The Turkish Journal of Pediatrics 2021; 63: 922-926
https://doi.org/10.24953/turkjped.2021.05.022

Case Report

Cockayne syndrome type: a very rare association with

hemorrhagic stroke
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ABSTRACT

Background. Cockayne Syndrome (CS) is a rare autosomal recessive disorder that is mainly characterized by
neurodevelopmental delay, cutaneous photosensitivity, and cachectic dwarfism. Genetic diagnosis is supported
by the typical physical appearance and imaging findings of these patients.

Case. In our case, a 16-year-old female previously diagnosed as CS presented with right-sided hemiparesis.
Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) images showed diffuse cerebral and
cerebellar atrophies, volume loss of brain stem, calcification of the bilateral basal ganglia, hemorrhage on the
posterior limb of the left internal capsule, thalamus, and posterior periventricular area.

Conclusions. Cockayne syndrome is rarely associated with stroke; we report the clinical and neuroradiologic

findings of CS presenting with a hemorrhagic stroke.
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Cockayne Syndrome (CS) is a rare autosomal
recessive disorder with a prevalence of 2.5
per million.! It was first described in 1936
by Edward Cockayne.> Cockayne Syndrome
is a multisystem disorder classified as a
nucleotide excision repair disease characterized
by neurodevelopmental delay,
photosensitivity, = pigmentary retinopathy,
neurosensory hearing loss, dental
cachectic dwarfism with senile-like appearance,
dementia,  endocrinopathies,  progressive
spasticity, ataxia, peripheral neuropathy,
osteopenia, kyphosis, and joint contractures.’*

cutaneous

caries,

Neurological manifestations are the main cause
for morbidity of the disease. Herein we report
a rare case of CS presenting with hemorrhagic
stroke.
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Case Report

A 16 year old female was admitted to our
hospital with right-sided hemiparesis for two
weeks. She was diagnosed with CS at the age
of ten years clinically and genetically (CS type
A, Homozygous C.593-594dup frameshift
pathogenic variation in ERCC8 gene). Her
weight was 11 kg, and her blood pressure
was 90/60 mmHg. Examination
characteristic manifestations of CS such as

revealed

cachectic dwarfism, progeroid face, bilateral
cataracts, intellectual disability, microcephaly,
joint contractures in the lower extremities, and
dental caries (Fig. 1). Her history included full
term, birth with 2500 gr weight, and normal
developmental milestones until the age of one.
Then, developmental delay and growth failure
was detected. Her current examination revealed
right sided hemiparesis with Medical Research
Council Scale for muscle strength of 3/5 in the
right upper and lower extremities and spasticity
and contractures in the extremities. The patient
had sensorineural hearing loss. Tests for lipid
profile, renal and hepatic functions, serum
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Fig. 1. Characteristic face, cachectic phenotype, joint
contractures of the patient with Cockayne syndrome
are shown.

homocysteine level, antithrombin III, proteins
C and S, factor V Leiden, anticardiolipin
antibodies, antiphospholipid antibodies, and
antinuclear antibodies were normal.

Magnetic resonance imaging (MRI) showed
diffuse cerebral and cerebellar atrophies with
ventricular dilatation and widened suldi,
volume loss of brain stem, and bilateral basal
ganglia calcification. On T1 weighted images,
there was high signal intensity on the posterior
limb of the left internal capsule, thalamus,
and posterior periventricular area suggesting
hemorrhage. Restricted diffusion was seen on
the posterior limb of the internal capsule and
thalamus due to late subacute hemorrhage (Fig.
2).

Subsequent computed tomography (CT)
revealed calcification in the bilateral basal
ganglia and periventricular white matter of
frontal and parietal lobes; CT also demonstrated
hemorrhage on the posterior limb of the left
internal capsule and thalamus (Fig. 3). No
significant pathology was detected in CT and
MR angiography studies regarding intracranial
vascular structures. The patient previously
diagnosed as CS, presented with hemorrhagic
stroke during the course of the disease.
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Permission was obtained from the parents and
informed consent was obtained from the family.

Discussion

Cockayne Syndrome is a rare multisystem
disorder characterized by a variety of clinical
features, including severe neurological
manifestations.  Patchy and  segmental
demyelination, neuronal loss without major
brain malformations, calcifications, vascular
changes with accelerated atherosclerosis and
arteriolosclerosis, severe cerebellar atrophy,
and ventricular enlargement are the main
neuropathologic findings that can clinically
manifest as microcephaly, intellectual disability,
tremors, ataxia, seizures, strokes and subdural
hemorrhages."

