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Abstract 
Carotid cavernous fistula is an abnormal communication between the ca-
vernous portion of the carotid artery and the venous bed of cavernous sinus 
with secondary increased pressure in the cavernous sinus leading to clinical 
presentations depending on the vascular and/or nervous structures involved 
in this injury process. The patient may present in the emergency room with 
proptosis, cranial nerve palsy, increased intraocular pressure, diplopia, de-
creased vision, and sometimes blindness in case of a direct fistula between the 
carotid artery and cavernous sinus. This condition is secondary to a traumatic 
brain injury in the vast majority of cases. A spontaneous rupture of the caro-
tid artery aneurysm into the cavernous sinus is a rare cause of the caro-
tid-cavernous fistula. The aim of this study is to report a case of aneurysmal 
carotid-cavernous fistula revealed by a spontaneous right pulsatile exoph-
thalmos and its successful management with arterial angiography and endo-
vascular treatment at once. 
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1. Introduction 

Carotid cavernous fistulas (CCFs) are abnormal connections between the carotid 
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artery and the cavernous sinus (CS). According to the etiology, they can be 
traumatic or spontaneous [1]. The spontaneous carotid-cavernous fistulae sec-
ondary to an aneurysmal ruptured are rare vascular malformations leading to 
increased blood pressure in the cavernous bed. Angiographically, CCFs can be 
classified as direct, when the fistula originates directly in the internal carotid ar-
tery (ICA), or indirect when the fistula originates in the dural branches of the 
carotid artery [1]. Type a fistulas are direct shunts between the internal carotid 
artery (ICA) and cavernous sinus; Types b, c, and d are dural shunts. Type b are 
fistulas between meningeal branches of the ICA and the cavernous sinus; Type c 
are dural shunts between meningeal branches of the external carotid artery 
(ECA) and the cavernous sinus; Type d are those between meningeal branches of 
both the ICA and ECA and the cavernous sinus (Figure 1) [2]. The great major-
ity of the direct CCFs derive from trauma. Approximately a quarter of these le-
sions occur spontaneously, generally caused by the rupture of an intracavernous 
aneurysm [3].  

Even though the diagnosis can be clinically easily suspected with sudden 
headache, exophthalmos, and/or presence of bruit in the eyeball, an emergency 
neurosurgical treatment is uncommon and quite difficult due to the topography 
of the cavernous sinus. The implication of the interventional neuroradiological 
procedures, these last two decades, in the management of carotid-cavernous fis-
tula have been lifesaving for patients mostly when done in emergency settings, 
and help to avoid vital complications such as blindness, subarachnoid hemorr-
hage, or intracerebral hematomas. We report a case of aneurysmal carotid-cavernous 
fistula revealed by a spontaneous left pulsatile exophthalmos and its successful 
management by endovascular treatment. 
 

 
Figure 1. Barrow classification of CCFs. Type a fistulas are characterized by direct 
shunting of blood flow from the ICA into the cavernous sinus. Type b and c fistulas are 
shunts to the cavernous sinus from branches of the ICA and ECA, respectively. Type d 
fistulas have shunts from both the ICA and ECA simultaneously. Ellis et al. [20]. 
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2. Case Presentation 

A 48-year-old female housewife with no past medical history was admitted to 
the emergency room at Mohammed V Military Teaching Hospital of Rabat for 
sudden and severe fronto-orbital headache, blurry vision, and right exophthal-
mia ongoing for the past forty-eight hours. The patient denied any history of 
trauma prior to the appearance of symptoms. She declares no other medical 
problems. Her familial, surgical, and gynecological history was unremarkable. 

On physical and neurological examination, she was conscious and well 
oriented in time and space; a little bit anxious, holding her forehead in the hands 
and unable to close the right eye with obvious eyeball protrusion. The eyeball 
was red, hyperemic, presence of peribulbar arterialized loops with murmurs 
(bruit) overheard when the stethoscope is put on the eyelid. There was no fever, 
and no sensitive or motor palsy.  

2.1. Investigations 

The non-symmetrical presentation of the cavernous sinus on the CT-Scan was 
more revealing a possible carotid-cavernous lesion with a round hyperdense le-
sion on the right carotid-cavernous sinus helping to conclude of either aneurys-
mal rupture or a vascular malformation bleed (Figure 2(a)). The cerebral MRI 
revealed a unilateral right carotid-cavernous fistula secondary to the aneurysmal 
rupture (Figure 2(b)). The patient was then transferred to the neurological sur-
gery department for further investigations and treatment. Urgent cerebral arte-
riography was done the same day by interventional neuroradiologists, showing 
right high-flow CCF, Barrow Type A from a ruptured right internal carotid ar-
tery aneurysm, venous hypertension of CS, and ipsilateral ectasia of the superior 
ophthalmic vein (Figure 3(a)). The arterial blood pressure, ECG, pulmonary 
X-Ray, Complete blood count, and blood coagulation factors were without ab-
normal findings. 
 

 
Figure 2. (a) Contrast enhanced brain computer tomography, axial section on paren-
chymal window, showing a round hyperdense lesion on the right carotid-cavernous sinus 
(black arrow). Extraocular muscle thickening and periorbital oedema. (b) Brain MRI, axi-
al T2-weighted sequence with spontaneous high flow unilateral right carotid-cavernous 
fistula secondary to the aneurysmal rupture; ectasia of right ophthalmic vein (green ar-
row). 
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(a)                        (b)                        (c) 

Figure 3. (a) Right carotid-cavernous fistulas secondary to aneurysmal rupture. (b) En-
dovascular treatment with positioning detachable balloons and coils into the right ca-
vernous sinus. (c) Immediate post-op control. 

