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Background: Incontinentia pigmenti (IP), also known as Bloch-Sulzberger syndrome, is an X-linked dominant genetic disease
involving multiple systems. Previous literature has not reported the case of parents with negative genetic test results, and typical early
clinical symptoms and auxiliary inspection results were also lacking.

Case Report: A female child was found to have broken skin immediately after birth with no family inheritance disease, and the area of
the broken skin increased. Immediately afterward, Head magnetic resonance imaging (MRI) showed multiple blood lesions in the brain.
Then, the wide-angle digital retinal imaging system suggesting that fundus fluorescein angiography showed fundus vascular loop-like
changes. And blood genetic testing showed that exons 4-10 of the NEMO gene located in Xq28 were deleted. The patient was eventually
diagnosed with IP. However, her parents were a non-consanguineous healthy couple, with no specific skin, oral, or perineal diseases. And
her parents’ blood genetic testing showed that the parents and sisters of the patient did not have the NEMO gene exon deletion of Xq28.
Conclusion: This case demonstrates the process from suspected neonatal IP cases without familial inheritance to diagnosis, which
showed the typical early clinical symptoms and auxiliary inspection results. This case showed that the parents of patients with IP do
not necessarily have clinical symptoms and positive symptoms of genetic testing results.
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Introduction

Previous reports have shown that incontinentia pigmenti (IP; OMIM 308300) is a very rare genetic disease with skin
lesions as a typical feature, accompanied by multisystem developmental disorders, and can involve teeth, eyes, the
central nervous system and other organs."? The incidence of this disease is 1.2 per 100,000 births. Because male patients
often die in the uterus, the incidence of pigment incontinence is concentrated in female patients.' The typical clinical
manifestations of the skin are divided into four periods, erythema and blisters, verrucous keratotic papules, plaques,
pigmentation (Blaschko lines).** However, in some occult cases, the skin symptoms are not obvious, and the genetic test
results of the parents are not necessarily positive. Only suggestive tests, such as retinal examination and cranial magnetic
resonance, can be used. Pathological examination and genetic testing may confirm the diagnosis. To this end, we report
the diagnostic process of this case of neonatal pigment incontinence without familial inheritance.

Case Report
The female child, was her mother’s third fetus and second birth, with a gestational age of 38+2 weeks, and was delivered
by cesarean section due to dystocia. Her parents were a non-consanguineous healthy couple, with no specific skin, oral,
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Figure | Typical yellow blisters on the infant’s skin (see arrow).

or perineal diseases. Her birth weight was 2980g, and her Apgar score was 6 (A+P+G+A+R=1+1+1+1+2) after 1 min.
After wiping the fetal fat, it was found that her skin was slightly damaged, which did not attract enough attention. In the
following two days, the aforementioned skin damage progressed to scattered coin-sized desquamation and yellow
blisters. Among them, the two upper limbs were the weight, and several skin damages were observed together (See
Figure 1). Scattered yellow blisters was not easily broken, and the blister fluid is turbid and purulent. There was no
family history with the same features. The patient did not have fever, screaming, irritability, etc. Vital signs showed
a blood pressure of 85/50 mmHg, a pulse rate of 120 beats/minute, a respiratory rate of 32 breaths/minute, and a body
temperature of 38.2°C. Her body weight, height, and head circumference were all. Her laboratory results such as
complete blood cell count of WBC (white blood cell) 28.0x10%/L, mainly neutrophils, accompanied by increased
eosinophils. RBC (red blood cell count) 4.08x10'%/L, PLT (platelet) 433x10%/L, liver panel: ALT (alanine aminotrans-
ferase) 19 U/L, AST (aspartate aminotransferase) 34 U/L, kidney panel: creatinine 47 umol/L) were within normal. Her
limits and respiratory etiology test results (including tuberculosis) were negative. No abnormalities were detected in the
TORCH (T: Toxoplasma gondii; R: Rubella virus; C: Cytomegalovirus; H: Herpes simplex virus; O: Other pathogens),
immunization series and autoimmune series examinations. No bacteria or fungi were detected in blister smears, cultures,
or blood cultures. The blister culture was sterile. Convulsions occurred on the third day after birth. Head magnetic
resonance imaging (MRI) showed multiple blood lesions in the brain (Figure 2). Combined with the patient’s medical
history, the diagnosis was considered IP. To further clarify and seek sufficient evidence, the patient was examined by
a wide-angle digital retinal imaging system, suggesting that fundus fluorescein angiography showed fundus vascular
loop-like changes, consistent with the fundus vascular manifestations of pigmented incontinence (Figure 3). In the
meantime, the patient underwent skin biopsy, which showed that more eosinophils were aggregated in the epidermis,
a small number of dyskeratocytes were scattered in the surrounding epidermis, and a small number of eosinophils and
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Figure 2 Cranial magnetic resonance imaging.

Figure 3 Fundus photography showed incomplete peripheral vascularization and foveal hypoplasia (A) Left eye; (B) right eye).

lymphocytes were infiltrated in the superficial dermis (Figure 4). To further clarify the genetic status of the patient’s
family, the parents and older sister of the patient underwent blood genetic testing. The results suggested that the patient
had a heterozygous loss in exons 4—10 of the IKBKG gene, but the parents and older sister were normal (Figure 5).

