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ABSTRACT 

Symptomatic sinus occlusion complicated with dural arteriovenous fistulas (dAVFs) 
can be treated endovascularly with occlusion of the fistula. No studies have reported 
the use of endovascular transvenous approaches alone to recanalize the occluded 
sinuses for the treatment of the involved dAVFs without stent deployment. In this 
study, we presented a 75-year-old man with occlusion of the transverse and sigmoid 
sinuses complicated with a dAVF. Balloon angioplasty was used to recanalize the 
occluded sinuses resulting in good effects. The symptoms disappeared after 
endovascular recanalization of the occluded left transverse sinus and sigmoid sinuses, 
and follow-up magnetic resonance imaging venography revealed opened sinuses with 
complete disappearance of the dAVF.  

Key words: Dural arteriovenous fistula, Sinus occlusion, Angiography, Balloon 
angioplasty, Recanalization 
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Introduction 

  Approximately 5% of cranial arteriovenous shunts are originated in the dural 

coverings. The major etiologies may include smoking history, thrombosis of venous 

sinuses, oral contraception, radical neck dissection or radiation for head and neck 

cancers. Most (62%) of the dural arteriovenous fistulas (dAVFs) are located in the 

transverse and sigmoid sinuses (1-6). Venous hypertension plays a key role in the 

physiologic mechanism in the development of clinical symptoms. Tinnitus, focal 

neurologic deficits, headaches or global cognitive impairment may be present in these 

patients. Intracranial bleeding may be at a risk of 10%-65% when cortical venous 

reflux is present (7). dAVFs complicated with intracranial venous sinus occlusion are 

rare and have to be managed timely to prevent further severe complications from 

happening. Various endovascular approaches have been employed including 

endovascular venous sinus coil occlusion of the fistula. However, no studies in the 

literature performed recanalization of the venous sinuses to treat the dAVFs associated 

with venous sinus occlusion through transvenous approach only without use of stent 

deployment. In this study, we presented a case of dAVF associated with occlusion of 

the transverse and sigmoid sinuses. Instead of embolizing the fistula feeders to reduce 

flow into the fistula and occlusion of the sinus in its fistulous part, we aimed to 

re-open the occluded normal venous pathways by balloon angioplasty only for the 

treatment of the fistula. 

Case report 

   A 75-year-old male patient suffered intermittent headache, nausea and vomiting in 

July 2015. He suddenly developed seizures and hemiplegic paralysis on September 3, 

2015, which lasted for about 2 minutes and was relieved spontaneously with the left 

limb remaining hypermyotonia for 30 minutes. There was no history of trauma or 

surgery. He was diagnosed as brain tumor initially by a local hospital and received 

conservative treatment of medication including dehydration, antiexndation and proton 

pump inhibitor. The therapeutic effects were poor, and progressive neurological 
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deterioration occurred. Neurological examination revealed mildly decreased motor 

function in grade-IV in the left limb. No other anomalies were revealed. Physical 

examination revealed deep tendon reflxes of the knees and ankle jerks. The 

intracranial pressure by lumbar puncture was 300 mm H2O. Magnetic resonance 

imaging (MRI) venography disclosed sinus occlusion and dAVFs accounting for 

encephaledema (Figure 1A). Cerebral angiography revealed occlusion of the left 

transverse and sigmoid sinuses and cortical reflux with the sinus junction 

unobstructed (Figure 2A).The feeding arteries of the left transverse sinus dAVFs were 

muscular branches of the left vertebral artery and the external carotid artery (Figure 

2A and B), and the draining vein was from the superior sagittal sinus to the 

contralateral transverse sinus.  

    The patient was treated with endovascular recanalization of the occluded 

transverse and sigmoid sinuses by mechanical cracking (pulling a microcatheter back 

and forth) in combination with balloon dilatation. Partial obliteration of the dAVFs 

near the occluded sinus was evident by cerebral angiography after dilation with a Rial 

6mm×40mm Balloon (Rival, Bard Inc, Covington, GA, USA) in the left transverse 

sinus (Figure 2C), and an Avitor 5mm×30mm Balloon (Aviator, Cordis Inc, Europa, 

NV, USA) was used to repeatedly dilate the left sigmoid sinus. Then, cerebral 

angiography demonstrated recanalization of the left venous sinus and disappearance 

of the dAVF, and no complications occurred. Contrast injection of the left internal 

carotid artery revealed complete recanalization of the occluded sinuses and decreased 

flow through the fistula. Headache and hypermyotonia improved post-operation, and 

transient motor weakness with the motor function being in grade III remained in the 

left limbs within 48 hours but recovered completely one week later. Two months later, 

neurological examination revealed no deficits, MRI venography showed complete 

recanalization of the sinuses and obliteration of messy draining venous plexuses 

(Figure 1D), and the patient was asymptomatic. 

