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a b s t r a c t 

Leukocoria is an aberration of the eyeball that interferes with normal reflection. It shows 

up as a white or gray pupillary reflex rather than the bright red or orange pupil of the other 

eye. Leukocoria can be brought on by a variety of ocular pathologies, with retinoblastoma 

being the most common. We present the case of a 17-month-old guy who had unilateral 

leukocoria and whose orbital MRI was ordered on the basis of retinoblastoma suspicion. The 

results, however, were more suggestive of Coats disease than retinoblastoma. Telangiectasia 

and exudate, which frequently afflict males’ unilateral eyes, are the hallmarks of Coats’ 

illness. Depending on the stage of the disease, there are differences in its severity, course, 

and outlook. It is crucial to get therapy and a diagnosis for retinal problems as soon as 

possible. Although uncommon, there are still many people who are not familiar with Coats’ 

disease. This paper aims to describe imaging findings in Coats’ disease. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Leukocoria, which literally translates to “white pupil,” is the
term for the clinical finding of a white pupillary reflex on ex-
amination. This discovery can be made through direct oph-
thalmoscopy by detecting an asymmetric red response, or it
can be accidentally captured on flash photography. It comes
about as a result of an aberration in the eyeball that ob-
structs the natural reflecting mechanism. Leukocoria can be
caused by a variety of ocular conditions, but the most fre-
quent one is retinoblastoma [1] , which often presents as a
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yellow-white retinal mass that is frequently encircled by sub-
retinal fluid, subretinal seeds, and vitreous seeds [2] . Diagnos-
tic confusion exists, however, because similar findings can be
connected to a wide range of juvenile fundus illnesses [2] .
In this report, we describe the case of a 17-month-old male
born full-term presented with unilateral leukocoria for whom
an orbital MRI was requested on suspicion of retinoblas-
toma; the findings, however, pointed more toward Coats’ dis-
ease than retinoblastoma. Although uncommon, there are
still many people who are not familiar with Coats’ disease of
eye. This paper aims to describe imaging findings in Coats’
disease. 
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Case report 

A 17-month-old male infant from a full-term pregnancy
presents with leukocoria of the right eye ( Fig. 1 ). No similar
case in the family. The birth history of the patient revealed a
non-consanguineous marriage. There were no complications
during the intra-natal period to mother or child. The patient
was full-term born of normal vaginal delivery, with notion of
neonatal suffering for which the patient had to stay in an in-
tensive care unit. An MRI scan showing leukodystrophy. Oph-
thalmological examination: Slit-lamp examination revealed
anterior segment was normal in the left eye and leukocoria
(amaurotic cat-eye reflex) in the right eye. 

An orbital ultrasound was performed ( Fig. 2 ), showing reti-
nal detachment with an echogenic appearance of the vitreous,
with individualization of pure anechogenic cystic formations.
No mass lesion or calcification was found. Orbital MRI ( Fig. 3 )
was ordered to rule out the diagnosis of retinoblastoma, which
Fig. 1 – Clinical finding: leukocoria of the right eye. 

Fig. 2 – Ultrasonography showing an echogenic appearance 
of the vitreous, with individualization of pure anechogenic 
cystic formations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

revealed a right retinal detachment with subretinal fluid that
is T1 hyperintense, T2 hypointense, and nonsuppressing on
FLAIR, compared to normal vitreous with intravitreous macro-
cyst. Smaller right eye size compared to the left with spherical
appearance of the lens, no ciliary body deformity, central stalk
under the retinal detachment, or optic nerve atrophy. The di-
agnosis of coats’ disease of eye was made in the base of these
findings. The patient was referred to the ophthalmology de-
partment for further management. 

