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Fig. 1. Helical orbital CT in a control patient
A. Axial contrast enhanced CT shows normal superior ophthalmic vein (arrow) that has lower attenuation than ipsilateral posteri-
or cerebral artery (arrowhead) of the same patient.
B, C. There is no dilatation of superior ophthalmic vein or bulging of cavernous sinus on coronal CT images.
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Table 1. CT and Angiographic Findings of 16 CCFs in Consensus

by 3 Observers
Helical CT findings Angiography
No. SOVE SOVD(A) SOVD(C) CSB EOMT Type DSOV

1+ + - + + D-CCF +

2+ + + + + DCCF +

3+ + + + + D-CCF +

4+ + - + + D-CCF +

5 + + - + - D-CCF +

6 + - + - — DAVF +

7+ + + + DAVF  +

8 - - + + - DAVF -

9 - - - - DAVF -
10 + + - + + DAVF -
11+ + + - + DAVF +
12+ + + - + DAVF  +
13+ + - + - DAVF  +
14+ + + + - DAVF -
15+ + - + — DAVF +
16+ - - + + DAVF -

SOVE, early enhancement of superior ophthalmic vein; SOVD(A),
dilatation of superior ophthalmic vein on axial image; SOVD(C),
dilatation of superior ophthalmic vein on coronal image; CSB,
bulging of cavernous sinus; EOMT, thickening of extraocular
muscle; DSOV, drainage via superior ophthalmic vein; D-CCF, di-
rect carotid-cavernous fistula; DAVF, cavernous dural A-V fistula.
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Fig. 2. Helical orbital CT in a 49-year-
old woman with direct CCF

A. Axial contrast-enhanced CT shows
strong enhancement of dilated superior
ophthalmic vein (arrow).

B. Coronal CT image shows dilatation
of the left superior ophthalmic vein
(arrow) and asymmetrical thickening
of extraocular muscles (arrowheads)

C. Bulging of left cavernous sinus (thin
arrow) is also demonstrated.

D. Angiogram of the left internal carotid
artery shows direct shunt flow to cav-
ernous sinus, which drains to superior

. ophthalmic vein (arrow), petrosal sinus-
'~ es, and cortical veins.
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Table 3. k-value of Helical CT Signs for Carotid-Cavernous

Fistula by 3 Observers
Observer pair SOVE  SOVD(A] SOVD(C) CSB EOMT
1vs.2 1.00 0.71 0.60 0.60 0.71
1vs.3 1.00 0.81 0.80 0.73 0.69
2vs.3 1.00 0.89 0.61 0.64 0.77

SOVE, early enhancement of superior ophthalmic vein; SOVD(A),
dilatation of superior ophthalmic vein on axial image; SOVD|C),
dilatation of superior ophthalmic vein on coronal image; CSB,
bulging of cavernous sinus; EOMT, thickening of extraocular
muscle.

Table 2. Sensitivity and Specificity of Helical CT Signs in 16 Patients with Carotid-Cavernous Fistula and 28 Control Patients

Sensitivity (%)

Specificity (%)

Observer SOVE ~ “OVD SOVD CSB EOMT  SOVE SOVD  SOVD CSB EOMT
(A) (C) (A) ()
1 88 56 56 56 63 100 100 86 82 100
2 88 81 75 88 75 100 100 86 93 %
3 88 75 50 69 56 100 100 79 93 9%
Overall 88 71 60 71 65 100 100 83 89 98

SOVE, early enhancement of superior ophthalmic vein; SOVD(A),

dilatation of superior ophthalmic vein on axial image; SOVD(C), dilata-

tion of superior ophthalmic vein on coronal image; CSB, bulging of cavernous sinus; EOMT, thickening of extraocular muscle.

Fig. 3. Helical orbital CT in a 53-year-old man with cavernous dur-

. al A-Vfistula

A, B. Axial contrast-enhanced helical CT shows strong enhance-

- ment of superior ophthalmic vein in the absence of dilatation (ar-

row, A). The degree of enhancement of SOV is similar to that of

- the right posterior cerebral artery (arrowhead, B)

C. Symmetrical bulging of both cavernous sinuses (arrows) are
seen on coronal CT.
D. Angiogram of the right external carotid artery shows faint

- opacification of the right cavernous sinus (arrow, Left) via multi-

ple fine dural branches of the right external carotid artery.
Angiogram at delayed phase shows venous drainage via right
sphenoparietal sinus (arrowhead, Right) and right clival plexus
(thin arrow, Right). Note that there is no demonstrable opacifica-
tion of the superior ophthalmic vein on angiograms.
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Helical CT Finding of Carotid-Cavernous Fistula:
A Sign of Early Enhancing Superior Ophthalmic Vein'

Jae Hyung Kim, M.D., Dong Gyu Na, M.D., Hong Sik Byun, M.D., Jae Wook Ryoo, M.D.

'Department of Radiology, Samsung Medical Center, Sungkyunkwan University School of Medicine

Purpose: The purpose of this study was to determine the diagnostic value of a sign of early enhancing superior
ophthalmic vein (SOV), as seen on helical CT images in patients with carotid-cavernous fistula (CCF).

Materials and Methods: This study involved 16 patients with CCF and 28 control patients. Axial CT images
with scanning delays of 30 seconds following bolus injection of contrast material (90 mL, 3 mL/sec) were ob-
tained, and this procedure was followed by coronal CT imaging. To determine the presence or absence of ear-
ly enhancement or, dilatation of the SOV, bulging of the cavernous sinus, and enlargement of extraocular mus-
cle, CT images were analysed by three observers in a blinded, random manner. Early enhancement of SOV
was determined to be present where enhancement of the SOV was similar to or stronger than that of the ipsi-
lateral posterior cerebral artery.

Results: A sign of early enhancing SOV was seen in 14 of the 16 patients with CCF but in no control patients
(88% sensitivity and 100% specificity). The respective sensitivity and specificity of other CT features were 71%
and 100% (dilatation of the SOV, as seen on axial images), 60% and 83% (dilatation of the SOV, as seen on
coronal images), 71% and 89% (dilatation of the cavernous sinus), and 65% and 98% (enlargement of extraocu-
lar muscle).

Conclusion: A sign of early enhancing SOV is a characteristic and specific CT finding of CCF, and is useful for
the diagnosis of CCF.
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