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Giant dural arteriovenous fistula in an infant
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Abstract: Dural arteriovenous fistulas (dAVFs) are commonly encountered by the neurosurgeon. Herein, we present a case
illustration of an infant presenting with an extremely large fistula that took up a significant part of the intracranial volume.
A one-month-old female presented with irritability and failure to thrive. She was the product of a 35-week pregnancy and
was delivered vaginally without complications or a difficult labor. Based on the findings of magnetic resonance imaging, the
diagnosis of a giant dAVF involving the transerve-sigmoid sinuses was made. The patient was scheduled for an arteriogram
but died before the procedure could be performed. Such a case illustrates how large some dAVF can become and at a very
early age. As in the present case, the patient was minimally symptomatic. Therefore, the time to intervention after diagnosis is

thus, sometimes, critical.
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Introduction

A dural arteriovenous fistula (dAVF) occurs when at least
one meningeal artery connects directly to either a dural
venous sinus or cortical (leptomeningeal) vein. This event
results from angiogenesis following head trauma, surgery,
thrombosis, infection, or as a spontaneous occurrence. In
any case, vascular endothelial growth factor is found in high
concentrations near the dAVF [1].

Commonly in dAVFs involving the transverse-sigmoid
sinus [2], oxygenated blood that flows directly into a dural
sinus causes the vessel to arterialize and form a fistulous
pouch, which can occur both at the site of, or distal to the site
of the shunt or shunts. Ectasia can also occur in the corti-
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cal veins proximal to the shunt location in Cognard type IV
dAVFs [3].

dAVFs are routinely categorize based on shunt location,
source of aberrant arterial supply, and venous drainage
pattern [3, 4]. Although no classification system for fistula
pouch size has yet been proposed, clinicians observe wide
variations. Herein, we present a case-study of a giant dAVF
fistula in an infant involving the transverse-sigmoid sinus.
Such a case illustrates how large some dAVF can become
and at a very early age. As in the present case, the patient was
minimally symptomatic. Therefore, the time to intervention
after diagnosis is thus, sometimes, critical.

Case Report

A one-month-old female presented with irritability and
failure to thrive. She was the product of a 35-week pregnancy
and was delivered vaginally without complications or a diffi-
cult labor. Prenatal ultrasonography was not performed. Her
Apgar score was 7. The parents reported failure to thrive and
an infant who was minimally responsive although she would
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open her eyes and was able to follow objects. Her pupils were
more or less symmetrical. Blood chemistry panels were with-
in normal limits. On physical exam, the infant moved all ex-
tremities to stimulation and grimaced to pinch. The anterior
fontanelle was full and tense and the head circumference was
42 cm. The sutures of the calvaria were split. There was an
upgaze palsy. Reflexes were found to be hypotonic. No cuta-
neous stigmata were identified.

A subsequent magnetic resonance imaging (MRI) identi-
fied a large, somewhat spherical mass with significant flow
void filling most of the posterior cranial fossa and extending
superiorly to the underside of the calvaria (Fig. 1A-D). In to-
tal, the mass filled approximately one half of the intracranial
volume. No cerebellum was identified and the brainstem
was significantly compressed against the clivus (Fig. 1B).
Hydrocephalus was present, especially involving the tem-
poral horns (Fig. 1A, C, D). The internal jugular veins were
dilated (Fig. 1E) and the circle of Willis and vertebrobasilar
vessels appeared normal (Fig. 1F) although the resolution of
the imaging was poor primarily due to the age of the patient,
therefore, based on the findings of MRI, the diagnosis of a
giant dAVF involving the transverse-sigmoid sinuses was
made. The patient was scheduled for an arteriogram but died
before the procedure could be performed.
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Discussion

Because of the ability for dAVFs to recruit collateral arte-
rial supply, proximal embolization is likely to show resolu-
tion of the fistulous connection on immediate postoperative
angiography, but durability of these cures may be overesti-
mated [5]. Therefore, in non-surgical treatment, transvenous
embolization of the fistula pouch in the dural sinus remains
the best deterrent for recurrence of shunting [2, 6]. Trans-
arterial balloon-assisted embolization with transvenous
balloon protection also provides a high rate of clinical cure
or remission even at follow-up angiography [2, 7]. In a giant
dAVF, such as the one presented here, collateral arterial sup-
ply builds a robust framework of feeding vessels [8, 9].

When embolization for dAVES appears inappropriate
or insufficient, surgery and radiosurgery are considered.
Several published reviews suggest the effectiveness of a mul-
tidisciplinary approaches to large or difficult dAVFs. Fried-
man et al. [10] recommended a staged endovascular and
radiosurgery for patient’s presenting with low risk dAVFs
of the transverse and sigmoid sinues after no intracranial
hemorrhage or non-hemorrhagic neurological disorder was
documented after a mean follow up time of 50 months in pa-
tients who had received radiosurgery, 20 of whom (87%) also

Fig. 1. (A) T1-weighted magnetic resonance imaging (MRI) noting the large intracranial mass. Hydrocephalus is evident in the lateral ventricles.

B) T1-weighted MRI noting the compression of the contents of the posterior cranial fossa. (C) T1-weighted MRI noting the large intracranial
g g p p g g &

mass filling most of the posterior cranial fossa. Hydrocephalus is evident in the temporal horns. (D) Axial image noting the dilated ventricular

system. Hydrocephalus is evident in the third ventricle. (E) Scout image illustrating the giant mass and dilated internal jugular veins (lower
) ) P & g g jug

arrows). Note the superior sagittal sinus at the upper arrow. (F) Note the normal appearance of the components of the circle of Willis and

vertebrobasilar system.
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received transarterial embolization.

In another case study of a large intracranial dAVF, a
multidisciplinary approach required embolization, surgi-
cal occlusion, and radiosurgery for successful treatment of
the lesion which involved the sagittal, straight, and bilateral
transverse sinuses [8]. This was a 21-year-old patient with
headache, visual loss, and pulsatile tinnitus. An occipital
bruit was identified on physical swelling along with optic
nerve edema. On imaging, a large dAVF was found fed by
the middle meningeal and meningohypophsial vessels with
fistulous involvement of the transverse, sigmoid, and straight
sinuses. It was noted that embolization alone would have
been unable to obliterate all small feeding vessels, although it
was still useful in occluding five large feeding vessels. Surgi-
cal skeletonization of the venous sinuses and ligation of the
remaining feeding vessels was then performed, followed by
radiosurgery to all sites of fistulous connection. At one-year
follow-up, a repeat angiogram found complete resolution
of the dAVF. Such a case illustrates that a combination of
radiosurgery and open surgical ligation can be successful
in dealing with larger dAVFs. However, due to the huge size
of the dAVF in our case, both methods would have unlikely
reversed the patient’s clinical outcome. Additionally, such a
case illustrates how large some dAVF can become and at a
very early age. As in the present case, the patient was mini-
mally symptomatic. Therefore, the time to intervention after
diagnosis is thus, sometimes, critical. Although the exact
embryological processes involved in dAVF are not fully
understood, due to the large size of our patient’s lesion, the
fistula is assumed to have developed inutero. This is most
likely to occur during 40 to 80 mm when the dural venous
sinsues are formed [11]. Additionally, although most dAVFs
develop in adults, cases of child and even fetal development
have been reported [12].

In conclusions, our case illustrates the wide variation seen
in size of venous distension in dAVFs. When taken in con-
sideration with the clinical importance of obliterating the
entire fistula pouch in successful and durable treatment of
dAVFs, this may suggest the possibility for development of a
classification system of dAVFs based on the extent of disten-
sion of the fistula.
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