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Abstract. Pain is a very frequent symptom with influence on the quality of life in Parkinson’s disease (PD), but is still
underdiagnosed and commonly treated only unsystematically. Pain etiology and pain character are often complex and multi-
causal, and data regarding treatment recommendations are limited. Pain can be primarily related to PD but frequently it is
associated with secondary diseases, such as arthrosis of the spine or joints. However, even basically PD-unrelated pain often is
amplified by motor- or non-motor PD symptoms, such as akinesia or depression. Beyond an optimization of anti-parkinsonian
treatment, additional pain treatment strategies are usually needed to properly address pain in PD. A careful pain history and
diagnostic work-up is essential to rate the underlying pain pathophysiology and to develop a targeted therapeutic concept.
This review gives an overview on how pain is treated in PD patients and how patients assess the effectiveness of these
therapies; here, the manuscript focuses on pathophysiology-driven suggestions for a multimodal pain management in clinical
practice.
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INTRODUCTION

In Parkinson’s disease (PD), impairment of quality
of life (QoL) is frequently related to a variety of non-
motor symptoms even more than to motor-symptoms
[1–4]. Pain was realized to be among the most fre-
quent non-motor complaints, affecting 68–95% of
PD patients (depending on the design, questionnaires
or types of pain assessed) across all clinical stages
[4–7].

The etiology and phenotype of pain in PD patients
is complex, often multi-factorial, and—even in cases
with apparently PD-unrelated pain, e.g., due to
arthrosis of spine or joints—amplified by motor- or
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non-motor PD symptoms such as akinesia, rigidity,
or depression. There are different classifications of
pain subtypes in PD [8, 9] which share some aspects
but differ in others, indicating that a universal cate-
gorization is not available yet.

Data regarding the real-life therapy of pain in PD
are limited. One reason might be related to the obser-
vation that many patients do not ascribe their pain to
PD and therefore prefer to consult specialists other
than neurologists, e.g., orthopedists or general prac-
titioners [4]. Accordingly, treatment is frequently
more dependent on the specialty of the medical pro-
fessional consulted than based on the underlying
pathophysiology.

This review intends to give an overview on pain
classification, pain assessment, pain presentation,
and the existing therapy landscape and focusses
on pathophysiology-driven recommendations of pain
treatment in PD.
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PAIN PATHOPHYSIOLOGY AND
CLASSIFICATION IN PD

Pain can be related to PD itself and occurs as
´central´ pain as a result of an objective pain-
processing and pain-perception disturbance within
ascending and descending pathways [10]. Pain
experience results from a complex integration
of sensory-discriminative, affective-motivational,
cognitive-evaluative, and autonomic-neuroendocrine
processes [11]. As such, many of the pain process-
ing structures are directly involved in the spread
of the PD pathoanatomy in the nervous system at
various neuropathological stages [12], given that
every localization of pain has been described in PD
[11]. The basal ganglia are substantially involved
in ascending and descending central pain process-
ing, and dopamine decrease induces a lowering in
the threshold for multimodal pain [13]. In addition,
local neurodegenerative changes in spinal excitability
with painful hyperactivity in primary afferent noci-
ceptors or a diminished dopaminergic descending
inhibition seem to be pathophysiologically relevant
in PD [14–17]. However, results of studies inves-
tigating the influence of dopaminergic replacement
therapy on objective pain thresholds yield contro-
versial findings for levodopa [18–21]. Furthermore,
other areas neurodegeneratively affected in PD [12]
(such as certain cortical regions including limbic
structures, thalamus, brainstem nuclei, the periaque-
ductal grey matter, and the spinal cord) contribute to
abnormal central nociceptive pain processing [13].
Additionally, molecular changes of the cytoskeleton
and mitochondria in PD might lead to hyperactivity of
the nociceptor resulting in neuropathic pain [14] and
increased pain sensitivity as the result of a reduced
nociception threshold [22, 23].

However, pain far more frequently presents not
as ´central´ but as musculoskeletal/nociceptive pain
in PD patients, and in about half of the (in average
elderly) PD population, it is related to secondary dis-
eases such as spine or joint arthrosis [4, 5]. Pain
related to arthrosis of the spine or joints likely is
amplified by akinesia and rigidity, but there is no
clear relationship of severity of motor symptoms
and pain reported [4, 5, 7, 24]. Accordingly, pain
and motor impairment do not correlate well [25],
suggesting that both symptoms do not necessarily
share the identical pathogenetic mechanisms [14].
Nevertheless, it has to be kept in mind that muscu-
loskeletal pain preferentially of one side of the body,
e.g., as ‘shoulder-arm-syndrome’, is a very typical

early presentation of akinesia and rigor in PD [26]
and frequently might be missed.

