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PAIN IN PARKINSON'’S DISEASE

Grace Helena Letro', Elizabeth M.A.B. Quagliato®, Maura Aparecida Viana®

Abstract — Pain may precede the diagnosis in Parkinson’s disease (PD). The goal of this study was to assess the
pain in a group of 20 females and 30 males with PD, after excluding co-morbidities as causes. It was used the
following tools: Unified Parkinson’s Disease Rating Scale, McGill questionnaire and Beck Depression Inventory. In
27 patients (54%), the pain was associated with PD, occurring in 22 (44%) in the off period and 5 (10%) in both on
and off periods. The off period resulted in an increased frequency of pain, which was related to stiffness. There
was no association between pain and tremor in off period, neither between pain and Modified Hoehn and Yahr
stage, nor the Schwab and England scale. It was not observed an association between pain and depression, neither
between pain and dyskinesia. It was noticed the improvement in pain in 16 patients with levodopa (59.26%).
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Dor na doenga de Parkinson

Resumo — Dor pode preceder o diagndstico na doenca de Parkinson (DP). O objetivo deste estudo foi avaliar
a dor num grupo de 20 mulheres e 30 homens com DP. Apds a exclusao das co-morbidades como causa. Foi
usado o seguinte: Unified Parkinson s Disease Rating Scale, o questionario de dor McGill e o Inventario de
Depressao de Beck. Em 27 pacientes (54%), a dor associou-se com a DP, ocorrendo em 22 (44%) no periodo
off e em 5 (10%) nos periodos on e off. O periodo off resultou num aumento da frequiéncia da dor, o qual se
relacionou com a rigidez. Nao houve associagao entre dor e tremor no periodo off, estagio Hoehn e Yahr
modificado, nem a escala de Schwab e England. Nao foi observado associagao entre dor e depressao, nem
entre dor e discinesia. Foi observada a melhora da dor em 16 pacientes com levodopa (59.26%).

PALAVRAS-CHAVE: doenga de Parkinson, dor, levodopa.

Pain has been reported since the first descriptions of
Parkinson’s disease' (PD). It has been shown as an onset
symptom of the disease occurring before motor symp-
toms. Patients with PD reported sensitive symptoms, pre-
ceding or following the motor picture (from 40% to 75%)>.
The causes of pain in PD are the co- morbidities, disease
symptoms and complications of PD treatment itself. Af-
ter the first months or years of levodopa treatment, mo-
tor and non motor fluctuations generally occur, triggered
by the pharmacokinetic properties on this drug, leading to
decreased effectiveness. Among the non motor symptoms
it could be found sensitive, psychical, cognitive and auto-
nomic changes. Pain fluctuates with motor symptoms®’,
specially in the presence of stiffness and akinesia, but not
related to tremor®. Stiffness and akinesia contribute to 1/3
of pain in PD cases®. Aching, cramping and joint pains fre-
quently result from a lack of mobility in affected limbs’.
Shoulder pain is a common complaint in PD, which may

precede the motor symptoms or may manifest itself dur-
ing disease evolution. One of the two main types of shoul-
der pain in PD is the pseudorheumatic, directly related to
neurological symptoms, which is dopamine responsive.
The other one is pain due to degenerative lesions that
could appear or worsen with PD. Another etiology of pain
is the primary sensitive syndrome, frequent in young PD
patients, whose cause is unknown, suggesting that the bas-
al ganglia may contribute to nociception’. This pain is de-
scribed as vague, poorly located, discomfort, tension, tick-
ling, burning and it could precede the motor symptoms
of PD, with little response to dopaminergic therapy®’.
Genital pain usually occurs in perimenopausal or post-
menopausal patients. In PD female patients, it may fluc-
tuate with motor symptoms. Levodopa improves the pain
in some cases, although in others it may worsen™". Oral
pain or burning mouth syndrome occurs more frequent-
ly in postmenopausal patients and it was reported in PD™,
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Dyskinesias related to levodopa cycle may cause pain.
Dystonia preferably occurs in the off period and general-
ly on feet®”. Primary parkinsonian pain is complex and may
involve sensory pathways within the basal ganglia and the
thalamocortical basal ganglia circuits™. Lesions in dorsal
horn layer |, parasympathetic and sympathetic pre and
postganglionic neurons were described in PD patients that
were positive for o0 — synuclein®.

Goetz et al.* used McGill questionnaire to evaluate
pain in PD. This questionnaire is worldwide applied for
other painful syndromes and it is also used in Brazil”.

The objective of this study to evaluate the frequen-
cy of pain in a group of 50 patients and correlate it to the
worsen parkinsonian symptoms (off period), depression,
dyskinesia and also to observe the levodopa effect in pain
associated with PD.

