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Incontinentia pigmenti (IP) is an X-linked, dominantly 
inherited, multisystem disorder affecting the skin and 
other sites, including the teeth, nails, hair, eyes and central 
nervous system. IP is predominantly seen in females, with 
few male cases described. It is caused by mutations in the 
IKBKG gene located on Xq28 (1). We describe a male 
patient with IP caused by post-zygotic mosaicism for the 
common deletion of the IKBKG gene. We delineate the 
diagnostic challenges, and emphasize the importance of 
early clinical recognition and diagnosis in order to initiate 
appropriate treatment and offer genetic counselling.

CASE REPORT
A now 4-year-old boy was born after 41+1 weeks of pregnancy 
as the first child of healthy unrelated parents with no family 
history of skin disorders. His Apgar score was 10, weight 3,700 
g, length 53 cm, and he had no apparent birth defects. Shortly 
after birth the parents noticed small blisters on the extremities. 
The blisters progressed and spread in a linear fashion during 
the following 3 weeks. At 20 days of age the boy was admitted 
to a paediatric department and treated with systemic and local 
antibiotics for suspected bullous impetigo. Leukocyte count 
and C-reactive protein was not raised. He was re-admitted 
shortly afterwards with the same clinical course. Treatment 
with different antibiotics had no effect. At day 30 the right 
wrist, dorsal aspect of the right hand and underarm, left leg, 
left and right knee were involved. At day 34, a dermatologist 
examined the boy and noticed vesicles and blisters and older 
lesions covered with crusts, following the lines of Blaschko, 
and suggested the diagnosis of IP. Later, linear erythematous 
skin lesions developed on the trunk. Hyperkeratotic, verrucous 
lesions developed on the extremities (Fig. 1a) and the penis. At 

the age of 2 years, hyperpigmented linear lesions had evolved 
(Fig. 1b) and at 3 years, the linear skin hyperpigmentation 
was fading and hypopigmented atrophic lesions appeared (Fig. 
1c). Skin lesions followed the classical 4 stages of IP: first the 
bullous or vesiculous stage, followed by the verrucous stage, 
the hyperpigmented and, finally, the hypopigmented stage (2).

Dental examination at the age of 22 months, revealed the 
presence of 7 maxillary (3 molars, 2 canines, 2 incisors) and 
6 mandibular (2 molars, 2 canines, 2 incisors) primary teeth. 
Incisors and canines were all peg-shaped (Fig. 1d). The surface 
of the enamel and colour of the teeth were normal. Dental X-rays 
indicated absence of 2 permanent incisors, both in the maxilla 
and in the mandible, but the total number of dental agenesis 
was not revealed. The morphology of the permanent incisors 
and canines was abnormal.

The boy is thriving and no increased frequency of infections 
has been observed. He has no developmental delay or seizures, 
and his hearing is normal. 

Ophthalmic examination at the age of 3 months revealed 
strabismus. Re-examination at 2 years showed a malformation 
of the corpus vitreum of the left eye (persisting primary corpus 
vitreum). The boy is blind in the left eye.

Although the clinical presentation of skin suggested IP, the 
initial skin biopsy was not conclusive. The pathologist initially 
evaluating the biopsy suggested Franceschetti-Jadassohn’s 
syndrome. Later, this biopsy, and a second skin biopsy at 9 
months, examined by 2 dermato-pathologists, were suggestive 
of a dyskeratotic dermatosis without eosinophilia, but compa-
tible with IP in the verrucous stage. 

The clinical and histological suspicion of IP led to molecular 
genetic screening for mutations in the IKBKG gene. As the com-
mon deltaIKBKG4–10 mutation is lethal to males, we initially 
performed mutation screening by bidirectional sequencing to 
search for hypomorphic mutations. No mutation was found in 
DNA extracted from peripheral blood.
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Fig. 1. Clinical presentation of the skin and teeth. (a) Hyperkeratotic, verrucous lesions at left leg, (b) hyperpigmented linear lesions at age 2 years, (c) 
hypopigmented, atrophic lesions at age 3 years, and (d) peg-shaped incisors and canines.
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Karyotyping and fluorescence in situ hybridization (FISH) 
on leukocytes from peripheral blood showed normal male 
karyotype (46,XY). Array comparative genomic hybridization 
(Agilent, 180 kb) performed on DNA from peripheral blood 
revealed no abnormalities.

