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ABSTRACT

OBJECTIVE To review the clinical features of Parkinson disease (PD) and other causes of motor
parkinsonism with an emphasis on diagnosis in elderly patients.

SOURCES OF INFORMATION MEDLINE and Google Scholar were searched for original research articles
describing clinical diagnosis of parkinsonism. Consensus statements and articles summarizing diagnostic
criteria for parkinsonian syndromes were also reviewed. Most evidence was levels II or III.

MAIN MESSAGE Diagnosis of PD is made clinically and can be challenging. In older patients, PD can
present with general functional decline and nonspecific symptoms. Clinical criteria for diagnosing PD and
the TRAP mnemonic can be helpful. A 2-week trial of levodopa-carbidopa treatment can be considered.
Specific signs and a minimal response to levodopa treatment suggest other causes of parkinsonism.
Clinical features of other causes of parkinsonism are reviewed in the article.

CONCLUSION Parkinsonism and PD are common in older patients. Family physicians should consider
parkinsonism in the differential diagnosis of patients who have falls and exhibit general functional
decline.

OBJECTIF Rappeler les caractéristiques cliniques de la maladie de Parkinson (MP) et les autres causes de
parkinsonisme moteur, avec une insistance particuliere sur le diagnostic chez la personne agée.

SOURCE DE L'INFORMATION On a recherché dans MEDLINE et Google Scholar les articles de recherche
décrivant le diagnostic clinique du parkinsonisme. On a également révisé des déclarations consensuelles
et des articles résumant les critéres diagnostiques du syndrome parkinsonien. Les preuves étaient
principalement de niveaux II ou III.

PRINCIPAL MESSAGE Le diagnostic de la MP est d’'ordre clinique et il peut s'avérer difficile. Chez le patient
agé, la MP peut s’accompagner d'un déclin fonctionnel global et de symptdmes non spécifiques. Les
critéres cliniques de diagnostic et I'aide mnémotechnique TRAP peuvent étre utiles. On peut tenter un
traitement de 2 semaines avec la lévodopa-carbidopa. Certains signes spécifiques et une faible réponse a
la 1évodopa suggerent d’autres causes de parkinsonisme, lesquels sont passé en revue dans cet article.

CONCLUSION Le parkinsonisme et la MP sont fréquents chez le patient agé. Le médecin de famille devrait
penser au parkinsonisme lors du diagnostic différentiel des patients qui présentent des chutes et un
déclin fonctionnel général.

This article has been peer reviewed.
Cet article a fait I'objet d'une révision par des pairs.
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patients. The differential diagnosis of functional

decline is large and includes medication side
effects, congestive heart failure, unrecognized demen-
tia or depression, and other common and uncommon
illnesses.

Parkinson disease (PD) and parkinsonism sometimes
present with a nonspecific history, and experienced
physicians might initially miss the physical features of
PD unless it is considered in the differential diagnosis.
Idiopathic PD is the most common form of parkinson-
ism, but it is important for family physicians to be able
to recognize other causes of parkinsonism. The purpose
of this paper is to review the diagnostically important
features of PD and to describe other causes of parkin-
sonism.

Functional decline is common among frail older

Case history

Mr T.G., aged 84, is brought to your office by his
daughter because he has been losing weight over the
last 8 months. He lives alone, and his daughter has
noted that he has lost almost 5 kg and has become
withdrawn. She reports that he is having difficulty
with meal preparation and now requires personal
assistance from home-care services for bathing and
dressing. He seems to be depressed, as he has “lost
his usual spark.” She also reports that he has fallen
twice in the last few months when preparing food at
the kitchen counter. He describes falling backward.
Although he suffered no injuries, he has been less
active because he fears falling again.

