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T
he Parkinson’s Disease Consensus
Working Group first presented their
views on the management of
Parkinson’s disease (PD) in June 1998

(Bhatia et al, 1998). Since then, there have been
a number of initiatives to provide health-care
professionals in the UK with guidance on the
management of PD (Muller et al, 1997; Olanow
and Koller, 1998; Albanese et al, 1999; Thomas
et al, 1999). 

Our UK-specific paper discussed issues perti-
nent to the state of knowledge at that time, based
on published evidence and the clinical expertise
of the working group (Bhatia et al, 1998). In the
intervening 2 years, there have been numerous
publications in the worldwide literature pertain-
ing to PD and, in the light of these new data and
extended experience of the working group, it is
now timely to provide an update for UK-based
health-care professionals. The publication of a
brief guide to assist primary care teams in deal-
ing with PD (Parkinson’s Disease Society, 1999)
is one example of a recent initiative that has
been well received by the general practice com-
munity in the UK. 

This short guide, which is based on a four-
stage paradigm for the clinical management of
PD — diagnosis, maintenance, complex man-
agement and palliative care (MacMahon and
Thomas, 1998), provides clear, practical advice
on developing a team-based approach to PD.
However, the aim of the present article is to pro-
vide more comprehensive guidelines for patient
care. Unless otherwise indicated below, we con-
tinue to endorse the views and suggestions pre-
sented in the 1998 guidelines publication (Bhatia
et al, 1998). Like the previous guidelines, these,
on the whole, reflect the personal views of the
consensus working group on the management of

PD following a systematic review of the 1998
guidelines and the new data.

METHOD
During the preparatory phase of the 1998
guidelines, there was a lack of published evi-
dence on certain aspects of PD management
and this is still true for the present version.
Thus, it has been necessary for the working
group to continue to agree on a ‘best practice’
framework for the care of patients with PD. The
difficulties of implementing consensus recom-
mendations are not underestimated, and it
remains our view that it must be carried out at a
local level, according to needs and priorities
(see later discussion).

As a first step in reviewing new information
on PD, a systematic search of the worldwide lit-
erature from 1998 to date was performed on the
Medline, Embase, Cinahl and Cochrane Library
databases. To ensure comprehensive literature
retrieval, search strategies were constructed in
accordance with accepted practice using key-
words or thesaurus terms to cover diagnosis,
drug treatments, surgical treatments, neuropro-
tection and patient-focused care strategies. The
output from the literature search was distributed
to selected members of the working group, who
reviewed the material provided.

The second step involved convening the work-
ing group with the purpose of discussing the rel-
ative importance of the published evidence. It
should be noted that the working group’s discus-
sion of the evidence was based on personal pro-
fessional judgment and expertise gained from
the everyday management of patients with PD.
These discussions were not, therefore, derived
from an analysis or systematic review of the
retrieved documents.

New data on diagnosis, drug therapy, surgery and psychosocial concerns
have emerged since the publication of the 1998 Guidelines for the
Management of Parkinson’s Disease. This article reviews new data and
addresses issues left unanswered in the previous guidelines. 
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At the meeting, the working group highlighted
evidence and experience that had influenced
their practice and that, by consensus agreement,
should be incorporated in the updated recom-
mendations. From these recommendations, a
draft manuscript was prepared and discussed at a
second working group meeting approximately
1 month later. The purpose of the second meet-
ing was to agree and finalize the wording of the
management guidelines that form the core of
this paper.

THE DIAGNOSIS OF PD
PD remains a clinical diagnosis. The disease is
characterized by bradykinesia with tremor
and/or rigidity, gait abnormality and balance
impairment. In the UK, the PD Society Brain
Bank criteria are used for diagnosis (Meara et
al, 1999), but PD is an area that could benefit
from the development of further robust diag-
nostic criteria. The diagnosis should be recon-
sidered if atypical features develop and/or the
response to treatment is less than optimal,
although some proven Lewy body cases never
respond well to L-dopa. Acute L-dopa and apo-
morphine challenge tests are of limited value
(Clarke and Davies, 2000) in most cases and
there continues to be a theoretical risk of prim-
ing dyskinesias with the L-dopa challenge
(Bédard et al, 1997). Additionally, L-dopa and
apomorphine challenges have the lowest sensi-
tivity in de novo patients (Clarke and Davies,
2000).

Imaging techniques (positron emission tomog-
raphy (PET) and single photon emission com-
puted tomography (SPECT)) have greatly
enhanced the understanding of the disease, but
their routine use for the diagnosis of PD is not
recommended. Certain imaging techniques (e.g.
(3-fluoropropyl)-2beta-carboxymethoxy-3beta-
(4-iodophenyl)tropane SPECT) can be helpful
when there is uncertainty between the diagnosis
of parkinsonian syndromes and non-parkinson-
ism (particularly essential tremor) (Benamer et
al, 2000).

Three key papers that considered the diagnos-
tic accuracy of PD were identified:
1. Using data from the Deprenyl and

Tocopherol Antioxidative Therapy for
Parkinson’s Disease (DATATOP) study in
the USA, the evolution of the clinical diag-
nosis in 800 patients with early PD was
prospectively followed up for 6 years by
experts in PD (Jankovic et al, 2000).
Reassessment criteria included: investiga-
tor’s conf idence in the diagnosis of PD,
presence of atypical clinical features, find-

ings of imaging studies, response to L-dopa,
and results of post-mortem examinations.
Of the 800 patients enrolled, 8.1% did not
have PD on reassessment, according to the
study criteria

2. Gelb and colleagues in the USA proposed a
clinical diagnostic classification based on a
comprehensive review of the literature
regarding the sensitivity and specificity of
the cardinal motor signs of PD (bradykinesia,
rigidity, tremor and postural instability)
(Gelb et al, 1999). They proposed three 
levels of diagnostic conf idence: def inite,
probable and possible. Possible and probable
PD was classif ied according to clinical 
criteria alone, whereas postmortem 
neuropathological confirmation was required
for the diagnosis of definite PD

3. Another study assessed the accuracy of
diagnosing parkinsonism and PD in the UK
in a community-based group of subjects
receiving antiparkinsonian medication
(Meara et al, 1999). Using recommended
diagnostic criteria, parkinsonism was 
conf irmed in 74% of 402 cases, whereas
only 53% of these patients were felt to have
clinically ‘probable’ PD. Misdiagnoses
included essential tremor, Alzheimer’s 
disease and vascular pseudo-parkinsonism.
The investigators recommended early 
referral of those suspected of having parkin-
sonism for specialist assessment.
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KEY POINTS

Diagnosis of Parkinson’s disease

■ The cardinal features of Parkinson’s disease with the most diagnostic use
include resting tremor, bradykinesia, rigidity and an asymmetric onset. A
response to L-dopa is not universal.

■ Patients with suspected Parkinson’s disease should be referred to a specialist
in movement disorders for assessment.

