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Case report

Cockayne Syndrome in Siblings: A Case Report from Northern India

Abstract

Background: Cockayne Syndrome (CS) is a rare autosomal recessive neurodegenerative
disorder caused by pathogenic variants in ERCC6 (CSB) or ERCC8 (CSA).

Case: We present two affected siblings from a non-consanguineous family with clinical
features of CS including postnatal growth failure, cachectic habitus, bird-like facies,
neurodevelopmental regression, and white matter changes with cerebellar atrophy on MRI.
Molecular testing identified a homozygous pathogenic ERCC6 variant (c.4063+1G>C) in the
affected sibling, confirming the diagnosis. A three-generation pedigree supporting autosomal
recessive inheritance is included.

Conclusion: This report highlights the phenotype—genotype correlation and the importance of
neuroimaging and genetic testing for diagnosis, family counseling, and reproductive planning
in CS.
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Introduction

Cockayne Syndrome (CS) is a multisystem disorder characterized by growth failure,
progressive neurodegeneration, photosensitivity in many (but not all) patients, characteristic
facies, and early mortality in more severe forms. CS results from defects in the
transcription-coupled nucleotide excision repair (TC-NER) pathway due to biallelic
pathogenic variants in ERCC6 (CSB) or ERCC8 (CSA). The clinical spectrum ranges from
classic childhood onset (CS type 1) to severe congenital (CS type Il) and milder, later-onset
phenotypes (CS type Ill) [GeneReviews; StatPearls]. Early recognition allows appropriate
supportive care and genetic counseling.

Cockayne Syndrome (CS) is a rare autosomal recessive neurodegenerative disorder
belonging to the spectrum of nucleotide excision repair (NER)-related diseases. First
described by Edward Alfred Cockayne in 1936, the syndrome is characterized by postnatal
growth failure, progressive neurological decline, cutaneous photosensitivity, premature aging
features, and shortened lifespan. Its estimated incidence is approximately 2.7 per million
births, though exact prevalence varies by region due to underdiagnosis and limited access to
genetic testing (Laugel, 2024).

CS results from pathogenic variants in ERCC6 (CSB) or ERCCS8 (CSA), which encode
proteins essential for transcription-coupled nucleotide excision repair (TC-NER)—a
specialized sub-pathway responsible for rapid removal of transcription-blocking DNA lesions
caused by oxidative stress or UV radiation. Dysfunction of TC-NER leads to stalled
transcription, impaired cellular homeostasis, and progressive neurodegeneration.
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Approximately 65—-75% of genetically confirmed CS cases involve ERCCG6 variants, while
most of the remaining cases involve ERCCS8 (Sartorelli et al., 2024).

The clinical expression of CS spans a phenotypic continuum, traditionally classified into:

CS Type | (classic): onset in early childhood with progressive neurologic and systemic
deterioration.

CS Type II: congenital or early-infantile onset with more severe symptoms, often fatal in the
first decade.

CS Type llI: mild or late-onset form with comparatively prolonged survival.

COFS (Cerebro-oculo-facio-skeletal) syndrome, considered part of the severe end of the
spectrum, shares genetic overlap with CS.

Key clinical clues include cachexia, microcephaly, characteristic “bird-like” facies,
neurodevelopmental regression, sensorineural deficits, and dental anomalies. Radiologically,
CS features a characteristic pattern of diffuse hypomyelination, cerebral and cerebellar
atrophy, and progressive white matter changes, making MRI a critical adjunct to diagnosis
(Wilson et al., 2016).

With advances in molecular diagnostics such as exome sequencing and targeted NER gene
panels, increasing numbers of CS cases are being identified worldwide, including in
non-consanguineous families. Reporting genetically confirmed cases from diverse
populations, including India, is essential to expand the known mutational spectrum and to
highlight regional genotype—phenotype correlations. The present report describes two
siblings with CS caused by a homozygous pathogenic ERCC6 splice-site variant,
emphasizing the clinical, radiological, and genetic features relevant to diagnosis and
counseling.