METHOD

This prospective study was carried out from March 2005 to
February 2006 in the Movement Disorders Clinic from the Neu-
rology Department on the Clinical Hospital of the State Univer-
sity of Campinas. The 50 PD patients were included in this re-
search after reading and signing the Free and Informed Consent
approved by the Research Ethical Committee of the Faculty of
Medical Sciences from the State University of Campinas.

Table 1. Demographic and clinical data of 50 PD patients.
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Patients aged 40 years or more, with idiopathic PD according
to the London Brain Bank criteria'® and taking levodopa were in-
cluded in this study. A brain computer tomography (CT) or brain
magnetic resonance imaging (MRI) was performed to exclude
other diagnosis. Exclusion criteria were the use of dopamine
blocker substances and a score of less than 20 on Mini Mental
State Examination” (MMSE). Patients remained without medi-
cation for 12 hours before the first assessment, being evaluat-
ed in off period. They were submitted to a questionnaire which
included epidemiological data, sensitive and motor symptoms.
The differential diagnosis between secondary pain to PD and os-
teoarthrosis was established by both clinical history and physi-
cal examination. The patients were assessed with Unified Parkin-
son’s Disease Rating Scale subscales Il (daily activity), Il (motor
examination), IV (motor complications)®, V (modified Hoehn and
Yahr staging) and VI (Schwab and England) in the off period. Af-
ter these assessments, they took their usual doses of levodopa
and were evaluated again after 60 minutes (on period), with both
McGill questionnaire® and Beck Depression Inventory (BDI)™.

Spearman correlation was applied to study the relationship
among the UPDRS subscales, the duration of disease time and
pain total index. Methodological analysis of variance with rank
transformation was applied to compare the pain total index to
gender, depression and dyskinesia. In order to Fisher Test was
used to assess the effects of levodopa in the pain.

Gender Male 30 (60%)
Female 20 (40%)
Mean age at onset of symptoms 54.84+9.54 Years
Mean duration of disease 8.06+4.77 Years
Symptoms Stiffness / bradykinesia 4 (8%)

Tremor / stiffness / bradykinesia

45 (90%)

Tremor / stiffness / bradykinesia / postural instability 1(2%)

Modified Hoehn and Yahr stage Stage 1 4 (8%)
Stage 1.5 2 (4%)
Stage 2 23(46%)
Stage 2.5 13 (26%)
Stage 3 4(8%)
Stage 4 4(8%)
Patients on levodopa therapy 50
Patients on dopamine agonist therapy Zero
Depression No depression 28 (56%)
Mild to moderate depression 17 (34%)
Moderate to severe 2 (4%)
Major depression 3 (6%)
Dyskinesia 9 (18%)

e Early morning dystonia — 2 patients
o Painful dyskinesia — 1 patient
* No disabling dyskinesia — 9 patients

No dyskinesia 41(82%)
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RESULTS

Table 1 shows demographic and clinical data of 50 PD
patients.

Nine (18%) patients had one or more pains related
to co-morbidities and some of them had also present-
ed pain related to PD. Osteoartrosis was found in six pa-
tients (12%), radiculopathy L4—Ls in four (8%); disc hernia
C4—Cs in two (4%) and disc hernia Tg—Tyg in one (2%). Pa-
tients with osteoarthrosis presented pain through joint
movements, improved with rest, analgesic and anti-in-
flammatory drugs.

In PD patients the pain appeared or increased during
the periods of less mobility (off periods), when analge-
sics, antidepressants and anti-inflammatories drugs were
ineffective.

This study observed that pain for PD appeared during
evolution of disease, on the body side which presented
more motor symptoms. Neuroimage examinations did not
show changes on cervical, thoracic and lumbar spine CT
or MRI. Table 2 shows evaluation of pain.

There was association between stiffness and pain in
off period (p=0.0315), but not between tremor and pain
(p=0.7912). There was a correlation between the activities
of daily living (UPDRS subscale Il) and pain during off pe-
riod (p=0.0146), but it was not significant between motor

Table 2. Evaluation of pain.

Pain 27 (54%)
No pain 23 (46%)
Pain attributed to osteoarthrosis* 6 (12%)
Site of pain attributed to PD limb 8 (16%)

shoulder 7 (14%)
generalized 5 (10%)
lumbar 4 (8%)
cervical 2 (4%)
back 1(2%)

16 (59.26%)

11 (40.74%)

*These patients had also presented pain related to PD.

Pain improvement under levodopa effect

No pain improvement levodopa effect

Table 3. Correlation among gender, depression and dyskinesia to pain.
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examination (UPDRS subscale Ill) and pain (p=0.0563). It
was not observed association between modified Hoehn
and Yahr staging (p=0.09791) and pain, neither the Schwab
and England scale and pain in off period (p=0.1602), nor
duration disease (p=0.0523) and pain (p value based on the
correlation coefficient of Spearman).

