
ported in the Queensland patients following 8 weeks to 9 weeks
treatment with albendazole.3 The total number of parasites within
the muscles in our patient depends not only on the duration of the
infection, but also the severity of auto-reinfection and the duration
(5 months) of immunosuppressive therapy. Auto-reinfection oc-
curs when third-stage larvae rupture through the body wall and
cuticle of the female in the cephalic region.2 Administration of cor-
ticosteroids in three of the reported patients prior to the diagnosis
of H. perplexum probably resulted in a substantial proliferation of
the nematodes. Our patient has responded very well with weight
gain, improvement in muscle strength and bulk and decreased ser-
um CK concentrations, and 3 months after finishing albendazole
therapy, his serum CK was only mildly elevated at 470 U/L.

We report this sixth known patient with myositis due to H. per-
plexum, and highlight the clinical severity of the infection, with po-
tential for refractory disease if the inflammation is detected late in
the illness when significant muscle fibrosis has occurred. This is a
uniquely Australian disease, which can mimic idiopathic polymyo-
sitis but with potential for mortality and significant permanent
morbidity if the diagnosis is delayed. Although all patients except
ours were associated with peripheral blood eosinophilia, all biop-

sies did show eosinophils in the muscle biopsy, which should alert
the pathologist to a possible parasitic infestation. Patients with a
polymyositis phenotype who deteriorated on immunosuppressive
therapy should be investigated for the possibility of parasitic
myositis.
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a b s t r a c t

We report a 53-year-old woman who developed a reversible, L-dopa responsive parkinsonian syndrome
in the context of a recurrent right-sided subdural haematoma. The syndrome occurred during a pro-
longed stay in hospital and resolved completely during the following year. Parkinsonism is a rare but
recognised complication of subdural haematoma.

� 2012 Elsevier Ltd. All rights reserved.
1. Case report

A 53-year-old woman was admitted following a 10 day history
of constant and worsening headache in the frontoparietal region.
There was no significant past medical history or family history,
and her only current medication was hormone replacement ther-
apy. Clinical examination was normal. Following a head CT scan
she was diagnosed with a right-sided subdural haematoma with
midline shift, and she underwent burr hole drainage.

Over the next 3 days, two further evacuation procedures were
required, followed by a right craniotomy, with implantation of a
cranial flap in the anterior abdominal wall. The patient was then
admitted to the neurosciences critical care unit (NCCU) as she
had begun to develop left-sided focal seizures and pneumonia. A
few days later she had some left-sided weakness with increased
tone in all four limbs, clonus and brisk reflexes. After 3 weeks at
⇑ Corresponding author. Tel.: +44 1223331160; fax: +44 1223331174.
E-mail addresses: markellul@doctors.org.uk, markalexellul@gmail.com (M.A.

Ellul).
the NCCU she stabilised and was returned to the neurology ward.
At no point was she given any dopamine-blocking drugs.

After several weeks on the ward, the patient had continued fe-
ver and a reduced Glasgow Coma Scale score of 10 and she began
to have right-sided focal seizures affecting the hand and face. She
was diagnosed with an abdominal abscess associated with the cra-
nial bone flap, which was drained and the flap removed. She ini-
tially improved, but 3 weeks later, when she had been in hospital
for 4 months, she was re-admitted to the NCCU for a second time
with pneumonia. At this stage it was noted for the first time that
she had developed bilateral parkinsonian signs including tremor,
bradykinesia, rigidity, cogwheeling and hypomimia, in the absence
of any drugs that could cause this. There was also a residual left
hemiparesis. A dopamine transporter scan showed diminished
visualisation of the corpus striatum on both sides, right more than
left (Fig. 1). She was tried on a low dose of co-careldopa (25 mg/
100 mg 3 times daily) without any improvement initially. How-
ever, on higher doses of co-careldopa (50 mg/250 mg 5 times daily)
and cabergolene (7 mg once daily) her axial stiffness improved, fol-
lowed by her rigidity.

http://refhub.elsevier.com/S0967-5868(12)00597-8/h0005
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0005
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0010
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0010
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0010
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0015
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0015
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0020
http://refhub.elsevier.com/S0967-5868(12)00597-8/h0020
http://dx.doi.org/10.1016/j.jocn.2012.10.012
mailto:jiri.bartek@karolinska.se
mailto:markalexellul@gmail.com


Fig. 1. Coronal dopamine transporter scans showing diminished visualisation of the corpus striatum on both sides, right more than left (arrows). (This figure is available in
colour at www.sciencedirect.com.)