Case Presentation

A 9-year-old girl (proband) presented with progressive failure to thrive, feeding difficulty,
frequent infections, slurred speech, and regression of previously acquired milestones. She
had low birth weight and delayed infant milestones. Examination revealed cachectic
dwarfism, microcephaly, a characteristic “bird-like” facies (prominent beaked nose, large
ears, sunken eyes, loss of facial fat), thin dry skin, sparse hair, multiple dental caries and
oral ulcers, and an ataxic gait. Neurological examination showed hyperreflexia with bilateral
flexor plantar responses.

MRI brain demonstrated diffuse frontoparietal white matter T2/FLAIR hyperintensities and
prominent bilateral cerebellar atrophy consistent with leukodystrophic changes. The younger
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sibling (male) presented with global developmental delay and hypotonia. Genetic testing by
targeted sequencing revealed a homozygous splice-site variant in ERCC6 (¢c.4063+1G>C;
NM_000124), classified as pathogenic; the elder affected sibling carried the same
homozygous variant, confirming autosomal recessive inheritance.

Pedigree: The pedigree chart shows the inheritance pattern of a trait across three
generations.

Generation |: A male and a female are married.

Generation |l: They have two children, a son and a daughter. The son marries an unrelated
female, and they have two children, a son and a daughter. The daughter marries an
unrelated male, and they have two children, a son and a daughter.

Generation Ill: The son from the second generation has two children: a son and a daughter.
The daughter from the second generation has two children: a son and a daughter. The son
from the third generation is labeled "Anurag, 16yr." The daughter is labeled "Naina, 12yr,"
and she is affected by the trait. The son from the other lineage is labeled "Vaibhav, 21yr,"
and he is also affected.

Since the trait appears in the offspring of unaffected parents (the couple in the second
generation who have Naina), it is likely an autosomal recessive trait. In an autosomal
recessive inheritance pattern, an individual must inherit two copies of the mutated gene (one
from each parent) to be affected. The parents in this case would be carriers.

The individuals labeled "Naina" and "Vaibhav" are affected by the trait, as their symbols are
shaded. "Anurag" is not affected. The different shading on Naina and Vaibhav's symbols may
indicate different aspects of the same clinical condition.
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Figure-1 Cockayne Syndrome facial features

Discussion:
Clinical spectrum and diagnostic clues

Cockayne Syndrome is clinically heterogeneous but several features reliably point toward
the diagnosis: postnatal growth failure with cachexia, progressive microcephaly,
neurodevelopmental regression, sensorineural hearing loss and vision problems, cutaneous
photosensitivity (present in many but not all patients), dental anomalies, and characteristic
facial appearance often described as “bird-like.” These features typically accumulate over
the first years of life, making early recognition difficult in very young infants but increasingly
apparent as the child ages [GeneReviews; StatPearls]. Our patients demonstrated classic
facial phenotype, growth failure and progressive neurologic impairment which, together with
MRI changes and genetic confirmation, support the diagnosis.
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Molecular genetics and genotype—phenotype correlations

CS arises from biallelic pathogenic variants in ERCC6 (encoding CSB) in roughly 65—-75% of
cases and in ERCC8 (CSA) in the remainder, although relative frequencies may vary by
population [recent cohort data]. These genes participate in transcription-coupled nucleotide
excision repair (TC-NER), a subpathway of NER that specifically removes DNA lesions that
block transcription elongation. Loss of TC-NER function leads to accumulation of
transcription-blocking lesions, cellular dysfunction, and neurodegeneration. The ERCC6
splice-site variant identified in our family (c.4063+1G>C) is predicted to disrupt normal
splicing and result in loss of functional CSB protein, consistent with a classic CS phenotype.
Recent population studies and case series continue to expand the mutational spectrum
(including deletions, splice-site and truncating variants) and document variable expressivity
even among individuals with similar genotypes.

