-

tion of time in a double limb support stance than younger subjects. In this popu-

lation, arm swing and lower extremity rotations are reduced in proportion to stride

length. In addition to these abnormalities, Sudarsky and Tideiksaar (1997) noted

that other kinematic investigations of the gait in this population revealed a reduc-

tion in velocity and a wider stride. These data clearly indicate that the gait of healthy

aged individuals is characterized by a variety of features such as reduced stride

length, diminished arm swing and axial flexion that overlaps with several of

the typical clinical features of PD. The clinician must therefore not succumb to the

temptation to diagnose PD or parkinsonism in an elderly individual solely on the

basis of an abnormal gait and impaired mobility. Rather, additional confirmatory

signs of a movement disorder must be sought, such as a decrease in facial expression,

reduced blink rate, significant hypophonia, rest tremor, rigidity and freezing, singly

or in combination. The presence of parkinsonism in addition to a gait abnormal-

ity is needed to confidently establish a diagnosis of PD or parkinsonism in an

elderly individual. A corollary of this is that elderly patients presenting with a

primary disorder of gait should not be assigned a diagnosis of senile gait if any of

these ancillary clinical findings are present.

Neuroimaging and neurophysiological tests in the diagnosis of parkinsonism

The differentiation of PD from other causes of parkinsonism is largely based on

careful clinical observation and examination. However, in some instances neuro-

imaging or neurophysiologic studies may enhance the certainty of the clinical diag-

nosis. In conditions for which the causative gene has been identified and can be

assayed, the laboratory may provide absolute confirmation of the presumptive clin-

ical diagnosis.

Neurodiagnostic aids are almost never of significant benefit in confirming a

diagnosis of PD. Neither magnetic resonance imaging (MRI) of the head nor com-

puted tomography (CT) of the head, reveal any consistent findings. Subtle abnor-

malities are sometimes found in the region of the substantia nigra in MRI of the

brain in late stage PD (Stern et al. 1989) but they are not sufficiently common or

definitive to be of great practical benefit in everyday practice. Similarly, neuro-

physiologic tests such as electroencephalography, evoked potentials, and blink

reflex studies, while revealing subtle abnormalities, are seldom useful in establish-

ing a diagnosis of PD. Neuroimaging is occasionally useful in evaluation of patients

with other forms of degenerative parkinsonism. This is especially true of advanced

cases. Therefore, the primary rationale behind obtaining a neuroimaging study in

a patient with parkinsonism is not to confirm a diagnosis of PD, but to determine
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if a multisystem degenerative or vascular form of parkinsonism is present. In a

survey of 49 movement disorder specialists, Anouti and Koller (1996) found that

CT or MRI scans were ordered between 76% to 100% of the time to evaluate

patients with suspected non-PD akinetic-rigid syndromes. Surprisingly, in the

same survey, these studies were ordered 50% to 75% of the time in patients with a

clinical diagnosis of PD.

In the late stages of PSP, MRI and CT may reveal atrophy of the dorsal mid brain

with associated dilation of the cerebral aqueduct (Schonfeld et al.1987, Yagishita

and Oda 1996). A higher instance of multiple cerebral infarcts has also been noted

in the scans of patients with PSP, raising the possibility that ischaemia may play an

aetiological role in this condition (Dubinsky and Jankovic 1987).

A variety of abnormalities can be uncovered by neuroimaging in multiple system

atrophy, again largely in the advanced stages of illness. In the striatonigral form of

MSA signal abnormalities in the striatum can be seen, which helps distinguish the

syndrome from PD. Most typical is putaminal hypodensity on T2 weighted MRI

scans (Olanow 1992). In addition, a narrow band of hyperintensity can be seen in

the lateral putamen, a finding not seen in PD (Konagaya et al. 1994). In the olivo-

pontocerebellar type of MSA brain CT or MRI may reveal cerebellar atrophy and

enlargement of the fourth ventricle (Mark and Sage 1993). In cases of suspected

vascular parkinsonism diagnosis can be strongly supported by CT or MRI findings

of discrete infarctions, lacunes or diffuse deep white matter signal abnormalities.

