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Collagen IV alpha 1 (COL4A1) is one of the components of type
IV collagen. Pathogenic mutations of COL4A1 are associated with
young-onset cerebrovascular disease [1]. Although patients with
COL4A1 mutations frequently manifest hemorrhagic stroke in the
basal ganglia, movement disorders have not been reported.
Furthermore, movement disorders have been seldom reported in
basal ganglia hemorrhagic strokes [2,3]. Here, we present a case
of a 32-year-old female patient with juvenile onset right hand
and foot dystonia and mild mental retardation. Cranial magnetic
resonance imaging (MRI) depicted hemorrhagic stroke in the bilat-
eral caudate and dentate nuclei and abnormally high intensity in
the white matter, mimicking neurodegeneration with brain iron
accumulation (NBIA). The patient was genetically determined to
harbor a COL4A1 p.G832R mutation (Fig. 1A).

At birth, the patient had a high fever of unknown origin. She
could not walk by herself until 18 months of age and showed
abnormal posture in her right leg. At age 3, she was diagnosed
with foot dystonia. At age 6, she had a seizure and was diagnosed
with epilepsy. However, she has not experienced a second seizure
attack. At age 17, she suddenly developed transient right leg weak-
ness and sensory disturbance. Brain computed tomography (CT)
showed an abnormal low-density area in the basal ganglia. At age
29, she experienced transient tinnitus and vertigo; at that time, cra-
nial fluid-attenuated inversion-recovery MRI depicted an abnormal
low-intensity area in the bilateral caudate head and dentate nu-
cleus, dilated perivascular spaces, and white matter hyperinten-
sities (Fig. 1BeE). She then consulted our hospital for diagnosis.
On admission, neurological examination indicated dyscalculia
without any other higher cerebral dysfunction. She had choreodys-
tonia of the right hand and foot without parkinsonism or cerebellar
ataxia. Although deep tendon reflexes were brisk, the Babinski
response was bilaterally negative (suppl. video). Cranial
susceptibility-weighted imaging depicted abnormal low-intensity
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the bilateral caudate head and dentate nucleus
I). 123I-iodoamphetamine (IMP) single-photon emission

CT (SPECT) revealed hypoperfusion in the bilateral caudate and
dentate nuclei (Fig. 1J). Fundoscopic analysis revealed retinal arte-
riolar tortuosity (Fig. 1K). Blood examination, blood coagulation
tests, and routine chemistry results including copper, iron, and
ferritin levels were normal. Urinalysis revealed glomerular hematu-
ria. Findings on dopamine transporter imaging, MR angiography
(Fig. 1L, M), and cerebrospinal analysis were normal. Administra-
tion of trihexyphenidyl resolved her dystonia.

Supplementary video related to this article can be found at
http://dx.doi.org/10.1016/j.parkreldis.2017.04.009.

Sequencing for COL4A1 revealed a previously undescribed
c.2494G > Amutation in exon 32, resulting in an amino acid change
from glycine to arginine at position 832. COL4A1 and COL4A2 form
heterotrimers and are crucial components of the vascular basement
membranes [1]. Specific alterations of vascular basement mem-
branes due to COL4A1 mutations frequently result in infantile por-
encephaly, cerebral small vessel diseases involving both ischemic
and hemorrhagic stroke, dilated perivascular spaces, intracranial
aneurysm, glomerular hematuria with renal cysts, and retinal arte-
riolar tortuosity [4]. The patient therefore exhibited typical findings
associated with COL4A1 mutations.

COL4A1 contains three major domains: amino-terminal 7S,
collagenous, and carboxy-terminal non-collagenous. The collage-
nous domain consists of a repeat (Gly-X-Y)n sequence that is critical
for helix formation during collagen assembly. Missense mutations
of glycine in the collagen domain might disrupt assembly by a
dominant-negative mechanism [1]. Glycine of codon 832 is highly
evolutionarily conserved and is in the collagenous domain
(Fig. 1A), which describes most identified COL4A1 mutations [4].
Therefore, although no functional studies were performed, we
concluded that this mutation could be pathogenic.

This mutation was not found in her parents, indicating it had
occurred de novo (Fig. 1A, suppl. doc), and she had no affected fam-
ily members. It is well known that pathogenic COL4A1 mutations
could occur de novo. Therefore, even in the absence of a familial his-
tory, a COL4A1mutation should be suspected in cases with compat-
ible clinical and radiological findings.

Cranial MRI and 123I-IMP SPECT suggested that hypofunction of
the caudate and dentate nuclei might be associated with choreo-
dystonia in the patient. Although mutations in other dystonia-
related genes could have contributed to her symptoms, we ruled
out the causative genes for primary dystonia and NBIA (suppl.
doc). Demierre et al. reported an association between dystonia
and the putamino-capsulo-caudate vascular region, and found
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Fig. 1. Genetic, funduscopic, and neuroimaging analyses of the patient. (A) Direct sequencing analysis of COL4A1 in the patient's family. Arrows indicate sites of heterozygous
substitution of COL4A1 c.2494G > A. Cranial fluid-attenuated inversion-recovery magnetic resonance imaging (MRI) depicted an abnormal low-intensity area in the bilateral caudate
head and white matter hyperintensities (BeE). Cranial susceptibility-weighted MRI depicted abnormal low-intensity areas in the bilateral caudate head and dentate nucleus.
Scattered spotty low-intensity areas might indicate microbleeds (FeI). Red arrows indicate perivascular dilatation (E, I). (J) 123I-iodoamphetamine single-photon emission computed
tomography (SPECT) showed reduced cerebral blood flow in the bilateral caudate (arrows) and dentate nuclei (arrow heads), compared with normal control (51 years-old, male). (K)
Funduscopic analysis shows the retinal arteriolar tortuosity (white arrows). (L) Findings on 123I-FP-CIT SPECT were normal, indicative of normal function of the nigrostriatal
pathway. (M) Cranial MR angiography findings were normal. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this
article.)
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that the age of onset was under 10 years in the majority of cases, as
in this patient [3]. Additionally, hemorrhagic stroke of bilateral den-
tate nuclei might deteriorate dystonia [5].

To our knowledge, this is the first case of juvenile-onset dystonia
likely due to a COL4A1mutation. Neurologists should be aware that
dystonia with ferritin deposition in the brain might be associated
with not only NBIA but also hereditary hemorrhagic stroke, such
as COL4A1 related cerebrovascular disease.
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