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Case Report
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INTRODUCTION

Dural arteriovenous fistulas (DAVFs) of the sphenoid wing are exceedingly rare vascular 
anomalies, accounting for approximately 1% of all intracranial DAVFs.[4] These lesions are 
characterized by pathological arteriovenous shunting within the venous structures of the 
sphenoid region.[8] The pathogenesis of sphenoid wing DAVFs is complex and multifactorial, 
with potential etiologies including spontaneous development, trauma, or iatrogenic factors such 
as postsurgical changes. The venous drainage patterns of these DAVFs frequently involve epidural 
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pathways, superficial cortical veins, and/or deep venous 
systems.[4] Sphenoid wing dural arteriovenous DAVFs are 
classified into two subtypes, including greater sphenoid wing 
DAVFs and lesser sphenoid wing DAVFs.[1] Unlike DAVFs 
in other regions, those affecting the greater sphenoid wing 
demonstrate a higher likelihood of cortical venous reflux and 
intracranial venous hypertension, leading to an elevated risk 
of venous infarction and intracranial hemorrhage.[3,9]

To the best of our knowledge, spontaneous obliteration 
of greater sphenoid wing DAVFs has not been previously 
reported in the literature.[1,8,11,13] Our case represents the 
first documented instance of a greater sphenoid wing 
DAVF involving the diploic venous system that underwent 
spontaneous regression. In this study, we detail the clinical 
presentation, diagnostic imaging, and follow-up observations 
of this unique case. Our findings emphasize the atypical 
clinical course and complex angioarchitecture of the lesion, 
providing new insights into sphenoid wing DAVFs and their 
rare potential for spontaneous resolution.

CASE PRESENTATION

A 59-year-old woman with a medical history of hypertension 
and dyslipidemia presented to a local hospital with a 5-month 
history of right eye redness, proptosis, and blurred vision. 
She also reported tinnitus in her right ear. Seven months 
prior, she had fallen while chasing a dog, striking her head 
on the floor, but without loss of consciousness. A computed 
tomography (CT) scan of the brain showed an enlarged 
right superior ophthalmic vein and a prominent cavernous 
sinus (CS) [Figure  1a]. CSDAVF was suspected, and she 
was referred to our institute. However, due to financial 
constraints, she sought treatment at our institute 2  months 
later.

On ophthalmic examination, the right eye showed proptosis 
and dilated episcleral veins. Visual acuity was 20/40 in the 
right eye and did not improve with pinhole correction; in 
the left eye, visual acuity was 20/80 without correction and 
20/32 with pinhole correction. Funduscopic examination 
revealed congested and tortuous vessels with venous stasis 
retinopathy in the left eye. Intraocular pressure (IOP) was 
21.5 mmHg in the right eye and 9.8 mmHg in the left eye. 
The patient was diagnosed with secondary glaucoma in the 
right eye and started on 0.5% timolol maleate eye drops, to be 
administered twice daily.

Cerebral angiography confirmed a DAVF at the right greater 
sphenoid wing, supplied by the right ascending pharyngeal 
artery, the middle meningeal artery, and sphenopalatine 
branches of the internal maxillary artery, as well as tiny 
branches from bilateral meningohypophyseal trunks. 
Venous drainage occurred through the dilated diploic vein 
of the greater sphenoid wing, subsequently into the engorged 

frontal diploic vein, and finally into the superior sagittal 
sinus. A narrowing of the connecting pathway between the 
engorged diploic vein and the superior sagittal sinus was 
observed. An alternative drainage route was noted through 
the bridging vein into the right CS, which further drained 
into the right deep middle cerebral vein (DMCV) and the 
right basal vein of Rosenthal through the uncal vein. This 
venous pathway extended contralaterally into the basal vein 
of Rosenthal through the peduncular vein, consistent with 
the angioarchitectural features of a Cognard type  IIa+b 
DAVF. Venous stasis in the right superior ophthalmic vein 
(SOV) was noted during the late venous phase [Figures 1b-i]. 
Maximum intensity projection reformatted images from 
angiographic CT and 3D reconstruction clearly depicted the 
angioarchitecture of the fistula [Figures 2a-g].

