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Abstract

patient’s mother and grandmother.

necessary for future planning pregnancies.

Background: Incontinentia pigmenti (IP) is a rare X-linked dominant disorder affecting the skin and other ectoder-
mal tissues that is caused by a mutation of the IKBKG/NEMO gene.

Case presentation: We describe a Turkish family with IP. Sanger sequencing was performed in our patient with IP,
and we identified DNA variant c.172_173delAA (p.Asn58SerfsTer79) in IKBKG. We found the same mutation in the

Conclusion: Our report expands the mutation spectrum in this disorder and provides valuable information on the
importance of the IKBKG. Our study shows that confirmation of the mutation analysis of IP in the suspected cases is

Background

Incontinentia pigmenti (IP; Bloch-Sulzberger syndrome)
is a rare X-linked dominant multisystemic genodermato-
sis that primarily affects the ectodermal tissues such as
skin, hair, nails, teeth, eyes, and central nervous system
[1]. Clinical expression of IP differs between males and
females, typically resulting in an in-utero exitus in males.
It is caused by mutations in the Inhibitor of kappa B
kinase gamma (IKBKG), previously NEMO gene. IKBKG,
a 23 kb long gene that consists of 10 exons, is essential
for the activation of the Nuclear factor-kappa B (NF- kB)
transcription factor, which is involved in the prevention
of Tumor Necrosis Factor-alpha (TNF-a)-induced apop-
tosis and the regulation of immune and inflammatory
responses [2-5]. Although IP can be mainly diagnosed
with clinical features, mutation analysis of IKBKG thus
confirmation of the clinical diagnose are critical for the
prenatal screening of future pregnancies.
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Herein we present a case of IP confirmed with molecu-
lar genetic analysis.

Case presentation

A 40-day-old female patient was referred to our clinic
for the complaint of vesiculobullous rashes on her arms
and legs. Upon the patient’s history, it was noted that
the rashes had appeared right after birth, and the patient
had been taken to an intensive care unit (ICU). During
that period, varicella and TORCH infections have been
investigated, and no infection was reported. The patient’s
mother stated that she had had similar lesions in her
infancy, which receded later.

Upon physical examination, it was noted that the
patient’s vital signs were stable, and her overall condition
was good. She had vesiculobullous rashes with an erythe-
matous base on her arms and verrucous, hyperkeratotic
papules and plaques on her legs, all consistent with the
course of Blaschko’s lines. Upon the mother’s physical
examination, hypopigmented lesions on the skin were
noted (Fig. 1).

Based on the patient’s clinical features, IP was sus-
pected and blood samples from the patient, the mother,
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Fig. 1 Pictures of the patient and patients'mother. A vesiculobullous rashes with an erythematous base on the arm of the patient, B verrucous,
hyperkeratotic papules and plagues on the leg of the patient, C hypopigmented skin lesions of the mother

the father, and the maternal grandmother were taken
for molecular genetic testing. An informed consent was
received from the family. DNA analysis of the patient’s
sample revealed an AA deletion at 172-173 in IKBKG,
which caused an Asn>Ser change. The same mutation
was also detected in the mother and the maternal grand-
mother (Fig. 2).

After the diagnosis of IP was confirmed, the patient was
followed up for additional systemic involvements. Dur-
ing her ocular examination at age 12 months, bilateral
peripheric avascular areas and a fibrotic membrane in the
right optic nerve were observed. Laser therapy was done
to the avascular areas. The patient was later operated on
at age 26 months, due to the growth of the fibrotic mem-
brane in her right eye. Hairs were sparse. Nail dystrophia

and hyperpigmented lesions on the skin developed later
(Fig. 3). Dentition occurred at age 11 months and 15
teeth came out till age 4 (Fig. 3). Neuroimaging studies
[Magnetic resonance imaging (MRI)] were conducted for
possible central nervous system anomalies; none were
reported nor have developed later.

Discussion

IP, with an estimated birth prevalence of 1-9/1,000,000
(http://www.orpha.net/orphacom), is an X-linked domi-
nant disease [6]. Because males lack a compensatory
healthy X chromosome, the common deletion of IKBKG
is lethal in males and the resulting disease form is mainly
seen in females.
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Fig. 2 Representation of electropherograms and pedigree of the family S318. A Pedigree and segregation of the IKBKG variant in the family. B
Shows electropherograms of the p. Q59Rfs*78 variant. Het: heterozygous mutant, WT: wild type
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Fig. 3 Picture of the patient. A. Hyperpigmented lesions on legs, B.
Cone-shaped teeth and partial anodontia

IP is caused by mutations in the IKBKG (inhibitor
of kappa B kinase gamma) gene, also known as NEMO
(nuclear factor-kappa-B essential modulator), located on
Xq28. The encoded protein I-kappa-B kinase-gamma is
involved in the activation of NF-«kB, thus the regulation
of apoptosis, inflammation, and immunity. Most of the
cases have “de novo” deletions of exons 4-10, resulting in
complete loss of encoded protein function [5, 6].

The phenotypic expression can range from mild skin
involvements to severe neuro-ophthalmological symp-
toms, thus clinical variations, even in the same family,
can be observed. This variability of expressivity is mainly
caused by lyonization (X-inactivation) that leads to func-
tional mosaicism [6, 7—10].

Dermatological findings develop in the first weeks of
life and are generally the first to be observed, and as our
patient, most patients present them.

80% of the cases have dental anomalies, making dental
findings are the most seen after dermatological ones. On
the contrary to dermatological, dental anomalies last for
life and have a different diagnostic significance [9-11].

Ocular involvement is not common, around 35% of
the cases are thought to have it. Strabismus, optic nerve
atrophy, conjunctival pigmentation, iris hypoplasia, nys-
tagmus, and uveitis are important non-retinal findings.
Foveal hypoplasia, avascular retina, neovascularization,
vitreous hemorrhage, and fibrovascular proliferation are
important retinal findings, and they are usually associ-
ated with vascular abnormalities. Retinal detachment
and blindness can be observed in advanced cases.

Retinal lesions are most usually observed in the first
12 months, thus making ophthalmological follow-ups
during this period highly important. Non-retinal lesions
tend to occur later, within age 2 years [12, 13].

Differential diagnosis of IP varies within different
cutaneous stages of the disease. During the first vesicu-
lar stage, newborn vesiculobullous diseases should be
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suspected, infections such as bullous impetigo, herpes
simplex, varicella, or immunological diseases such as der-
matitis herpetiformis, epidermolysis bullosa acquisita,
bullous pemphigus, neonatal pemphigus vulgaris should
be investigated. Langerhans cell histiocytosis can also
manifest as papules and vesicles during the newborn
period. Additionally, bullous mastocytosis can manifest
as localized erythema and bullae in the first year of life
[14].

This variant that we detected in our study has not been
reported. ¢.172_173delAA (p.Asn58SerfsTer79) variant
was not found in healthy population, but its locus is cov-
ered in gnomAD exomes and genomes databases. This
variant is located in exon 2 in IKBKG and causes a ter-
minated protein. Therefore, we evaluated this deletion
pathogenic according to the ACMG guideline [15].

Conclusion
In our case, the presence of vesicular and verrucous
lesions during the newborn period and a similar history
accompanying existing hyperpigmented and atrophic
skin lesions in the mother made the clinical diagnosis
of IP possible. The diagnosis was later confirmed with
genetic testing.

Mutation analysis of IP suspected cases is essential for
future planning pregnancies, along with the confirmation
of the disease itself.
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