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— Abstract —
Embolization of Carotid-Cavernous Fistula using a Silicone balloon and a Tracker Catheter System

Sun Yong Kim, M.D., Kil Ho Cho, M.D., Bok Hwan Park, M.D.

Department of Diagnostic Radiology, College of Medicine, Yeungnam University

With the recent introduction and development of the detachable balloon system, it has become the treatment
of choice in the management of carotid cavernous fistulas(CCFs).

But, since most delivery systems for embolization of CCF mainly depend on flow guidance for balloon delivery,
in cases of small fistula, pseudoaneurysm and arterialized venous collaterals, failure of balloon embolization can occur.

To overcome these limitations, the authors designed and used a new versatile, steerable, and flow-guided detachable
balloon system by using a Tracker catheter system with silicone or latex balloons. Using this maneuver, we could
get successful fistula occlusion in 7 out of 8 patients (silicone balloon). But in one case, we had to occlude the inter-
nal carotid artery at the fistula site, proximal and distal cervical portions of the internal carotid artery.

This balloon delivery system proved to provide high selectivity for fistula and relatively ease of handing.
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Table 1. Dimensions of Silicone Balloon

Uninflated Balloon Maximum Vol. Inflated Balloon

Size (mm) (mL) Size(mm)
0.85x3.5 0.10 3.8x9.0
1.50x 3.9 0.50 7.5x13.5
1.80x4.2 1.00 9.0x18.0
a

nrv

Fig. 1. a. Soft tip of the guide wire is lodged in the silicone
balloon.

b. Proximal end of the Tracker catheter and torque device
are closely apposed and fixed the guide wire to prevent
the advancing of guide-wire

c. Self-sealed silicone balloon mounted on Tracker
catheter with inflation with diluted contrast media. No
gold ball in the balloon.
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Table 2. Summary of the Results

Type and Occlusion of Occlusion of

Case No Age/Sex No.of balloon used Fistula only both ICA &

Fistula Complications

1 18/M Silicone x 1 + =
(1.50x3.9mm)

2 59/F Silicone x 1 + -
(0.85x3.5mm)

3* 23/M Goldvalve balloonx3 +
No. 16x 1, No.9x2

4 43/F Siliconex 1 ' + Il & VI Nerve
(1.50x3.9mm) (Pseudoaneurysm) palsy

5 32/M Silicone x 1 + Headache
(0.85x3.5mm)

6 39/F Silicone x 1 + -
(0.85x3.5mm)

7 24/M Goldvalve balloon x 1 + Headache
No.9

8 37/M Silicone x 1 + Headache
(1.50x 3.9mm)

9 22/M Silicone x 1 + -
(0.85x3.5mm)

10 47/M Goldvalve balloonx 1 +
No.9

*Initially silicon was used, but failed.

a

Fig. 2. Case 1.
a. Pre-embolization angiography shows typical carotid-cavernous fistula with prominently dilated superior opthalmic

vein and tortuous cortical veins.

b. Post-embolization angiography shows silicone balloon positioned in the horizontal portion of cavernous sinus
with obliteration of fistula (arrows).

c. CT after balloon embolization shows oval shaped balloon in the left cavernous sinus and no remarkable abnor-
mal configuration of the orbital structures.
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a
Fig. 3. Case 4.

b

a. Pre-embolization angiography reveals ovoid shaped pseudoanurysm from the proximal portion of cavernous por-
tion of the internal carotid artery. No remarkable contrast media filling into cavernous sinus and drain veins is seen.
b. Simple skull shows molding of balloon in the pseudoaneurysm.

a
Fig. 4. Case 6.

b

a. Carotid-cavernous sinus fistula with posterior venous drainage. Preembolization angiography shows upward devia-
tion of posterior one-half of the cavernous segment of internal carotid artery resulting from dilated cavernous sinus.
Opacification of pterygoid plexal veins(curved arrow) winout demonstration of opthalmic veins.

b. A small balloon(arrow) located near the petrous portion of internal carotid artery after embolization.
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Table 3. Comparison between Latex and Silicone Balloon

Chracteristice Latex Silicone
Distensibilites 1:5 1:9-16
Hysteresis - ++ +
Deflation 2-4 weeks >24 weeks
Shapes +++ +

Inflation diameter 5-30 mm 5-40 mm
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