The patient was thoroughly counseled on the risks and 
benefits of treatment, provided informed consent, and 
scheduled for endovascular intervention the following week. 
However, due to the COVID-19 pandemic, the procedure 
was postponed. Over the subsequent 6  months, the patient 
initially experienced persistent proptosis, conjunctival 
injection, and intermittent blurred vision. Gradually, 
these symptoms improved, with a noticeable reduction in 
conjunctival congestion and complete resolution of proptosis.

Six months later, the patient was re-evaluated and prepared 
for endovascular treatment under general anesthesia. 
Remarkably, repeat angiography at that time demonstrated 
spontaneous complete obliteration of the fistula 
[Figures  2h and i]. A  follow-up ophthalmic examination 
confirmed the resolution of proptosis and conjunctival 
redness. Visual acuity improved to 20/40 and 20/25 with 
pinhole correction in the right eye and to 20/100 and 20/32 
with pinhole correction in the left eye. IOP decreased to 
14.9 mmHg in the right eye and 10 mmHg in the left eye.

At the 2-year follow-up, the patient remained completely 
asymptomatic, with no signs of proptosis, conjunctival 
congestion, or diplopia. Ophthalmic examination at that time 
showed further normalization of IOP, measuring 9.4 mmHg 
in the right eye and 8.6 mmHg in the left eye.

DISCUSSION

The sphenoid bone, a central component of the cranial base, 
is a complex structure that contributes to the formation of the 
orbit, cranial cavity, and several foramina for neurovascular 
passage. It consists of a central body, greater and lesser wings, 
and pterygoid processes. The greater wings extend laterally to 
form part of the middle cranial fossa and orbital walls, while 
the lesser wings create the posterior boundary of the anterior 
cranial fossa and part of the superior orbital fissure.[2]

Greater sphenoid wing DAVFs often exhibit aggressive 
features, with shunts typically located near the foramina 
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Figure  1: (a) Axial contrast-enhanced computed tomography (CT) scan of the brain obtained 5  months after the onset of symptoms 
demonstrates mild right-sided proptosis and an enlarged right superior ophthalmic vein (white arrowhead). (b and c) Anteroposterior (AP) 
and (d-f) lateral views of the right external carotid artery angiography, from the arterial to venous phases, performed 7 months after symptom 
onset, reveal a right greater sphenoid wing dural arteriovenous fistula. The fistula is supplied by the right ascending pharyngeal artery, the 
middle meningeal artery, and the sphenopalatine branches of the internal maxillary artery. Venous drainage occurs through the dilated diploic 
vein of the greater sphenoid wing, subsequently into the engorged frontal diploic vein, and finally into the superior sagittal sinus. Notably, 
venous outlet stenosis is observed (black arrowhead). In addition, an alternative drainage route is identified through the bridging vein into the 
right cavernous sinus (asterisk), which further drains into the right deep middle cerebral veins and the right basal vein of Rosenthal through 
the uncal vein. This pathway extends to the contralateral basal vein of Rosenthal through the peduncular vein. The arrow indicates venous 
stasis in the right superior ophthalmic vein in the late venous phase. (g and h) AP and lateral views of the right internal carotid artery (ICA), 
and (i) AP view of the left ICA show minute branches from bilateral meningohypophyseal trunks contributing to the fistula’s vascular supply.
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(e.g., foramen ovale or rotundum) and venous drainage 
involving the superficial middle cerebral vein (SMCV), a 
basal vein of Rosenthal, or sphenobasal vein. These lesions are 
commonly associated with cortical venous reflux and venous 

varices, increasing the risk of hemorrhagic complications. In 
contrast, lesser sphenoid wing DAVFs often drain into the 
CS, resembling CS DAVFs with fewer cases of cortical venous 
reflux. Despite their less aggressive nature, exceptions exist 

Figure 2: (a-c) Axial, (d and e) coronal, and (f) sagittal maximum intensity projection reformatted sequential images from angiographic 
computed tomography of the right external carotid artery (ECA) angiography demonstrate a dural arteriovenous fistula at the right greater 
sphenoid wing bone. The fistula drains into a large, dilated frontal diploic vein and additionally into the right cavernous sinus through a 
bridging vein (arrowhead). Further venous drainage is observed into the ipsilateral deep middle cerebral veins and the basal vein of Rosenthal 
through the uncal vein (arrow), with subsequent drainage into the contralateral basal vein of Rosenthal through the peduncular vein (curved 
arrow). (g) A lateral 3D reconstruction of the right ECA highlights a narrowed connecting pathway (asterisk) between the engorged diploic 
vein and the superior sagittal sinus. (h and i) Anteroposterior and lateral views of the right external carotid artery obtained 6 months after the 
initial angiography confirm complete obliteration of the fistula.
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where direct drainage into deep veins can result in significant 
complications, such as venous infarction or intracranial 
hemorrhage.[1]

