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Trans-radial artery graft bypass embolization for traumatic carotid-cavernous
fistula: case report
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Department of Neurosurgery, Asahikawa Red Cross Hospital

@Abstract@®

Objective: We report a case of traumatic carotid-cavernous fistula treated with a combination of
endovascular therapy and direct surgery.
Case presentation: A 24-year-old man presented with blurred vision and diplopia 6 years after a traffic
accident. Cerebral angiography revealed a right carotid cavernous fistula with dilated cavernous sinus.
After initial transarterial embolization of the cavernous sinus and internal carotid artery, a residual shunt
was detected at the distal end of the coil mass. To reduce hemodynamic stress in the sacrificed internal
carotid artery, we performed extracranial-intracranial high-flow bypass using a radial artery graft,
and direct trapping of the internal carotid artery between the cervical bifurcation and the immediately
proximal portion of the ophthalmic artery. However, a residual shunt from the distal end of the clip
remained. Coil embolization of the fistula via radial artery graft occluded the residual shunt completely.
Conclusion: Endovascular treatment via radial artery graft is a safe and valuable alternative when the
primary access route is eliminated.
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Fig. 1 Angiographic findings on presentation.

A : Lateral right internal carotid angiography shows an arteriovenous shunt in the cavernous portion and retrograde
leptomeningeal venous drainage from the dilated cavernous sinus.
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: The right anterior cerebral artery and middle cerebral artery territories are supplied by cross-flow from the left
: Transarterial embolization of the right cavernous sinus and internal carotid artery had been performed in a previous

: Residual shunt is apparent at the distal end of the coil mass.
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Fig. 2 Intraoperative image (A) and schematic representation of the surgical procedure (B). The right internal carotid
artery has been clipped at the immediately proximal portion of the ophthalmic artery after creating a CC-RA-M2
bypass. The coil mass prevents complete closure of the clip, requiring resection of the cavernous sinus ().

CC: common carotid artery, CS: cavernous sinus, EC: external carotid artery, IC: internal carotid artery, ON: optic nerve,

OpthA: ophthalmic artery, RA: radial artery graft
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Fig. 3 Angiographic findings at 3 weeks after direct surgery. Right common carotid angiography shows the residual
shunt and the right middle cerebral artery territory supplied via the high-flow bypass (A: anteroposterior view;
B: lateral view). Left internal carotid angiography (C: anteroposterior view, D: left oblique view from 3D-rotation
angiography) shows a residual fistula immediately distal to the clip (white arrow).
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Fig. 4 Anteroposterior view from right common carotid angiography of the cervical portion, showing the route of the
radial artery (RA) graft bypass (A: white arrows) and position of the 6-Fr guiding catheter (A, B: arrow) and floppy
4-Fr guiding catheter (B: arrowheads). The residual fistula has been obliterated by detachable coils via an RA graft (C:
pre-embolization, D: microangiography showing the ophthalmic artery, E: tip of the microcatheter passing through the
fistula to the cavernous sinus, F: post-embolization, lateral view). The configuration of coils deposited from the fistula to
the C2 portion of the internal carotid artery and anterior choroidal artery is preserved (). Weak residual shunt flow is

apparent (F).
OpthA: ophthalmic artery.
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Fig. 5 Follow-up right common carotid angiography shows disappearance of the fistula and filling of the right anterior
and middle cerebral artery territories via high-flow bypass (A: anteroposterior view, B: lateral view).
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