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CASE REPORT

Retinal Dysplasia Mimicking Intraocular Tumor:
MR Imaging Findings with Histopathologic
Correlation

P. de Graaf
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S.M. Imhof

A.Y.N. Schouten-van
Meeteren

J.A. Castelijns

SUMMARY: We report a 6-month-old boy who presented with unilateral leukocoria, retinal detach-
ment, and a retrolental mass in a microphthalmic eye based on retinal dysplasia with concurrent optic
nerve aplasia. Dysplastic retinal tissue, a rare congenital defect, may create a clinical and radiologic
picture of an intraocular mass closely resembling tumor tissue. MR imaging findings with histopatho-
logic correlation are presented to facilitate discrimination of the more common causes of leukocoria.

Retinal dysplasia is a rare cause of childhood leukocoria,
which can cause considerable diagnostic difficulty in the

differentiation of benign and malignant intraocular pathol-
ogy. When clinical diagnosis is uncertain, ocular MR imaging
helps to characterize and differentiate between intraocular pa-
thologies. However, in contrast to many lesions in the differ-
ential diagnosis of leukocoria, to our knowledge, detailed MR
imaging findings in retinal dysplasia have not been previously
reported. We report MR imaging findings of unilateral retinal
dysplasia with concurrent optic nerve aplasia.

Case Report
A 6-month-old boy was admitted with a history of a smaller left eye

since birth and leukocoria for 1 month. He was born to nonconsan-

guineous parents at 41 weeks’ gestation. Ophthalmic examination

revealed no abnormalities in the right eye. The left eye was micro-

phthalmic, with a corneal diameter of 9 mm (right, 10 mm). A yel-

lowish-white retrolental mass, projecting from the inferomedial

quadrant into the vitreous, was present (Fig 1). The mass in combi-

nation with retinal detachment obscured clear visualization of optic

nerve disc and macula. Prominent irregular feeder vessels and small

focal hemorrhages covered the surface of the mass. Differential diag-

nosis based on these findings included ciliary body medulloepithe-

lioma, anteriorly located retinoblastoma, and persistent hyperplastic

primary vitreous (PHPV).

Ultrasonography showed a noncalcified mass with high reflectiv-

ity. MR imaging showed a mass arising from the nasal ciliary body

region with high signal intensity (SI) on T1-weighted (T1WI) and low

SI on T2-weighted (T2WI) images, combined with a normal-appear-

ing vitreous and tent-shaped retinal detachment with subretinal exu-

date (Fig 2). The anterior chamber and lens showed no abnormalities.

The right orbit, optic nerve, and portions of the optic chiasm related

to the nerve were normal. The optic nerve and sheath complex were

not visible within the left orbit or anywhere along the usual course of

the nerve (Fig 2). Total aplasia of the left optic nerve was not com-

bined with other congenital central nervous system (CNS) abnormal-

ities. The mass showed intense homogeneous enhancement. Ultra-

sonography and MR imaging findings were more consistent with

medulloepithelioma or PHPV, and a retinoblastoma could be ruled

out. Five weeks later, enucleation was required due to enlargement of

the mass with an increase of intraocular pressure, shallowness of the

anterior chamber, and progression toward a phthisis bulbi.

Histopathologic examination revealed a total absence of the optic

nerve, scleral lamina cribrosa, and central retinal vessels. A vascular-

ized mass was present anteriorly in the vitreous cavity on either side of

the lens, adjacent to the ciliary body (Fig 3). The anterior eye segment

showed no abnormalities. The mass consisted of an abnormal retinal

differentiation, with disorganization, proliferation, and rosette for-

mation in the photoreceptor cell layer. In the thin retina that was not

incorporated in the mass, no ganglion cell layer was present. The

posterior eye segment showed no persisting hyaloid artery nor a thin

stalk connecting the posterior lens and the optic disc region, pre-

sumed to represent a remnant of the Cloquet canal. The pathologic

diagnosis was retinal dysplasia with concurrent optic nerve aplasia.

Discussion
Retinal dysplasia is more of a descriptive term, rather than a
delineation of a clinical condition and may be a component of
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Fig 1. Fundus photograph of the left eye shows a retrolental mass (D, arrows) in the
inferomedial quadrant of the vitreous (V) with large irregular feeder vessels, focal
hemorrhages, and retinal detachment (R, arrowheads).
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a group of congenital disorders, such as Norrie disease, tri-
somy 13, or Walker-Warburg syndrome. Ocular findings in
these disorders are mostly bilateral and accompanied by sys-
temic and CNS abnormalities. Unilateral retinal dysplasia is
usually not associated with a specific syndrome. Histopatho-
logic examination demonstrates a reduction or complete ab-
sence of retinal ganglion cells, their nerve fibers, and retinal
blood vessels, which can result in a congenital (usually tent-
shaped) retinal detachment, a retinal malformation combined
with rosette formation and optic nerve aplasia.

