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Abstract: This report includes a case of a 65-year-old woman presenting with a spontaneous dural 
carotid-cavernous fistula. Biomicroscopic examination of the anterior segment showed significant 
conjunctival chemosis, dilatation of the episcleral vessels, narrow anterior chamber, and a proptosis 
of the right eye, whereas the fellow eye was unremarkable. Retinal examination revealed an im-
paired arteriovenous ratio (A/V) from 1–4 to 1–2 and two extensive cotton exudates. An ultrasound 
scan (US) demonstrated congestion of the upper ophthalmic vein. Selective brain angiography 
through right femoral catheterization revealed a dural fistula of the wall of the cavernous right si-
nus. The patient underwent surgery on the superior ophthalmic vein and insertion of a micro-cath-
eter in the cavernous sinus under CT guidance. Furthermore, a trans-femoral catheter was placed 
in the carotid artery on the same side as the fistula to allow arteriographic controls after micro coil 
positioning and embolization. Angiographic follow-up immediately after positioning the coils 
showed the occluded fistula and a regular flow circulation between the internal and the external 
carotid arteries. After treatment, the patient presented a complete resolution of symptoms. Con-
servative management is effective and safe in treating patients with carotid-cavernous fistula and 
mild clinical features because of a good chance of spontaneous or secondary thrombosis after arte-
riographic occlusion. 
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1. Introduction 
An arteriovenous fistula is an abnormal connection between artery and vein; the 

blood contained in these veins becomes arterialized, venous pressure increases, and ve-
nous flow is altered in speed and direction [1]. The clinical picture resulting in alteration 
of vascular dynamics is characterized by reduction of arterial perfusion, ocular hypoxia, 
and venous congestion. 

Carotid-cavernous fistula (CCF) is an abnormal connection between the carotid arte-
rial system (internal carotid artery and/or external carotid artery) and cavernous sinus. 

According to the Barrow classification, CCFs are classified as direct (type A) and in-
direct (type B, C, and D) types [1,2]. 

Direct CCF, characterized by a direct connection between the internal carotid artery 
and cavernous sinus, are commonly post-traumatic [1,2]. 

Indirect carotid-cavernous fistula, also known as dural fistula of the cavernous sinus, 
is a special type of dural arteriovenous fistula where the immediate venous drainage is 
into the cavernous sinus [1,2]. Based on angiographic characteristics, dural fistula of cav-
ernous sinus are classified into type B (the connection between dural branches of the in-
ternal carotid artery with cavernous sinus), type C (the connection between dural 
branches of the external carotid artery with cavernous sinus), and type D (the fistulous 
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connection between dural branches of both internal and external carotid artery with cav-
ernous sinus). Type B is the least common, whereas type D is the most commonly ob-
served in clinical practice [1,2]. 

The etiology of the indirect carotid-cavernous fistula is not completely known; how-
ever, these could be associated with arterial hypertension, cerebral arteriosclerosis, diabe-
tes, collagen diseases (Ehlers–Danlos syndrome, collagenosis), and post-menopausal age 
in women [1–3]. 

Although dural carotid-cavernous fistula could be approached with conservatory 
therapy, untreated patients could present severe ocular and neurological complications, 
in particular the presence of ocular risk factors, such as increased intraocular pressure 
(IOP), retinal ischemia, and optic nerve edema [3]. 

The advent of endovascular treatments significantly reduced the morbidity related 
to cavernous carotid fistula. 

In this report, we describe a case of spontaneous dural carotid-cavernous fistula that 
occurred in a healthy woman, successfully treated with endovascular micro coil insertion. 

2. Case Report 
A 65-year-old woman presented to our attention complaining of two days of swelling 

in the right eye, reduced visual acuity, diplopia, and mild pain. The history was negative 
for recent trauma and confirmed good general health conditions. The physical examina-
tion revealed complete ophthalmoplegia (Figure 1), non-pulsatile reducible axile exoph-
thalmos, eyelid edema, significant chemosis, and conjunctival ectropion (Figure 2). Visual 
acuity at the time of admission was 5/10 in the right eye and 10/10 in the left eye. The 
biomicroscopic examination of the anterior segment showed an important stasis of the 
episcleral vessels (Figure 3) and a shallow anterior chamber, whereas the fellow eye was 
unremarkable. 

 

Figure 1. Exophthalmos and ophthalmoplegia in right eye. 

 
Figure 2. Extensive conjunctival chemosis. 
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Figure 3. Dilatation of the episcleral vessels. 

Fundus examination showed an alteration of the normal arterio-venous ratio (A/V) 
from 1–4 to 1–2 and two extensive cotton exudates at the posterior pole (Figure 4). 