■ If atypical features develop and/or response to treatment is less than
optimal, the diagnosis should be reconsidered. Acute L-dopa and
apomorphine challenge tests are not recommended for routine use in the
diagnosis of Parkinson’s disease.

■ Imaging is not recommended for routine use in the diagnosis of Parkinson’s
disease. However, a specific form of single photon emission computed
tomography can be helpful if there is doubt between the diagnosis of
parkinsonian syndromes and non-parkinsonism, particularly essential
tremor.

■ The diagnosis of Parkinson’s disease requires regular review to ensure its
accuracy. Specialists should review the diagnosis of Parkinson’s disease as
part of an overall review of their Parkinson’s disease patient-management
plans.



TREATMENT OF PD
L-dopa
As noted previously (Bhatia et al, 1998), L-dopa
in combination with a peripheral decarboxylase
inhibitor is an effective symptomatic treatment
for PD.

However, physicians should use L-dopa cau-
tiously because of its association with disabling
motor fluctuations and dyskinesias in longer-
term treatment, especially at higher doses. These
are not avoided even if de novo patients are
treated with controlled-release preparations.
There remains a theoretical risk of a pro-oxidant
effect with L-dopa, as there may be enhanced
free radical formation in PD patients
(Martignoni et al, 1999), but convincing evi-
dence in vivo is lacking.

The complications of L-dopa therapy can be
avoided or at least delayed by achieving sympto-
matic relief with other drugs, such as dopamine
agonists, amantadine and anticholinergics.

Dopamine agonists
Dopamine agonists are an appropriate option for
many new-onset PD patients. They provide
effective symptomatic relief, using L-dopa sup-
plementation when required, while diminishing
the frequency of complications over a 2–5-year
period (Rinne et al, 1998a; Parkinson Study
Group, 2000; Rascol et al, 2000). Chronological
age alone is not a barrier to the use of dopamine
agonists (Shulman et al, 2000); however, patho-
logical markers of biological age such as cogni-
tive impairment or hallucinations, as well as
comorbidity that includes depression, cardiovas-

cular and neuropsychiatric disorders, are relative
contraindications. When the treatment decision
between L-dopa and dopamine agonist treatment
is made, it is important that all factors, including
lifestyle and occupation, are considered and that
all affected individuals are consulted, including
patient, carer and health-care professional. A
number of important clinical trials with ropini-
role, pramipexole and cabergoline have now
been published (Table 1).
Neuroprotection: Recent in-vitro data have
provided evidence to suggest that dopamine
agonists may have a neuroprotective effect,
delaying the need for L-dopa. However, the
issue of neuroprotection with the drugs
currently in use for PD still requires
clarification. A characteristic of PD
development in the early stages is increased
oxidative stress, so it would be ideal if PD
pharmacotherapies contained neuroprotective
substances. Preclinical work has shown that
dopamine agonists, monoamine oxidase B
inhibitors and N-methyl-D-aspartate receptor
agonists all have a neuroprotective effect on
dopamine cell cultures (Riederer et al, 2000). 
Cost-effectiveness: The avoidance of dyskinesia
and the increased cost of treatment that follows
its onset may support a cost-efficacy argument
for dopamine agonists (Dodel et al, 1998). There
is evidence from a US study that the higher cost
of pramipexole was offset by being more
effective than baseline therapy in patients with
early and advanced PD (Hoerger et al, 1998).
Larger studies with prospective health economics
analyses are required to confirm these data.
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Drug Reference Description Main outcomes 

Ropinirole Rascol et al Five-year, prospective, randomized, double-blind Hazard ratio for remaining free of dyskinesia was 2.82
(2000) study comparing the safety and efficacy of (95% CI = 1.78–4.44) (regardless of L-dopa supplementation), 

ropinirole and L-dopa in 268 patients with early a significant difference (P<0.001) in favour of ropinirole. 
PD. Open-label L-dopa was supplemented if Cumulative incidence of dyskinesia at 5 years was lower 
symptoms were inadequately controlled by the with ropinirole than L-dopa (36/177 vs 40/88 patients), 
study medication irrespective of whether patients received L-dopa supplements. 

No difference between groups in the change in ADL

Korczyn et al Three-year, prospective, double-blind, Ropinirole-treated patients had a mean improvement in 
(1999) parallel-group comparison of ropinirole and UPDRS motor score of 31% compared with 22% in the 

bromocriptine in 335 patients with early PD bromocriptine group (P=0.086) and a significantly better 
UPDRS ADL score (treatment difference 1.46 points, P=0.029)

Pramipexole Parkinson Study Randomized, multicentre, double-blind, controlled Initial pramipexole treatment resulted in significantly less 
Group (2000) trial to compare initial treatment of pramipexole development of wearing off, dyskinesias, or on-off motor 

with that of L-dopa in 301 patients with early PD fluctuations (28%) compared with L-dopa (51%) (HR = 0.45; 
95% CI = 0.30–0.66; P<0.001)

Cabergoline Rinne et al A multicentre, randomized, double-blind, Both treatments improved motor disability. The development 
(1998a) 3–5-year trial to assess cabergoline alone or in of motor complications was significantly less frequent in the 

combination with L-dopa in 412 patients with cabergoline group than in L-dopa recipients (22% vs 34%; 
early PD P<0.02). Relative risk of developing motor complications 

was more than 50% lower with cabergoline than with 
L-dopa

ADL = activities of daily living; CI = confidence interval; HR = hazard ratio; PD = Parkinson’s disease; UPDRS = Unified Parkinson Disease Rating Scale

TABLE 1. 
Dopamine agonists as monotherapy in early Parkinson’s disease



Dopamine agonists as adjunct therapy: There
have been no important developments in the use
of dopamine agonists as adjunct therapy to L-
dopa since the previous guidelines. The following
studies have been published in the past 2 years:
ropinirole (Lieberman et al, 1998), pramipexole
(Wermuth, 1998; Kunig et al, 1999; Pinter et al,
1999) and cabergoline (Ulm and Schuler, 1999).
All of these studies have been the subject of
Cochrane reviews, which are now available in the
Cochrane Library.
Safety issues: Somnolence is a side effect of all
dopaminergic therapy, including L-dopa, and is
an underinvestigated area (Pirker and Happe,
2000). Somnolence and sleep episodes have been
observed in patients taking high doses of
dopamine agonists or with lower doses in
combination with other dopaminergic agents or
potentially sedating drugs, particularly during the
titration phase. It is thought there may be a
different threshold for the antiparkinsonian
effects of dopamine agonists and sedation caused
by dopamine agonist administration (Olanow et
al, 2000), possibly because of differences in
affinity for dopamine receptor subtypes (Pirker
and Happe, 2000). Large, well-controlled
epidemiological studies are required to identify
the risk factors for sleep episodes in PD patients
(Ferreira et al, 2000). Sleep disturbances in PD
are common and are often overlooked during
routine assessment. Patients at risk of sleep
disturbances and drug-induced sleep episodes
may be identified by taking a careful history,
which may be supplemented with a sleep
questionnaire (e.g. Epworth scale) (Schapira,
2000).

