
Case report 
Unilateral Exophthalmos as the Initial Presentation of a Carotid-Cavernous Fistula: A case report
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ABSTRACT 

	
Aims: The objective of this report is to describe a rare case of spontaneous carotid-cavernous fistula (CCF) in an elderly woman, highlighting the diagnostic challenges and the role of endovascular management in preventing vision-threatening complications.
Case Presentation:
A 77-year-old woman with no prior medical or surgical history presented with a one-month history of painful redness in the left eye and recurrent severe headaches. Ophthalmic examination revealed reduced visual acuity (<1/10), ptosis, limited abduction, episcleral vessel dilatation, and a poorly reactive mid-dilated pupil. Intraocular pressure and fundus were normal. Initial suspicion of giant cell arteritis was considered, but inflammatory markers were inconclusive. Brain MRI with angiographic sequences revealed arterialization and enlargement of the cavernous sinus, consistent with an indirect CCF. Digital subtraction angiography confirmed the diagnosis, and transvenous endovascular embolization with detachable coils was performed successfully. The postoperative course was favorable, with resolution of ocular redness and pain, progressive recovery of ocular motility, and improvement of visual acuity to 5/10 at three months. No recurrence was observed during six months of follow-up.
Discussion:
Spontaneous CCFs represent approximately 30% of cases and occur predominantly in elderly women. Their pathophysiology involves arteriovenous shunting with venous hypertension transmitted to the superior ophthalmic vein, leading to ocular congestion and potential optic nerve compromise. Clinical manifestations are highly variable, and low-flow indirect fistulas may present with nonspecific findings such as conjunctival injection, headache, and ophthalmoplegia, which can mimic giant cell arteritis or other orbital disorders. MRI may demonstrate indirect signs, but digital subtraction angiography remains the diagnostic gold standard and is essential for therapeutic planning. Endovascular embolization, particularly via the transvenous approach, is currently the treatment of choice, offering high occlusion rates and excellent functional outcomes. Early diagnosis and treatment are crucial to avoid irreversible complications such as secondary glaucoma, ischemic retinopathy, or optic neuropathy.
Conclusion:
Spontaneous carotid-cavernous fistulas are rare but potentially sight-threatening vascular lesions. Their atypical presentation may delay diagnosis, particularly in elderly patients. Recognition of episcleral vessel dilation as a clinical warning sign and timely neuroimaging are essential. Endovascular embolization remains the gold standard treatment, ensuring excellent anatomical results and favorable visual outcomes.
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1. INTRODUCTION 

Carotid-cavernous fistulas (CCFs) are abnormal arteriovenous communications between the carotid arterial system and the cavernous sinus, leading to orbital venous hypertension and neuro-ophthalmologic complications (Barrow et al., 1985). Direct CCFs are usually traumatic and high-flow, whereas indirect CCFs are spontaneous, low-flow, and more frequently encountered in elderly women (Halbach et al., 1988; Korkmaz et al., 2020). Their clinical presentation is often nonspecific, with ocular redness, cranial nerve palsies, or headache, and may mimic disorders such as giant cell arteritis or thyroid eye disease, contributing to delayed diagnosis (Holland et al., 2019; Henderson & Miller, 2018). Imaging, particularly digital subtraction angiography, remains the gold standard for diagnosis and treatment planning (Rahmatian et al., 2023). The objective of this report is to describe a case of spontaneous CCF in an elderly woman initially suspected as giant cell arteritis, and to emphasize the importance of early recognition and timely endovascular management to preserve visual function.
CASE PRESENTATION
A 77-year-old woman, with no notable past medical or surgical history, was referred to our department for evaluation of persistent painful redness of the left eye evolving over one month. The symptoms were associated with recurrent severe unilateral headaches. There was no history of cranial or orbital trauma, neurosurgical procedures, or systemic vascular disease.
On general examination, the patient was afebrile and normotensive. There were no systemic signs of giant cell arteritis such as temporal artery tenderness, jaw claudication, or scalp hyperesthesia.
On ocular examination, best corrected visual acuity was <1/10 in the left eye (OS) and 8/10 in the right eye (OD). The left eye was markedly injected with dilated, tortuous episcleral vessels. A partial ptosis was present, accompanied by restricted ocular motility, predominantly affecting abduction, consistent with an incomplete oculomotor nerve palsy. The pupil was mid-dilated and poorly reactive to light (Figure 1).
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Figure 1: Clinical photograph of the left eye showing marked conjunctival injection with dilated and tortuous episcleral vessels (A). A partial ptosis is present, associated with restricted ocular motility, predominantly in abduction, consistent with an incomplete oculomotor nerve palsy (B). The pupil appears mid-dilated and poorly reactive to light (A).

Slit-lamp biomicroscopy revealed clear cornea, a quiet anterior chamber, and early nuclear lens opacities. The intraocular pressure was 18 mmHg in both eyes. The vitreous was clear, and the fundus examination showed no papilledema, venous congestion, or retinal hemorrhages. (Figure 2). The right eye examination was unremarkable.
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 Figure 2: Fundus examination (A) and macular OCT (B) of the left eye demonstrating normal optic disc and retinal findings, with no evidence of papilledema, venous congestion, or retinal hemorrhages.