 
Figure 4. Retinal cotton exudates. 

The intraocular pressure (IOP) was 30 mmHg in the right eye and 12 mmHg in the 
left eye. 

To reduce the IOP, the patient was suddenly treated with intravenous 18% Mannitol, 
topical Timolol Maleate 5 mg/mL, and Dorzolamide 20 mg/mL drops twice a day. 

Furthermore, US showed congestion at the level of the superior ophthalmic vein. 
The selective cerebral angiography (Figure 5), carried out through right femoral cath-

eterization, revealed a dural fistula of the right cavernous sinus wall between the branches 
of the internal maxillary artery, most likely of the accessory meningeal artery, and the 
cavernous sinus with early opacification of the ophthalmic vein that presented an in-
creased caliber. 

 
Figure 5. The selective cerebral angiography revealing a dural fistula of the right cavernous sinus 
(arrow). 
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The multidisciplinary team involved in this case comprised neurosurgeons and in-
terventional neuroradiologists. The treatment decided was carried out two times; the first 
provided the insertion of a cannula needle in the right orbital vein by a trans-palpebral 
anterior approach, while the second provided for the embolization of the cavernous sinus 
seat of the venous part of the fistula, through the placement of 5 spirals (Vortex 2x5, Bos-
ton), up to the complete exclusion of the fistula. The angiographic control performed im-
mediately after the affixing of the spirals showed the complete normalization of the circu-
lation between the internal and external carotid (Figure 6). 

 
Figure 6. The selective cerebral angiography revealing a dural fistula of the right cavernous sinus 
(arrow). 

On the third post-operative day, the clinical condition was significantly improved in 
the following ways: a clear reduction of the exophthalmos and the congestion of the epis-
cleral vessels (Figure 7), a complete recovery of ocular motility (Figure 8), visual acuity 
improved to 10/10, IOP was 14 mmHg, the disappearance of cotton exudates, and a nor-
malization of the A/V ratio. Fifteen days after the surgery, the ocular conditions were sta-
ble. 

 
Figure 7. Resolution of the dilatation of the episcleral vessels, exophthalmos, and ophthalmoplegia. 
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Figure 8. Resolution of the dilatation of the episcleral vessels, exophthalmos, and ophthalmoplegia. 

3. Discussion 
Dural fistulas represent a challenging disease to treat, either because of the difficulty 

of a prompt diagnosis or because of the difficulty of the intervention dictated by the size 
and tortuosity of the vessels and, not least, the difficulty of coordinating the multidiscipli-
nary team [1,2]. 

All these problems must be promptly overcome in order to have integrative restitu-
tion of the whole visual apparatus. 

Ophthalmologists are often the first doctors to come into contact with patients with 
carotid-cavernous fistula, and they should recognize and indicate the necessary examina-
tions in a timely manner. The typical clinical manifestations are: unilateral proptosis, the 
tumescence of the eyelid, conjunctival chemosis, caput medusae, pulsation of the eyeball 
(always observed in direct fistula), increased IOP, and diplopia. Furthermore, these clini-
cal features should be differentiated into endocrine orbitopathy, orbital-cellulitis, poste-
rior scleritis, thrombosis of the sinus cavernous, and malignancies. 

In some cases, when the diagnosis is delayed, the visual functionality could be irrep-
arably damaged, with severe ocular and neurological complications [1,2]. 

A conservative approach could be indicated for patients with few clinical signs, in 
particular for indirect fistula, because of a good chance of spontaneous occlusion of the 
fistula; however, it is also necessary to ensure regular observation of psycho-physical 
functions, IOP, and the ocular fundus [4–7]. 

In our case, the increased IOP and the ischemic retinal features justified the urgency 
of treatment aimed at prompt fistula occlusion. 

Currently, the most common treatment is endovascular embolization using means of 
spirals, detachable flasks, and, as a last resort given the side effects (such as diffuse throm-
bosis and post-operative inflammatory reaction), the use of a sclerotic substance [8–10]. 

Transvenous via through the inferior petrosal sinus is the most common approach; 
however, when this access is absent for anatomical variations or thrombosis, direct access 
to the superior ophthalmic vein represents an alternative technique. Heran et al., in a re-
cent study, reported successful results of imaging-guided percutaneous superior ophthal-
mic vein access in 20 patients with carotid-cavernous fistula treatment [10]. 

In conclusion, our case demonstrated that a prompt diagnosis and multidisciplinary 
management are essential for clinical resolution and to preserve the visual function of the 
patient. 
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