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A treatable case of dementia—
intracranial dural arteriovenous fistula
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Dementia is a common medical problem that affects elderly patients. We
report on a 77-year-old man with an intracranial dural arteriovenous
fistula who presented with dementia that was initially thought to be
irreversible and degenerative. Subsequent neuroendovascular intervention
resulted in significant functional and cognitive improvement.
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Introduction
Dementia is a clinical syndrome characterised by memory loss, intellectual
decline, and personality change severe enough to interfere with daily functioning
and the quality of life. According to a large-scale cohort study, the incidence of
cognitive impairment for individuals aged over 70 years in Hong Kong is estimated
to be 1.52% and 6.37% for men and women, respectively.1 Most cases are due
to Alzheimer’s disease. Until recently, treatment has been confined to relief of
symptoms with pharmacological therapy, such as cholinesterase inhibitors.
Nonetheless every effort should be made to identify reversible and treatable
causes of dementia. We present the case of an elderly man who had dementia as
a result of a dural arteriovenous fistula (DAVF) that resulted in venous infarction
of the brain. Trans-arterial embolisation was performed with consequent dramatic
improvement in symptoms and brain-imaging abnormalities.
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A 77-year-old man was admitted with a 1-week history of gradual deterioration
in cognitive function. He had a previous right-sided infarct but no history of
diabetes or hypertension. On examination he was found to have poor memory,
slurring of speech, unsteady gait with frequent fall, and double incontinence. He
was disorientated in time, place, and person, and his Glasgow Coma Scale (GCS)
score was 14/15. He was un-cooperative during neurological examination. No
cranial bruit could be detected and blood pressure and heart rate were within
normal limits. Mini-Mental State Examination (MMSE) score was 0/30. Results
of biochemistry and metabolic screening tests were unremarkable.
Initial unenhanced computed tomography (CT) scanning of the brain showed
right parietal and multiple lacunar infarcts only with no hydrocephalus or spaceoccupying lesion such as meningioma, or chronic subdural haematoma. He was
treated for infarct dementia with aspirin and followed up in the geriatric outpatient clinic.
Cognitive function continued to be poor and his behaviour became more
aggressive. Repeated plain CT brain scan a year later revealed a heterogeneous
lesion in the left parieto-occipital area with surrounding oedema. Subsequent
brain CT with contrast showed a heterogeneous density in the left sigmoid
sinus with dilated pial vessels suggestive of left sigmoid dural sinus thrombosis.
Magnetic resonance imaging (MRI) of the brain and magnetic resonance
venogram were arranged to confirm the diagnosis (Fig 1) and showed extensive
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Fig 2. (a) Left vertebral angiogram (lateral view) showing a
left transverse-sigmoid sinus dural arteriovenous fistula. It
was supplied by left occipital and middle meningeal arteries
and drained into vein of Labbe and other cortical veins. (b)
Post-embolisation angiogram showing the dural
arteriovenous fistula that was almost completely obliterated

Fig 1. Cerebral magnetic resonance image showing extensive
oedema involving left temporal and occipital lobes, extending
to insular region
Intracerebral haemorrhage is evidenced. Left transverse sigmoid
sinus is thrombosed with dilated pial and medullary veins suggestive
of underlying dural arteriovenous fistula

oedema involving the left temporal and occipital lobes with
intracerebral haemorrhage. There were dilated pial vessels
in the sylvian fissure and cerebral hemisphere. The left
transverse-sigmoid sinus was thrombosed; this may have
explained the resulting venous infarction. These radiological
features suggested the presence of a DAVF.
Cerebral angiogram (Fig 2) was performed under local
anaesthesia and revealed that the DAVF was supplied by
the left occipital and middle meningeal arteries and
drained into the vein of Labbe and other cortical veins. The
left occipital artery was embolised with polyvinyl alcohol
particles and the left middle meningeal artery was
embolised with Histoacryl-Lipiodol mixture. The fistula
was almost completely obliterated. Post-procedure GCS
score remained at 14/15 but the patient became more cooperative and less aggressive. Serial CT brain scan showed
gradual resolution of oedema over the left temporal and
occipital lobes. The MMSE score also improved from 0/30
before admission to 5/30. He gradually recovered and
became ambulatory.

