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                   Cerebral venous thrombosis (CVT) is rare and accounts for 
0.5% of all strokes. Its clinical presentation is variable and 
diagnosis requires a high index of clinical suspicion in conjunc-
tion with neuroradiological diagnostic support. Treatment 
options are limited and are mostly based on consensus. There-
fore, familiarity with international guidelines is important. 
Outcome is often good and most patients make a full recovery, 
although a small proportion suffers death or disability. Here, 
we describe the clinical features, risk factors, acute imaging 
features, management and complications of CVT.

  Introduction 

 Stroke is one of the leading causes of death and long-term 

disability and is usually caused by arterial occlusion or 

haemorrhage. Cerebral venous thrombosis (CVT) is rare and 

accounts for 0.5% of all strokes.  1   Presentation can also be with 

non-stroke syndromes and overall CVT has an incidence of 0.22–

1.32/100,000/year.  2   In contrast to arterial stroke, it occurs more 

frequently in young adults and children.  2,3   It is three times more 

common in females than in males,  2   although this sex difference is 

minimal in the over-60 age group.  1,4   

 The principle pathology of CVT is thrombosis of cerebral veins 

and the commonest site of origin is believed to be the junction 

of cerebral veins and larger sinuses.  5   The superficial cerebral 

venous system includes the cortical veins, the superior (Trollard) 

and inferior (Labbe) anastomotic veins and the superficial middle 

cerebral vein. These drain into the superior sagittal sinus (cortical 

and Trollard), the transverse sinus (Labbe) and cavernous sinus, 

respectively. The basal vein of Rosenthal, vein of Galen and 

transcerebral venous system drain the deep structures of the brain 

and form the inferior sagittal sinus and straight sinus. 

 Once a thrombus is formed in the cerebral or cortical veins, its 

extension can occlude large draining venous sinuses. This creates 

physiological back pressure in the venous system, leading to 

cerebral oedema and, in some cases, infarction and haemorrhage. 

Dural sinus thrombosis is also thought to reduce cerebrospinal 
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fluid absorption and thereby elevate intracranial pressure 

(ICP).  6   Historically, CVT was diagnosed at post-mortem, but, 

with access to modern neuroimaging techniques and increased 

awareness among clinicians, ante-mortem diagnosis is now 

usual. Management of CVT is aimed at early identification and 

prevention of thrombus extension and complications. It has been 

observed in the UK that there is some variation in management 

of CVT  7   and it is important to be aware of recent guidelines.  4   ,   8–10   

Prognosis is usually good, with up to 80% of patients making a 

complete recovery.  11   However, a significant minority (∼13%) have a 

poor outcome in terms of death or severe disability.  11,12    

  Clinical features of CVT 

 The clinical presentation of CVT is variable and falls broadly 

into three categories: symptoms and signs of raised intracranial 

pressure (ICP), a focal brain lesion, or both a focal lesion and 

raised ICP. Mode of onset is also variable and up to 40% of 

patients present acutely with a stroke-like syndrome within 48 h 

of symptom onset. More than 50% present within 1 month of 

  Key points 

 CVT is rare and potentially disabling, but for most patients who 

survive, prognosis is good 

 Prompt diagnosis and treatment could be key to good outcomes 

and preventing complications 

 Working closely with clinical and radiological expertise benefits 

patient care 

 Anticoagulation is a cornerstone of treatment, even in the 

presence of haemorrhage 

 Understanding roles of multiple risk factors is important to help 

with treatment decisions and will help in understanding the 

disease in the future 
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symptom onset and a small proportion (∼7%) present with chronic 

symptoms of greater than 1 month’s duration.  11   Non-specific 

symptoms are present in the majority and, for this reason, patients 

can present to a variety of services, including acute medicine, 

stroke, acute neurology and neurosurgery. 

 Presenting clinical features can depend on the location of 

the thrombus and the extent of raised ICP, including whether 

it is related to venous pressure alone or extensive parenchymal 

damage (Table  1 ). Headache is the most common symptom and 

is present in ∼90% of cases; in 25% of patients, it is the only 

symptom reported.  4   Headache can be a feature of any site of 

cerebral venous occlusion, but is most prominent with larger sinus 

thromboses, such as sagittal sinus or straight sinus thromboses. 

