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Summary: Dural arteriovenous fistula (DAVF) with sinus occlusion and cortical reflux often Key words:

presents with neurological symptoms. These symptoms are due to venous congestion and * dural arteriovenous fistula
hypertension that often result in intracranial hemorrhage and venous infarction. We investigate * venous outflow

25 patients (9% of all our DAVF cases) including 19 males and 6 females aged from 46 to 79 years * congestion

old with brain dysfunction due to marked venous reflux from DAVF. The lesions were located * hemorrhage

in the lateral sinus in 17 patients, the superior sagittal sinus in 2, the tentorial sinus in 3, and + embolization

other locations in 3 cases. Clinical manifestations included hemorrhage with various neurological

deficits in 10 patients and brain dysfunction due to venous congestion in 15 patients, including
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7 with visual disturbances, 5 with cognitive dysfunction or dementia, 4 with convulsions, and 3
with other symptoms.

Twelve patients were treated with transarterial embolization (TAE), 10 with transvenous
embolization and 3 with surgical sinus packing. Sinoplasty with balloon catheter was performed
in 3 patients. Angiographically, the fistula was totally occluded in 16 patients, almost completely
occluded in 7 and only partially occluded in 2. TAE with glue showed a high cure rate
(70%). Symptoms improved or recovered in 18 patients. However, symptoms did not change
in 3 patients, including 1 with pre-operatively severe neurological deficits and 2 with visual
disturbance untreated for a prolonged time or treated palliatively. We found that there were 2
venous reflux patterns to the cortical vein in cases of DAVF. They include reflux to the cortical
vein as the only drainage route from the isolated sinus, and retrograde flow through the sagittal
sinus due to the bilateral occlusion of lateral sinus resulting in pancerebral vascular congestion.
The former represented the aggressive type and showed focal venous congestion and required
early occlusion of shunt flow. The latter showed more chronic progression with cognitive or
psychological dysfunction requiring reconstruction of the drainage pathway as well as shunt

LR KRR FBEERSASRZER Iitfm R R (A5 H 2010, 1.12) (s H 2010. 4. 1) GEKEIG © T466-8550 % M4k i B AIX
FEEENT 65 % B REE S iy e =i %) [Address correspondence: Shigeru Miyachi, M.D. Department of Neurosur-
gery, Nagoya University Graduate School of Medicine, 65 Tsurumai-cho, Showa-ku, Nagoya, Aichi 466-8550, Japan]



occlusion. These treatments should be performed as early as possible to avoid irreversible

damage to the brain.

Although treatment strategy should be selected according to the location of each DAVF and its
possible approach, transarterial target embolization using liquid embolic materials is promising

due to its high cure rate.

Table 1 Case summary (treatment strategy and angiographic results by location)

Treatment strategy

Angiographic results

TAE* TVE TVE surgical sinus total subtotal  partial

+sinoplasty  packing occlusion occlusion occlusion
transvers sigmoid 6 7 2 2 1 5 1
tentorial 3 0 0 0 2 1 0
superior sagittal 2 0 0 0 1 1 0
cavernous 0 0 0 1 1 0 0
multiple 1 0 1 0 1 0 1

TAE: transarterial emboliation, TVE: transvenous embolization
*TAE was combined in 3 cases to expect the booster effect.
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Table 2 Clinical outcome*

Clinical symptoms* Clinical results**
associated

with venous congestion cure

improvement no change

visual disturbance 3 1 2

dementia, cognitive
dysfunction

aphasia

depression

convulsion

consciousness disturbance

- O N = ON
o - O O O o

O = N = = W

vertigo

*except for 3 cases with the sequela due to the subcortical
hematoma

**Total number of each item is not correlated with case
numbers because multiple symptoms are often observed in 1
case.
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Fig. 1 A case of DAVF at transvers and sigmoid sinus (TS-SS) with impaired drainage
route.
CT scan shows multiple subcortical hematoma (A) and external angiogram revealed
multiple shunt at the left TS-SS with remarkable reflux to SSS due to the distal end
of left SS (asterisk) and severe stenosis of right TS (arrow) (B, C) and marked con-
gestion of cortical venous outflow (D). Transvenous coil packing of left TS-SS via
right TS (E) resulted in the total occlusion of the shunt (F). Sinoplasty of right TS
(double arrow) resulted in the recovery of normal venous drainage (G, H).
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Fig. 2 A case of DAVF at the cavernous sinus (CS) refluxing into super

ficial temporal vein (arrow) from both dural feeders of carotid
artery (A). Under the right frontotemporal craniotomy Sylvian vein
was exposed (B). A microcatheter was inserted into the affected
sinus through the needle indwelled in the Sylvian vein (B) and
coils were placed (C). Postoperative angiogram showed complete
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occlusion of DAVF (D).
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Fig. 3 A case of aggressive DAVF at transvers sinus (TS) with isolated sinus presenting

headache and convulsion (A).

After the embolization of dural feeders from both external carotid artery and right
vertebral artery, lastly a microcatheter was placed into the most distal part of right
middle meningeal artery (B) and it was embolized with diluted glue to penetrate the
shunt (C). Postoperative angiogram showed complete occlusion of DAVF (D).
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Fig. 4 A case of focal cerebellar edema due to the tentorial DAVF with impaired outflow
presenting ataxia (A). Feeders from occipital artery and posterior meningeal artery (B)

AB|C

were embolized with diluted glue. Postoperative angiogram showed complete occlu- D
sion of the fistula (C). MRI revealed marked improvement of the edema. (D; before (left),
1 month after (center) and 6 months after (right) the embolization).

Table 3 Mechanism of symptomatic development due to the venous hypertension with dural arteriovenous fistula

Type with affected sinus

Type without affected sinus

CS (Il = V1)
ACC (XI1)

Local cranial nerve palsy
due to the venous hypertension'

Neurological symptoms
due to the reflux to the normal venous system?

Hemorrhage due to the TS
drainage impairment

TS, SSS (cerebral dysfunction)
CS (optical dysfunction®)

Spine, CCJ

Ethmoidal
Tentorial® (Spine, Middle cranial fossa)

1: mechanical compression or perfusion failure for the neuroallimentation
2: venous infarction due to the local venous congestion or whole cerebral (cognitive, psychological) dysfunction and intracranial

hypertension

3: graucoma with extraocular symptoms and occasional brain stem dysfunction with the subtentorial reflux

4: frequently due to the rupture of varix

abbreviations: CS; cavernous sinus, ACC; anterior condylar confluence, TS; transverse sinus, SSS; superior sagittal sinus, CCJ;

craniocervical junction
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