Sources of information

MEDLINE and Google Scholar were searched for original
research articles on physical examination and clinical
diagnosis of PD and related conditions. Articles describ-
ing examination maneuvers feasible in family physicians’
offices were the focus. The search aimed to identify arti-
cles on clinical assessment and criteria for diagnosing
parkinsonism published subsequent to the systematic
review of physical findings by Rao et al' (ie, between
2002 and 2005). MeSH headings used were Parkinson
disease/diagnosis, hypokinesia/diagnosis, neurological
examination, and physical examination. Two consensus
articles summarizing diagnostic criteria for multiple sys-
tem atrophy and dementia with Lewy bodies (DLB) were
used. Most of the evidence in research papers, articles
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about development of clinical criteria, and papers on
methods used to develop consensus criteria was levels
II or III. The authors’ clinical experiences are mentioned,
where appropriate.

Levels of evidence

Level I: At least one properly conducted randomized
controlled trial, systematic review, or meta-analysis
Level II: Other comparison trials, non-randomized,
cohort, case-control, or epidemiologic studies, and
preferably more than one study

Level lI: Expert opinion or consensus statements

Main message
The prevalence of PD and parkinsonism increases with
age. Researchers estimate that United Kingdom resi-
dents have a 1 in 60 chance of developing parkinsonism
during their lives, and that the prevalence of PD in peo-
ple older than 65 is almost 2%.2* In nursing homes, the
prevalence is approximately 6%.4¢

Diagnosis of parkinsonism is challenging for all phy-
sicians. Studies have attempted to assess the accuracy
of clinical diagnosis by performing structured clinical
examinations or autopsies to confirm the diagnosis.’ !
About 15% of patients diagnosed with PD do not fulfill
clinical or pathologic criteria for the disease, and the
diagnosis can be easily missed. In studies of PD identifi-
cation, up to 20% of PD patients had not been diagnosed
by previous physicians (level II evidence).”!1

A brief review of the pathology of PD might help phy-
sicians to consider this diagnosis when seeing patients
with a variety of presenting symptoms. The main pathol-
ogy in PD is degeneration of pigmented neurons in the
brainstem (Figure 1). Through a microscope you can typ-
ically see intracellular Lewy bodies. The neurons of the
substantia nigra pars compacta are particularly affected,
which results in depletion of dopamine to its primary pro-
jection area, the striatum. The overall outcome of this
depletion is an overactive subthalamic nucleus, which
increases activity of the major inhibitory output nuclei
(globus pallidus and substantia nigra pars reticulata),
which in turn results in increased thalamic inhibition and
problems with motor output. The presence of Lewy bod-
ies in the cortex as well as in deeper structures is the
main feature that distinguishes PD from DLB.

Recognition and diagnosis of PD

The first step to recognizing PD is to be aware of its com-
mon presenting features. One of the challenges of PD is
that its symptoms and signs are often insidious. Unless
physicians are actively seeking these signs and symp-
toms, they might consider a diagnosis of PD only when
more prominent findings are noted. Most family physi-
cians are aware of the mnemonic TRAP (Table 1!'1?),
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Figure 1. Appearance of the substantia nigra in a
normal midbrain and in the midbrain of a patient
with Parkinson disease: /n the normal midbrain, the
substantia nigra is darkly pigmented. In idiopathic
Parkinson disease, marked pallor is due to degeneration
and loss of dopaminergic neurons. Some of the
surviving neurons contain characteristic eosinophilic
Lewy body inclusions.

which describes the main clinical features of PD. Many
of these findings, however, can be assessed only through
some form of examination. Other features of PD become
apparent purely by observing patients during visits and
hence are important in family practices.

Gait. Although postural instability is a core feature,
changes in gait usually start before instability is noted
and often before patients start to have falls. The gait of
patients with PD is somewhat similar to the so-called
senile gait of aging: forward flexion of the trunk and
decreased height and length of step. Patients with PD
usually have noticeably less arm swing, sometimes
asymmetrically. In our experience, this might be the
first thing noted on casual observation of a patient
that raises the possibility of parkinsonism. Observing
patients when they turn might reveal the en bloc
small steps (with minimal trunk rotation while turn-
ing around) and is an important part of gait assessment
(level II evidence).!
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Table 1. TRAP mnemonic for Parkinson disease

