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Cerebral Venous and Sinus Thrombosis (CVT)

Adults1-2

• Incidence approx. 12-20 per million / yr.

• Median age 37

• 75% women

1Coutinho JM et al. Stroke 2012
2Devasagayam S et al. Stroke 2016
3Otite FO et al. Neurology 2020
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Predisposing conditions 

in CVT

Silvis et al. Sem Thromb Hem 2016 



Anatomy

superficial venous system

From: Stam J. NEJM 2005

Superior sagittal sinus

From: Leach JL et al. Radiographics 2006



Anatomy

deep venous system

From: Stam J. NEJM 2005

Straight sinus

Deep veins

From: Leach JL et al. Radiographics 2006



Clinical Manifestations
ISCVT, 624 patients, 21 countries

• headache 90 % 

• paresis 40 %

• aphasia 20 %

• seizures 40 %

• visual loss 10 %

• comatose 5 %

Ferro JM, et al. Stroke 2004



Diagnosis

• MRI + MR-venography

• CT-venography



Intracranial Lesions

• Intracerebral hemorrhage (30-40%)

• Cerebral edema (30-40%)

• Subarachnoid hemorrhage (10-15%)

• Subdural hemorrhage (<5%)



Therapy for CVT

Thrombosis

• Anticoagulation

• Endovascular treatment 

(EVT)

Mass effect

• Decompressive 

hemicraniectomy

Increased intracranial pressure

• Analgesics

• Acetazolamide

• Shunting procedure

Seizures

• Anti-epileptic drugs



Guidelines on heparin in CVT

ESO guideline AHA guideline



Oral anticoagulation

• Switch to oral anticoagulation when patient is clinically stable

• Optimal duration treatment unknown

• International guidelines1,2

– Provoked cases: 3-6 months

– Unprovoked cases: 6-12 months

– Recurrent thrombosis or severe thrombophilia: indefinite

• Vitamin K antagonist routinely used

• Recent trial on use of DOACs in CVT
1Ferro et al. Eur J Neurol 2017
2Saposnik G et al. Stroke 2011



RESPECT-CVT trial

Dabigatran (n=60) Warfarin (n=60)

Major bleeding or VTE
1 (1.7%; 95% CI 0.0−8.9)
Intestinal bleed

2 (3.3%; 95% CI 0.4−11.5)
Intracranial bleeds



Prognosis (not applicable to VITT)

Coutinho JM et al. Stroke 2014

Long-term sequelae

• Epilepsy (10%)

• Decreased vision (10%)

• Headache (20-40%)

• Depression (30%)

• Difficulty concentrating (75%)

• (Partially) unable to work (40-50%)

Koopman K et al. J Stroke Cerebrovasc Dis 2009
Hiltunen et al. J Neurol 2016



CVT and COVID-19 vaccination



Epidemiology VITT

• 4-28 days after vaccination with1,2

– ChAdOx1 nCov-19 (AstraZeneca/Oxford) 

– Ad26.COV2.S (Janssen/Johnson and Johnson) 

• Incidence

– J&J: around 1:400.0003

– AZ: around 1:40.000 – 1:130.0004-7

– May be higher in (younger) women

– May vary per country

• Clinical manifestations

– Thrombosis

– (Severe) thrombocytopenia

1Greinacher NEJM 2021
2Scully NEJM 2021
3www.cdc.gov
4Schulz et al. Ann Neurol 2021
5Pottegard et al. BMJ 2021
6Pavord et al. NEJM 2021
7Aguiar de Sousa, Coutinho et al. 
Neurology 2021;



VITT after mRNA vaccines? No!



Pathophysiology

• Mechanism comparable to heparin induced 
thrombocytopenia (HIT)

• Antibodies against platelet factor 4 (PF4)

• Heparin-independent platelet activation

• Thrombosis and (severe) thrombocytopenia

From: Greinacher A. NEJM 2015







Research question

• What are the clinical manifestations and prognosis of 

patients with VITT-associated CVT?



Methods

• International registry, supported by ESO and EAN

• Adult patients with CVT<28 days after SARS-CoV-2 

vaccination

• 81 hospitals in 19 countries

• March 29 – June 18 2021

Sanchez van Kammen, Coutinho et al, JAMA Neurology 2021



CVT after SARS-
CoV-2 vaccination

n= 123

Included
n= 116

VITT
n= 78 (67%)

No VITT
n= 38 (33%)

AstraZeneca n= 76
Janssen n= 1
Pfizer n= 1

AstraZeneca n= 20
Pfizer n= 15
Sinovac n= 2

Moderna n= 1

Excluded n= 7
• Duplicate n=  3
• Symptom onset >28 days

after vaccination n= 2
• symptoms prior to

vaccine n= 2

CVT pre-COVID-19
2015 to 2018

n= 207

Controls
n= 207



Baseline table
VITT
N=78

No VITT
N=38

Pre-COVID-19 
controls
N=207

Demographics

Age– mean (SD) 45 (14) 55 (20) 42 (16)

Women 81% 79% 70%
Risk factors

Previous COVID-19 infection 1% 11% -

Conventional CVT risk factor 24% 42% 64%

Clinical manifestations
Days from vaccination to 
symptom onset– median (IQR)

9 (7–10) 7 (3–16) -

Coma 24% 3% 5%

Imaging

Intracerebral hemorrhage 68% 26% 35%



Complications and outcome

VITT
N=78

No VITT
N=38

Pre-COVID-19 
control group

N=207

Concomitant thromboembolism 36% 6% 5%

Major bleeding complication* 12% 8% 4%

Mortality (in-hospital)
47%

95% CI 37-58

5%

95%CI 1-18

4%

95%CI 2-7

* ISTH major bleeding criteria: 
Schulman et al, JTH 2005



If you want to read more...



Unanswered research questions

General CVT

• Can we safely use DOACs for CVT in routine practice?

• Is there a role for endovascular treatment of CVT?

CVT due to VITT

• Why does VITT have a preference for thrombosis of the 

cerebral venous system?

• Is there a genetic predisposition to develop VITT?
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