A study of eight male PD patients without
prior history of sleep disturbances reported the
development of sudden, overwhelming sleepi-
ness while driving in patients who were taking
pramipexole or ropinirole. This sleepiness
resulted in the patients falling asleep while dri-
ving and having automobile accidents (Frucht et

al, 1999). Physicians should therefore ensure
that all patients beginning treatment with these
drugs are warned about this possible side effect,
and should specifically ask them whether they
drive. The working group supports the Driver
and Vehicle Licensing Agency recommendations
on driving while suffering from PD (DVLA,
2000). Individuals with PD must inform the
DVLA of their condition and are required to
complete a medical questionnaire, which
requests patient permission for the DVLA to
contact the patient’s doctor and specialists for
medical reports. Patients should only drive if
they satisfy the requirements of this agency. The
DVLA states that all patients should also inform
their car insurance company that they have PD.

Catechol-O-methyltransferase inhibitors
Catechol-O-methyltransferase (COMT) inhibitors
are an effective option for PD and are an adjunct
to L-dopa therapy. Safety is still a concern with
tolcapone therapy because of reports of hepato-
toxicity and its licence remains suspended in
Europe (Olanow, 2000). Entacapone therapy has
not been associated with hepatotoxicity and moni-
toring is not required.

Two 6-month studies (Nordic Multicenter
Entacapone COMT Trials; NOMECOMT, and
Safety and Eff icacy of Entacapone Study
Assessing Wearing-Off; SEESAW) have indi-
cated the potential beneficial effects of enta-
capone (Table 2). A study comparing tolcapone
with bromocriptine supplementing L-dopa
reported no significant differences in on-off time
and motor disability but found that tolcapone
was easier to titrate and caused fewer hallucina-
tions and less nausea than bromocriptine
(Tolcapone Study Group, 1999).

Other treatments
Selegiline: Selegiline monotherapy provides
limited symptomatic benefit in the treatment of
PD. However, selegiline should not be used in
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Reference Description Main outcomes 

Rinne et al 171 parkinsonian patients with wearing-off- Patients’ home diaries indicated that entacapone 
(1998b) type motor fluctuations participated in a increased the mean ‘on’ time significantly (9.3 ± 2.2 

6-month, randomized, placebo-controlled, to 10.7 ± 2.2 h; P<0.01) and correspondingly 
double-blind, parallel-group study decreased the ‘off’ time. The daily L-dopa dose was 

reduced significantly in the entacapone group 
(P<0.01), the difference between groups being 102 mg

Parkinson Study 205 parkinsonian patients with motor Patients’ home diaries completed at 30-minute 
Group (1997) fluctuations participated in a 6-month, intervals showed that entacapone increased average 

randomized, placebo-controlled, baseline ‘on’ time (60.5%) by 5 percentage points, 
double-blind, parallel group with a greater effect in patients with a smaller per 
multicentre trial cent baseline ‘on’ time (<55%)

TABLE 2. 
Entacapone in Parkinson’s disease



patients with orthostatic hypotension because of
the risk of confusion and falls. There is no
definite evidence of a neuroprotective effect with
selegiline. The original DATATOP study
(Parkinson Study Group, 1989) demonstrated
that selegiline was L-dopa sparing in de novo
cases. This, however, may well have been
confounded by the mild symptomatic effect of
this agent. In support of this viewpoint, the
extension study showed a similar level of
complications after 4 years in early and late users
of selegiline (Parkinson Study Group, 1996). 

A second double-blind, placebo-controlled
study of selegiline in de novo PD patients has
also shown that selegiline significantly delayed
the need for L-dopa therapy (P=0.028; Palhagen
et al, 1998). In a randomized, prospective,
placebo-controlled, double-blind, multicentre
trial (selegiline plus L-dopa; SELEDO), selegi-
line and placebo were added to existing L-dopa
therapy in 116 patients with early PD (Przuntek
et al, 1999). The median time to reach the pri-
mary end point (time at which a ≥50% increase
in L-dopa dose was necessary) was 4.9 years in
the selegiline group and 2.6 years in the placebo
group (log-rank test, P=0.027), again demon-
strating that selegiline is L-dopa sparing.

The UK Parkinson’s Disease Research Group
found excess mortality in patients treated with
combined L-dopa and selegiline that was not
explained by revised diagnosis, autonomic or
cardiovascular events, or drug interactions (Ben-
Shlomo et al, 1998). The study was an open, ran-
domized trial that reclassified the cause of death

of PD patients. These results were supported by
an analysis of medical records of 12 621 patients
from the UK General Practice Research
Database (Thorogood et al, 1998). Data from
patients who had received a prescription for an
antiparkinsonian drug were assessed and a non-
significant 11% increase (95% confidence inter-
val = 0–23%) in the risk of death associated with
taking selegiline either alone or in combination
with L-dopa was found. It has been suggested
that the excess deaths may be a result of ortho-
static hypotension (Churchyard et al, 1999). The
working group, therefore, advise caution, espe-
cially when postural hypotension is evident.

In contrast, a meta-analysis of five long-term,
prospective, randomized trials of selegiline in
patients with untreated PD found no increase in
mortality associated with selegiline treatment
whether or not patients also received L-dopa
(Olanow et al, 1998). However, this analysis did
not include the UK Parkinson’s Disease Research
Group trial (Ben-Shlomo et al, 1998). Further
work is needed to clarify the role of selegiline in
view of the recent availability of a buccally
absorbed formulation of the drug, the dose reduc-
tion to 1.25 mg, and the effect that these may have
on its metabolism. A large pragmatic trial to this
effect has recently started in the UK (PD med).
Amantadine: Amantadine may have a role as an
antidyskinetic agent in advanced PD. Most
studies with amantadine have been small-scale
trials and have provided inadequate evidence of
the drug’s use in PD.

In a recent, 1-year, double-blind, placebo-con-
trolled, crossover study, amantadine was found
to have an antidyskinetic effect against L-dopa-
induced motor complications in 17 patients with
PD (Metman et al, 1999). The beneficial effects
of amantadine on motor response complications
were maintained for at least 1 year after initia-
tion of treatment.
Anticholinergics: Recent data have provided
strong evidence that anticholinergic therapy
exacerbates psychiatric problems in patients with
PD, and this is not restricted to elderly patients
(Mason and Sagar, 1997; Sarter and Bruno, 1998;
Hindle, 1999). For this reason, anticholinergic
therapy should rarely be used. Drug treatment
guidelines for the long-term management of PD
provide information to help health-care
professionals make treatment decisions. A recent
set of German guidelines has suggested that
young patients should be treated with selegiline
and/or a dopamine agonist, and that in the tremor
dominance type, budipine or a dopamine agonist
should be used (Reichmann et al, 2000).
Budipine, however, is not available in the UK.
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KEY POINTS
Role of drug treatment of Parkinson’s disease

■ Dopamine agonists are recommended as alternative first-line treatment
options to L-dopa in appropriate patients. 

