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Abstract
Introduction:  Central  pain  is  one  type  of  pain  that  occurs  in  patients  with  Parkinson’s  disease
(PD). Because  of  its  low  incidence  and  prevalence,  it  often  goes  unnoticed  and  affected  patients
do not  therefore  receive  adequate  analgesic  therapy,  which  increases  their  suffering.  It  is  a
burning pain  with  spontaneous  onset  and  periods  of  exacerbation;  pain  is  poorly  localised  and
usually more  intense  on  the  more  affected  side.  Its  pathophysiology  on  patients  with  PD  is  not
clearly defined.
Methods:  We  performed  a  search  and  systematic  selection  of  all  clinical  studies  published  from
January 1986  to  September  2010  concerning  central  neuropathic  pain  in  Parkinson’s  disease.
Conclusions:  Treatment  with  l-DOPA  has  not  been  demonstrated  to  have  an  analgesic  effect  on
this type  of  pain.  Future  studies  are  required  to  improve  our  understanding  of  this  condition,
and to  develop  interventions  for  preventing  and  treating  it.
© 2011  Sociedad  Española  de  Neurología.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.
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Dolor  neuropático  central  en  enfermedad  de  Parkinson

Resumen
Introducción: El  dolor  central  es  uno  de  los  tipos  de  dolor  que  se  presentan  en  los  pacientes
con enfermedad  de  Parkinson  (EP).  Debido  a  que  su  incidencia  y  su  prevalencia  no  son  ele-
vadas, con  frecuencia  pasa  desapercibido  y,  por  consiguiente,  los  pacientes  afectados  no  reciben
tratamiento  analgésico  adecuado,  lo  cual  incrementa  su  padecimiento.  Este  dolor  es  de  tipo
Systematic  review quemante,  de  inicio  espontáneo,  con  periodos  de  exacerbación,  pobremente  localizado  y  usual-
mente más  intenso  en  el  lado  motor  más  afectado.  Su  fisiopatología  aún  no  está  claramente
definida.
Desarrollo:  Se  realizaron  una  búsqueda  y  una  selección  sistemática  de  los  estudios  clínicos
realizados en  pacientes  con  EP,  entre  enero  de  1986  y  septiembre  de  2010,  que  evaluaron  el
dolor neuropático  central  primario.
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Conclusiones:  No  se  ha  demostrado  que  el  tratamiento  con  L-Dopa  tenga  efectos  analgésicos
sobre este  dolor.  Se  requieren  estudios  futuros  que  permitan  un  mejor  conocimiento  de  esta
patología, para  desarrollar  mecanismos  de  prevención  y  tratamiento  de  esta  enfermedad.
© 2011  Sociedad  Española  de  Neurología.  Publicado  por  Elsevier  España,  S.L.  Todos  los  derechos
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Introduction

Parkinson’s  disease  (PD),  the  most  common  neurodegener-
ative  movement  disorder,  affects  approximately  1%  of  the
population  older  than  65.1 Its  incidence  rate  is  as  high  as  4%
to  5%  in  subjects  older  than  85.2 With  a  sex  ratio  of  1.5:1,  it  is
more  commonly  found  in  men  than  in  women.3 This  disease
is  chronic  and  progressive,  and  its  clinical  manifestations
vary  considerably.  Its  first  symptoms  are  rigidity,  trem-
bling,  and  bradykinesia;  secondary  symptoms  may  include
shortened  gait,  dysarthria,  and  hypomimia.  In  addition,  it
presents  with  other  non-motor  symptoms  that  include  cog-
nitive  impairment,  sleep  disorders,  dysautonomia,  and  pain.

Pain  is  a  cause  of  suffering  and  disability  in  PD  patients.
Unfortunately,  it  is  often  overlooked  in  clinical  practice  as
the  doctor  tends  to  be  more  concerned  about  the  patient’s
motor  dysfunction.4 Prevalence  of  pain  in  PD  patients  varies
between  40%5 and  83%.6 Back  and  neck  pain  have  been
described  in  early  stages  of  the  disease,  and  it  may  be
caused  by  stiffness  in  the  pectoral  girdle.  Leg  pain  may
also  be  present  and  it  can  arise  from  restless  leg  syndrome
or  dystonia.  In  advanced  stages,  pain  may  be  caused  by
dyskinesia,  akathisia,  off-period  dystonia  (40%)  and  non-
dystonic  musculoskeletal,  articular,  or  radicular  pain  (20%),7

as  James  Parkinson  so  rightly  described  in  his  original  article
on  ‘‘paralysis  agitans’’.8

