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Abstract: Dyskeratosis congenita (DC) is a rare, inherited bone marrow failure syndrome resulting from mutations in genes
responsible for telomere maintenance. We report a familial case of DC in two brothers, who exhibited the classic diagnostic triad
of reticulate skin pigmentation, oral leukoplakia, and nail dystrophy. Genetic analysis identified a rare, hemizygous missense mutation
(c.92A>C, p.GIn31Pro) in the DKC1 gene. This case underscores the variable expressivity of DKC1 mutations and reinforces the
importance of recognizing the characteristic mucocutaneous features for timely diagnosis and management of this multisystem
disorder.
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Case Presentation

Clinical History

The proband, a 26-year-old male fisherman, presented with a 13-year history of progressive hypopigmented patches on
his sun-exposed chest and back. His personal and medical history was otherwise unremarkable. A significant family
history revealed that his elder brother had developed similar cutaneous lesions, strongly suggesting a heritable condition.

Physical Examination

The proband’s examination revealed a striking pattern of reticulate, hypopigmented macules and patches with subtle
scaling, distributed over his face, upper arms, chest, and back (Figure 1A-D). His fingernails exhibited significant
dystrophy, including thinning (platyonychia) and prominent longitudinal ridging (Figure 1F). Oral inspection confirmed
the presence of leukoplakia, thereby completing the classic diagnostic triad (Figure 1E). His affected brother presented
with a highly similar cutaneous phenotype, characterized by reticulate hyperpigmentation on the face, neck, and trunk
(Figure 1G and H).

Investigations

Routine laboratory studies, including complete blood count and serum biochemistry, were within normal limits. A fungal
smear from a chest lesion was negative. Histopathological examination of a skin biopsy from the proband revealed
hyperkeratosis, mild acanthosis with irregular elongation of the rete ridges, basal layer hyperpigmentation, focal
vacuolization of basal cells, pigment incontinence in the papillary dermis, and a mild perivascular lymphocytic

infiltrate—findings consistent with DC (Figure 2).
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Figure | Patient’s clinical features (A—F) Reticulate depigmentation on the neck (A and B), chest (C), and back (D), leukoplakia of the oral mucosa, and nail atrophy with
longitudinal ridging (E and F) in the proband. (G and H) Reticulate depigmentation on the neck, upper chest (G), and back (H) in the patient’s older brother.

Figure 2 Skin biopsy of the anterior chest (Proband): Hyperkeratosis, mild thickening of the epidermal spinous layer, irregular downward extension of the epidermal ridges,
and increased pigmentation in the basal layer. Focal basal cell liquefactive degeneration is observed, with pigment incontinence in the superficial dermis. A small number of
lymphocytes are infiltrating around the blood vessels. (A) Hematoxylin-eosin, original magnification x 4; (B) Hematoxylin-eosin, original magnification x 0.
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Figure 3 Whole exome sequencing and data analysis (Proband): A novel mutation site, C.92A>C (p.Q3|P), was identified in exon 3 of the DKCI gene (NM_001363.5).

Genetic Analysis
Whole-exome sequencing was performed, which identified a hemizygous ¢.92A>C (p.GIn31Pro) mutation in exon 3 of
the DKC1 gene (NM_001363.5) in the proband (Figure 3). This specific missense mutation, while previously

2 https: Clinical, Cosmetic and Investigational Dermatology 2026:19



Deng et al

documented in the literature and databases as a pathogenic variant, is rare and its presentation in this familial context
provides valuable clinical insights.

Management and Follow-Up

A definitive diagnosis of DC was established. The current management strategy is centered on symptomatic care, sun
protection, and proactive surveillance for the development of bone marrow failure, pulmonary fibrosis, and malignancies.
Both patients have, to date, declined invasive procedures such as bone marrow biopsy. Their mucocutaneous symptoms
have remained stable under regular follow-up.

