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ABSTRACT
Coats’ disease and retinoblastoma are the two common types of orbital pathology in young children. These two 
conditions are prognostically different but have overlapping imaging features. We present a case of proven 
Coats’ disease to illustrate the specific imaging features, which can help the readers differentiate it from 
retinoblastoma. This report is supplemented by a literature review.
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INTRODUCTION
Retinoblastoma (22-24%) and Coats’ disease (4-16%) 
are two common congenital intraocular lesions in chil-
dren presenting with leukocoria. Both conditions can 
be associated with calcifications and therefore difficult 
to differentiate on imaging. The other group consists of 
persistent hyperplastic primary vitreous (19-28%), re-
trolental fibroplasias (5-13%), posterior cataract (13.5%), 
coloboma, congenital posterior choroidal defect (11.5%), 
larval endophthalmitis (6.5-16%).1,2 Abnormalities in 
this latter group can be diagnosed by imaging with 
higher confidence.

Coats’ disease is a vascular malformation of the retina 
that produces lipoproteinaceous subretinal exudates.3 
The formation of retinal telangiectasia leads to the 
breakdown of the retinal-blood barrier at the level of 
the endothelial cell, allowing leakage of blood products 
into the retina and subretinal space. This fluid contains 
cholesterol crystals and lipid-laden macrophages. Over 
time, the accumulation of this lipoproteinaceous fluid 
leads to thickening of the retina and causes massive, 
exudative retinal detachment.4,5 The peak prevalence of 
this condition is at 6 to 8 years of age,4,6 but the range 
of presenting ages can be quite wide (5 months to 71 
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years).6 There is a male predominance (69-85%), and 
the disease is usually unilateral (83-95%). If bilateral, 
one eye is usually minimally affected.4,6-8 By far the 
most common presenting sign is leukocoria, but patients 
may also present with strabismus, painful glaucoma, or 
loss of vision.4 This condition affects a slightly older 
age-group than does retinoblastoma.

Retinoblastoma is the most common intraocular tumour 
in children. It arises from the retina in infancy, and 
manifests before the age of 5 years. Retinoblastoma 
accounts for 11% of all cancers in the first year of life. 
Bilateral or multifocal tumours occur in patients with 
hereditary retinoblastomas9 and account for 20 to 34% 
of all cases.10-12 The proportion of bilateral tumours in 
patients less than a year old is higher. There are heredi-
tary and non-hereditary forms. There is an association 
with a second malignancy, of which osteosarcoma is 
the most common. Bilateral inherited retinoblastoma is 
associated with pineal or parasellar tumours, and is also 
known as trilateral retinoblastoma.13

CASE REPORT
A 3-year-old boy with known acute lymphoid leukaemia 
presented with an early relapse in the testes in June 2009. 
Cerebrospinal fluid cytology was positive for leukaemic 
cells. Brain magnetic resonance imaging (MRI) was 
performed and showed partial retinal detachment with 
focal thickening at the lateral aspect which was T1 iso- 
to hyper-intense and T2 hypointense in signal (Figures 
1a and b). Retrospective questioning revealed that the 
patient had leukocoria and visual impairment. A detailed 
ophthalmoscopic examination revealed a subretinal 
mass with exudative retinal detachment. Computed 
tomographic (CT) orbit confirmed retinal detachment and 
presence of subretinal fluid, and the presence of foci of 
calcification. Linear enhancement was demonstrated along 
the detached leaf of the retina. The differential diagnoses 

included Coats’ disease and retinoblastoma. The 
radiological features in this case were a smaller volume of 
the affected globe and a suspicious linear pattern of retinal 
enhancement that favours Coats’ disease (Figures 1c and 
d). The patient underwent cryo-photocoagulation and 
responded successfully with stabilisation of the condition, 
thus confirming the diagnosis.

DISCUSSION
Retinoblastoma and Coats’ disease, though prognosti-
cally different, can have overlapping clinical and imag-
ing features, which makes diagnosis difficult. However, 
making a correct diagnosis is crucial to providing the 
necessary treatment. For retinoblastoma, it is important 
to avoid any risky prior intraocular procedure before 
the definitive enucleation, as this might accelerate 
tumour seeding.14-17 A confident diagnosis of benign 
Coats’ disease may prevent unnecessary enucleation in 
early stages,18,19 although in advanced Coats’ disease 
enucleation might still have to be performed when 
painful nonvascular glaucoma occurs in a blind eye.18,20 
From previous studies, as many as 58% of the patients 
with Coats’ disease underwent unnecessary enuclea-
tion,5,16 and as many as 16% with a retinoblastoma were 
misdiagnosed as Coats’ disease.3 Therefore, specific 
diagnostic signs are of great value to guide radiologists 
and clinicians to differentiate the 2 conditions.