On  the  other  hand,  detailed  questionnaires  administered
to  patients  revealed  another  type  of  complex  pain  in  10%
to  30%  of  the  total  number  of  patients  which  could  not
be  explained  by  the  phenomena  described  above.9 These
symptoms  include  deep  burning  or  stabbing  pains  with  sting-
ing  or  tingling  sensations  in  poorly  defined  areas  of  the
body,  generally  on  the  side  with  the  most  motor  impair-
ment.  Patients  experience  a  mild  sensation  of  tension  and
malaise  which  responds  poorly  to  dopaminergic  treatment
and  may  precede  classic  parkinsonian  symptoms.10 Central
neuropathic  pain  as  described  above  is  considered  a  primary
symptom,  and  it  is  the  direct  result  of  the  illness  and  not  of
any  musculoskeletal  changes.11

Neuropathic  pain  is  pain  originating  directly  from  a  lesion
or  illness  that  affects  the  somatosensory  system.  It  is  known
as  ‘central’  when  its  aetiology  is  found  in  the  central  ner-
vous  system.12 The  pathophysiological  mechanisms  of  this
type  of  pain  in  PD  patients  have  not  been  established,13 and
some  suggest  that  it  is  caused  by  dysfunctional  nociceptive
processing  in  the  central  nervous  system.11,14 This  is  sup-
ported  by  the  decreased  threshold  for  pain  produced  by  heat
stimuli  in  some  of  these  patients.10 It  could  also  be  a  change
in  pain  modulation  due  to  dopaminergic  deficit  in  the  basal
ganglia-thalamocortical  circuits.7
Although  central  neuropathic  pain  in  PD  was  first
described  by  Souques15 in  1921  as  primary  parkinsonian
pain,  this  symptom  has  received  little  study.  It  is  therefore
necessary  to  examine  its  characteristics  and  treatment.  This
rticle  presents  a  systematic  review  of  evidence  in  existing
iterature  from  studies  that  have  evaluated  primary  central
europathic  pain  in  PD  patients.

ethod

e  searched  for  and  systematically  selected  clinical  studies
f  PD  patients  which  evaluated  primary  central  neuro-
athic  pain  between  January  1986  and  September  2010.  The
earch  was  performed  using  the  Cochrane  library,  MEDLINE,
MBASE,  and  LILACS  databases  with  combinations  of  the
erms  ‘Parkinson’,  ‘pain’,  and  ‘central  pain’  in  both  English
nd  Spanish.

The  search  was  completed  electronically,  after  which  we
nalysed  the  title  and  abstract  content  for  the  located  arti-
les.  We  then  obtained  full-text  copies  of  any  pertinent
rticles  and  reviewed  all  of  the  references  included  in  those
rticles.  With  a  view  to  identifying  other  relevant  articles,
e  completed  manual  searches  of  the  following  journals:
ain,  Neurology,  Lancet, and  Movement  Disorders.

esults

e  identified  10  articles6,10,13,16—22 on  the  topic  of  pain  in  PD
atients.  These  studies  included  a  total  of  1111  patients  with
D  (and  390  healthy  controls)  in  whom  pain  characteristics
ere  evaluated.  There  were  5  case—control  studies10,16—18,20

nd  5  descriptive  studies.6,13,19,21,22 Five  articles  were  elim-
nated  from  the  final  review  for  one  of  the  following
easons:  not  directly  addressing  patients  with  central  pain
3  articles13,17,20),  not  stating  the  number  of  patients  with
entral  pain  or  indicating  whether  central  pain  was  primary
r  secondary  (1  article21) and  not  describing  pain  character-
stics  for  patients  with  central  pain  (1  article22).

We  analysed  the  case—control  studies  described  below.

In  their  study  of  51  patients,  Djaldetti  et  al.10 measured
and  compared  perceived  pain  in  36  patients  with  unilat-
eral  PD  with  and  without  pain  and  in  15  patients  with
off-period  fluctuations.  It  also  included  28  healthy  con-
trols.  This  group  used  the  visual  analogue  scale  (VAS)  to
measure  pain  intensity.  The  threshold  for  tactile  stimuli
was  measured  using  Von  Frey  hairs;  pain  and  thermal
sensation  thresholds  were  measured  using  a  Peltier  mod-
ule.  Central  neuropathic  pain  with  burning  and  stinging
sensations  were  present  in  21  PD  patients  (8  women
and  13  men).  The  threshold  for  pain  caused  by  ther-
mal  stimuli  was  lower  in  PD  patients  than  in  the  control

