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Cavernous Wonders: Delving into Cavernous Sinus 
Syndrome in Neuro-Ophthalmology 
By Anza Rizvi, BA Faculty Reviewer: Danijel Peričić, MD 

 

Cavernous sinus syndrome (CSS) is any 

disease process that affects the cavernous 

sinus. This syndrome is marked by a 

complex interplay of neurovascular 

symptoms, primarily due to the 

compression or dysfunction of the cranial 

nerves that traverse the cavernous sinus. 

Understanding the intricate details of 

this syndrome is critical to providing 

optimal care and improving patient 

outcomes. 

 

Anatomy and Function of the 

Cavernous Sinus  

The cavernous sinus, a venous 

plexus, is situated between the 

periosteal and dural layers within the 

dura mater and is found at the skull's 

central base adjacent to the sella turcica. 

The cavernous sinus represents a critical 

area for potential pathology due to the 

important cranial nerves and blood vessels 

it contains. Structures that pass through the 

cavernous sinus include:1,2  

1. Internal carotid artery 

2. Sympathetic nerve plexus 

3. CN III  

4. CN IV 

5. CN V1 & V2 

6. CN VI  

The anatomical positioning of CN III-

VI provides clinical correlations for the 

localization of lesions within the cavernous 

sinus. CN III-V, which run through the lateral 

wall of the sinus, can be used to localize 

lesions based on the pattern of nerve 

damage observed. Meanwhile, CN VI 

traverses the middle of the sinus, rendering 

it more susceptible to damage from 

cavernous sinus processes.  

Figure 1:  Diagrammatic illustration of a 

coronal section of the cavernous sinus 

anatomy.3 

 

Causes and Etiology 

CSS can have various etiologies, 

often classified into neoplastic (metastatic 

vs. primary), inflammatory, vascular, 

infectious, and traumatic processes.5 The 
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most common cause of CSS is mass effect 

from tumors within the cavernous sinus. A 

common inflammatory cause of CSS is 

Tolosa-Hunt syndrome. 

Mucormycosis/zygomycosis should be 

particularly suspected in diabetic patients, 

and varicella-zoster is another infectious 

agent that can involve the cavernous sinus. 

Vascular issues like intracavernous 

aneurysms are also noteworthy 

contributors to CSS.6  

Figure 2: Possible ocular manifestations of 

cavernous sinus syndrome. Extraocular 

movement in nine cardinal positions of gaze 

shows left eye ophthalmoplegia in all gaze 

directions.4 

 

In a study aimed at identifying the 

clinical and radiological characteristics that 

enable an accurate diagnosis of patients 

with CSS, a consecutive series of 126 

patients with CSS were studied, and it was 

found that tumors were the most common 

cause of CSS (80 patients).7 Furthermore, in 

a prospective study of 73 cases in a tertiary 

care center in Northern India, Bhatkar et al. 

found that a definitive etiological diagnosis 

of CSS could be determined in 86%  of 

patients, with tumors, Tolosa-Hunt 

syndrome, and fungal infections being the 

most common causes.8 

 

Differential Diagnoses  

Some common differential diagnoses 

of CSS include carotid-cavernous aneurysm, 

carotid-cavernous fistulas (CC fistulas), 

cavernous sinus thrombosis, chondromas, 

herpes zoster, lymphomas, meningiomas, 

neurofibromas, sarcoidosis, and 

tuberculosis. More rare differential 

diagnoses to consider include myotonic 
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dystrophy and the bulbar variant of 

Guillain-Barre Syndrome (Miller–Fisher 

variant).6 An important differential 

diagnosis to consider is cavernous sinus 

thrombosis, which is an infectious, life-

threatening condition that requires urgent 

ophthalmological evaluation. This condition 

typically arises as a result of orbital cellulitis 

and frequently presents with signs such as 

fever, headache, conjunctival injection, 

periorbital swelling, proptosis, and 

ophthalmoplegia. It is crucial to maintain a 

high index of suspicion for this condition, 

especially in patients with diabetic 

ketoacidosis (DKA) or those who are 

immunocompromised. Timely diagnosis and 

intervention of cavernous sinus thrombosis 

is crucial for a favorable outcome.9  

 

