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Abstract

We report a case of a newborn with unilateral retinal detachment that could not be repaired.
At examination under anesthesia, the retina was markedly abnormal and a presumptive diag-
nosis of retinal dysplasia was made. Several years later, the eye was enucleated because it was
blind and painful. Final pathology was consistent with familial exudative vitreoretinopathy
(FEVR). The literature describing unilateral retinal dysplasia is sparse. This case adds to the
clinical spectrum of pathologic findings in FEVR.

© 2021 The Author(s).
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Introduction

Familial exudative vitreoretinopathy (FEVR) is a rare inheritable disorder of retinal
vascular development. This disease was first described in 1969 by Criswick and Schepens [1]
and is typically thought to be bilateral. However, disease asymmetry is typical and variable
phenotypic expressivity of retinal abnormalities may result in unilateral FEVR [2-6]. FEVR
may masquerade as other retinal disorders as its features range from avascularity of the
peripheral retina to retinal folds and detachments [2]. Since its discovery, several histopath-
ologic descriptions have been published, though none recently [7-9]. We report a case of a
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patient who presented with unilateral retinal dysplasia that ultimately required enucleation.
We describe the patient’s presentation and histopathologic findings of this case.

Case Report

A 2-day-old girl was evaluated for a decreased red reflex in the right eye. She was born
at term by spontaneous vaginal delivery to a 21-year-old woman who had an uncomplicated
pregnancy. There was no family ocular history. On initial examination, pupils were equal,
round, and reactive bilaterally with no afferent pupillary defect; however, a right afferent
pupillary defect was noted on subsequent examinations. A decreased red reflex was noted in
the right eye. Slit lamp examination of the right eye revealed a posterior lenticular membrane
with a small area of blood adherent to the lens capsule. The left eye was unremarkable. Dilated
funduscopic examination of the right eye showed dense intravitreal hemorrhage and alimited
view of the retina. The left eye was remarkable for a small temporal intraretinal hemorrhage
but no other peripheral retinal abnormalities such as avascularity, neovascularization, or
exudates.

At 3 weeks old, the patient underwent examination under anesthesia which revealed a
retrolental collection of dehemoglobinized and fresh blood in the right eye. Corneal diam-
eters were symmetric, 10 mm in both eyes. Dilated fundoscopic examination of both eyes was
unchanged. B-scan ultrasonography of the right eye confirmed a mobile vitreous hemorrhage
with no obvious stalk and a few areas of high internal reflectivity corresponding with a
possible retinal detachment; however, no masses were identified (Fig. 1a). Given the lack of
peripheral retinal abnormalities seen on fundoscopic examination in the unaffected left eye,
further testing such as fluorescein angiography was not performed. After the examination
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Fig. 1. a B-scan ultrasonography of the right
eye at age 1 month showed a mobile vitreous
hemorrhage with no obvious stalk and high
reflective signal on A-scan corresponding
with possible retinal detachment; no masses
were appreciated. b B-scan ultrasonography
of the right eye when the patient was 4
months old shows a 4.1 x 4.7 mm well-de-
marcated, round mass over the optic nerve
with high internal reflectivity but no frank
calcifications.
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under anesthesia, lensectomy and vitrectomy were performed in the right eye clearing the
vitreous hemorrhage. There was a 360° tractional detachment of the retina in a funnel config-
uration surrounding a hypoplastic optic nerve. The visible areas of retina were atrophic and
showed no retinal vessels or recognizable retinal structures, and repair was not deemed
possible. No further intervention was performed.

One month later, the infant returned with an inflamed right eye. On examination, her
righteye intraocular pressure was 24 mm Hgwith a 1-mm layered hyphema. She was managed
with prednisolone, atropine, latanoprost, and timolol. At subsequent visits, her right eye was
noted to have no light perception, persistently elevated eye pressures to as high as 46 mm Hg,
a chronic hyphema, and corneal blood staining. The mother declined further surgical inter-
vention but agreed to continued observation. Four months later, B-scan ultrasonography of
the right eye showed a 4.1 x 4.7 mm, well-demarcated, round mass over the optic nerve with
high internal reflectivity and without any frank calcifications (Fig. 1b). The mass was thought
to represent residual retinal dysplasia, but retinoblastoma could not be ruled out. CT and MRI
imaging showed a well-demarcated spherical mass over the right optic nerve head. Retino-
blastoma could not be ruled out. Enucleation of the right eye was recommended; however,
the patient’s mother declined surgery.

