
 

 

 

 

CEREBRAL VENOUS THROMBOSIS 

 

Incredibly detailed and accurate Sixteenth century drawing of the cerebral venous sinuses, 

Plate from page 405, “De Humani Corporis Fabrica”, Andreas Vesalius of Brussels, 1543. 



“I don’t know if Sylvius paid any attention to the remark in my books...that is, that I have 

worked without the help of a teacher, since perhaps he believes that. I learnt anatomy from 

him, he who still maintains that Galen is always right. Sylvius, whom I shall respect as long 

as I live, always started the course by reading the books, “On the Use of Parts”, to us, but 

when he reached the middle of the first book, the anatomical part, he announced that this 

was too difficult for us, just beginning our studies, to follow, and that it would be 

troublesome for him and for us. Therefore he omitted the subsequent books as far as the 

fourteenth and then read the following. As a result he completed a book in five or six days 

without ever calling our attention to the fact that Galen contradicts himself elsewhere, as 

he frequently does, and without indicating that Galen said things which are false. He 

brought nothing to the school except occasionally bits of dogs. We were so sedulous in 

following the dissections of our teacher that after his lectures he often tested our ability. It 

happened one day that we showed him the valves of the orifice of the pulmonary artery and 

of the aorta, although he had informed us the day before that he could not find them. Since 

Sylvius omitted the chapter dealing with the vertebrae, as well as many others, during his 

so-called course - which he was then giving for the thirty-fifth time and read nothing else 

anatomical except the books, “On the Movement of Muscles”, which he everywhere agreed 

with Galen, it is not astonishing that I write that I have studied without the aid of a 

teacher!” 

 

Andreas Vesalius of Brussels, 1546.   

 

Claudius Galen (c.130 - c.200 A.D) was possibly the most influential physician in history. 

His ideas were revered and dogmatically followed for over an astonishing 1300 years. He 

personally attended the emperor Marcus Aurelius. His writings were vast and although he 

strongly advocated for learning the art of medicine by direct observation and experience, 

the whole corpus of his works had a strong teleological foundation. His view that the 

purpose of everything was predetermined would frequently lead him into erroneous 

interpretation of his own observations, nonetheless brilliant as these often were. This 

predeterminism struck an especially powerful chord with the medieval Christian mind. It 

also echoed Aristotle’s dictum, that “Nature does nothing without a purpose”. The 

Christian church endorsed the teachings of both Aristotle and Galen as being in harmony 

with their own dogmas of a divinely predetermined world. The Church claimed all 

authority of knowledge over God’s predestined plan for humanity and indeed the Universe. 

To question Galen during the Dark or Middle Ages was tantamount to an attack on the 

Church itself, which would have meant heresy - a crime punishable by horrific tortures and 

execution. It is little wonder Galen went unquestioned for so long. It would not be until the 

mid Sixteenth century that the brilliant anatomist and supremely courageous Andreas 

Vesalius would directly challenge the blind dogma that the study of anatomy had become. 

He challenged many of Galen’s writings by using, ironically, a technique Galen himself 

would have whole heartedly approved - his own direct close observations! Galen’s archaic 

ideas on physiology would not be seriously challenged for a further century until the time 

of William Harvey and his theory of the function of the heart and his description of the 

circulatory system. Even today, in the 21st century, we still live with some of the last faint 

echoes of the memory of Galen. In the discipline of anatomy we know one of the major 

branches of the venous dural sinus system as the “Great Vein of Galen”.        

 

 



CEREBRAL VENOUS THROMBOSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Frequency of thrombosis of the major cerebral veins and sinuses, (in most patients 

thrombosis occurs in more than one sinus), (from Stam J, “Thrombosis of the Cerebral 

Veins and Sinuses”, NEJM, 352 (17) 28 April 2005) 

 

Introduction 

 

Cerebral venous thrombosis is a distinct cerebrovascular disorder that unlike arterial 

stroke most often affects young adults and children. 

 

Diagnosis can be challenging as the condition may not be initially considered as symptoms 

can be vague and non-specific, merely reflecting raised intracranial pressure in general 

rather than focal neurology and plain CT scans may not readily demonstrate the pathology. 

 

CT venogram is the best modality for diagnosis. 

 



MRI/MRV is a good alternative if there is a genuine contra-indication to giving IV 

contrast  

 

Cerebral venous thrombosis should be considered in cases of unexplained significant CNS 

symptoms (including severe unexplained headache) in which the CT scan is unhelpful, 

especially in cases where the patient has recognized risk factors for the condition. 

 

Females taking oral hormonal contraceptives or who are pregnant in or the immediate 

puerperium period appear to be the most at risk. 

 

The natural history of cerebral venous thrombosis is highly variable, with some patients 

having minimal or no symptoms and an uneventful recovery (about 65 % of cases), 

whereas others have a fulminant course culminating in extensive venous infarction and 

dependency or death (about 20 % of cases). 

 

Outcome is also highly dependent on the underlying causative pathology.  

