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IDIOPATHIC CHOROIDAL 
NEOVASCULAR MEMBRANE IN A 
12-YEAR-OLD GIRL 

SUMMARY
Choroidal neovascularization (CNV) is a  rare but serious cause of visual impairment in 
children.
The case report of a girl with a unilateral classical choroidal neovascular membrane has 
been presented. The differential diagnosis of possible etiology and the clinical course of 
this sight threatening condition during treatment have been documented. The similar 
cases in pediatric patients in foreign literature have been discussed.
Current anti VEGF therapy is also available for pediatric patients and play a key role in 
improvement and stabilization of visual acuity in children with this disease.
Key words: Choroidal neovascularisation, choroidal neovascular membrane, CNV, idiopa-
tic CNV,CNV in children
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Initial best corrected visual acuity (BCVA) in the right eye 
(RE) was 1.5 m - fingers, BCVA in the left eye (LE) was 1.0. 
The anterior segment was bilaterally biomicroscopically in-
tact, refraction (AR) in cycloplegia: RE -2.75 -0.25 ax 50; LE 
-3.25 -0.25 ax 86; intraocular pressure (IOP) RE 17 mm Hg LE 
19 mm Hg. On the fundus of RE the papilla had a physiolo-
gical appearance, in the juxtafoveolar temporally lower re-
gion of the macula there was a perceptible greyish rounded 
deposit of the size of 1/3 PD with pronounced surrounding 
serous haemorrhagic saturation (fig. 1). The finding on the 
fundus of the LE was physiological. Spectral HD OCT (Zeiss 
Cirrus) was performed, on the basis of which we diagnosed 
unilateral active choroidal neovascular membrane (CNVM) 
(fig. 2). Fluorescence angiography (FAG) was subsequently 
performed on the girl (fig. 3), which confirmed the diagnosis 
of classic active choroidal neovascular membrane with jux-
tafoveolar localisation. In differential diagnostics we consi-
dered myopic, post-inflammatory or idiopathic etiology. 

Basic samples were taken from the girl, including speci-
fic laboratory tests for uveitis and anthropozoonosis, all 
without a pathological finding. With regard to mild myopia 
and the absence of a finding of a primary ocular patholo-
gy, we concluded an idiopathic etiology of CNV. At COC, fo-

in connection with the origin of CNV include: 1) inflammatory/
infectious; 2) degenerative; 3) traumatic; 4) neoplastic; 5) idi-
opathic; and 6) hereditary dystrophic retinal pathologies [6].

There is no “evidence based“ protocol specifically es-
tablished for the treatment of CNV in paediatric patients [1]. 
In the literature there is only a small amount of data on the 
causes of CNV in paediatric patients, and various therapeutic 
schemes have been published in a number of isolated cohorts 
of patients and case reports [1, 4, 13]. With regard to the rari-
ty of this pathology in children, it is not possible to expect or 
envisage any prospective randomised clinical trial [1]. For this 
reason it is very important to publish and gather individual 
data and clinical parameters for children treated for CNV.

CASE REPORT

In January 2017 a girl with deterioration of vision in the 
right eye was sent from the district outpatient department 
of ophthalmology to the Children's Ophthalmology Clinic 
(COC) at the University Hospital Brno. The onset of the 
complaints is stated in the anamnesis from the beginning of 
December 2016, when the girl began to notice a “fleck” in 
front of her right eye. In her anamnesis the girl has mild to 
medium myopia. Overall she is healthy. Her other anamne-
sis was without remarkable features.

INTRODUCTION

Choroidal neovascularisation (CNV) in children constitutes a rare, sight-threate-
ning ocular pathology [15]. It may lead to a serious reduction of central visual acui-
ty and severe impairment of sight. A neovascular membrane forms, composed of 
newly formed capillaries, which spread from the choroid and penetrate through 
the Bruch's membrane subretinally or into the region beneath the retinal pigment 
epithelium [1]. Almost every ocular abnormality which afflicts the RPE and breaches 
the integrity of the Bruch's membrane may lead to the occurrence of CNV [6].

Whereas the main causes of the development of CNV in older adult patients inclu-
de age-related macular degeneration (VPMD) [2], in younger individuals there is more 
frequently a presence of another specific background ocular pathology, which may pre-
dispose the individual to the formation of CNV [4]. The main etiologically defined units 
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llowing consultation with the macular centre of the Clinic 
of Eye Treatments at Brno Bohunice University Hospital, 
we applied to the girl 3 injections of ranibizumab (Lucentis) 
intravitreally, 0.5 mg in 0.05 ml at monthly intervals. With 
regard to the girl's sensitivity and following consultation 
with her parents, application took place in standard aseptic 
conditions always under brief general anaesthesia. No com-
plications were recorded after application. 

The development of the pathology was regularly documen-
ted by means of spectral HD OCT, photo documentation of 
the ocular fundus using a fundus camera Oculus and RetCAM.    

At a follow-up examination one week after the first in-
travitreal injection of ranibizumab, according to OCT there 
was a pronounced anatomical effect with a reduction of the 
thickness of the juxtafoveolar region from 680 um to 540 
um. A functional effect was not yet perceptible, BCVA re-
mained unchanged at 1.5 metres - fingers. At a follow-up 
examination after the following 2 weeks, a functional effect 
was now perceptible, i.e. BCVA RE 0.1, and the girl stated a 
marked subjective improvement. A further regression of the 
macular thickness of the retina in the juxtafoveolar region 
was evident to 460 um. 