This headache syndrome can range from a common migraine to 

clear features of raised ICP,  13   where papilloedema might also be 

visualised with fundoscopy. Given a lower incidence of headache 

in arterial stroke (25–30%),  14   the presence of severe headache in 

the context of stroke-like symptoms can raise suspicion of CVT. 

As well as headache, CVT can present with other craniofacial 

pain. Notably, pain in the ear or mastoid region with or without 

discharge can be suggestive of transverse sinus thrombosis 

secondary to mastoiditis. Seizures are also a more common 

presenting feature in CVT compared with arterial stroke (40% vs 

6%).  11,15   Focal neurological symptoms and signs are common, such 

as motor weakness (present in up to 40% of patients), visual field 

loss, sensory symptoms, inattention or neglect.  11   These features 

 Table 1.      Signs and symptoms of cerebral venous thrombosis (CVT) and location of probable lesion  

Signs and symptoms Probable lesion 

Headache Migraine Any venous occlusion/focal lesion

Raised ICP  a  Large venous or sinus occlusion/large mass lesion

Thunderclap Any venous occlusion/subarachnoid haemorrhage

Ear/mastoid pain Transverse sinus with/without infection

Focal neurological deficits Hemiparesis Infarction/haemorrhage/venous oedema

Cranial nerve palsy

 III, IV Cavernous sinus

 V Cavernous sinus/superior petrosal sinus

 VI Cavernous sinus/inferior petrosal sinuses/raised ICP

 VII Transverse/sigmoid sinus

 VIII Transverse/sigmoid sinus/raised ICP

 IX, X, XI Posterior cavernous sinus/internal jugular vein/deep venous system

Aphasia Focal infarction/haemorrhage/superficial or deep venous system

Sensory disturbance Focal infarction/haemorrhage/superficial or deep venous system

Inattention/neglect Focal infarction/haemorrhage/superficial venous system

Ataxia Cerebellar veins/raised ICP

Seizures Focal Focal infarction/haemorrhage

Generalised Focal infarction/haemorrhage/severely raised ICP

Visual disturbance Reduced acuity Raised ICP

Reduced/altered visual field Raised ICP/Posterior infarction/haemorrhage/raised ICP (false localising sign)

Diplopia Cavernous sinus/petrosal sinus/raised ICP

Papilloedema Raised ICP

Meningism Neck pain/stiffness Suggests infectious or inflammatory aetiology

Photophobia

Reduced consciousness Drowsiness Deep venous system/straight sinus/raised ICP/non-convulsive status epilepticus

Stupor

Coma

Cognitive impairment Encephalopathy Deep venous system/temporal-parietal lesion (vein of Labbe)/seizures

Disorientation

Reduced concentration

Amnesia

   aRaised intracranial pressure (ICP) can result from a combination of a large venous/sinus occlusion or from large infarction/haemorrhage.   
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are suggestive of a focal lesion, which can range from cortical vein 

occlusion with consequent oedema, to larger vessel occlusion with 

large-volume infarction or haemorrhage. A patient presenting 

with rapid cognitive deterioration leading to drowsiness or coma 

is suggestive of deep venous occlusion with infarction of the 

thalamus.   

  Risk factors for CVT 

 Cerebral venous thrombosis can be provoked or unprovoked 

and numerous risk factors can coexist in individual patients.  4,8,13   

In patients who present with appropriate clinical features, the 

risk factors shown in Table  2  should be considered. Up to 90% 

of patients with CVT have at least one risk factor for venous 

thromboembolism (VTE), and thrombophilias (genetic or acquired) 

are detected in more than 30% of patients.  11   Female-specific risk 

factors are more important in younger age groups (ie oestrogen-

containing contraceptives, pregnancy and puerperium) and 

malignancy is more common in older age group.  4,8   The presence 

of any of these risk factors should raise suspicion of CVT and their 

identification can help inform long-term treatment choices.   

