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Abstract: Incontinentia pigmenti is a rare X-linked dominant multi-system disorder that is
clinically suspected, based on the characteristic evolution of skin lesions through four stages.
We describe a term neonate who presented at birth with pleomorphic skin rashes, including
linear hyperpigmented hyperkeratotic lesions and erythematous vesicles, and then developed
seizures. She was later histologically and genetically confirmed as a case of incontinentia pig-
menti. The simultaneous presence of three stages of skin lesions in the neonatal period is an
atypical presentation, which has not been previously well described.
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Introduction

Incontinentia pigmenti (IP) is a rare X-linked dominant disorder that is caused by a
mutation in the inhibitor of nuclear factor kappa B [NF-xB] kinase subunit gamma
(IKBKG) gene located on Xq28.! Defective activation of NF-kB results in apoptosis of
ectodermal and mesodermal tissues causing multisystem involvement. IP is suspected
based on characteristic skin eruptions occurring along Blashko lines. These lesions
slowly evolve from erythematous vesicopustules in the neonatal period to hyperkera-
totic, verrucous papules, and plaques in infancy followed by hyperpigmention and
then hypopigmentation.? Histopathological evaluation of skin lesions reveal marked
eosinophilia.> Other tissues involved in IP are hair, teeth, nails, eyes, and central
nervous system (CNS). CNS involvement occurs in 33%—50% of the cases and usu-
ally presents as focal neonatal seizures.* We describe a neonate who presented with
pleomorphic skin rashes and seizures, that were later histologically and genetically
confirmed as IP. The simultaneous presence of multiple skin stages in the neonatal
period is the atypical presentation.

Case report

A 3,040 g girl was born via a normal vaginal delivery to a healthy primigravida mother,
after an uncomplicated pregnancy at term. The baby was 48 cm tall (50-90 percentile)
with a head circumference of 33.5 cm (50-90 percentile). At birth, linear hyperpigmented
hyperkeratotic lesions were observed on the upper and lower extremities. Crops of ery-
thematous vesicles were also noticed over the thorax, abdomen and groin (Figure 1).
Some vesicles healed over the groin over the next 3 days, but the warty lesions persisted.
On day 4 of life, the baby developed multifocal clonic seizures involving the right hand
and leg and received phenobarbital and fosphenytoin for seizure control. The laboratory
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Figure | Hyperpigmented hyperkeratotic lesions and erythematous vesicles seen
at birth.

tests showed no abnormalities in complete blood picture,
serum electrolytes, glucose, prothrombin time, activated
partial thromboplastin time, calcium, magnesium, ammonia
and c-reactive protein. Furthermore, echocardiography, sero-
logic tests for toxoplasmosis, rubella, cytomegalovirus, and
herpes simplex virus infection, and metabolic screening tests
were normal. The electroencephalogram showed epileptiform
discharges in the right cerebral hemisphere. In view of the
pleomorphic skin eruptions and seizures, and common infec-
tious etiologies being ruled out, IP was suspected. A biopsy
of a vesicle on the arm showed epidermal spongiosis with
numerous eosinophils within the epidermis (eosinophilic
spongiosis), eosinophil filled intra-epidermal blisters and
some dyskeratotic keratinocytes, a picture consistent with the
vesicular stage of IP (Figure 2). Diffusion weighted imaging
showed gyriform high-signal-intensity lesions in the parietal
and occipital lobes of the cerebrum suspected of being bilat-
eral non-hemorrhagic infarctions. The seizures ceased by day
12 of life. Later, molecular genetic analysis showed deletion
mutation of the /[KBKG gene, confirming IP. Parental testing
was advised but it was refused. On follow up at 8 months,
the hyperkeratotic skin lesions had disappeared and hyper-
pigmented whorls or streaks along Blashko lines, more on the
trunk, were seen. Neurologically, the child has developmental
delay and intermittent seizures and is receiving levetiracetam.

Discussion

In the neonatal period, IP is clinically diagnosed based on the
presence of blaschkoid erythematous linear vesicles, which
represents the first stage of skin involvement. These lesions

Figure 2 Arrow points to eosinophilic spongiosis with vesicle formation within
epidermis in a biopsyspecimen.

are commonly seen at birth or within the first 2 weeks of life.’
Common differential diagnosis for first stage of IP is congeni-
tal herpes simplex (non-blaschkoid, non-linear). In IP, these
lesions gradually evolve into the second stage, characterized
by verrucous papules and plaques. The second stage usually
appears within 2 months and disappears within 6 months.’
The simultaneous presence of both erythematous vesicles and
hyperkeratotic pigmented lesions at birth, as in our present
case, has been previously reported.5’ The existence of second
stage hyperkeratotic lesions with the first stage erythematous
vesicles could be explained by the hypothesis that the first
stage lesions could have originated in-utero. This explanation
is supported by reports showing that the first stage skin lesions
are absent in 5%—10% of cases.® The third stage blaschkoid
hyperpigmented linear skin lesions are the hallmark of IP,
but their onset is highly variable, with some reports showing
an appearance in the neonatal period.®® Onset of blaschkoid
hyperpigmented lesions at birth, as in our present case, has also
been previously reported and this presentation could similarly
be explained by the prenatal onset and evolution of the earlier
IP skin stages.® The CNS is involved in 10%-30% IP cases,
with seizures being the most common presenting symptom,
as in our case.’ Blaschkow lines are also seen in other organs
such as the brain, explaining the seizures in neonates with IP.
The MRI imaging was suggestive of a vascular origin of the
CNS insult. MRI showing changes that suggest diffuse vascu-
lopathy in IP patients has been previously well reported.'® The
atypical pleomorphic skin lesions and inability to rule out an
infectious etiology, as in our case, necessitated a skin biopsy
for histopathological examination. The marked eosinophilic
skin infiltration, as in our case, is a characteristic finding in IP
and has hence been proposed as a minor diagnostic criterion.’
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This eosinophilic infiltration, seen in the early stages of IP, is
due to an eosinophil-selective, NF-kB-activated chemokine,
eotaxin, which is released in the inflammatory cytokines.!!
Peripheral eosinophilia, which is usually associated with der-
mal infiltration, was not observed in our case. Other neonatal
skin conditions such as erythema toxicum neonatorum and
eosinophilic pustular folliculitis can result in eosinophilic skin
infiltration, but they can be readily differentiated clinically
by their transient non-evolving nature, predominant pustular
appearance and non-blaschkoid distribution.

The diagnosis of IP was confirmed by the mutation analy-
sis of the IKBKG gene. Even in the absence of genetic stud-
ies, the combination of suspicious blaschkoid skin lesions,
CNS manifestations with MRI changes of vasculopathy and
eosinophilic skin infiltration in biopsy, is enough to diagnose
IP, as per the recent update in the IP diagnostic criteria.> Our
case highlights the importance of considering IP, in cases
of skin lesions that have a blaschkoid distribution, in spite
of having an atypical pleomorphic appearance, especially
when associated with neurological manifestations. MRI
brain imaging and skin biopsy can aid in the diagnosis. The
widespread availability of molecular genetic studies has
made the detection of /KBKG mutation in IP an important
confirmatory tool, especially in the presence of atypical
clinical findings.
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