groups.  In  turn,  patients  who  experienced  pain  had  sig-
nificantly  lower  pain  thresholds  than  PD  patients  without
pain.  Lastly,  testing  with  thermal  stimuli  in  the  study
revealed  no  differences  between  pain  thresholds  during
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off-periods  and  on-periods  for  patients  who  experienced
those  fluctuations.
Defazio  et  al.16 carried  out  a  study  of  402  PD  patients
and  317  controls.  Pain  frequency  was  significantly  higher
in  patients  with  PD  (281;  68.9%)  than  in  controls  (199;
62.8%).  On  the  other  hand,  central  neuropathic  pain  was
more  common  in  patients  with  PD  (18;  4.5%)  than  in
the  control  group  (5;  1.6%).  This  association  was  found
to  be  significant  by  logistic  regression  models  examining
pain  presence,  frequency,  and  type  at  the  time  of  the
study  and  in  the  3  preceding  months  in  both  PD  patients
and  age-matched  control  subjects.  Regarding  response  to
medication  in  the  same  study,  there  were  no  changes  in
neuropathic  pain  related  to  levodopa  use.
Schestatsky  et  al.18 studied  pain  perception  in  9  patients
(3  women  and  6  men)  with  PD  and  central  pain  con-
trasted  with  that  in  9  pain-free  PD  patients  and  9  healthy
controls.  In  these  tests,  they  evaluated  pain  characteris-
tics  by  using  a  quantitative  sensitivity  test  with  thermal
probes.  Laser-evoked  potentials  and  laser-induced  sudo-
motor  responses  were  measured  in  both  off-periods  and
on-periods.  The  researchers  determined  that  during  off-
periods,  patients  with  PD  and  central  pain  showed  a
lower  threshold  for  pain  produced  by  thermal  stimuli,
greater  amplitude  of  laser  evoked  potentials,  and  less
common  laser-induced  sudomotor  skin  responses  com-
pared  to  pain-free  PD  patients  and  healthy  controls.
Abnormalities  were  more  noticeable  on  the  affected  side
and  tended  to  diminish  after  treatment  with  levodopa.

Although  the  descriptive  studies  we  located  have  the
imitations  typical  of  their  design,  they  deserve  further  men-
ion.

Tinazzi  et  al.19 performed  a  retrospective  study  of  the
ssociation  of  pain  with  motor  complications  in  117  patients
67  women  and  50  men)  with  PD.  Patients  were  asked  if
hey  had  suffered  any  pain  during  the  study  period  or  in  the

 months  prior  to  the  study,  and  if  so,  what  variables  were
ssociated  with  it;  47  patients  (40%)  comprising  28  women
nd  19  men  reported  pain.  Central  neuropathic  pain  was
nly  identified  in  2  patients  who  rated  its  intensity  as  8  on
he  VAS  scale;  none  showed  signs  of  akathisia.  Central  pain
n  these  2  patients  did  not  resolve  with  levodopa  treatment.

Beiske  et  al.6 evaluated  the  clinical  characteristics  of
ain  suffered  by  176  PD  patients  using  a  clinical  examina-
ion  and  a  structured  interview,  in  addition  to  standardised
uestionnaires.  It  was  determined  that  146  patients  (83%)
eported  pain  as  follows:  musculoskeletal  pain  in  103
atients  (70%),  dystonic  pain  in  59  (40%),  radicular  neuro-
athic  pain  in  30  patients  (20%),  and  central  neuropathic
ain  in  15  patients  (10%).  The  authors  found  no  association
etween  the  presence  of  pain  and  patients’  age,  pain  dura-
ion,  or  severity  of  the  disease.  The  only  significant  predictor
f  pain  was  being  female.

iscussion
ain  in  PD  patients  is  common,  but  it  has  not  been  thor-
ughly  studied.  Two  types  of  pain  have  been  described  in
hese  patients,  and  they  are  directly  related  to  the  disease.
hey  are  called  dystonic  and  non-dystonic  pain,  depending
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n  whether  or  not  they  are  caused  by  the  musculoskeletal
hanges  typical  of  the  disease.16

Among  pain  types  of  non-dystonic  origin,  central  neuro-
athic  pain  seems  to  be  the  least  often  studied,  and  it  also
requently  goes  unnoticed.  As  a  result,  some  patients  do
ot  receive  sufficient  analgesics.  This  review  identified  only

 studies  that  describe  pain  characteristics  in  a  total  of  764
D  patients.  Of  that  total,  65  (8.5%)  were  diagnosed  as  cases
f  primary  central  neuropathic  pain.

