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WORKUP AND MANAGEMENT OF

CHOROIDAL FOLDS

Diagnostic imaging and a thorough systemic workup are warranted if you encounter
this finding on routine examination.

BY SAYENA JABBEHDARI, MD, MPH, AND SAMI H. UWAYDAT, MD

horoidal folds are clinical entities in which

subretinal striae are seen in the posterior pole

or periphery of the retina. Choroidal folds rarely

extend beyond the equator,’ and they present

with undulations of the inner choroid, Bruch
membrane, overlying retinal pigment epithelium (RPE), and
neurosensory retina.>>

This clinical finding is usually detected during
routine ophthalmic examination of patients who are
asymptomatic. It has been suggested that choroidal folds
form when the Bruch membrane is forced to fold with
choroidal expansion or swelling.? Strain between the sclera
and the choroid has also been proposed as a mechanism of
choroidal fold development.*

Regardless of the cause, long-lasting choroidal folds can
lead to RPE atrophy, Bruch membrane breaks/damage, and,
eventually, choroidal neovascularization (CNV). They are
usually horizontal but can also present in an oblique, vertical,
circumferential, or irregular pattern.’?

Figure 1. Color fundus photos of the right (A) and left (B) eye showed a linear pattern of pigmentary changes in the
posterior pole.

“‘:"

with the pattern noted on fundus photography.

Figure 2. Fundus autoﬂuurescene of the right (A) and left (B) eye showed linear hyperreflective streaks compatible

While generally idiopathic, choroidal folds can be seen
in a wide variety of ophthalmic and systemic conditions,
ranging from hyperopia to infectious, neoplastic, inflam-
matory, infiltrative, or immunologic disorders; thus,
distinguishing the underlying condition is essential.?

Herein, we present a case of choroidal folds in a middle-
aged man, along with the clinical appearance, etiology,
pathophysiology, differential diagnosis, and management of
this condition.

CASE REPORT

A 63-year-old White man presented for his annual diabetic
eye examination. His past medical history included hyperlip-
idemia and type 2 diabetes with a hemoglobin A1c of 7%. His
past ocular history was unremarkable except for new-onset
and progressive hyperopia (+1.00 OD, +1.75+0.5 x 040 OS).

On examination, his BCVA was 20/20-3 OD and
20/30-2 OS. The anterior segment of each eye was unre-
markable on slit-lamp evaluation except for 1+ nuclear
sclerotic cataract in each eye.

The fundus examination of the right
eye revealed no vitreous cell, normal
optic nerve with a cup-to-disc ratio of 0.2,
normal retinal vessels, and faint choroidal
folds (Figure 1A). The left eye was similar,
with the addition of RPE changes located
peripherally and nasally to the optic nerve
(Figure 1B). B-scan ultrasonography was
normal, with no choroidal thickening or
fluid. Fundus autofluorescence showed
linear hyperreflective streaks compatible
with the pattern seen on fundus
photography (Figure 2).

OCT revealed characteristic undulations
of the RPE consistent with choroidal folds
(Figure 3). Fluorescein angiography (FA)
highlighted the choroidal folds in each eye
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(Figure 4). ICG did not reveal any choroidal
masses (Figure 5), and a CT of the orbit was
within normal limits. Blood workup was
unremarkable.

After ruling out all potential major
causes of the choroidal folds, our patient
was diagnosed with bilateral idiopathic
choroidal folds. He has been followed for
the past few years through annual diabetic
eye examinations, with stable pathology.

POTENTIAL CAUSES

Choroidal folds can develop due to
shrinkage of the inner sclera, infiltration or
effusion into the choroid, or mechanical
deformities. They may also occur due
to various ocular conditions, such as
hyperopia, hypotony, disciform scars,
posterior scleritis, scleral buckling surgery,
orbital tumors, uveal effusion, and
AMD. Systemic conditions, including
sinusitis, enlarged lacrimal gland caused
by dacryoadenitis, idiopathic intracranial
hypertension, thyroid eye disease (often
in visually threatening forms), and
complications of prolonged space flight
among astronauts are other potential
causes of choroidal folds.>>#

In a case series of 59 eyes with choroidal folds,

Cangemi et al reported hyperopia as the most common
cause; 17% of cases were idiopathic.! Leahey et al likewise
conducted a case series of 78 eyes with choroidal folds and
revealed that AMD and hyperopia, followed by idiopathic,
were the most common etiologies.’