■ Entacapone is a useful adjunct in L-dopa-treated patients experiencing
fluctuating treatment responses. Early therapy with entacapone can reduce
the frequency of dosage of L-dopa and lead to smoother plasma levels. 

■ For those Parkinson’s disease patients taking L-dopa, the dose should be
kept as low as possible.

■ Few recent, good-quality studies are available to provide updated
recommendations on other antiparkinsonian drugs such as selegiline,
amantadine and apomorphine. 

■ There is no evidence of hepatotoxicity with entacapone.

■ The effectiveness of antidepressants in patients with comorbid depression or
of antipsychotics in patients with psychosis is underinvestigated.

■ Dopamine agonists may have a neuroprotective activity although in-vivo
evidence is required to confirm this.

■ Selegiline should not be used in patients with orthostatic hypotension,
confusion or at risk of falling.
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SURGERY
There have been a large number of study
reports on the surgical treatment of PD since
the publication of the first guidelines in 1998
(Bhatia et al, 1998; Tables 3–9). A systematic
literature review by the Therapeutics and
Technology Assessment Committee of the
American Academy of Neurology, leading to
the development in 1999 of American guide-
lines (Hallett and Litvan, 1999), included
papers published up to and including 1998 and
resulted in recommendations similar to the
1998 guidelines. For ease of evaluation, the
working group included this review, together
with papers published in 1999 and up to June
2000, in the current guidelines. For analysis,
the retrieved publications were subdivided into
the four surgical procedures that had undergone
the most rigorous investigation. These were
thalamotomy, pallidotomy, subthalamic nucleus
(STN) stimulation, and globus pallidus internus
(GPi) stimulation. 

Because of a sparsity of publications at that
time, the merits of several surgical issues were
left unresolved by the 1998 guidelines. These
issues included the long-term effects of thalamo-
tomy vs thalamic stimulation, the long-term out-
come of pallidotomy, the safety of bilateral
pallidal stimulation alone and in comparison
with bilateral STN stimulation, the long-term
outcome of bilateral STN stimulation and STN
lesions, and the comparative worth of STN
lesions and STN stimulation. A primary purpose
of the new guidelines was to address these unre-
solved issues.

Thalamotomy
In a study evaluating the long-term outcome of
unilateral thalamotomy in 44 patients treated
between 1977 and 1996 (Moriyama et al, 1999;
Table 3), the positive effects of thalamotomy,
such as signif icant reduction in tremor and
rigidity and reduced L-dopa requirements, were
maintained for a mean of 8.8 years, confirming
the reliability of the procedure over time.
Although improvements in activity of daily 
living (ADL) were also reported, unilateral
thalamotomy had limited effects on akinesia,
and its progression eventually resulted in 
further deterioration in ADL. This procedure is
therefore likely to be of greatest benef it to
those patients whose disability is caused mainly
by tremor and rigidity.

Limited data are available on bilateral thala-
motomy. However, in the same study, 9 patients
underwent bilateral thalamotomies at a mean
interval of 56 months. Five of these patients

benefited from the second thalamotomy, but a
high incidence of bulbar complications was
observed.

Thalamic stimulation
Thalamic stimulation has been shown to be
effective and relatively safe in reducing parkin-
sonian tremor and associated disability (Table 4).
Surgical complications appear to be infrequent
and efficacy is not reduced after 1 year (Koller et
al, 1997; Limousin et al, 1999b).

Thalamotomy vs thalamic stimulation
Both thalamotomy and thalamic stimulation are
effective against tremor. A comparison of the
two techniques (Schuurman et al, 2000; Table 5)

Reference Description Main outcomes 

Moriyama et Evaluation of long-term outcome Significant reduction of tremor 
al (1999) for 53 patients with idiopathic and rigidity of the contralateral 

Parkinson’s disease treated by extremities persisted throughout 
stereotactic thalamotomy the follow-up period (mean 

8.8 years) in 44 patients who 
underwent unilateral thalamotomy

TABLE 3. 
Unilateral thalamotomy

Reference Description Main outcomes 

Limousin et Multicentre study to evaluate the Thalamic stimulation was shown to
al (1999b) efficacy and morbidity of be an effective and relatively safe 

thalamic stimulation in 110 treatment for disabling tremor
patients with PD

Koller et al Multicentre trial of unilateral A significant reduction in both 
(1997) high-frequency stimulation of essential and parkinsonian tremor 

the ventral intermedius nucleus occurred contralaterally with 
of the thalamus in 29 patients stimulation. Patients reported a 
with essential tremor and significant reduction in disability. 
24 patients with PD using Measures of function were 
a blinded assessment at significantly improved in patients 
3 months with essential tremor

Ondo et al Efficacy and tolerability of PD patients demonstrated an 82% 
(1998) unilateral thalamic deep brain reduction (P<0.0001) in 

stimulation for patients with contralateral tremor and 
medically refractory essential significant improvement in 
tremor and the tremor disability and global impressions. 
associated with PD There was, however, no 

meaningful improvement in other 
motor aspects of the disease

PD = Parkinson’s disease

TABLE 4. 
Thalamic stimulation

Reference Description Main outcomes 

Schuurman Sixty-eight patients (45 with Thalamic stimulation and 
et al (2000) Parkinson’s disease, 13 with thalamotomy are equally effective 

essential tremor, and 10 with for the suppression of drug-
multiple sclerosis) were resistant tremor, but thalamic 
randomly assigned to undergo stimulation has fewer adverse 
thalamotomy or thalamic effects and results in a greater 
stimulation improvement in function

TABLE 5. 
Thalamotomy vs thalamic stimulation



showed that although equally effective in tremor,
thalamic stimulation gave better functional bene-
fit and appeared to be safer than thalamotomy,
being associated with fewer side effects and

complications. This was at additional cost and
the need for review and adjustment. Further
studies are needed to evaluate this procedure in
the longer term.

Reference Description Main outcomes 

de Bie et al Evaluation of the effects of unilateral pallidotomy in Stereotactic unilateral pallidotomy can improve symptoms and 
(1999b) patients with PD in 26 patients who also had disability in the ‘off’ phase. In the ‘on’ phase, dyskinesias disappeared 

disabling dyskinesias, painful and/or disabling at the side contralateral to the procedure
dystonia, and/or pain

de Bie et al Efficacy of unilateral pallidotomy in a randomized, Unilateral pallidotomy is an effective treatment in patients with 
(1999a) single-blind, multicentre trial in 37 patients advanced PD who have an unsatisfactory response to 

pharmacological treatment

Eskandar et al Seventy-five patients underwent unilateral pallidotomy Significant improvements in ‘off’-period scores for the activities of daily 
(2000) living portion of the UPDRS, motor scores, total ‘on’ time, 

L-dopa-induced dyskinesias, and contralateral tremor

Favre et al Patients’ perspective on their results after undergoing According to visual analogue scale scores, unilateral pallidotomy 
(2000) unilateral or bilateral pallidotomy significantly improved dyskinesias (P<0.05). The procedure also 

improved night sleep, muscle pain, freezing, overall ‘on’, overall ‘off’, 
and the duration of ‘off’ periods, but worsened the volume of the voice 
and articulation, increased drooling, and reduced concentration

