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Improved Localization of Carotid Cavernous Fistula during 
Angiography 
C. Mark Mehringer,1 Grant B. Hieshima,1 
Verity S. Grinnell,1 Fang Tsai, 2 and 
H. F. W. Pribram3 

The use of detachable balloons for treating carotid cav­
ernous sinus fistulas is increasing [1-6]. Its success requires 
exact localization of the fistula site, which may not always 
be possible with standard angiographic techniques [7]. 
Rapid opacification of the venous side of the fistula is apt to 
obscure the point of arteriovenous communication before it 
is precisely delineated . Rapid filming (four or more films per 
second), special projections, and subtraction technique are 
useful adjuncts to standard technique but may not be ade­
quate. 

Several carotid occlusive techniques for improving the 
angiographic localization of carotid cavernous fistulas have 
been described. Huber [8] used ipsilateral carotid compres­
sion during vertebral artery injection to fill the fistul a retro­
gradely via the posterior communicating artery. The fistula 
is often well localized by this method, but it requires a patent 
posterior communicating artery. Cares et al. [9] used a Prolo 
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balloon catheter to occlude the carotid artery at the fistula 
site or distal to it while injecting contrast medium through a 
proximal side port. Berenstein and Kricheff [10] used a 
double-lumen balloon catheter to occlude the carotid artery 
proximal to the fistula while injecting through an end hole . 

Technique 

We have used a si mple, straightforward technique for 
improving fistula site localization. First, the internal carotid 
artery on the side of the fistula is catheterized with a stan­
dard angiographic catheter. The carotid artery proximal to 
the catheter tip is then temporarily occluded by digital 
compression while contrast injection and filming are simul­
taneously performed . Occlusion of the artery need be main­
tained on ly for the few seconds of filming ; we usually film at 

Fig. 1 .-A, Early film from standard 
angiog raphic seri es. Carotid-cavernous 
fistula; exact site is unclear. B, With ip­
silateral compression, level of fistula in 
carotid is seen. 
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Fig . 2. -A and B, Routine lateral and 
frontal views fail to show prec ise fistula 
site. C and D, With ipsilateral compres­
sion. Fistula site in posterior medial as­
pect of c~vernou s carotid (arrowheads). 

Fig . 3. -A, Demonstration of distal 
carotid and fistula (arrowhead ) by Huber 
technique. B, Proximal carotid and fis­
tula by carotid compression. Gap in ca­
ro ti d filling (length of arrow) using both 
techniques suggests transection of ar­
tery. 

A 

c 

A 

CAROTID CAVERNOUS FISTULAS 83 

B 

D 

B 



84 MEHRINGER ET AL. AJNR :3, January / February 198 2 

2 films / sec for 3 sec. By this maneuver, flow through the 
fistula is temporarily diminished and films showing the exact 
fistula site can be acquired before it is obscured by sur­
rounding venous channels (fig. 1). Thorough occlusion of 
the carotid artery is necessary; this has not been difficult to 
achieve. The lateral angiographic projection usually pro­
vides more information. The frontal projection may be helpful 
in some cases, but we do not use it routinely (fig. 2). Coning 
the angiogram to the head or se lla and orbital region mini­
mizes radiation exposure to the operator 's hand. 

Discussion 

We have used this technique in evaluating more than 30 
of 40 patients with carotid cavernous fistula. It has been 
successfu l, demonstrating the exact fistula site in almost all 
instances. In some cases where there is a complete tran­
section or a lengthy fistulous rent in the cavernous carotid 
artery , it is useful to employ Huber 's technique in conjunc­
tion with ours. This better delineates the status of the distal 
carotid artery and any gap between the proximal and distal 
ends of the fistulous carotid (fig. 3). 

We have found the technique to be safe and effective, 
and there have been no complications . Anticoagu lation is 
not required and no special catheter is needed. The proce­
dure is no more difficult to perform than angiography itself 
and can be easily and quickly accomplished during the 

initial angiographic evaluation . 
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