One week after the second IVT injection of Lucentis, a 
further pronounced functional effect was perceptible, in 
which BCVA RE was 0.5. Two weeks after the third intravitre-
al application of ranibizumab, there was a functional effect 
with improvement to BCVA RE 0.9 and a reduction of macu-
lar thickness in the juxtafoveolar region to 365 um (fig. 4). 
No complications were recorded during the course of obser-
vation. In long-term observation (˃18 months) a stabilisati-
on took place, without progression of the pathology (fig. 5).

DISCUSSION

Barth et al. [1] in their monocentric retrospective study 
(2008-2016) document the etiology, clinical course and re-
sults of treatment in 10 child patients aged under 18 years 
(average age 13.9 ± 1.9 years; range 11-16 years) with CNV. 

Fig. 1. Initial fundus photography OD: choroidal neovascularisation 
in juxtafoveolar localisation with significant haemorrhagic serous 
edema

Fig. 2. Spectral HD OCT: Linear horizontal transfoveolar scan of right 
eye. Significant thickening and increase of volume of macular area, 
active CNV with medium reflectivity, flat serous ablation of sensory 
epithelium around. Thickness of juxtafoveolar area 680 μm at the 
time of diagnosis

Fig. 3. Fluorescein angiography (FAG) OD: active classic choroidal 
neovascularisation in juxtafoveolar area

Fig. 4. Spectral HD OCT Linear horizontal macular scan after 3 in-
travitreal injections of ranibizumab (Lucentis) at monthly intervals 
with significant regression of macular thickness and volume. Regre-
ssion of macular thickness of juxtafoveolar area from 680 μm to 
365 μm
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vation period 35 months, range 6-120 months). The pre-
parations used are Bevacizumab (Avastin) 1.25 mg in 0.05 
ml, and ranibizumab (Lucentis) 0.5 mg in 0.05 ml [1]. For 
stabilisation of 90% of the treated patients, 3 injections per 
eye were applied at monthly intervals [1]. Barth et al. [1] 
published average initial BCVA at 0.3 (0.1-0.8). At the end 
of the observation period, average final BCVA was only 0.4 
(0.1-0.8). In 5 patients there was an improvement by 1-5 
rows. Kim et al. [8] state an improvement of BCVA from 5/30 
to 5/15. In our case report we recorded a highly beneficial 
effect of treatment of CNV with the aid of anti-VEGF, and an 
improvement of BCVA from 1.5 metres – fingers - to 5/5 sl.

CONCLUSION

Idiopathic active choroidal neovascular membrane in 
paediatric patients is a very rare ocular pathology. It most 
frequently afflicts the patient unilaterally, and without tre-
atment represents serious damage to sight. No precisely 
recommended procedure is stipulated in the treatment of 
CNV in children. The available therapeutic modality is ne-
vertheless provided by anti-VEGF preparations, which re-
present an effective stabilisation of this clinical unit and 
enable a marked improvement of central visual acuity. 

The most common cause of CNV in this cohort of children 
was choroidal osteoma (30%), followed by hereditary ma-
cular dystrophies (20%). In other child patients there was 
a development of CNV as a consequence of degenerative 
myopia, punctate inner choroidopathy (n=1) or angioid stre-
aks (n=1). In 20% of the children (n=2), CNV was indicated 
as idiopathic, without evidence of other ocular pathology. 
Other publications state the most frequent cause as post-
infection and uveitic affection [11]. Rishi et al. [11] retro-
spectively document a cohort of 36 eyes of 27 children aged 
under 18 years with CVN over the period of 1978–2008. The 
most frequently stated cause is post-inflammatory (41% 
eyes), followed by Best's macular dystrophy (25% eyes), 4 
patients (11% of eyes) are described with idiopathic CNV. 
Idiopathic CNV as a clinical unit in child patients is described 
also in other studies [2, 7, 14].

In the study by Barth et al. [1], in all children this primarily 
concerned unilateral CNV. In 20% of patients, CNV developed 
also in the other eye during the course of observation. This 
concerned patients with choroidal osteoma and hereditary 
macular dystrophy, and the pathology in the other eye deve-
loped within the course of 4 and 2 years respectively since the 
first visit. Rishi et al. [11] state bilateral CNV in 33% of children. 
In the studies the classic type of CNV predominates (60% and 
100% respectively) [1, 10]. This may be connected with the 
good condition of the Bruch's membrane and preserved RPE in 
child patients in contrast with changes in patients with ARMD 
[1]. In the studies there is a predominance of subfoveolar loca-
lisation of CNV over extrafoveal localisation [1, 11]. 

No precise therapeutic procedure is stipulated for CNV in 
children, and this depends on the activity of the process, 
localisation of the lesion, as well as on the type of bac-
kground ocular pathology. In previous studies, photodyna-
mic therapy (PDT) was published as the fundamental prima-
ry treatment [5, 9-11]. With the possibility of application of 
anti-VEGF preparations, some paediatric centres have pub-
lished favourable results of this treatment in children with 
CNV [1, 2, 8, 11, 12].  Barth, Rishi and Spaide [1, 11, 14] state 
that the course and development of CNV in child patients is 
far more favourable than in adult patients with ARMD. Barth 
et al. [1] did not record any complications of treatment with 
the aid of intravitreally applied injections of anti-VEGF pre-
parations during the course of observation (average obser-

Fig. 5. Spectral HD OCT Linear horizontal macular scan after 3 intra-
vitreal injections of ranibizumab (Lucentis) at long-term follow-up 
(˃ 12 months) with stable macular finding, without progression
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