Tremor

® Resting tremor of 3-6 Hz, usually asymmetrical, more
commonly distal, involving the hands

® Present in 70% to 100% of patients with Parkinson disease
* Some patients have concurrent action or postural tremor

® Might have slow vertical jaw or tongue tremor or leg
tremor at rest

Rigidity
® Present in >90% of patients
¢ Cogwheel rigidity found when tremor is present

e Bidirectional, non-velocity-dependent pattern of increased
tone

Akinesia

® Present in 80% to 100% of patients

® Can be seen in a variety of conditions, including frailty
Postural instability

® Not as common in early Parkinson disease as in other
syndromes (eg, progressive supranuclear palsy)

e Limited diagnostic specificity

Data from Calne et al" and Gelb et al."

Facial appearance. It is easy to miss the subtle
development of the masklike face of PD (hypomimia).
Recognition of hypomimia is increased when patients
drool. Patients with PD and other parkinsonian diseases
have difficulty swallowing saliva frequently enough and
often drool. When patients are observed forever dabbing
at their lips during interviews, we have found it impor-
tant to consider parkinsonism, particularly if patients are
taking neuroleptic drugs. Changes in the rate of blinking
are sometimes observed; patients with PD often blink
less frequently than most people do, but blepharospasm
might also be present (level II evidence).!

Other features. Development of micrography might
prompt a patient to visit a physician’s office or might be
picked up by a doctor observing a patient doing a writ-
ten task. Micrography tends to get progressively worse
as patients write, although it can be evident in all writ-
ing (level II evidence).!

As noted in the case history, a nonspecific pre-
sentation of PD is common and includes psychiat-
ric symptoms (level II evidence).!* Depression is the
most common psychiatric feature early in the course
of PD; its prevalence is estimated at 10%. Up to 50% of
patients develop symptoms of depression during the
course of PD.!3!4 Psychotic features tend to be associ-
ated with pharmacologic treatment!® or with alterna-
tive diagnoses, such as DLB. Dementia is a frequent
complication of PD that occurs after several years, but
it is not common in the earlier stages of disease.
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A systematic review published in 2003' evaluated
the precision and accuracy of clinical examination for
PD. Micrography had a positive likelihood ratio (LR)
ranging from 2.8 to 5.9, the LR for shuffling gait ranged
from 3.3 to 15, the LR for tremor as a symptom ranged
from 1.3 to 17, and the LR for a combination of rigidity
and bradykinesia was 4.5. Other symptoms mentioned
included difficulty turning in bed (LR 13), opening jars
(LR 6.1), and rising from a chair (LR 1.9 to 5.2). Difficulty
rising from a chair can reflect frailty and proximal mus-
cle weakness in elderly patients who do not have PD
(level II evidence).!

Tremor might be a presenting complaint less fre-
quently in older than in younger patients, but they might
have more marked gait changes. Akinesia and rigidity do
not appear to be influenced by age.!s Continued blinking
during a series of glabellar taps has reasonable sensitiv-
ity for PD.'¢ Olfactory dysfunction might be noticed early
on in both PD and DLB, but is not commonly assessed in
family physicians’ offices'’ (level II evidence).

Several sets of clinical criteria for PD have been pub-
lished and are summarized in Table 2''181 (levels II and
Il evidence). Specific motor maneuvers for diagnosing
PD include rapidly alternating hands, tapping the thumb
with the index finger, and opening and closing the
hands to look for slowing and loss of amplitude. Getting

Table 2. Clinical diagnostic criteria for Parkinson
disease''®

CLINICALLY POSSIBLE
One of:

Asymmetric resting tremor

Asymmetric rigidity

Asymmetric bradykinesia
CLINICALLY PROBABLE

Any 2 of:

Asymmetric resting tremor

Asymmetric rigidity

Asymmetric bradykinesia
CLINICALLY DEFINITE

The criteria for clinically probable and a definitive response to
anti-Parkinson drugs

EXCLUSION CRITERIA*
Exposure to drugs that can cause parkinsonism
Cerebellar or corticospinal tract signs
Severe dysautonomia
History of encephalitis or recurrent head injury

Severe subcortical white-matter disease, hydrocephalus, or
other structural lesions revealed by magnetic resonance
imaging scan

*See Table 3 also.

