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ABSTRACT 

Purpose: To present a clinical report of patients with prelenticular leukocoria. Methods: retrospective study included 
patients with an initial diagnosis of unilateral leukocoria referred for pediatric cataract surgical treatment during the period 
between 2005 and 2015 at São Paulo-SP, Brazil. Complete ophthalmological evaluation was performed. Results: Seven 
patients younger than 4 years were evaluated to determine the need for cataract surgery. Slit-lamp biomicroscopy 
evaluation disclosed two patients with juvenile xanthogranuloma and inflammatory pupillary membrane, threewith 
secondary inflammatory pupillary membrane caused by idiopathic anterior uveitis, one with prelenticular leukocoria due to 
presumed congenital toxoplasmosis, and one with an inflammatory membrane due to repeated hyphema caused by iris 
hemangioma. In all these cases, ultrasonographic examination did not show retinal or lens abnormalities in the affected 
eye. Conclusion: All patients presented unilateral prelenticular leukocoria with clear lens, requiring no cataract removal. 

 

RESUMO 

Objetivo: apresentar um relatório clínico de pacientes com leucocoria pré-cristaliniana. Métodos: estudo retrospectivo 
incluindo pacientes com diagnóstico inicial de leucocoria unilateral e encaminhados a tratamento cirúrgico de catarata, 
entre 2005 e 2015, na cidade de São Paulo (SP), Brasil. Realizou-se avaliação oftalmológica completa. Resultados: sete 
pacientes, com menos de 4 anos de idade, foram avaliados para se determinar a necessidade da cirurgia de catarata. A 
avaliação através de biomicroscopia (lâmpada de fenda) revelou dois pacientes com xantogranuloma juvenil e membrana 
pupilar inflamatória, três com membrana pupilar inflamatória secundária causada por uveíte anterior idiopática, um com 
leucocoria pré-cristaliniana possivelmente devido a uma toxoplasmose congênita, e um com uma membrana inflamatória 
devido a hifema recorrente causado por hemangioma da íris. Em nenhum desses casos o exame ultrassonográfico revelou 
anormalidades na retina ou na lente do olho acometido. Conclusão: todos os pacientes apresentaram leucocoria pré-
cristaliniana unilateral, com lentes translúcidas, sem necessidade de remoção de catarata. 

 
RESUMEN 

Propósito: Presentar un informe clínico de los pacientes con leucocoria precristaliniana. Métodos: los estudios 
retrospectivos incluyeron a pacientes con un diagnóstico de leucocoria unilateral relacionada al tratamiento quirúrgico de 
catarata pediátrica durante el período entre 2005-2015 en São Paulo, Brasil. Se ha realizado una evaluación oftalmológica 
completa. Resultados: Siete pacientes por debajo de los 4 años de edad pasaron por una evaluación para determinar la 
necesidad de cirugía de catarata. La evaluación biomicroscópica mostró a dos pacientes con xantogranuloma juvenil y 
membrana pupilar inflamatoria, tres con membrana pupilar inflamatoria secundaria causada por uveítis anterior idiopática, 
uno con leucocoria precristaliniana debido a una supuesta toxoplasmosis congénita, y uno con una membrana inflamatoria 
debido a un hipema de repetición causado por hemangioma de iris. En todos esos casos, el examen por ultrasonografía 
no acusó anormalidades en la retina o en el lente del ojo afectado. Conclusión: Todos los pacientes presentaron 
leucocoria unilateral precristaliniana con transparencia del cristalino, no requiriendo la remoción de la catarata. 
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INTRODUCTION 
 

Presence of leukocoria or abnormal red-reflex test in children needs prompt evaluation and diagnosis (Figure 1). Retinoblastoma can 

be diagnosed and it is a life-threaten disease. 1,2,3 

Leukocorias can be classified in two major groups: lenticular leukocorias (lens opacification) and retrolenticular leukocorias 

(retinoblastomas or pseudo-retinoblastomas). 4  

This study aims to present the clinical description of patients with unilateral leukocoria without lens opacification and to refer a 

proposed classification of leukocorias including cases with prelenticular opacifications.5  

 

 

Figure 1: Unilateral leukocoria 

 

METHODS 
 

This is a descriptive and retrospective study comprising patients referred for cataract surgery owing to an abnormal red reflex test 

and unilateral leukocoria in the affected eye. In this study, leukocoria was defined as visual axis opacification with a white pupil and 

abnormal red reflex (Bruckner test).  

Ophthalmological evaluation, including slit-lamp examination, visual acuity, binocular indirect ophthalmoscopy, and ocular ecography, 

was performed for all patients. 