Olsen et al proposed that with advances in diagnostic
testing, the number of patients diagnosed with idiopathic
choroidal folds will be reduced.? They reported six cases
of idiopathic choroidal folds in a series of 40 patients
with choroidal folds, where five had a history of
autoimmune disease. Thus, mild and undiagnosed ocular
inflammatory conditions may contribute to the formation
of choroidal folds.

DIAGNOSTIC PEARLS
Multimodal imaging can help characterize the pathology
and, in combination with a systemic workup, distinguish
the etiology of choroidal folds.> B-scan ultrasonography
should be performed if posterior scleritis is suspected.
OCT is the most specific imaging tool to detect and
distinguish idiopathic choroidal folds from other etiologies,
such as epiretinal membrane.™ FA is the most sensitive
imaging modality, where choroidal folds usually present
as alternating hypofluorescent and hyperfluorescent
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Figure 3. OCT of the right (A) and left (B) eye showed the characteristic undulations of the RPE consistent with choroidal
folds with a nearly flat retinal surface and a variable retinal thickness.

Figure 4. FA showed an increased stippled hyperfluorescence with late staining corresponding to an area of pigmentary
disturbance in the right (A) and, more prominently, the left (B) eye.

Figure 5. ICG revealed no choroidal lesions or neovascularization in either the right (A) or left (B) eye.

bands due to rarefaction and redundancy of the RPE at
the folds’ peaks and pits, respectively.’® On ICG, a delay in
the choroidal vessel filling has been reported in cases of
choroidal folds caused by orbital tumor.™

To exclude extraocular causes, neuroimaging and lumbar
puncture in cases of papilledema should be considered. In
aged eyes, loss of elasticity in the choroid-Bruch membrane
complex can lead to thickening, fragility, and calcification
of the Bruch membrane. Fracture of the Bruch membrane
due to the strain created by choroidal folds in an ischemic
environment may lead to CNV." Olsen et al reported
four cases of CNV related to choroidal folds; each patient
received anti-VEGF therapy, but none showed visual
improvement. Visual deterioration was reported in two
cases post anti-VEGF injections.?

Although our patient was diagnosed with idiopathic
choroidal folds, there are some reports of choroidal folds
among patients with diabetes with and without diabetic
retinopathy.’?'® We postulate that the thick choroid and
alterations in the choroidal sublayers secondary to diabetes
may be the cause of the choroidal folds noted in our patient.

BEWARE OF A MASQUERADER

Choroidal folds can be mislabeled as retinal folds;
however, retinal folds are much finer, are not limited to the
posterior pole, and can present in various alignments. They
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Figure 6. Our step-by-step algorithm of choroidal fold management.

are frequently seen in cases of epiretinal membranes after
intraocular surgery, particularly vitreoretinal procedures.
FA and ICG are helpful modalities in distinguishing retinal
folds, which present as periodic surface undulations that
do not involve the deep layers of the choroid.> In addi-
tion, linear signal decreases in choriocapillaris perfusion
captured on OCT angiography may be associated with
choroidal folds."*™

DON'T NEGLECT APPROPRIATE TESTING

While choroidal folds require no intervention, distin-
guishing and managing any underlying pathology is essen-
tial. Failure to identify an association between choroidal
folds and tumors or CNV can lead to severe, irreversible
vision loss. In addition, chronic choroidal folds with
macular involvement can lead to maculopathy; thus, long-
term follow-up with multimodal imaging and appropriate
treatment is recommended.? A step-by-step algorithm of
management can aid in clinical decision making when you
encounter choroidal folds (Figure 6). m
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