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• Definition: Thrombosis in the cerebral veins and dural sinuses.

What is CVT?

• Rare but significant: estimated incidence of 5 people per million annually. 
• 0.5-1% of all strokes, but important cause of stroke in young adults.
o The mean age of onset is 39 years old. 
o 78% occurred in patients younger than 50.

• CVT is more common in females than males, with a female-to-male ratio of 3:1. 

Epidemiology:



• Pro-thrombotic Conditions:
oFactor V Leiden mutation.
oAntithrombin, protein C, and protein S deficiencies.
oprothrombin G20210A mutation
oAntiphospholipid and anticardiolipin antibodies
oHyperhomocysteinemia

• Pregnancy & Puerperium
• Oral contraceptives: The most frequent risk factor for CVT in younger female patients 
• Head injury and mechanical precipitants (e.g., spontaneous intracranial hypotension, lumbar puncture)
• Infections: 
oParameningeal infections (e.g., ear, sinus, mouth, face, and neck)
oSystemic infectious disease: bacterial (septicemia, endocarditis, and tuberculosis), viral (measles, hepatitis, 

herpes simplex, cytomegalovirus, HIV, COVID-19), parasitic (malaria, trichinosis, and toxoplasmosis), and fungal 
(aspergillosis and cryptococcosis)

• Malignancy:
oCancer-associated thrombosis (e.g., pancreatic, ovarian, brain, stomach, lung and hematologic cancer).
oDirect invasion by tumors.
oCertain anti-cancer therapies (e.g., tamoxifen, cisplatin, and l-asparaginase)

• Other Factors:
oDehydration, especially in infants and young children.
o Inflammatory diseases (e.g., Behçet’s disease, inflammatory bowel disease, systemic lupus).
o Immune thrombotic thrombocytopenia (HIT, aHIT, VITT)

Risk factors



• Vaccine-induced immune thrombotic thrombocytopenia (VITT): associated 
with ChAdOx1 nCoV-19 vaccine [AstraZeneca] and Ad26.COV2.S vaccine 
[Johnson & Johnson/Janssen]
Immune thrombotic thrombocytopenia mediated by platelet activating 
antibodies to PF4 
 Heparin-induced thrombocytopenia (HIT)
 Autoimmune heparin-induced thrombocytopenia (aHIT)
 Vaccine-induced immune thrombotic thrombocytopenia (VITT)

• Rare incidence of CVT with SARS-CoV-2 infection: no thrombocytopenia and 
anti-PF4 antibodies.

COVID-19 and CVT



PathophysiologyPathophysiology
• Venous congestion – increased venular and capillary 

pressure
• Cytotoxic edema
• Vasogenic edema
• Parenchymal hemorrhage
• Cerebral parenchymal lesions (eg, stroke) or seizures

• Elevated intracranial pressure – impaired CSF 
absorption
• Papilledema
• Headache
• Decreased LOC, coma



CVT anatomy: 
• Dural sinus thrombosis → intracranial hypertension
• Cortical vein thrombosis → local effects

More than one sinus is involved in over half



Brain venous vascular territories: https://radiopaedia.org/cases/80107/studies/93394?lang=us



• Isolated intracranial hypertension syndrome 
(headache with or without vomiting, 
papilledema, and visual problems) 

• Focal syndrome (focal deficits, seizures, or 
both)

• Encephalopathy (multifocal signs, mental 
status changes, stupor, or coma) 

• Less common presentations: cavernous sinus  
syndrome, subarachnoid hemorrhage, and 
multiple cranial nerve palsies.

Clinical features:



Non-contrast CT head scan: Cord sign, infarction, edema, hemorrhage



CT Venogram (CTV) : Empty-delta sign, non-opacification of sinus and deep veins



MR Venogram (MRV): absence of sinus and deep veins



MRI: hyperintense (T1) thrombus; absent flow void (T2); infarction 



Cerebral Angiography: reserved for situations in which the MRV or CTV results are inconclusive
or if an endovascular procedure is being considered.



Guidelines

J. M. Ferro, et al. European Journal of Neurology. 2017, 24: 1203–1213

Gustavo Saposnik, et al. Stroke. 2011;42:1158-1192 



Treatment and management: 
• Anticoagulation therapy: 

o Initial anticoagulation: IV Heparin or SC LMWH, even if there is hemorrhagic infarction.
o ESO guidelines have a weak recommendation for LMWH over unfractionated 

heparin
o Transition to oral anticoagulants: Warfarin or direct oral anticoagulants (DOACs)

o RESPECT-CVT: dabigatran vs warfarin (comparable outcomes)
o Ongoing clinical trials: SECRET (Study of Rivaroxaban as initial therapy for CVT)

o Duration varies, typically 3-12 months or longer.
o Patients with provoked CVT: a 3 to 6 month
o Patients with unprovoked CVT: 6 to 12 months
o Patients who have recurrent venous thrombosis or prothrombotic condition: may 

need permanent anticoagulation
o Ongoing clinical trials: EXCOA-CVT (3 to 6 versus 12 months)

o VITT: avoid heparin, treatment with non-heparin anticoagulant, DOACs, or plasma 
exchange, IVIG 

• Endovascular therapy
o For severe or worsening cases despite anticoagulation (mental status disorder, coma 

state, intracerebral hemorrhage, or thrombosis of the deep venous system)
o For patients with contraindication to anticoagulation
o TO-ACT trial: terminated early for futility 



Prognosis

• The prognosis for CVT is generally better than that of arterial strokes. With appropriate treatment, many patients 
recover without residual symptoms.

• Mortality: in-hospital mortality rate ranging 1%-4%, 8%-10% during long-term follow-up.

• Complete recovery: 79% (mRS score <2)

• High rate of venous recanalization: around 85% 

• Recurrence rate is low: 2%-3% had recurrent sinus thrombosis

• Neuropsychological sequelae: over 50% of survivors feel depressed or anxious, and minor cognitive or language 
deficits.
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