
[138]

Case report

Carotid-cavernous fistula with secondary 
ocular hypertension. A case report
DOI: 10.5377/alerta.v7i2.17067

Daniel Benjamín Mejía Llanes

Ophthalmological Service, Medical Specialties Clinic, Salvadoran Social Security Institute (ISSS). San Salvador, El Salvador.

Correspondence 
  db.mejia@outlook.com

 0009-0006-7458-6149

Abstract
Case presentation. 62 years old female with ten months history of ocular pain, proptosis, and conjunctival hyperemia in left 
eye, developing swollen upper eyelid. Best corrected visual acuity was 20/30 in her left eye, with and intraocular pressure of 
30 mmHg. Treatment. Nuclear magnetic resonance of the orbits showed proptosis and dilated superior ophthalmic vein. 
Initial diagnosis. Abnormal venous drainage and ocular hypertension in the left eye. Topical hypotensive treatment of the 
left eye was initiated with ocular hypotensive eyedrops. Angiotomography of the orbit and left eye Doppler ultrasound, 
with upper eyelid emphasis, gave visualization of high flow carotid-cavernous fistula. Cerebral diagnostic and therapeutic 
angiography with embolization of the fistula in middle meningeal and ascending pharyngeal arteries showed no vascular 
flow after the procedure. Outcome. Positive clinical outcome, with corrected visual acuity conserved and normal eye 
pressure. Notable relief of ocular congestion and swollen upper eyelid with no proptosis in the left eye. Doppler ultrasound 
in the upper eyelid showed normal flow rate measurement.
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Resumen
Presentación del caso. Paciente femenina de 62 años con una historia de diez meses de dolor ocular pulsátil, proptosis 
e inyección conjuntival en el ojo izquierdo; posteriormente presentó un edema palpebral superior izquierdo. Se evaluó 
con mejor agudeza visual corregida de 20/30 en dicho ojo y presión intraocular de 30 mmHg. Intervención terapéutica. 
Resonancia magnética nuclear de órbitas evidencia proptosis y dilatación de vena oftálmica superior izquierda, por lo que se 
diagnosticó como defecto del drenaje venoso e hipertensión ocular del ojo izquierdo. Inició tratamiento hipotensor tópico 
de ojo izquierdo; estudios de imagen angiotomografía de órbitas y ultrasonido doppler de ojo izquierdo, con énfasis en 
párpado superior, evidencian fístula carótido-cavernosa izquierda de alto gasto. Se realizó angiografía cerebral diagnóstica y 
terapéutica con embolización de fístula en arterias meníngea media y faríngea ascendente con ausencia de flujo por dichas 
ramas después de la intervención. Evolución clínica. Presentó una evaluación clínica favorable, conservando agudeza 
visual y presión intraocular dentro de valores normales en ojo izquierdo, con evidente disminución de congestión venosa 
epiescleral, edema de párpado superior y ausencia de proptosis izquierda. Ultrasonido doppler control de párpado superior 
izquierdo con disminución de flujo venoso a valores normales.
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Introduction
An arteriovenous fistula is a lesion resulting 
from an abnormal communication between 
arterial and venous flow through a capillary 

bed.i It has many causes, including trauma 
or degeneration. Arteriovenous fistulas 
are classified as direct and indirect.ii An 
incidence of 0.2  % has been reported in 
patients with brain trauma and up to 4 % in 
cases with skull base fracture.iii
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Direct carotid-cavernous fistulas are 
defined by high vascular flow, with direct 
communication between the internal 
carotid artery and the cavernous sinus; 
trauma is the most frequent cause.iv They 
may also be caused by rupture of aneurysms 
in the internal carotid artery in the cavernous 
sinus, Ehlers-Danlos syndrome type IV, or as 
a result of iatrogenic factors during neurora-
diological or surgical interventions.

Indirect low-output carotid-cavernous 
fistulas are the consequence of communi-
cation between the meningeal branches 
of the internal or external carotid artery 
and the cavernous sinus; they are associ-
ated with degenerative processes in older 
patients with arterial hypertension, vascular 
pathologies, or atherosclerosis. Other causes 
may be fibromuscular dysplasia, Ehlers-
Danlos syndrome type IV,v and internal 
carotid artery dissection.

There is also the Barrow classification 
based on angiographic criteria related to 
direct carotid-cavernous fistula. Barrow A, 
when there is a direct connection between 
the internal common carotid artery and 
the cavernous sinus; Barrow B when there 
is indirect communication between the 
meningeal branches of the internal carotid 
artery and the cavernous sinus; Barrow C, 
if the communication is indirect between 
the branches of the external carotid artery 
and the cavernous sinus; and Barrow D, if 
the communication is indirect between 
the meningeal branches of the internal and 
external carotid artery.vi

Direct fistulas manifest with episcleral 
vascular tortuosity, pulsatile proptosis, 
and audible ocular murmur.vii Because of 
the associated anomalous vascular flow, 
it can result in ocular ischemic damage by 
shunting arterial blood into the venous 
system, resulting in venous drainage 
obstruction due to increased vascular resis-
tance.viii The resulting increase in intraocular 
pressure may cause glaucomatous optic 
neuropathy,ix,x choroidal effusion, non-
granulomatous anterior uveitis, or damage 
to cranial nerves II, IV, or VI, by congestion 
in the orbit, or increased pressure in the 
cavernous sinus.xi On the contrary, indirect 
fistulas present less vascular flow than direct 
fistulas; their clinical presentation may be 
insidious, with less orbital congestion and 
chronic red eye due to arterialization of 
conjunctival vessels. Increased episcleral 
venous pressure may result in elevated 
intraocular pressure,iii with a similar risk of 
glaucomatous damage to the optic nerve.

