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Case Report

Introduction

Serous choroidal detachments arise secondarily to the accumu-
lation of serous fluid in the suprachoroidal space after disrup-
tion of the normal physiologic ocular pressure gradients and 
flow dynamics. The differential diagnosis for serous choroidal 
detachments is broad, and they can occur as a sequela of numer-
ous mechanical, inflammatory, vascular, toxic, and malignant 
processes.

Carotid-cavernous fistulas are arteriovenous fistulas between 
the carotid arterial system and cavernous sinus. Indirect carotid-
cavernous fistulas are low-flow with an indolent course that 
occur spontaneously, in particular in the setting of carotid dis-
ease from vascular risk factors such as hypertension, diabetes, 
and atherosclerosis.1 This type of fistula can cause increased 
venous pressure in the orbital veins and lead to venous stasis of 
the choriocapillaris, resulting in choroidal vascular morphologic 
alterations.

Here, we describe a case of a patient with unilateral reti-
nopathy and serous choroidal detachments associated with an 
indirect carotid-cavernous fistula with a subsequent vitreous 
hemorrhage and review the available literature on serous cho-
roidal detachments as a sequela of carotid-cavernous fistulas.

Case Report

A 97-year-old woman presented with 2 weeks of decreased 
vision in the right eye. On ophthalmic examination, her best-
corrected visual acuity (BCVA) was counting fingers at 2 feet 

OD and 20/40 OS. The intraocular pressure (IOP) measure-
ments were normal in both eyes. An anterior segment examina-
tion showed dilated episcleral vessels in the right eye and a 
normal anterior segment in the left eye. A posterior segment 
examination of the right eye showed serous choroidal detach-
ments in all 4 quadrants with scattered retinal hemorrhages 
(Figure 1). B-scan ultrasonography confirmed the presence of 
unilateral serous choroidal detachments (Figure 2).

Given the concern for a carotid-cavernous fistula, the patient 
had urgent neuroimaging with a magnetic resonance angiogram 
suggestive of a right-sided carotid-cavernous fistula. A diagnos-
tic cerebral angiogram was performed showing a Barrow type D 
right cavernous fistula with meningeal feeders from the bilateral 
internal and external carotid arteries (Figure 3).

After consultation with the patient’s neurosurgical team, the 
decision was made for conservative management of the fistula 
given her age and minimal ophthalmic symptoms. Over the next 
4 months, the serous choroidal detachments improved. However, 
6 months after her initial presentation the patient developed a vit-
reous hemorrhage for which she has declined surgical interven-
tion and is being monitored without further sequelae. Since then, 
her BCVA stabilized at 20/80 OD.
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Abstract
Purpose: To describe a choroidal detachment resulting from an indirect carotid-cavernous fistula. Methods: An observational 
case report was evaluated, and a literature review was performed. Results: A 97-year-old woman presented with unilateral dilated 
episcleral vessels. A posterior segment examination showed serous choroidal detachments in all 4 quadrants with associated retinal 
hemorrhages. A subsequent cerebral angiogram showed a Barrow type D carotid-cavernous fistula. The patient was observed, and 
the serous choroidal detachments slowly improved. Conclusions: In a patient with a choroidal detachment of unclear etiology, it 
is important to consider carotid-cavernous fistula in the differential diagnosis.
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Conclusions

Carotid-cavernous fistulas are abnormal communications between 
the carotid arterial system and the cavernous sinus. Indirect idio-
pathic carotid-cavernous fistulas are typically low-flow and follow 
a more indolent course than direct fistulas.2 Ophthalmic manifesta-
tions result from venous stasis impeding drainage into the cavern-
ous sinus, leading to choroidal circulation congestion and in some 
cases increased episcleral venous pressure. Management of indi-
rect low-flow carotid-cavernous fistulas is dependent on symptom 
severity given their low risk for intracerebral hemorrhage.3 
Endovascular treatment of indirect low-flow carotid-cavernous fis-
tulas is effective but carries an increased risk for procedural 
complications.4

Serous choroidal detachments are a rare complication of 
carotid-cavernous fistulas. Table 1 shows the characteristics of 
patients with choroidal detachment secondary to carotid-cavern-
ous fistulas. The mean age of patients with this presentation was 
67.32 years, with men affected in 55% of cases. The most com-
mon presenting BCVA was 20/20; however, the range of acuities 

Figure 1. Fundus photograph shows (A) mild vitreous hemorrhage, attenuated vessels, and choroidal detachments in all 4 quadrants with 
scattered retinal hemorrhages. (B) The view of the fundus is obstructed due to the choroidal detachment.