The latter two abnormalities are much better demonstrated by MRI than CT. The

appearance of these imaging abnormalities in elderly patients with clinically typical

PD, however, cannot be given too much weight since cerebral vascular disease and

PD are both common in this age group and may appear in the same patient inde-

pendent of one another.

In normal pressure hydrocephalus a definitive diagnosis cannot be made without

neuroimaging. Therefore, in patients in whom this diagnosis is being considered,

and who are candidates for surgical intervention, CT or MRI must be performed

to look for evidence of enlarged ventricles in the absence of significant brain

atrophy. The diagnosis of several other less common causes of parkinsonism in

elderly subjects is occasionally aided by neuroimaging. In CBGD, CT or MRI can

reveal frontoparietal atrophy, which is sometimes asymmetric (Riley et al. 1990).

In Hallervorden–Spatz syndrome pallidal hypointensity on T2 weighted MRI scans

is greater than that seen in normal individuals (Rodnitzky 1993). In advanced cases

the ‘eye of the tiger’ sign is seen in the globus pallidus, consisting of a central

increased signal surrounded by a zone of hypointensity (Sethi et al. 1988).

Positron emission tomography (PET) can provide a powerful research tool to

define selective patterns of disruption of regional cerebral metabolism that helps

distinguish between PD and other forms of neurodegenerative disease causing
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parkinsonism (Brooks 1993). PET can also detect early sub-clinical PD in at-risk

subjects.

REFERENCES

Anouti A, Koller WC (1996) Diagnostic testing in movement disorders. Neurological Clinics of

North America, 14, 169–82.

Ansorge O, Lees AJ, Daniel SE (1997) Update on the accuracy of clinical diagnosis of idiopathic

Parkinson’s disease. Movement Disorders, 12, Suppl. 1, S96.

Beattie J, Rodnitzky RL, Dobson JK (1993) Quantitative assessment of lacrimation as a measure

of autonomic dysfunction in Parkinson’s disease. Neurology, 43, A238.

Black PM, Ojeman NRG, Tzouras A (1985) CSF shunts for dementia, incontinence and gait dis-

turbances. Clinical Neurosurgery, 32, 632–56.

Bonnett AM, Pichon J, Vidailhet M, Gouider-Khouja N, Robain G, Perrigot M, Agid Y (1997)

Urinary disturbances in striatonigral degeneration and Parkinson’s disease: Clinical and uro-

dynamic aspects. Movement Disorders, 12, 509–13.

Brooks DJ (1993) PET studies on the early and differential diagnosis of Parkinson’s disease.

Neurology, 43, Suppl. 6, S6–S16.

Byrne EJ, Lennox G, Lowe J, Godwin-Austen RB (1989) Diffuse Lewy-body disease: Clinical fea-

tures in 15 cases. Journal of Neurology, Neurosurgery, and Psychiatry, 52, 709–17.

de Rijk MC, Rocca WA, Anderson DW, Melcon MO, Breteler MM, Maraganore DM (1997) A

population perspective on diagnostic criteria for Parkinson’s disease. Neurology, 48, 1277–81.

Dubinsky RM, Jankovic J (1987) Progressive supranuclear palsy and a multi-infarct state.

Neurology, 37, 570–6.

Elble R (1997) Changes in gait with normal ageing. In: Gait Disorders of Ageing: Falls and

Therapeutic Strategies, eds. Masdeu JC, Sudarsky L, Wolfson L, pp. 93–105. Philadelphia:

Lippincott-Raven.

Elble RJ, Cousins R, Leffler K, Hughes L (1996) Gait initiation by patients with lower-half

Parkinsonism. Brain, 119, 1705–16.

Elble RJ, Hughes L, Higgins C (1992) The syndrome of senile gait. Journal of Neurology, 239, 71–5.

Fitzgerald PM, Jankovic J (1989) Lower body Parkinsonism: Evidence for a vascular etiology.

