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a b s t r a c t 

Carotid cavernous fistula (CCF) is an abnormal communication between the carotid artery 

and the cavernous sinus, which is most commonly caused by trauma. Due to its high-flow 

nature and aggressive clinical course, spontaneous resolution of CCF is rare, making en- 

dovascular embolization necessary. This procedure aims to prevent potential vision loss, 

emphasizing the importance of timely intervention to preserve visual function. We report a 

case of Barrow type A carotid-cavernous fistula which resolved spontaneously. A 42-year-old 

male was referred to Emergency Room with a chief complaint of seizure 3 days before ad- 

mission. The seizure was both arm stiff and jerking, the eyes gazing upward, bitten tongue, 

foamy mouth, no bed wetting. Meanwhile, the patient was unconscious during and after the 

seizure. Regarding the medical history, the patient experienced head trauma 8 months ago 

due to a traffic accident. Additionally, the patient reported symptoms of redness, swelling, 

double vision, and inability to look to the right eye. Initial cerebral angiography was per- 

formed, reporting a carotid-cavernous fistula of Barrow type A. Further endovascular treat- 

ment could not be carried out, but a second cerebral angiography was conducted after a year, 

demonstrating spontaneous thrombosis of the carotid-cavernous fistula of Barrow type A. 

CCF were classified by Barrow et al. into types A, B, C, and D. It has been proposed that 

spontaneous resolution of CCF Barrow type A may result from thrombosis of the cavernous 

sinus. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

A carotid-cavernous fistula (CCF) is an abnormal connection
between the carotid arterial system and the cavernous si-
nus. it is classified as direct or indirect, high-flow or low-flow,
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and can be referred to as Barrow types A, B, C, or D. Barrow
type A is the connection between the internal carotid artery
(ICA) and the cavernous sinus. Furthermore, all type A fis-
tulas are direct communications and typically exhibit high
flow. The majority of traumatic CCF cases are Barrow type
A [ 1 ]. 
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Fig. 1 – Axial Head CT on April 13th 2021. without contrast (A), Axial Head CT on April 13th 2021 with contrast. (B) showing 
dilated right superior ophthalmic vein (White arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Types B, C, and D fistulas are considered “indirect” because
they involve the connection between the cavernous sinus and
the main branches of the ICA and external carotid artery (ECA)
but not directly on the ICA or ECA. The cavernous sinus is con-
nected to the meningeal branches of the ICA and ECA in the
Barrow type B and C fistulas, as well as both the meningeal
branches of the ICA and ECA in the Barrow type D fistula
[ 1 ]. 

Venous congestion resulting from the blood flow in any
type of fistula within the cavernous sinus can affect surround-
ing structures such as cranial nerves III, IV, V1, V2, and VI
on the ipsilateral side. Meanwhile, clinical presentations are
associated with ocular manifestations, including proptosis,
chemosis, changes in visual acuity, diplopia, and eye pain, fol-
lowed by headache and epistaxis [ 1 ]. 

Spontaneous resolution can be achieved in 20%-50% of
cases with concurrent medical management of ocular symp-
toms with prism or patching therapy for diplopia, topical
agents for glaucoma, lubrication for keratopathy, and/or
systemic corticosteroids. However the patients who treated
with a conservative approach should be followed carefully
for worsening of ocular symptoms, which often warrants
treatment to prevent serious complications including in-
tracranial hemorrhage. In general, endovascular treatment
is considered the primary treatment for CCFs. Transarterial
obliteration is commonly utilized in the management of
direct, high-flow CCFs [ 2 ]. 

Direct CCFs are always treated with endovascular meth-
ods. The goal is to occlude the fistula but preserve the patency
of the internal carotid artery (ICA). Agents include detach-
able coils or liquid embolic agents delivered transarterially or
transvenously. Arterial porous or covered stents are often used
adjunctively. In rare cases, the ICA must be occluded [ 3 ]. 

Case report 

A 42-year-old male patient presented to the emergency de-
partment with the chief complaint of seizures. The patient
experienced seizures for the past 3 days, which were charac-
terized by jerking movements of the hands, upward eye de-
viation, tongue biting, foaming at the mouth, and no urinary
incontinence. Each seizure episode lasted 1 minute, occurring
twice within a 5-minute interval, and remained unconscious
during and after the seizures. In the past medical history, the
patient had a traffic accident 8 months ago in Semarang while
riding a motorcycle without wearing a helmet, suffered a head
injury, and remained unconscious for 4 days. The right eye was
red, swollen, experienced double vision, and had limited right-
ward gaze. There were no complaints of weakness on either
side of the body, facial droop, or slurred speech. The patient
denied a history of hypertension or diabetes and did not ex-
perience similar incidents before. 

During the treatment at the Semarang Hospital, a cere-
bral angiography procedure was performed, showing a Bar-
row type A fistula ( Figure 2 ). Computed tomography scan or-
bit showed proptosis of right eyeball with dilated tortuous su-
perior ophthalmic vein ( Figure 1 ). Cerebral angiography eval-
uation after 7 months shows complete resolution of carotid
cavernous fistula with preservation of internal carotid artery
blood flow ( Figure 3 ). 

