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ination after entering brain dock and was re-
ferred to our hospital. Neurological exami-
nation showed no abnormal findings, but bruit
was evident at left sided posterior auricular
portion. Angiography revealed an isolated dur-
al arteriovenous fistula (AVF) in the left sig-
moid sinus (figure 1). Cortical venous reflux
was remarkable. Initially transarterial embo-
lization for the left occipital and middle menin-
geal arteries was performed, then TVE was
tried, but conventional access to the lesion
from the confluence via contralateral sinus and
also the left internal jugular vein failed because
of interference of the rigid thrombus. The ex-
ternal jugular vein participated as draining
vein, but severe stenosis interfered with ad-
vancement of the catheter. Therefore, direct
puncture to the left external jugular vein be-
yond the stenosis was performed under road
mapping, which was successful (figure 2) and
the dural AVF could be completely occluded
with platinum coils.

Follow-up angiography one year and two
months after the treatment showed disappear-
ance of the dural AVF (figure 3). Thereafter, he
started weight training without informing his
chief physician. One year after beginning train-
ing, he suffered a headache and blurred vision
and was again admitted to our hospital. An-
giography showed persistent disappearance of

Summary

Transvenous occlusion of an affected sinus
has become a standardized curative treatment
for dural sinus arteriovenous fistula. A 57-year-
old man with a left sigmoid sinus isolated dural
AVF was successfully treated with tansarterial
followed by transvenous embolization. Follow-
up angiography one year and two months there-
after showed complete disappearance of the dur-
al AVF. However, one year later, superior
parasagittal sinus dural arteriovenous fistula
had newly developed, for which the etiology and
a careful point for follow-up are here discussed.

Introduction

Transvenous embolization (TVE) may be an
affective treatment for dural AVFs associated
with dural sinus 1,2. On the other hand, in regard
to the occurrence of dural AVF chronic venous
hypertension is essential factor. However, for
dural AVF patients with complete occlusion
defined by angiography, insufficient attention
may have been paid to venous pressure.

Case Report

A 57-year-old man who felt dizziness only af-
ter putting on swimming cap underwent exam-
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the previously treated dural AVF at the left
transverse-sigmoid sinus, but a dural AVF at
the para-superior sagittal sinus (SSS) had new-
ly developed (figure 4). SSS was present de-
fined by a right internal carotid angiogram.
Transarterial embolization for the right occipi-
tal artery and left superficial temporal artery
was performed because the superior sagittal si-
nus was patent.

The patient rejected open surgery and was
followed conservatively in our out- patient clin-
ic. Follow-up MRA showed gradual decrease of
the dural AVF and his headaches are decreas-
ing without blurred vision.

Discussion

Houser et Al 3 first reported two cases of
transverse dural arteriovenous malformation as
an acquired lesion, one one year and the other
four years after angiographic demonstration of
sigmoid or transverse sinus occlusion. Subse-
quently, Chaundary et Al4 reported four ac-
quired dural AVFs, from three weeks to three
years after trauma, with sinus thrombosis in
two out of the four and skull fracture in the
other two.

Dural AVFs not associated with dural sinus,
injury or/and skull fracture, may develop in the
process repair of the dura mater and links with
dural sinus thrombosis are frequently recog-
nized. Some authors 5-7 have proposed a patho-
genesis involving second dural AVF develop-

ment in the recanalizing process with stagnat-
ing venous outflow and thrombosis of efferent
venous structure due to the first dural AVF. On
the other hand, Terada et Al8 from an experi-
mental study, concluded that chronic venous
hypertension of two to three months duration,
without associated venous or sinus thrombosis,
can induce new AVF’s affecting the dural sinus-
es. In the present case also, thrombosis of the
SSS was not demonstrated. Dural AVFs may
develop with addition of some factors, but ve-
nous hypertension may be the main cause of
development of dural AVF associated with dur-
al sinus.

The underlying mechanism can be explained
in terms of pre-existing anastomotic channels
(physiologic AV shunts) in the dura mater 9,10

which are tiny vascular channels in normal con-
dition, but become opened and dilated to com-
pensate for venous hypertension.

With reports of multiple dural AVF 7,11-17, the
majority are located on the same side, including
a high frequency of SSS, which is very interest-
ing with regard to the pathogenesis. Barnwell
et Al.5 reported seven patients with multiple
fistulas associated with venous obstruction.
Disturbance of the venous circulation and hy-
pertension have been suggested as essential
factors for dural AVF development, especially
when locating far from sinus occlusion, with or
without thrombosis. Halbach et Al 13 reported
SSS dural AVF to be comparatively rare
(7/65:11%) in dural AVFs, a direct contribution

Figure 1 Left external carotid angiogram (lateral view) A) Early phase and B) late phase) showing an isolated dural AVF in
the sigmoid sinus, draining into cortical vein and left external jugular vein via the deep cervical vein. The proximal part of the
left jugular vein is tortuous and narrow (arrow).
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of direct head injury and thrombosis being evi-
dent in three of seven. The present case suf-
fered no head injury or sinus thrombosis and
the occurrence was more than two years after

occlusion with left sigmoid sinus coil emboliza-
tion. Newly developed dural AVF of SSS were
at a distance from the occluded sinus.