Discussion

At present, the history of disease, the characteristic manifestations and evolution of skin lesions are the internationally
recognized standards for the diagnosis of IP.° Typical skin symptoms such as typical erythroid blisters in the neonatal
period, and the blisters contain eosinophilia; Pigmentation with a linear distribution on the trunk, and Linear skin atrophy.
These are the main criteria for diagnosis for traditional IP.**’ Therefore, characteristic skin changes are the main clinical
manifestations of this disease. The typical clinical manifestations of the skin are divided into four periods. The first
period is usually between birth and 2 weeks, is also known as lupus erythematosus blister.**"® These blisters are usually
characterized by pimples, erythema, blisters, rash along the inside of the limbs and the trunk with a linear lateral
distribution.*” The blister fluid contains no bacteria, but it does contain eosinophils in large numbers. Skin histopatho-
logical findings suggest typical eosinophilic sponge edema.®’ The second stage involves verrucous keratosis papules and
plaques, which are distributed on the extremities and appear after 2-6 weeks of birth.*®” The third stage involves
pigmentation, which is distributed in stripes or vortices along the Blaschko line on the trunk at 12 to 26 weeks of
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Figure 5 Mutational analysis of the IKBKG gene with PCR analysis of blood samples. Lane |, Marker; Lane 2, IKBKG deletion exon 4-10 control; Lane 3, patient; The IKBKG
deletion was detected. Lanes 4 and 5 are the father and mother. Lanes 6, big sister; Lanes 7, healthy control.

birth.**” The fourth stage of pale atrophic plaques or hypopigmentation can occur at any stage from early adolescence to
adulthood.*”* These four stages of skin lesions can occur simultaneously or sequentially.

Besides the typical skin symptoms of IP, positive head imaging has been reported in the literature.’ 30% of IP patients
present with neurological involvement.”'” Based on conventional MRI in patients with IP, the dominant lesions were
widespread with sometimes confluent punctate and patchy changes in the periventricular and subcortical white matter.'°
A characteristic feature of DWI abnormalities was punctate lesions spread throughout the white matter, often associated
with changes to the corpus callosum.'® Changes in SWI are not as extensive as those in DWI, but there are better hints
for IP patients with spotty bleeding.”'® Unlike other neurological conditions, IP neurological lesions does not develop
new neurological lesions or change over time.”'® Therefore, cranial magnetic resonance examination has a certain
significance for neonatal pigment incontinence.

Approximately one-third (range: 20—77%) of IP patients have ophthalmologic abnormalities, especially retinopathy.
These ophthalmologic lesions are mainly retinal vascular abnormalities, including peripheral retinal avascular areas,
abnormal vascular anastomosis, and peripheral peripherals.'' Vascular loop-like changes have also been reported that in
addition to changes in peripheral blood vessels, patients often have decreased blood flow density in the macular area.'?
Other eye diseases include strabismus, cataracts, optic nerve atrophy, retinal pigment epithelial abnormalities, retinal
detachment, and microphthalmia."?

IP is a rare ectodermal dysplastic disorder involving multiple organ systems.'*'> The disease is a rare type of
X-linked dominant genetic disease. The IKBKG gene, located at Xq28, causes this disorder, which encodes a component
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of the nuclear factor kappa B (NF-kB) signaling pathway.'>'® This disease has characteristic skin lesions and can also
involve teeth, eyes, hair, the central nervous system and the musculoskeletal system. It can lead to blindness, convulsions
and mental retardation.'”"'®

However, in this case, the parents and big sister of the patient underwent blood genetic testing, and the results showed
that there was no abnormality in exons 4-10 of the IKBKG gene. The current literature has not found a reason why the
parents of the affected child have negative genetic tests. Only a few reports have speculated that it might be somatic
mosaicism or mild gene mutations.! So, for those with low incomes, genetic testing is not necessary due to high cost.

In addition, the rash in the early stage of the patient was not typical, with skin lesions and yellow blisters and no
typical manifestations of rashes such as erythema, blisters, papules, and verrucous plaques distributed along the Blaschko
line. In the auxiliary examination, the white blood cell count was 13.4*10E9/L, the absolute number of neutrophils was
7.72*10E9/L, the percentage of eosinophils was 14.6%, the absolute number of eosinophils was 1.96*10E9/L, and the
absolute number of basophils was 0.09*10E9/L. The above results can easily lead to misdiagnosis of herpes. After
positive evidence was obtained from clinical manifestations, magnetic resonance imaging (MRI) and retinal examination
were performed in a timely manner. Then, invasive tissue biopsy and genetic testing of the pedigree were performed to
accurately diagnose the disease.

Conclusions

In summary, for IP patients with unobvious symptoms and clinical suspicion, magnetic resonance imaging (MRI) and
retinal examination can be considered. After positive evidence is obtained, invasive tissue biopsy and family genetic
testing can be performed to accurately diagnose the disease. At the same time, our case also reflects that patients with
pigment incontinence have early retina and head damage. In addition, although the disease has been confirmed to be an
X-linked dominant genetic disease, the relatives of our case did not have a positive result of the relevant family member
genetic gene. This will provide a reference for future genetic testing. Such as genetic testing is not necessarily for those
with low incomes with IP. After all, genetic testing is too expensive.
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