Following a complete recovery of the initial condition, grad-
ual onset of double vision was observed specifically while at-
tempting lateral gaze. This double vision became persistent
even in the absence of lateral eye movements. Consequently,
the patient was readmitted to the hospital with complaints of
recurring seizures. After the seizures were resolved, the pa-
tient complained of persistent double vision. Unfortunately,
the previous hospital was unable to perform embolization due
to the lack of modalities available at the site. 

A second cerebral angiography was performed, but no di-
rect right CCF was observed. Therefore, it was determined that
the patient had experienced spontaneous thrombosis. 

Discussion 

Spontaneous thrombosis in CCF is rare and often found in
indirect-type fistulas. Seeger et al. reported 9 and 2 cases
of this condition in indirect and direct CCFs. The mecha-
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Fig. 2 – Cerebral angiography on May 24th, 2021 Right carotid angiogram showing traumatic carotid-cavernous fistula with 

dilated superior ophthalmic vein. 

Fig. 3 – Cerebral angiography on December 22th, 2021 after 7 months shows complete resolution of carotid cavernous fistula 
with preservation of internal carotid artery blood flow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nism behind spontaneous thrombosis in slow-flow CCFs in-
volves venostasis and damage to the cavernous sinus due
to venous hypertension [ 3 ,4 ]. Furthermore, the injection of
iodine-containing contrast during angiography can lead to ex-
cessive leukocyte accumulation, clotting, and red blood cell
aggregation, as well as directly affecting the endothelium
of blood vessels, which can trigger spontaneous thrombosis
events [ 5 ]. 

Non-invasive diagnostic methods such as ultrasound and
magnetic resonance imaging can show plaque morphology
and distinguish vulnerable plaques [ 6 ]. However, there are cer-
tain limitations as ultrasound waves are absorbed by the skull
and brain structures are not presented in details . MRI or CT
cerebral images are of high quality, but rather expensive, time
consuming, and impossible to repeat frequently. The ultra-
sound fusion imaging system gives new promising possibil-
ities combining the benefits of both modalities [ 7 ]. 

Lewis et al. reported cases of spontaneous resolution in
3 cases of direct CCFs after failed attempts at balloon place-
ment and 1 case of iatrogenic dissection of the cervical carotid
artery. A similar spontaneous resolution was observed in
experimental embolization attempts without balloon place-
ment. Whang et al. also reported cases where inadvertent
thrombus formation occurred during navigation with a micro-
catheter and micro guidewire through a small fistula, result-
ing in the closure of the fistula. Meanwhile, direct CCFs can
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spontaneously close after failed transarterial approaches and
during transvenous approaches [ 8 ]. 

Immediate spontaneous occlusion of traumatic CCFs fol-
lowing orbital venography was reported by Nishijima et al.
The likely mechanism leading to the spontaneous closure of
the fistula is a temporary reduction in the pressure gradi-
ent between the cavernous sinus and ICA, resulting in static
blood flow and thrombus formation. Furthermore, direct cer-
vical carotid angiography can lead to complications, includ-
ing artery spasms and dissection. Proximal occlusion of the
ICA and arterial dissection in the proximal segment of the fis-
tula can be factors in spontaneous resolution due to decreased
blood pressure, leading to fistula thrombosis [ 8 ]. 

In the case presented, a Barrow type A fistula was identi-
fied during cerebral angiography following a traffic accident.
Meanwhile, CCF type A can be managed through endovascular
embolization using balloon or coil placement. Transarterial
balloon embolization is also the preferred procedure for CCF,
with transvenous embolization as an alternative when the
transarterial approach proves unsuccessful [ 9 ]. 

However, in this particular case, only cerebral angiography
was performed without embolization, which completely im-
proved the condition of the patient. After 8 months, a second
cerebral angiography was conducted, showing spontaneous
thrombosis. Direct high-flow CCF represents a rare complica-
tion in cases of head trauma and typically necessitates en-
dovascular intervention. The occurrence of spontaneous oc-
clusion after diagnostic cerebral angiography is an infrequent
phenomenon [ 10 ]. 

Spontaneous closure of type A fistula is a rare phe-
nomenon. The mechanism of spontaneous closure is un-
known. Cerebral angiography might play a role in sponta-
neous resolution of CCF as reported in few cases. Mechanism
thought to be responsible for spontaneous closure of direct
CCF are slow flow due to ICA dissection leading to venous
stasis and damage to vascular endothelium of cavernous
sinus by venous hypertension [ 11 ]. 

Another possible mechanism is the use of iodinated
contrast medium that exaggerates leukocytic accumulation,
promotes red blood cell aggregation and direct effect on
vascular endothelium leading to thrombosis. The absence
of posterior drainage of CCF through superior and inferior
petrosal sinus may also play a role in spontaneous closure of
CCF, which was the most probable mechanism of closure of
fistula in our case [ 11 ]. 

Nishijima et al. reported spontaneous occlusion of TCCF
after orbital venography. Castillo et al. reported sponta-
neous thrombosis of a direct CCF, which was confirmed by
Gadolinium-diethylene triamine pentaacetic acid (GD-DTPA)
enhanced magnetic resonance [ 12 ]. 

Conclusion 

In conclusion, direct high-flow CCF is a rare complication of
head injury and usually requires endovascular intervention
for treatment. Spontaneous thrombosis after diagnostic cere-
bral angiography can also occur although it is a rare phe-
nomenon. 

Patient consent 

I have received consent from the patients, and their legal rep-
resentatives for use their radiology images and their case to
publication in journal. 
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