Movement Disorders, 4, 249–60.

de la Fuente Fernandez R (1995) Thalamic lacune and contralateral hemiparkinsonism subse-

quently relieved by spontaneous thalamic–subthalamic hematoma (letters) Movement

Disorders, 10, 116–7.

Giladi N, Burke RE, Kostic V, Przedborski S, Gordon M, Hunt A, Fahn S (1990)

Hemiparkinsonism–hemiatrophy syndrome: Clinical and neuroradiologic features.

Neurology, 40, 1731–4.

Giladi N, Kao R, Fahn S (1991) Freezing phenomenon in patients with Parkinsonism syndromes.

Movement Disorders, 12, 302–5.

Goetz CG, Lutge W, Tanner C (1986) Autonomic dysfunction in Parkinson’s disease. Neurology,

36, 73–5.

18 R. L. Rodnitzky



Golbe LI, Di Iorio G, Sanges G, Lazzarini AM, La Sala S, Bonavita V, Duvoisin RC (1996) Clinical

genetic analysis of Parkinson’s disease in the Contursi kindred. Annals of Neurology, 40,

767–75.

Graff-Radford NR, Godersky JC (1997) A clinical approach to symptomatic hydrocephalus in the

elderly. In: Gait Disorders of Ageing: Falls and Therapeutic Strategies, eds. Masdeu JC, Sudarsky

L, Wolfson L, pp. 245–59. Philadelphia: Lippincott-Raven.

Hughes AJ, Ben Shlomo Y, Daniel SE, Lees AJ (1992c) What features improve the accuracy of clin-

ical diagnosis in Parkinson’s disease: A clinicopathologic study. Neurology, 42, 1142–6.

Hughes AJ, Colosimo C, Kleedorfer B, Daniel SE, Lees AJ (1992b) The dopaminergic response in

multiple system atrophy. Journal of Neurology, Neurosurgery, and Psychiatry, 55, 1009–13.

Hughes AJ, Daniel SE, Kilford L, Lees AJ (1992a) Accuracy of the clinical diagnosis of idiopathic

Parkinson’s disease: A clinicopathologic study of I00 cases. Journal of Neurology, Neurosurgery,

and Psychiatry, 55, 181–4.

Hulette C, Mirra S, Wilkinson W, Heyman A, Fillenbaum, Clark C (1995) The consortium to

establish a registry for Alzheimer’s disease (CERAD) Part IX. A prospective cliniconeuropath-

ologic study of Parkinson’s features in Alzheimer’s disease. Neurology, 45, 1991–5.

Hurtig HI (1993) Vascular parkinsonism. In: Parkinsonian Syndromes, eds. Stem MB, Koller WC,

pp. 81–93. New York: Marcel-Dekker.

Inzelberg R, Bornstein NM, Reider I, Korczyn AD (1994) Basal ganglia lacunes and parkinson-

ism. Neuroepidemiology, 13, 108–12.

Jankovic J, Friedman DI, Pirozzolo FJ, McCrary JA (1990) Progressive supranuclear palsy: Motor,

neurobehaviour and neuro-ophthalmic findings. Advanced Neurology, 53, 293–4.

Koller WC (1995) How accurately can Parkinson’s disease be diagnosed? Neurology, 42, Suppl. 1,

6–16.

Koller WC, Biary N (1984) Effect of alcohol on tremor: Comparison to propranolol. Neurology,

34, 221–2.

Koller WD, Busenbark K, Miner K (1994) The relationship of essential tremor to other move-

ment disorders: Report on 678 patients. Annals of Neurology, 35, 717–23.

Konagaya M, Konagaya Y, lida M (1994) Clinical and magnetic resonance imaging study of extra-

pyramidal symptoms in multiple system atrophy. Journal of Neurology, Neurosurgery, and

Psychiatry, 57, 1528–31.

Krauss JK, Regel JP, Droste DW, Orszagh M, Borremans JJ, Vach W (1997) Movement disorders

in adult hydrocephalus. Movement Disorders, 12, 53–60.

