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SUMMARY

Introduction Incontinentia pigmenti (IP) is a rare complex X-linked genodermatosis in which skin
changes are combined with anomalies of other organs. Mutations of the NEMO gene localized on chro-
mosome Xq28 are responsible for IP. Clinical manifestations of IP according to evolution and prognosis
can be considered as skin changes and dental, eye and central nervous system changes.

Objective The aim of our study was to investigate type and frequency of ocular features in Serbian
population.

Methods We investigated the total of 9 families with 22 subjects, 20 females and 2 males, at the Institute
of Dermatovenerology, Clinical Centre of Serbia, in the period from 1989 to 2009. Our subjects were diag-
nosed clinically by a dermatologist and the diagnosis confirmed by cutaneous histopathology and ultra-
structural analysis. The pedigrees, karyotype analyses, routine laboratory findings, additional special-
ized clinical examinations were done for all subjects.

Results Among 22 IP patients from our study, different ophthalmological anomalies were observed in
16% of subjects. In female subjects, all of them with clinical characteristics of IP, we observed the follow-
ing anomalies: retinal detachment, microphthalmia, cataract, strabismus and nystagmus.

Conclusion Compared to available literature data, our percentage of IP patients with anomalies was
lower. It may be due to differences in examined populations or due to the fact that the patients in our
study were firstly admitted to the Institute of Dermatology. Ophthalmological findings may be often
considered as very severe anomalies in IP. It is very important to detect IP as early as possible, medically
help and monitor these patients.
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INTRODUCTION

Incontinentia pigmenti (IP), also known as Bloch-
Sulzberger syndrome or Bloch-Simens syndrome,
is a rare complex X-linked genodermatosis in
which skin changes are combined with anom-
alies of other organs, and structures mainly of
ectodermal origin [1]. It appears almost exclu-
sively in females and is usually lethal in men [2].
Mutations of the NEMO gene (nuclear factor-KB
essential modulator protein gene, IKBKG gene)
localized on chromosome Xq28 are responsible
for IP [3]. NEMO signaling pathway is a multi-
component pathway that regulates the expres-
sion of a number of genes that are involved in
cell proliferation, cell survival, immunity and
inflammation. Its mis-regulation is involved in
many diseases [4, 5]. However, failure to iden-
tify an NEMO mutation does not rule out the
diagnosis of IP [6].

Landy and Donnai criteria [7] were used for
the clinical diagnosis of IP. The clinical diag-
nosis of IP can be made in the presence of at least
one major criterion. Major criteria are typical
skin changes developing through four stages
[2, 7]: erythema followed by vesicles usually in
a linear distribution; hyperpigmented streaks
and whorls that respect Blaschko lines; pale,
hairless, atrophic, linear streaks or patches. The
presence of minor criteria, teeth, hair, nails,

retina, supports the clinical diagnosis and the
complete absence of minor criteria should raise
doubt about the diagnosis [7]. Family history
of the IP or a history of multiple miscarriages
is also supportive for IP diagnosis [7].

The presence of other than skin changes is
sometimes of great importance if skin changes
are discrete. It can be of great prognostic and
diagnostic value because unlike dermatolog-
ical alterations, they may be present throughout
the patient’s whole life [7, 8, 9]. Among patients
with IP, 79.9% have one or more anomalies of
other organs besides skin changes [1]. Dental
changes are the most frequent, present in 60%
of the patients [10].

There have been numerous case reports of
ocular abnormalities in IP. In 1976 Carney [1],
in his world statistic study, reviewed 653 case
reports of IP taken from literature, of which 455
provided enough information to evaluate possible
ocular abnormalities. Ophthalmic features were
present in 35% of patients. Strabismus was the
most common ocular abnormality (18%). Besides
Carney’s [1] classical review that covered cases
from all over the world until 1977, ophthal-
mologic findings in series of IP patients were
published in several retrospective studies from
Scandinavia [11], France [12], Australia [13],
Korea [14], and Spain [15]. In Holmstrom and
Thorén’s [11] investigation, out of 30 patients
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with IP, 77% had ocular manifestations, some of them very
severe. From 34 IP patients, Hadj-Rabia et al. [12] found
ocular abnormalities in 20%. In 53 IP patients, Phan et
al. [13] determined ocular anomalies in 37%. Of 30 IP
patients, Kim et al. [14] found ocular anomalies in 66.7%,
56.3% with retinopathy and 16.3% strabismus. Pascual-
Castroviejo et al. [15] presented a series of 12 IP patients,
25% of whom had both serious neurological and ophthal-
mological disorders.

OBJECTIVE

The aim of our study was to investigate type and frequency
of opthalmological features among 22 subjects from our
study of IP in Serbian population.

