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Abstract

Background: Early blindness secondary to incurable retinal detachment is one of the main complications of
incontinentia pigmenti (IP). The efficiency of ophthalmological management for preventing such evolution has not
been proven.
The objective of this retrospective study was to report a screening and treatment strategy of the vascular
retinopathy in newborns and infants with IP.

Results: All files of patients diagnosed with IP within the two first months of life in a single tertiary referral center,
between 2010 and 2015, were retrospectively included. The minimum follow-up duration was three years.
Patients had undergone systematic indirect ophthalmoscopy examination, looking for signs of peripheric retinal
vasculopathy, according to a standardized schedule: at diagnosis, at age 1, 2, 3, 6, 9, 12, 18 and 24 months, and
then once a year. Urgent laser therapy was performed under anesthesia in case of signs of retinal ischemia.
Nineteen children files (17 girls) were studied. Median age at IP diagnosis was 1 day [0–44]; median age at first
retinal evaluation was 25 days. Retinal manifestations occurred in 7 patients (n = 10/38 eyes, 26.3%); they were
diagnosed at median age 19 days [3–59]. These patients underwent one or two ablative session per eye (mean 1.7,
median 2), under general anaesthesia. No retinal detachment or fold occurred during the follow-up (median 6 years
[3–9.8]).

Conclusion: Ocular screening should be performed in all cases of IP as soon as possible after diagnosis. A strict
ophthalmological monitoring and prophylactic treatment of retinal vasculopathy can efficiently prevent the early
blinding complications of the disease.
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Background
Incontinentia pigmenti (IP) is a rare X-linked dominant
disease that affects the skin, eyes, central nervous system
and teeth. The disease is due to mutations in the gene
encoding the protein NEMO (NF-κB Essential Modula-
tor), which modulates the transcription factor NF-κB [1].
This results in aberrant regulation of the transcription of

multiple genes involved in immune, inflammatory and
apoptotic responses. Retinal manifestations are likely
due to vaso-occlusive phenomenon and inflammatory
disorder. Usually lethal in male fetuses, IP predominates
in women.
While the dermatological findings, usually leading to

IP diagnosis within the first days of life, are clinically ob-
vious, specific, and usually have a benign outcome, the
ocular and neurological manifestations may lead to se-
vere functional impairment [2].
Ocular manifestations are classically divided into ret-

inal and non-retinal findings. Early acquired involvement
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of peripheral retinal arterioles leads to retinal ischemia
and new vessels growth. If left untreated, this event se-
quence results in severe retinal detachment; incurable if
diagnosed too late, and leading to the classical picture of
retrolental fibroplasia. About 36.5% of children with IP
will develop ocular abnormalities, leading to blindness in
nearly 50% of affected cases [3]. Early screening and
laser treatment have shown to possibly prevent such
evolution [4, 5]. We therefore established, in 2010, a
screening and treatment program for IP patients referred
to our institution.
The objective of this study is to evaluate the efficiency

of early detection and treatment of the retinal vasculopa-
thy in infants with IP.

Methods
Files of consecutive patients diagnosed with IP within
the two first months of life at Necker-enfants malades
hospital from 2010 to 2015 were retrospectively
reviewed. The rare disease database CEMARA, in which
all cases are systematically registered at diagnosis, was
used for data collection. Demographic and clinical char-
acteristics were registered at diagnosis and at each sub-
sequent visit. Clinical characteristics included the nature
and location (by quadrants: superior, temporal, inferior,
and nasal) of any retinal abnormality. Anatomical out-
come, with a follow-up of at least 3 years, was analyzed.
Once diagnosed, patients were screened for ocular in-

volvement by a referral ophthalmologist (SM or MPR),

according to a standardized fundus monitoring schedule
(Fig. 1), and laser prophylaxis was applied in case of
signs of retinal ischemia.
Fundoscopy, using binocular indirect ophthalmoscope,

was first performed in the clinic and then, in the pres-
ence of any abnormality compatible with a vasculopathy
(vascular arrest, telangiectasia, anastomosis, neovascular-
ization or hemorrhages), under general anesthesia, in
addition to fluoresceine angiography. Non perfused ret-
inal areas were treated by photocoagulation. Laser treat-
ment (Quentel medical*, France) was performed using
500 μm diameter spots, up to mild whitening of the ret-
ina, as for retinopathy of prematurity followed by sys-
tematic post-treatment follow-up [6] (Fig. 1).

Results
Nineteen children files (n = 38 eyes) were studied. Seven-
teen (89%) were girls. Patients, lesions and treatment
characteristics are presented in Table 1. Retinal lesions
were present in 7 patients (37%, n = 10 eyes) and in-
cluded vascular abnormalities alone (dilation, tortuosity,
anastomosis) in 4 eyes (3 patients), hemorrhages and
vascular abnormalities alone in 5 eyes (4 patients) and
associated with retinal new vessels in one eye. Retinal
hemorrhages alone were noticed in one patient at age
21 days, and were considered banal post-delivery retinal
hemorrhages; strict follow-up showed disappearance of
these hemorrhages, with no other lesion. Lesions were
extended to 1 to 4 quadrants (1, 2, 3, and 4 quadrants in

Fig. 1 Proposed algorithm for systematic retinal screening and management in patients with incontinentia pigmenti. Initial fundus examination is
performed in the clinic, ideally in the 48 h following diagnosis confirmation by expert dermatologist soon after birth, using indirect
ophthalmoscopy, with particular attention to the periphery of the retina. It is followed by systematic examinations according to a specific
calendar displayed in the figureEUA: Examination under Anesthesia. FA: Fluorescein Angiography. M =month.
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2, 3, 3, and 2 affected eyes, respectively). The localization
of retinal lesions was: superior, temporal, inferior, and
nasal in 7, 7, 7, and 4 eyes, respectively. The two boys
from the series had mosaicism; both exhibited severe, bi-
lateral retinal involvement. One or two laser sessions
were performed in 7 patients (10 eyes).

