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Abstract

Cavernous sinus (CS) dural arteriovenous fistula (dAVF) patients pre-
senting with only headache as an initial symptom are not common. 
Patients with CS-dAVF commonly present with symptoms related to 
their eyes. In all three patients, headache was the initial symptom. 
Other symptoms related to the eyes developed 1 - 7 months after 
headache. In one patient, headache was controlled by sumatriptan 
succinate, but not diclofenac sodium or loxoprofen sodium. In an-
other patient, headache was controlled by loxoprofen sodium. In the 
third patient, headache was improved by stellate ganglion block. In all 
patients, magnetic resonance angiography (MRA) in the early stage 
of the clinical course showed abnormal blood flow in the CS. How-
ever, reflux to the superior ophthalmic vein (SOV) was not detected. 
As treatment, transarterial and transvenous embolizations were nec-
essary for one patient, and transvenous embolization was performed 
for another patient with significant blood flow to the SOV and cortical 
veins. On the other hand, manual compression of the bilateral carotid 
arteries at the neck resulted in disappearance of the fistula in the third 
patient. In all patients, the symptoms improved after the disappear-
ance of blood reflux to the CS. The refluxed blood to the CS might 
cause elevation of the CS pressure and stimulate the trigeminal nerve 
in the dural membrane, resulting in headache before developing re-
flux in an anterior direction. CS-dAVF could induce both migraine 
and common headache. In cases with blood reflux to the CS on mag-
netic resonance imaging and/or MRA even without eye symptoms, a 
differential diagnosis of CS-dAVF should be taken into consideration.
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Introduction

A dural arteriovenous fistula (dAVF) is a lesion with an arterio-
venous shunt in the dural membrane. Patients with dAVF in the 
cavernous sinus (CS) usually present with symptoms related 
to the eyes, such as exophthalmos, chemosis, and palpebral 
swelling [1-3]. For CS-dAVF patients presenting with only 
headache or facial pain as an initial symptom, the diagnosis of 
CS-dAVF is not easy. In this report, we present three patients 
with CS-dAVF whose initial symptom before developing visu-
al symptoms was headache, focusing on its clinical course and 
radiological findings.

Case Reports

Case 1

A 61-year-old woman transiently experienced mild headache. 
About a month later, she experienced left-sided headache and 
pain around the left orbit, and visited our hospital. Computed 
tomography (CT) revealed no abnormality. Her headache was 
controlled by sumatriptan succinate, but not diclofenac sodi-
um or loxoprofen sodium. Magnetic resonance angiography 
(MRA) obtained 3 months after the initial headache showed an 
abnormal intensity in the left CS (Fig. 1A). However, magnetic 
resonance imaging (MRI) and MRA did not show blood reflux 
or dilatation of the superior ophthalmic vein (SOV) or a corti-
cal vein. Her headache improved 3 months after the onset and 
she remained asymptomatic for a few months. About 7 months 
after the initial headache, she became aware of chemosis, 
palpebral swelling, and pain around the orbit on the left side. 
She consequently visited our hospital again. MRI obtained 8 
months after the initial headache showed blood reflux to and 
dilatation of the left SOV and Sylvian vein (Fig. 1B). Angi-
ography (Fig. 1C) demonstrated that the right CS was fed by 
the abnormal blood flow from the right internal carotid artery 
(ICA). The refluxed blood to the right CS flowed into the left 
CS via the intercavernous sinus. The left CS was opacified by 
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Figure 1. Case 1: (A) MRA obtained 3 months after the initial headache showing an abnormal intensity in the left CS (arrow), but 
no dilatation of the SOV. (B) MRI demonstrating blood reflux to the left CS, SOV, and Sylvian vein after the patient had become 
aware of eye symptoms at the eighth month. (C) Angiography showing CS-dAVF reflux to the left SOV and Sylvian vein. (D) Post-
embolization angiography showing no blood reflux to the CS. 

