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CASE REPORT

Hypomelanosis of Ito with Multiple Congenital Anomalies

Da-Ae Yu, Ohsang Kwon, Kyu Han Kim

Department of Dermatology, Seoul National University College of Medicine, Seoul, Korea

Hypomelanosis of Ito (HI) is a neurocutaneous disorder, also
known as incontinentia pigmenti achromians. HI has been
associated with chromosomal abnormalities, especially
mosaicism. Herein, we report a case of HI with multiple con-
genital anomalies. A 2-month-old girl presented with multi-
ple linear and whorling hypopigmentation on the face, trunk,
and both extremities and patch alopecia on the scalp.
Moreover, she had conical teeth, aniridia of the both eyes,
and multiple musculoskeletal problems, including syn-
dactyly and coccyx deviation. Cytogenetic analysis on pe-
ripheral blood was normal 46, XX, and no mutation was
found in IKBKG gene test. (Ann Dermatol 31(5) 576~ 580,
2019)
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INTRODUCTION

Hypomelanosis of Ito (HI) was first described in 1952 by
lto', a Japanese dermatologist. He reported a female pa-
tient with multiple depigmented whorls and streaks and
described it as “incontinentia pigmenti achromians,” be-
cause the distribution of the skin lesion was similar to that
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of incontinentia pigmenti (IP). Whereas IP is known to be
associated with NF-« B essential modulator IKBKG gene
mutation, HI develops sporadically and has no causative
gene”™. Several studies on cytogenetic investigation have
been reported, and various kinds of chromosomal abnor-
malities and mosaicism have been found in patients with
HI>>®. Although some cases of HI have been reported in
Korea”"", there are few reports on chromosomal analysis
and associated comorbidities, especially multiple con-
genital anomalies. Herein, we report a case of HI with
multiple congenital anomalies in a patient without chro-
mosomal mosaicism of peripheral blood lymphocytes.

CASE REPORT

A 2-month-old girl was referred to the Department of
Dermatology for the evaluation of extending hypopig-
mented skin lesions. At birth, she had multiple linear er-
ythematous erosive skin defects, which became linear, hy-
popigmented patches with irregular border on the face,
scalp, trunk, and both extremities (Fig. 1). We received the
patient’s consent form about publishing all photographic
materials. The patient had a history of intrauterine growth
retardation as a prenatal problem. There was no specific
family history, and her two siblings were normal.

The patient also presented multiple congenital anomalies.
Physical examination revealed patchy alopecia of the scalp,
hypoplastic nails, and irregular gingiva with conical teeth.
Ocular examination showed bilateral aniridia, moderate
to severe microphthalmia, and unilateral corneal central
opacity of the left eye (Fig. 2A). The retinal vessels of both
eyes were uncertain on fundus examination. Musculoskel-
etal examination revealed syndactyly of toes (Fig. 2B), hy-
poplasia and clinodactyly of fingers, and coccyx deviation.
Chromosomal analysis on peripheral blood lymphocytes
showed normal karyotype (46, XX) (Fig. 2C), and no muta-
tion was found in IKBKG gene test. Therefore, the patient
was diagnosed with HI with multiple congenital anomalies.
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Fig. 1. Linear, hypopigmented patch-
es with irregular border on the face,
scalp, trunk, and both extremities.
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To manage the associated musculoskeletal anomalies, the
patient was referred to the Department of Pediatric Ortho-
pedic Surgery and underwent surgical treatment of toe syn-
dactyly. For proper management of the other anomalies,
she had been undergoing pediatric, ophthalmologic, and
dermatological regular check-up.

DISCUSSION

HI is a neurocutaneous disorder, also known as IP ach-
romians. The characteristic cutaneous manifestation is the
multiple whorl-like or linear hypopigmentation along Blas-
chko’s line. The pigmentary lesions are recognized at birth
or within few years, and do not require special treatment
in most cases'*"*. Some patients also have extracutaneous
involvements including neurological, musculoskeletal, oc-
ular, and other systemic abnormalities (Table 1)%'*'*®.

The patient in this case was diagnosed as HI by character-

Table 1. Congenital anomalies of hypomelanosis of Ito in the
literature' "

Skin manifestations
Hypohydrosis corresponds to hypopigmented areas
Diffuse alopecia
Trichorrhexia
Changes in hair color
Oral manifestations
Defective dental implantation
Partial anodontia
Dental hypoplasia or dysplasia
Conical teeth
Defective enamel
Ocular manifestations
Strabismus
Nystagmus
Ptosis
Myopia
Congenital cataract
Corneal opacity
Microphthalmia or macrophthalmia
Optic nerve hypoplasia
Nervous system manifestations
Mental or motor retardation
Microcephaly or macrocephaly
Seizures
Hyperkinesiasa
Hypotonia
Musculoskeletal manifestations
Short stature
Hemihypertrophy or hemihypotrophy
Scoliosis
Thoracic deformities (pectus carinatum or excavatum)
Finger and toe anomalies (clinodactyly, polydactyly,
syndactyly, brachydactyly)
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istic cutaneous features and the associated anomalies with-
out any family history. The diagnostic criteria for HI were
first suggested by Ruiz-Maldonado et al."” in 1992 after re-
viewing 94 cases previously reported in literature. Accord-
ing to the diagnostic criteria, this patient could be diag-
nosed as “definitive” HI by satisfying the sine qua non cri-
terion, one major criterion, and more than two minor cri-
teria.