Table 1
Patients with parkinsonism caused or worsened by subdural haematoma reported in the literature

Patient no. Age (years) Sex Other features Responsiveness to levodopa Outcome Reference

1 52 M Parkinsonism only Not given Complete remission 19991

2 62 M Headache, confusion, fatigue Not given Complete remission
3 66 M Headache, confusion, fatigue Yes Complete remission
4 38 F Headache, confusion Not given Complete remission
5 74 M Memory deficit Not given Complete remission
6 72 M Parkisonism only Not given Marked improvement
7 78 F Confusion, incontinence Decreased response in pre-existing PD Recovery to pre-morbid function
8 48 M Headache, fatigue Not given Complete remission
9 73 M Parkinsonism only Not given Complete remission

10 61 M Parkinsonism only Not given Complete remission
11 83 M Incontinence Not given Partial remission
12 60 F Headaches, lethargy Not given Partial remission
13 58 M Headache Not given Complete remission
14 75 M Headache Not given Complete remission
15 66 M Parkinsonism only Not given Complete remission
16 75 M Confusion, hemiparesis (right) Yes Complete remission
17 63 M Parkinsonism only No Complete remission
18 70 M Incontinence, somnolence Not given Recovery to pre-morbid function
19 82 M Apathy Decreased response Recovery to pre-morbid function
20 81 M Confusion No Complete remission 20062

21 65 F Headache Not given Complete remission 20093

22 73 M Confusion, headache Not given Complete remission 20094

F = female, M = male, PD = Parkinson’s disease.
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Fig. 2. Axial T2-weighted MRI showing areas of hyperintensity in the pons (arrow).
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tural lesions. For our patient, there was no evidence of intracranial
infection, metabolic disturbances or medications that could have
caused the extrapyramidal disorder. MRI revealed only subtle sig-
nal change in the pons with no evidence of signal change in the
striatum (Fig. 2).

The mechanism by which a subdural haematoma may cause
parkinsonism remains obscure. It may be an effect of the space
occupying lesion causing partial coning and injury to the nigrostri-
atal tract. Indeed, similar syndromes have been described second-
ary to meningiomas and other tumours.5 Pressure on the midbrain
decreases the number of dopaminergic neurons, as has been re-
ported in a patient with parkinsonism secondary to a brain
tumour.6 Alternatively, there could be a decline in the integrity
of the nigrostriatal dopamine system, with reduced striatal dopa-
mine content and sprouting with eventual recovery, similar to
the changes seen in 1-methyl 4-phenyltetrahydropyridine lesions.
Circulatory disturbances may have also occurred, such as disrup-
tion of the anterior choroidal artery impairing supply to the basal
ganglia. There is some evidence that patients who develop move-
ment disorders secondary to subdural haematoma may have pre-
ceding subclinical substantia nigra dysfunction, leaving the
system more vulnerable to further insult.7 However, there was
no evidence of a pre-existing parkinsonian syndrome in our
patient.

This report illustrates the propensity of subdural haematoma to
have a myriad of clinical complications, and demonstrates the pos-
sibility of an acute parkinsonian syndrome secondary to an intra-
cranial mass lesion, which is treatable and could easily be missed
in the context of a seriously ill patient in an intensive care unit
setting.
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Over the next few months she improved and was able to
transfer weight. Neuropsychological testing revealed some defi-
cits with her working memory and attention, with a test of every-
day attention score below the 25th percentile. She was
transferred to a local rehabilitation centre for 5 months, and then
was discharged home, being independent in most activities of
daily living. Her parkinsonism completely resolved and all her
treatment was stopped. Six months later she underwent cranio-
plasty without complications.

2. Discussion

There have been 22 patients with parkinsonism caused by sub-
dural haematoma reported since 19631–4 (Table 1). After evacua-
tion of the haematoma, complete remission was achieved
eventually in 16 of the 22 patients. Our report highlights that such
patients can make a full recovery without evidence that the disease
might re-emerge. In addition, L-dopa therapy can have a beneficial
effect in these patients in the short term, reducing their disability
and shortening their recovery time.

Parkinsonism of acute onset is rare and may be secondary to
infectious processes, metabolic disturbances, medications or struc-
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