  Radiological diagnosis of CVT 

 Radiological investigation is important to the diagnosis of CVT 

and working with radiologists to identify the most appropriate 

imaging techniques is crucial. In most acute hospitals, 

computerised tomography (CT) of the brain is widely available 

and is the most common initial imaging used in acute stroke 

presentations. Subacute ischaemia and acute haemorrhage 

(parenchymal or subarachnoid) are readily identified by 

CT imaging (Fig  1 a,b). There are certain characteristics of 

parenchymal lesions that are suggestive of CVT, including bilateral 

or parasagittal lesions (Fig  1 c), lesions crossing arterial territories, 

and juxtacortical lesions.  17   In some cases, thrombus in cerebral 

venous sinuses can be seen as hyperdense on plain CT (Fig  1 d).  18   

CT has the advantage that a CT venography (CT-V) protocol can 

be easily added and reliably demonstrates occlusive disease in the 

major cerebral veins and sinuses (Fig  1 e).  19,20    

 Magnetic resonance imaging (MRI) and magnetic resonance 

venography (MR-V) are also sensitive tools for identifying CVT.  4,14   

These have the advantage of being more sensitive for diagnosing 

alternative pathologies and more-subtle brain lesions, as well 

as reducing exposure to ionising radiation. However, MR-V is 

 Table 2.      Risk factors for cerebral venous thrombosis  

Thrombophilias Genetic – eg Factor V Leiden

Acquired – eg antiphospholipid syndrome

Infection Intracranial

Regional eg ear, nose, throat, head, neck

Systemic

Trauma Head injury

Cranial surgery

Lumbar puncture

Endovascular intervention

Reproductive Pregnancy

Puerperium

Malignancy Intracranial

Extracranial

Medications Oral contraceptives

Steroids

Anti-neoplastic drugs (particularly 

L-asparaginase)

Inflammatory Vasculitis eg Behçet’s disease

Systemic lupus erythematosus

Inflammatory bowel disease

Sarcoidosis

Haematological Iron deficiency anaemia

Polycythaemia

Endocrine Hyperthyroidism

Systemic Dehydration

Sepsis

Intracranial 

abnormalities

Dural fistulae

Venous anomalies

Arteriovenous malformations

(a) (b) (c) (d) (e)

 Fig 1.      Non-contrast computerised tomography (CT) scans of brain. Demonstrating (a) hyperdensity over the right parietal cortex signifying subarachnoid 

haemorrhage (blue circle); (b) right occipital lobe haemorrhagic infarction with additional intraventricular haemorrhage (orange circle); (c) extensive and 

bilateral cerebral infarction (yellow arrows); and (d) hyperdensity in right transverse sinus demonstrating thrombosis (red arrow). (e) CT venogram demonstrat-

ing multiple areas of failed opacifi cation of the superior sagittal sinus, representing thrombotic occlusion (green arrows)  
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more susceptible to motion and low-flow image artefacts, and 

appearances can vary depending on the age of the thrombus.  19   

In chronic cases, gradient echo (GRE) or susceptibility-weighted 

imaging (SWI) can be useful to demonstrate low signal in 

thrombosed sinuses.  4   Occasionally, catheter angiography is useful 

when there is doubt about the anatomy, but the requirement of 

highly skilled operators limits its access to neuroscience centres.  

  Management of CVT 

 Management of CVT is focused on timely diagnosis and 

treatment. Treatment is predominantly anticoagulation to 

prevent propagation of the thrombus and reduce the likelihood 

of complications, such as pulmonary embolus. Factors predictive 

of poor prognosis include large parenchymal lesions, age greater 

than 37 years, Glasgow Coma Score (GCS) less than 9/15, 

seizures, posterior fossa lesions, intracranial haemorrhages or any 

malignancy;  11,12   these patients are more likely to deteriorate and 

need management in acute settings. 