Female gender, dyskinesia, postural abnormalities,
motor complications, and depression have been found
as predictors for pain in PD (review in [27]). Reports
on gender differences regarding pain perception [28]
support the hypothesis that genetic variants might
contribute to pain susceptibility [29] or other pain
aspects such as time of onset [30]. Common comor-
bidities in PD patients known to trigger pain include
diabetes mellitus, osteoporosis, rheumatic diseases
and arthritis [31–33].

Today, the classification of pain in PD by Ford [8,
34] is still the most commonly used: it differenti-
ates pain into musculoskeletal, radicular/neuropathic,
dystonia-related, akathic discomfort/pain, and central
pain.

PAIN PRESENTATION AND ASSESSMENT
IN PD

Most epidemiological data are based on question-
naires which were not specifically validated for PD
patients so that results have to be interpreted with
caution. The King’s Parkinson’s disease pain scale
(KPPS) is to date the only questionnaire that is specif-
ically calibrated and validated for PD and is highly
recommended to qualitatively and quantitatively
assess pain and to ascribe the pain pathophysio-
logically. The scale contains seven different pain
domains comprising musculoskeletal pain, chronic
pain (central and visceral), fluctuation-related pain,
nocturnal pain, oro-facial pain, discolouration or
oedema/swelling and radicular pain as well as 14 sub-
categories [35]. This assessment tool is based on the
pain classification according to Ford [8] but also con-
siders pain types of other classifications such as motor
fluctuations or visceral pain [9].

A large population-based cohort study with 33.388
participants revealed that subjects developing PD
within a mean-follow-up of three years more fre-
quently had pain before PD diagnosis, suggesting
pain might be a very early non-motor-sign in some
PD patients [36]. Accordingly, 5.5% of PD patients
reported pain as their first symptom [4]. In a
recent large questionnaire-based study with 2.814 PD
patients in Germany, spinal–paravertebral pain was
reported to be the most frequent form of pain, fol-
lowed by joint and musculoskeletal pain and for every
localization, pain occurrence was higher in females
compared to males [28]. These observations are in
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line with earlier findings in smaller cohorts of 96,
176, and 181 patients, respectively, describing mus-
culoskeletal pain as the most frequent pain subtype
in PD [4, 5, 37] that is mainly localized in the back
or joints and often occurs as pain attacks [4]. While
nociceptive pain was considered to be common, neu-
ropathic pain character has only been reported by a
minority of PD patients with pain [4] but still occurs
more frequently than in the general population [9].
PD-associated pain has been found to be chronic in
at least two thirds of the affected patients [4, 31].
Poorer balance performance, a shorter disease dura-
tion, and poorer health-related QoL were found to
be independently associated with pain severity in PD
[38].

In addition, there are some specific pain syndromes
in PD which have to be kept in mind, including the
so-called coat-hanger pain that occurs in cases of pro-
nounced orthostatic dysregulation and although it is
more frequent in multisystem atrophy (MSA) it can
occur also in PD and is often associated with strong
headache and neck pain [39]. Furthermore, pain due
to constipation which is frequent in PD can cause
abdominal pain.

Noteworthy, the patients often will not report on
pain by themselves because they do not refer the
pain to their PD symptoms complex [40] so that
taking a careful pain history should be an essential
part of a consultation with a given PD patient. To
explore non-motor symptoms might be a particular
challenge in very advanced disease, i.e., finally in
the palliative stage of PD treatment. Here, a port-
folio for pain management is an important element
of the disease-specific, multidisciplinary conceptu-
alization of palliative care for which specific tools
may be needed such as the application of pain obser-
vation tools in PD with dementia (often adapted
from generic tools) that could identify specific pal-
liative care needs in PD [41]. Such awareness for
pain (which might not be communicated verbally)
needs guidelines for the complete team of health care
professionals involved [42, 43].

GENERAL ASPECTS OF PAIN
TREATMENT IN PD

Despite the high prevalence of pain in PD, litera-
ture data suggest that only up to a maximum of 50% of
PD patients receive at least some type of pain therapy
[4–6, 31, 44].