When the patient was 4 years old, her right eye became more red and painful. External
examination of the right eye was notable for ptosis, band keratopathy, and chronic hyphema
covering 50% of the anterior chamber. The mother agreed to proceed with right eye enucle-
ation with dermis fat graft and temporary tarsorrhaphy. Surgery proceeded without compli-
cation. Postoperatively, the patient healed well and was fitted for a prosthetic eye. The patient
was never found to have any other medical conditions and met all her developmental mile-
stones.

Pathology revealed a completely detached, folded retina with atrophy and gliosis (Fig. 2a).
The anterior chamber angle was closed as a result of iris neovascularization and peripheral
anterior synechia. Additionally, there was posterior synechiae with seclusio pupillae (Fig. 2b).
There was fibrous metaplasia with focal areas of ossification of the retinal pigment epithelium
present. The retina showed prominent abnormal intraretinal vascular proliferations in the
folded detached retina (Fig. 3a). The atrophic retina showed areas of infolding and dysplasia
in the area of detachment (Fig. 3b, c). Additionally, a preretinal fibrovascular membrane was
also present (Fig. 3d). Remnants of lens capsule and cataractous lens were present. There was
no evidence of persistent fetal vasculature or a posterior lenticular capsular plaque. The optic

Fig. 2. a Low-power microscopic view of the enucleated right eye with a round mass of detached retina (black
arrowhead) (H&E. x1). b Higher-power view of closed angle with anterior and posterior synechiae and en-
trapped iris (yellow arrowhead) and detached retina (black arrowhead) (H&E. x4).
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Fig. 3. Higher-power views of the round mass of detached retina. a Prominent abnormal intraretinal vascu-
lar proliferations within folded detached retina (H&E. x10). b, ¢ Atrophic retina with prominent retinal in-
foldings and dysplasia (black arrowheads) (H&E. x10 (b); x20 (c)). d Preretinal fibrovascular membrane
(H&E. x10).

nerve showed atrophic changes secondary to marked retinal atrophy and gliosis. There were
no subretinal exudates seen. The overall findings of congenital retinal detachment with a
retinal fold were consistent with FEVR.

Discussion

FEVR is an inherited vitreoretinal disease characterized by abnormal retinal vascular
developmentleadingtovarying degrees ofischemia and aresultantrange of features including
retinal folds, hemorrhage, vessel dragging, retinal detachments (RD), and neovascularization
[2]. There are currently 5 known FEVR targeted genes (LRP5, FZD4, ZNF408, NDP, and
TSPAN12). Reportedly, mutations in these genes account for approximately 50% of cases [2].
Inheritance may be autosomal dominant, autosomal recessive, or X-linked. Our patient has
no family history of FEVR, and molecular testing was not accessible to our patient or her
family. Dilated fundoscopic examination of the patient’s mother revealed no retinal pathology,
and the patient’s father was unable to be examined. Patients can present at any age depending
on the severity of the disease, but a critical feature is the lack of prematurity. Asymmetric
disease is not uncommon in FEVR; patients may have mild or no disease in 1 eye with severe
disease in the fellow eye [3-5]. RD in FEVR can be rhegmatogenous, tractional, or serous and
are reportedly found in 21-64% of individuals [3-6]. As was seen in our patient, when
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advanced tractional RD progresses to form a radial fold in the retina, it represents one of the
classic features of severe FEVR, described as a “falciform” variant (Fig. 2b, 3a, b) [7-9]. In
FEVR, peripheral avascular retina results in retinal ischemia, neovascularization, and ulti-
mately retinal detachment. The degree of retinal avascularity is highly variable and in our
patient was severe. While the optic nerve hypoplasia noted in this case is not classically seen
in FEVR, we theorize itis not unexpected given our patient’s prenatal total retinal detachment.
Histopathologic findings in prior reported cases include similar changes as the ones described
in this report: retinal detachment, fibrovascular membranes, and intraretinal and subretinal
exudates [7-9]. To our knowledge, no published cases of a detached retina tightly folded into
a mass in the eye have been published.

Other causes of congenital or early infantile retinal detachment that were considered
included retinopathy of prematurity, Norrie disease, incontinentia pigmenti, persistent fetal
vasculature, perinatal birth injury, and nonaccidental trauma. Though it was not possible to
confirm the diagnosis of FEVR with positive genetic testing, family history, or clinical evidence
of FEVR in the fellow eye, the authors felt the atypical presentation and pathologic findings
were mostly characteristic of unilateral FEVR.

The patient is currently doing well with a prosthesis in place after her right eye enucle-
ation. The left eye has had no evidence of retinal abnormalities to date.
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