Among the complementary studies, 
angio-resonance can be of diagnostic help; 
however, digital cerebral angiography is the 

most sensitive procedure for diagnosis, since 
it allows the definition of the anatomy of the 
fistula, type of blood flow, collateral circula-
tion, and therapeutic surgical strategy.vii

The treatment of carotid-cavernous fistula 
is interdisciplinary and individualized.i,xiii Indi-
rect fistulas may resolve spontaneously; there-
fore, conservative management, applying 
direct pressure on the eyeball or internal 
carotid compression with the contralateral 
hand, is recommended. A more aggressive 
approach is made based on the patient´s 
clinical evolution. Endovascular intervention 
in direct fistulas is performed with detachable 
balloons and stents for larger fistulas, liquid 
embolic agents, and coil wires for smaller ones 
through transarterial access.xiii-xv En algunas 
ocasiones, puede valorarse el abordaje venoso 
central o periférico. For some cases, a central or 
peripheral venous approach must be consid-
ered. Additionally, venous access through 
orbitotomy has been reported.xvi

Additionally, to each case accordingly, it is 
important to control intraocular pressure with 
antiglaucomatous medicationsvi to prevent 
secondary glaucomatous neuropathy.

The differential diagnosis is varied. The 
following are considered among them: 
cavernous sinus thrombosis, retrobulbar 
hemorrhage secondary to traumatism, thyroid 
orbitopathy, orbital vasculitis, sarcoidosis, 
infections, benign or malignant tumors, and 
metastasis in the orbit.i

Case presentation
This is a 62-year-old woman who 

consulted with a ten-month history of mild to 
moderate pulsatile left eye pain, with foreign 
body sensation, conjunctival injection, and 
sporadic epiphora, accompanied by four 
months of noticing a progressive, pulsatile, 
slightly mobile, and non-painful tumor in 
the inner third of the left upper eyelid. The 
patient reported a medical history of arterial 
hypertension and denied trauma or other 
medical or surgical history.

Physical examination identified best 
corrected visual acuity of 20/30 in the right 
eye and 20/25 in the left eye. Exophthal-
mometry at an interorbital distance of 106 
mm, degree of ocular prominence of 18 
mm in the right eye, and 22  mm in the left 
eye with evident left proptosis. Extraocular 
movements were preserved.

In addition, pulsation of the eyeball was 
palpated, and the ocular murmur was auscul-
tated (Dandy's triad). Mild ptosis edema, pulsa-
tile and non-painful in the left upper eyelid, 
was evaluated. In the slit lamp, the measure of 
the intraocular pressure was 20 mmHg in the 
right eye and 30 mmHg in the left eye. Similarly, 
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superior episcleral and nasal vascular conges-
tion (Figure 1) and inferior chemosis were 
identified. Fundoscopy of the left eye showed 
mild dilatation and tortuosity of the superior 
and inferior temporal venous vessels (Figure 2).

Therapeutic intervention
Treatment was initiated with a topical hypo-
tensive with timolol 0.5 %, dorzolamide 2 %, 
and brimonidine 0.2 % every 12 hours in the 
left eye. In addition, ophthalmologic studies 

of optic nerve and ganglion cell optical 
coherence tomography, 24:2 campimetry in 
both eyes and magnetic resonance imaging 
of orbits and brain were indicated.

The MRI of orbits performed on 
the same consultation day reported 
proptosis and dilatation of the left superior 
ophthalmic vein (Figure 3).

Optical coherence tomography of 
the optic nerve showed that the thick-
ness and number of nerve fibers in both 
eyes were within the normal range, with 
80  % symmetry. The cup/disc ratio was 
symmetrical, within normal mean in both 
eyes; a decrease in neuroretinal rim thick-
ness was not reported. The thickness of 
ganglion cells in the macula was within 
normal values (Figure 4).

The result of the 24:2 campimetry of both 
eyes showed a nasal and temporal step in the 

Figure 1. Slit lamp evaluation left eye

Figure 2. Fundoscopy of both eyes

Figure 3. Magnetic resonance of orbits and brain

Figure 4. Optical coherence tomography of optic nerve and ganglion cells both eyes
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left visual field (Figure 5); however, it presented 
11 % of false negative errors and 1 % of false 
positive errors with a time duration of six 
minutes for SITA-Standard strategy; therefore, 
the interpretation was as inconclusive.