METHODS

We investigated the total of 9 families with 22 subjects,
20 females and 2 males, in the period from 1989 to 2009.
The patients were examined at the Outpatient Unit of the
Institute of Dermatovenerology, Clinical Centre of Serbia.
Selection of families was done according to Landy and
Donnai criteria [7]. Our subjects were diagnosed clini-
cally by a dermatologist and the diagnosis confirmed by
cutaneous histopathology and ultrastructural analysis. The
pedigrees (Figure 1), karyotype analyses and routine labo-
ratory findings were done for all subjects. Depending on
the presence of extracutaneous manifestation, they were
referred to specialists for further examination.

RESULTS

Out of our 22 subjects, ophthalmological findings were
present in four subjects from two families. One refers to a
single female proband and the rest to a family where, out
of four examinees, three had ophthalmological findings.
Facts concerning basic subjects’ data, onset and key clin-
ical findings are presented in Table 1.

Family 1

Proband 1, besides classical skin findings that had started
the third day after birth and had expected evolution from
vesiculobullous, through verrucolichenoid to hypo- and

hyperpigmented maculas, had neurological and ophthal-

Table 1. Facts concerning basic subjects’ data (all females)

Family 1 Family 2

—0
o0

Proband

Figure 1. Pedigrees of affected families. Affected individuals deno-
ted by blackened symbols. Miscarriage is denoted as black dot wi-
th an arrow.

mological findings. Neurological examination revealed that
the ability to follow features in the eye site was insecure.
Both eyeballs were slightly deviated towards left. The left
rima oculi was slightly narrower than the right one; only
the left eye was occasionally shut. When testing iris, while
one eye was shut the other had nystagmus, or not coordi-
nated movements. Both irises were isochoric. The test with
light showed a slow and insufficient reaction. The diagnosis
was horizontal nystagmus. Examination of fundus revealed
clearly distinguished papilla which was vaguely reddish in
the retinal level. Retinal arteries and venulas had normal
caliber. Maculas were normal as well. Due to the lack of
retinal pigment, chorioidal vessels were visible. Diagnosis
of fundus subalbinoticus was made.
Proband’s mother had only typical IP skin changes.

Family 2

Proband 2 had classical clinical skin findings ever since
she was four days old. Her skin changes had well known
evolution. There were no other findings.

Proband’s mother had no skin changes but her ophthal-
mological findings were present since birth leading to vision
threatening features. When examined, she had microph-
thalmic right eye with cataract and synechiae between iris
and front lens capsule in the lower part. The diagnoses were
amaurosis, microphthalmia, complicated cataract, hypo-
tonia bulbi, esotrophia, and strabismus. The left eye was
normal. She had numerous carious teeth.

Proband’s grandmother had no skin changes. She
complained about her eyes since early childhood. Her
ophthalmological findings showed stronger arterial retinal
reflex. Since youth, she had no teeth due to extremely bad
quality and numerous carious problems.

Family Subject Age Onset Retina Cataract | Microphthalmia | Nystagmus | Strabismus
) Proband 35 days 1 month + - - + -
Family 1 -
Mother 27 years Uncertain - - - - -
Proband 39 days 1 month - - - - -
) Mother 20 years First few months + + + +
Family 2 -
Grandmother 46 years Early childhood + - - - -
Grandmother’s sister | 49 years First few months + - - - -
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Table 2. Frequencies of different ocular findings in investigated pa-
tients

Finding Number of patients
Retinal lesions 3(12%)
Cataract 1 (4%)
Microphthalmia 1 (4%)
Strabismus 1 (4%)
Nystagmus 2 (8%)

Proband grandmother’s sister had retinal detachment
in early childhood. Ever since then, she was nearly blind.

Frequencies of different ocular findings in investigated
subjects are presented in Table 2.

DISCUSSION

IP is a hereditary, X-linked disease lethal in most but not
all males, with basically skin, dental, ophthalmological
and neurological features. In neonates with obvious skin
manifestations and heredity for IP, the diagnosis is easy
to be made. In older children and adults, the constella-
tion of skin manifestations, dental abnormalities, possible
neurological problems and eye manifestations are of help
in making diagnosis.

We observed 22 IP patients from Serbia. Ophthalmological
findings were present in four of them; all four females from
two families. In our group of IP patients, different ophthal-
mological anomalies were observed in 16% of investi-
gated subjects.

Carney [1] reviewed 455 IP cases with sufficient informa-
tion to evaluate possible ocular abnormalities. Ophthalmic
features were present in 35% of patients. Strabismus was
the most common ocular abnormality (18%), different
retinal findings were present in 10.1%, while microph-
thalmia was diagnosed in 2.9%. In our study one patient
had unilateral microphthalmic eye, one retinal detach-
ment and strabismus.

According to in-depth ophthalmological data by
Holmstrom and Thorén [11], 77% of Scandinavian IP
patients had ocular manifestations. The most frequent
ophthalmological features were strabismus, nystagmus, cata-
ract, pseudoglioma, retrolental fibroplasia, retinal atrophy
and retinal detachment [11]. Hadj-Rabia et al. [12] found
ocular abnormalities in 20% of French IP patients; the
problems were severe in 8%. Unilateral microphthalmia
was found in 6% of their patients. Phan et al. [13] deter-
mined ocular anomalies in 37%. The four Australian IP

doi: 10.2298/SARH1004150M

patients with intellectual deficit also had ocular abnormal-
ities, suggesting that abnormalities of retinal vasculariza-
tion may be the marker for other neurological abnormalities
[13]. Kim et al. [14] found retinopathy in 56.3% and stra-
bismus in 16.3% of Korean IP patients with ocular anom-
alies. Pascual-Castroviejo et al. [15] found ocular anom-
alies only in IP patients with serious neurological disor-
ders. One of the patients had unilateral microphthalmia.