Still, the fundament of pain therapy should be
an optimized dopaminergic treatment which can
improve pain related to insufficient dopaminergic
supply such as akinesia and/or rigidity [45, 46],
pain due to dopaminergic over-supply such as dysk-
inesia and/or dystonia [22], or central pain that is
dopamine-sensitive [9]. This concept was reported
to be effective in about 30% of PD patients [4]. A
standardized levodopa test can be helpful to decide
whether the pain is dopaminergic responsive or not,
but any result of this short-term effect must always be
interpreted with caution so that the long-term assess-
ment of pain under dopaminergic therapy over several
weeks remains essential [27].

A systematic review and meta-analysis including
databases from January 2014 until February 2018
investigated the efficacy of a variety of novel, com-
plimentary, and conventional treatments for pain in
PD and found the greatest reduction in pain for
safinamide, followed by cannabinoids and opioids,
multidisciplinary team care, COMT-inhibitors, and
electrical and Chinese therapies, while the weak-
est effects were obtained for dopaminergic agonists
and miscellaneous therapies [47]. Table 1 gives
an overview of larger randomized controlled trials
(RCT) of antiparkinsonian drugs and opioids assess-
ing the effect on pain in PD patients.

However, it was not antiparkinsonian medication
but rather pain killers such as nonsteroidal anti-
inflammatory drugs (NSAID) that have been reported
by PD patients to be mostly used to treat their
pain [4, 28] with frequencies of 70% for ibuprofen
and 36% for diclofenac [4], without gender differ-
ence [28]. They were self-rated as most effective
analgetic drugs by the majority of patients (77.9%)
with pain relief exceeding 50% in two-third of the
patients [4]. Other drugs widely used by PD patients
are the pyrazolone derivate metamizol [4, 28, 48],
with reported application in 16% of PD patients
[4] and cyclooxygenase-2 (COX-2) inhibitors [28].
Furthermore, other pain killers such as paraceta-
mol, opioid-derivates, and drugs for neuropathic pain
such as pregabaline and amitriptyline are frequently
applied [4]. Opiods seem to be applied more often to
males than to females [28] and pregabaline is reported
to be given preferentially in PD patients with neu-
ropathic pain [4, 48]. According to another study,
pregabaline and metamizole rank among the top ten
of drugs prescribed for PD patients in Germany
[48]. Furthermore, antidepressants [49] and cannabi-
noids [50, 51] have shown analgetic effects in PD
patients.
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Table 1
Shows larger randomized controlled trials (RCT) of antiparkinsonian drugs and opioids assessing the effect on pain in PD patients

Treatment Study design and applied
scales for pain

Patients & Methods Results Means with (SD), (range) or
(CI)

References

Pramipexole RCT, VAS-P 138 vs. 148 controls –3,3 (–8.9 to 0.3) vs. –2.4 (–8.9 to
2.6) Group comparison –1.3 (–3.3
to 0.8) p = 0.19

Barone et al. 2010
[96]

Safinamide RCT (post hoc), PDQ-39 440 vs. 438 controls reduction of the number of
concomitant pain treatments of
23.6% [5% confidence interval
(CI): 41.1%, 1.0%; p = 0.0421]

Cattaneo et. al. 2017
[63]

PDQ-39: item 37 (–0.26 vs. –0.07;
p = 0.0009), item 38 (0,19 vs. 0.1;
p = 0.1585), item 39 (–0.18 vs. –
0.03; p = 0.0060)

Entacapone RCT, PDQ-39 281 vs. 274 controls (0.04) vs. 0.1 (0.04); p = 0.9.
SMD = 1.81, p < 0.0001

Olanow et al. [64]

Oxycodone RCT, KPPS 88 vs. 106 controls 5.0 (95% CI 4.5 to 5.5) versus 5.6
(5.1 to 6.0). Difference –0.6, 95%
CI –1.3 to 0.0; p = 0.058).

