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perperfusion syndrome after the treatment has never been re-
ported in the English literature. Herein, we report a severely in-
jured patient developing cerebral hemorrhage, which would be 
because of hyperperfusion syndrome, after successful endovas-
cular treatment of bilateral TCCFs with covered stents. 

CASE REPORT

A 48-year-old man was involved in a motor vehicle accident 
and suffered from spleen laceration, multiple bilateral rib frac-
tures, hemopneumothorax, basal skull fracture, and left fronto-
temporal epidural hemorrhage (EDH). On arrival in the emer-
gency room, his Glasgow Coma Scale was rated as 4 and pupillary 
reflex was prompt to light. Vital signs indicated hypovolemic 
shock, which persisted despite fluid resuscitation and transfu-
sion. An emergent splenectomy was performed because spleen 
laceration was the most likely to cause of hypovolemic shock. 
He was admitted to department of neurosurgery to treat trau-
matic head injury afterwards. 

The day after admission, his pupil was dilated to 8 mm, and 
computerized tomography (CT) demonstrated increased amount 
of EDH and cerebral contusion. However, surgical treatment 
was impossible because of unstable vital signs at that time. EDH 
and cerebral contusion were progressively improved on serial 
CT scans. On the nineteenth day after admission, eyelid swell-
ing, bilateral proptosis, and chemosis were found (Fig. 1A), and 
bruit was heard over the bilateral periorbital regions. CT images 

INTRODUCTION

Traumatic carotid-cavernous fistula (TCCF) is a high-flow 
communication between the internal carotid artery and the 
cavernous sinus. Depending on the size and venous drainage, it 
may cause neuro-opthalomolgic symptoms, cranial nerve palsy, 
or cerebral hemorrhage. Detachable balloons have been widely 
used for treatment of TCCF since the early 1970. But nowadays, 
other treatment options, such as transarterial and/or transve-
nous coil embolization and trapping of the ICA, are adopted on 
a case-by-case basis because detachable balloons are not always 
successful and not available everywhere6,7,13,16,18). Recently, cov-
ered stents have been emerged as a valid alternative to replace 
previous treatment methods2,4,11). However, the use of covered 
stents may involve some problems, for example, difficult navi-
gation of the stent devices due to high stiffness, no availability 
of mounted covered stents >5 mm in diameter, and a risk of in-
stent thrombosis or stenosis2,4,15). TCCF usually is single and 
unilateral, but unilateral double TCCFs and bilateral TCCFs are 
uncommon12,16,18-20). In addition, cerebral hemorrhage from hy-
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of one CCF may change the hemodynamics of contralateral 
TCCF, in other words, sudden blockage of the contralateral ve-
nous drainage through intercavernous sinus may make venous 
hypertension worsen; 2) compromised flow in the ICA after 
therapeutic occlusion may increase intravascular pressure on 
the contralateral side to expand the shunt, particularly patient 

revealed engorged superior ophthalmic vein, pointing to TCCF. 
Catheter angiography confirmed the presence of bilateral large 
TCCFs, draining to the bilateral ophthalmic veins, bilateral in-
ferior petrosal sinuses, left sylvian vein, and left petrosal vein 
(Fig. 1B, C).

Endovascular treatment of TCCF was performed under gener-
al anesthesia. Percutaneous access was obtained via the right fem-
oral artery. A bolus of 3,000 IU of heparin was administered via 
intravenous route after placement of a 7F femoral sheath, and an 
additional bolus of 1,000 IU was injected hourly. A 7F guiding 
catheter was placed in the right cervical ICA and a microcatheter 
over a microguidewire was introduced into the cavernous sinus 
through the fistula, and an attempt was made to close the fistula 
by balloon-protected transarterial embolization using Hypergli-
deTM occlusion balloon system for ICA protection and 8 detach-
able coils for occlusion of the fistula : 4 bare coils and 4 coated 
coils (HydroCoilTM). However, this balloon-protected endovas-
cular occlusion was incomplete and the number of coils applied 
already exceeded the cap put by the National Health Insurance 
System, so that a covered stent (Jostent GraftMasterTM 3.5×19 
mm, Abott) was deployed to occlude the fistula. Eventually, right 
TCCF was completely treated (Fig. 2A). The same procedure was 
introduced to the left TCCF; balloon-protected coil embolization 
was attempted using the same HyperglideTM occlusion balloon 
system and 5 coated coils. However, the fistular flow was not de-
creased, so that a covered stent (Jostent GraftMasterTM 3.5×16 
mm, Abott) was additionally deployed (Fig. 2B).

After the procedure, the patient was given 100 mg aspirin and 
75 mg clopidogrel daily via nasogastric tube immediately, and 
was maintained at normotensive blood pressure in intensive 
care unit. The patient was semicomatous, same as in the prepro-
cedural status, but periorbital bruit and ophthalmic manifesta-
tions were disappeared immediately after the procedure. Follow-
up CT scans successively demonstrated hemorrhagic foci in the 
left parietal lobe at 1 day and the genu of the corpus callosum at 
2 days (Fig. 3), both of which belonged to the region that was in-
fracted previously of the left ACA territory from the initial sub-
falcine herniation. Assuming that the cerebral hemorrhages 
were associated with hyperperfusion syndrome after correction 
of the large shunts, we decided to induce barbiturate coma ther-
apy for 6 days. New hemorrhages or any progression of the ex-
isting one were not identified, and follow-up CT scans showed 
decreased attenuation and size of the hemorrhages, consistent 
with resolving hemorrhage, on the ninth day. The patient was 
transferred to a rehabilitation hospital afterwards.

DISCUSSION

It is estimated that incidence of TCCF is 0.17-1.01% after head 
injury. It usually unilateral, but bilateral TCCFs have been rare-
ly reported in the English literature3,9,13,16,18-20). Intracranial hem-
orrhage following treatment of bilateral TCCFs is found to be 
very rare, but several explanations are discussed : 1) occlusion 

Fig. 1. Preprocedural findings of a patient with bilateral carotid-cavern-
ous fistulae. Photograph shows bilateral proptosis, chemosis, and eyelid 
edema (A). Right (B) and left (C) carotid angiograms reveal bilateral ca-
rotid-cavernous fistulae with shunts to the ophthalmic vein (black ar-
rows), inferior petrosal sinus (black arrowheads), and petrosal vein 
(white arrow). 
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Fig. 2. Angiographic findings following endovascular treatment with 
covered stents. Completion angiogram shows complete occlusion of ca-
rotid-cavernous fistula on the right (A) and left (B). 

Fig. 3. Follow-up CT images. One-day (A) and two-day (B) follow-up CT 
scans show two focal hemorrhagic foci in the left parietomedial region 
(white arrow) and the genu of the corpus callosum (black arrow), both of 
which occurred in the previously infarcted territory of the left anterior 
cerebral artery.
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occur even after successful endovascular treatment of TCCF. 
However, its relations with bilaterality of TCCF or the amount 
of shunt, and its predilection for infarcted regions have yet to be 
determined.
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CONCLUSION

We emphasize that cerebral hyperperfusion hemorrhage can 
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