 

Case 1 

A 3-month-old male presented with an abnormal red reflex test and unilateral leukocoria in the right eye. Visual acuity was LogMAR 

1.30 (Snellen 20/395) in the affected (right) eye and LogMAR 0.67 (Snellen 20/95) in the normal eye. Slit-lamp examination disclosed a 

prelenticular membrane at the pupillary area, posterior synechiae and no lens opacification (Figure 2). Ultrasound was normal. Clinical 

diagnosis revealed a prelenticular membrane caused by idiopathic anterior uveitis. 

 

 

Figure 2: Case 1. Prelenticular membrane at papillary area 
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Case 2 

A 3-month-old girl showed unilateral leukocoria in the left eye. Her mother had developed active, systemic toxoplasmosis during 

pregnancy. Visual acuity was LogMAR 0.120 (Snellen 20/250) in the affected eye. Slit-lamp examination showed fibrin tissue over the 

pupillary edge with posterior synechiae and a clear lens. Intraocular pressure was normal in both the eyes. Ophthalmoscopy disclosed 

an isolated and possible congenital toxoplasmosis scar (without inflammatory activity at the peripheral retina. Ultrasound failed to show 

acoustic activity in the posterior section of the eye globe. The clinical diagnosis was prelenticular leukocoria caused by fibrin tissue 

formation over the pupillary edge and posterior synechiae formation, probably related to congenital toxoplasmosis. 

 

Case 3 

A 3-year-old boy presented with leukocoria in the right eye. The patient had a previous trabeculectomy surgery due to glaucoma 

related to juvenile xanthogranuloma. His best visual acuity was LogMAR 0.86 (Snellen 20/145) in the affected eye. External examination 

disclosed yellowish dermatological lesions on the face, thorax (Figure 3), and both lower limbs. Slit-lamp evaluation showed buphthalmos, 

a superior filtering bubble; yellowish nodules in the iris, a partial prelenticular membrane at the pupillary area; and a clear lens (Figure 4). 

Intraocular pressure was 5 mmHg in both eyes. Indirect ophthalmoscopy and ultrasound were normal. The clinical diagnosis was a 

prelenticular membrane, secondary to anterior chamber hyphema, caused by juvenile xanthogranuloma. 

 

 

Figure 3: Case 3. Yellowish dermatological lesions in a patient with juvenile xanthogranuloma 

 

  

Figure 4: Case 3. Prelenticular leukocoria due to a membrane anterior to the lens 

 

Case 4 

A 6-month-old girl presented with leukocoria in the left eye. Her visual acuity was light perception in the affected eye. Slit-lamp 

examination showed yellowish nodular lesions in the iris and a thick membrane formation across the pupillary area, preventing lens 

http://creativecommons.org/licenses/by-nc/4.0/


 Tartarella MB, Fortes Filho JB. 

4  e-Oftalmo.CBO: Rev. Dig. Oftalmol., São Paulo, 2016;2(4):1-7. CreativeCommons Atribuição-NãoComercial 4.0 Internacional 

observation. Surgery was performed by anterior chamber removal of the pupillary membrane, revealing a clear lens underneath. 

Anatomopathological analysis of the specimen revealed a fibrin membrane. A spontaneous anterior chamber hemorrhage occurred within 

20 days of the procedure. The hyphema improved with clinical treatment but relapsed again after 3 months. The clinical diagnosis was a 

prelenticular membrane secondary to bleeding from the juvenile xanthogranuloma.  

 

Case 5 

A 14-month-old boy presented with unilateral leukocoria in the left eye. His visual acuity was LogMAR 1.45 (Snellen 20/415). Slit-

lamp examination showed a prelenticular membrane affecting the pupillary area and no red reflex. Ultrasound showed a normal posterior 

vitreous cavity. The clinical diagnosis was an idiopathic prelenticular membrane. A membranectomy was performed and revealed a clear 

lens. Eight months after the surgical procedure, visual acuity improved to 20/40.  

 

Case 6 

A 3-year-old girl presented with leukocoria in the left eye. Her visual acuity at presentation was LogMAR 0.60 (Snellen 20/80). Slit-

lamp examination disclosed a prelenticular membrane with a partially occluded visual axis (Figure 5). The opaque membrane remained 

stable during the follow-up. No surgical treatment was performed on this patient. Indirect ophthalmoscopy and ultrasonography were 

both normal. The clinical diagnosis was unilateral leukocoria due to prelenticular membrane formation, probably after idiopathic anterior 

uveitis. 

 

 
Figure 5: Case 6. Prelenticular leukocoria that probably occurred after idiopathic anterior uveitis 

 
Case 7 

A 2-month-old girl presented with facial hemangioma affecting the right eyelid area. She was referred with leukocoria in the right eye. 