Honey et al Twenty-one patients suffering from PD were followed Significant reduction in overall pain scores at 6 weeks (P<0.001) and
(1999) prospectively for 1 year after they had undergone 1 year (P=0.001) following pallidotomy

a unilateral pallidotomy

Jankovic et al Unilateral posteroventral pallidotomy on L-dopa-induced The mean UPDRS scores for L-dopa-related disability and pain 
(1999) dyskinesias in 42 patients followed for up to 9 months decreased from 1.95 to 0.74 (P<0.0001) and from 1.02 to 0.17 

(P<0.0001) respectively

Junque et al Fifteen consecutive patients with PD were assessed In the 3-month follow-up, learning, memory, and speed returned to the 
(1999) neuropsychologically before and after unilateral pre-surgical level, but verbal fluency remained below the baseline

posteroventral pallidotomy

Kimber et al Seventeen patients were assessed post-surgically for Improvements in bradykinesia are related to mechanisms other than 
(1999) mechanisms of improvement in bradykinesia pallidothalamocortical connectivity and may be the result of greater 

efficacy of external cues after withdrawal of the abnormal pallidal 
discharge

Limousin et al Effect of posteroventral pallidotomy on movement Movement time measured during unwarned simple and choice 
(1999a) preparation and execution in 27 parkinsonian patients reaction time tasks was improved for the contralesional hand. 

Movement times also improved for isometric and isotonic ballistic 
movements. Repetitive, distal, and fine movements were not improved

Martinez-Martin Eleven patients with PD and motor complications Pallidotomy significantly improved quality of life in patients with 
et al (2000) refractory to medical therapy underwent unilateral advanced PD

pallidotomy

Pal et al (2000) Fifteen patients (part of an original cohort of 24 patients) When compared with baseline scores, the reduction in limb 
underwent posteroventral pallidotomy for motor dyskinesias and off-state tremor scores persisted on the side 
fluctuations and disabling dyskinesias 3 years contralateral to the pallidotomy at the end of 3 years. However, all 
previously. Evaluation scales included UPDRS, Goetz other early benefits disappear and ADL continues to worsen as 
dyskinesia scale, and Purdue pegboard test the disease progresses

Samii et al Results of a 2-year post-pallidotomy follow-up study Improvements in dyskinesia and tremor on the side contralateral to 
(1999) in 20 patients pallidotomy are preserved, while the initial improvements in most other 

deficits disappear

Samuel et al Assessment of the effects of unilateral ventral medial Contralateral dyskinesias were most significantly reduced 
(1998) pallidotomy in 26 patients with medically intractable PD postoperatively (67%, P=0.0001); however, ipsilateral and axial 

and marked drug-induced dyskinesias. Patients were dyskinesias also improved. Median ‘off’-motor UPDRS score and 
assessed preoperatively and at 3 months and 1 year contralateral rigidity also improved significantly and there were 
postoperatively improvements in contralateral tremor and bradykinesia scores. 

Responses were generally maintained up to 1 year

Schmand et al Assessment of neuropsychological functioning in No significant differences over time were found between pallidotomy 
(2000) 19 patients with advanced PD after randomization and control groups, with the exception of a decrease of verbal fluency 

to unilateral pallidotomy in the left-sided pallidotomy group

Schrag et al Twenty-two patients with advanced PD followed-up The reduction of contralateral dyskinesias (median 67%) at 3 months 
(1999) more than 1 year after unilateral pallidotomy was slightly attenuated after 1 year to 55% (both P<0.001 compared 

with baseline)

Yokoyama et al Pre- and postoperative cognitive function was evaluated Cognitive dysfunction in patients with PD relates to advancement of 
(1999) in 25 patients with PD who underwent unilateral Hoehn and Yahr stage, but unilateral pallidotomy is not associated 

posteroventral pallidotomy with significant long-lasting cognitive deficits

ADL = activities of daily living; PD = Parkinson’s disease; UPDRS = Unified Parkinson Disease Rating Scale

TABLE 6. 
Unilateral pallidotomy
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Pallidotomy
Pallidotomy has so far been the most widely
reported surgical procedure for the treatment of
advanced PD (Table 6). As mentioned in the
1998 guidelines, the main effect of pallidotomy
is to improve contralateral dyskinesias (Lang et
al, 1997). Some improvement in other parkin-
sonian features also occurs. One study reported
improvements in movement times for isometric
and isotonic ballistic movements, although
motor initiation was unaffected (Limousin et al,
1999a). 

Motor execution tasks in ‘off ’ periods were
improved, but motor preparation tasks and distal,
fine and repetitive movements were no better
than pre-surgical levels (Jankovic et al, 1999;
Kimber et al, 1999; Limousin et al, 1999a). Few
studies have addressed the neuropsychological
aspect of unilateral pallidotomy and, although
decreased verbal fluency was found with left
pallidotomy in one study (Schmand et al, 2000),
the suggestion is that this procedure is not asso-
ciated with significant long-lasting cognitive
defects (Yokoyama et al, 1999). Additional long-
term studies are required.

Data on the long-term outcome of pallidotomy
are limited. A 1-year follow-up study (Schrag et
al, 1999) in 22 patients with advanced PD
reported that post-surgical reductions in con-
tralateral dyskinesias were most responsive to
this procedure and that this benefit was main-
tained over the 12 months of study. However,
pallidotomy had a less pronounced effect on
ipsilateral and axial dyskinesias. Both the
Unif ied Parkinson Disease Rating Scale
(UPDRS) and ADL scores showed modest
improvement compared with baseline and this
was also maintained throughout the year. These
results conf irm similar data from an earlier
study (Samuel et al, 1998).

Two-year follow-up data from 20 patients who
had undergone pallidotomy (Samii et al, 1999)
showed similar results. Reductions in contralat-
eral dyskinesias and ‘off ’-state tremor were
maintained over the 2-year period, but ipsilateral
dyskinesia, axial dyskinesia, ‘off’- or ‘on’-state
Perdue Pegboard Test, ‘off ’-state ADL, and
‘off’-state gait and postural stability remained at
baseline levels, while ‘on’-state ADL scores
worsened by 75%. Improvements in contralateral
dyskinesia and tremor scores were maintained in
15 patients whose progress was followed for a
further year (Pal et al, 2000).

Another study (Baron et al, 2000) assessed
the outcome of unilateral pallidotomy in 10
patients with advanced PD after 4 years of 
follow-up. Improvements in contralateral

tremor, akinesia, and drug-induced dyskinesias
were sustained in most patients over this time
period, although the UPDRS motor examina-
tion scores returned to baseline levels within 3
or 4 years. Despite disease progression, most
patients undergoing this procedure continued
to report quality of life (QoL) scores above
preoperative levels.

