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The place of dopamine substitution therapy in vascular parkinsonism

Introduction
What is vascular parkinsonism?

Park insonism is a hypokinetic movement disorder
characterized by ak inesia /  bradyk inesia, resting tremors
a nd extra-pyra m id a l r igid ity. “ Vascul a r p a rk inson ism
(VP)”  is a  form o f atyp ica l pa rk insonism in which the
parkinsonian features are of vascular cause rather than
a neuro-degenerat ive process as in typica l “Park inson’s
d ise ase (PD)”. It accounts for 4.4-12% o f a l l cases o f
P ark insonism 1.

What are the clinical features of VP?

VP, is c l assica l ly d escr i b ed as h av ing:  predom i-
na nt ly low er body pa rk insonism, postura l  ins ta bi l i ty,
shuff ling or freezing ga it, absence of rest tremor, absent
or poor response to dopamine substitution therapy and
presence  of cort ico-sp ina l tract signs2. Occurre nce of
d em en t ia , pse udobulba r p a lsy a nd incon t in ence  has
a lso been described. Diagnosis is supported by history
of prior stroke, and vascular risk factors namely hyper-
tension, di abetes me l l itus, hyperchol esterolae mia, or
carot id stenosis.

Are there diagnostic criteria for VP?

Zijlmans et al.,3 proposed possible criteria for the clinical
diagnosis of VP and they are as fol lows:

(a) pa rk insonism, de f ine d as bra dyk inesi a, a nd a t
least one of the following: rest tremor, rigidity or
postura l ins ta bi l ity;

(b) ce re brovascu l ar d ise ase, d e f ine d as ev id ence
o f  r e l eva n t  ce r e brovasc u l a r d ise ase  by br a in
im a g ing  or th e  pr es e nce  o f  f oca l  s i gns or
symptoms consistent w ith stroke;

(c) a relationship between (a) and (b): acute or dela-
yed progressive onset of park insonism d1 year
after stroke with evidence of infarcts on imaging
in or near areas that increase the basal ganglion
mo tor output  or d ecrease th e tha lamocort ica l
drive direct ly (ie:- basal gangl ia lacunae), or an
insid ious onse t of park insonism w ith exte nsive
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su b-co r t ic a l  w h i t e  m a t t e r l es i ons,  b i l a t e r a l
symptoms at the onset and the presence of early
shuffl ing ga it or early cognitive dysfunct ion4.

Thus two forms of VP may be suggested: one with
acute onset, related to basal ganglia infarcts, and another
one w ith insidious progression, possibly associated with
more diffuse subcortica l white matter ischaemia5,6.

Is there a proposed mechanism of VP?

Ischaemic basal ganglia or subcortical white matter
lesions disrupt interconnecting fibre tracts between basal
ganglia, thalamus, and motor cortex leading to disruption
o f  se nsory-mo tor in t egr a t ion as w e l l  as d esce nd ing
ret icular pathways to major centres of the brain stem.

In f a rc t ions a f f ect ing b asa l  ga ng l i a  l a cun a e,
including the tha lamus, ext erna l globus pa l l idus (GPe)
and putamen, that extend into the caudate and internal
capsule, can mimic features of idiopathic PD7. The second
form with subcortical white matter lesions often produces
c l in ica l  fe a tur es r ese mbl ing th e c lass ica l  lo w e r body
p ark insonism a nd has a mor e  r e l en t less r ath e r tha n
stepw ise progression8.

How do you treat VP?

Th e r e  a r e  s eve r a l  t r e a t m e n t  op t ions f o r p a r-
kinsonism including dopamine substitutes like levodopa,
dopamine agonists l ike ropinirole, monoamine oxidase
B inhib itors l ike  se l egi l ine, COMT inhibiters l ik e en ta-
capone, a nt ichol inergics and amantadine. Of a l l, levo-
dopa, (sinemet, syndopa), which is a combined prepa-
r a t ion o f  l evodop a  w i th ca rb idop a  r e m a in th e mos t
effective and widely used drug treatment in PD possibly
o w ing to th e  ma jor ne uropa tho log ic f ind ing o f  deg-
enerat ion of dopaminergic neurons in substantia nigra
pa rs compact a le ading to dopa mine de pl et ion in the
striatum in PD.