Discussion 

Exudative retinitis, commonly known as Coats disease, is a
rare, sporadic condition that is not heritable and is charac-
terized by idiopathic retinal vascular telangiectasias that may
also be linked to exudative retinal detachments [3 ,4] . Initially
characterized as a unilateral retinal vascular anomaly with ex-
udation in young males by Scottish ophthalmologist George
Coats in 1908 [3] . Later, Leber identified a different syndrome
that was marked by a high number of retinal aneurysms and
retinal degeneration [5] . Retinal telangiectasia, the underlying
pathology that led to progressive exudation and retinal de-
tachment, was the condition that Reese initially recognized as
being similar to Coats disease and Leber miliary aneurysms
in 1955 [4 ,6] . Its incidence is approximately 0.09 per 100,000
persons, and it primarily affects young males in 85% of cases
[7] . Even though there have been a few reports of occurrences
in adults [8 ,9] , they are often less severe. Before the age of
twenty, the majority of cases are identified [10] . More than 75%
of cases of the illness are unilateral [11] . There have been no
discovered geographic or ethnic relationships [11] . 

The specific cause of Caots’ disease, a nonhereditary con-
dition, is still unknown. Coats syndrome has been linked to
two distinct pathogenic pathways [12 ,13] : (1) Changes to the
endothelial nature of the retinal vasculature lead to the break-
down of the blood-retinal barrier. Then, plasma leaks into
the vessel wall, thickening it and giving rise to “sausage-
like” shaped vessels; (2) damaged endothelium mixed with
aberrant pericytes results in the bulging of the vessels and
identifiable telangiectasia. The exudation of lipids from this
pathogenic vasculature, which also causes retinal hypoxia, re-
sults in the formation of retinal cysts, retinal separation, and
retinal thickening [12] . 

While adults typically appear with painless vision loss,
children typically present with reduced vision, strabismus,
nystagmus, and leukocoria [11 ,14] . 

The Shields classification [10] divides Coats’ disease into 5
stages: stage 1 is characterized by the presence of only retinal
telangiectasias; stage 2 by the presence of telangiectasias and
exudates (2A: extrafoveal exudates and 2B: foveal exudates);
stage 3 by retinal detachment without glaucoma (3A: subto-
tal and 3B: total), with subtotal detachment distinguished by
the presence (3A2) or the absence (3A1) of foveal involvement;
stage 4 by total retinal detachment with glaucoma; and stage
5 by advanced end-stage disease [10 ,15] . 

Retinoblastoma is the predominant intraocular cancer in
children with the highest prognosis risk of mortality if ig-



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  7 – 1 1  9 

Fig. 3 – Magnetic resonance, T2 FAT/SAT axial (A), T2-weighted axial (B), CISS axial (C), T1-weighted sagittal (D), FLAIR axial 
(E), and T1-weighted postenhancement axial (F) section images, showing a right retinal detachment with subretinal fluid 

that is T1 hyperintense, T2 hypointense, and nonsuppressing on FLAIR, compared to normal vitreous with intraretinal 
macrocyst. Smaller right eye size compared to the left, with spherical appearance of the lens, no ciliary body deformity, 
central stalk under the retinal detachment, or optic nerve atrophy. Noted leukodysrophy in the right et left temporal lobe. 

 

 

 

 

 

 

 

 

 

 

nored, making it the most important differential diagnosis
for this entity and one that demands careful consideration
while being diagnosed. The most common cause of inappro-
priate enucleation, it has also been reported, is Coats dis-
ease misdiagnosed as retinoblastoma. Additionally, retinopa-
thy of prematurity must be ruled out because it may be
treated and has no effect on vision. As well as the unilat-
eral disorders ocular toxocariasis and persistent fetal vascula-
ture, it is crucial to include the more often occurring bilateral
conditions such as familial exudative vitreoretinopathy, he-
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mangioblastoma von Hippel, pars planitis, and incontinentia
pigmenti [16] . 

Despite the fact that there are several methods available to
diagnose Coats’ disease and, more significantly, to distinguish
it from the entities listed above, the fundus examination re-
mains the most reliable diagnostic tool. Due to the frequent
yellow exudation and bulbous terminal shape, retinal telang-
iectasias, a common occurrence, are also known as “light bulb
telangiectasias” [12] . 

The inferior and temporal quadrants are most typically af-
fected. Intraretinal exudation is almost always present and
may be substantial and separate from the telangiectasia. Ad-
ditionally, MRI found its interest in the diagnosis of advanced
Coats’ illness, while ultrasonography and CT scans are help-
ful in excluding other differentials, including retinoblastoma
[ 12,17–19 ]. 

