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c A S E  R E p O R T

postsurgical TDAVF with superficial and deep venous 
drainage.

CASE REPORT

A 34-year-old male presented with intractable headache, 
visual disturbance, and seizures. He had undergone 
craniotomy for evacuation of an intracerebral hematoma 
7 years previously. Physical examination and neurologic 
assessment were unremarkable. Cranial computed 
tomography (CT) showed a hyperdense nodular lesion 
with surrounding gliosis in the right temporal lobe 
[Figure 1]. A diagnosis of arterio-venous malformation 
(AVM) was considered and CT angiography (CTA) and 
digital subtraction angiography (DSA) were performed 
[Figures 2 and 3]. DSA demonstrated a large tentorial 
DAVF fed by the right occipital, posterior auricular, 
superficial temporal, and middle meningeal branches 
of right external carotid artery (ECA) [Figure 3a]. 
The lesion was also supplied by the internal carotid 
system (ICA) through the temporo-occipital branch of 
right middle cerebral artery (MCA) [Figure 3b]. The 
cortical veins over the temporal lobe were dilated and 
arterialized. DSA also demonstrated a venous reflux 
into the fronto-parietal cortical veins due to increased 
venous pressure. A diagnosis of tentorial DAVF, Cognard 
type IV was made.[4]
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INTRODUCTION

Intracranial dural arterio-venous fistulas (DAVFs) 
account for 10–15% of all arterio-venous malformations 
(AVMs) of the brain. A DAVF may have a single or 
multiple fistulae with a nidus that lies entirely within 
the dura.[1,2] Tentorial DAVFs (TDAVF) comprise 
4–8% of all DAVFs.[1-6] These lesions are located in the 
tentorium and are supplied by feeders arising from the 
meningo-hypophyseal trunk, middle meningeal artery, 
or occipital artery. The venous drainage is variable and 
depends on the location of the fistula. Some TDAVFs 
with leptomeningeal venous drainage or drainage into 
the vein of Galen may present with behavioral changes, 
hemorrhage, or progressive neurological deficits.[1] 
Some of these lesions may be located at the tentorial 
hiatus; this deep location, multiple sources of arterial 
input and large draining veins make them difficult 
lesions to manage.[1,4,7-11] We describe a patient with a 
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In the first stage, we planned to embolize the ECA feeders to 
the DAVF. Under general anesthesia, a 6F guiding catheter 
was inserted into the right common carotid artery. Through 
the guiding catheter, the right preauricular artery, occipital 
artery, and the parietal branch of superficial temporal 
artery were selectively catheterized using flow-directed 
microcatheters (Ultraflow, ev3, Irvine, CA). The portions 
of the DAVF deriving supply from these branches of the 
ECA were embolized by injecting a liquid embolic agent 
(ONYX, ev3, Irvine, CA). Postembolization DSA revealed 
residual fistula nidus being fed by the temporo-occipital 
branch of the right MCA [Figure 3c].

The neurologic status of the patient remained 
unchanged after the procedure. Two days after the 
embolization procedure, the patient underwent 
craniotomy and excision of the residual fistula. Surgery 
was performed with the patient positioned in the left 
lateral position, via a right posterior temporo-occipital 
approach. A fresh right temporo-occipital craniotomy 
was made, posterior to the previous craniotomy opening. 
All the dural feeders were coagulated and the dura 
surrounding the venous ampula was excised. The MCA 
feeder to the fistula was clipped using a medium sized 
titanium Ligaclip and cut (Teleflex medical, RTP, NC, 
27709 USA). The lax venous ampula was then excised 
[Figure 4]. 3D-CTA [Figure 5] and DSA [Figure 6] 
on the 5th postoperative day demonstrated complete 
elimination of the DAVF.

DISCUSSION

Te n t o r i a l  DAV F s  a r e  a n  u n c o m m o n  a n d 
angioarchitecturally distinct subset of dural AVFs.[4] 
TDAVFs often have exclusive leptomeningeal venous 
drainage without any efflux into the dural sinuses. This 
leads to chronic venous hypertension of the cortical veins 

and patients may present with progressive neurological 
deficits, behavioral changes (79–92%) or intracranial 
hemorrhage (ICH) (38–74%).[1,4,7,10,12-14] The TDAVF 
may have been responsible for the intracerebral 
hematoma that occurred in this patient 7 years ago. 
Another possibility is that the hematoma occurred due 
to unrelated causes and the surgery may have been 
responsible for creating the DAVF as has been described 
in literature.