The mild, but typical, clinical symptoms of IP made us suggest 
mosaicism for the common deletion in the IKBKG gene. PCR 
was performed for detection of the deltaIKBKG4–10 deletion 
(3), and the mutation as well as the normal gene was detected 
in peripheral blood from the patient. The deletion could not be 
confirmed by an in-house multiplex ligation-dependent probe 
amplification (MLPA) analysis designed for detection of dele-
tions in the IKBKG gene and pseudogene (7 probes for IKBKG 
added to kit P096 from MRC-Holland). This indicates that the 
IKBKG deletion is only present in a very small fraction of cells. 

To analyse whether the patient has a mosaic 46,XY/47,XXY 
karyotype, that is not evident by normal karyotyping and FISH 
on leukocytes from peripheral blood, DNA was extracted from 
paraffin-embedded tissue from affected skin. Semi-quantitative 
fluorescence PCR for 5 polymorphic short tandem repeat (STR) 
markers on the X chromosome and the non-polymorphic ame-
logenin marker on X and Y chromosomes was performed. No 
indication of an extra X chromosome was detected, as all X 
chromosome markers were hemizygous and the amelogenin 
marker showed equal amounts of X and Y chromosomes.

The initial analysis for the deltaIKBKG4–10 deletion was per-
formed on DNA isolated from the patient at age 9 months. We 
repeated the analysis on a blood sample from the patient at age 4 
years. The deletion could still be detected. The patient’s mother, 
who had no signs of IP, was also analysed for the deltaIKBKG4–10 
mutation. The mutation was not detected in her peripheral blood.

DISCUSSION

We found somatic mosaicism for the common deletion 
of the IKBKG gene in a male patient. The deletion 
could be detected in blood cells drawn from the patient 
at the age of 9 months, when he had verrucous skin 
lesions. At the age of 4 years, the skin only presented 
with atrophic lesions and no inflammation, while the 
deletion was still present in the blood. This indicates 
selection against the mutation-bearing cells occurring 
in skin, but not in peripheral blood.

IKBKG gene disruption as causative of IP was first 
described in 2000 (1). Since then, 28 cases of sporadic 
male IP patients have been molecular genetically ana-
lysed (literature search criteria: incontinentia pigmenti, 
NEMO, male). Eight of these patients (including the 
patient presented here) had mosaicism of the com-
mon deltaIKBKG4–10 deletion and one patient had 
Klinefelter syndrome and deltaIKBKG4–10. For the 
remaining 19 patients no IKBKG mutations/deletions 
were observed (4–9). 

Surviving male patients with familial IP, but without 
47,XXY karyotype, have not been described in families 
with inactivating mutations disrupting IKBKG protein 
function (4). Affected males with hypomorphic muta-
tions in IKBKG have been reported, but with clinical 
symptoms of hypohidrotic ectodermal dysplasia asso-
ciated with severe immunodeficiency (10), i.e. clearly 
distinct from classical IP.

In sporadic male IP cases 2 mechanisms have been 
proposed for patients to survive deleterious mutations 
in the IKBKG gene; 47,XXY karyotype or post-zygotic 
mosaicism (4). That no molecular genetic diagnosis could 
be achieved in 19 of 28 reported male IP patients could 
be due to analysis of peripheral blood and not affected 
skin (11). Depending on at what stage during embryo-
genesis the mutation arose, tissues not derived from the 
ectodermal layer could be involved to a varying degree. 

In conclusion, a diagnosis of IP should be con-
sidered in male patients with clinical signs of IP, 
despite the limited number of reported cases (a di-
agnostic algorithm is proposed in Fig. S1; available 
from: http://www.medicaljournals.se/acta/content/?
doi=10.2340/00015555-1593). When no mutation is 
detected in blood, additional genetic analysis of af-
fected tissue, achieved early in the cause of disease, 
before cells bearing the mutated gene are selectively 
eliminated, is consequently recommended.
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