Trenkwalder et al.
[78]

Pardoprunox RCT (post-hoc), VAS-P 140 vs. 133 controls During OFF time –2.2 (2.7) vs. –1.0
(2.7), no p-values given

Rascol et al. [65]

During ON time –2.3 (2.8) vs. –0.5
(3.0), no p-values given

Rotigotine RCT, Likert pain scale 178 vs. 88 controls –0.9 (SD 2.2) vs. –0.1 (SD 2.3),
p = 0.004

Trenkwalder et al.
[72]

Difference –0.77 [–1.28 to –0.25]
RCT (post-hoc), Likert

pain scale
178 vs. 88 controls ’any pain’: –0.88 [95% CI: –1.56,

–0.19], p = 0.013)
Kassubek et al. [73]

‘moderate-to-severe’ pain: (–1.38
[–2.44, –0.31], p = 0.012

UPDRS III or PDSS-2 responders
showed greater improvement in
pain than non-responders

Amongst non-pharmacological treatments for
pain, positive effects have been reported for deep
brain stimulation (DBS) [52–56], yoga [57], or
acupuncture [4, 58]. Physiotherapy and rehabilita-
tion were mentioned by the patients as particularly
effective [4], in agreement with the high prevalence
of musculoskeletal pain. If necessary, additional
behavioral or pain management therapy or other
complementary methods such as chiropractic or
osteopathy can be considered to accompany and indi-
vidually adapt treatment to the patient’s symptoms
[27]. Less invasive procedures, such as periradicu-
lar therapy (PRT), can be used for therapy-resistant
radicular pain symptoms [27], whereas surgical pro-
cedures can be considered in individual cases, in
particular joint surgery for accompanying rheumatic
diseases [59], spinal surgery therapies for high-
grade spinal canal stenoses or root compression
syndromes that cannot be managed otherwise, as well
as osteosynthesis for higher-grade spondylolisthesis
or vertebral body injuries [27]. Because surgery in PD
is often not more effective compared to less invasive
procedures [4, 47] but is associated with higher risks,

frequently resulting in long-term hospitalization and
increased postoperative mortality and morbidity [59,
60], application should be restricted to individual
cases.

Multimodal pain therapy is usually recommended
[61]. Orthopedists and general practitioners were
reported to be the most frequent specialties consulted
for pain therapy in PD, whereas neurologists do not
seem to be regarded as the primary consultant. Best
therapeutic efficacy was self-reported in conjunction
with medical rehabilitation, physiotherapy, and the
use of analgesics, mainly NSAIDs [4, 54], but data
are unfortunately still limited so that no clear-cut rec-
ommendation regarding type of supportive therapy
can be given yet [4, 27, 40, 47]. Because for both,
pharmacological and supportive pain therapies, only
short-lasting effect have been reported [4], a contin-
uous or repetitive treatment seems to be mandatory
for ongoing efficiency.

In the following, we suggest treatment options for
specific PD-associated pain types based on the given
or assumed pathophysiology and the available data
regarding the efficiency of pharmacological and non-
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Fig. 1. Algorithm suggested for pain therapy in PD.

pharmacological treatment options. Figure 1 shows
an algorithm suggested for pain therapy in PD.

PAIN DUE TO FLUCTUATIONS,
DYSKINESIA OR DYSTONIA

To reduce potentially pain provoking motor fluc-
tuations and dyskinesias, the optimization of therapy
aiming to smoothen dopaminergic plasma level is rec-
ommended. The use of prolonged acting dopamine
agonists [62] or substances reducing the dopamine
degradation such as MAO-B [63] or COMT [64]
inhibitors are thought to reduce painful motor fluc-
tuations during day- and night-time as well as
early-morning akinesia. PD patients with motor fluc-
tuations, who received the finally not approved partial
dopamine D2 agonist Pardoprunox as adjunct ther-
apy to levodopa, showed in a post-hoc analysis of
a RCT a greater decrease in VAS pain scores com-
pared to placebo [65]. Amantadine might be helpful
for painful dyskinesia, but data is missing.

As escalation therapies, continuous administration
of apomorphine or levodopa/carbidopa-intestinal-gel
(LCIG) via a pump may be considered. In the GLO-
RIA registry study, LCIG therapy over six months,
“painful muscle cramps or spasms” improved, and
LCIG over 12 months was associated with fewer
painful dyskinesias [66]. Furthermore, prospective
seven-year data of 59 patients with LCIG therapy

have shown a decrease of 78% in dyskinesia related
pain [67]. Apomorphine is suggested in painful aki-
netic phases [62, 68], botulinum toxin in painful
on- and off dystonia [68–70]. Therapy-resistant dys-
tonia can also respond to DBS of the subthalamic
nucleus (STN) [56]. STN-DBS has been reported to
improve pain in up to 80% of patients compared to the
condition prior to surgery [52, 54], related to improve-
ment of dystonic and musculoskeletal [53, 55] pain
but not related to central or neuropathic pain [53].
However, new and especially musculoskeletal pain
developed in most patients at new locations under
DBS, becoming a long-term strain [55, 71]. Note-
worthy, pain reduction was found to be independent
of improvement of motor symptoms [55], suggesting
an additional specific stimulation-related pain mod-
ulating central effect.