Figure 2. Case 2: (A) MRA performed 1 month after the initial headache demonstrating an abnormal intensity in the right CS 
(arrow). Reflux to and dilatation of the SOV are not apparent. (B) MRI after the patient had become aware of double vision, again 
showing blood reflux to and dilatation of the left SOV (arrows). (C) Angiography showing arteriovenous shunt to the right CS and 
reflux to the left SOV. No blood reflux to a cortical vein is observed. (D) MRA after manual compression of the carotid arteries 
showing the disappearance of blood reflux to the left SOV. 
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the blood flow via the left ICA and branches of the left external 
carotid artery (ECA). Blood in the left CS refluxed to the left 
SOV and Sylvian vein. As a treatment, transarterial emboliza-
tion (TAE) with platinum coils of the left maxillary artery was 
initially performed. Eight days later, the left middle meningeal 
and ascending pharyngeal arteries were also embolized with 
platinum coils. However, the lesion did not disappear on angi-
ography, and the symptoms remained. Therefore, transvenous 
embolization (TVE) of the shunt in the left CS was conducted 
via the left inferior petrous sinus (Fig. 1D). After TVE, her 
visual symptoms and headache disappeared. She has not expe-
rienced further headache, and MRI has revealed no recurrence 
of the lesion for 6 years.

Case 2

A 68-year-old woman experienced headache in the right tem-
poral region. She visited our hospital 15 days after the initial 
symptom. Her headache was controlled by loxoprofen sodium 
and gradually disappeared. MRA obtained 1 month after head-
ache showed abnormal blood flow in the right CS. However, 
blood reflux to a cortical vein or dilatation of the SOV was 
not detected (Fig. 2A). She experienced double vision 1.5 
months after the initial headache. The double vision spontane-
ously improved 2 months later. For several months, she had no 
headache or double vision. However, at the eighth month, she 
became aware of double vision again, and visited our hospital. 
MRI showed blood reflux to and dilatation of the left SOV, 
but not a cortical vein (Fig. 2B). Angiography (Fig. 2C) dem-
onstrated blood reflux to the right CS from the right ICA. The 

refluxed blood to the right CS flowed into the left CS via the 
intercavernous sinus and further refluxed to the left SOV. The 
left CS was also opacified with blood flow from the left carotid 
artery. The blood reflux was not severe, and reflux to a corti-
cal vein was not observed. Therefore, manual compression of 
the bilateral carotid arteries at the neck was performed by the 
patient. After 3 months, MRI revealed that CS-dAVF had dis-
appeared (Fig. 2D). No recurrence of symptoms or the lesion 
has been detected for 8 years.

Case 3

A 74-year-old woman experienced headache in the right tem-
poral region. One month later, she experienced right facial pain 
and double vision. MRI obtained 2 months after the initial head-
ache in another hospital showed an abnormal intensity in the 
right cavernous sinus (Fig. 3A). Three months later, the double 
vision disappeared; however, the right facial pain remained. At 
the fifth month, she had severe headache and visited another lo-
cal hospital. Repeated MRI also showed an abnormal intensity 
in the right cavernous sinus. However, the abnormality was not 
recognized by the physician. She was referred to a pain clinic 
and stellate ganglion block (SGB) was conducted. Headache 
gradually improved and disappeared with SGB. After that, she 
did not experience headache for about 3 months. At the ninth 
month, she became aware of right palpebral swelling, chemo-
sis, and lacrimation. Ten months after the initial symptom, she 
visited a neurosurgical clinic, and right exophthalmos was ad-
ditionally pointed out. MRI revealed abnormal blood flow in 
the right CS (Fig. 3B). She was referred to our department. 