 

Treatment is generally with heparin/ warfarin and where identified, the treatment of 

the underlying cause.  

 

History 

 

The first description of the cerebral venous sinuses was made by the great Roman 

Physician, Galen in the Second Century A.D. Galen’s description survived as the standard 

medical description for over 13 centuries, until it was surpassed by the brilliant Sixteenth 

century anatomist, Andreas Vesalius of Brussels.       

 

The vein of Galen, also known as the great cerebral vein or great vein of Galen is named 

after Galen. It is a short trunk formed by the union of the two internal cerebral veins and 

basal veins of Rosenthal. It lies in the quadrigeminal cistern. It curves backward and 

upward around the posterior border of the splenium of the corpus callosum to drain into the 

confluence of the inferior sagittal sinus and the anterior extremity of the straight sinus, 

(Radiopedia). 

 

Classification  

 

Cerebral venous thrombosis (CVT) refers to occlusion of venous channels within the 

cranial cavity, and includes the following entities from superficial to deep: 

 

1. Dural venous sinus thrombosis: 

 

● Any of the dural sinuses can be affected, in isolation or 

 combined/continuous with one another: 

 

2. Cortical vein thrombosis:  

 

● Isolated cortical vein thrombosis without sinus involvement is rare. 

 



3. Deep cerebral vein thrombosis: 

 

These conditions often co-exist and the clinical presentation among them is very similar 

and non-specific. 

 

Pathology 

 

Risk factors include: 

 

1. Dehydration 

 

2. Hormonal factors: 

 

 ● Females taking oral hormonal contraceptives. 

 

 ● The third trimester of pregnancy and the puerperium. 

 

4. Hyperviscosity / procoagulation conditions. 

 

5. Stasis in association with local space occupying lesions. 

 

 ● Tumours 

 

6. Malignancy (in general). 

 

7. Infection, (uncommon): 

 

● Middle ear, (lateral sinus) 

 

 ● Orbit /midface (cavernous sinus thrombosis). 

 

 ● Meningitis 

 

Note however that a substantial number of cases do not have an obvious precipitating 

cause.  

 

Complications: 

 

1. Raised ICP 

 

2. Venous infarctions: 

 

● Venous hypertension from a poor outflow can lead to oedema, cerebral 

 venous infarction (about 50 % of cases)  

 

 ● Unlike arterial infarcts, venous infarcts usually present after some days, as 

  follows: 

 



♥ < 2 days of symptom onset:  30 % 

 

♥ 2 - 30 days of symptom onset: 50 % 

 

♥ > 30 days of symptom onset:  20 % 

 

3. Secondary hemorrhaging into infarcted regions.  

 

The natural history of cerebral venous thrombosis is highly variable, with some patients 

having minimal or no symptoms and an uneventful recovery (about 65 % of cases), 

whereas others have a fulminant course culminating in extensive venous infarction and 

dependency or death (about 20 % of cases). 

 

Outcome is also highly dependent on the underlying causative pathology.  

 

Clinical Features 

 

Clinical presentation can be very varied. 

 

Symptoms can evolve over hours to as long as several weeks. 

 

Rather than localizing picture typically seen with cerebral arterial thrombosis, cerebral 

venous thrombosis is for less localizing and usually simply reflects signs and symptoms of 

raised intracranial pressure.      
 

Features therefore include: 

 

1. Signs of raised ICP: 

 

 ● Headache, (most commonly) 

  

● Vomiting 

 

 ♥ Especially when protracted and unexplained. 

 

  ● Confusion 

 

● Altered conscious state, (late) 

 

3. Seizures. 

 

4. If there is cavernous sinus thrombosis: 

 

 ● Proptosis 

 

 ● Chemosis and periorbital edema 

 

 ● Ocular eye movement paralysis. 



 

● Cranial nerve palsies, (lower cranial nerve palsies may be seen if there is 

 extension into the jugular veins). 

 

Prognosis is extremely variable ranging from death to recovery with neurological deficit to 

full recovery without deficit. 

 

Investigation 

 

Blood tests: 

 

1. FBE 

 

2. CRP  

 

3. ESR 

 

4. U&Es / glucose 

 

5. Procoagulation screen. 

 

Imaging: 

 

The ability of CT scan to detect venous sinus thrombosis is variable. 

 

It will depend on:  

 

● Disease extent 

 

● The exact imaging technique that is used. 

 

Note that in patients with the clinical features of idiopathic intracranial hypertension, 

imaging of the cerebral venous system is recommended to exclude CVT. 

 

Plain CT 

 

Unenhanced CT is usually the first imaging investigation performed given the nonspecific 

clinical presentation in this cases. 

 

The major advantage of plain CT it that is it readily available and can be done very quickly, 

even in unstable patients 

 

It is an excellent modality for the initial screen of the patient with undifferentiated 

headache, where it can quickly rule out a number of very important conditions. 

 

It is more problematic when it comes to the specific diagnosis of cerebral venous 

thrombosis. Plain CT scans may not detect the condition.  