Discussion 

    It has been proposed that a dAVF may develop as a result of sinus occlusion due 

to opening up of small physiological arteriovenous pathways in the wall of the sinus 
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or abnormal connections formed during recanalization (2, 3). Intracranial venous 

sinus occlusion is considered an independent pathological factor for dAVFs (1).To 

re-establish antegrade flow and eliminate venous hypertension in the sinus and 

cortical veins, it is important to recanalize the ipsilateral transverse sinus and sigmoid 

sinus. Intracranial venous sinus occlusion complicated with dAVFs is mostly acute or 

subacute with the primary clinical manifestations of increased intracranial pressure, 

epilepsy, focal nerve function deficit, consciousness and mental disorders, and 

obvious murmur can be heard in patients with the lesion close to the petrous bone. 

Here, we described a type III dAVF (4), which had retrograde cortical venous 

drainage, without antegrade flow through the normal venous pathways. In cases of 

such high grade fistula, the annual mortality rate is 10.4% with the annual risk for 

haemorrhagic morbidity of 8.1% (6). Occlusion of the left transverse and sigmoid 

sinuses might be the cause of the dAVF, and cerebral angiography displayed dAVFs 

distributing near the left transverse sinus. Increased intracranial pressure and blood 

steal caused by arteriovenous fistulas might be the causes for brain edema. The 

structure of intracranial venous sinuses is usually asymmetric (8, 9), and when a main 

dural sinus is occluded, venous drainage in the contralateral transverse sinus may 

develop decompensation. In the cases of multiple causes, intracranial venous sinus 

pressure elevation and local pressure imbalance are more likely to occur. This may be 

another possible reason for development of the dAVF, and abnormal dilation of 

dAVFs and vasoganglion may be the result of long-term venous sinus high pressure 

transmission (10).  

The venous drainage of dAVFs may determine the clinical symptoms and risk of 

bleeding, and high venous pressure can bring about a series of neurological 

dysfunctions including cognitive dysfunction. In treatment of sinus occlusion 

involving dAVFs, the sinus drainage of cerebrum should be stressed besides feeding 

arteries of dAVFs. Proper treatment can induce immediate changes in arterial supply 

and abnormal venous flow of the dAVF together with changes in clinical symptoms. 

Reduction of shunt flow from the external carotid artery and the muscular branches of 

the left vertebral artery was observed at angiography during treatment in our case, and 
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this change in flow dynamics might be important in the process of spontaneous 

obliteration of dAVFs. After stent deployment in the venous system, the patient should 

be medicated with long-term anticoagulation for prophylaxis, or else progressive 

neurological deterioration or severe disability after initial intracranial bleeding may 

occur. In our study, only balloon dilatation was adopted for recanalization, however, 

postoperative venous sinus occlusion may occur after balloon dilation. Mori et al (5) 

report a case with occluded sinus complicated with dAVF which was managed 

conservatively with glyceol and anticonvulsants for four weeks and eventually 

recovered, which was confirmed by cerebral angiography 10 months after onset with 

complete recanalization of the previously occluded sinus and disappearance of the 

dAVFs. They believed that sinus occlusion was caused by high arterial flow to the 

fistula, and disappearance of high arterial flow made recanalization of the occluded 

sinus possible. In the study by Choi et al (1), a stent graft with or without transarterial 

embolization to preserve venous sinus flow was used as an effective treatment. In the 

study by Levrier et al (10) who presented 10 consecutive patients with transverse 

and/or sigmoid sinus dAVFs with or without sinus thrombosis, complete recovery or 

significant clinical improvement was achieved in all patients with no severe or 

permanent complications after stenting or balloon angioplasty. In the four patients 

with dAVFs of the transverse and sigmoid sinus treated with transvenous angioplasty 

and stent deployment as a definitive therapy reported by Liebig et al (11), three 