Figure 3. Case 3: (A) MRI obtained 2 months after the initial pain demonstrating an abnormal intensity in the right CS (arrow). 
(B) MRI/MRA obtained 10 months after onset showing abnormal blood flow in the bilateral CS (arrows) and dilatation of the left 
SOV (arrowhead). (C) Angiography showing abnormal blood flow in the right CS and SOV. The refluxed blood flows to the left 
CS via the intercavernous sinus and further to the left SOV. (D) Post-embolization angiography showing the disappearance of 
the abnormal blood flow. 
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Angiography (Fig. 3C) demonstrated abnormal blood flow to 
the right CS from the right ICA and branches of the right ECA. 
The refluxed blood flowed to the contralateral CS via the in-
tercavernous sinus, and further to the bilateral SOV and right 
cortical veins. The condition was diagnosed as right CS-dAVF. 
TVE using platinum coils was performed 12 months after the 
initial headache. The posterior part of the right CS where the 
abnormal blood shunts were present was embolized and the 
abnormal blood flow disappeared (Fig. 3D). After TVE, her 
symptoms related to the eyes disappeared.

Discussion

CS-dAVF has some draining routes including both anterior and 
posterior directions. CS-dAVF shows symptoms according to 
its draining direction. Here, we report three patients with CS-
dAVF whose initial symptom was only headache. In patients 
with only headache or facial pain, a diagnosis of idiopathic in-
flammation of the CS (Tolosa-Hunt syndrome) may be made 
[4], and diagnosis of dAVF is not easy. In all patients, MRI ob-
tained in early stage of the clinical course showed abnormal 
blood flow in the CS. However, reflux to the SOV was not de-
tected, and the patients had no visual symptoms. The refluxed 
blood to the CS might cause CS pressure elevation, stimulate 
the trigeminal nerve in the dural membrane, and induce head-
ache [5]. After a while, the blood refluxed anteriorly to the SOV, 
and visual symptoms including double vision and disturbance 
of eyeball movement become apparent. In our three patients, 
symptoms related to the eyes became apparent 1 - 7 months 
after the initial headache. The initial MRA showed an abnormal 
intensity in the CS suggesting arteriovenous shunt. However, 
dilatation of the SOV was not seen at this time. In such a situa-
tion in the early stage without eye symptoms, a diagnosis of CS-
dAVF is not easy. The abnormal intensity in the CS might not be 
paid sufficient attention. Follow-up MRI clearly showed blood 
reflux to the SOV in all patients, and to the Sylvian vein in two 
patients. Blood reflux to the cortical veins may cause intracer-
ebral hemorrhage. Therefore, an early diagnosis of CS-dAVF is 
necessary. In patients with headache and an abnormal intensity 
in the CS on MRI or MRA even without eye symptoms, a dif-
ferential diagnosis of CS-dAVF should be considered.

In one patient, headache was only controlled by su-
matriptan succinate, indicating that the headache was a mi-
graine. Recently, Osaka et al [6] reported a patient with 
CS-dAVF whose headache was improved by sumatriptan. Ac-
cording to them, the mechanism is due to a triptan-induced 
reduction in shunting flow via vasoconstriction. In another 
patient, it was improved by a non-steroidal anti-inflammato-
ry drug, suggesting a common headache. In the third patient, 
headache was improved by SGB. There is a report describing 
the effect of SGB on migraine [7]. The mechanism of SGB to 
control migraine is suggested to be the stabilization of sympa-
thetic nerves, or suppression of edema and inflammation of the 
vascular wall [8]. Our observations indicated that CS-dAVF 

could induce both migraines and common headaches prior to 
the appearance of eye symptoms.

As for radical treatment, TVE with or without TAE was 
necessary for two patients with significant blood reflux to the 
cortical veins. TVE is an effective treatment to cure the condi-
tion. In one patient, manual compression of the bilateral ca-
rotid arteries at the neck improved the shunts and symptoms. 
In all three patients, the headache improved after the disap-
pearance of the blood shunt.

Conclusions

CS-dAVF could induce both types of headache, a migraine and 
common headache. Close observation focusing on the exist-
ence of dAVF is necessary in patients with abnormal CS in-
tensities on MRI or MRA, even though the symptom is only 
headache.
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