Larsson T, Sjdogren T (1960) Essential tremor. A clinical and genetic population study. Acta

Psychiatrica et Neurologica Scandinavica, 36, Suppl. 144, 1–176.

Lopez OL, Wisnieski SR, Becker JT, Boller F, DeKosky ST (1997) Extrapyramidal signs in patients

with probable Alzheimer disease. Archives of Neurology, 54, 969–75.

Magalhaes M (1995) Autonomic dysfunction in pathologically confirmed multiple system

atrophy and idiopathic Parkinson’s disease – A retrospective comparison. Acta Neurologica

Scandinavica, 91, 98–102.

Mahieux F, Fenelon G, Flahault A, Manifacier M-J, Michelet D, Boller F (1998)

Neuropsychological prediction of dementia in Parkinson’s disease. Journal of Neurology,

Neurosurgery, and Psychiatry, 64, 178–3

19 Diagnosis



Mark MH, Sage JI (1993) Olivoponto cerebellar atrophy. In: Parkinsonian Syndromes, eds. Stern

MD, Koller WC, pp. 43–67. New York: Marcel-Dekker.

Mark MH, Sage JI, Walters AS, Duvoisin RC, Miller DC (1995) Binswanger’s disease presenting

as levodopa-responsive parkinsonism: Clinicopathologic study of three cases. Movement

Disorders, 10, 450–5.

Marsden CD, Thompson PA (1997) Toward a nosology of gait disorders: descriptive

classification. In: Gait Disorders of Ageing: Falls and Therapeutic Strategies, eds. Masdeu JD,

Sudarsky L, Wolfson L, pp. 135–46. Philadelphia: Lippincott-Raven.

Mayeux R, Chen J, Mirabello E, Marder K, Bell K, Dooneief G, Cote L, Stern Y (1990) An esti-

mate of the incidence of dementia in idiopathic Parkinson’s disease. Neurology, 40, 1513–16.

Mega MS, Masterman DL, Benson DF. Vinters HV, Tomiyasu U, Craig AH, Foti DJ, Kaufer D,

Scharre DW, Fairbanks L, Cummings JL (1996) Dementia with Lewy bodies: Reliability and

validity of clinical and pathologic criteria. Neurology, 47, 1403–9.

Mohr E, Litvan I, Williams J, Fedio P, Chase TN (1990) Selective deficits in Alzheimer and par-

kinsonian dementia: Visuospatial function. Canadian Journal of Neurological Sciences, 17,

292–7.

Nieforth KA, Golbe LI (1993) Retrospective study of drug response in 87 patients with progres-

sive supranuclear palsy. Clinical Neuropharmacology, 16, 338–46.

Nutt JD, Horak FB (1997) Gait and balance disorders. In: Movement Disorders: Neurologic

Principles and Practice, eds. Watts RL, Keller WC, p. 658. New York: McGraw-Hill.

Olanow CW (1992) Magnetic resonance imaging in Parkinsonism. Neurologic Clinics, 10, 405–20.

Pramstellar PP, Wenning GK, Smith SJM, Beck RO, Quinn NP, Fowler CJ (1995) Nerve conduc-

tion studies, skeletal muscle EMG, and sphincter EMG in multiple system atrophy. Journal of

Neurology, Neurosurgery, and Psychiatry, 58, 618–21.

Quinn N (1995) Parkinsonism – Recognition and differential diagnosis. British Medical Journal,

310, 447–52.

Rajput AH, Rozdilsky B, Ang L (1991b) Occurrence of resting tremor in Parkinson’s disease.

Neurology, 41, 1298–9.

Rajput AH, Rozdilsky B, Ang L, Rajput A (1993) Significance of Parkinsonian manifestations in

essential tremor. Canadian Journal of Neurological Sciences, 20, 114–17.

Rajput AH, Rozdilsky B, Rajput A (1991a) Accuracy of clinical diagnosis in parkinsonism – a

prospective study. Canadian Journal of Neurological Sciences, 18, 275–8.

