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Endovascular embolization of dural arteriovenous fistula
in a child presented with slight conjunctival hyperemia
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Abstract
Background Dural arteriovenous fistulas (DAVFs) are rare in pediatrics. A case of DAVF diagnosed because of a slight con-
junctival hyperemia and endovascular coil embolization at 2 years old is reported.
Case description The 2-year-old boy presented with a slight conjunctival hyperemia of the left eye for 1 month. Magnetic
resonance imaging (MRI) examination of the head showed abnormal blood flow in the left middle cranial fossa. On digital
subtraction angiography, a DAVF with a dural feeder shunt and a venous varix at the middle cranial fossa was confirmed. After
transarterial coil embolization, shunt blood flow disappeared.
Conclusions This report describes a case of DAVF with a slight conjunctival hyperemia treated by coil embolization
in a child.
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Introduction

Neurointervention in pediatrics, especially neonates, can
be more challenging than analogous procedures in old
children or adults [1–3]. It needs a multidisciplinary
team involved in the treatment of these children [1–3].
Intracranial dural arteriovenous fistulas (DAVFs) are rare
in children and constituted 5.7% of pediatric intracranial
arteriovenous shunting lesions [4]. Management strate-
gies for these lesions have undergone considerable evo-
lution in the last decade with the advent of new
endovascular, surgical, and radiosurgical technologies.
Endovascular treatment is currently the first choice of

treatment for most pediatric DAVFs [4]. Embolization
of DAVFs in these patients prevented adverse cardiac
effects, hydrovenous disorders, and rebleeding. In this
study, we present a case of DAVF diagnosed because
of a slight conjunctival hyperemia and endovascular coil
embolization at 2 years old.

Case presentation

A 2-year-old boy presented with slight conjunctival hy-
peremia of the left eye for 1 month. Magnetic resonance
imaging (MRI) of the head and magnetic resonance an-
giography (MRA) confirmed that the left middle menin-
geal artery flowed into the dilated pial veins and the left
ophthalmic vein was dilated than that of the right side
(Fig. 1a–c).

It was decided that it would be difficult to wait any
longer, and endovascular treatment was needed. First,
diagnostic digital subtraction angiography was per-
formed with the patient under general anesthesia. The
right femoral artery was punctured and a 4F arterial
sheath was inserted. The left middle meningeal artery
connected directly into the superficial middle cerebral
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vein and drained into the superior sagittal sinus (Fig.
2a, b). An Echelon-10 microcatheter was introduced
through a 4F diagnostic catheter into the left middle
meningeal artery. Transarterial obliteration of the shunt
was performed using coils and the shunt blood flow
disappeared completely after treatment (Fig. 2c, d).
After the procedure, there were no new ischemic com-
plications and the patient’s course was good. Follow-up
MRI and MRA examination was scheduled at 6
months.

Discussion

DAVFs not directly shunting into the cavernous sinus
can also present conjunctival hyperemia as a result of
rerouting venous drainage promoting the intracavernous
pressure [5]. DAVFs in young children are characterized
by frequent high-flow fistulas and the physiological
condition of the developing brain and heart; each
DAVF type tends to present at a certain age with unique
symptoms [4]. Dural sinus malformation with arteriove-
nous (AV) shunt tends to present in the neonate with
high-output cardiac failure. In infancy, infantile DAVF
tends to present with hydrodynamic disorder such as
macrocephaly, ventriculomegaly, prominent facial veins,
developmental delay, or focal neurological signs such as
seizure or hemorrhage at older ages [1–4]. In a series of
43 cases of Galen malformation treated with a combined
transarterial and transvenous approach, the child did not
develop DAVF as long as we used coils solely and the
child developed DAVF after the transarterial use of
Onyx [6].

Endovascular treatment is currently the first choice of
treatment for most pediatric ICAVS. The treatment goal
should be defined on a patient-by-patient basis, accord-
ing to the unique physiological condition of the child.
Endovascular embolysates included Onyx, N-butyl cya-
noacrylate, or coil embolization [1]. Hetts et al. retro-
spectively reviewed 22 DAVFs in children and found
that good clinical outcome (modified Rankin Scale score
0–2) was documented in 77% of patients > 1 year old
at presentation compared with 57% of patients ≤ 1 year
old at presentation [4]. Six patients (27%) died. They
concluded that compared with other pediatric vascular
shunts, DAVFs had lower rates of angiographic obliter-
ation and poorer clinical outcomes. Puccinelli et al. de-
scribed endovascular treatment of consecutive 52 chil-
dren weighing less than 5 kg with neurovascular arte-
riovenous malformations, including 38 vein of Galen
aneurysmal malformations, 3 pial AVM, 6 pial arterio-
venous fistulas, and 5 dural sinus malformations [7].
Their treatment goals were control of cardiac failure or
h y d r o c e p h a l u s i n c a s e s o f n o n h emo r r h a g i c
malformations and prevention of new bleeding in cases
of previous hemorrhage. A hemorrhagic complication
occurred in 12 procedures and an ischemic complication
in 2. Both complication types were correlated with the
age of the infant (age cutoff at 3 months). No correla-
tion was found with the weight of the infant or the
duration of the procedure. The risk of major cerebral
complications seems mainly correlated with age, with a
threshold at 3 months.

Fig. 1 a The pictures showed a slight conjunctival hyperemia of the left
eye. R, right; L, left. b There is arteriovenous shunt of the left middle
cerebral artery and the enlargement of the left superficial middle cerebral
veins (arrow) on magnetic resonance angiography. c T1-weighted
magnetic resonance imaging (MRI) showed the enlargement of the left
ophthalmic vein (arrow)
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Conclusion

This report describes a case of DAVF with a slight chemosis
treated by coil embolization in a child.
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Fig. 2 a Left carotid artery
angiogram, lateral view. b Left
carotid artery angiogram, frontal
view. Showed the left middle
meningeal artery flow into the left
superficial middle cerebral veins
and out into the superior sagittal
sinus. After coil embolization of
the arteriovenous fistula, the
middle meningeal artery is
plugged with coils. c Left
common carotid artery angiogram
showed blood flowing into the
veins has disappeared. d
Fluoroscopic image showed coils,
lateral view

Childs Nerv Syst (2019) 35:2435–2437 2437


	Endovascular embolization of dural arteriovenous fistula in a child presented with slight conjunctival hyperemia
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Case presentation
	Discussion
	Conclusion
	References




