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Case Report

CT-revealed Choroidal Effusions as a Sign of Carotid
Cavernous Fistula

Seema Kumbhat, Suzanne D. LeBlang, and Steven Falcone

Summary: Choroidal effusions may appear as subtle ab-
normalities on CT scans. Recognition of choroidal effu-
sions, however, is critical because they may be an early sign
of ocular pathologic abnormality. After detection, the var-
ious causes of choroidal effusions, such as carotid cavern-
ous fistulas, ocular hypotony, tumors, and inflammatory
conditions, should be considered.

In a patient who presented with markedly de-
creased visual acuity, contrast-enhanced CT re-
vealed a choroidal effusion and a minimally prom-
inent superior ophthalmic vein, leading to the
diagnosis of a carotid cavernous fistula. Although
other diagnostic techniques, such as ocular sonog-
raphy, angiography, and MR imaging, can be used
in the evaluation of carotid cavernous fistulas, CT
is a readily available method of examination that
allows for a more rapid evaluation and can reveal
associated findings, such as choroidal effusions.

Case Report
An 83-year-old Latino man presented with left eye pain, loss

of vision, decreased eye motility, and progressive proptosis. The
patient had a history of hypertension and tachyarrhythmias but
no history of glaucoma. An ophthalmologic examination re-
vealed decreased vision in the left eye; when using only the left
eye, the patient could only count fingers from a distance of 2
feet. Although the patient’s right eye vision was better than that
of his left eye, right eye evaluation using the standard E chart
showed an impaired visual acuity of 20/200. The left eye con-
tained a large amount of fluid in the anterior chamber, with a
41 chemosis. The patient had documented mild increased in-
traocular pressures. CT scans (Figs 1A and 1B) showed presep-
tal soft-tissue swelling, mild prominence of the superior oph-
thalmic vein, mild proptosis, and choroidal effusions in the left
eye. The choroidal effusions appeared as enhancing, elevated
choroidal layers along the medial and lateral aspects of the left
globe. The cavernous sinuses were normal. Ophthalmologic son-
ography confirmed the choroidal effusions in the left eye, no
orbital mass lesion, and superior orbital vein dilation. An an-
giogram (Fig 1C) confirmed the presence of a carotid cavernous
fistula on the left side, with drainage into both cavernous sinus-
es. The patient underwent embolization of the carotid cavernous
fistula, performed via direct superior ophthalmic vein puncture.
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Improved results were obtained at the follow-up ophthalmologic
examination, with only 1221 chemosis in the left eye, de-
creased edema, and increased motility.

Discussion
In this patient, contrast-enhanced CT revealed

choroidal effusions and a mildly prominent superior
ophthalmic vein, suggestive of a carotid cavernous
fistula. Choroidal effusions can be associated with
carotid cavernous fistulas (1) but are usually seen
with other disease processes, including ocular hy-
potony, tumor, and inflammatory choroidal disorders
(2). Only one previous report has described the as-
sociation of a carotid cavernous fistula with choroi-
dal effusion on contrast-enhanced CT scans and MR
images, initially presenting as closed-angle glauco-
ma (3). Choroidal effusions are an accumulation of
fluid in the suprachoroidal space, between the cho-
roid and sclera. They differ from retinal detachments
in their clinical presentation and radiologic appear-
ance. On cross-sectional images, choroidal detach-
ments appear as semilunar elevations with the an-
terior margins at the ciliary bodies and the posterior
extensions at the entry points of the vortex veins or
posterior ciliary arteries. Retinal detachments appear
as V-shaped elevations with the apex at the optic
nerve, because the retina is a neural structure con-
tinuous with the optic nerve (4). Plain CT scans
have revealed choroidal tears, such as effusions, de-
tachments, and hemorrhage (2). Serous choroidal ef-
fusions are hypodense with a thick, elevated, cho-
roidal layer. The hypodense effusion is similar in
density to the vitreous and can thus be obscured. A
hemorrhagic choroidal detachment is easily identi-
fied because of the hyperdense characteristics shown
on a CT scan (5).

Once choroidal effusions are detected, causes
can be narrowed down by careful evaluation of the
CT scans. For example, ocular hypotony is the de-
termined cause when there is visualization of a
small globe with a characteristic umbrella sign or
scleral infolding (2). Tumors can be identified by a
focal mass. Inflammatory processes are associated
with fat stranding. More characteristically enlarged
superior ophthalmic veins and enlarged cavernous
sinuses are associated with carotid cavernous fis-
tulas. Because carotid cavernous fistulas result in
increased pressure within the orbital veins, causing
increased intraocular pressure, the vortex veins
feeding the choroid would also become engorged.
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FIG 1. Images from the case of an 83-year-old man who pre-
sented with left eye pain, loss of vision, decreased eye motility,
and progressive proptosis.

A, Contrast-enhanced axial CT scan shows enhancing choroidal
layers overlying effusions (arrows) and bilateral proptosis with pre-
septal soft-tissue swelling.

B, Contrast-enhanced axial CT reveals a mildly prominent su-
perior ophthalmic vein (arrow).

C, Angiogram in the anteroposterior projection obtained via di-
rect superior ophthalmic vein injection shows dilated superior oph-
thalmic veins and bilateral carotid cavernous fistulas.

The increased pressure in the choroidal vasculature
could lead to increased permeability and leakage of
fluid into the suprachoroidal space, creating an ef-
fusion (6). Thus, the identification of choroidal ef-
fusions on cross-sectional images can be a subtle
and useful sign of a carotid cavernous fistula.
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