Reprinted with permission from Samii et al."
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patients to tap their heels on the ground by raising an
entire leg at least 3 inches might reveal bradykinesia.
Watching patients rise from an appropriate chair can be
done easily in an examination room. A trial of levodopa-
carbidopa with close follow-up for several weeks can
be informative (level II evidence).?® Failure to respond to
levodopa-carbidopa should lead to review of the diag-
nosis of PD.

Differential diagnoses

Once PD is identified, it is important to consider other
conditions in the differential diagnosis. As mentioned
above, diagnosis of PD is often found to be inaccurate
at specialty clinics or at postmortem review. Presence
of “red-flag” clinical features (Table 3''?) and lack of

Table 3. Findings suggesting patients need referral to a
neurologist''2

Lack of response to levodopa-carbidopa
Early postural instability

Marked extraocular movement changes, especially vertical gaze
Autonomic failure

Cerebellar findings

Pyramidal findings

Rapid progression

Dysphonia or dysarthria

Respiratory stridor

Dystonias

Predominantly lower-body parkinsonism
Age younger than 50

response to levodopa treatment should alert family phy-
sicians to the possibility of an alternative diagnosis. The
main conditions to consider are drug-induced parkinson-
ism, vascular parkinsonism, progressive supranuclear
palsy, multiple system atrophy, and DLB. Diagnostic
criteria exist for most of these conditions; their main
features are listed in Table 42?8 (levels II and III evi-
dence).?>2¢ Although diagnosis of these conditions might
seem intimidating, most of them can be identified in the
office. The diagnosis is normally confirmed by a neurolo-
gist. Neuroimaging does not have a big role.

Frailty. Frail elderly people without PD can sometimes
have features of parkinsonism. During normal aging,
pigmented neurons are lost from the substantia nigra,
but with a different pattern from that of PD.?° In our
clinical experience, this can be particularly challenging
when patients are weak or deconditioned after acute ill-
ness. A trial of levodopa can help distinguish between
changes due to age and due to PD.

Medications. The most important cause of parkinson-
ism to identify is drug-induced parkinsonism, because
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of the potential for reversal with discontinuation of the
medication(s) causing symptoms. Physicians are aware
of the risk of parkinsonism when using older neuro-
leptics, such as haloperidol. Atypical agents might still
cause problems, especially in very old patients tak-
ing high doses.* Risperidone is cited as the agent that
most commonly causes parkinsonism, but all agents
can cause it (level I evidence).®! Antiemetics, particu-
larly prochlorperazine and metoclopramide, can cause
parkinsonism after prolonged use, usually for at least
several months.

Parkinson-plus. A variety of akinetic-rigid syn-
dromes can cause parkinsonian features (Table 42!
28). Of these, progressive supranuclear palsy is the
most common and sometimes presents in patients
younger than those in which PD presents. Diagnosis
of progressive supranuclear palsy should be consid-
ered when patients have postural instability early
on and limitation of downward gaze. Multiple sys-
tem atrophy is a grouping of related conditions: Shy-
Drager syndrome, in which autonomic nervous system

Table 4. Clinical features of other causes of parkinsonism

Approach to diagnosis of Parkinson disease

failure predominates, olivopontocerebellar atrophy,
and striatonigral degeneration. Multiple system atro-
phy should be considered when patients present with
parkinsonism and marked autonomic dysfunction or
with cerebellar findings (olivopontocerebellar atrophy).
Most of these conditions have limited response to
levodopa and tend to progress more rapidly than PD
(level II evidence).?