Neuroimaging

MRI is a valuable adjunct for diagnosis and monitoring. Typical features include diffuse white
matter signal abnormalities suggesting hypomyelination/demyelination, cerebral and
cerebellar atrophy (often progressive), cortical thinning, ventricular enlargement and
sometimes calcifications. Cerebellar atrophy may be pronounced and correlate with gait
disturbance and ataxia. In our cases, the combination of frontoparietal white matter
hyperintensities and marked cerebellar atrophy mirrors prior descriptions in pediatric series
and supports the hypothesis of progressive neuronal and glial loss secondary to defective
DNA repair pathways. Radiologic pattern recognition can narrow the differential diagnosis
toward CS among leukodystrophies and progeroid syndromes.

Differential diagnosis

Important differentials include other DNA repair disorders (xeroderma pigmentosum,
trichothiodystrophy), mitochondrial disorders, certain peroxisomal and metabolic
leukodystrophies, and classical premature aging syndromes (e.g., Werner syndrome in older
patients). Distinctions are based on age of onset, presence/absence of photosensitivity, skin
malignancies (common in xeroderma pigmentosum but not in pure CS), pattern of MRI
changes, and—critically—molecular testing. Notably, some CS patients lack marked
photosensitivity and may be misdiagnosed for years; therefore, maintaining a high index of
suspicion in the context of the characteristic facies and growth failure is essential.

Natural history, prognosis and classification

CS is commonly classified into subtypes: type | (classic childhood onset), type |l
(congenital/severe) and type Il (mild/late onset). The clinical course is progressive with
neurologic decline, and life expectancy varies by subtype; severe congenital forms often
lead to early childhood mortality, whereas milder forms may survive into adulthood. The
CoSyNH (Cockayne Syndrome Natural History) study and other longitudinal cohorts have
provided important data on disease progression, common complications (feeding difficulties,
recurrent infections, progressive sensorineural deficits), and quality-of-life considerations for
affected families. These natural history data inform anticipatory care planning and supportive
interventions.



UNDER PEER REVI EW

Management

There is no disease-modifying therapy for CS at present; management is multidisciplinary
and supportive. Key elements include nutritional optimization (often requiring gastrostomy in
advanced disease), physiotherapy and mobility assistance for ataxia, hearing and visual
assessments with appropriate aids, dental care, prevention of dehydration and infections,
sun protection for photosensitive patients, and neurodevelopmental support. Surveillance
should include regular assessment of growth, vision, hearing, dental health and
swallowing/feeding. Genetic counseling and reproductive options (carrier testing, prenatal
diagnosis, preimplantation genetic testing) should be offered to families; recent reports
highlight successful molecular diagnosis enabling reproductive planning. Participation in
registries and natural history studies is recommended to improve understanding of long-term
outcomes and to facilitate clinical trials as potential therapies emerge.

Research directions and novel findings

Recent years have seen expanding knowledge of genotype—phenotype relationships,
population-specific variant spectra (including reports of structural variants and founder
alleles in particular regions), and mechanistic insights from cellular and animal models.
Exploratory therapeutic strategies — including modulation of DNA repair pathways,
amelioration of downstream cellular stress responses, and gene therapy approaches —
remain at preclinical stages. Case reports with molecular confirmation remain valuable to
enlarge variant catalogs, refine clinical expectations, and identify potential modifiers of
phenotype severity. Our report adds to the regional literature by documenting an ERCC6
splice-site variant with concordant phenotype in siblings and a clear pedigree demonstrating
autosomal recessive transmission.

Relevance to clinical practice and genetic counseling

For clinicians, the takeaways are: maintain suspicion for CS in children with progressive
growth failure and characteristic dysmorphology; use MRI as a supportive diagnostic tool;
pursue molecular confirmation when feasible; and provide proactive multidisciplinary care
and family counseling. Identification of a pathogenic variant allows precise carrier testing in
relatives and options for prenatal or preimplantation genetic diagnosis — essential steps for
families wishing to reduce recurrence risk.

Conclusion

Cockayne Syndrome is a rare but clinically recognizable disorder. The combination of
characteristic phenotype, supportive MRI features and molecular confirmation establishes
the diagnosis. Early diagnosis enables appropriate supportive care and informed
reproductive counseling. Reporting genetically confirmed cases from diverse populations
remains important to expand understanding of the disease spectrum and to guide future
therapeutic efforts.
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