HI is considered as a cutaneous manifestation of mosai-
cism, especially as “pigmentary mosaicism” rather than a
specific diagnosis. Previous studies have reported that var-
ious kinds of cytogenetic abnormalities were found in pa-
tients with HI>*®. A genetic study reported that chromoso-
mal abnormalities in pigmentary mosaicism, including Hl,
largely overlap with pigmentary gene loci, explaining how
disparate mosaicism might manifest as a common pheno-
typez.

Cutaneous mosaicism along Blaschko’s lines could be at-
tributed to chromosomal or functional mosaicism. A re-
search showed that cytogenetic analysis on epidermal ker-
atinocytes revealed mosaicism in two patients with HI al-
though mosaicism was not detected in peripheral blood
lymphocytes and dermal fibroblasts'’. According to this
result, the linear hypomelanotic lesions along Blaschko’s
lines in HI may develop as a consequence of mosaicism of
epidermal cells. Thus, the pattern of Blaschko’s lines in HI
may result from the migration and proliferation of epider-
mal cells during embryogenesis'’. In our case, the cytoge-
netic analysis on peripheral blood lymphocytes was nor-
mal 46, XX. This can be explained by the fact that either
peripheral blood sample may not include the involved
cells despite of the presence of chromosomal mosaicism,
or the cytogenetic abnormalities were submicroscopic'”'®.
HI differs from IP and linear and whorled nevoid hyper-
melanosis (LWNH) which are pigmentary disorders dis-
tributed along the lines of Blaschko. IP is an X-linked dom-
inant disorder, and the cells expressing mutated X chro-
mosome are eliminated perinatally, resulting in the char-
acteristic four cutaneous stages of IP’. Due to lyonization
(X-chromosome inactivation), individuals with IP have skin
lesions following the Blaschko’s lines, representing single
clones of cells'*. Unlike IP, HI and LWNH generally oc-
cur sporadically and are rather considered as nonspecific
pigmentary disorders caused by genetic mosaicism®*' ™.
Skin pigmentation in HI and LWNH may differ whether
the mutated cell line contains more or less melanosomes
than the normal cell line”>. Thus, HI and LWNH could be
grouped by using a term ‘pigmentary mosaicism’’.
Interestingly, our patient showed linear erythematous ero-
sive skin defects at birth, even though the classical blister-
ing and verrucous lesions or hyperpigmentation were ab-



Table 2. Recently reported chromosomal abnormalities in hypo-
melanosis of Ito*

Chromosome Chromosomal abnormalities
1 46,XY/46,XY,t(1;9)(q21 or g23;922)
2 46,XX/47 XX, +2
46,XY/47 XY, +2
7 45 X/47 XX, +7
46, XY/47 XY, +7
46,XY/47 XY, +7
46,XY/A7 XY, +7
9 46,XY/46,XY,t(1;9)(g21 or q23;922)
10 46,XX/46,XX,del(10)(p2:q?)
13 46,XY/47 XY, +13
20 46,XX/46,XX,1(20)(p13q13.3)
46,XY/47,XY, +20
46,XX/47 XX, + 20
21 47 XY, +21
22 46,XX46,XX,22p +
46,XX/69,XXX/69,XXX, +22p +
X 46,XX46,XX,dup(X)(p11.3p11.4)
Chromosome 46,XX/47 XX, +m

undetermined
Mosaic polyploidy 46,XX/69,XXX/69,XXX, +22p+

46,XX/69,XXX

*Chromosomal abnormalities in pigmentary mosaicism have
already been described in an article by Taibjee et al.” in 2004,
and we summarized chromosomal abnormalities in hypomela-
nosis of Ito reported after that.

sent. The preceding inflammatory skin lesion is not a fea-
ture of HI, while most cases of IP have the characteristic
inflammatory and verrucous stages before the hyperpig-
mentation. In the literature, two patients with chromoso-
mal mosaicism, 45,X/46,X,+r(X) and 46,X,t(X;13)(p11.21;
q12.3), were described as having erythematous eruption
followed by hyperpigmentation and were diagnosed as
IP**?®. Considering that IP is an X-linked genetic disorder,
it would be more appropriate to diagnose them as Hl rath-
er than IP. Therefore, it is likely that a preceding in-
flammatory lesion may occur in HI depending on the type
of genetic mosaicism, although the inflammatory skin le-
sion may mislead to diagnose some cases as IP. In our
case, the genetic analysis for excluding IP found no muta-
tions in the IKBKG gene and the chromosomal analysis on
peripheral blood was normal. Thus, further chromosomal
analysis on skin cells might help to reveal the hidden
chromosomal mosaicism or other genetic abnormalities.

Finally, our patient presented multiple congenital anoma-
lies, which involve the hair, nails, eyes, teeth, and muscu-
loskeletal system. Except for one case of Turner syn-
drome”, most of the HI cases in Korea presented only
characteristic hypopigmented skin lesions. HI with multi-
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ple congenital anomalies has not been reported in Korea
so far, and there are limited data about Hl-associated
anomalies in Korea, considering 74% patients had one or
more congenital anomalies in a clinical review of 73 cases
in Japan”.

A variety of cytogenetic abnormalities in almost all chro-
mosomes has been reported in pigmentary mosaicism,
and have already been described by Taibjee et al.” in
2004. Recently reported cytogenetic abnormalities, such
as a balanced reciprocal translocation between chromo-
some 1 and 9, trisomy 2, ring chromosome 20, and tris-
omy 21 are summarized in Table 2'"". As almost all chro-
mosomes have been affected, there could be a great varie-
ty of congenital anomalies in HI*. Further investigation in-
to the association between chromosomal abnormalities
and systemic manifestations in HI may contribute to the
discovery and understanding of the hidden function of
genes in specific loci.
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