Dementia with Lewy bodies. Related pathologically
to PD dementia, DLB is a relatively common cause of
dementia. There are diagnostic criteria, but an important
feature is development of dementia temporally associ-
ated (usually within a year) with motor parkinsonism.
Patients with PD usually develop dementia only after
years with the disease and with severe motor symptoms.
In patients with DLB, parkinsonism is usually relatively
mild, and tremor is a less common finding than in PD.
Treatment of psychiatric symptoms with cholinesterase
inhibitors could worsen motor symptoms. Studies have
not shown this to be common, but patients should be
monitored (level I evidence).>?

TYPE OF PARKINSONISM CLINICAL FEATURES

EXPECTED COURSE RESPONSE TO LEVODOPA

Drug induced? Gait disturbance less prominent

More commonly involves upper limbs

Might be more symmetrical than PD

Vascular?! Might have more abrupt onset and

stepwise decline

Usually improves after
discontinuation of medication, medication causing
but might uncover underlying  symptoms rather than
PD treat with levodopa

Discontinue or change

Depends on risk of further Minimal

small-vessel disease

Symmetrical bradykinesia and shuffling gait

Progressive supranuclear
pa|5y24,28
Truncal rigidity

Limitation of vertical gaze, especially

downward

“Startled” facial expression

Multiple system Autonomic failure

atrophy22,23,25
Cerebellar ataxia

Corticospinal dysfunction

Parkinsonism

At least 2 of:
Motor parkinsonism

Dementia with Lewy
bodies?®

Dementia with fluctuations in attention

and awareness

Hallucinations

Prominent early postural instability and falls

About 20% to 30%
respond initially

More rapid progression than
PD; median survival 5-6 years

More rapid progression than
PD; median survival 6-7 years

About 40% have good
initial response

Variable but should be
considered after
treatment with
cholinesterase
inhibitor

Similar to course of
Alzheimer disease

PD—Parkinson disease.
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Case conclusion

You see Mr T.G. walking down the hall to the examin-
ing room and note that he has decreased arm swing
and a shuffling gait. When you talk to him in the room,
you notice he dabs at his mouth with a handkerchief
regularly and has little facial expression. There is
no tremor, but when he writes a sentence at your
request, his writing shows progressive micrography.
He has difficulty getting out of the chair in your exam-
ining room, and when he walks and comes back to sit
down, you note en bloc turning. There is no evidence
of depression.

You cautiously prescribe levodopa-carbidopa start-
ing at half a tablet once daily and titrated up to 1 tab-
let at 07:00 am, 11:00 am, and 4:00 pm (given at least 45
minutes before meals to increase absorption). Upon
return, he and his daughter report that his appetite
and function have improved and that he has had no
more falls. He can get up from the chair, and his gait
has improved in speed and length of stride.

Conclusion

Parkinson disease and parkinsonism are common in
older patients. Basic knowledge of presenting features
could increase the likelihood of identifying conditions
before functional decline sets in. Older patients some-
times present with nonspecific functional problems.
Considering the differential diagnosis is important to
identify treatable conditions and to access specialist

support appropriately. %

Correspondence to: Dr Christopher Frank, St Mary’s
of the Lake Hospital, 340 Union St, Kingston, ON K7L
5A2; telephone 613 548-7222, extension 2208;

fax 613 544-4017; e-mail frankc@pccchealth.org
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EDITOR'S KEY POINTS

« Parkinsonism and Parkinson disease (PD) are not infre-
quent causes of functional decline in elderly people,
but the diagnosis is often missed early on because
patients present with nonspecific symptoms.

e Physicians should consider parkinsonism and PD in
the differential diagnosis when older people present
with recent decline. Use of the TRAP mnemonic is
helpful: tremor, rigidity, akinesia, and postural insta-
bility. In addition, changes in handwriting (microg-
raphy) are often seen.

» Once parkinsonism is identified, physicians should
consider other causes besides PD, including medi-
cation side effects, vascular parkinsonism, and
dementia with Lewy bodies. Drug-induced parkin-
sonism is most important to diagnose, given that it
can be reversed.

e A 2-week trial of levodopa-carbidopa will reveal a
marked improvement in PD, but not in the other
forms of parkinsonism.
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