Besides their effects on motor function, some
antiparkinsonian drugs might have an additive or
substance-specific effect on pain. One substance
is rotigotine. In a placebo-controlled study in PD
patients with insufficient control of early morning
motor disturbances, treatment with rotigotine led
to slight but significantly lesser pain. It is unclear
whether this is due to the additional positive effect
on motor function and sleep or an independent
substance-specific analgetic effect [72]. A post-hoc
analysis demonstrated that patients with moder-
ate to severe pain and with a motor response of
at least 30% in the UPDRS III scale especially
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showed greater improvement in pain [73]. Another
placebo-controlled study revealed that treatment with
rotigotine in patients with advanced disease stage
led to improvement of pain intensity and fluctuation-
related pain after 12 weeks [74].

A second substance with a potential specific effect
on pain might be safinamide. In a post-hoc analysis
based on pooled data of two large RCTs, safinamide
applied as add-on therapy to levodopa treatment was
associated with less consumption of pain medication
compared to placebo (about 24%) and a significant
reduction of pain in two of three sub-items of the
PDQ-39 scale reflecting musculoskeletal and neuro-
pathic pain [63, 75]. Noteworthy, in the safinamide
group a slightly higher percentage of patients had
additional pain medication at study baseline. In sum-
mary, this limited benefit needs to be confirmed by
dedicated future studies.

In conclusion, amongst dopaminergic drugs, rotig-
otine and safinamide might be of particular benefit
for PD patients with pain, although it has to be kept
in mind that the data were derived from post-hoc
analyses from studies with different read-outs.

CENTRAL PAIN

Recommendations regarding treatment of central
pain in PD are difficult due to the unsharp definition
of this type of pain, the unclear underlying patho-
physiology and lack of clinical data.

In future, cannabinoids might play an increas-
ing role in treatment of central pain, because the
endocannabinoid system and the distribution of
cannabinoid receptors in basal ganglia structures
involved in pain processing suggest a potential anal-
getic benefit [76]. However, to date clinical data on
the use of cannabinoids to treat pain of different
etiology in PD patients are weak and do not yet
allow sufficient conclusions to be drawn. In two open,
uncontrolled observational studies a reduction in pain
intensity, assessed with different short pain scales not
yet PD-validated, was reported after smoking of 0.5
and 1 gram of cannabis [50, 51] and after long-term
cannabis [51].

In chronic and severe pain prolonged-released oxy-
codone in combination with naloxone is an option
that has been proven to be efficient to reduce differ-
ent types of pain in PD patients, including central
pain [77, 78]. A lower dose of oxycodone/naloxone
(10/5 mg) [78] did not induce constipation or seda-
tion while a higher dose (18/8 mg) [79] caused nausea

and constipation. As both doses were efficient and
motor function did not deteriorate, lower doses of
oxycodone should be preferred. Naloxone has a local
competitive antagonism in the GI and helps to reduce
the constipating effect of the opiate without impairing
the central analgesic effect [77].

Glutamate is believed to play a crucial role in cen-
tral pain modulation in PD [80] with an increase in
glutamate release leading to cortical hyperactivity
and consecutively hyperalgesia and allodynia. There-
fore, amantadine as glutamate-antagonist might
reduce central pain in PD, but data are missing.

Noteworthy, it has been proven in animal studies
that the ion channel-active anticonvulsants gabapen-
tine and pregabaline reduce a potassium-induced
release of the excitatory neurotransmitter glutamate
[81]. Because gabapentine is tolerated well in PD
and might even have a positive influence on motor
symptoms [82, 83], gabapentine and also pregaba-
line might be recommended as treatment option for
central pain in PD, although clinical data are lacking.

Furthermore, the antidepressant duloxetine has
been described to be effective on central pain in PD
in an open, uncontrolled study [49].

A non-interventional multicenter observational
study described a positive effect of rotigotine on the
subjective affective (central) pain perception of PD-
associated pain [84].