Discussion

Dyskeratosis congenita (DC) is a rare genetic disorder of bone marrow failure, with an estimated incidence of 1 in
1,000,000 individuals."? First described in 1906 as Zinsser-Cole-Engman syndrome, DC is characterized by the
mucocutaneous triad: dystrophic nails, oral leukoplakia, and reticulate hyperpigmentation of the skin.> The phenotypic
spectrum of DC encompasses a wide range of organ system involvement, including classic DC, Hoyeraal-Hreidarsson
syndrome, Revesz syndrome, Coats plus, and isolated cases of aplastic anemia, pulmonary fibrosis, or liver disease.* ¢

The disease is caused by mutations in genes associated with telomerase activity, with DKC1 being the most
commonly implicated gene, accounting for about 60% of cases.” Other associated genes include TERC, TERT,
NOP10, NHP2, TINF2, WRAP53 (TCABI1), CTC1, RTEL1, ACD, PARN, NAF1, POTI, STN1, PRAI1, and
ZCCHC8.%*° These genes encode proteins responsible for maintaining telomere function and stability. However,
approximately 30% of patients still lack a clearly identified pathogenic gene.

The clinical presentation of DC can vary depending on the mutated gene. Severe forms, such as Hoyeraal-Hreidarsson
syndrome and Revesz syndrome, often manifest in early childhood and are associated with mutations in TINF2, RTEL1,
and DKC1.'"%"! DC with typical skin features usually presents in adolescence or early adulthood, primarily due to DKC1
mutations or homozygous mutations in TERT, TERC, or CTC1."? In contrast, patients with TERC and TERT hetero-
zygous mutations often experience bone marrow failure and develop complications such as pulmonary fibrosis, liver
fibrosis, and osteoporosis in their later years.'? Young adults with moderate to severe disease face the highest risk for
malignancies, particularly leukemia.*

DC symptoms commonly begin in childhood, although the onset age can vary.'? Skin pigmentation changes and nail
abnormalities often precede other manifestations. Bone marrow failure typically occurs before the age of 30, with
80-90% of patients exhibiting bone marrow abnormalities by their 30s.'*'* In some cases, bone marrow failure appears
before mucocutaneous changes, leading to an initial diagnosis of idiopathic aplastic anemia.'® The diverse clinical
features of DC make diagnosis based solely on clinical criteria challenging. Bone marrow failure is the primary cause of
early mortality and can lead to malignancies and fatal pulmonary complications.*'*

This case of two brothers with dyskeratosis congenita provides multiple insights into the disease. First, the strong
family clustering supports the genetic basis of DC. Both patients exhibit a mutation in the DKCI1 gene, confirming
X-linked recessive inheritance and ruling out de novo mutations. Despite sharing the same mutation and similar genetic
backgrounds, the two brothers display different clinical phenotypes. The proband exhibits a more complete triad, while
his older brother primarily presents with skin involvement. This illustrates the significant phenotypic heterogeneity seen
in DKCl-related DC, which may be influenced by other genetic modifiers or epigenetic mechanisms. Further investiga-
tion is needed to understand the underlying factors contributing to this variability. This family case highlights the
importance of thorough family history assessment and systematic genetic screening of at-risk family members, particu-
larly male relatives, once DC is diagnosed. Early detection and genetic counseling are essential for timely diagnosis,
intervention, and improved prognosis.

Currently, no specific treatments exist for DC, and the prognosis remains unfavorable. Most patients receive
symptomatic management. To date, the only potential curative treatment for bone marrow failure associated with
telomere biology disorders is hematopoietic cell transplantation.'* Consequently, early diagnosis and timely intervention
are crucial for enhancing the quality of life for affected individuals.'’
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Conclusion

This familial case of DC exemplifies the classic manifestation of the disease and underscores the continued relevance of
known DKC1 mutations in clinical practice. It serves as a reminder for clinicians to consider DC in patients presenting
with the characteristic mucocutaneous triad, even in adulthood, and highlights the critical role of genetic confirmation in
guiding patient management and family counseling.'’
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