On the other hand, a venous drainage 
defect was identified in the left eye, conse-
quently, an angio-tomography of orbits and 
brain was performed after 15 days, which 
showed a left carotid-cavernous fistula with 
the presence of arterial blood in the venous 
phase at the level of the cavernous sinus 
and vascular congestion in the superior 
ophthalmic vein (Figure 6).

After a month, a venous Doppler ultrasound 
of the upper eyelid was performed, which 
showed a venous vascular dilatation in the left 
upper eyelid. The ophthalmic veins presented 
a high vascular flow of 27 and 18  cm/s 
(Figure 7), which indicated a high-expenditure 
carotid-cavernous fistula. Moreover, cerebral 
magnetic angio-resonance imaging showed 
greater detail on the collateral circulation of 
the cavernous fistula (Figure 8).

After six months, diagnostic and therapeutic 
cerebral angiography was conducted through 
the right femoral artery approach using the 
Seldinger technique. During this procedure, 

Figure 6. Cerebral angio-tomography of orbits and brain Figure 7. Venous doppler ultrasound of left upper eyelid

Figure 5. Campimetry 24:2 both eyes
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Figure 8. Cerebral magnetic resonance angiography

Figure 9. Diagnostic and therapeutic cerebral angiography. A. Bovine" aortic arch 
defect. B. Diagnostic cerebral angiography. C. and D. Therapeutic cerebral angiography 
(post-procedure)

A

C

B

D

an anatomical defect of the "bovine" aortic 
arch was identified (Figure 9A), and a fistula 
with afferents to the middle meningeal artery 
(internal maxillary artery branch) and ascending 
pharyngeal artery with drainage to the left 
cavernous sinus (Figure 9B). An embolization 
with Coils and Onyx® was performed in the 
internal maxillary artery, and the Cosmos 10 3D 
0.5 x 22 cm, the Hidrosoft Helical 10 0.5 x 15 cm, 

and then 1  mL of Onyx® were placed; finally, 
the absence of flow in the branches (middle 
meningeal and superior pharyngeal) was 
assessed (Figure 9C and D).

Clinical evolution
The clinical evolution was satisfactory, with 
a best corrected visual acuity of 20/25 in 
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Figure 11. Optical coherence tomography of optic nerve and ganglion cells in both eyes, post left treatment

Figure 10. Slit-lamp evaluation of the left eye, post-treatment

the left eye; in addition, intraocular pres-
sure was 17  mmHg, within normal values, 
and with an evident decrease in episcleral 
venous congestion (Figure 10) and edema 
of the left upper eyelid. Exophthalmom-
etry performed at an interorbital distance 
of 106  mm with a prominence measure-
ment of 18 mm for both eyes indicated an 
improvement in the initial proptosis of the 
left eye. Venous Doppler ultrasonography of 
the control left upper eyelid reported a flow 
of 2.6 to 3.1 cm/s, in the expected values of 
palpebral venous flow.

On the other hand, in the optical coher-
ence tomography analysis study of the optic 
nerve and ganglion cells after treatment, 

there was no evidence of progression in the 
damage of the optic disc or ganglion cells 
(Figure 11), preventing damage secondary 
to the initial ocular hypertension.

Clinical diagnosis
Left carotid-cavernous fistula with high 
output and secondary ocular hyper-
tension in the left eye.

Discussion
Timely clinical diagnosis, through comple-
mentary imaging studies, is essential to 
reduce the complications associated 
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with ocular hypertension secondary to 
increased episcleral venous flow resis-
tance in the carotid-cavernous fistula, with 
greater emphasis on the associated visual 
sequelae. The clinical features manifested as 
a high-output fistula, evidenced in imaging 
studies and the vascular flow velocity of 
the left upper eyelid; however, the vascular 
defect shown in the diagnostic cerebral 
angiography corresponds to that of an 
indirect Barrow C fistula, as it is associated 
with communication of branches of the 
external carotid artery and the cavernous 
sinus. However, some communication by 
meningeal branches of the internal carotid 
artery, associated with an indirect fistula 
type D, can be evidenced.vi

On the other hand, it is recommended 
to consider the venous approach for the 
left internal carotid artery afferents, thus 
avoiding late recanalization. Likewise, diag-
nostic imaging and treatment through cere-
bral angiographic embolization is the main-
stay of treatment of this pathology,ii which 
allows preservation of visual acuity and 
avoids neurological sequelae in other pairs of 
cranial nerves.iv Similarly, topical hypotensive 
treatment provides a protective approach to 
the optic nerve, reducing ocular hyperten-
sion secondary to arteriovenous fistula.ix

In this case, best corrected visual acuity 
was preserved, with intraocular pressure 
within normal values; after treatment, there 
was no evidence of secondary glaucoma-
tous optic neuropathy. A multidisciplinary 
approach is necessary for the management 
and follow up of the clinical evolution to 
achieve favorable treatment results and 
resolve the clinical condition.xiii-xv
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