2.2. Management 

During that same diagnosis procedure and through the same right femoral ar-
tery access, the fistula was catheterized with a microcatheter, interrupting the 
arterio-venous communication. Endovascular treatment was then performed 
positioning detachable balloons and coils into the right cavernous sinus. Imme-
diate postoperative control confirmed total occlusion of the fistula (Figure 3(b) 
& Figure 3(c)).  

2.3. Outcome and Follow-Up 

Two days after the endovascular treatment, the headaches are subsided, the vi-
sion becomes better with a progressive regression of the exophthalmos. The pa-
tient recovered and was discharged on day 5 post-operative with medical treat-
ment. She came back (three) 3 months later for follow-up and was doing well 
(Figure 4).  

3. Discussion 

The cavernous sinus is defined as a dural envelope through which the intra-
cranial extradural segment of the internal carotid artery (ICA) and its branches 
traverse from the petrous and lacerum segments to the interdural and intradural 
supraclinoid segments. An abnormal communication between the ICA and ex-
ternal carotid artery (ECA) or any of their branches and the cavernous sinus is 
termed a carotid-cavernous fistula (CCF) [4]. The triad of exophthalmos, epi-
bulbar arterialized loops, and blurry vision couple with the “bruit” of the bulging 
eyeball should be enough for physicians in the emergency room or in the ICU to 
suspect a diagnosis of the carotid-cavernous fistula [5].  

The imaging modality of choice for suspected cavernous sinus lesions is the 
MRI with and without contrast offering higher soft-tissue contrast resolution 
compared to CT and the protocol should include routine T2, fluid-attenuated 
inversion recovery (FLAIR), and precontrast T1-weighted images of the entire 
brain. Postcontrast T1-weighted 3-mm-thick images should be obtained in the  
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(a)                          (b)                           (c) 

Figure 4. (a) Before ACCF. (b) Right eye exophthalmos secondary to the CCF. (c) Re-
gression of exophthalmos 5 days after endovascular treatment. 
 
axial and coronal planes with at least 1 plane imaged with a fat-saturation tech-
nique. CT or MR angiography may be helpful when vascular pathology such as 
carotid-cavernous fistula (CCF) or ICA aneurysm is suspected [6] [7] [8] [9]. In 
our study, is MR imaging that reveals the diagnosis with modifications found in 
the right cavernous sinus (Figure 2). Cerebral digital subtraction angiography 
(DSA) is the gold standard radiological investigation for any CCF clinically sus-
pected and leading to its endovascular management.  

Classification of carotid-cavernous fistulas (CCFs) into the four types de-
scribed by Barrow allows the surgeon to choose the optimal therapy for each pa-
tient. Type A patients have fast flow fistulas that are manifested by a direct con-
nection between the internal carotid arterial siphon and the cavernous sinus 
through a single tear in the arterial wall. The best therapy is the obliteration of 
the connection by a detachable balloon [10]. In this same series of 132 cases of 
CCFs, three cases were ruptured cavernous aneurysms and were treated with 
endovascular balloon detachable coiling as well as Ninety-two of 95 traumatic 
CCFs. The remaining 3 patients had undergone unsuccessful surgical trapping. 
Several authors have reported successful microsurgical treatment of cavernous 
aneurysms and CCFs since Parkinson and later Dolenc described a direct ap-
proach to these lesions. Concurrently, endovascular techniques evolved so that 
these lesions could be treated with selective aneurysmal occlusion or parent ar-
tery occlusion with detachable balloons. During an 11-year period, Bavinzski et 
al. [11] successfully treated 32 patients with cavernous aneurysms by endovas-
cular techniques by means of microcatheters and detachable balloons. They re-
ported excellent clinical results with obliteration by embolization of cavernous 
aneurysms managed with detachable coils becoming an important endovascular 
tool [12] [13] [14] [15]. Thus, this management becomes the cornerstone when-
ever these aneurysms happen to rupture into the cavernous sinus.  

Endovascular embolization is the preferred treatment for carotid-cavernous 
fistulas (CCFs), but failure to catheterize the cavernous sinus may occur as a re-
sult of tortuosity, hypoplasia, or stenosis of the normal venous routes. Wolfe et 
al. [16] reviewed the records of 10 patients with indirect CCF, previously un-
dergone unsuccessful endovascular attempts at treatment at their institution. As 
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endovascular techniques for treatment of direct CCFs continue to evolve by de-
tachable balloons or coils to occlude the shunt while sparing the carotid artery, 
liquid embolic agents are being lately used with promising good result, and Zen-
teno et al. [17] have described complete occlusion after embolization of CCF 
with a novel approach using Onyx as the sole embolic material. This patient’s life 
has been spars thanks to the availability and accessibility of endovascular proce-
dure for diagnosis and treatment at once. Physicians of emergency filed need not 
only to rise their awareness and be updated about this kind of life threatening 
conditions, but also need to be trained and be prepared for such patient man-
agement. 

4. Conclusion 

Arterial embolization in emergency settings should be thought in front of any 
patient presenting the striking diagnostic triad (exophthalmos, epibulbar arteria-
lized loops, and blurry vision) coupled with the bruising. Failing to do so might 
leave the patient with severe complications from visual impairment to blindness. 

Ethics and Reporting Guidelines 

Informed consent and verbal permission were obtained from the patient prior to 
the submission of this article. Also, this article respects both the Consen-
sus-based Clinical Case Reporting Guideline and the Recommendations for the 
Conducting, Reporting, Editing, and Publication of Scholarly Work in Medical 
Journals [18] [19]. 
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