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INTRODUCTION

Carotid cavernous fistulas (CCFs) and retinal vascular occlusions are
fairly common entities in ophthalmic practice, but their occurrence toge-
ther, especially that of a central retinal artery occlusion (CRAO) with CCF,
is very rare. To the best of our knowledge, there is only one previous
mention of a CRAO in a case of traumatic direct CCF and one mention in
a case of spontaneous CCF(1-2). We herein describe a case of CRAO com-
plicating a traumatic CCF leading to severe visual acuity loss.

CASE REPORT

A 28-year-old man came to the ophthalmology clinic because a sudden
painless loss of vision in his right eye. He reported a 1-month history of
progressive redness, diplopia, tinnitus and abnormal protusion of the right
eye. He had suffered a severe blunt head injury after falling from a truck 2
months before symptoms started, and stayed in the Intensive Therapy Unit
(ITU) for two weeks. The patient was in good medical condition and
denied any history of diabetes mellitus, thyroid disease, hypertension, or
heart disease.

On examination, his visual acuity was hand motions in the right and
20/25 in the left eye. The right eye showed dilated episcleral vessels, lid
swelling, conjunctival injection, chemosis, and 3-mm proptosis (Figure 1).
Its motility was restricted in all directions. Intraocular pressure was nor-
mal, anterior chamber was deep, and the angle was open. A relative
afferent pupillary defect was noted. Fundus examination showed evidence
of CRAO with a diffuse pallor and cherry-red spot at the macula (Figure 2).
Fluorescein angiography revealed a prolonged arm-to-retina circulation
time of more than 1 minute, which was also compatible with the diagnosis
of CRAO. The examination of the left eye was unremarkable. Hemato-
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Carotid cavernous fistulas are a rare entity occurring as result of head
trauma and also spontaneously. The authors report a rare case of central
retinal artery occlusion complicating traumatic carotid-cavernous fistula,
resulting in severe visual acuity loss. Spontaneous closure of the fistula
was observed. The possible mechanisms responsible for this complication
are discussed.
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logical work-up was normal. A computed tomographic scan
disclosed an enlarged right superior ophthalmic vein and
thickening of extraocular muscles in the right eye (Figure 3).
No abnormalities were demonstrated in the left orbit. Carotid
angiography was performed once treatment was planned, and
spontaneous closure of the fistula was noted (Figure 4). The
patient’s clinical findings improved gradually over the subse-
quent two months, however, no significant improvement in
right eye vision was obtained. Excessive tarsal conjunctiva
was excised with good cosmetic result.

DISCUSSION

Clinical findings and radiographic aspects described are
consistent with CCF. A CCF is an abnormal communication
between a branch of the carotid artery and the cavernous
sinus(1-2). The pressure gradient causes blood to flow into the
veins, thus resulting in congestive features(1-2). Trauma is the

most common cause of CCF although 25 percent of causes are
non-traumatic(2). Traumatic causes include head injury, as
well as iatrogenic causes including complications of carotid
endarterectomy and percutaneous retrogasserian procedu-
res(2). Carotid cavernous sinus fistulas can be divided into two
types, high flow and low flow. The high-flow fistula is com-
monly caused by direct injury of the intracavernous carotid
artery mostly due to trauma(3).

Some authors classified CCFs into four angiographic ca-
tegories. Type A fistulas are direct communications between
the internal carotid artery and the cavernous sinus. Types B, C,
and D are indirect (dural) shunts because fistulas to the
cavernous sinus arise from dural arteries and not directly from
the internal carotid artery. CCFs, characterized by direct flow

Figure 1 - Patient showed marked conjunctival chemosis and lid swel-
ling, with conjunctival prolapse through the palpebral fissure in post-

traumatic carotid cavernous fistula

Figure 2 - Fundus photography of the right eye shows central retinal
artery occlusion with the typical “cherry-red” spot and pallor of the

infarcted retina

Figure 3 - Computed tomographic scan disclosing right medial rectus
and lateral rectus muscles, and dilatation of the right superior ophthal-

mic vein

Figure 4 - Lateral view of right carotid angiogram demonstrates com-
plete closure of CCF. There is no evidence of abnormal drainage towar-

ds cavernous sinus or the superior ophthalmic vein
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into the cavernous sinus from the intracavernous carotid artery,
are of the high-flow type; these usually are traumatic and
therefore most often diagnosed in young men as in our case(3).

Carotid cavernous fistulas have been a well-established
cause of visual impairment and ocular morbidity. The initial
presentation can be a pulsatile exophthalmos, orbital bruit,
chemosis, or visual disturbances. Visual deterioration caused
by open angle glaucoma secondary to raised episcleral pres-
sure is the most common ocular problem(2). This may be
difficult to treat because most glaucoma medications only
reduce the gap between intraocular pressure and episcleral
venous pressure. As the episcleral venous pressure elevates in
CCSF, it is very difficult to reduce intraocular pressure me-
dically(2-5). There is also the potential for rubeosis, ischemic
retinopathy, central retinal vein occlusion, optic neuropathy,
or corneal problems secondary to exposure(1-2,4-7).

Spontaneous occlusions of traumatic CCF are rare(8-12). Ca-
rotid angiography can play an important role. It is thought that
formation of the thrombus is induced due to vascular contraction
caused by the contrast medium, or due to a decrease in blood
pressure during anesthesia(7-8). The possibility that a dissecting
aneurysm formed in the cavernous portion of the internal carotid
artery was obliterated has also been suggested(8).

The spontaneous resolution with thrombosis of the fistula
caused improvement of symptoms. Unfortunately, the patient
developed CRAO. The chronic red eye in these patients fre-
quently is misdiagnosed on initial evaluation as chronic con-
junctivitis, thyroid ophthalmopathy, or orbital pseudotumor,
resulting in inappropriate treatment for prolonged periods of
time. A direct carotid-cavernous fistula should be suspected in
any patient who develops a red eye with chemosis and exo-
phthalmus, especially after head trauma, as in this case.

Blunt trauma, venous congestion and thrombosis of the
fistula were the possible predisposing factors for CRAO(1). It
is suggested that excessively high pressure in the central
retinal artery produced by elevation of pressure in the ca-
vernous sinus, caused the arterial pressure in the retina to
have the retinal circulation obstructed and it was responsible
for the progression from stasis retinopathy to central retinal
artery occlusion. Although the exact pathogenesis of such an
obstruction was not completely discernible in our case, it is
important to consider CRAO as a significant complication of
traumatic CCF. Although traumatic CCFs may undergo spon-

taneous resolution, they often require treatment. Early recog-
nition and intervention is important in the management of
these patients.

RESUMO

Fístulas carótido-cavernosas são raras e ocorrem como resul-
tado de trauma cefálico e também espontaneamente. Os auto-
res relatam um caso raro de oclusão de artéria central da retina
complicando fístula carótido-cavernosa traumática, resultan-
do em perda grave da acuidade visual. Fechamento espontâ-
neo da fístula foi observado. Os possíveis mecanismos res-
ponsáveis por esta complicação são discutidos.
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