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ABSTRACT

Background: Dyskeratosis congenita is a rare genetic disorder resulting
from mutations that lead to shortened telomeres and premature cellular
aging. Although it classically presents with a triad of mucocutaneous
abnormalities, it has diverse clinical manifestations, affecting multiple
organ systems. Neurological involvement, often seen in severe variants,
constitutes a significant element of the disease’s pathophysiology,
highlighting the vast array of observed complications.

Case Presentation: A 5-year-old girl with a known diagnosis of
dyskeratosis congenita due to a WRAP53 mutation presents with bloody
stools and epilepsy. Her clinical course was marked by gastrointestinal
disturbances, hematologic sequelae, and severe hepatic manifestations,
including recurrent bleeding episodes.

Discussion: This case highlights the complex interplay between telomere
dysfunction and the systemic and neurological manifestations in
dyskeratosis congenita. The serial brain MRI findings reveal progressive
white matter disease, brain volume loss, and choroid plexus calcifications,
indicating a rapid neurodegenerative progression and premature aging.
Enhanced surveillance and tailored management strategies are crucial to
mitigate disease-associated morbidity.

Conclusion: Dyskeratosis congenita due to a WRAP53 mutation enriches
our understanding of its neurodegenerative dimensions and emphasizes
the pivotal role of telomeres in systemic and neurological health.
Integrating advanced imaging with comprehensive multidisciplinary

management improves disease monitoring and optimizes patient care.
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Introduction

Dyskeratosis congenita (DKC) stands as a paradigm
of telomere biology gone awry, a rare genetic
disorder characterized by defective telomere
maintenance leading to accelerated cellular aging'.
First documented by Zinsser et al. in 1906, DKC
classically manifests with a triad of mucocutaneous
abnormalities—abnormal skin pigmentation, nail
dystrophy, and oral leukoplakia>. However,
beneath this dermatologic veneer lies a systemic
pathology of profound complexity and severity,
permeating

multiple  organ  systems and

significantly impacting patient prognosis.

Telomeres and Their Role

Telomeres, repetitive nucleotide sequences capping
chromosomal ends, serve as guardians against
genomic instability by preventing chromosomal
fusion and degradation during cellular replication:.
In DKC, mutations disrupting telomere maintenance
genes—DKC1, TERC, TERT, and WRAP53—unleash
a cascade of accelerated telomere shortening, a
hallmark of the disease*. This chromosomal instability
precipitates a spectrum of clinical manifestations
encompassing not only bone marrow failure, a
leading cause of mortality in DKC, but also
pulmonary fibrosis, hepatic fibrosis, and an
increased predisposition to malignanciesss##o.

Neurological Involvement in DKC

Neurological involvement, though less frequently
discussed in clinical discourse than the classic
dermatologic findings, constitutes a significant
element of DKC's pathophysiology:.

More severe variants of DKC, such as Hoyeraal-
Hreidarsson syndrome and Revesz syndrome, are
more commonly associated with neurological
presentations such as intracranial calcifications, brain
atrophy, hydrocephalus, and cerebellar hypoplasia,
highlighting the spectrum of neurological
complications observed in these complex casesz s,
Manifestations such as progressive white matter
disease, brain atrophy, and intracranial calcifications

demonstrate a neurodegenerative trajectory that

complicates patient management and prognosis»«.
These neurologic sequelae underscore the critical
role of telomeres not only in maintaining chromosomal
stability but also in preserving neuronal integrity,
necessitating vigilant surveillance and multidisciplinary

care in affected individuals.

This article presents a poignant case of a 5-year-old
girl afflicted with DKC due to a WRAP53 mutation. Her
clinical journey epitomizes the systemic ravages of
the disorder, characterized by gastrointestinal
disturbances, hematologic sequelae, and hepatic
manifestations culminating in recurrent bleeding
episodes. WRAP53, an inherited mutation that
results in severe DKC, plays critical roles in
intracellular trafficking of telomerase, DNA repair,
and Cajal body function=zz= These roles are
particularly significant in understanding the rapid
progression observed in severe DKC cases.
Notably, serial brain MRIs reveal rapidly progressive
neuroimaging findings, delineating a trajectory of
premature aging through white matter disease
progression, brain volume loss, and the emergence
of choroid plexus calcifications—a constellation
emblematic of severe dyskeratosis congenitar .

In elucidating this case of DKC due to a WRAP53
mutation, we aim to enrich the understanding of
DKC's neurodegenerative dimensions, thereby
underscoring the pivotal role of telomeres in both
systemic and neurological health. This comprehensive
documentation  of progressive  neurological
manifestations alongside systemic complications
illustrates the broader impact of telomere
dysfunction in DKC. Approximately 30% of patients
exhibiting clinical signs of DKC do not have a
confirmed identified mutation; this case report
adds valuable information from a patient with a
known WRAPS53 mutation:=. Additionally, the serial
imaging in this report uniquely demonstrates a
child's rapid progression of neurodegeneration,
contributing to the literature by providing critical
insights into the swift premature aging process
detailed

neuroimaging findings and clinical course enrich

seen in some with DKC. The

current understanding by highlighting the rapid
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neurodegenerative progression characteristic of
DKC, thereby illuminating avenues for enhanced
surveillance, tailored management strategies, and
interventions aimed  at

future  therapeutic

alleviating DKC-associated morbidity.