However, the effectiveness of levodopa in VP is sti ll
an area under discussion. Overall, only a third to half of
p a t i e n ts w i th VP i mpro ve  w i th conv e n t i on a l  dop a-
mine rgic the rapy. Pa t ie nts w ith vascula r l es ions in or
close to the nigrostriata l pathw ay and rare cases w ith
abnormal DAT SPECT imaging are more like ly to improve
w ith levodopa1.
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According to Demikiran et.al; only 38% of VP patients
w i l l  sa t is f a ctor i ly r espo nd t o l ev odop a  tr e a tm e n t 9.
Another study found only 24.6% of the patients w ith VP
treated w ith levodopa responded compared w ith 73.6%
o f  p a t i e n ts w i th P D (P <.00001). T h e  p r e do m in a n t
neuroimaging finding in the VP group was diffuse areas
of  incre ased sign a l  inte ns ity in th e subcort ica l  w hi te
m a tt e r on T2-w e igh t ed M RI sca ns a nd th e  common
c l inica l fe atur es w e re  low er body p ark inson ism, ga i t
disorder and postura l ins tabi l ity10.

Although it is classica lly accepted that VP w i ll not
or only poorly respond to levodopa some recent studies
have shown posit ive levodopa response in a subset of
pat ients. L-dopa response in 20 park insonian pat ients
w ho  h a d CT ev id e nce  o f  b asa l  ga ng l i a  l a cun es w as
analyzed in a study, in which all but one out of 17 treated
patients were L-dopa responders11. Mark et. al. reported
a pat ient with a history of rest ing and postural tremor,
rigidity and cerebrovascular disease had improvement
on L-dopa; autopsy showed cerebrovascular disease and
no Lewy bodies12. A study performed by Zijlmans et al.13

in seventeen older patients with VP, documented that L-
dopa treatment (mean dose 450 mg /day, range 100-1000
mg/day) induced an excellent response in three patients,
a good response in nine, and a moderate improvement in
two pat ients during the f irst year, whi le three patients
showed no response to L-dopa doses of 300-400 mg /day.
A sufficient response to levodopa in this study could not
b e pre dicte d by th e typ e o f d isease onse t (acut e  or
insidious) or by the loca lization (upper, lower limbs, uni-
or bi-latera l), or any of th e dominant cl inica l features
(tremor, rigidity, ak inesia and ga it abnorma l ity). It w as
also observed that this positive response was related to
th e  pr ese nce  o f  l es ions in  or n e a r th e  n igros tr i a t a l
pathway – that is, macroscopically visible lacunar infarcts
or lacuna e caused by enlarged pe rivascular spaces in
the putamen, caudate nucleus, and globus pa l l idus, or
microscopic substant ia nigr a ce l l loss13.

A posit ive response  in VP pa t ie nts h as b een ex-
plained in this study by the presence of a remaining pool
of striata l dopaminergic nerve termina ls in a dysfunc-
t iona l nigrostriata l pathw ay that rema ins adequate to
convert exogenous L-dopa into dopamine and thus to
restore the intrinsic dopaminergic drive. The absence of
a L-dopa response in other pat ients with a nigrostriatal
l es ion may b e because  the  incr ease  of  b asa l ga ng l i a
ou tput  by L-dop a w as un abl e to compensa te  f or the
dysfunct ion a l tha l amocort ica l dr ive13.

Th er e is d ea rth o f l i te ra ture  on the  a ppropr ia te
dosage of levodopa in VP. Due to the high frequency of
cogn it ive and behav iora l problems in this populat ion,
they do not tolerate anti-park insonian agents as w ell as
pa t ien ts w ith PD. Cl inicians shou ld b ear in mind th at
there is a risk of worsening of confusion, agitat ion and
even postura l instabi l ity14.

Increased doses of levodopa (50% extra), albeit with
a pp aren t cl in ica l  b en ef it  in bradyk inesi a and rigidi ty,
do not necessarily translate into an equivalent benef it
in ga i t  pro f i l e. N on-dop a m in e rg ic n e t w orks m ay b e
differently affected by vascular pathology, and therefore
b e less r espons ive  to dopa mine. Ga i t ca n be  a  com-
p l e m e n t a ry too l  in th e  ind i v idu a l iz e d d ec is ion o f
levodopa dose in VP15.

Conclusion
These observations conclude that pat ients with VP

w hose  cl inica l  f e atur es mim ic PD, a nd pa t i e nts w ith
imaging evidence of basa l gangl ia infarcts rather that
WML tend to benefit more by treatment with levodopa.
How eve r th e ava i l ab l e d at a  show  th a t no c l in ica l  or
im ag ing ev id ence can pred ict  the levodop a r esponse
accura te ly.

In c l in ica l  pr a ct ic e, a l l  p a t i e n ts w i th  c l i n ica l ly
suspected VP, particularly those with lesions in or close
to the nigrostriata l and o ther dopaminergic pathw ays
evidenced by MRI, irrespect ive of the disease onset or
dominant clinica l features, should rece ive a tria l w ith L-
dopa in adequate dosage for a sufficiently long period of
time, at least 3-6 months, before concluding an absence
of response.
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