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The mode of presentation of cranial dural arteriovenous
fistulas (DAVFs) is dictated by the pattern of venous drainage.
Lesions without demonstrable cortical venous reflux (CVR)
have an indolent natural history. Alternatively, the presence of
CVR defines aggressive lesions that mandate early diagnosis and
definitive intervention (either surgical or endovascular).1 Indeed,
it has been previously reported that untreated aggressive DAVF
have an annual event rate of 15% and an annual mortality rate of
10.4%.2 While the majority of aggressive DAVFs present with a
hemorrhagic complication, an under-recognized presentation is
progressive cognitive impairment related to venous congestive
encephalopathy.3,4 The largest series to date was reported by
Hurst et al who summarized the clinical and radiographic
features of five patients with DAVF presenting with dementia-
like syndromes.5 In this series, however, four of the five patients
demonstrated a concomitant decreased level of consciousness or
lateralizing findings at presentation. We therefore sought to
identify clues on history, physical examination and MRI
(magnetic resonance imaging) that would alert the clinician in
the absence of decreased level of consciousness or lateralizing
findings to a diagnosis of DAVF.

METHODS
We retrospectively reviewed 246 consecutive patients with an

angiographically confirmed cranial DAVF, investigated at the
University of Toronto Brain Vascular Malformation Study
Group. A relational database was maintained between June 1984
and May 2008, prospectively since 1989. Assessments were
performed by a multi-disciplinary team comprising cerebro-
vascular neurosurgeons and interventional neuroradiologists. A
detailed history, physical examination, magnetic resonance
imaging before and after treatment, and conventional digital
subtraction angiograms were documented for all patients.
Periventricular hyperintensities most commonly seen with small
vessel disease were not considered as abnormalities related to the
DAVF.

Treatment was evaluated and patients’ mini-mental state
examination (MMSE) were assessed before and after treatment.
This study was approved by the hospital Ethics Committee.

RESULTS
Eight of 246 patients (3%) were identified whose primary

mode of presentation was progressive cognitive deficits without
a decreased level of consciousness or lateralizing findings. These
included five women and three men with a median age of
62 years (range, 48 to 86 years). Cognitive deficits were
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characterized by prominent personality changes, impairment of
short- and long-term memory, and decreased concentration.
Symptoms were progressive and present for a median four weeks
(range: 3 to 24 weeks) prior to diagnosis.

Associated symptoms were manifest in all patients that are
not very typical in common dementia syndromes. These included
worsening headache (four patients), gait instability (three
patients), generalized weakness (one patient) and first-time
seizure (one patient). Physical examination was remarkable in
four patients for the presence of cranial bruit, in two for engorged
and prominent scalp veins and in two for arm tremor.

Magnetic resonance imaging revealed engorged venous
channels over the surface of the cerebral and/or cerebellar
hemispheres in all patients. We did not identify any patient in this
series with normal MRI and the DAVF/dementia association.
Other pathological findings included hyperintensities on T2-
weighted images (five patients), hemorrhage (three patients) and
ventriculomegaly (one patient). Review of the history in the
three patients with hemorrhage indicated prior cognitive deficit,
before the hemorrhagic event. Their MMSE was however
assessed at the time of admission. None of the hemorrhage was
life threatening with need for urgent intervention. Digital
subtraction angiograms confirmed the diagnosis of DAVF and
revealed the location of the fistula: transverse sinus (four
patients, two had also torcular involvement, one with rectus
sinus involvement), superior sagittal sinus (three patients) and
anterior cranial fossa (one patient). Three patients had multiple
DAVFs. Cortical venous reflux was invariably present. All
patients underwent successful treatment by disconnection of the
fistula (surgical in five cases and endovascular transarterial in the
remaining) with regression of the dementia-like syndrome in five
patients. The improvement was based on a significant increase in
their MMSE score to more than 24 in those five patients.
Magnetic resonance hyperintensities present in five cases of this
series, improved in four after treatment. There was no
complication related to surgical or endovascular treatment in any
of these patients.
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DISCUSSION
Progressive cognitive impairment as a result of venous

congestive encephalopathy remains an under-recognized
presentation of aggressive DAVF. In our series of 246 patients,
eight patients (3%) presented with predominantly progressive
cognitive deficits in the absence of decreased level of
consciousness or lateralizing findings. These patients tended to
be younger than those most commonly afflicted with classical
dementia syndromes and more rapidly progressive. Moreover, all
demonstrated non-typical characteristics on history and physical
examination that provoked MRI with specific sequences
appropriate for diagnosis of these vascular abnormalities.

Magnetic resonance imaging depicted engorged venous
channels on the surface of the cerebral and/or cerebellar
hemispheres in all patients.4,6,7 Notably, in our series, T2-
weighted hyperintensities were apparent in five of eight patients.
This is different from the series reported by Hurst et al, in which
all patients had T2-weighted abnormalities.5 Digital subtraction
angiograms confirmed the diagnosis of aggressive DAVF by
documenting CVR in all cases. Engorged venous network and
venous hypertension are the most likely causes of venous
ischemia, congestive encephalopathy and MRI T2 changes.
Hydrocephalus is not a prominent etiological factor for dementia
in this group of patients. Prompt treatment of the fistula might
alleviate symptomatic patients.

This study is limited by its retrospective nature. Furthermore
one can argue that some dementia patients might have an
unrelated DAVF. While the latter scenario is possible, one would
not expect a clinical recovery in the majority of them after
treatment and this has also been supported by others.8,9 We
conclude that atypical features on history and physical
examination of especially younger patients with rapidly
progressive dementia-like syndromes should provoke MRI.
Physicians should consider DAVF as a rare but possible

differential diagnosis of dementia especially in younger patients.
A concerted effort should be made to document engorged venous
channels over the cerebral and/or cerebellar hemispheres that
may represent an early MRI clue to an underlying aggressive
DAVF.
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Figure: (A) Axial T2-weighted MRI demonstrating engorged venous channels over and within the cerebral hemispheres. (B) Conventional digital
subtraction angiogram in the same patient demonstrating a Borden II DAVF of the transverse sinus with reflux into the straight sinus, deep venous
system and cortical veins. (C) Post surgical disconnection of the fistula showing disappearance of the dilated veins and improvement of mild brain
swelling.
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