Clinically, retinal dysplasia may present itself in a wide
range of severity, from simple to massive folding of the retina,

central stalks with retinal tissue extend-
ing from the optic disc to the back of the
lens, and complete retinal detachment
leading to highly disorganized microph-
thalmic eyes.1 If the intraocular prolifer-
ation is large enough, it may produce
leukocoria. Leukocoria and retinal de-
tachment in children require prompt
further investigation because retino-
blastoma should be included in the dif-
ferential diagnosis. Usually, the under-
lying disease causing leukocoria can be
deducted by ophthalmoscopy alone or
in combination with ultrasonography.
When clinical diagnosis is uncertain,
caused by an obscured view or an atyp-
ical-appearing tumor, MR imaging

helps to characterize and differentiate between intraocular
pathologies.

On MR imaging, a retinal detachment presents as a fine
linear structure, which is limited anteriorly at the ora serrata
and posteriorly at the optic disc. Compared with the vitreous,
the SI of the detached retina is high on T1WI images, low on
T2WI images, and might show some contrast enhancement.
In our patient, retinal dysplasia showed the same SI character-
istics as those of normal detached retinal tissue; however, the
enhancement after gadolinium administration was much
stronger. It is likely that enhancement of dysplastic retinal tis-
sue varies with the quality and number of blood vessels. De-
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Fig 3. A, Gross examination shows the detached retina (R) and the yellowish dysplastic retinal tissue (D), which is adjacent to the ciliary body (CB). The subretinal fluid is located inside
the tent-shaped retinal detachment (R) and cannot be seen on this gross specimen. B, Microscopic examination shows the dysplastic retinal tissue behind the lens arising from the retina
(R). The mass does not invade the ciliary body or the anterior chamber (hematoxylin-eosin [H&E], original magnification �3.5 objective). C, Detail of the mass shows still vaguely recognizable
retinal tissue near the lens (L) and ciliary body (CB), with rosette formation composed of photoreceptor cells (H&E, original magnification �20 objective). D, Detail of the region in which
the optic nerve was expected shows absence of the optic disc, lamina cribrosa, and optic nerve. Orbital connective tissue with a collection of small (ciliary) vessels is present behind the
eye (H&E, original magnification �20 objective). C indicates choroid; S, sclera.
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Fig 2. Axial T1WI (A) image shows a hyperintense mass in
the anterior part of the vitreous (V), adjacent to the ciliary
body (CB) on either side of the lens, combined with a
tent-shaped retinal detachment with hyperintense subretinal
fluid (SF). T2WI (B ) image shows retinal detachment as a
hypointense fine linear structure (R) and clearly demarcates
the dysplastic retinal tissue (D). After we applied the con-
trast material (C, contrast-enhanced fat-suppressed T1WI
image), the latter shows enhancement (D), in contrast to the
detached retina (R) and subretinal fluid. Coronal contrast-
enhanced fat-suppressed T1WI (D ) MR images reveal ab-
sence of the optic nerve (asterisk) in an otherwise normal
orbit. sop indicates superior ophthalmic vein; oa, ophthalmic
artery.
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spite thickening of the dysplastic retinal tissue, the character-
istic linear structure of a retinal detachment was preserved.
This MR imaging feature might allow differentiation of ret-
inal dysplasia from lesions, such as retinoblastoma or
medulloepithelioma, which appear as solid masses.

The differential diagnosis of a retrolental intraocular
mass in children, with a hyperintense SI on T1WI and a
hypointense SI on T2WI images, combined with retinal de-
tachment, which can have MR imaging features identical to
those in our patient, can be anteriorly located retinoblas-
toma, PHPV, or medulloepithelioma. Anteriorly located
retinoblastoma can present without characteristic calcifica-
tions and is more common in older children compared with
typical cases; it arises from the posterior retina in younger
children.2,3 Theoretically, positron-emission tomography
might differentiate dysplasia and neoplasms, but this dif-
ferentiation has not been confirmed for retinoblastoma.4

However, findings of vitreous seeding or extension into the
iris and anterior chamber may help to diagnose
retinoblastoma.

PHPV results from failure of embryonic fibrovascular
primitive stroma (the hyaloid system) to regress; it may con-
tinue to proliferate and create a tubular structure extending
from the posterior surface of the lens to the optic disc.5 This
solid component usually shows enhancement on postcontrast
images. The common presence of a retinal detachment, ab-

normalities of the lens and anterior chamber, and absence of
calcifications can be helpful in the diagnosis.

Masses that are localized mainly in the ciliary body are
more suggestive of medulloepithelioma, a congenital tumor of
the ciliary body epithelium. From the ciliary body, the tumor
may spread posteriorly along the retina and anteriorly along
the posterior surface of the lens. Calcifications and retinal de-
tachment are associated findings seen in (advanced) medullo-
epithelioma, and the tumors are well enhanced after contrast
administration.3

Although the diagnosis of intraocular pathology is usually
clinically obvious and the presented MR imaging findings are
not specific for retinal dysplasia, awareness of this disease and
the presentation on MR imaging might be helpful to differen-
tiate between other benign or malignant intraocular pathology
and to reach an early diagnosis.
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