Clinical Manifestations  

The presentation of CSS involves a 

range of different signs and symptoms that 

result from the affected cranial nerves 

within the cavernous sinus. Common 

clinical manifestations include total or 

partial ophthalmoplegia (involvement of CN 

III, IV, and VI), ocular and conjunctival 

congestion, trigeminal sensory loss (CN V1, 

V2 involvement), and Horner’s syndrome 

(loss of sympathetic tone from damage to 

the sympathetic nerve plexus). The most 

commonly affected CNs are CN III, IV, V1 

and/or V2, and VI.5 A CN III palsy results in 

partial or total loss of elevation, depression, 

and adduction of the ipsilateral eye. A CN IV 

palsy results in partial or total loss of 

abduction and depression of the ipsilateral 

eye. Additionally, a CN IV palsy causes 

excyclotorsion, which causes the eye to be 

upward and outward. Lastly, a CN VI palsy 

results in partial or total loss of abduction of 

the ipsilateral eye.10 Additionally, 

inflammation extending from the cavernous 

sinus through the superior orbital into the 

orbit can trigger subsequent inflammation 

of retrobulbar tissues such as fat and 

extraocular muscles leading to proptosis.6 

Moreover, specific etiologies may be 

associated with typical signs and symptoms. 

For instance, sarcoidosis may also present 

with systemic signs, uveitis, 

ophthalmoplegia, and facial diplegia. 

Herpes zoster may present with zoster 

ophthalmicus, keratitis, and vesicular rash 

in the V1 or V2 distribution, whereas a 

carotid-cavernous fistula may present with 

an ocular bruit, diplopia, blurry vision, 

headache, proptosis, conjunctival injection, 

and chemosis.5  

 

Diagnosis of Cavernous Sinus Syndrome 

The overlap of symptoms and 

imaging findings in CSS often make it 

challenging to diagnose the condition 

accurately and promptly. This can lead to 

notable delays in detecting the condition. It 

is essential to remain highly vigilant to avoid 

misdiagnosis of this condition and to 

guarantee that the correct treatment is 

initiated without delay. The diagnosis of CSS 

is clinical. The workup can be difficult and 

extensive and should begin with a thorough 

clinical history evaluating for a history of 

diabetes, hypertension, recent trauma, 
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prior cancer, weight loss, recent infection, 

severe headaches, and any changes in 

symptoms throughout the day.6 Imaging 

studies and laboratory tests are critical in 

confirming the diagnosis. Blood tests 

including a complete blood count (CBC) 

with differential and blood cultures can be 

helpful in determining an underlying 

infection. Serum studies such as erythrocyte 

sedimentation rate (ESR), C-reactive protein 

(CRP), antinuclear antibody (ANA), and 

antineutrophil cytoplasmic antibodies 

(ANCA) can help identify an underlying 

inflammatory process.5 Computed 

tomography (CT) or magnetic resonance 

imaging (MRI) can be a helpful test for 

diagnosis. If the CT or MRI is found to be 

negative, additional studies and 

examinations can be considered. A lumbar 

puncture can assess for carcinomatous 

meningitis in patients with a history of 

primary carcinoma, a nasopharyngeal 

examination with or without a biopsy can 

look for nasopharyngeal carcinoma, or a 

lymph node biopsy can be helpful in the 

presence of lymphadenopathy.6 Vascular 

etiologies can be seen on computed 

tomography angiography (CTA), magnetic 

resonance angiography (MRA), and 

angiography, with the latter being 

considered the gold standard despite its 

invasiveness.5 

 
Figure 3: Coronal MRI showing a 

mass in the right cavernous sinus, extending 

to the anterior cranial fossa and the 

superior orbital fissure.11 

 

Treatment and Management Strategies 

The management and treatment of 

CSS depend largely on the underlying 

etiology. Among the primary causes, 

infectious agents like mucormycosis require 

immediate attention, where antibiotics or 

antifungals play a vital role in the treatment 

regimen. Additionally, the most common 

cause of CSS is a tumor, for which surgery 

and/or radiotherapy are potential 

treatment options. Surgical removal of 

tumors in the cavernous sinus is particularly 

challenging due to their close location to 

vital neurological structures. This proximity 

makes complete excision difficult and 

increases the risk of complications 

associated with the surgery. Radiotherapy 

plays a crucial role in effectively controlling 

tumor growth while mitigating the risks 
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associated with surgical procedures. In 

treating inflammatory diseases, 

administering systemic glucocorticoid 

therapy often proves to be effective.3 

Interventional radiology techniques, like 

balloon or coil embolization, are frequently 

effective for treating vascular issues such as 

fistulas and aneurysms.12 

 

Conclusion  

CSS can be caused by various disease 

entities. Managing  CSS requires a 

multifaceted approach, integrating 

thorough clinical assessment with precise 

diagnostic techniques to identify its diverse 

etiologies. Based on the underlying cause, 

tailored treatment strategies are essential 

to optimize patient outcomes and address 

the complexities associated with a complex 

structure such as the cavernous sinus. 
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