Some studies have found STN-DBS to modulate
thresholds for detecting thermic [85] or mechanic
stimuli [52, 71] but the majority did not [52, 84],
so that modulation of central pain by STN-DBS is
not proven. However, the new technique of low-
frequency DBS indeed might modulate the threshold
for mechanic pain sensation and so might be able to
modulate chronic central pain in PD [71].

Acupuncture improved pain, assessed with the
KPPS, in PD patients. Pain relief was associated with
a modulation of brain connectivity within a pain-
related neural network in a resting-state functional
magnetic resonance imaging (rs-fMRI) approach [4,
58], suggesting a potential effect of acupuncture on
central pain in PD.

NOCICEPTIVE (MUSCULOSKELETAL
AND VISCERAL) PAIN

The recommendations are based on WHO rec-
ommendation for pain treatment [86]. However, the
WHO guideline was originally developed for painful
tumor disorders and contains opiates from escalation



C. Buhmann et al. / Management of Pain in Parkinson’s Disease S43

level two onwards, which is challenging in PD due to
potential worsening of disease-related constipation.

Musculoskeletal pain should primarily be treated
with antinociceptive pain medication, such as the
NSAIDs ibuprofen and diclofenac, metamizol or
COX-2 inhibitors. The dose of metamizole should
be high enough, i.e., body weight adapted with a
single dose preferably of 1000 mg [27]. However,
with chronic use of NSAIDs there are not only car-
diovascular and nephro-toxic risks but also a high
risk for damage to the mucous membrane of the gas-
trointestinal tract (GI) with ulcers and bleeding. Here
selective COX-2 inhibitors have advantages over
classic NSAIDs. Proton inhibitors can reduce the risk
of lesions in the upper, but not in the middle and lower
GI, but they change the microbiome in the gut [87].
This may be particularly relevant for PD patients,
given that there are data that a modified microbiome
in PD might contribute to the development and pro-
gression of the disease [88]. Furthermore, proton
inhibitors increase the risk of osteoporosis and vita-
min B12 deficiency in PD patients [89–91].

Physiotherapy has been reported by patients to be
effective especially against musculoskeletal pain [4],
but data regarding specific techniques are missing.
Yoga improved low back pain in PD [57].

Oxycodone-naloxone might be effective not only
in central but also in nociceptive pain in PD patients,
but in the PANDA study [78], prolonged-release
oxycodone–naloxone did not have a significant effect
on the primary endpoint of improved average 24 h
pain score at 16 weeks in PD patients. Given that the
per-protocol analysis showed that appropriate adher-
ence resulted in improved average 24 h pain scores
at 16 weeks of treatment compared with placebo [78,
79], the results of this study highlighted the potential
efficacy for patients with PD-related pain and further
research might be warranted on this medication.

Based on good experience with dystonic and spas-
tic pain, chronic (nociceptive) pain such as back or
shoulder-neck pain, myofascial pain syndrome or
enthesis pain, (off-label) injection of botulinum toxin
into pain trigger points with or without prior exper-
imental infiltration with a local anesthetic might be
helpful [92].

In painful visceral constipation or defecation,
methods to improve the intestinal peristaltic and stool
consistency are primarily suggested. Patients should
be instructed to drink at least 1.5 liter/day, to exercise
and to avoid constipating food and medication (opi-
ates!). Locally water binding (macrogol, lactulose)
or prokinetically effective substances (e.g., prucalo-

pride) can be helpful [93]. Clysters or manual removal
might be necessary in constipation within the rec-
tum. In individual cases, endoscopic local application
of botulinum toxin can help with painfulmyotonus
or spasms in the esophagus, pylorus, anal sphincter
[94] or in painful detrusor hyperactivity of the blad-
der [95]. Painful detrusor-sphincter-dyssynergy or
urinary retention might respond to �1-adrenoceptor
antagonists and/or preferentially bladder-selective
anticholinergics [27].

NEUROPATHIC PAIN

Gabapentine and pregabaline are well known to be
effective in neuropathic pain, to reduce the release
of the excitatory neurotransmitter glutamate [81] and
therefore are suggested as therapy for this type of pain
in PD as well. For both substances, no data regard-
ing pain treatment in PD is available. Gabapentine
might be used preferentially, because it has proven
to be well tolerated in PD with a potentially positive
influence on motor symptoms [82, 83]. Furthermore,
the guidelines recommend tricyclic antidepressants
or duloxetine for treatment of neuropathic pain. How-
ever, tricyclics often deteriorate cognition and/or
psychosis especially in the elderly more advanced and
in the elder PD patients and can cause sedation. The
differential side effect profile of different tricyclics
has to be considered here. If necessary, low doses
preferably given in the evening should be used. Top-
ical therapies with lidocaine patches or capsaicin can
be tried [27].