There is little new information regarding
bilateral pallidotomy and this omission is prob-
ably because of the risks associated with this
procedure. A recent study (Favre et al, 2000)
indicates that simultaneous bilateral pallido-
tomy can reduce all the key symptoms of
Parkinson’s disease (i.e. akinesia, tremor, and
rigidity) and the side effects of L-dopa treat-
ment (i.e. dyskinesias) and is more effective
than unilateral pallidotomy with regard to
tremor, rigidity, and dyskinesias. However, in
addition to previously described motor and
visual field deficits, bilateral simultaneous pal-
lidotomy may be followed by emotional, behav-
ioural and cognitive def icits, such as
depression, obsessive-compulsive disorders and
loss of psychic autoactivation-abulia, as well as
disabling corticobulbar dysfunction and apraxia
of eyelid opening. These side effects make this
type of surgery undesirable, even though signif-
icant improvement in motor def icits can be
achieved (Ghika et al, 1999).

Deep brain stimulation of GPi
There is little new information on deep brain
stimulation of the GPi. However, the study of
Vingerhoets and colleagues (1999; Table 7) con-
firmed that pallidal stimulation does give relief
of the motor symptoms of PD. In this study,
where neuropsychological assessment had been
performed, older patients and those needing high
preoperative levels of L-dopa were found to be
more vulnerable to cognitive decline than other
patients who showed no change in this parameter.

Reference Description Main outcomes 

Baron et al Non-blinded Core Assessment Four years after unilateral 
(2000) Program for Intracerebral pallidotomy, most patients 

Transplantations protocol continue to experience a quality of 
assessments in 10 of 15 patients life above preoperative levels
for 4 years following surgery

Vingerhoets Twenty non-demented Left or right pallidal stimulation for 
et al (1999) patients with PD were the relief of motor symptoms in PD 

neuropsychologically assessed seems relatively safe, although 
2 months before and older patients and patients 
3 months after unilateral needing high preoperative doses 
pallidal stimulation of L-dopa seem to be more 

vulnerable to cognitive decline

PD = Parkinson’s disease

TABLE 7. 
Unilateral globus pallidus internus stimulation
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Unilateral and bilateral STN stimulation
As described in the 1998 guidelines (Bhatia et
al, 1998), STN stimulation may produce the best
long-term improvements in patients with
advanced PD. Studies have indicated that unilat-
eral STN stimulation results in contralateral
improvements in all aspects of ‘off ’-period
parkinsonism, including tremor, but data are lim-
ited by the small number of patients participat-
ing (Kumar et al, 1998, 1999).

Kumar and colleagues (1999) also assessed
bilateral STN stimulation and found this proce-
dure to be particularly effective in patients with
significant bilateral disability. Bilateral STN
may also mildly improve ‘on’-period motor
function (Kumar et al, 1998) and benefit ‘off’-
period dystonia (Krack et al, 1999).

Dyskinesias have also been shown to improve
with bilateral STN stimulation, but this is proba-
bly related to the decrease in L-dopa require-
ments in these patients, rather than to the effects
of surgery (Benabid et al, 2000).

Deep brain stimulation of GPi vs STN
stimulation
There are few comparative data on these surgical
techniques in patients with advanced PD (Tables
8 and 9). One study (Burchiel et al, 1999)
involved 10 patients with idiopathic PD, L-dopa-
induced dyskinesias and response fluctuations,
who were randomized to the implantation of GPi
or STN stimulators. Results indicate that both
procedures are effective for advanced PD, giving
a 40% improvement in UPDRS after 12 months.
Rigidity, tremor and bradykinesia also improved
in both groups and no serious adverse effects
were reported.

Another study (Krack et al, 1998) compared
the benefits of these two procedures in patients
with young-onset (<40 years) PD. In ‘off ’-drug
phases, motor-score improvements were signifi-
cantly better in STN-stimulated patients com-
pared with those undergoing GPi stimulation
and were comparable to the best L-dopa
response. Rigidity and tremor improved in both
groups. In ‘on’-drug phases, GPi stimulation
resulted in a marked improvement in L-dopa-
induced dyskinesias compared with STN-stimu-
lation (P<0.05). Overall results favoured STN
stimulation over GPi stimulation; the former
procedure is, however, more technically demand-
ing, while the latter uses more power reducing
the longevity of the batteries.

Although STN stimulation appears to be more
promising than GPi stimulation, further random-
ized studies are needed to compare these proce-
dures and to investigate any differences in

Reference Description Main outcomes

Limousin et al Investigation in 12 parkinsonian patients Demonstrated the
(1997) of the difference between the effect of importance of STN 

STN and GPi stimulation on input in the control of 
movement-related activity. Unilateral non-primary 
stimulation of the contralateral STN motor areas
(6 patients) or GPi (6 patients) was performed

GPi = globus pallidus internus; STN = subthalamic nucleus

TABLE 9. 
Unilateral subthalamic nucleus stimulation
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Reference Description Main outcomes 

Burchiel et al A randomized, blinded comparison Pallidal and STN stimulation 
(1999) of GPi and STN stimulation appear to be safe and 

in advanced PD efficacious for the 
management of advanced PD

Hammerstad Follow-up of Burchiel et al (1999). UPDRS motor scores
et al (2000) 30-month follow-up of 6 PD patients

GPi = globus pallidus internus; PD = Parkinson’s disease; STN = subthalamic nucleus; UPDRS =
Unified Parkinson Disease Rating Scale

TABLE 8. 
Bilateral globus pallidus internus vs

subthalamic nucleus stimulation

KEY POINTS

Recommendations for surgical treatment of
Parkinson’s disease

■ Additional randomized controlled trials are necessary.

■ Unilateral thalamotomy can be considered for asymmetric, medically
intractable tremor. Bilateral thalamotomy is not appropriate because of
significant associated bulbar side effects.

■ Unilateral thalamic stimulation is as effective as thalamotomy for reducing
tremor, but produces increased functional benefit. Bilateral thalamic
stimulation is effective for bilateral tremor and has less risk of producing the
side effects observed with bilateral thalamotomy.

■ Unilateral pallidotomy often provides dramatic relief of dyskinesia, but this
effect is predominantly unilateral. Long-term follow up (up to 4 years) has
shown that the antidyskinesic effects persist, but that other features of
Parkinson’s disease, such as bradykinesia and rigidity, return owing to the
progression of the condition.

■ There are no new data on bilateral pallidotomy, and this may be because of
the significant side effects associated with this procedure.

■ Bilateral subthalamic nucleus (STN) stimulation has proved to be highly
effective in relieving most features of Parkinson’s disease, including ‘off’-
period dystonia. However, studies reporting a large number of cases have
yet to appear in the literature. Bilateral STN stimulation may be the
procedure of choice for non-demented patients who initially respond well to
L-dopa but, on average 10–12 years after the onset of Parkinson’s disease,
are fluctuating with dyskinesias and are under consideration for
apomorphine or have tried it unsuccessfully in practice despite good
responses to test doses.