Case Report

A 5-year-old girl presented with a known diagnosis
of dyskeratosis congenita (DKC) due to a WRAPS53
mutation, manifesting with significant clinical
complexities. Chief complaints included recurrent
episodes of bloody stools and epilepsy, prompting
a multidisciplinary evaluation. Her medical history
was notable for a 7/8 mismatched unrelated donor
allogeneic transplant, undertaken in the context of
bone marrow failure secondary to DKC. Despite
the transplant, she continued to experience
residual thrombocytopenia attributed to poor
platelet engraftment. Additionally, she was
diagnosed with diabetes and suffered from iron
overload due to chronic transfusions.

Figure 1:

Hepatic involvement was profound, with evidence
of fibrosis leading to portal hypertension and the
subsequent development of esophageal varices
and gastric antral vascular ectasia, culminating in
recurrent episodes of gastrointestinal bleeding.
These systemic manifestations underscored the
multisystem impact of DKC, necessitating ongoing

management and surveillance.

Neurologically, the patient underwent serial MRI

scans without contrast to monitor disease
progression. Initial imaging (Figure 1, Image A)
revealed diffuse periventricular white matter
hyperintensities and brain volume loss, indicative
of ongoing neurodegeneration. Subsequent
imaging (Figure 1, Image C) performed five months
later of the brain abnormalities with increased
white matter involvement and further brain
atrophy. Concurrently, mineralization of the
choroid plexus was observed (Figure 1, Image B),

becoming more pronounced in later scans (Figure

1, Image D).

Axial T2-weighted FLAIR (A and C) and SWI MRI (B and D) obtained five months apart show interval progression of
periventricular white matter abnormality, brain volume loss, and the development of choroid plexus calcifications.
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Discussion

Dyskeratosis congenita is a multifaceted genetic
disorder characterized by defective telomere
maintenance, resulting in accelerated cellular
aging and a spectrum of clinical manifestations#:.
This case report details the clinical journey of a 5-
year-old girl with DKC due to a WRAP53 mutation,
emphasizing both systemic and neurological
complications that underscore the extensive

impact of telomere dysfunction.

Neurological Manifestations

The patient presented with progressive white
matter disease, brain volume loss, and choroid
plexus calcifications, as evidenced by the brain
MRIs, highlighting significant neurodegenerative
changes characteristic of severe variants of DKC:.
These findings underscore the critical role of
telomeres in maintaining neuronal integrity and
stability:. The observed progression over a relatively
short interval underscores the accelerated aging
process within the brain attributed to telomere
dysfunction, echoing previous reports in similar
genetic disorders .

Systemic Complications

Beyond neurological implications, the patient
exhibited a complex array of systemic complications
typical of DKC. These included
thrombocytopenia, iron overload secondary to

residual

chronic transfusions, hepatic fibrosis leading to
portal hypertension, and recurrent gastrointestinal
bleeding secondary to esophageal varices and
gastric antral vascular ectasia. These manifestations
underscore the multisystem nature of DKC and the
challenges inherent in its management, necessitating

a coordinated, multidisciplinary approach :«.

Clinical and Therapeutic Implications
Neurological involvement in DKC, although not a
classic presentation compared to other systemic
manifestations, significantly impacts patient quality
of life and long-term outcomes:. This case underscores

the importance of regular neuroimaging surveillance

in DKC patients to detect and monitor progressive
neurodegenerative changes early. Advanced
imaging techniques such as FLAIR and SWI MRl are
indispensable tools, enabling clinicians to track
disease

progression and tailor therapeutic

strategies accordingly.

Moreover, this case highlights the urgent need for
further research into targeted therapies addressing
telomere dysfunction in DKC and related disorders.
By integrating advanced imaging modalities with
comprehensive clinical and genetic evaluations,
clinicians can enhance their understanding of
disease mechanisms and optimize management

strategies to improve patient outcomes.

Conclusions

This case of DKC due to a WRAPS53 mutation deepens
our understanding of the disorder’s neurodegenerative
aspects and emphasizes the pivotal role of telomeres
in both systemic and neurological health. By
documenting progressive neurological symptoms
alongside systemic complications, it underscores
the broader impact of telomere dysfunction in
DKC. The detailed neuroimaging findings and clinical
course highlight the rapid neurodegenerative
progression typical of DKC, suggesting opportunities
for enhanced surveillance, tailored management,
and future therapeutic interventions to mitigate
DKC-related morbidity.
imaging techniques with comprehensive clinical and

Integrating advanced

genetic evaluations enables more effective disease
monitoring and optimized patient care. Further
research is needed to explore targeted therapies
addressing telomere dysfunction in DKC and
related disorders, aiming to delay premature

cellular aging and improve patient outcomes.
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