 



The characteristic CT scan appearances and signs may strongly suggest cerebral venous 

thrombosis but they may not be conclusively diagnostic. 

 

Characteristic suggestive findings include:  

 

● The high density delta sign seen at the confluence of the sinuses indicating clot. 

 

 ♥ This is specific to a superior sagittal sinus thrombosis 

 

● The dense clot sign 

 

● The cord sign: 

 

♥ The cord sign refers to cordlike hyper-attenuation within a dural venous 

 sinus on non-contrast enhanced 

 

Because of the subtlety of the findings in some cases, the diagnosis of venous thrombosis 

may not be made on plain CT unless a high index of suspicion is also maintained during 

interpretation of the CT study. 

 

If CT findings are suspicious or if the CT is normal, yet clinical suspicion remains then 

further imaging is warranted in the form of CT venogram, or MRI/ MRV  

 

CT venogram: 

 

CT venogram is the most useful imaging modality for confirming the diagnosis of 

venous sinus thrombosis. 

 

IV contrast will enhance the radiographic findings of intracranial venous sinus thrombosis. 

 

Intravascular clot may also show up as filling defects, such as:  

 

The “empty-delta” sign (which is specific to a superior sagittal sinus thrombosis) in 

contrast scans. 

 

See Appendix 1 below. 

 

Magnetic resonance angiography (MRI / MRV) 

 

MRI/MRV is a good alternative if there is a genuine contra-indication to giving IV 

contrast  

 

MRI will also be the best modality for detecting possible associated space occupying 

lesions, which may be a precipitating factor for the observed venous thrombosis.   

 

It is also useful for delineating the extent of clot as well as the presence and  extent of any 

associated venous infraction, and so for these reasons may still be done following diagnosis 



by CT scan, although this will not usually be immediately necessary in the setting of initial 

diagnosis in the Emergency Department. 

 

The clot acutely is isointense on T1 and hypointense on T2 (this can mimic a flow void), 

with subacute clot becoming hyperintense on T1. 

 

Cerebral oedema can be identified even in the absence of neurological dysfunction or 

infarction 

 

Dural venous thromboses can result in parenchymal oedema and ischemia in its 

watershed area; the severity of which can be graded as follows: 

 

Type 1:  No imaging abnormality 

 

Type 2:  High T2 

 

Type 3:  High T2 with enhancement 

 

Type 4:  Haemorrhage or infarction 

 

See Appendix 1 below. 

 

Angiography 

 

Formal digital subtraction angiography is the “gold standard” investigation, however is 

invasive, requires skill and an experienced radiologist to perform and is now rarely 

necessary.  

 

Formal angiography may be considered if CT venography / MRA is equivocal and clinical 

suspicion remains high enough.  

 

Angiography will provide better fine details of the cerebral veins and is useful in the rare 

cases of isolated thrombosis of the cortical veins without sinus thrombosis. 

 

Management 

 

1. ABC supportive care as required. 

 

2. Analgesia for headache as required.  

 

3. Treat any underlying precipitating cause if identified: 

 

 ● Dehydration  

 

 ● Infection. 

 

4. Nurse 30 degrees head to help reduce intracranial pressure. 

 



5. Seizures are treated along conventional lines. 

 

6. Heparinization: 

 

● Patients without contraindications to anticoagulation should be treated 

 with either body weight-adjusted subcutaneous low molecular weight 

 heparin or dose-adjusted IV heparin, followed by warfarin. 

 

 The presence of associated intracerebral haemorrhage is not considered a 

 contraindication  

 

In patients with CVT, the optimal duration of oral anticoagulation after the 

acute phase is unclear and should be taken in consultation with a 

haematologist. 

 

In CVT patients with an underlying thrombophilic disorder, or who have 

had a recurrent CVT, indefinite anticoagulation should be considered. 

 

7. Thrombolysis: 

 

● In patients with CVT, there is insufficient evidence to support the use of 

 either systemic or local thrombolysis 

 

8. Neurosurgery: 

 

● In cases of severe neurologic deterioration, neurosurgical interventions may 

 be considered. 

 

In patients with CVT and impending cerebral herniation, craniectomy can 

be used as a life-saving intervention. 

 

Disposition: 

 

Admission should be under a Stroke Unit. 

 

There should also be consultation with Hematology   

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

CT Venogram 

 

 

Above: CT scan with IV 

contrast of a 26 year old 

woman on oral contraception 

who presented with persistent 

unexplained headache. It shows 

extensive clot, especially within 

the Inferior Sagittal Sinus, the 

Great Vein of Galen and the 

Straight Sinus. 

 

Left: Axial CT scan with 

contrast of the same woman. A 

subtle thalamic hypodensity is 

seen on the right (patient’s), 

indicating a recent thalamic 

infarct.   

 

 

 

 

 



Appendix 2 
 

MRA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MR venography demonstrating absent flow in the right transverse sinus, sigmoid sinus, and 

internal jugular vein 
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