Discussion
Out of 19 children with IP, more than one third pre-
sented a retinal involvement, including 3 patients with
bilateral lesions, diagnosed at a median age of 19 days.
All benefitted from laser treatment and no case of retinal
detachment, retinal fold or vitreous hemorrhage was ob-
served at 3 years. This study shows that a prompt der-
matological diagnosis followed by a strict
ophthalmological monitoring and early prophylactic
treatment of retinal vasculopathy prevents blinding com-
plications of the disease.
The main goal of the ophthalmologist in IP is to pre-

vent retinal detachment, which has an incidence of close
to 20% in published studies and a very poor functional
prognosis [3, 7]. Our work suggests that retinal

detachment in IP merely results from the early retinal
vasculopathy, if left untreated [4]. Laser therapy is
known to efficiently prevent complications of retinal is-
chemia, including in IP retinopathy [4, 5]. In Chen et al.
retrospective series on 25 patients with IP (median
follow-up duration = 9.3 years; 0.5–22.8), however, 3 of
the 4 youngest patients who had received prophylactic
laser developed subsequent tractional detachment [7].
Treatment was realized between 1month to 2 years of
age, later than in our series where laser was performed
between 22 and 65 days of life. This can be related to
the significant difference between the median age at first
retinal evaluation: 11 months in Chen’s series, 25 days in
the present one. It is likely that, like in retinopathy of
prematurity, laser efficiency requires very early interven-
tion, at the stage of isolated retinal ischemia and before
any tractional complication occurs.
There is currently no standard recommendation for

ophthalmological screening and follow-up in IP. Two
distinct algorithms have been proposed in the literature.
Holmstrom and Thoren [8] suggested that screening
should occur as soon as possible after birth, then
monthly until 3–4 months, every 3months until age 1,

Table 1 Clinical findings of patients with incontinentia pigmenti.

Included patients 19 patients (38 eyes)

Age at incontinentia pigmenti diagnosis (days) Mean 8.9
Median 1
Range [0-44]

Delay between diagnosis and first ophthalmological
examination (days)

Mean 5.9
Median 0
Range [0-36]

Age at retinal disease diagnosis (days) Mean 32.5
Median 19
Range [3-59]

Delay between retinal disease diagnosis and examination
under anesthesia (days)

Mean 9
Median 6
Range [3-28]

Retinal manifestations: patients (eyes) 7 patients (10 eyes)
(26.3%)

OD only 1 patient (1 eye)

OS only 3 patients (3 eyes)

OSD 3 patients (6 eyes)

Duration of follow-up (years) Mean 6,4
Median 6,0
Range [3-9.8]

Prophylactic ablative therapy Treated patients 7 patients (10 eyes)

Ablative sessions
per eye (mean)

Mean 1.7
Median 2
Range [1-2]

Age at first session (days) Mean 37
Median 31
Range [22-65]

Delay between 2 sessions (days) Mean 54.6
Median 61
Range [30-92]

Severe retinal complication
(retinal detachement or retinal fold)

0
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twice a year until age 3, then annually throughout child-
hood, which is close to our algorithm. O’Doherty et al.
suggested a less tight agenda in the case of initially
normal-appearing retina; assuming that if normal at first
examination under anesthesia, the retina would remain
so afterwards [9]. In our study, however, in two cases,
initial examination in the clinic was normal, while le-
sions appeared on second examination. It is now ac-
knowledged that peripheral retinal screening in
newborns should be performed by a trained examiner,
but should not request systematic general anesthesia,
which carries specific risks in infants with IP [10].
One or two laser sessions were necessary to control

the disease. New lesions could appear in initially healthy
areas, which stresses the need for a strict surveillance
after initial treatment. The parameters and efficiency of
laser treatment in IP are mainly based on the large exist-
ing studies and current recommendations on retinopathy
of prematurity (ROP) [11]. Intravitreal injections of anti-
vascular endothelial growth factor (VEGF) have recently
been proposed as an alternative treatment in IP retinop-
athy, either as an adjunct therapy [12, 13], or as a first
line treatment [14]. As infants with IP may present cere-
bral vascular involvement and strokes –a theoretical
contra-indication for anti-VEGF injections–, and as
blood-retinal barrier is not considered mature at the age
of treatment, such an option should probably be re-
served as a second line therapy for severe and atypical
cases [15]. As has been the case in the past for ROP, it is
likely that current treatment algorithms are more ag-
gressive than needed [6]. Future studies are needed to
help better define the indications of laser treatment in
IP, based on a better understanding of the pathophysi-
ology of the vascular involvement.
The study has limitations. This is a small retrospective

study on a rare disease. The number of patients prevents
any definitive conclusion regarding the possibility of
atypical evolutions. Because no supplementary exam was
added to our usual standard clinical procedures, infracli-
nical retinal vascular lesions have certainly been
overlooked.

Conclusions
Incontinentia pigmenti appears to be an excellent indica-
tion for early systematic screening by ophthalmologists,
since retinal manifestations are frequent and initially
asymptomatic, the risk of severe complications is high,
and preventive laser treatment appears to be efficient
when performed on time.
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