The  most  common  descriptions  of  central  pain  as  pro-
ided  by  patients  in  4  of  the  5  studies  are  constant
urning  and  itching  sensations,  normally  located  on  the  side
ith  motor  impairment  (especially  during  off-periods)  with
o  accompanying  sensory  deficit,  and  without  pain  being
imited  to  a  dermatome  or  a  specific  nerve  distribution.  The
tudy  by  Defazio  et  al.16 mentions  the  diagnosis  of  central
ain,  but  the  authors  do  not  describe  the  characteristics  of
his  pain  in  any  of  their  patients.

Although  the  cause  of  central  pain  in  PD  patients  has  not
een  defined,  some  suggest  that  changes  in  the  extrapyra-
idal  system  may  also  produce  changes  in  nociceptive

nformation  processing  by  the  thalamus.10 It  may  also  cre-
te  abnormal  neural  circuits  generating  kindling-like  pain,
onsidering  evidence  that  the  basal  ganglia  participate
n  the  control  of  discriminatory,  cognitive,  and  affective
spects  of  nociception.23,24 According  to  this  logic,  patients
ith  PD  and  pain  have  a significantly  lower  threshold  for
eat-produced  pain  stimuli  than  pain-free  PD  patients  and
ealthy  controls  do.10

On  the  other  hand,  patients  with  PD  and  primary  central
ain  have  been  shown  to  lack  habituation  to  sympathetic
udomotor  responses  caused  by  repeated  pain  stimuli.  This
uggests  changes  in  the  control  over  harmful  impulses  in
utonomic  centres.18 However,  other  studies  found  no  dif-
erence  between  the  pain  thresholds  of  PD  patients  with  and
ithout  pain.

In the  studies  we  revised,  the  relationship  between
entral  pain  and  on-periods  and  off-periods  is  unclear.  Sches-
atsky  et  al.18 and  Brefel-Courbon  et  al.25 discovered  that
uring  off-periods,  patients  with  PD  and  central  pain  had  a
ower  threshold  for  pain  caused  by  thermal  stimuli.  How-
ver,  Djaldetti  et  al.10 did  not  find  any  such  differences
etween  on-periods  and  off-periods.  Furthermore,  positron
mission  tomography  studies  of  pain-free  PD  patients  during
he  off  period  revealed  increased  activation,  caused  by  pain
timuli,  of  the  right  insular  and  prefrontal  cortex  and  in  the
eft  cingulate  cortex,  compared  to  results  from  control  sub-
ects.  This  may  suggest  increased  activation  in  central  areas
elated  to  the  processing  of  nociceptive  information  in  PD
atients.  Researchers  observed  that  administering  l-DOPA
o  the  same  patients  significantly  reduced  the  activation
escribed  above.25 However,  other  studies  have  not  demon-
trated  any  analgesic  effect  by  l-DOPA  in  patients  with  PD
nd  primary  central  pain.  We  therefore  consider  that  this
ain  is  caused  by  something  other  than  a  simple  dopaminer-
ic  alteration.10
onclusions

entral  pain  is  one  of  the  pain  types  that  is  present  in  PD
atients.  Its  incidence  and  prevalence  rates  are  not  high  and
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it  is  frequently  overlooked.  As  a  result,  patients  affected
by  this  type  of  pain  do  not  receive  the  appropriate  anal-
gesic  treatment,  which  increases  their  suffering.  This  pain
appears  as  a  burning  sensation  with  sudden  flare-ups.  It
is  poorly  localised  and  generally  more  intense  on  the  side
of  the  body  with  the  most  pronounced  motor  impairment.
Treatment  with  l-DOPA  has  not  been  proven  to  have  an  anal-
gesic  effect  on  this  type  of  pain.

The  pathophysiology  of  primary  central  pain  in  PA
patients  remains  undefined,  but  one  hypothesis  is  an  alter-
ation  in  the  control  over  the  nociceptive  system  due  either
to  a  decrease  in  dopamine  levels  in  basal  ganglia  or  to  abnor-
mal  neural  circuits  that  create  kindling  pain.  With  the  above
in  mind,  future  studies  are  needed  in  order  to  have  a  better
understanding  of  this  disease  and  improve  care  provided  to
patients.
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