Discussion
Dural arteriovenous fistula is an abnormal connection
between arteries and one or more veins or venous spaces

called sinuses that are found in the covering of the brain. It
accounts for 10% to 15% of all intracranial arteriovenous
malformations.2 The most common sites of involvement
are the transverse, sigmoid, and cavernous sinuses. 3
Common causes of the DAVF include trauma, infections
(eg mastoiditis), or thrombosis of the vein.4-6
Dural arteriovenous fistula is not a static lesion. It may
behave aggressively and present with non-haemorrhagic
neurological deficits or intracranial haemorrhage.7 It can
be classified according to the drainage vessels and the
direction of flow and be benign or aggressive. 8 The
aggressive type has retrograde cortical venous drainage
that can cause venous hypertension and subsequently
intracranial haemorrhage: the reported annual mortality
varies widely but can be as high as 10.4% per year. 7
Spontaneous closure of DAVF is rare. Most spontaneously
resolving lesions are type I DAVF.9,10 To justify treating a
cranial DAVF, the expected risk of sequelae during its
natural course should be compared with the risk and the
expected success rate of the proposed treatment.
Diagnosis may be difficult without imaging but DAVF
should be suspected in patients who present with tinnitus,
cranial bruit, and signs of raised intracranial pressure such
as headache, blurred vision, bilateral papilloedema, and
atrophic optic disc.11,12
Carotid duplex sonography of the external carotid
artery can be used as an initial screening tool for diagnosis
in patients with symptoms related to DAVF.13 Computed
tomographic and MRI scans may strongly suggest a DAVF
in the posterior fossa, although they rarely are specific
for such lesions.14 In addition, CT brain scan can be normal
in cases of fistula of the sinus without back flow into the
cerebral vein. Angiography study, in addition to CT and MRI
scanning, may aid in a more precise diagnosis of other
cerebrovascular disorders, especially in younger or
normotensive patients. The most typical feature on MRI or
angiogram is a surplus of pial vessels with cortical venous
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drainage. Another MRI finding of white matter oedema
deep in the cerebral or cerebellar hemispheres is also direct
evidence of venous congestion.15,16
Management options include close observation,
neuroendovascular intervention, radiosurgery, and open
surgery.17 Embolisation is a safe and effective alternative to
open surgery, and can be performed through a transarterial
or transvenous route. 17,18 In our patient, transvenous
embolisation was not possible because of thrombosis of
the ipsilateral sigmoid sinus. Transarterial embolisation
was performed with glue and resulted in near-complete
obliteration of the DAVF. Transarterial embolisation is an
effective treatment option although the fistula can recur.
It can be retreated with second embolisation. Alternatively,
open surgical excision of the fistula is technically feasible
and more likely to be definitive with low morbidity.
Stereotactic radiosurgery is another treatment option for
DAVF, but complete obliteration of the DAVF takes time.19
It should be reserved for benign DAVF when other
treatment options have failed. Aggressive DAVF with
retrograde cortical venous drainage requires urgent
treatment with embolisation or open surgery.

Conclusion
The patient in this report presented with dementia initially
thought to be untreatable. A high index of suspicion should
be maintained in order to diagnose DAVF. The longstanding
abnormalities as a result of venous hypertension and cerebral
hypoperfusion are potentially reversible. Neuroendovascular
intervention is a minimally invasive, effective, and reliable
procedure that helps improve affective, cognitive, and
behavioural abnormalities.

4.

5.

6.

7.

8.

9.
10.

11.

12.
13.

14.
15.

16.

17.

References
1.

2.
3.