In our study, out of 22 examined subjects, four had
ocular findings (16%). Compared to available data from
other populations [1, 11-15], our percentage is lower. It
may be due to differences in examined populations, or
due to the fact that patients in our study were admitted
firstly to the Institute of Dermatology. On the other
hand, the investigation that had the highest percentage
of ocular findings was coming from the Department of
Ophthalmology [11].

In our study, proband 1 was a single positive member
from family 1. Other three patients were from family 2.
Ocular findings, apart from proband 2, in family were the
strongest clinical finding of IP. Three patients had retinal
findings, and one patient had cataract and microphthalmia.

Nystagmus may be approached in two ways: ophthal-
mological and neurological. It was present in two patients.
It was the only neurological finding among all investi-
gated subjects.

CONCLUSION

In our study, out of 22 examined IP patients from Serbian
population, 4 had ocular findings (16%). Compared to
available data, our percentage is lower. It may be attrib-
uted to differences in examined populations. The other
reason may be the fact that our patients were firstly diag-
nosed by a dermatologist. Ocular lesions in patients with
IP may be serious and lead to vision threatening manifes-
tations or even blindness because of retinal disease. It is
therefore essential to refer neonates to an ophthalmologist
as soon as the diagnosis is made. They must be familiar
with the disease and schedule these children for screening
and regular follow-ups, preferably as recommended.
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KPATAK CAAPXAJ

YBopA VIHKOHTVHEHUMja nurMeHTw (incontinentia pigmenti - IP) je
peTKa ClloXeHa reHoepMaTo3a Be3aHa 3a X-XpoOMO30M Y K0joj Cy
MpOMeHe Ha KOXK YecTo yapy»KeHe c nopemehajrma apyrux opra-
Ha. 3a eH HacTaHak OAroBopHe cy MyTaumje reHa NEMO, koju ce
Hanasu Ha Xxpomo30oMmy Xg28. Knunuuke maHudectaumje IP cy npo-
MEHe Ha KoXu Koje Mory 6utn yapyxeHe ¢ nopemehajuma 3y6a,
0UMjy 1 LieHTPaIHOT HEPBHOT CMCTEMa.

LUum paga Linmb paga je 61o aa ce ncnutajy Tin v yyecTanoct no-
pemehaja ounjy Kog 6onecHuKa ca [Py Cpbuju.

Metope papa Y neprogy 1989-2009. roguHe y UIHCTUTYTY 3a fiep-
matoBeHeposorujy KnuHnukor ueHtpa Cpbuje ncnutaHo je feset
nopopguua ca 22 unaHa obonena og IP (20 xeHa v fiBa MyLIKapLa).
HakoH nocTaBsbatba KNMHNYKE AujarHose IP, 06aB/beHo je 1 Na-
TOXUCTOJIOLIKO M YNTPACTPYKTYpHO NoTBphuBatbe anjarHose. 3a
cBaKor 6onecHuKa cy ypaheHr pofocioBHo CTabno, aHanu3sa Ka-
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proTuna, pyTUHCKe nabopaTopujcke aHanu3e n AoAaTHU cnewu-
jannucTnuykm npernegu.

Pe3yntaTtu AHOManuje Ha oYrMa Cy yCTaHOBIbEHE KOf YeTnpu 60-
necHuue (16%). injarHocTkoBaHu cy: abnaviuja peTuHe, MUKpod-
TaNMwja, KaTapakTa, CTpabn3am 1 HucTarmyc.

3aksbyuak [poueHat 6onecHuKa ca IP n nopemehajuma Ha oumma
y NCMUTMBAHOj rpynu je HUXK y nopehery ¢ nogalyma 13 nute-
patype. Pa3nosu mory 61Ty pa3nuke y nocMaTpaHum nonynauu-
jama nnn ynreHula ga cy bonecHuuy npBo gonasunu y Hctuty T
3a fiepmatoBeHeponorujy. Y IP ounu nopemehaju yecto npeacta-
BJbajy BPO TELIKe aHOMasnuje. 360r Tora je BeoMa 3HayajHo fa 0d-
Tanmoror Kog ocoba o6onenux o IP wro paHuje otkpuje moryhe
nopemehaje, NpyMeHN neyerbe 1 Aarbe UX Hagrneaa.

KrbyuHe peun: IHKOHTUHEHLMja NTUTMEHTI; OYHe aHOManwje; Mu-

KpodTanmyc; KatapakTa; HUCTAarmMyc; CTpabrsam
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