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Abstract

Carotid cavernous fistulas (CCF) are vascular communications between the carotid artery and
the cavernous sinus. Ophthalmologists are called to diagnose and manage the condition in
cases that present with ocular features. A 73-year-old female was referred to our glaucoma
center clinic. Eight years before, she had started receiving medication for glaucoma and had
undergone laser iridotomy, but a satisfactory management of intraocular pressure (IOP) had
not been achieved. The patient was complaining of intermittent diplopia, bilateral proptosis,
and conjunctival chemosis over the past 6 months. Best-corrected visual acuity in the right
(OD) and left eye (OS) was 9/10 and 10/10, respectively. Visual field testing showed slight
paracentral field defects mostly in OS. IOP was 20 mm Hg in OD and 34 mm Hg in OS. We
referred the patient to neuroradiology, and MRI angiography revealed a CCF with angio-
graphic classification of Cognard grade 2. Closure of the CCF by transarterial embolization
was performed in the neuroradiology department. One week following the procedure, the
clinical signs of diplopia, proptosis, and conjunctival chemosis had greatly improved, and IOP
was reduced to 12 mm Hg OD and 19 mm Hg in OS. Glaucoma treatment was maintained
with topical brimatoprost, brinzolamide, and timolol. Owing to the risk of vision loss associ-
ated with vascular stasis, retinal ischemia, and high IOP, ophthalmologists must be aware of
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the clinical features of CCF and should request appropriate imaging studies such as MRI an-
giography in order to confirm the diagnosis and plan multidisciplinary treatment.
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Introduction

Carotid cavernous fistulas (CCF) are vascular communications between the carotid ar-
tery and the cavernous sinus [1, 2]. Although CCF management is formally in the area of in-
terest of neuroradiology and neurosurgery, ophthalmologists are frequently called to diag-
nose and manage the condition in cases first presenting with ocular features. In fistulas
draining directly into the ophthalmic veins, the diagnosis may be straightforward, present-
ing with symptoms of pulsatile proptosis, diplopia, marked episcleral congestion and che-
mosis, and a red eye [3]. However, in posterior dural draining CCF (through the superi-
or/inferior petrous sinuses), symptoms may be mild and difficult to interpret (white-eye
syndrome). In both cases, an orbital bruit may be audible with careful auscultation [2].

Other features of CCF include venous and arterial stasis that may cause retinal and cho-
roidal changes such as conjunctiva arterialization, anterior segment ischemia with neovascu-
lar changes, papilledema, retinal venous dilatation, retinal hemorrhage, and central retinal
vein occlusion, which require appropriate treatment [4]. Orbital venous stasis and extraocu-
lar muscle engorgement may cause restricted ocular motility associated with diplopia. Al-
ternatively, ophthalmoplegia/diplopia may also be caused by decreased perfusion and is-
chemia of cranial nerves in the intracavernous sinus [1, 3]. The involvement of both eyes
(OU; or in rare cases only the fellow eye in isolation) is explained by the communication of
the cavernous sinuses [1, 3].

In this report, glaucoma management in a 73-year-oldfemale with a CCF is presented.

Case Presentation

A 73-year-old female was referred to our glaucoma center clinic for management of
glaucoma and to undergo evaluation for selective laser trabeculoplasty, Argon laser trabecu-
loplasty, and/or cataract surgery. Eight years before, she had started receiving medication
for ocular hypertension that included a combination of topical bimatoprost, dorzolamide,
brimonidine, and oral acetazolamide (250 mg) with unsatisfactory results and had under-
gone laser iridotomy 2 months before. Past medical history was significant for chronic ob-
structive pulmonary disease, depressive mood disorder, and treatment for breast cancer.

On presentation, the patient was complaining of intermittent diplopia, bilateral propto-
sis, and conjunctival chemosis over the past 6 months. Best-corrected visual acuity in the
right eye (OD) was 9/10 (corrected with -1.5 cyl/100 axis) and uncorrected visual acuity in
the left eye (OS) was 10/10. Clinical examination revealed the following: proptosis of OU,
respectively 20 and 22 mm in OD and OS, diplopia, conjunctival chemosis in OU but more
severe in OD (fig. 1a), diffuse corneal epithelial abrasion due to proptosis in OU, narrow iri-
docorneal angle in OU (Shaffer grade 2), initial lens nuclear sclerosis OU, and two viable laser
iridotomies in OS. Intraocular pressure (IOP) measured with Icare tonometry was 20 mm Hg
in OD and 34 mm Hg in OS [5]. Fundus examination with optic nerve head evaluation was
normal with no signs of venous or arterial congestion and absence of hemorrhages or exu-
dates in OU. Optical coherence tomography (OCT) of the optic discs showed normal peri-
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papillary retinal nerve fiber thicknesses in OU (fig. 2a). Visual-field testing showed slight
paracentral field defects mostly in OS, but with substantially normal glaucoma hemifield test
in OU (fig. 2b).