patients had complete occlusion of the fistula, and the last one patient had a negligible 

and nonsymptomatic remnant of the fistula fed by the tentorial artery which was left 

untreated. They concluded that transvenous stent deployment is an alternative to 

traditional concepts. Weber et al (12) reported clinical improvement in a patient with 

occluded transverse sinus complicated with multiple dAVFs which was treated with 

mechanical recanalization by angioplasty. The treatment of dAVFs is complex and 

challenging, and the use of combined approaches seems to achieve better clinical 

outcomes. A clinical ‘cure’ may be achieved by endovascular approaches through the 

venous route for the dAVFs with the physiological structures of the venous sinus 

preserved (13, 14). In our case, the dAVF is probably caused by occlusion of the dural 
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sinuses, and consequently, the therapeutic goal is to improve venous drainage of the 

normal brain tissue. We used the transvenous endovascular approach focusing on 

recanalization of venous sinuses without additional transarterial embolization, which 

significantly ameliorated the clinical symptoms and proved the importance of 

maintaining normal venous outflow. Changes of flow in the sinus affect not only 

spontaneous closure of the dAVFs but also relief of encephaledema. Sinus occlusion 

can promote development of intradural vascular networks, resulting in arteriosinus 

communication and dAVFs (15), whereas pressure decrease in the sinuses may 

prevent occurrence of new dAVFs (12).  

In our study, we used only mechanical crashing of thrombosis within the sinuses. 

For dAVFs complicated with thrombosed sinuses, another option is to use stenting 

with stents placed within the sinuses after the sinuses have been recanalized so as to 

obliterate the dAVFs (7, 12, 13). Murphy et al (7) reported successful use of balloon 

angioplasty and placement of six overlapping stents extending from the transverse 

sinus to the proximal internal jugular vein for the treatment of a case with type IV 

dAVF of the left transverse sinus with widespread white matter changes secondary to 

venous hypertension. Ohara et al (13) presented a case report of successful stenting 

treatment of dAVF involving the superior sagittal sinus combined with occluded 

sinuses. Weber et al (12) used angioplasty and stent deployment for the treatment of a 

case with bilaterally thrombosed transverse sinuses and a dAVF causing cortical 

venous reflux. Anticoagulant therapy is often needed to prevent formation of 

thrombus after stent implantation in the venous system, but antiplatelet therapy is also 

effective. So, angicoagulation or antiplatelet therapy is important after stenting as an 

option for recanalization of the thrombosed sinuses. 

In conclusion, endovascular recanalization may be a better alternative therapy for 

selected patients with dural arteriovenous fistulas complicated by sinus occlusion, 

however, further studies are needed to confirm the effects and safety.  
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Figures and legends  

 
Fig 1：A&B. Magnetic resonance image (MRI) of the patient on admission. Brain 
edema and compression of the left ventricula were shown (A), and MRI venography 
showed occlusion of the transverse and sigmoid sinuses (B). C. Postoperative MRI 
demonstrated diminished brain edema and the left ventricula which was not 
compressed (C). D. MRI venography two months later showed that the sinuses were 
completely recanalized and that messy draining venous plexuses were completely 
obliterated. 
                                                          

 
 Fig.2. A&B. The dural arteriovenous fistula (dAVF) was supplied by branches of the 
external carotid (A) and left vertebral arteries (B). C&D. A Rial 6mm×40mm balloon 
was used for dilatation in the left transverse sinus (C). Left common carotid 
angiography after the predilation in the left transverse sinus showed recanalization of 
the left transverse sinus with partial disappearance of the dAVF shunting. E. An Avitor 
5mm×30mm balloon was used for dilatation in the sigmoid sinus (E). F. Final 
angiography of the left common carotid artery injection at the end of the procedure 
showed restoration of normal antegrade flow in the initially occluded sinuses and 
improved flow in the transverse/sigmoid sinuses with decreased shunting.   
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Highlights  

1. Venous sinus occlusion complicated with dural arteriovenous fistulas can be successfully 

recanalized endovascularly. 

2. Recanalization of the occluded sinuses may be a better alternative to occluding the fistula 

arterial feeders for the treatment of venous sinus occlusion complicated with dural 

arteriovenous fistulas.  
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DAVFs: dural arteriovenous fistulas  

MRI : Magnetic resonance imaging  
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