■ Bilateral globus pallidus internus stimulation can also be effective, but
appears to be marginally less effective than STN stimulation in reversing
parkinsonism.



symptom response and the interaction of L-dopa
at each site. A large pragmatic trial of STN
surgery vs delayed surgery has just commenced
in the UK (PD-SURG), which is likely to pro-
duce substantial QoL data, as well as health eco-
nomic information on the true cost of the
procedure.

PSYCHOSOCIAL ISSUES OF 
TREATING PD
There is increasing recognition of the health bur-
den and health-care costs associated with PD.
Comorbid neuropsychiatric conditions, includ-
ing dementia, not only have detrimental effects
upon QoL for the patients and their carers, but
are also a major determinant of breakdown of
home support services and transfer to institu-
tional care, and hence a major driver of the
costs, both direct and indirect. 

Traditional clinical assessment tools for PD
concentrate on the impairments experienced by a
patient rather than their disability and handicap,
but QoL is now recognized as an important mea-
sure in health care, as it incorporates the
patient’s own perspective of their health. QoL
measures may be generic or disease specific.
Generic measures include the Sickness Impact
Profile (SIP), the Nottingham Health Profile
(NHP) and the Short Form-36 (SF-36). All have
drawbacks when applied to people with PD, such
as their length (SIP), insensitivity to lower levels
of ill health (NHP), and bias towards work-
related questions (SF-36). 

Disease-specific measures for PD include the
Parkinson’s Disease Quality of Life
Questionnaire (PDQL) and the Parkinson’s
Disease Questionnaire 39 (PDQ-39). The PDQ-
39 covers eight different dimensions (mobility,
ADL, emotional wellbeing, bodily discomfort,
stigma, social support, cognition and communi-
cation). It has validity for use among patients
attending movement disorder clinics for the
treatment of PD (Fitzpatrick et al, 1997) and
identifies problems that are important to these
patients. The PDQ-8 is a shortened version of
the PDQ-39 and has also been validated.

Recent studies examining the factors that con-
tribute to QoL in PD have repeatedly indicated
that depression is a major component (Hobson et
al, 1999; Karlsen et al, 1999; Findley et al, 2000;
Kuopio et al, 2000; Schrag et al, 2000). For
example, in the recent Global Parkinson’s
Disease Survey using the Beck Depression
Inventory (BDI), over 58% of the observed vari-
ation in QoL could be explained by depression.
Significantly, depression assessed using the BDI
was underreported by the patients themselves

(Findley et al, 2000). Other less signif icant
determinants of QoL include disability, postural
instability, self-reported insomnia and cognitive
impairment (Hobson et al, 1999; Karlsen et al,
1999; Schrag et al, 2000).

Depression
Assessing the prevalence of depression in PD is
problematic owing to symptom overlap and, in
particular, somatic symptoms. Estimates of the
frequency of depression associated with PD
range between 20 and 90%. The disparity
relates mainly to methodological differences,
notably patient selection and the tool(s) used to
assess depression. Clinic-based studies have
found generally higher frequencies, while com-
munity-based studies have yielded lower fig-
ures, which are sometimes only marginally
higher than the prevalence of depression in the
general population.

One review of 14 studies suggested that
depression affects approximately 46% of
patients with PD (Gotham et al, 1986). The
extent of depression is higher in PD than in other
chronic diseases and there is no correlation with
the severity or duration of PD. Clinical features
include a greater frequency of dysphoria, irri-
tability, sadness, suicidal ideation and anxiety,
but there is a reduced frequency of guilt and
self-blame, delusions and hallucinations, and
actual suicide compared with endogenous
depression (Gotham et al, 1986).

The most suitable screening tools for depres-
sion in PD are probably the Geriatric
Depression Scale, the Hospital Anxiety and
Depression Scale and the Centre for
Epidemiologic Studies Depression Scale
(Beekman, 1999). These scales are easy to
administer and are relatively unaffected by over-
lap with symptoms of physical illness. All three
have well-established cut-off points for probable
depression. Once diagnosed, the monitoring of
depression may best be carried out using the
Montgomery-Åsberg Depression Rating Scale
or the Hamilton Rating Scale (Beekman, 1999).
The BDI has been used in a number of studies
to assess depression in PD. The validity of this
scale as a diagnostic measure of depression in
PD has not been established. Indeed, it may
measure distress rather than depression in dis-
abled people (Wade, 1992).

Treatment of depression in PD
Currently, depression is undertreated and there
are no clear guidelines on the management of
depression in PD. Furthermore, there have been
no adequately conducted double-blind trials of
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antidepressant treatment in PD (Allain et al,
2000). Treatment options include counselling,
antidepressant drugs, and, in extreme depression,
electroconvulsive therapy.

Few studies have evaluated efficacy and tol-
erability of antidepressant drugs in PD. The
most widely prescribed are the tricyclic antide-
pressants (TCAs) and selective serotonin reup-
take inhibitors (SSRIs). TCAs have variable
anticholinergic, sedative and hypotensive
adverse effects. In the appropriate patient, both
anticholinergic and sedative effects may actu-
ally be benef icial, although in the elderly
patient TCAs are generally best avoided. SSRIs
can theoretically worsen parkinsonism,
although in practice this rarely occurs. Drugs
in this class should not be co-prescribed with
selegiline if possible because of the risk of pre-
cipitating the so-called ‘serotonin syndrome’
(overall frequency 0.24%, serious in 0.04%)
(Richard et al, 1997). 

There is anecdotal evidence that some SSRIs
may make parkinsonism worse (Richard and
Kurlan, 1997), particularly in de novo patients.
Paroxetine has been associated with inducing or
aggravating movement disorders more than
other agents in this class (Jiminez-Jiminez et al,
1994) but more recent work refutes this claim
(Tesei et al, 2000). It should be restated that
electroconvulsive therapy has an important role
in those cases refractory to antidepressant
drugs, and may have a beneficial effect on the
motor dysfunction as well as the psychological
state.

Dementia
Prevalence figures for dementia in PD vary, but
a recent community-based study reported that
44% of patients over the age of 60 years ful-
filled established criteria (Hobson and Meara,
1999). Risk factors include older age (Ebmeier
et al, 1990; Stern et al, 1993), older age at onset
of PD (Ebmeier et al, 1990; Biggins et al,
1992), longer duration of disease (Biggins et al,
1992) and psychotic reactions to L-dopa (Stern
et al, 1993).

Around 20% of patients on long-term
dopaminergic therapy manifest visual hallucina-
tions, confusion or paranoid delusions.
Monoamine oxidase B inhibitors, anticholiner-
gics and dopamine agonists have a high risk of
precipitating or exacerbating hallucinations and
confusion. In the PD patient with neuropsychi-
atric symptoms, the first therapeutic decision
should be to review the patient’s antiparkinson-
ian medication and, if necessary, to gradually
withdraw these drugs.