Some dural AVFs occur with remarkable

Figure 2 A) Venogram (lateral view) of the isolated sinus
achieved by direct puncture of the left external jugular vein
beyond the narrowing part. B) A left external carotid an-
giogram after transvenous embolization.

Autors Patient Initial dural Approach Newly developed Months
Year Age (yrs), AVF route dural AVF until fistula

Sex development

Nakagawa et al, 43, F lt CC lt SOV lt TS 6
1992

Yamashita et al, 54, F lt CC lt IPS lt SS 12
1993

Makiuchi et al, CC lt IPS failed lt SS 6
1998 lt SOV

Kubota et al, 43, F lt CC lt IPS lt JB 4
1999

Kawaguchi 72, F lt CC lt IPS lt SS 30
1999

Kiyosue et al, 62, M lt paraTS lt JV lt SS 5
2002

66, F lt CC lt IPS failed lt JB 5
Lt SOV

Present study 57, M lt TS lt External JV para SSS 26

CC: cavernous sinus, SOV: superior ophthalmic vein, TS: transverse sinus,
IPS: inferior petrosal vein, JB: jugular bulb, SS: Sigmoid sinus, SSS: superior sagittal sinus, JV: jugular vein

*: direct fistula (tear in the vessel)

Table 1  Literature review of new development of dural AVF after endovascular sinus packing for dural AVF.
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predominance. For example, dural AVFs of the
cavernous sinus occur predominantly in wo-
men, especially in post-menoposal cases or in
comparative young adults after abortion or de-
livery. Decrease in female hormone levels
might be related to the development of dural
AVF in the cavernous sinus 18. Anterior fossa
dural AVFs, in contrast, show a remarkable
male dominance, and occur without sinus oc-
clusion and injury. The etiology is unknown, but
sex hormone might again be related. The other
major dural AVFs occur with no remarkable
sex bias.

TVE may be an effective treatment for dural

AVFs localized in the sinus, paticulary with re-
gard to aggressive lesions featuring cortical ve-
nous reflux 1,2, but for patient with complete oc-
clusion defined by angiography, insufficient at-
tention may have been paid to venous pressure.
New development of dural AVF after TVE for
dural AVF has been reported 19-24 (Table 1).
Time until new developments after sinus pack-
ing is reported to be range from four months to
30 months (average: ten months). All except
one case 24 developed after cavernous sinus
packing for dural AVF or direct fistula.

Kiyosue et Al24 reported two cases, of which
one has developed on the sigmoid sinus after

Figure 3 Follow-up left external carotid angiograms (anteri-
or-posterior view) A) artertial phase, B) venous phase) (lat-
eral view) C) venous phase) one year and two months after
the TVE showing persistent disappearance of the dural
AVF.
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transvenous embolization of a paratransverse
sinus dural AVF. They mentioned that angio-
genesis (expression of vascular endothelial
growth factor and basic fibroblast growth fac-
tor) resulted in hypoxia due to venous hyper-
tension as a result of venous occlusion created
by the initial transvenous embolization, which
might be essential for new development of a
dural AVF.

Yamashita et Al21 reported a patient newly
developed sigmoid sinus dural AVF after suc-
cessful TVE of a cavernous dural AVF for
which they discussed the pathogenesis of sec-
ond dural AVF. They argued that manipulation
of a catheter and guide wire to negotiate a path
to the inferior petrosal sinus may inadvertently
injure the intima of the sigmoid sinus, and
hence induce thrombosis, which may eventual-
ly lead to a dural AVF. All eight reported cases
occurred with the transvenous route of sinus
packing.

In the present case, TVE was performed via
direct puncture of the external jugular vein and
the catheter did not injure the para-SSS, called
the accessory sinus by Piske et Al25. They men-
tioned this to be one compartment of the SSS.
The SSS was patent in our patient defined by
internal carotid angiography. However, trans-
venous embolization was undergone via the ip-
silateral jugular vein and contralateral trans-
verse sinus for our isolated dural AVF. Right
transverse sinus irregularity suggested throm-
bosis to be present on the angiogram at the
time of new development of the dural AVF. Ve-
nous hypertension may be accerelated by such
contralateral sinus stenosis. More likely, the
weight training for one year might have been
directly associated with development of the
secondary dural AVF in our case.

Dehydration induced by the training or an
original tendency hypercoagulability, not de-
fined on examination, might be associated with
thrombus formation.

Newton et Al26 mentioned in five of eleven
dural AVF patients that onset of the fistula may
have been related to straining or heavy lifting.
Especially in patients undergoing TVE, venous
pressure may readily become raised, so that
they should be guided to avoid straining ac-
tions such as with constipation, coughing, head
standing and also lifting heavy weight. A pos-
ture to keep the head up during sleeping may
also be recommended to improve the venous
circulation. Anticoagulants or antiplatelet ther-

apy may be needed for patients after TVE and
in such cases careful attention should be paid
long term by radiological and clinical examina-
tion.

Figure 4 A:) A left external carotid angiogram showing per-
sistent disappearance of the previously treated dural AVF at
the left sigmoid sinus and a newly developed dural AVF at
the superior sagittal sinus supplied by the left superficial
temporal artery. B) A right internal carotid angiogram (ve-
nous phase), showing left transverse sinus and superior
sagittal sinus.
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