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[ Abstract] Objective To investigate the ocular clinical manifestations in pediatric patients with
incontinentia pigmenti (IP).  Methods A case series study was carried out and a retrospective analysis was
performed. Clinical data of 13 pediatric patients with IP treated from January 2013 to December 2019 in Xijing
Hospital were collected. All the patients underwent regular ophthalmologic examination. Three patients accepted
fundus fluorescein angiography and six eyes of five patients were treated with retinal photocoagulation or anti-vascular
endothelial growth factor ( VEGF ) intravitreal injection according to severity of the condition. The follow-up period
ranged from 6 months to 6 years. The medical history, family history, systemic manifestations, ocular characteristics,
diagnosis, treatment as well as ocular and systemic changes during follow-up were recorded and analyzed. This study
followed the Declaration of Helsinki and the study protocol was approved by the Ethics Committee of Xijing Hospital,
Fourth Military Medical University ( No. KY20203287-1). Results All the 13 patients were female aged from 5
days to 42 months at first visit, with the average age of 2.0 (1.0,8.5) months. As for the main skin lesions at first
visit, there were 4 cases in erythematous vesicle stage, 3 cases in verrucous exanthema stage, and 6 cases in
hyperpigmented stage. There were 7 cases in shrinkage stage during follow-up. Among the 26 eyes of 13 patients, 18

eyes of 10 patients showed ocular anomalies, accounting for 76. 9% of total patients (69.2% of total eyes). Among the
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13 patients, 8 patients presented bilateral ocular involvement,?2 patients showed unilateral anomalies, and 3 patients
had no ocular lesions. The retina was involved in all patients with ocular manifestations. The typical retinal lesions
included avascular zone of peripheral retina in 13 eyes, tortuous and dilated retinal vessels in 10 eyes, increased
vascular branch in 7 eyes, white linear retinal arteries and partial vascular occlusion in 4 eyes, retinal
neovascularization in 3 eyes,total retinal detachment in 2 eyes,and retinal fold with macular lamellar hole in 1 eye. In
addition, there was retinal hemorrhage in 11 eyes, retinal pigment changes in 4 eyes, grey ridge lesions in 3 eyes,
macular dysplasia in 2 eyes, choroidal atrophy in 1 eye,optic gliosis in 1 eye and yellowish-white retinal exudate in 1
eye. There were also 4 patients with other ocular manifestations, such as strabismus and eyeball atrophy. Retinal
photocoagulation was performed in 4 eyes of 3 patients and anti-VEGF intravitreal injection in 2 eyes of 2 patients. The
retinal lesions regressed and the condition of patients kept stable during follow-up.  Conclusions The ocular

clinical manifestations in patients with IP are usually typical and diverse,and the retinal vascular lesion is the main

<35 .

type. Early diagnosis and timely treatment are of great significance.
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Table 1 General information of 13 pediatric patients with IP

WoOEY W WA Ak A BN R BORER
@R WA A BE(e) Rl e R R

1 8d MR 40 3200 #EEOX x x
2 33A4H WM 40 3000 #E”OK 7 ¥
30240 WIR O 40 2900  JE~ T T P
4 13AH W 40 3000 HESOAF M 4 T
5 O 42A4H W 40 3300 #WE~OK % 7
6 8.50H B 40 3750  Ji>” X T x
LHRIFR
7 5d 34 1600 Ji .
WL Jigi 7 % Jé P
8 1A4MH M 41 3540 HE” A A 1 x
9 S X 40 4230 JWE” A FA T
YR =
) 2y P
10 13d HBW 36 2750 #HEEOF x i 55 5
S IR
114 40 2850 IR iR "
MR ORR Jigi 7= H M 4 5 5 R o
2 71M0 X 40 3500 Jhf= x A 1 %
13 24H X% 41 3150 g *x *x *

2.2 1P BILeB KL

IP BJLI R B IR R B3 o 1 ~ IV I, RIPZLBE 7K
W R BRTIE I MZER . AT AR
JLETHBL 1 Bl ol [ i A7 75 22 R 1P 170 i) 2 Ik R B
HRIRFHHES A 4 B8 L = T W78, R B
TR LLBE L K AR AR B B89 K 96 A 5 3 1 g T 40
AR AT UL B A PEAR o2 B 5 A A A B s 6 il iy LAY
AR R DL K T R L pY B S Y A e IR B R UL A,
Blashko k73413 (18 LA~C) o 7 BIBETTI 2 BLIV IR A,
AT DL R IR RRTE €8 R IR AL, B EOR B RIR (] 1D) o