Treatment of psychosis in PD
When neuropsychiatric symptoms occur in the
patient with PD, management of the motor dys-
function becomes more complex. The best out-
come will invariably be a compromise between a
relatively mobile but psychotic patient and a
non-psychotic but immobile one. The emergence
of psychosis is an ominous sign, being a strong
predictor of institutionalization (Goetz and
Stebbins, 1993) and increased mortality
(Starkstein et al, 1990).

The most important practice point in the man-
agement of a PD patient with neuropsychiatric
features is caution in (or preferably avoidance
of) the use of neuroleptic medications, which are
the mainstay of antipsychotic treatment in other
patient groups. Neuroleptic sensitivity reactions
can precipitate severe parkinsonism, impair con-
sciousness levels, and induce autonomic distur-
bances reminiscent of neuroleptic malignant
syndrome (McKeith et al, 1992). Acute
dopamine D2 receptor blockade is thought to
mediate these effects. Atypical and novel
antipsychotics, such as risperidone and olanzap-
ine, can have unpredictable motor effects in
patients with PD (Friedman and Factor, 2000). A
newer agent, quetiapine, is currently under
investigation, but only one paper has been pub-
lished on this drug (Fernandez et al, 2000). The
role of cholinesterase inhibitors (including
rivastigmine and donepezil) in the management
of the PD patient with psychotic symptoms and
evidence of cognitive impairment is also cur-
rently being evaluated.

The management of psychosocial issues and
comorbid conditions in the PD patient is under-
investigated. Comorbid psychosis also occurs in
PD patients. It is often associated with cognitive
impairment and may also be associated with PD
drug therapy. Psychosis in PD is underinvesti-
gated and there are no UK treatment guidelines
to aid physician decision making. The working
group suggests that the treatment approach
should involve the elimination of unnecessary
drugs in the regimen and simplif ication of
antiparkinsonian therapy, and only then should
introduction of atypical antipsychotic agents be
considered after consultation with a psychiatrist
or neuropsychiatrist. Dopamine agonists should
normally be avoided in these patients.

There are few data on the use of atypical
antipsychotics in PD patients. In a multicentre
investigation, the medical records of 172 consec-
utive patients treated with clozapine were
reviewed (Trosch et al, 1998). Clozapine
improved psychiatric symptoms of psychosis,
anxiety, depression, hypersexuality, sleep distur-
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bance and akathisia, and there were modest
improvements in tremor, torticollis, limb dysto-
nia and pain. Recent studies on olanzapine have
concluded that it worsens parkinsonism and so
should be avoided in PD (Molho and Factor,
1999; Friedman and Factor, 2000; Goetz et al,
2000). All antipsychotics should be prescribed
only by specialists familiar with their use and
then only in low doses.

The working group concludes that the multi-
disciplinary team should be alert to the possibil-
ity of depression, cognitive impairment and/or
psychosis in PD patients, and will often need to
seek support from a psychiatric or neurospychi-
atric specialist team in their management.

MODELS OF MANAGEMENT
In the absence of well-conducted, randomized,
controlled trials, management strategies lack a
sound evidence base. Arrangements will neces-
sarily vary and reflect local circumstances, but
the four-stage management paradigm developed
by the Primary Care Task Force for the
Parkinson’s Disease Society (UK) is a useful aid
(Parkinson’s Disease Society, 1999). The work-
ing group recognizes that principles such as spe-
cialist assessment and a multidisciplinary team
approach to management are valuable. 

Individual GPs will have experience of manag-
ing very few patients with PD. Most will have
only three or four such patients. It is difficult,
therefore, for GPs to develop the expertise that
comes with the experience of managing large
numbers of patients and to keep appraised of
new therapeutic developments. There is now
consensus that patients suspected of having PD
should, where local provision allows, be referred
for assessment to a movement disorders special-
ist (Parkinson’s Disease Society, 1999). In the
UK this will usually be a neurologist or geriatri-
cian with an interest in PD. Assessment should
ideally be carried out before treatment is started
in order to both aid diagnosis and allow consid-
eration of the best treatment strategy for each
individual. Local development of shared care
guidelines between primary and secondary care
is to be encouraged.

If specialist services are not readily avail-
able, an alternative approach might be for GPs
to specialize within primary care groups or to
use the experience of a PD nurse specialist.
The impact of PD nurse specialists is currently
under investigation by Hurwitz and colleagues
(1999) in a randomized, controlled trial using
QoL assessments as a main end point. Nurse
specialists may be community or hospital
based but in all cases it is desirable that they

have well-developed links with specialist
movement disorder services.

PD is a progressive condition and complica-
tions emerge in many patients over time (Iansek,
1999a). Problems such as postural instability,
falls, and speech and swallowing diff iculties
respond poorly to dopaminergic treatment
(Playfer, 1997). Many patients are elderly and
management is further complicated by the pres-
ence of cognitive impairment, multiple pathol-
ogy and polypharmacy. Because of these issues,
PD is best managed by a coordinated interdisci-
plinary team (Iansek, 1999b).

Core members of a multidisciplinary/interdis-
ciplinary team include a movement disorders
specialist, a nurse specialist, a physiotherapist,
an occupational therapist and a speech therapist.
Other relevant professionals are the dietician,
the social worker, the psychiatrist and the psy-
chologist. The team should work to agreed pro-
tocols and be alert to the psychosocial as well as
the medical issues. One member, usually the
nurse specialist, should have a coordinating
role. Good communication is essential, both
within the team and with community services.
The team should engage fully with clinical
effectiveness and be subject to the rules of clini-
cal governance.

The need to provide support for carers should
be recognized, particularly in the palliative stage
of disease (Parkinson’s Disease Society, 1999).
Access to social services and respite care is an
important element in helping to avoid institu-
tional care where possible. The Parkinson’s
Disease Society has produced a booklet dis-
cussing the commissioning of services for PD
(Thomas et al, 1999).

IMPLEMENTING GUIDELINES
There is a wealth of literature on guideline
development but little on their implementation.

One study, funded by the King’s Fund in 1995,
assessed 17 different projects which were under-
taken over 18 months with the aim of putting
evidence into practice. These projects were not
PD-related but helped to identify four important
factors that can help to achieve an embedded
change in practice. These key factors were: 
■ Resources (time, money, skills)
■ The recognition that the proposed change

would offer real benefit (savings in time or
money, improved patient care and/or profes-
sional development)

■ Enough of the right people, especially clinical
leaders, on the team, as early as possible

■ An interactive approach related to current
practice (small group or face-to-face teaching).

Hospital Medicine, August 2001, Vol 62, No 8 467



It is important that, for the purposes of imple-
mentation, recommendations are straightfor-
ward. To this end, the working group suggests
the following: 
■ GPs should refer PD patients early and

untreated to specialists with an interest in this
disease

■ Specialist services should be organized into
coordinated teams

■ Neurologists and geriatricians should con-
sider using alternatives to L-dopa therapy,
such as dopamine agonists, in biologically
younger patients

■ Local implementation meetings should be
held

■ Communication between all parts of the PD
service should be mediated and improved by
the PD nurse specialists. 
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