Table 3 shows correlation among gender, depression
and dyskinesia with pain.

DISCUSSION

In this study, it was observed that 54% of patients had
pain, according to literature>*”””. The onset of pain oc-
curred during the evolution of PD, on the body side which
presented more motor symptoms. Predominance of pain
was found in the off period in 44% of patients. Stiffness
was suggested as a pain factor, but it was not occurred in
relation to tremor. Studies have shown a predominance
of pain in the off period and may be related to increase of
stiffness**”. The onset of pain on the most affected body
side does not mean that pain is caused only by stiffness
and/or bradykinesia, a hypothesis that could show that
both the pain and motor symptoms share similar mecha-
nisms, what means that modulation of pain could be per-
formed by dopaminergic pathways on basal ganglia, where
the lack of dopamine leads to a painful condition'®*%,

Association between dyskinesia and pain was not seen
as is others studies*”. Probably this is not observed, be-
cause the sample of dyskinesia patients was little and the
methodology applied is for great sample.

Depression was not an important factor to trigger the
pain. Starkstein et al. have shown that pain is significant-
ly more severe in patients with major depression than
in patients with minor or no depression®. According to
BDI, this study observed no depression in 56% of the pa-
tients, mild to moderate in 34%, moderate to severe in 4%
and mayor depression in 6%. These data corroborated to
Starkstein et al.”, who concluded that the pain is more se-
vere in patients suffering with major depression.

It was shown an association between activities of daily
living (UPDRS-subscale I1) in the off period, but it was not
observed association between Schwab and England scale

Pain

Variables n Mean SD Min Median Max p-value*
Male 30 11.03 13.98 0.00 3.00 46.00 0.3303
Female 20 15.05 16.60 0.00 9.50 53.00

Depression 22 17.50 17.52 0.00 12.50 53.00 0.0733
No depression 28 8.82 1.75 0.00 0.00 37.00

Dyskinesia 9 13.44 12.06 0.00 14.00 33.00

No dyskinesia 41 12.46 15.75 0.00 7.00 53.00 0.5935

*p-value based on ANOVA with processing rank; n: sample; mean: average score of pain; SD: standard deviation; min: minimum; max: maximum.
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ADL and pain in the off period. Although, this scale of ac-
tivities of daily living is used to assess the severity of the
disease, it was observed that UPDRS — subscale Il was more
sensible. Association between modified Hoehn and Yahr
stage and pain was not observed. There has been a greater
predominance of stage 2 (46%) and 2.5 (23%). Perhaps, this
association had not occurred due to these stages which are
minimally disabling” or because these patients on these
stages are taking levodopa and responding this medication.

The improvement of the pain was found in 59.26% of
the patients under levodopa effect. However, in 40.7% of
these patients this was not observed, suggesting that in
addition to the patients who were in “wearing-off” status,
there must have been nondopaminergic mechanisms re-
lated to primary pain in PD". Recent studies had shown a
reduction of the threshold to pain in PD*, Brefel-Cour-
bon et al.?® investigated the pain in PD patients and con-
trols by means of thermal stimulation and cerebral activ-
ity with positron emission tomography. They concluded
that pain threshold in PD patients in off condition was
significantly lower than in controls and the administra-
tion of levodopa significantly raised pain threshold in PD
patients, but not in controls. Moreover, PD patients have
higher pain induced by activation in nociceptive pathways,
which can be reduced by levodopa.

Gender and duration of disease were equivalent be-
tween the two groups (pain and no pain) in other study*.
This study observed neither the relation between gender
and pain, nor duration of disease and pain.

Pathophysiology of PD primary pain is little under-
stood, as well as the olfactory dysfunctions®. The involve-
ment of the dopaminergic system in pain transmission is
still controversial. Presynaptic dysfunction of nigrostri-
atal dopaminergic pathway in burning mouth syndrome,
suggested that the pathophysiology of this disease is the
same for the pain in PD™. Other possibility is that the
physiopathological changes in the first pathways of pain
transmission in the spinal dorsal cord described by Braak
et al.” lead to a pain in PD patients.

In summary, this study showed that the pain is a fre-
quent complaint in PD patents. Stiffness might be a fac-
tor for the beginning of pain, but the tremor did not show
this effect. However, there have been patients with pain
in both on and off periods; probably these patients were
in “wearing-off” status, requiring adjustment to medica-
tion. Neither dyskinesia nor depression was suggested re-
lation to pain in PD. More than 50% of patients had im-
proved under levodopa effect. Recognizing if the pain in
PD is a primary or secondary condition, allows the adjust-
ment of levodopa when necessary. In other situations, the
use of analgesic, anti-inflammatory, antidepressant or an-
ticonvulsive drugs, associated with physiotherapy permits
a better quality of life to parkinsonian patients.
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