Figure 2. B-scan ultrasound shows a choroidal detachment in the 
right eye.

Figure 3. Cerebral arteriogram shows (A) the right cavernous 
sinus via small meningeal branches of the cavernous right internal 
carotid artery. (B) Early filling of the right cavernous sinus with 
fistulous connection via small branches of the distal internal 
maxillary artery.

Table 1. Patient Characteristics.

Characteristic Value

Mean age (y) ± SD 67.32 ± 10.49
Sex (%)
 Male 55
 Female 45
Range of observed BCVA CF to 20/20
Mean IOP in affected eye (mm Hg) ± SD 22.55 ± 7.67
Most common biomicroscopy finding (%)
 Conjunctival congestion/injection/red eye (%) 22.45
Laterality (%)
 Right eye 65.0
 Left eye 30.0
 Both eyes 5.0

Abbreviations: BCVA, best-corrected visual acuity; CF, counting fingers; IOP, 
intraocular pressure.
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included counting fingers to 20/20. To our knowledge, additional 
reported symptoms and examination findings include conjuncti-
val/scleral injection/congestion, elevated IOP, diplopia, proptosis, 
headache, serous retinal detachment (RD), retinal hemorrhage, 
disc edema, and chemosis.5–16 Delayed vitreous hemorrhage in 
patients with serous choroidal detachments associated with 
carotid-cavernous fistulas has not been previously reported.

In the previous literature, several cases of carotid-cavernous 
fistula were found in patients with vision changes using various 
imaging modalities. Todorova et al12 described 2 cases of angle 
closure resulting from annular choroidal effusions in patients 
with carotid-cavernous fistulas seen on ultrasound biomicros-
copy. Mazzeo et al14 described 4 patients with serous choroidal 
detachments and hypothesized low-flow carotid-cavernous fis-
tula as the cause; however, only 1 patient had direct evidence of 
a fistula on imaging. Klein et al15 reported 2 cases of serous RD, 
including 1 with a choroidal detachment, in patients with clini-
cally or neuroimaging-confirmed carotid-cavernous fistulas. 
Delayed choroidal filling was seen on fluorescein angiography 
in both cases.

Multimodal imaging in patients with carotid-cavernous fistula 
without clear serous choroidal detachments also offers insight 
into the underlying pathophysiologic process. Del Mar Schilt-
Catafal et al17 found augmented vessel density in the superficial 
capillary plexus, deep capillary plexus, and choriocapillaris that 
normalized after embolization in a patient with an indirect 
carotid-cavernous fistula. In a series of 19 patients with carotid-
cavernous fistula, Inam et al18 found increased choroidal thick-
ness on enhanced-depth imaging optical coherence tomo graphy 
in patients with anterior carotid-cavernous fistula compared with 
posterior draining fistulas and controls. Kumbhat et al9 described 
a patient with decreased vision in whom computed tomography 
of the head revealed an enlarged superior ophthalmic vein, lead-
ing to the diagnosis of choroidal effusion and carotid-cavernous 
fistula. Furthermore, Touitou et al19 presented a case of a hyper-
emic eye in which magnetic resonance imaging of the brain 
proved useful in revealing a choroidal detachment and diagnos-
ing a carotid-cavernous fistula.

For patients with indirect carotid-cavernous fistulas and cho-
roidal detachment, treatment can result in the resolution of the 
serous choroidal detachment; however, transient worsening of the 
choroidal detachment after embolization or spontaneous resolu-
tion of indirect carotid-cavernous fistula has been reported.14–16,20 
After a discussion with neurosurgery and given our patient’s age 
and the low mortality risk related to the indirect carotid-cavernous 
fistula, the decision was made to observe, with the choroidal 
detachment slowly resolving over time.

To conclude, carotid-cavernous fistula can result in choroidal 
detachments secondary to venous stasis and decreased arterial per-
fusion. Conservative management and embolization have both 
been shown to be associated with the improvement of choroidal 
detachments. In the setting of an indirect low-flow fistula, manage-
ment predominantly depends on symptom severity given the rela-
tively low risk for mortality. In cases of carotid-cavernous fistula 
without clear choroidal detachment, ultrasound biomicroscopy 

may help identify anterior choroidal detachments, which can lead 
to forward rotation of the ciliary body and angle closure.

This case highlights the importance of considering a diagno-
sis of carotid-cavernous fistula in patients presenting with cho-
roidal detachment of unclear etiology, especially in the setting 
of anterior segment venous changes.
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