Rajput AH, Rozdilsky B, Rajput A, Ang L (1990) Levodopa efficacy and pathological basis of

Parkinson syndrome. Clinical Neuropharmacology, 13, 553–8.

Rautakorpi I, Takala J, Martilla RJ, Sievers K, Rinne UK (1982) Essential tremor in a Finnish pop-

ulation. Acta Neurologica Scandinavica, 66, 58–67.

Riley DE, Lang AE (1996) Non-Parkinson akinetic-rigid syndromes. Current Opinion in

Neurology, 9, 321–6.

Riley DE, Lang AE, Lewis A, Resch L, Ashby P, Hornykiewicz O, Black S (1990) Cortical–basal

ganglionic degeneration. Neurology, 40, 1203–12.

Rodnitzky RL (1993) Hallervorden–Spatz syndrome. In: Parkinsonian Syndromes, eds. Stern MB,

Koller WC, pp. 341–58. New York: Marcel-Dekker.

20 R. L. Rodnitzky



Rodnitzky RL, Uc EY (1997) Approach to the hypokinetic patient. In: Practical Neurology, ed.

Biller J, pp. 299–311. Philadelphia: Lippincott-Raven.

Schneider JA, Watts RL, Gearing M, Brewer RP, Mirra SS (1997) Corticobasal degeneration:

Neuropathologic and clinical heterogeneity. Neurology, 48, 959–69.

Schonfeld SM, Golbe LI, Sage JI, Safer JN, Duvoisin RC et al. (1987) Computed tomographic

findings in progressive supranuclear palsy: Correlation with clinical grade. Movement

Disorders, 2, 263–78.

Sethi KD, Adams RJ, Loring DW, El Gammal T (1988) Hallervorden–Spatz syndrome: Clinical

and magnetic resonance imaging correlations. Annals of Neurology, 24, 692–4.

Starkstein SE, Sabe L, Petracca G, Chemerinski E, Kuzis G, Merello M, Leiguarda R (1996)

Neuropsychological and psychiatric differences between Alzheimer’s disease and Parkinson’s

disease with dementia. Journal of Neurology, Neurosurgery, and Psychiatry, 61, 381–7.

Stem MB, Braffman BH, Skolnick BE, Hurtig HI, Grossman RI (1989) Magnetic resonance

imaging in Parkinson’s disease and parkinsonian syndromes. Neurology, 39, 1524–6.

Sudarsky L (1990) Gait disorders in the elderly. New England Journal of Medicine, 322, 1441–6.

Sudarsky L, Simon S (1987) Gait disorder in late life hydrocephalus. Archives of Neurology, 44,

263–7.

Sudarsky L, Tideiksaar R (1997) The cautious gait, fear of falling and psychogenic gait disorders.

In: Gait Disorders of Ageing: Falls and Therapeutic Strategies, eds. Masdeu JD, Sudarsky L,

Wolfson L, pp. 283–95. Philadelphia: Lippincott-Raven.

Thompson PD, Marsden CD (1987) Gait disorder of subcortical arteriosclerotic encephalopathy:

Binswanger’s disease. Movement Disorders, 2, 1–8.

Trenkwalder C, Paulus W, Krafczyk S, Hawken M, Oertel WH, Brandt T (1995) Postural stabil-

ity differentiates ‘lower body’ from idiopathic parkinsonism. Acta Neurologica Scandinavica,

91, 444–52.

Wenning GK, Ben Shlomo Y, Magalhaes M, Daniel SE, Quinn NP (1994) Clinical features and

natural history of multiple system atrophy: An analysis of 100 cases. Brain, 117, 835–45.

Wenning GK, Tison F, Ben Shlomo Y, Daniel SE, Quinn NP (1997) Multiple system atrophy: A

review of 203 pathologically proven cases. Movement Disorders, 12, 133–47.

Yagishita A, Oda M (1996) Progressive supranuclear palsy: MRI and pathological findings.

Neuroradiology, 38, Suppl. 1, 560–6.

21 Diagnosis


