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Abstract
Post-traumatic carotid-cavernous fistulas are due to a tear in the wall of the cavernous ca-
rotid artery, leading to shunting of blood into the cavernous sinus. These are generally high-
flow fistula and rarely resolve spontaneously. Most cases require endovascular embolization. 
We report a case of Barrow type A carotid-cavernous fistula which resolved spontaneously.

© 2017 S. Karger AG, Basel

Introduction

Direct carotid-cavernous fistula (CCF) is an abnormal communication between the 
carotid artery cavernous segment and the cavernous sinus. Unlike brain cerebral arterio-
venous malfomations, they are acquired lesions. Because of direct shunting of arterial blood 
into the cavernous sinus and subsequently into the superior ophthalmic vein, they often 
present with pulsatile exophthalmos, diplopia, raised intraocular pressure, and intracranial 
hemorrhage if shunting occurs retrograde into the adjacent cerebral veins [1–3]. In the 
Barrow classification [4], direct or type A fistulas are due to a breach in the wall of the 
cavernous carotid artery leading to shunting of blood into the cavernous sinus. The most 
common etiology of direct CCF is related to trauma or less commonly rupture of a cavernous 
aneurysm. Owing to their high-flow nature and aggressive clinical course, direct CCF rarely 
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resolve spontaneously and often require endovascular embolization to prevent potential 
vision loss [5]. We report a case of spontaneous resolution of a direct CCF several days after 
diagnostic catheter angiography.

Case Report

A 54-year-old man involved in a motor vehicle rollover was admitted unresponsive with a Glasgow 
Coma Scale score (GCS) of 8 (eye response = 1, verbal response = 2, motor response = 5). He had a midline 
frontal scalp laceration, frontal bone fractures, left orbital edema and epistaxis. CT scan of the head showed 
subarachnoid hemorrhage, intraventricular hemorrhage, subdural hemorrhage, and a midline shift of 7 mm 
without evidence of herniation. Initial CT angiogram did not reveal any vascular abnormalities (Fig. 1). An 
intraparenchymal bolt was placed for clinical suspicion of raised intracranial pressure (ICP). ICP was found 
to be greater than 20 cm H2O. He continued to have depressed mental status (GCS between 8 and 11). Bilateral 
periorbital edema was present and both conjunctivae were injected. Pupils were 2.5 mm and fixed. Oculoce-
phalic reflexes were not performed because the patient was in a cervical collar. CT angiogram was repeated 
on day 7 because of sustained high ICP. It revealed a dilated left superior ophthalmic vein (Fig. 2), which was 
not seen on the initial CT angiogram. Catheter angiography revealed a direct left CCF with drainage to the left 
superior ophthalmic vein (Fig. 3). No other arterial feeders were noted. Attempts to cannulate the fistula via 
transarterial approach were unsuccessful. The decision was made to bring the patient back for repeat angi-
ography for possible transarterial or transvenous embolization of the fistula.

Because of his continued poor mental status, an MRI was performed on day 15 (Fig. 4). It did not demon-
strate asymmetry of the superior ophthalmic vein flow voids. The patient underwent repeat catheter 
angiogram 14 days after the initial study, which revealed complete resolution of the CCF (Fig. 5).

Over the coming days, his neurological status continued to improve and ICP normalized. He was success-
fully extubated. Mental status improved progressively and no speech deficits were identified. He could follow 
commands but continued to have difficulty with executive functioning. He was subsequently transferred to 
rehab. At 3 months follow-up in clinic, he was noted to have made significant recovery and was independent 

Fig. 1. Maximum-intensity pixel projection from initial contrast-enhanced CT angiogram of the head shows 
a normal-caliber left superior ophthalmic vein.
Fig. 2. Maximum-intensity pixel projection from contrast-enhanced CT angiogram of the head shows a di-
lated left superior ophthalmic vein compared to exam from 1 week earlier.
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Fig. 3. Left internal carotid angio-
gram (early arterial phase) dem-
onstrates a direct carotid-cavern-
ous fistula and early (retrograde) 
drainage to the dilated left supe-
rior ophthalmic vein.

Fig. 4. MRI (FLAIR) image ob-
tained 14 days later shows sym-
metric normal caliber flow voids 
of the superior ophthalmic veins 
(and a small subdural hemato-
ma).

Fig. 5. Repeat left internal carotid 
angiogram (early arterial phase) 
confirmed spontaneous resolu-
tion of the carotid-cavernous fis-
tula.
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with activities of daily living. He had residual cognitive difficulties with executive functions due to frontal 
contusions. Eye exam was significant for diplopia on horizontal gaze due to left abducens palsy. Neuro-
ophthalmological evaluation revealed decreased vision in the left eye due to traumatic optic neuropathy. No 
conjunctival erythema or pulsatile exophthalmos was seen. No further vascular imaging was done.

Discussion

Based on anatomical-angiographic characteristics, CCF were classified by Barrow et al. 
[4] into types A, B, C, and D. Type A fistulas result from direct communication between the 
intracavernous carotid artery and the cavernous sinus. The common causes include ruptured 
aneurysm or traumatic rupture. Type B, C, and D fistulas are indirectly fed by dural feeders 
from the internal carotid artery, external carotid artery, or both, respectively. These are 
generally considered low-flow fistulas.

Type A fistulas, because of the direct communication, are usually of a high-flow nature 
and rarely resolve spontaneously [5]. Endovascular repair with either transarterial or trans-
venous coil embolization is required and the success rates vary between 55 and 99% [6–8]. 
Transvenous approach for embolization of the cavernous sinus involves catheterization of 
the inferior petrosal sinus followed by the cavernous sinus. The aim is to occlude the fistula 
and maintain patency of the parent artery. In rare instances, treatment requires direct endo-
vascular access of the superior ophthalmic vein, using an upper eyelid cut-down technique. 
Few documented cases of spontaneous resolution of type A fistulas are reported in the liter-
ature, varying anywhere from a few days to 6 months [9–16]. The exact mechanism of this 
process is not known. In this case, it is possible that the initial breach in the wall of the carotid 
artery was very small, considering the difficulty of transarterial catheterization, and sponta-
neously healed or endothelialized as with healing of an arterial dissection. Another mech-
anism that has been postulated is the effect of iodinated contrast media on vascular endo-
thelium leading to thrombosis [14, 15]. In another case report, carotid massage ipsilateral to 
the fistula resulted in spontaneous closure 2 weeks after the patient’s catheter angiogram 
[17].

Conclusion

Our case represents a rare occurrence of spontaneous resolution of a direct CCF. Sponta-
neous healing of an arterial injury or catheter manipulation during initial conventional 
angiogram may have played a role in the closure of the fistula.
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