E1 IPEILWABFRFEE A LLRRBHIRAL(H 1) s
LLHEKAE M R ZORHES] BoJER BB R R (1] 3) PR B
AATE  CoERTUE A (H 2)  JKT 5 00 g A 8 e i3 R

R YUE AT Blashko k734 D ZE 4B A (H] S)  FIBGRAEE
FGR AL 2 2R R IR

Figure 1  Typical skin lesions in pediatric patients with IP A
Erythematous vesicle stage ( case 1) typical erythematous vesicle
arranged in a line way  B: Verrucous exanthema stage ( case 3)
verrucous papules and keratotic patches
(case 2)

Blashko line D :Shrinkage stage (case 5)

C: Hyperpigmented stage
typical vortex pigmentations on trunk and limbs following
scattered linear or swirling

hypopigmentation on the lower limb
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Table 2 Manifestations of retinopathy in 13 pediatric patients with IP
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Figure 2 Fundus color photography and OCT images of pediatric patients with IP A Patchy retinal pigmentation (yellow triangle) , white linear

obstructed retinal arteries ( yellow arrow) (case 5) B:Punctate retinal hypopigmentation ( yellow arrow ) , preretinal sheet hemorrhage involving macula

(case 8) C:Tortuous and dilated retinal veins, partial white linear retinal arteries occlusion (yellow arrow ). Scattered preretinal sheet hemorrhage , and

retinal pallor and edema 3 PD away from optic disc (case 1)  D:Increased vascular branch (case 11)  E:Grey ridge lesions ( yellow arrow) ,and avascular

zone of peripheral retina (case 11) F.Optic gliosis and patchy choroidal atrophy (yellow arrow) (case 5) G:OCT images showed the thinned inner

retina, unclear layers and disordered structure in macula with a malformed fovea (case 5) H:The retinal fold pulled the optic disc and lamellar macular hole

was formed ( yellow arrow ), accompanied with the proliferative epiretinal membrane and white linear retinal arteries ( case 2)

1. Tractional retinal

detachment with massive fibrovascular proliferation in the vitreous cavity (case 2)
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Figure 3 FFA images of pediatric patients with IP A :Delayed filling
of retinal vein with ghost vessels (yellow arrow,case 10)  B:Increased
vascular branch, abnormal anastomosis and vascular network formed
(case 10)  C:Retinal neovascularization (yellow arrow) ,large peripheral
retinal capillary non-perfusion zone (yellow triangle ) , increased terminal
D Choroidal

atrophy in nasal and temporal retina near optic disc of the right eye ( yellow

branch and fluorescein leakage in late phase (case 11)

triangle ) ,decreased FAZ area in macula and abnormal parafoveal vascular
pattern (yellow arrow,case 5) E:Tortuous and dilated peripheral retinal
vessels ,abnormal anastomosis, annular vessels formed (yellow arrow) ,and
peripheral retinal non-perfusion zone (case 5) F:Finger-like expansion of
terminal retinal vessels (yellow arrow) with mild fluorescein leakage and

peripheral retinal non-perfusion zone ( case 5)
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Figure 4 Fundus,OCT and FFA images of pediatric patients with IP during follow-up A, B: Avascular zone in temporal peripheral retina of both
eyes. The obstructed white linear retinal vessels with pigmentation in nasal retina of the right eye (case 5, A :right eye,B:left eye) C,D:Five months after
laser photocoagulation, the retina lesions regressed with laser spots well scattered (case 5,C:right eye,D:left eye) E:Retinal fold of the left eye, macular
lamellar hole, degeneration and avascular zone formed in the peripheral retina (case 2) F:Five years post-photocoagulation, the retinal tension stripe was
stable with laser spots well scattered (case 2) G~J:0CT images of the macula in the left eye at first visit,and 3,4 and 5-year follow-up respectively. The
lesions were stable,and the macular lamellar hole had no obvious changes (case 2) K, L:The fundus and FFA images of the right eye before anti-VEGF
treatment ( case 11). Obvious avascular zone in peripheral retina, increased vascular branch, and grey ridge lesions were observed in the inferotemporal region
(K) ;FFA images showed a large area of retinal capillary non-perfusion zone,accompanied with neovascularization in inferior retina and temporal region and
fluorescein leakage in late phase (L) M, N:The fundus and FFA images of the right eye at 7 months after anti-VEGF intravitreal injection ( case 11).
Retinal vascularization continuously extended toward the more peripheral zone,with the avascular zone decreased and the grey ridge lesions dissolved (M) ;

FFA images showed that the non-perfusion retinal zone reduced significantly and retinal neovascularization regressed ( N)
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