Overall, there remains an overlap of clinical and imag-
ing features between these 2 entities. In the early stage 
of Coats’ disease, imaging yields little or no informa-
tion; findings vary with the disease progression.4,20 
In the advanced stage, the diagnosis is suggested by 
evidence of partial or total retinal detachment, absence 
of an intraocular mass and homogeneously increased 
attenuation within the eye globe. By and large, Coats’ 
disease has T1 and T2 hyperintensity, linear enhance-
ment post-contrast, a smaller globe volume, and a lipid 
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Figure 1. A 3-year-old boy with acute lymphoid leukaemia, who was incidentally found to have a right intraocular mass. Magnetic reso-
nance imaging orbit: (a) T1-weighted and (b) T2-weighted axial images showing partial right retinal detachment with focal thickening at the 
lateral aspect which is T1 iso- to hyper-intense (white arrow) and T2 hypointense (black arrow). Computed tomographic orbit images: (c) 
axial image and (d) coronal image revealing calcified leaf (white arrow) of retina present within the right globe (white arrowhead), mimick-
ing retinoblastoma. Subretinal fluid (black arrow) is present posterior to the enhancement. No mass-like enhancement is evident. The right 
globe is smaller than the contralateral one, and more easily appreciated on coronal imaging.
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peak on MR spectroscopy. Calcification is an uncom-
mon radiographic features in Coats’ disease, it may be 
present when the disease is advanced. However, it is 
usually linear and along the detached leaf of the retina. 
On the contrary, the majority of retinoblastomas are 
T1 hyperintense and T2 hypointense, exhibit mass-
like enhancement with a normal and symmetrical globe 
volume compared to the contralateral eye. In retinoblas-
toma, calcification is very common — thick and coarse 
(Figure 2). The following features provide some clues, 
which might help arrive at the correct diagnosis.

Age
Retinoblastoma is the most common intraocular tumour 
in children. It manifests before the age of 5 years and 
accounts for 11% of all cancers in the first year of life. 
The peak prevalence of Coats’ disease is at the age 
of 6 to 8 years,4,6 though the age range at presentation 
is quite wide (5 months to 71 years).6 Whilst Coats’ 
disease often becomes evident at an older age than 

retinoblastoma, up to 40% of the patients with advanced 
disease present before the age of 2 years.17,18 Notably, 
retinoblastoma patients with diffusely infiltrating 
tumour usually present outside the typical age range, 
and show atypical ophthalmoscopic features simulating 
inflammatory or haemorrhagic conditions.21

Calcification
Intraocular calcifications in children younger than the 
age of 3 years should lead to a consideration of retino-
blastoma, except in those with microphthalmos, colo-
bomatous cysts and cytomegaloviral chorioretinitis.22 
The main indication for CT is the search for intraocular 
calcification.18,23-25 Diffuse infiltrating retinoblastomas 
comprise 5% of these tumours, and are lacking in calci-
fication. Thus absence of calcification does not exclude 
retinoblastoma. Furthermore, calcification has been 
reported in Coats’ disease.5,26

Contrast Enhancement
In Coats’ disease, there is linear enhancement of the 
anterior margin of subretinal exudates, which corresponds 
to the thickened retina with telangiectatic and aneurysmal 
vessels noted at pathological examination. Since the retina 
is fixed posteriorly at the optic disc, this linear enhance-
ment has a characteristic V-shaped configuration. How-
ever, sometimes when the retinal detachment is small (as 
in our case), the characteristic V shape may not be found. 
In retinoblastoma, the lesion enhances in a mass-like fash-
ion. These features are best appreciated in gadolinium-
enhanced MR images with or without the fat-suppression 
technique.20,24,27 Rarely, in an extreme case of advanced 
Coats’ disease, a retrolental-enhancing gliotic mass may 
simulate a nodular retinoblastoma. On the other hand, the 
rare diffuse infiltrating type of retinoblastoma may not 
show nodularity in any kind of imaging studies.

Signal Intensity
Due to its high fat content, MRI in Coats’ disease gener-
ally reveals subretinal exudates of uniform high-signal 
intensity on both T1- and T2-weighted images. The 
presence of haemorrhage or fibrosis may confer a hetero-
geneous appearance, especially on T2-weighted images. 
For retinoblastoma, the image is slightly hyperintense to 
the ipsilateral vitreous on T1-weighted imaging. In T2-
weighted imaging, the tumour is most commonly dark 
compared to the vitreous.28-30 Calcification within the 
tumour may make it appear heterogeneous.

Globe Volume
A study by Galluzzi et al31 postulated that the retinal 

(a)
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Figure 2. Computed tomographic orbit of a 2-year-old girl with 
proven retinoblastoma. (a) Axial image: calcified lesion (white 
arrow) with mass-like enhancement (black arrow). (b) Coronal 
image: comparable volumes of both affected (white arrowhead) 
and non-affected globes. Notably there was a calcified lesion (white 
arrow) with mass-like enhancement (black arrow).
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vascular developmental abnormalities of Coats’ disease 
disturbs the release of growth factors that regulate the 
further development of secondary vitreous, resulting in 
a significantly smaller volume of the affected globe. In 
retinoblastoma, the size of the globe is normal and sym-
metrical, and similar to the contralateral eye.31 Based on 
the smaller size of the affected globe in our case, Coats’ 
disease was regarded as a more likely diagnosis.

Proton Magnetic Resonance Spectroscopy
In Coats’ disease, the lipoproteinaceous subretinal exudates 
demonstrate a large peak at 1 to 1.6 ppm (parts per mil-
lion).32 This technique can be employed in centres which 
have been equipped with high-quality MR scanners.

CONCLUSION
Specific diagnosis plays an important role in the man-
agement of the retinoblastoma and Coats’ disease. The 
imaging features have been previously described. The 
purpose of this paper was to make use of our case to 
illustrate the diagnostic dilemma of making the correct 
diagnosis in a real clinical setting. An overview of the 
overlapping clinical features (leukocoria, age at diagno-
sis) and imaging (calcifications and enhancement), as 
well as more specific characteristics (globe volume and 
MR spectroscopy) are outlined for this review. In our 
case, there was great overlap in terms of age, presence 
of enhancement and calcification. Although our patient 
had no MR spectroscopy, the linear enhancement pat-
tern, no enhancing solid component and small globe 
volume facilitated a correct diagnosis of Coats’ disease 
before definitive surgery.
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