Macular edema, disc retinal and iris neovascularization,
capillary dropouts, early hypofluorescence in the areas of reti-
nal exudation with late staining and late leakage from the ab-
normal vessels, and hyperfluorescence of the retinal telang-
iectasia in the venous phase are all revealed by fluorescein
angiography [20] . The representation of subretinal/intraretinal
fluid, central macular thickness, subfoveal choroidal thick-
ness, cystoid macular edema, epiretinal membrane, vitreo-
macular traction, and choroidal thickness is made possible by
optical coherence tomography (OCT) [20 ,12] . 

Ophthalmic B-scan ultrasonography is useful in clinical sit-
uations when posterior segment investigation is limited by
media opacity or recalcitrant patients. Ultrasonography can
determine the severity of Coats’ disease and the absence of
a choroidal mass lesion. There may be a relatively immo-
bile, serous retinal detachment adjacent to the optic nerve
head, hyperreflective masses of exudate, or clear subretinal
space without considerable choroidal thickening or vitreoreti-
nal tension, among other common findings. A possible malig-
nancy’s presence can also be determined by calcification [11] .

MRI is far superior to CT scan in ruling out retinoblas-
toma because the distinction between subretinal exudation
and a solid mass is apparent on MRI [16] . However, MRI may
be less effective in the early stages of Coats’ disease. Both
T1- and T2-weighted MRI images of Coats’ disease exhibit
hyperintense exudate [16] . Y-shaped retinal detachment, ab-
sence of calcifications, intraretinal macrocysts (degenerative
changes that occur frequently as the duration of retinal de-
tachment increases [12] , absence of contrast enhancement
within the solid lesion, and contrast enhancement outside
the solid lesion were additional findings that strongly sup-
ported the diagnosis of coats syndrome [18 ,21] . Coats dis-
ease subfoveal enhancing nodules were recently discovered
on MR imaging, despite a prevalence of 53% reported in oph-
thalmologic and histopathologic evaluations. Histopathologi-
cally, subfoveal nodules are composed primarily of lipid- and
protein-rich material, and they develop into macular fibrosis
over time, which is linked to less favorable visual results [21] .
In individuals with Coats’ disease, the presence of a subfoveal
nodule at presentation is a risk factor for the development
of macular fibrosis and a worse visual prognosis [8 ,14] . In our
case, the MRI findings of retinal detachment with T1 hyperin-
tense, T2 hypointense subretinal fluid, smaller eye size com-
pared to contralateral, absence of calcifications, and intrareti-
nal macrocysts are consistent with the typical presentation of
Coats’ disease. There is typically no lens deformation. 

A CT scan can also be helpful in ruling out retinoblastoma.
In contrast to Coats’ disease, patients with retinoblastoma
might present with solid tumors and calcifications that can
be seen on a CT scan. It should be noted, nonetheless, that CT
might not be helpful in identifying retinoblastoma instances
without calcification. In addition, a submacular nodule may
develop and become calcified in severe Coats’ disease. When
the condition is advanced, CT can also reveal the retinal de-
tachment and the lipid exudate as a hyperdense region in the
orbit [16] . 

The choice of treatment depends on the severity of the con-
dition and the surgeon’s preferences, and alternatives include
laser photocoagulation, cryotherapy, and surgical correction
of the retinal detachment. Laser photocoagulation is used to
treat telangiectatic vessels in the early stages of the disorder.
When considerable exudation or subretinal fluid hinder laser
uptake, aberrant blood vessels are destroyed by cryotherapy.
Cryotherapy may not be able to remove retinal vascular le-
sions when there is bullous subretinal fluid in advanced ill-
ness or when there is substantial retinal detachment. The vi-
sual prognosis for individuals with severe disease is poor, but
if they are not treated, their condition may proceed to sec-
ondary angle closure or neovascular glaucoma, which would
need enucleation [15 ,14] . 

Conclusion 

Leukocoria from uncommon causes needs special considera-
tion. The identification of leukocoria demands a thorough in-
vestigation into the etiology. With retinoblastoma, Coats dis-
ease continues to be a debatable condition that is frequently
challenging to identify. Due to severe amblyopia, quick dete-
rioration, and challenges with therapeutic care, the prognosis
is frequently poor. 
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