 Both the American Heart Association and American Stroke 

Association (AHA/ASA) and the European Federation of 

Neurological Societies (EFNS) guidelines recommend that patients 

should be anticoagulated even in the presence of haemorrhage.  21   

Evidence for this is limited to two small randomised controlled 

trials (RCTs) of unfractionated heparin (UFH)  22   and low-molecular-

weight heparin (LMWH).  23   Both RCTs showed better clinical 

outcomes and reduced mortality rates in patients receiving 

anticoagulation compared with controls, without increased 

incidence of intracranial haemorrhage.  22,23   A meta-analysis 

of both RCTs showed a 13% absolute reduction in mortality or 

dependency in anticoagulated patients, although this was not 

statistically significant.  24   There is still debate around the most 

appropriate method of anticoagulation. In systemic VTE, studies 

suggest that LMWH is superior to UFH at prevention and reducing 

thrombus size,  25   but it is unclear whether this can be applied 

to CVT. However, a recent single-centre RCT demonstrated a 

significantly lower mortality rate in patients receiving LMWH 

compared with UFH.  26   Currently, the recommendation is 

immediate commencement of therapeutic LMWH or UFH. In 

addition to anticoagulation, underlying aetiological factors should 

be investigated and managed. Immediately reversible risk factors 

should be addressed, such as stopping prothrombotic drugs, 

rehydration, and antibiotics (Table  2 ). It might be appropriate to 

screen for prothrombotic and/or genetic factors, but not in the 

acute phase, and it is usually helpful to seek guidance from a 

haematologist. If an infective or inflammatory cause is suspected, 

particularly in the head and neck, lumbar puncture (LP) should be 

considered if there is no contraindication, such as a mass lesion 

(large infarction and/or haemorrhage).  4   This should ideally be 

performed immediately before anticoagulation. 

 In some cases, patients might not respond to treatment with 

continued deterioration, and 9–13% of patients with CVT have a 

poor outcome despite anticoagulation.  4   Transtentorial herniation 

because of raised ICP is the most common cause of death.  12   Most 

patients will have symptoms and signs of raised ICP and it is vital 

to carry out fundoscopy and monitor for progressive visual loss.  4   

Treatment with acetazolamide, although of limited evidence base, 

can be considered in raised ICP without immediate risk of uncal 

herniation.  4,8   Lumbar puncture can rarely be performed during the 

emergent phase after anticoagulation. However, performing an 

LP necessitates cessation of anticoagulation and, although time 

off anticoagulation can be mitigated by using UFH, there remains 

a risk of further thrombosis. Therefore, LP should be reserved for 

suspected severe raised ICP, including with threat to vision, when 

other definitive neurosurgical measures might also need to be 

considered. 

 If anticoagulation is contraindicated, or in cases of severe CVT 

not responding to anticoagulants, endovascular thrombolysis 

or mechanical thrombectomy might be an option,  27,28   although 

evidence to support this approach is currently lacking. Steroids are 

not recommended and are linked to a poorer prognosis in CVT, 

even with the presence of parenchymal lesions, unless indicated 

by an underlying condition, such as meningitis or malignancy.  29   

Antiepileptic drugs should not be given routinely as prophylaxis 

but should be initiated quickly if a seizure occurs.  4   Patients with 

rapid neurological deterioration because of impending herniation 

can benefit from decompression with craniectomy.  30,31   

 Following the immediate management of CVT, long-term 

vitamin K antagonists, such as warfarin, with a target international 

normalised ratio (INR) of 2–3 should be used. The duration of 

anticoagulation depends on aetiology. The AHA/ASA guidelines 

recommend anticoagulation for 3–6 months in provoked CVT, 

6–12 months in unprovoked CVT and potentially lifelong in 

recurrent CVT, VTE following CVT, or CVT associated with severe 

thrombophilias.  4   More recently, the American College of Chest 

Physicians (ACCP) guideline  32   suggests that, for provoked VTE, 

anticoagulation should continue for 3 months, and for unprovoked 

should be reviewed after 3 months and thereafter annually for 

bleeding risk. It is not clear whether this can be applied to CVT, 

which, to some extent, has a different risk factor profile. There 

appears to be no role for deciding the length of anticoagulation 

based on recanalisation because this only occurs during the 

first few months after CVT, and no correlation has been found 

between recanalisation and clinical outcome.  30   Finally, it is worth 

mentioning direct oral anticoagulants (DOACs). Studies have 

shown that DOACs are no less effective than warfarin in both the 

treatment of VTE and prevention of recurrence.  34   However, for 

CVT, there are only a few observational studies available, with one 

of the largest involving just 15 patients.  35   In the absence of clear 

evidence, DOACs remain a potential treatment option in patients 

for whom warfarin is not suitable, but would not be recommended 

as a first-line therapy.  

  Conclusion 

 Cerebral venous thrombosis is a rare, potentially life-threatening 

disease presenting in a variety of ways and to a variety of 

services. Diagnosis involves collaboration between clinical 

and radiological teams with a high index of clinical suspicion. 

Heparin is the mainstay of acute treatment for patients found 

to have CVT and duration of anticoagulation beyond the acute 

phase depends on the aetiology and association of modifiable 

and unmodifiable risk factors. An awareness of potential 

complications will help in their anticipation and management. 

It is also important to be aware of available guidelines on the 

investigation and treatment of the disease, because there is 

limited evidence to support particular strategies.   ■
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