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Hereditary spastic paraplegias (HSP) are a group of genetically and
phenotypically heterogeneous disorders resulting from progressive
degeneration of the corticospinal tract.1 They may have autosomal
dominant, autosomal recessive, x-linked, or mitochondrial inheri-
tance, and the main clinical features derive from lower limb spas-
ticity. There are now more than 80 genes or loci associated to this
condition, globally identified as spastic paraplegia genes (SPG).1,2

The SPG15 subtype represents 2%–4% of the autosomal
recessive inherited HSP and are associated to mutations in the
ZFYVE26 gene that code for spastizin. It belongs to the group
of autosomal recessive HSP with thin corpus callosum
(AR HSP-TCC), which includes a diverse genetic basis covering
SPG11, SPG15, SPG21, SPG32, and SPG 47.3,4

SPG15 is clinically characterized by progressive lower limbs
spasticity that may be associated to a variable number of other
manifestations such as cognitive impairment, retinal degenera-
tion, motor neuropathy, dysarthria, and rarely parkinsonism,
although the knowledge about its phenotypic spectrum is still
limited.5 Here, we report a case of a juvenile-onset levodopa-
responsive parkinsonism associated to SPG 15 that developed
motor complications under chronic levodopa therapy.

Case Report
A young Brazilian man, born from non-consanguineous parents,
with an apparent normal neuropsychomotor development, pres-
ented school difficulties initiating at childhood. In addition, at
the age of 10, he developed progressive dysarthria, stiffness, and
bradykinesia of the right limbs that gradually progressed to
involve all four limbs, associated to gait slowing. At the age of
14, he was referred to our service for evaluation, being diagnosed

as having juvenile-onset asymmetric parkinsonism. He started
levodopa as the first dopaminergic treatment with excellent
response. However, there was a gradual need for dosage increase
and pramipexole was associated to the treatment. The brain
magnetic resonance imaging (MRI) showed thinning of the cor-
pus callosum and the “sign of the ears of the lynx” (Fig. 1A,B),
which directed the genetic tests. Analysis of the ZFYVE26 gene
revealed the presence of a known homozygous deletion
(c.918delA), confirming the diagnosis of SPG15. Other comple-
mentary tests were normal (complete blood count, iron metabo-
lism analysis, copper metabolism analysis, and serum
ceruloplasmin). Nerve conduction studies and electroencepha-
lography were also within the normal range. At the age of
17, he started to present motor complications related to dopami-
nergic treatment with wearing-off, off-dystonia, and peak-dose
dyskinesia. On clinical examination in the “off” state, there was
marked global bradykinesia and dystonic posture of the right
arm, Unified Parkinson’s disease rating scale motor scoring was
78 out of 108 points (video segment 2). The levodopa challenge
test after administration of 250 mg of levodopa led to a 72%
improvement in motor score (22 out of 108 points) and to the
appearance of generalized severe choreic movements in the “on
state” (video segment 1). At this time, the mini mental state
examination (MMSE) revealed a score of 23 (lost 5 points in cal-
culation, 1 point in day of the month, and 1 point in drawing).
He was independent for basic and instrumental activities of daily
living. Eye movement’s examination was normal, and there was
mild spasticity of the lower limbs, no cerebellar signs, or other
abnormal findings on neurological examination.

[99mTc]TRODAT-1 SPECT (Fig. 1C) demonstrated a severe
symmetric reduction of striatal dopaminergic terminals. Amanta-
dine was started for better control of dyskinesia.
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Discussion
Parkinsonism has already been reported in AR HSP-TCC
patients, initially SPG11 was proposed as a cause of atypical juve-
nile parkinsonism and later confirmed by other studies.6,7 Shortly
thereafter, mutations in Spastizin gene were found in three
Turkish descent brothers and in a patient of Portuguese origin,
characterizing the SPG15 phenotype.8,9 They all had parkinson-
ism responsive to levodopa but the authors did not describe
motor complications due to chronic dopaminergic treatment.
More recently a 30-year-old woman with SPG15 presented a
similar phenotype.10

Our case strengthens the previous evidence that levodopa-
responsive parkinsonism, especially of juvenile-onset, should be
included in the SPG15 phenotype. It also describes, for the first
time, the development of motor fluctuations and dyskinesia
induced by chronic levodopa treatment in a patient with juvenile
parkinsonism associated to SPG15. These findings not only
extend the phenotypic spectrum of SPG15 but also provide sup-
port for phenotypic overlap between SPG15 and SPG11. We
conclude that the benefit of dopaminergic therapy emphasizes
the importance of identifying parkinsonian characteristics in HSP
patients.

In conclusion, SPG15 should be suspected in patients with
juvenile-onset atypical parkinsonism responsive to levodopa pre-
senting signs of spasticity, motor neuropathy, pigmentary
maculopathy, cognitive impairment, family history suggestive of
HSP, or the typical MRI brain findings (thin corpus callosum
and the “sign of the ears of the lynx”).
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FIG. 1. (A) Sagittal T2-weighted brain MRI showing marked thinning of corpus callosum. (B) Axial FLAIR brain MRI showing hypersignal of
the anterior periventricular white matter, “ears of the lynx sign”. (C) [99mTc] TRODAT-1 SPECT showed markedly reduced dopamine
transporter levels in the striatum.
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Supporting Information
Supporting information may be found in the online version of
this article.

Video S1. Segment 1: patient in “on state” presenting signifi-
cant improvement in speech, facial expression, bradykinesia, and
stiffness. He is able to get up from the chair and walk without
help. There are generalized choreic movements (peak-dose dys-
kinesia). Segment 2: patient in “off state” presenting dysarthria,
hypomimia, and severe hypokinesia, associated to dystonic right
arm posture. He is unable to get up from the chair and walk
without help
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