The diagnosis is based on characteristic
phenotype, clinical features, radiological
findings, and specific genetic tests for DNA
analysis, which measure the recovery of RNA
transcription after exposure to ultraviolet (UV)
radiation."” Neuroimaging findings, including
calcifications mostly in the basal ganglia and
cerebral cortex, cerebral and cerebellar atrophy
with subsequent ventricular dilation, abnormal
white matter signal intensity on MRI are the
cardinal features suggesting the diagnosis of CS.
The high signal intensity of the cerebral white
matter on T2 weighted images demonstrates
the tigroid patterns of demyelination, which
represents sparing of the perivascular white
matter.”> Our patient had neuroimaging
findings compatible with CS.

ERCC6 (CSB) and ERCC8 (CSA) genes were
identified as the two major genes responsible
for CS.° The disease is classified as classical
form Type I, early-onset Type II, and late-onset
Type IIL. Type II patients show symptoms in
the congenital period, while Type III patients
may be affected in late childhood or adulthood.
Indeed CS patients demonstrate similar clinical
and neuroradiological findings, but the onset
and progression of the disease vary among
subgroups. With a progressive manner of
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Fig. 2. Magnetic Resonance Imaging demonstrated diffuse cerebral and cerebellar atrophies with ventricular
dilatation, and widened sulci, volume loss of brain stem on T2 weighted images (a,b). On T1 weighted images,
there was high signal intensity on the posterior limb of the left internal capsule and thalamus which suggested
subacute hemorrhage (c). Diffusion-weighted images revealed restricted diffusion on the posterior limb of
the left internal capsule, thalamus, and posterior periventricular area with a decrease in the ADC value (d,e).
Gradient echo imaging showed small areas of hypointensity in basal ganglia suggesting calcification (f).

Flg 3. Computed tomography (CT) revealed calcification in the bilateral basal gangha and periventricular white

matter of frontal and parietal lobes (a,b,c). CT also demonstrated hemorrhage on the posterior limb of the left
internal capsule and thalamus (b,c).
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the disease, symptoms worsen with time.
Development is very limited, especially in type
II CS patients with a congenital form. Unlike
Type 11, in Type I classical form of the disease,
development is normal in the first months of life,
while motor delay begins at the end of the first
year. Patients with CS Type III may have mild
intellectual disability and learning difficulties.
There is no threshold among the subtypes of
the disease. Approximately 65% of patients
show CSB gene mutation. Besides according
to CSA and CSB linked mutations, there are no
specific symptoms or severity of the disease.
However, more severe forms (Type II) appear
to be associated with CSB gene mutation, and
milder forms (Type I) are associated with CSA
gene mutation.” Based on the genetic analysis
(ERCC8 gene, CSA mutation) and clinical
onset of the disease, our case was accepted
as Type I, the classical form of CS. Solving
the underlying molecular mechanisms with
larger data will elucidate the CS genotype-
phenotypecorrelation.

The normal human aging process and its
consequences are seen in the clinical features
of CS. Premature onset of hypertension,
microvascular pathology, whichis characterized
by string vessels, accelerated atherosclerosis,
and arteriolosclerosis, are observed in the
course of the disease and can lead to stroke.®?
In our case, there were no radiological and
laboratory  findings suggesting  cerebral
atherosclerotic or thrombotic risk factors. Still,
we havenot ruled out microvascular pathology
since histopathological evaluation could not
be performed. Literature on arterial disease in
patients with CS is sparse, including ischemic
or hemorrhagic strokes and transient ischemic
attacks.**'> Mizuguchi and Itoh'> declared a
case of CS with hemorrhagic infarct in the
parietal and insular cortex and demonstrated
cerebrovascular changes histologically. The
radiological findings of hemorrhagic stroke in
CS had not been reported before. According to
the literature, our case is the first to report the
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association between CS and hemorrhagic stroke
radiologically.

In a recently published paper, Inceer et al.®®
reported a Cockayne syndrome case as a rare
cause of hemiplegia presented with subdural
hematoma. Similar to this case report, bilateral
subdural hematoma has been reported in
another CS case with hemiplegia in the
literature." Another CS case with hemiplegia,
had normal brain imaging, while cerebral
angiography showed stenotic plaques."
Although chronic subdural hematoma is mostly
seen in elderly patients; case reports show that
it can be seen with CS, which has premature
aging signs.!'® Various vascular changes may
occur in patients with CS; pathological studies
indicate that these patients have an increase in
small arteries and arterioles in the subarachnoid
space filled with non-atherosclerotic fibrotic
tissue. The subarachnoid space and vascular
structures increase with brain atrophy and
subdural hemorrhages are related to enlarged
subarachnoid spaces.®

In conclusion, it should be noted that besides
the typical neurological features of CS, cerebral
arterial disease may develop during the course
of the disease. Although it is a rare association,
hemorrhagic stroke may be accompanied by CS
based on early atherosclerosis.
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