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Abstract

A dural arteriovenous fistula (DAVF) is an arteriovenous shunt located in the dural wall of the venous sinus or the expanded layer of the dura mater.
Dural arteriovenous fistulas (DAVFs) account for approximately 10%-15% of intracranial vascular malformations. The primary goal in treating
DAVFs is the complete obliteration of the arteriovenous shunt. Currently, option for treatments of Ethmoidal DAVFs include surgical resection,
endovascular treatment (EVT) and stereotactic radiosurgery. In this paper we report cases of bilateral ethmoidal AVF treated endovascularly and

review their clinical presentation, history of treatment options, and recent advances in endovascular management.
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Introduction

A dural arteriovenous fistula (DAVF) is an arteriovenous shunt
located in the dural wall of the venous sinus or the expanded
layer of the dura mater [1]. Dural arteriovenous fistulas (DAVFs)
account for approximately 10%-15% of intracranial vascular
malformations [2]. Anterior ethmoid DAVFs are included in about
10% of DAVFs [3]. Patients may be asymptomatic or experience
symptoms ranging from headaches to fatal hemorrhage [4].
The venous drainage pattern has been reported as the main
factor determining the DAVFs clinical presentation [5-7]. The
primary goal in treating DAVFs is the complete obliteration of
the arteriovenous shunt [8,9]. Currently, option for treatments
of Ethmoidal DAVFs include surgical resection, endovascular
treatment (EVT) and stereotactic radiosurgery [10,11].

Traditionally Open surgical treatment was the main treatment
for ACF DAVFs, but endovascular treatment using recently
available microcatheters and liquid embolic materials is also
becoming a safe and effective treatment [10-12]. In this paper we
report cases of bilateral ethmoidal AVF treated endovascularly
and review their clinical presentation, history of treatment
options, and recent advances in endovascular management. We
report the third case of bilateral ethmoidal DAVF and review the
literature on this regard.

Case Presentation

A 41-year-old man presented with severe headache, visual
decline for 2 years. The symptoms were preceded by sneezing.
There was no history of trauma or family history of vascular
abnormalities. Ocular exam revealed a visual acuity of 20/70 OD
and 20/30 OS. There was no restricted eye movement. she had
mild periorbital edema, dilated and tortuous conjunctival vessels.
Digital subtraction angiogram revealed bilateral ethmoidal
arteriovenous fistula supplied by the bilateral OA and draining
into the SSS via ectatic cortical veins (Figure 1). The ectatic cortical
veins which was grossly dilated and tortuous drained anteriorly
into several small tributaries with slow outflow. No nidus and
no communication into the cavernous sinus were observed.
Transarterial Onyx18 embolization was performed via the OA.

Endovascular procedure was performed on the patient under
general anesthesia. A Marathon microcatheter (ev3 Neurovascular,
Irvine, California) was advanced into one of the proper feeders
arising from the distal OphA, and distal to the origin of a common
trunk of central retinal artery. Angiography immediately after
the procedure showed complete occlusion of the AVE. Systemic
heparinization was continued for 1 week after the procedure
to prevent retinal thrombosis. The postoperative course was
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favorable, with clinical improvement occurring immediately opposite side was treated in the same way as mentioned. Cerebral
after the operation. At discharge, visual acuity was improved and  angiography performed 1 year after embolization revealed the
headache was decreased. After three months, the lesion on the complete disappearance of the lesions (Figure 2).
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Figure 1: Cerebral angiography. (A) Antero-posterior and lateral view of right internal carotid artery (ICA) shows the right feedings arteries
(black arrow) . (B) Antero-posterior and lateral view of right internal carotid artery angiography displays the same pathology, fed by the left
ophthalmic artery (black arrow), and the venous drainage.
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Figure 2: Post-operative angiographies confirm complete ecclusion of the DAVF; a&b: right ICA antero-posterior and lateral view; (c&d: left
ICAAP & lateral view.
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Figure 3: The central retinal artery originates from the ophthalmic artery. It is usually the first branch of the ophthalmic artery.
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Discussion

DAVFs of the anterior cranial base, also called “ethmoidal
fistulas” or “cribriform plate fistulas,” are extremely uncommon
lesions [8]. In ACF DAVFs, the main feeding arteries are the
AEA of the OA. however, feeders from MMA , ethmoidal branch
(sphenopalatine artery) of the internal maxillary artery (IMA),
the pial branches of the ACA and MCA, the angular branch of the
facial artery and even the persistent primitive olfactory artery
can be involved in ACF DAVF [13-15]. The fistula point of an ACF
DAVF is usually located at the level of the cribriform plate in the
lateral epidural space, which includes the lamina cribrosa and
the orbital roofs [11]. The venous drainage routes of ACF DAVFs
include drainage to the frontal veins and then secondarily into the
SSS[16].

Understanding the angioarchitecture of the DAVF is important
for successful treatment. The treatment of the lesion can be
divided into endovascular or surgical methods based on the
anatomical structure of the lesion. In ACF DAVFs, EVT should be
considered only in patients with favorable angiographic anatomy.
However, in appropriate patients, EVT is effective and associated
with a high obliteration rate [13]. The therapeutic goal of EVT is
for the embolic agents to penetrate through the trans osseous
shunt to obliterate in trans arterial approach it is important to
ensure that the central retinal artery(CRA) is not occluded. In TVE
approach the path from the puncture point to the DAVF is longer
and difficult to navigate, so that TVE is more time taking [5].

TAE is the first selection in patients with good trans arterial
access (e.g.,, large and easily navigable OA with limited proximal
vessel tortuosity) that allows distal microcatheterization in close
proximity to the fistulous point and a less degree of reflux [17].
Additionally, TVE is preferred in DAVF with easily navigable
draining vein and short cortical distance [8]. In EVT, although
complications may occur, AVF DAVFs have an acceptable prognosis
in appropriately selected patients. Surgery has proved the highest
healing rate and three surgical approaches are used for ethmoidal
DAVFs anterior interhemispheric approach, orbitozygomatic
approach and bilateral sub frontal approach is the most common
approach for ethmoidal DAVFs. Although the surgical treatment
of ethmoidal DAVFs is an effective approach, it exposes patients
to peri- and postoperative risks associated with craniotomy and
major surgery [11]. Over the years, there are a progressive shift
in the treatment of dural AVFs with endovascular treatment
considered the first line of therapy in the majority of case [14].

Advancement in technique and instrument along with
improvement in the embolic agents available leads endovascular
both safer and more effective in selected patients with
e-dAVFs. It seems that according to the cosmetic issues and
the level of invasiveness, if the artery has a suitable size for
microcatheterization or if there is possible venous access,
endovascular treatment is the choice. As shown in the figure 3

[18], in trans arterial treatment, it is very important to determine
the origin of the retinal artery and inject the distal onyx into this
artery. Retinal artery occlusion causes blindness.

In general, surgery is considered for ethmoidal DAVFs with
intracranial hemorrhage or after failed EVT or radiosurgery,
actually ethmoidal DAVFs with fine or tortuous arterial feeders, and
when the main artery of the ethmoidal DAVF has many branches
into adjacent structures of brain parenchyma [9,12,19,20].

Conclusion

Bilateral ethmoidal DAVFs are a rare disease. The present
study describes the safe and complete obliteration of the fistula
by trans arterial endovascular treatment through the ophthalmic
artery. Careful angiographic evaluation of ethmoidal DAVFs and
appropriate treatment option are required to achieve excellent
outcomes.
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