76

Ho SC, Woo J, Sham A, Chan SG, Yu AL. A 3-year follow-up study
of social, lifestyle and health predictors of cognitive impairment in a
Chinese older cohort. Int J Epidermiol 2001;30:1389-96.
Newton TH, Cronqvist S, Involvement of dural arteries in intracranial
arteriovenous malformations. Radiology 1969;93:1071-8.
Cognard C, Gobin YP, Pierot L, et al. Cerebral dural arteriovenous

Hong Kong Med J Vol 12 No 1 February 2006

18.

19.

fistulas: clinical and angiographic correlation with a revised
classification of venous drainage. Radiology 1995;194:671-80.
Nishijima M, Takaku A. Endo S, et al. Etiological evaluation of
dural arteriovenous malformations of the lateral and sigmoid
sinuses based on histopathological examinations. J Neurosurg
1992;76:600-6.
Chaudhary MY, Sachdev VP, Cho SH, Weitzner I Jr, Puljic S, Huang
YP. Dural arteriovenous malformation of the major venous sinuses:
an acquired lesion. AJNR Am J Neuroradiol 1982;3:13-9.
Houser OW, Campbell JK, Campbell RJ, Sundt TM Jr. Arteriovenous
malformation affecting the transverse dural sinus—an acquired
lesion. Mayo Clin Proc 1979;54:651-61.
van Dijk JM, terBrugge KG, Willinsky RA, Wallace MC. Clinical
course of cranial dural arteriovenous fistulas with long-term persistent
cortical venous reflux. Stroke 2002;33:1233-6.
Cognard C, Gobin YP, Pierot L, et al. Cerebral dural arteriovenous
fistulas: clinical and angiographic correlation with a revised
classification of venous drainage. Radiology 1995;194:671-80.
Magidson MA, Weinberg PE. Spontaneous closure of a dural
arteriovenous malformation. Surg Neurol 1976;6:107-10.
Olutola PS, Eliam M, Molot M, Talalla A. Spontaneous regression
of a dural arteriovenous malformation. Neurosurgery 1983;12:68790.
Cognard C, Casasco A, Toevi M, Houdart E, Chiras J, Merland JJ.
Dural arteriovenous fistulas as a cause of intracranial hypertension
due to impairment of cranial venous outflow. J Neurol Neurosurg
Psychiatry 1998;65:308-16.
Kühner A, Krastel A, Stoll W. Arteriovenous malformations of the
transverse dural sinus. J Neurosurg 1976;45:12-9.
Tsai LK, Jeng JS, Wang HJ, Yip PK, Liu HM. Diagnosis of intracranial
dural arteriovenous fistulas by carotid duplex sonography. J
Ultrasound Med 2004;23:785-91.
Chiras J, Bories J, Leger JM, Gaston A, Launay M. CT scan of dural
arteriovenous fistulas. Neuroradiology 1982;23:185-94.
Willinsky R, Terbrugge K, Montanera W, Mikulis D, Wallace MC.
Venous congestion: an MR finding in dural arteriovenous
malformations with cortical venous drainage. AJNR Am J Neuroradiol
1994;15:1501-7.
Mas JL, Meder JF, Meary E, Bousser MG. Magnetic resonance
imaging in lateral sinus hypoplasia and thrombosis. Stroke 1990;
21:1350-6.
Halbach VV, Higashida RT, Hieshima GB, Goto K, Norman D,
Newton TH. Dural fistulas involving the transverse and sigmoid
sinuses: results of treatment in 28 patients. Radiology 1987;163:
443-7.
Cheng KM, Chan CM, Cheung YL. Transvenous embolisation of
dural carotid-cavernous fistulas by multiple venous routes: a series
of 27 cases. Acta Neurochir (Wien) 2003;145:17-29.
Pan DN, Chung WY, Gui WY, et al. Stereotactic radiosurgery for
the treatment of dural arteriovenous fistulas involving the transversesigmoid sinus. J Neurosurg 2002;96:823-9.