Given the combination of headache, ocular redness, and oculomotor dysfunction in an elderly patient, giant cell arteritis (Horton’s disease) was initially suspected. Laboratory tests including erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were performed, but the results were inconclusive.
To further investigate the vascular etiology, magnetic resonance imaging (MRI) of the brain and orbit with angiographic sequences was obtained. The study demonstrated arterialization and marked dilatation of the cavernous sinus with abnormal vascular shunting, highly suggestive of a spontaneous carotid-cavernous fistula (CCF). No evidence of aneurysm rupture or traumatic lesion was identified. (Figure 3).
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Figure 3: MRI angiography revealing cavernous sinus arterialization (A) and dilatation with abnormal shunting  (B), consistent with a spontaneous carotid-cavernous fistula (C); no aneurysm or trauma detected.
The patient was subsequently referred to the interventional neuroradiology unit. A diagnostic digital subtraction angiography (DSA) confirmed the presence of an indirect carotid-cavernous fistula with venous drainage into the superior ophthalmic vein. Endovascular embolization via a transvenous approach was performed successfully using detachable coils.
Postoperative course was favorable, with rapid regression of ocular redness and pain within one week. Ptosis and ocular motility improved progressively over one month. At three-month follow-up, best corrected visual acuity improved to 5/10 in the affected eye, intraocular pressure remained within normal limits, and episcleral vascular dilatation had resolved. Fundus examination remained normal. No recurrence was observed during a six-month follow-up period.

3. discussion

Carotid-cavernous fistulas (CCFs) are abnormal arteriovenous communications between the carotid arterial system and the cavernous sinus. Barrow et al. proposed a classification distinguishing direct CCFs (high-flow, usually traumatic) from indirect CCFs (low-flow, often spontaneous) (Barrow et al., 1985). Spontaneous CCFs account for approximately 30% of cases, and they occur predominantly in elderly women, often without a clear triggering event (Korkmaz et al., 2020). Predisposing factors may include cavernous aneurysms and connective tissue disorders such as Ehlers–Danlos syndrome, fibromuscular dysplasia, and pseudoxanthoma elasticum (Halbach et al., 1988).
The pathophysiology involves arterial shunting into the cavernous sinus, resulting in increased venous pressure. This venous hypertension is transmitted to the superior ophthalmic vein and orbital venous system, leading to clinical features such as conjunctival injection, chemosis, episcleral vessel dilation, ptosis, proptosis, and ocular motility disturbances (Gemmete & Ansari, 2010). If untreated, venous congestion may progress to secondary glaucoma, optic neuropathy, or ischemic retinopathy, ultimately causing irreversible visual loss (Miller et al., 2017).
[bookmark: _GoBack]The clinical spectrum is highly variable and depends on flow rate and venous drainage patterns. The classical triad of pulsatile proptosis, chemosis, and ocular bruit is not always present, particularly in low-flow indirect fistulas (Henderson et al., 2018). In our case, the patient presented with ocular redness, headache, and partial oculomotor nerve palsy, a combination that initially suggested giant cell arteritis. However, the presence of dilated episcleral vessels is a key diagnostic clue and should prompt consideration of a vascular etiology (Holland et al., 2019). It is also noteworthy that CCFs can occasionally present with contralateral symptoms due to cross-filling or asymmetric venous drainage, as documented in rare cases (Zhu et al., 2018; Bynke & Efsing, 1970). Although our patient presented with unilateral signs, this phenomenon underscores the complexity of venous drainage patterns and the potential for misleading clinical presentations.
Diagnostic imaging plays a central role. MRI with angiographic sequences may demonstrate indirect signs such as cavernous sinus enlargement and superior ophthalmic vein dilation, but digital subtraction angiography (DSA) remains the gold standard. DSA not only confirms the diagnosis but also delineates arterial feeders and venous drainage, which is critical for treatment planning (Rahmatian et al., 2023).
Therapeutic management has evolved with advances in endovascular techniques. Transarterial embolization is preferred in high-flow direct CCFs, whereas transvenous embolization is the treatment of choice for indirect CCFs (Gemmete & Ansari, 2010). These techniques achieve high rates of occlusion with low morbidity and often result in significant visual improvement (Rahmatian et al., 2023). In selected cases of low-flow fistulas, spontaneous closure may occur, either spontaneously or following conservative measures such as intermittent carotid compression, although success rates remain modest (Halbach et al., 1988). Surgical approaches, including direct access to the superior ophthalmic vein, are reserved for cases where endovascular treatment is not feasible (Henderson et al., 2018).
Prognosis depends mainly on early recognition and prompt treatment. Delayed diagnosis may lead to severe and irreversible complications, while timely embolization usually results in regression of ocular signs and stabilization or improvement of vision, as seen in our patient (Korkmaz et al., 2020).
This case highlights the diagnostic challenge of spontaneous CCF in elderly women presenting with atypical symptoms. Ophthalmologists should maintain a high index of suspicion for CCF in patients with unexplained ocular redness, ptosis, and episcleral vessel dilation, as early diagnosis and endovascular management remain crucial for favorable visual outcomes.


4. Conclusion

Spontaneous carotid-cavernous fistulas are rare but vision-threatening conditions, particularly in elderly women. Atypical presentations with ocular redness, headache, and ophthalmoplegia may mimic other disorders and delay diagnosis. Early recognition and neuroimaging are essential, as endovascular embolization remains the treatment of choice and offers excellent visual and anatomical outcomes.
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