Cerebral Venous Thrombosis Presenting as Optic Neuropathy: A Case Report



 



ABSTRACT
Background: Cerebral Venous Thrombosis (CVT) is an uncommon cerebrovascular disorder with a highly variable clinical spectrum. While headache is the most prevalent symptom, acute and severe visual impairment as the dominant presenting feature is rare and constitutes a neuro-ophthalmic emergency.
Case Presentation: We report the case of a 63-year-old male with a chronic smoking history who presented with sudden-onset, progressive visual deterioration over three days, culminating in complete bilateral vision loss, accompanied by headache. An ophthalmology consultation revealed bilateral disc hyperemia. Neuroimaging, including Magnetic Resonance Imaging (MRI) and MR Venography, confirmed partial thrombosis involving the venous sinus confluence, posterior superior sagittal sinus, right transverse and sigmoid sinuses, and the right proximal internal jugular vein. The patient was managed with systemic anticoagulation and a course of high-dose corticosteroids for suspected compressive optic neuropathy. Clinical stabilization was achieved, and he was discharged on warfarin and a tapering dose of prednisolone.
Discussion: This case details an atypical manifestation of CVT. The pathophysiology of acute visual failure likely involves compressive optic neuropathy, corroborated by the ophthalmoscopic finding of bilateral disc hyperemia, and possible venous congestion of the optic nerves. Management necessitates a dual strategy: immediate anticoagulation to arrest thrombus propagation and corticosteroids to mitigate secondary optic nerve insult. 
Conclusion: CVT should be considered in the differential diagnosis of acute, profound vision loss, particularly when accompanied by headache. Prompt diagnosis via MR Venography and expeditious, targeted intervention are critical to optimize neurological outcomes.
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INTRODUCTION
Cerebral venous thrombosis (CVT) is a distinct cerebrovascular condition accounting for approximately 0.5-1.0% of all strokes, characterized by thrombosis of the cerebral veins and dural venous sinuses (Saposnik G et al.,2011, Stam J 2005). Its clinical presentation is notoriously protean, often leading to diagnostic delays. The most common and frequently the earliest symptom is headache, reported in over 90% of patients, attributed to raised intracranial pressure (ICP) or meningeal irritation (Bousser MG et al., 2007). Other manifestations can include seizures, focal neurological deficits, encephalopathy, and signs of intracranial hypertension such as papilledema, which may manifest as transient visual obscurations or blurred vision (Einhäupl K et al., 2006).
While chronic papilledema from sustained ICP elevation is a well-recognized complication, acute and complete vision loss as the initial and predominant symptom is a rare and severe presentation. This typically signifies profound optic nerve compromise, either from extreme compressive optic neuropathy secondary to fulminant intracranial hypertension or from direct venous ischemia or infarction of the optic nerves (Purvin VA et al., 2001). Optic neuropathy can serve as an early warning sign for cerebral venous sinus thrombosis and may also indicate an underlying dural arteriovenous fistula, underscoring the need for comprehensive neurovascular evaluation in patients presenting with unexplained visual loss (Xiao and Huang, 2022). We present a case of a patient who presented with acute bilateral blindness, subsequently diagnosed with subacute CVT, and discuss the diagnostic and therapeutic challenges involved.


CASE PRESENTATION
A 63-year-old male with no significant chronic illnesses and no long-term medications presented to our hospital with a chief complaint of sudden-onset, progressively worsening vision over three days, which ultimately led to complete bilateral vision loss with no perception of light. He also reported a persistent holocranial headache. His social history was significant for chronic smoking.
On admission, his vital signs were within normal limits. Aside from the complete bilateral vision loss, a general physical and systemic neurological examination revealed no other focal motor or sensory deficits. Given the acute and profound visual failure, an urgent ophthalmology consultation was sought. Fundoscopic examination showed bilateral optic disc hyperemia, with no other orbital or retinal pathology noted. To further evaluate the visual pathway, a visual evoked potential study was performed, which revealed absent P100 latency on both sides. Initial laboratory investigations, including a complete blood count and basic metabolic panel, were unremarkable.
Because the patient’s presentation raised concern for a possible cerebrovascular event, we proceeded with neuroimaging. An MRI of the brain with dedicated orbital cuts was performed to exclude primary orbital pathology. The orbits were reported as normal, but the brain MRI revealed a central filling defect with peripheral enhancement in the venous sinus confluence, suggestive of subacute partial thrombosis. Involvement was also noted in the right transverse sinus, right sigmoid sinus, and right proximal internal jugular vein. He was started on high dose intravenous methylprednisolone (1g once daily x 3 days), for suspicion of compressive optic neuropathy. After two days of steroid therapy, the patient’s headache had resolved and vision improved minimally to mildly; to delineate the full extent of venous sinus involvement,  a contrast-enhanced MR venogram was performed. This confirmed the diagnosis of partial cerebral venous thrombosis, demonstrating non-opacification of the venous sinus confluence, the posterior part of the superior sagittal sinus, the right transverse sinus, the right sigmoid sinus, and the right proximal internal jugular vein. During the course of high-dose intravenous methylprednisolone, the patient developed steroid‑induced hyperglycemia, which was managed with subcutaneous injections of human Actrapid insulin (regular insulin) as per the hospital's sliding scale protocol.
Based on these imaging findings, we initiated therapeutic anticoagulation. The patient was started on subcutaneous enoxaparin at therapeutic dosages (60mg BD).  After clinical stabilization, we transitioned the patient from enoxaparin to oral warfarin 3 mg once daily. His headache resolved, and his overall clinical status stabilized, with moderate improvement in visual acuity documented during the short hospital stay. 
After clinical stabilization, the patient’s headache had completely resolved and visual function had improved moderately. In the absence of persistent symptoms or signs of intracranial hypertension, the treating team decided against performing a lumbar puncture, as it would not have altered the ongoing management. The patient was discharged on warfarin with instructions for regular INR monitoring, along with an oral prednisolone taper (50 mg once daily for 7 days, then 20 mg once daily for 3 days).
	
