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SecTioN 2 — ANSWER

Case

A 28-year-old man presented at our hospital reporting redness in
his right eye accompanied by proptosis persisting for 6 months
[Figure 1]. He also complained of headaches that had gradually
developed without a diurnal pattern and were partially relieved
by painkillers. There were no reports of fever, neck stiffness,
or projectile vomiting. A thorough neurological examination
revealed no abnormalities; the patient was fully oriented in
time, place, and person and exhibited normal higher mental
functions. Ophthalmic assessment revealed proptosis, chemosis,
and orbital bruit, with unremarkable visual acuity in both eyes.

Upon questioning, the patient disclosed a history of a road
traffic accident 9 months prior, resulting in traumatic injuries,
including a fractured mandible and a forehead laceration.
Symptoms in the right eye began 3 months after the incident.
The patient had no prior history of diabetes or hypertension,
and his thyroid profile was within normal limits.

Orbital Doppler ultrasonography findings are depicted in Video
1. What is your impression?

INTERPRETATION

Right orbital Doppler ultrasonography shows a dilated and
tortuous right superior ophthalmic vein with increased color

Figure 1: Clinical photograph showing patient's eyes appearing red with
proptosis
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flow. In the spectral Doppler study, arterialization of the venous
flow is shown Video 1.

Magnetic resonance imaging (MRI) of the brain with
angiography was performed in this patient, which revealed
enlarged bilateral cavernous sinuses (CSs), containing
multiple flow voids and a dilated and tortuous right superior
ophthalmic vein [Figure 2]. Prominent flow voids in the right
superior and inferior petrosal sinus left sphenoid-parietal
sinus and few prominent flow voids in the cerebellum were
also seen. Magnetic resonance (MR) angiography showed
a prominent right internal carotid artery (ICA), and early
filling of the right CS and its tributaries with dilated and
tortuous right superior ophthalmic vein [Figure 3]. These
findings were suggestive of direct carotid-cavernous fistula
(CCF).

Figure 2: Axial T2 W images (a and b) reveal right-sided proptosis and
dilated tortuous right superficial ophthalmic vein (thin arrow), dilated
left sphenoparietal sinus (thick arrow), and bilateral bulky cavernous
sinuses (dashed arrow)
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Figure 3: Three-dimensional time of flight magnetic resonance angiography of the brain showing a prominent right internal carotid artery (thin arrow
a), early filling of right cavernous sinuses (thick arrow b and c¢) and its tributaries (dashed arrow) with dilated and tortuous right superior ophthalmic

vein (curved arrow b)

Discussion

CCF, an abnormal communication between the ICA and CS,
typically affects young males in their third decade. It can be
categorized as either high or low flow, depending on the rate
of blood flow through the fistula. Direct CCF involves direct
communication between the ICA and CS, while indirect CCF
involves communication between the meningeal branches of the
carotid arteries and the CS. Barrow’s classification delineates
four types of fistulas (Types A to D), with Type A representing
high-flow direct fistulas between the intracavernous ICA and
CS. Types B, C, and D involve low-flow indirect fistulas, where
communication occurs between the meningeal branches of the
ICA, external carotid artery, or both, and the CS, respectively.["

The majority of direct CCF cases (69%—77%) stem from
trauma, with other causes including iatrogenic intervention and
collagen vascular disorders. Indirect CCF causes, often unclear,
may be associated with pregnancy, sinusitis, and surgical
procedures likely resulting in cavernous sinus thrombosis
with subsequent revascularization.!” Clinical manifestations
typically arise within days to months following traumatic
CCF, with patients commonly presenting with orbital bruit,
proptosis, chemosis, glaucoma, headache, and focal deficits
of the third to sixth cranial nerves.!'?

Diagnostic imaging modalities include orbital Doppler
ultrasonography, computed tomography (CT), MRI, and digital
subtraction angiography (DSA). Ultrasonography reveals
arterialization of venous flow, flow reversal, or thrombosis
in the superior ophthalmic vein. CT and MRI depict features
such as proptosis, dilated tortuous superior ophthalmic
vein, enlarged ipsilateral CS with lateral wall bulging, and
extraocular muscle thickening. MR angiography highlights
early contrast enhancement of the cavernous sinus and superior
ophthalmic vein, with additional findings such as extraocular
muscle enhancement and patchy intraorbital fat enhancement.
DSA serves as the gold standard for diagnosis, confirming the
fistula, identifying supplying meningeal branches or ICA wall
laceration in direct CCF, and evaluating flow dynamics in the
cavernous sinus and other venous sinuses.™

Conservative management is suitable for small, asymptomatic,
stable low-flow fistulas, as they may spontaneously close or
respond to carotid compression therapy. For direct CCF cases
with normal or minimal visual symptoms, conservative treatment
may be considered; otherwise, an endovascular approach is
warranted.! Embolization techniques, such as detachable
balloons, platinum coils, liquid embolizing agents (e.g. N-butyl
cyanoacrylate and ethylene-vinyl alcohol copolymer), stents,
or their combinations, are commonly employed for closure.!-

Our case underscores the significance of utilizing orbital
ultrasonography with Doppler in assessing CCF. It is crucial
for both residents and radiologists to maintain a heightened
level of suspicion for this anomaly in relevant clinical contexts.
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