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Introduction 

Carotid-cavernous fistula (CCF) is a condition characterized by an abnormal connection between either the 

internal carotid artery (ICA) or the external carotid artery (ECA) and the cavernous sinus (CS). 

Ophthalmologists are often the first to encounter patients with CCF and play a crucial role in identifying and 

diagnosing the condition accurately. This article reviews the etiology, pathogenesis, classification, clinical 

features, and available treatment options for CCF. 

 

 

Abstract:  

A carotid-cavernous fistula (CCF) is an abnormal vascular connection between the arteries and 

veins in the cavernous sinus. It is classified based on etiology into traumatic or spontaneous and by 

blood flow rate into high-flow or low-flow fistulas. Anatomically, CCFs are categorized as direct 

or indirect. A direct CCF involves a direct connection between the internal carotid artery (ICA) 

and the cavernous sinus. Indirect CCFs arise from the meningeal branches of the ICA or external 

carotid artery (ECA) communicating with the cavernous sinus, further divided into Barrow's types 

A, B, C, and D. Symptoms vary depending on the type of fistula but often include pulsatile tinnitus 

synchronized with the heartbeat. Common findings include exophthalmos, pulsation of the eyeball, 

corkscrew-like vessels, episcleral venous congestion, increased intraocular pressure resistant to 

anti-glaucoma treatments, and keratopathy. Without treatment, CCF may progress to venous stasis 

or central retinal vein occlusion. Imaging techniques such as ultrasonography, CT, MRI, and digital 

subtraction angiography are key diagnostic tools. CCF may mimic conditions like orbital 

inflammatory diseases, conjunctivitis, or cavernous sinus thrombosis. Timely recognition and 

referral for interdisciplinary management involving ophthalmologists, neurologists, and 

neuroradiologists are essential. 

Keywords: carotid-cavernous fistula, corkscrew vessels, exophthalmos, orbitopathy mimicry, 

proptosis. 
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Materials and Methods 

This review was prepared using case reports and research articles retrieved from PubMed. Keywords such 

as "carotid-cavernous fistula," "corkscrew vessels," "proptosis," "orbitopathy mimic," and "exophthalmos" 

were utilized. Both older and recent studies were included for comprehensive analysis. 

 

Epidemiology and Pathogenesis 

CCF occurs in 0.2% of head injury cases and up to 4% of patients with basal skull fractures. Traumatic CCF, 

usually seen in young males, accounts for over 70% of cases, while spontaneous CCF is more common in 

older females and constitutes the remaining 30%. Spontaneous CCF may arise from minor stress or 

conditions such as Ehlers-Danlos Syndrome or aneurysmal rupture. Pathogenesis theories suggest that CCF 

results from either thrombosis of cavernous sinus venous outflows leading to vascular remodeling or arterial 

wall defects causing rupture of thin-walled arteries. 

Barrow's classification distinguishes between direct (Type A) and indirect (Types B, C, and D) CCFs. Direct 

CCFs (Type A) involve direct communication between the ICA and the CS and are typically high-flow 

fistulas caused by ICA tears. Indirect CCFs involve the meningeal branches of the ICA (Type B), ECA (Type 

C), or both (Type D). 

 

Clinical Manifestations 

CCF symptoms vary widely, from mild to life-threatening. Common symptoms include pulsatile orbital bruit 

(80%), exophthalmos (72%), and corkscrew episcleral vessels (55%). Other features include eyelid edema, 

diplopia, raised intraocular pressure (30-50%), and retro-orbital pain. Cranial nerve dysfunction, particularly 

abducens nerve paralysis, occurs in 49-85% of cases due to compression or vascular congestion. Visual 

impairment affects 60-90% of patients and can progress to blindness if untreated. Complications like retinal 

ischemia, secondary glaucoma, or central retinal artery occlusion can exacerbate visual loss. 
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Table1: Classification of CCFs 

 

OPHTHALMIC SIGN’S 

Extraocular Manifestation’s Anterior Segment Sign’s Posterior Segment Sign’s 

Proptosis 

Ocular Bruit 

Conjunctival Congestion and 

Chemosis 

Tortious and Dilated Episcleral 

Vessels 

Strabismus 

Lagophthalmos 

 

Raised Intraocular Pressure 

(IOP) 

Keratopathy 

Central Artery Occlusion 

(CRAO) 

Central Vein Occlusion 

(CRVO) 

Optic Neuropathy 

Vitreous Hemorrhage 

 

Table2: CCF Ophthalmic Manifestation 

 

 

CLASSIFIACTION 

ETIOLOGICAL SPEED OF BLOOD 

FLOW 

ANATOMICAL (BARROW CLASSIFICATION) 

 

Traumatic High flow fistulas Type A - fistulas are direct connections between the ICA 

and CS 

Spontaneous Low flow fistulas Type B - fistula results from dural branches of the ICA 

  Type C - results from dural branches from the ECA 

  Type D - result from dural branches from ICA and ECA 
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Diagnosis and Differential Diagnosis 

Diagnosis is often guided by patient history and clinical findings such as painful red eyes, chemosis, 

exophthalmos, and orbital bruit following trauma. Differential diagnoses include posterior scleritis, thyroid 

eye disease, orbital malignancies, and cavernous sinus thrombosis. Imaging techniques such as contrast-

enhanced CT, MRI, and digital subtraction angiography confirm the diagnosis by identifying characteristic 

features such as dilated superior ophthalmic veins and lateral cavernous sinus bulging. 

 

RAISED 

INTRAORBITAL 

PRESSURE 

RAISED 

INTRAOCULAR 

PRESSURE 

STRABISMUS 

LAGOPHTHALMOS 

AND 

KERATOPATHY 

Lateral Canthotomy 
Antiglaucoma 

Medications 
Occlusion Lubricants 

 Peripheral Iridotomy Prism Trial Tarsorrhaphy 

 Filtering Surgery Strabismus Surgery  

Table 3: Treatment options for ophthalmic manifestations. 

 

Management 

Treatment depends on the type of fistula and the patient’s condition. Mild cases may resolve spontaneously, 

particularly indirect CCFs, which close in 20-50% of cases. Conservative management, including carotid 

artery compression, is effective in some cases. For severe or symptomatic CCFs, endovascular embolization 

is the preferred method, utilizing balloons, stents, or liquid embolic agents. In cases where embolization fails, 

surgical options, such as carotid artery ligation, may be considered. 

Ophthalmic symptoms are managed with lubricants, anti-glaucoma medications, prism glasses, or surgical 

procedures like tarsorrhaphy for keratopathy and strabismus correction. Multidisciplinary collaboration 

between ophthalmologists, neurologists, and neuroradiologists ensures optimal outcomes. 
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Conclusion 

CCF presents a diagnostic challenge due to its variable symptoms and mimicry of other ophthalmic 

conditions. Early diagnosis and appropriate management can prevent severe complications and preserve 

vision and life. Collaboration among specialists is essential for effective treatment. 

Here’s an example list of references for the provided article. Since the original source of the content wasn't 

specified, I've created a reference list based on commonly cited works in studies related to carotid-cavernous 

fistulas. You should update or customize this with your own resources or references based on your research 

materials. 
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