	TOTAL COUNTS (cells/mm³)
	FBS (mg/dl)
	D DIMER 
(<250ng/ml)
	INR

	DAY 1 (Steroids started)
	14800
	145
	
	

	DAY 3 (LMWH started)
	
	226
	329
	1.09

	DAY 5 (Bridged to oral warfarin)
	
	132
	
	0.98


Table 1: Lab investigations during hospitalization.

DISCUSSION
This case illustrates the atypical presentation of cerebral venous thrombosis, where acute bilateral blindness was the dominant clinical feature. The absence of more common focal neurological deficits made the initial diagnosis challenging, reinforcing the necessity for a high index of suspicion for CVT in patients presenting with unexplained headache and profound visual symptoms (Kato Y et al., 2016).  Similar to our findings, isolated visual symptoms may be the sole initial manifestation of CVT, and visual loss in CVT can be acute and severe, often out of proportion to other neurological signs (Kato et al., 2016; Purvin et al., 2001). Moreover, optic neuropathy in the setting of cerebral venous sinus thrombosis may coexist with or precede the diagnosis of a dural arteriovenous fistula, a potentially treatable cause of venous hypertension, reinforcing the importance of considering both CVT and underlying fistulae when optic neuropathy is the presenting feature, even in the absence of typical headache or focal deficits (Xiao and Huang, 2022).
The pathophysiology of acute visual failure in this case is likely multifactorial. First, extensive thrombosis of the posterior superior sagittal sinus and the venous sinus confluence impairs cerebral venous drainage, leading to fulminant intracranial hypertension. This elevated pressure is transmitted to the optic nerve sheaths, causing compressive optic neuropathy and disc edema — clinically evident as bilateral disc hyperemia (Hayreh SS, 2016). Second, thrombosis involving the transverse and sigmoid sinuses may directly compromise the venous drainage of the optic nerves themselves, resulting in ischemic optic neuropathy independent of elevated intracranial pressure. The rapid onset of complete blindness with no light perception, rather than gradual visual decline, favors a significant ischemic component. The normal orbital MRI effectively ruled out primary optic neuritis or other intrinsic optic nerve pathologies.
In our patient, as in the cases reported by Kato et al. (2016) and Purvin et al. (2001), visual failure was disproportionately severe compared to other neurological symptoms. Unlike some previously described patients who had unilateral or transient visual loss, our patient progressed rapidly to complete bilateral blindness with no light perception, highlighting the potential for devastating visual outcomes in CVT. Similar to the patient described by Xiao and Huang (2022), optic neuropathy was the dominant presenting feature, but our case did not have an associated dural arteriovenous fistula on MR venography.
The diagnosis was supported by clinical findings of complete bilateral vision loss with no light perception, bilateral disc hyperemia on fundoscopy, absent P100 latency on visual evoked potentials, and neuroimaging (MRI and MRV) confirming partial thrombosis of the venous sinuses and jugular vein. The treatment strategy was appropriately multifaceted. Anticoagulation with heparin, followed by vitamin K antagonists (Coutinho JM et al., 2011) remains the cornerstone of CVT management, as it prevents thrombus propagation and promotes recanalization, even in the presence of hemorrhagic venous infarcts (Ferro JM et al., 2017). The addition of high-dose corticosteroids is not a standard recommendation for all CVT cases. However, in this specific scenario with acute, severe vision loss and objective evidence of optic neuropathy (disc hyperemia), a short course of steroids was employed as a therapeutic trial to reduce vasogenic edema and inflammation of the optic nerve, potentially salvaging neuronal function (Ko M. W et al., 2017). These data firmly support the conclusion that CVT must be considered in patients presenting with acute profound vision loss, and that prompt diagnosis via MR Venography followed by early anticoagulation is beneficial.
This case report has several limitations. First, the degree of visual recovery was modest and documented over a short hospital stay; long-term outcomes are not available. Second, we acknowledge that in selected cases with persistent papilledema or progressive visual loss despite adequate anticoagulation, a lumbar puncture and subsequent addition of acetazolamide may be considered. However, in our patient, the clinical course did not support such intervention. Third, due to  financial constraints, only a screening MRI and MRV were performed, and the images were available only in video format; therefore, static image figures could not be included in this report. Despite this, the radiology report and the treating team’s review of the dynamic images confirmed the diagnosis.
CONCLUSION
This case report highlights cerebral venous thrombosis as a critical, though uncommon, etiology of acute, severe vision loss. It emphasizes the necessity for clinicians to maintain a high index of suspicion for CVT in patients presenting with headache and unexplained visual failure. Early diagnosis through MR Venography is paramount. Prompt initiation of anticoagulation remains the mainstay of therapy, and in selected cases with evidence of optic nerve compromise, a short course of corticosteroids may be considered. 
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