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Figure legends

Figure 1 : Schema of balloon protection

Complete occlusion of the sinus is difficult with PTA balloon catheter due to its low
comformability. There exist the risk of ONYX migration into the open space between
sinus wall and inflated balloon. If the vein of Labbe drains into this space, migrated
ONYX may occlude the Labbe.

Figure 2 : Shape and size of Shoryu 7x7mm
The shape of balloon inflated with 1ml,2ml, and 3ml saline.

Figure 3 : 3D rotational angiographic findings of the right external carotid angiography
(stereoscopic view)

The main feeder is the right occipital artery (arrow head) and the main fistula (dotted
circle) is formed at the posterior wall of the right sigmoid sinus. The shunt flow is
drained into the parallel sinus located at the posterior part of the right sigmid sinus.
Small shunt supplied from the right middle meningeal artery(arrow) is formed around

the stenosed right taransvese sinus (large arrow).

Figure 4 : PCG and angiographic findings of the right occipital artery angiogram during

balloon occlusion at the proximal portion of the right transverse sinus.

A. Plain craniogram. A P view. B. Plain craniogram. lateral view. The balloon is

inflated and occludes the proximal part of the stenosed transverse sinus.

C. Selective right occipital artery angiogram. AP view. D. lateral view. The proximal
part of the stenosed right transverse sinus is obliterated with the balloon catheter.
However, the shunt is not completely occluded. Therefore, retrograde cortical venous
drainage (arrow head) appeared after balloon occlusion. Arrow shows the stenosed
sinus. Dotted square circle shows obliterated sigmoid sinus and dotted circles show the

shunt pouch.

Figure 5 : PCG and angiographic findings of the right occipital artery angiogram during

balloon occlusion at the proximal portion of the right transverse sinus.

A. Plain craniogram., A P view. B.Plain craniogram. lateral view. The ballon catheter
is inflated at the distal and proximal part of the right transverse sinus including the
stenotic portion.

C. Selective right occipital angogram. AP view. D. lateral view. The right transverse



sinus is completely occluded with the balloon including the entire shunt. The shunt is

not opacified on the right occipital artery angiogram.

Figure 6 : ONYX injection from the balloon inflated Scepter C

A,B,C,D. Angiogram during ONYX injection. ONYX is injected from the Scepter C
balloon catheter. ONYX diffuses into the the occipital artery and parapell sinus
loacted at the posteior part of the right sigmoid sinus beyond the shunt. (dotted circle)

Figure 7 : Selective and superselective right middle meningeal artery angiogram
A. AP view, B. Lateral view. Tiny shunt supplied from the posterior convexity branch of
the right middle meningeal artery is demonstatd at the stenoed posrtion of the right
transverse sinus (arrow) .Superselective angiogram from the Defrictor navigated into
the just proximal portion of the shunt point.

C. AP view, D. lateral view. The tiny shunt draining into the distal portion of the sigmoid

sinus is opacified. Arrows demonstrates the navigated Defrictor.

Figure 8 : Right external carotid angiogram after occlusion of the shunt under sinus
protection

A,B. AP view, C,D. lateral view. Dural shunts are completely obliterated.

Figure 9 : Right internal carotid angiogram after embolization
A. AP view, B. lateral view. The normograde flow of right transverse sinus, sigmoid

sinus (arrow) and the vein of Labbe are kept patent (arrow head) .

Figure 10 : The external carotid angiogram beyond the posterior auricular artery

A. Anter-posterior view of the angiogram, B. Lateral viewof the angiogram.

The shunt is formed around the distal part of the transverse sinus and shunt flow drains
from the right confluence to the transverse — sigmoid sinus. Arrows show the shunt

pouch.

Figure 11 : Road mapping images and plain craniogram before and after treatment.

A: The balloon is inflated at the confluence to occlude the entry of ONYX into the sinus.
Arrows show the figure of the inflated balloon. B: The migration of ONYX into the
confluence is protected by the inflated balloon. C: ONYX diffuses into the shunt pouch

around the transverse sinus. D: ONYX is injected from the proximal branch of the middle



meningeal artery. Shunt pouch around the left transverse sinus is completely closed.
Coils shows the occlusion of the feeding artery for the another shunts at the previous

treatment session.

Figure 12 : Left external carotid angiogram
A,B. Antero-posterior view, C, D. Lateral view
The shunt located at the left transverse sinus was completely disappeared, although

another shunts located at the skull base is demonstrated.
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