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LETTER TO THE EDITOR

Dopa-responsive dystonia and
young-onset parkinsonism in a
patient  with heterozygous
mutation in SPR and  PRKN

treated with pallidal stimulation

Distonía con  respuesta a dopa y parkinsonismo
juvenil en  una  paciente con mutación en
heterocigosis en SPR y PRKN tratada con
estimulación palidal

Dear  Editor:

Dopa-responsive  dystonia  (DRD)  encompasses  a  group  of
clinically  and  genetically  heterogeneous  disorders  typically
presenting  with  appendicular  dystonia,  generally  in the
lower  limbs,  which  fluctuates  throughout  the day  and may
spread  to other  parts  of the  body,  and  even  progress  with
parkinsonian  signs.  As  the name  indicates,  it improves  with
levodopa  treatment.1,2

It is typically  caused  by  genetic  defects  of enzymes
involved  in  dopamine  biosynthesis,  and  may  follow  either
an  autosomal  dominant  (eg,  GCH1-associated  forms)  or  an
autosomal  recessive  inheritance  pattern  (eg,  forms  caused
by  mutations  in TH,  SPR,  or  PTP). Some  cases are  caused
by  genetic  disorders  unrelated  to  dopamine  synthesis,  for
instance  in hereditary  spastic  paraplegia  type  11, spinocere-
bellar  ataxia  type  3, and  ataxia-telangiectasia.1

We present  the case  of a  patient  with  DRD  in whom  2
different  mutations  were identified,  one  affecting  the parkin
gene  (PRKN) and  the other  affecting  sepiapterin  reductase
(SPR).

The  patient  is  a  22-year-old  woman.  She  has  no  fam-
ily  history  of  neurological  disease.  She first  presented
symptoms  at the  age of 14  years,  with  involuntary  inver-
sion  of  the  right  foot,  which  hindered  gait.  Neurological
examination  identified  dystonic  posture  (inversion)  of the
right  foot,  increased  muscle  tone  in  the  right  leg,  and
tremor  during  the Mingazzini  manoeuvre,  with  no  other
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alterations.  Levodopa  treatment  achieved  a  significant
improvement,  and the patient  was  diagnosed  with  DRD;
a  genetic  study  of  GCH1  was  requested,  yielding  negative
results.

In  the  following  months,  the  patient  developed  impaired
coordination  of  the  right  hand.  Physical  examination
revealed  bradykinesia  and  rigidity  of  the right  hand,  and
reduced  arm  swing.  She  dragged  the right  foot  when  walk-
ing.  An  expanded  genetic  study  was  performed;  no  HTT

mutation  was  identified,  but  mutations  were  detected  in
PRKN  (c.1204  C>T)  and  SPR (c.308  C>G).  Both  mutations
were  heterozygous  and  of  uncertain  significance.  The  PRKN

and  SPR  mutations  were  detected  in the patient’s  father  and
mother,  respectively;  both  parents  were  asymptomatic.

Symptoms  subsequently  progressed  with  increased  rigid-
ity  on  the right  side  and bilateral  bradykinesia  with  right
predominance;  therefore,  levodopa  dose was  increased.  The
patient  also  reported  hyposmia  and  dysgeusia.  Furthermore,
she  was  diagnosed  with  neurogenic  bladder.  Findings  from  a
DaTSCAN  study  (Fig.  1)  and a 123I-MIBG  myocardial  scintigra-
phy  study  were  normal.

The  patient  did  not  tolerate  a  further  dose  increase,  and
was  referred  to  the  movement  disorders  unit. Botulinum
toxin  infiltration  of  the  right  tibialis  posterior  mus-
cle  achieved  no  improvement.  The  patient  agreed  to
undergo  deep  brain  stimulation  (DBS),  and  electrodes  were
implanted  in  the internal  globus  pallidus  bilaterally.  Prior  to
the  intervention,  she  had  a Unified  Parkinson’s  Disease  Rat-
ing  Scale  (UPDRS)  motor  score  of  45  in the OFF  state  and  35
after  levodopa  administration.  The  patient  improved  signi-
ficantly  with  DBS,  with  initial  stimulation  parameters  of  1.5
mA,  60 s, and  130  Hz bilaterally,  progressively  increasing
over  8 months  up  to  3.8 mA;  stimulation  achieved  a UPDRS
motor  score  of  0,  allowing  discontinuation  of  the  medica-
tion.  She  continues  to  present  occasional  dystonia  of the
foot.

DRD  can  result  from  sepiapterin  reductase  deficiency,
which  typically  displays  an autosomal  recessive  inheritance
pattern,  and  reduces  the  production  of  BH4, a  key cofac-
tor  in  dopamine  synthesis.1—4 It  generally  causes  movement
disorders,  oculogyric  crises,  and  intellectual  disability  in
the  early  years  of life  in patients  inheriting  2 pathogenic
alleles.1,3,4

Furthermore,  PRKN  mutations  are  the most  frequent
cause  of  juvenile  parkinsonism,5 which  also  follows  an  auto-
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Figure  1  Results  of  the DaTSCAN® study,  which  revealed  no alterations  or  asymmetry  in  basal  ganglia  tracer  uptake.

somal  recessive  inheritance  pattern.  These  mutations  cause
a  defect  in parkin,  a  ubiquitin  ligase  involved  in  mitophagy
and  mitochondrial  biogenesis.5

One  case  has  been  reported  of  DRD without  parkinsonian
signs  in  a  heterozygous  carrier  of a  PRKN  mutation6;  another
report  describes  a case  of DRD  in a  patient  heterozygous  for
an  SPR  mutation.7

However,  as  neither  of  our  patient’s  parents  were  symp-
tomatic,  we  believe  that  her  symptoms  may  be  explained  by
the  simultaneous  presence  of  these  2  mutations  in  heterozy-
gosis.  A  literature  search  identified  no  other  cases with  this
form  of  presentation.

DBS  is  an effective  symptomatic  treatment  for  idio-
pathic  Parkinson’s  disease8 and,  though  with  a  lower  level
of  evidence,  appears  also  to  be  effective  for hereditary
parkinsonism.9 Pallidal  DBS  has been  shown  to  be useful
in  treating  dystonia,10 including  dopa-responsive  forms.11

This  was  also  the case  in our  patient;  therefore,  this  option
should  be considered  in  patients  who  are unresponsive  or
intolerant  to  pharmacological  treatment.
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