Two angiographic classification systems are widely 
employed for TDAVFs. They were described by Borden–
Shucart and Cognard. Both systems highlight the 
importance of cortical venous drainage in DAVFs.[4,12,15] 
In the present patient, there was a large venous varix 
that drained into the leptomeningeal veins. Lewis et al. 
reported that 57.4% of TDAVFs may be associated 
with a venous varix and up to 74% may present with 
ICH.[14] Borha et al.[16] reported one case of TDAVF 
with giant venous ampulae managed with a combination 
of embolization and surgery. The risk of spontaneous 
hemorrhage is estimated to be 1.8 % per year.[16] The 
source of hemorrhage is usually not the fistula itself but 
the distended leptomeningeal veins and venous varices.[6] 
Awad et al.[1] identified the presence of leptomeningeal 
venous drainage and the presence of venous varices as 
the most important risk factors for aggressive behavior. 
Aggressive lesions may present with progressive 
neurological deficit, behavioral changes, increased 
intracranial pressure, or spontaneous ICH.[11,16-20]

High-grade intracranial DAVFs usually have leptomeningeal 
venous drainage and early treatment is warranted. The  
fistulae with retrograde cortical venous drainage are 
associated with a high risk of early rebleed (35%), often 
within 2 weeks of the first hemorrhage.[21] Therefore, in 
those DAVFs that present with ICH and are found to have 

Figure 1: Tomography on admission, demonstrating an encephalpmalasia 
with hyperdense lesion and artifact of multiple ligation clips

Figure 2: Sation 3-D CT angiography, showing huge ampullae and 
leptomeningeal cortical draining veins of the fistula
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Figure 3a: Cerebral artery angiograms: Right external cerebral angiograms 
showing multiple arterial supplies to the fistula from right external carotid 
artery, occipital artery, posterior auricular, superficial temporal and middle 
menengial branches

Figure 3b: Right internal carotid lateral view demonstrating arterial supply 
to the fistula from middle cerebral artery

Figure 3c: Post-embolisation cerebral angiograms showing residual fistulas 
and venous dilatations Figure 4: The surgical specimen of the venous ampulae of the fistula

Figure 5: Post-operative 3-D CT angiography showing complete and 
permanent occlusion of the fistula

Figure 6: Post-opererative cerebral angiography showing complete and 
permanent occlusion of the fistula
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retrograde leptomeningeal venous drainage, early treatment 
is an absolute imperative.[21]

The goal of treatment is permanent and complete 
obliteration of flow through the arteriovenous shunt. 
Several different treatment modalities have been proposed, 
including excision of the fistula, surgical skeletonization 
of the dural sinus, surgical interruption of leptomeningeal 
veins,[6,11,12,22,23] endovascular trans-arterial and/or 
transvenous embolization,[22,24-26] and radiation therapy 
(conventional or stereotactic radiosurgery).[14,18,27-29] 
Although endovascular therapy is currently considered 
the mainstay of treatment, complete obliteration may 
not always be achieved with endovascular techniques 
alone. The management paradigm for high grade DAVFs 
in general and TDAVFs in particular is a matter of 
controversy. Surgery may often be a component of the 
treatment strategy. This is because of the pattern of 
venous drainage of these lesions, which is into the cortical 
veins rather than into venous sinuses.[6,30,31] Where 
endovascular embolization fails to completely obliterate 
the DAVF, surgery is used as a complementary strategy. 
Transarterial embolization as a standalone therapy results 
in complete and permanent obliteration of the DAVFs in 
less of 50% of cases.[23] In many instances, recanalization 
of embolized vessels occurs.

Owing to the complexity of the angioarchitecture of the 
TDAVF in the present instance, endovascular occlusion 
of the ECA feeders was planned as the first stage in 
treatment. Trans-arterial embolization led to a significant 
reduction of the blood flow through the DAVF and 
was instrumental in reducing the turgor of the venous 
varix. A combination of endovascular embolization 
and microsurgical techniques is required to adequately 
manage most high grade tentorial DAVFs.

CONCLUSION

Tentorial dural arteriovenous fistulas with leptomeningeal 
drainage and venous varices are rare lesions that have 
an aggressive behavior. Patients may present progressive 
neurological deficits. Treatment of these lesions is 
challenging and is best accomplished by a combination 
of endovascular and surgical approaches, depending on 
the anatomy of the lesion.
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