Greater sphenoid wing DAVFs are often associated with 
symptoms related to their venous drainage patterns and the 
presence of cortical venous reflux. Common presentations 
include ocular symptoms such as proptosis, chemosis, 
diplopia, and visual disturbances due to venous congestion 
in the orbital region. Patients may also experience retro-
orbital pain, headaches, or pulsatile tinnitus, particularly 
when the venous drainage involves the CS or SMCV. In more 
aggressive cases, cortical venous reflux increases the risk of 
intracranial hemorrhage, leading to neurological deficits or 
acute hemorrhagic presentations. The involvement of deep 
venous structures, such as the basal vein of Rosenthal, can 
further exacerbate symptoms, emphasizing the importance 
of early detection and management.[8,12]

The management of greater sphenoid wing DAVFs requires 
a multidisciplinary approach to achieve optimal outcomes. 
Advances in endovascular techniques and hybrid surgical 
strategies have significantly improved the curative potential 
for these rare and complex lesions.[3,7,13,14]

In this study, the development of a greater sphenoid wing 
DAVF was likely precipitated by a history of head trauma. The 
patient presented with ocular symptoms, including proptosis 
and redness, which were directly attributed to venous 
congestion involving the CS and SOV. These symptoms 
prompted the patient to seek medical attention. This case 
is further distinguished by the unusual venous drainage 
pattern of the fistula, which prominently involved the diploic 
venous system. The primary drainage pathway included 
dilated diploic veins of the sphenoid bone, extending into the 
engorged frontal diploic vein and ultimately draining into the 
superior sagittal sinus. In addition, the fistula drained into 
the DMCV and basal vein of Rosenthal, increasing the risk 
of cortical venous reflux, venous congestion, and intracranial 
hemorrhage, making it a high-risk lesion.

In our case, the spontaneous closure of the greater sphenoid 
wing DAVF involving the diploic venous system appears to 
be associated with several contributing factors, including 
preexisting thrombosis in the SOV, venous outlet stenosis, 
and the potential role of contrast media from prior 
angiographic study.

The preexisting thrombosis observed in the SOV during 
angiography suggests that venous stasis had already 
initiated thrombosis, setting the stage for spontaneous 
closure. Venous stasis, often caused by impaired venous 
outflow, is a critical factor in thrombus formation within 
the draining veins of high-flow fistulas.[6] Venous outlet 
stenosis may also contribute to spontaneous regression 
by reducing venous outflow, creating conditions for stasis 

and thrombus formation. This mechanism is comparable 
to surgical approaches that restrict venous drainage to 
promote thrombosis and obliteration of the fistula.[5] The 
use of contrast media during angiography may have played 
an additional role in the spontaneous closure. Contrast 
injection can transiently alter venous hemodynamics or 
trigger localized inflammation, exacerbating stasis within 
the fistula’s drainage pathways and amplifying the conditions 
necessary for thrombosis.[10]

These factors collectively underscore the complex interplay 
of hemodynamic and anatomical mechanisms underlying the 
rare phenomenon of spontaneous fistula closure. While this 
outcome is favorable, it remains unpredictable, highlighting 
the need for close monitoring and readiness for intervention 
to address potential complications or recurrence.

CONCLUSION

This case underscores the rare and unique phenomenon of 
spontaneous regression of a high-flow sphenoid wing DAVF, 
a condition not previously reported in the literature. The 
spontaneous obliteration observed in our patient was likely 
facilitated by a combination of preexisting thrombosis in the 
SOV, venous outlet stenosis, and the potential hemodynamic 
effects of contrast media used during angiography. Although 
spontaneous regression is uncommon, this case highlights the 
importance of careful monitoring, timely follow-up imaging, 
and individualized management to avoid unnecessary 
interventions and ensure optimal patient outcomes.
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