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Reversible cognitive impairment and
parkinsonism with leukoencephalopathy
due to cranial dural arteriovenous fistula
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Abstract

Parkinsonism and rapid cognitive impairment may have many causes, but only a few have specific treatment. Cranial dural arterio-
venous fistula (DAVF) represents 10%-15% of intracranial arteriovenous malformations. Clinical manifestations depend on location
and venous drainage. It is common the presence of pulsatile tinnitus, bruits and headache or headache and papilledema. Progres-
sive cognitive decline is an unusual presentation due to bilateral thalamic edema or cortical venous hypertension. Endovascular
or surgical treatment can reverse disease symptoms. We present a 74-year old man with rapidly progressive cognitive impairment
and parkinsonism and a subsequent diagnosis of dural arteriovenous fistula (DAVF). Brain MRI revealed diffuse leukoencepha-
lopathy probably attributable to elevated venous pressure. He was treated with partial embolization with Onix and left transverse
sinus angioplasty. Following the procedure, there was a substantial reduction of venous pressure signs and remarkable clinical and
imaging improvement, persisting at two years follow-up. This case represents an unusual presentation of DAVF. It is important to
suspect the diagnosis of DAVF in cases with rapidly evolving cognitive impairment, parkinsonism and leukoencephalopathy as it
can be reversible with early treatment.
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Resumen

El parkinsonismo y deterioro cognitivo rapidamente evolutivo puede tener multiples causas, pero solo unas pocas cuentan con un
tratamiento especifico. Las fistulas arteriovenosas durales (FAVD) representan el 10%-15% de las malformaciones vasculares intra-
craneales. Las manifestaciones clinicas dependen de la locacién de la misma y del drenaje venoso. La presentacion mas frecuente es
tinnitus, soplos y cefalea o cefalea y papiledema. El deterioro cognitivo es una presentacion inusual y puede ser debido a edema bita-
lamico o hipertension venosa cortical. El tratamiento endovascular o neuroquirurgico puede revertir los sintomas. Presentamos un
caso de un paciente de sexo masculino de 74 afios de edad, con un cuadro de deterioro cognitivo rapidamente evolutivo y parkinsonismo
con un diagnostico subsecuente de FAVD. La resonancia de cerebro mostré leucoencefalopatia probablemente atribuible a elevacion de
la presion venosa intracerebral. El paciente fue tratado con embolizacién parcial con Onix y angioplastia del seno venoso transverso
izquierdo. Posterior al procedimiento se observ) una marcada mejoria clinica e imagenoldgica, siendo persistente a los dos afios del
seguimiento. Este caso representa una presentacion atipica de FAVD. Es importante sospechar este diagndstico en casos de deterioro
cognitivo rapidamente evolutivo con parkinsonismo y leucoencefalopatia ya que puede ser reversible con un tratamiento temprano.
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INTRODUCTION

Cranial Dural Arteriovenous Fistula (DAVF) represents 10%-15% of intracra-
nial arteriovenous malformations, with an usual age of presentation between 50
and 60 (Brito et al., 2018). It 1s more frequent in men (Brito et al., 2018). Clinical
manifestations depend on location and venous drainage. It is common the pres-
ence of pulsatile tinnitus, bruits and headache (DAVF with antegrade drainage)
or headache and papilledema (DAVF with retrograde drainage) (Elhammady et
al., 2017). Progressive cognitive decline is an unusual presentation with a few
cases reported in literature. In these cases isolated rapidly progressive dementia
or parkinsonism were described (Brito et al., 2018; Geraldes et al., 2012; Racine
et al., 2008; Luo et al., 2014; Netravathi et al., 2010). Bilateral thalamic edema
or cortical venous hypertension may be the main cause of acute cognitive impair-
ment (Brito et al., 2018).

Endovascular or surgical treatment can reverse disease symptoms and the imag-
ing changes in patients without hemorrhagic complications or irreversible ischemia
(Brito et al., 2018; Yamakami et al., 2001).

We described a patient with rapidly progressive cognitive impairment and parkin-
sonism associated with leukoencephalopathy.

CASE REPORT

A 74-years-old man with a history of hypertension, was admitted to the emergency
room with rapidly progressive cognitive and gait impairment. He had amnesic and
executive dysfunction, complex visual hallucinations, tremor and gait impairment
with frequent falls. The physical examination revealed disorientation in time and
space and also, alteration in recall test, with a MoCA score (Brinjikji et al., 2020;
Nasreddine et al., 2005) of 21 points out of 30, mild left hand weakness, gait disor-
der with short steps, symmetric action tremor and bradykinesia in four limbs. He
was dependent on all activities of daily life. He has been previously treated with
levodopa suspecting Parkinson disease, without improvement.

MRI showed extensive bilateral leukoencephalopathy in frontal, parietal and
occipital lobes, with hyperintense signal in T2 and hypointense signal in T1 se-
quences. There was no gadolinium enhancement (Figure 1A, Figure 1B). Addition-
ally, tortuous vessels around the left carotid internal artery near the jugular fora-
men were observed. It had increased signal in 3D-TOF in the homolateral rectus,
transverse and sigmoid sinuses, suggesting a dural arteriovenous fistula with high
venous pressure.

Diagnosis of left temporo-occipital DAVF was confirmed with digital subtraction
angilography. It revealed occipital artery afference and drainage to the sigmoideus

sinus with retrograde flow to the longitudinal superior sinus and deep veins (Figu-
re 10).
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Figure 1.
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He was treated with partial embolization with Onix and sinus angioplasty, obtain-
ing a reduction of venous pressure and partial occlusion of the DAVF (Figure 2C).
Two months later, the patient had achieved a substantial improvement of gait and
cognitive functions with return to his premorbid status. A new MRI (six months after
the diagnosis) showed reduction of the white matter hyperintensity in T2 sequence
and reduction of dilatation of venous structures in SWAN (Figure 2A; Figure 2B). A

subsequent embolization of the residual DAVF was completed five months after the
first one, without complications.
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Figure 2.

Source: Authors.

In a two-year follow-up, the patient evolved without fluctuations, with preservation
of motor and cognitive functions, presenting a MoCA score of 26 out of 30.

DiscusioN

We reported a patient with cranial dural arteriovenous fistula with cognitive im-
pairment and parkinsonism and diffuse leukoencephalopathy, being uncommon
manifestations. These symptoms could be explained by a high venous pressure with
retrograde flow, supratentorial edema and cortical dysfunction (Brito et al., 2018).
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His improvement after endovascular treatment was remarkable, both clinically
and radiologically as we can observe in control brain images, physical examination
of gait and cognitive functions and recovery of independence for activities of daily
living, persisting even at two-year follow-up, without neurological sequelae. The
improvement after DAVF surgical treatment was previously reported in the litera-
ture, but mostly in patients without complications (Brito et al., 2018; Racine et al.,
2008; Waragaia et al, 2006). Then, an early suspicion and diagnosis of this entity
1S necessary.

This report, although descriptive and lacking evidence to support a clear hypoth-
esis, has the value of considering the coexistence of a cerebrovascular condition and
the development of a complex potential neurodegenerative process.

CONCLUSIONS

It 1s possible that the sole presence of rapidly evolving cognitive impairment and
parkinsonism, makes the diagnosis of DAVF unlikely. However, It is important to
suspect this entity in those patients because it may be reversible with early treat-
ment.
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