PAIN AND DEPRESSION

Despite the high prevalence of depression asso-
ciated with pain in PD [4, 29, 31–33], the data
available on the use of antidepressants in general
in PD is limited. Antidepressant effects have been
demonstrated in controlled studies for the dopamine
receptor agonist pramipexole [96] and the antidepres-
sants nortiptyline [97], desipramine and citalopram
[98] and venlafaxine [99]. There were no between-
group differences in change in pain or anhedonia
scores for pramipexol compared to placebo. There
is a positive [99] and a negative [97] controlled
study for paroxetine. There is little evidence from
a meta-analysis for amitriptyline [100]. To avoid
anticholinergic side effects, venlafaxine can be an
alternative that has proven effective in the treatment
of neuropathic pain in diabetic polyneuropathy [101].
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The antidepressant duloxetine is known to be effec-
tive in depression and peripheral neuropathic pain
[102] in other patients and has been found effective on
central pain in PD [49]. Therefore duloxetine might
be helpful in depressed PD patients with neuropathic
pain, although the effects on both symptoms have not
been investigated in PD patients. Psychological ther-
apy is particularly recommended for depression and
pain [27].

PAIN IN RESTLESS LEGS SYNDROME
AND PD

PD patients who receive increasing dopaminer-
gic doses over their disease course could show an
increased prevalence of restless legs syndrome (RLS)
[103]. First, for the treatment of painful RLS, the
compensation of iron deficiency, defined as an iron
storage value (ferritin) of less than 50–75 �g/l, is
recommended [104]. Iron should be applied pref-
erentially intravenously, because efficacy of oral
application has not been adequately evaluated [105]
and iron given orally can deteriorate constipation and
interacts gastrointestinally with levodopa and COMT
inhibitors [27]. Of note, drugs that potentially rein-
force RLS such as mirtazapine, SSRI or neuroleptics,
should be discontinued.

In general, painful RLS in PD should be treated
according to the guidelines for idiopathic RLS rec-
ommending low-dose dopamine agonists (to avoid
augmentation) before night-time as first choice
treatment, gabapentine and pregabaline as second
line options, and oycodone/naloxone as escalation
therapy [105]. In PD, the non-ergoline derivates
pramipexole, ropinirole and rotigotine should be
preferentially used. Because rotigotine has shown
positive effects on PD-associated pain beyond the
RLS, it might be preferentially used in painful RLS
in PD patients [27].

Carbamazepine and valproic acid were considered
likely efficacious in idiopathic RLS [105] but are not
suggested in PD due to potential side effects.

SPECIFIC PAIN SYNDROMES IN PD

Orthostatic hypotension can cause headache or
neck (“coat hanger”) pain [39]. If necessary, anti-
hypertensive co-medication should be adjusted in
accordance with recently given recommendations
[106]. Additional measures are physical exercises,
(salt-rich) fluid intake, wearing of compression stock-

ings class two, and administration of substances such
as midodrine, fludrocortisone or, in severe cases, L-
threo-3,4-dihydroxyphenylserine (L -DOPS) [107].
Camptocormia is often accompanied with pain. Prior
to therapy the cause has to be differentiated [108].
In addition to the use of pain killers, the focus is on
physiotherapy. There is no specific pain medication
recommended currently.

Migraine is reported less often in PD, and often
associated with depression and sleep disturbances
[109]. Therefore the therapy has to focus on the
comorbidities as well. The usual medication for
migraine can be used, but due to an increased risk
for orthostatic hypotension in PD, caution should be
exercised with beta blockers [106].

CONCLUSION

Pain is a very common and QoL impairing symp-
tom in PD. Further efforts are necessary to improve
identification, diagnosis and therapy. Treatment
should consider the underlying pathophysiology and
pharmacological and non-pharmacological support-
ive procedures should be applied properly and ideally
in an interdisciplinary approach with the neurologist
as doctor in charge. Because data regarding treatment
of pain in PD is limited, treatment concepts proven
valid for the specific pain etiologies in other subjects
should be considered. Optimization of antiparkinso-
nian treatment should always be the fundament of
treatment. Further research of the nature of pain in
PD is necessary to develop specific therapies.
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