Based on the clinical signs (proptosis, diplopia, and conjunctival chemosis), examination
results (substantially normal optic nerve heads and visual fields in OU), and the patient his-
tory (8 years of ocular hypertension that was well controlled with medical therapy in the
past), the clinical presentation was considered to be atypical and consistent with a second-
ary glaucoma of unknown etiology, so we decided to perform further investigations before
considering treatment. As the first step an orbital auscultation was performed in OU in order
to look for any bruit that is typical of CCF, but the results were doubtful and uncertain. We
then referred the patient to neuroradiological consultation and investigation of the cerebral
vasculature. MRI angiography revealed a CCF with angiographic classification of Cognard
grade 2 (fig. 3a).

Closure of the CCF by transarterial embolization was performed in the neuroradiology
department, using detachable balloon embolization by introducing an intravascular micro-
catheter into the intracavernous portion of the internal carotid artery and placing a stent in
the fistula. Finally, a postoperative control arteriography was performed, showing consider-
able reduction of the flow at the fistula (fig. 3b).

One week following the procedure, the patient was seen at our clinic. The clinical signs
of diplopia, proptosis, and conjunctival chemosis were greatly reduced (fig. 1b). IOP was
reduced to 12 mm Hg OD and 19 mm Hg in OS on topical treatment with brimatoprost,
brinzolamide, and timolol. The values of IOP remained stable for the following 6 months.

Discussion

The increase of I0P in CCF is mainly caused by increased episcleral and vortex vein
pressure. In such cases, closure of the fistula and normalization of circulation has a favorable
result in reducing IOP. In other cases, glaucoma may be caused by iris neovascularization
due to decreased retinal perfusion or vascular engorgement and edema of the choroid and
ciliary body, causing a forward movement of the iris/lens resulting in pupil block glaucoma
[6, 7]. IOP measurement, visual field testing, and optic nerve head evaluation are of para-
mount importance, and the patient must be closely followed up in this manner [8-10]. OCT,
other than being used in macular pathology, is also helpful for the early diagnosis of peri-
papillary and macular retinal nerve fiber changes [11]. Furthermore, the ophthalmologist
should request appropriate imaging studies such as MRI angiography in order to confirm the
diagnosis and to plan appropriate multidisciplinary treatment. Therapy options depend on
the gravity of the conditions as in CCF, ocular symptoms put the involved eyes at great risk.
In patients with dural draining CCF and without ocular or cerebral signs, close observation
may be adopted [12]. Occasionally, dural draining fistulas may favorably evolve to sponta-
neous closure, and this may especially occur after diagnostic angiography. In patients with
dural CCF with low ocular or cerebral risk, a manual carotid-jugular manipula-
tion/compression technique has also been adopted [12]. Although surgical treatment and/or
radiotherapy have been used in the past, the current treatment of choice for direct or dural
fistulas is transarterial or transvenous embolization of the fistula [13]. When possible, the
best approach is through the inferior petrous sinus. If not accessible, the superior ophthal-
mic vein approach is adopted.
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Conclusions

Owing to the risk of vision loss in involved eyes, the ophthalmologist must be aware of
the various clinical features of CCF. Diagnosis may be straightforward in cases with direct
CCF draining directly into the ophthalmic veins or may be difficult, especially in cases of du-
ral draining CCF where symptoms are subtle. Treatment options must be carefully consid-
ered and adopted in a timely manner, owing to the risks of vision loss associated with high
IOP, vascular stasis, and ischemia of the retina and other ocular structures. A multidiscipli-
nary approach of neuroradiologists, neurosurgeons, and ophthalmologists is advisable in
complex cases.
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Fig. 1. a Frontal view of the patient showing bilateral axial proptosis, orbital edema, and injected chemotic
conjunctiva with dilated corkscrew vessels, which is more severe in OD. b Postoperative appearance show-
ing significant objective improvement of the proptosis and conjunctival chemosis.
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Fig. 2. a OCT scans showing normal peripapillary retinal nerve fiber thickness in OU. b Visual field analysis
showing slight field defects mostly in OS with the bilateral normal glaucoma hemifield test.
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Fig. 3. a Angiogram of the left carotid artery demonstrates a carotid-cavernous fistula classified as Cognard
grade 2. White arrow = internal carotid artery segment; black arrow = arterialized superior ophthalmic
vein. b Postoperative angiography showing exclusion of the CCF where the superior ophthalmic vein can-
not be visualized.
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