Visual acuity was LogMAR 1.45 (Snellen 20/570). Slit-lamp examination showed multiple nodular lesions in the iris, compatible with iris 

hemangioma. A prelenticular membrane, partially affecting the visual axis, and a clear lens were observed. Ophthalmoscopy and 

ultrasound examinations were normal. The clinical diagnosis was unilateral leukocoria with a prelenticular membrane secondary to iris 

hemangioma. The membrane could be as result of repeated anterior chamber hyphema. 

 
RESULTS 
 

Seven patients with unilateral leukocoria were referred for cataract surgery. All were aged <4 years. After complete ophthalmological 

examination, the clinical findings in all patients revealed no lens opacification. All children presented with unilateral prelenticular leukocoria. 

All cases had normal indirect ophthalmoscopy and posterior segment ultrasonography in the affected eye.  

The ophthalmological findings of the patients are summarized in Table 1. 
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Table 1. Clinical characteristics of patients with unilateral prelenticular leukocoria and a clear lens 

Patient Age at diagnosis                   
(in months) 

Affected 
eye 

Prelenticular 
leukocoria  

1 3 RE Idiopathic anterior uveitis 

2 3 LE Congenital toxoplasmosis 

3 36 RE Juvenile xanthogranuloma 

4 6 LE Juvenile xanthogranuloma 

5 14 LE Idiopathic prelenticular membrane 

6 47 LE Idiopathic anterior uveitis 

7 2 RE Iris hemangioma 

RE: right eye; LE: left eye 

 

DISCUSSION 
 

Leukocoria is an important sign of several pediatric ophthalmological conditions. It is a dangerous situation demanding immediate 

attention because many of the affected children may have pathologies that either threaten life or can cause permanent visual disability. 

Leukocorias are related to congenital cataract, retinoblastoma, ocular toxocariasis, toxoplasmosis, retinopathy of prematurity, retinal 

hamartomas, persistent fetal vasculature, Coats’ disease, retinal detachment, Norrie disease, and intraocular hemorrhage. 6,7 

 Leukocoria or “white pupil” is an eye disorder. Leukocoria, in its strictu sense is a term used only in patients with an abnormal red 

reflex test when its cause is located behind the lens. 8 In this study, leukocoria was broadly defined because it is frequently used in 

ophthalmology as any ocular disturbance in the red reflex test. This broad definition includes patients with circumscribed central corneal 

scars affecting the visual axis and the red reflex test. 

A new classification for the leukocorias, which includes prelenticular findings, was previously noted. This novel classification includes 

cases with prelenticular leukocoria and leukocoria with mixed presentation. 9 

We presented seven patients with unilateral leukocoria caused by prelenticular opacification. Cataract and retinal abnormalities were 

not diagnosed in this group of patients. We presented three patients with a pupillary membrane caused by idiopathic anterior uveitis,two 

with juvenile xanthogranuloma, one with intraocular hemangioma, and one with presumed congenital toxoplasmosis. In two patients, the 

leukocoria was present due to membrane formation after hyphema. 

There are other causes of prelenticular leukocoria, including the presence of persistent congenital pupillary membrane, especially in 

patients with a blue iris, and that of central circular corneal leukoma (Figure 6) affecting the visual axis. 9 Identification of prelenticular 

leukocoria allows a surgical strategy plan to avoid unnecessary lens removal. Early achievement of a clear visual axis is of great importance 

for prevention of amblyopia in children with prelenticular leukocoria. Use of anterior chamber ultrasonic biomicroscopy is helpful for an 

accurate diagnosis of prelenticular leukocorias as well as to better identify patients with a clear or opacified lens. 

Prelenticular leukocorias can be divided according to the location of the opacity: corneal, anterior chamber, pupillary level, and 

posterior chamber.  

Some patients may present with prelenticular leukocoria associated with lens opacification; for example, an inflammatory pupillary 

membrane associated with cataract. The association of prelenticular and retrolenticular leukocoria can occur in cases of persistent fetal 

vasculature, retinoblastoma, Coats’ disease, etc. These cases are classified as mixed presentation leukocorias.  

Visual axis opacification may be present in pseudophakic or aphakic eyes, causing leukocoria. They are classified as pseudophakic- 

and aphakic-related leukocoria. The proposed classification of leukocorias is displayed in Table 2. 
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Figure 6: Central corneal opacity causing prelenticular leukocoria 

 
Table 2. Classification of leukocorias   
 

1. Prelenticular leukocorias 

         a) Corneal  

         b) Anterior chamber  

         c) Pupillary level  

         d) Posterior chamber 

2. Lenticular leukocorias 

3. Retrolenticular leukocorias 

         a) Retinoblastoma 

         b) Not retinoblastoma 

4. Mixed presentation leukocorias 

5. Pseudophakic and aphakic related leukocorias  

        a) Posterior capsule opacification (PCO) 

        b) IOL opacification (artificial leukocoria) 

        c) Opacification anterior to the IOL 
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