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  BACKGROUND 
 This case highlights how diffi cult and complex cerebral 
venous sinus thrombosis (CVST) can be to diagnose. 
There is a wide range of potential presentations that are 
not specifi c to CVST. Understanding the broad range 
of risk and causative factors can suggest the diagnosis. 
Ultimately, correct neurological imaging will be required. 
The management decisions remain controversial, and 
pose the clinician diffi culty. CVST is an elusive condition 
to diagnose, investigate and manage. This unique case 
offers our prospective and the specifi c lessons we learnt 
from managing it.  

  CASE PRESENTATION 
 A 36-year-old woman was admitted to our Acute Medical 
Unit with a 3-day history of headache and vomiting. The 
patient had a background of bulimia nervosa (BN) and pre-
vious sterilisation. 

 On the day of admission, the patient described a severe 
frontal headache that was not eased by simple analgesia. 
She described the headaches as being worse fi rst thing in 
the morning. Four days prior to admission she developed 
loose stools but no symptoms to suggest viral illness. 

 There was no previous history of headaches and no fam-
ily history of migraines. The patient had no prior history of 
thrombosis and no known thrombophilic predisposition. 
The only feature in the family history was the father had a 
pulmonary embolism at the age of 50 years. 

 On physical examination the patient was observed to 
be cachectic. She was haemodynamically stable with a 
normal neurological and funduscopy examination. The 
patient was dehydrated clinically.  

  INVESTIGATIONS 
 Preliminary bloods were normal, except for a potassium of 
2.7 mmol/l and a mean cell volume of 126.2 fl . An urgent 

CT scan of the head with contrast was carried out prior to 
a planned lumbar puncture ( fi gures 1  and  2 ).   

 The CT venogram revealed a large superior anterior and 
right transverse sinus thrombosis. 

 A diagnosis of CVST secondary to dehydration and BN 
was made. Thrombophilic screen prior to anticoagulation 
was negative.  

  DIFFERENTIAL DIAGNOSIS 
 Severe migraine, tension headache, benign intracranial 
hypertension, meningitis, especially viral, and ischaemic 
stroke.  

  TREATMENT 
 The patient was treated with low molecular heparin (enox-
aparin) and started on warfarin. Additionally, the patient 
was rehydrated with intravenous fl uids and given potas-
sium supplements. The patient continued to have intense 
headaches and was started on acetazolamide 250 mg twice 
a day on the advice of the neurologists.  

  OUTCOME AND FOLLOW-UP 
 The patient was discharged a week later to complete 6 
months of warfarin treatment. The headache improved 
remarkably. The patient continued to improve and was 
followed up in the stroke clinic.  

  DISCUSSION 
 CVST is defi ned as any thrombosis in the veins or sinuses 
of the brain. 1  CVST was fi rst described in 1825. 2  It is a rare 
condition affecting approximately 3–4 cases per million, 3  
accounting for 0.5% of all stroke cases. 4  However, not all 
CVSTs present with strokes. 

 There are over a 100 independent risk and causative fac-
tors associated with the development of CVST ( table 1 ). 
These factors can be broadly classifi ed as acquired and 
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genetic. When looking for potential causes in a case history 
a systematic approach must be adopted applying the prin-
ciple of Virchow’s triad (blood stasis, vascular endothelial 
wall damage and alterations in the constitution of blood). 5  
Many causative factors are presented in the literature in 
anecdotal evidence and case series providing a weak body 
of evidence. The recently published International Study on 
Cerebral Vein and Dural Sinus Thrombosis (ISCVT) is a 
large multicentre clinical series that provides good evidence 
and understanding of CVST. 1  The ISCVT identifi ed several 
causes together are associated in 44% of cases; moreo-
ver, 15% had no identifi able cause. 1  The most frequently 
occurring identifi able predisposing factors are certain pro-
thrombotic states like pregnancy (third trimester), third 
generation oral contraceptive exposure, puerperium and 
infections. 6  Dehydration is known risk factor for CVST; 
however, BN is not described in the literature as being an 
associated factor.  

 CVST can present with a wide variety of symptoma-
tology adding to the diffi culty of making a diagnosis. The 
ISCVT identifi ed this diffi culty with the average time 
from onset of symptoms to diagnosis being 7 days. 1  The 
symptoms the patient suffers and the overall outcome are 
affected by age, comorbidities, the anatomical location of 
the involved sinus, the extent and degree of thrombosis and 
the involvement of the cerebral parenchyma. 5  Headache is 
the commonest presenting symptom in 89% of patients 
with CVST. 1  However, this is a very non-specifi c symp-
tom offering no real clue to diagnosis. CVST headaches are 
typically dull, poorly localised and can be reproduced or 
aggravated by manoeuvres that raise intracranial pressure 
(ICP). 7  Half the patients with CVST present with a focal 
syndrome with focal neurology and/or epileptic episodes. 5  

These defi cits can vary dependent on the sinus involved; 
the superior sagittal sinus with bilateral symptoms and 
the left transverse sinus with aphasia. 5  The commonest 
presentation with CVST is a hemiparesis or monoparesis. 1  
Forty per cent of CVSTs present with seizures. 1  

 Fewer CVST patients present with a clinical syndrome 
of encephalopathy with multifocal signs leading to coma. 5  
These patients have extensive thrombosis involving deep 
cerebral venous occlusion. They often involve the cer-
ebral parenchyma. 5  The rarest presentation is cavernous 
sinus syndrome (CCS). CCS often involves occulomotor 
nerve palsies, facial pain, proptosis, chemosis or sensory 
loss in the distribution of the trigeminal nerve. 8  Infection 
is often the cause of CCS and is associated with a poor 
prognosis. 8  

 Making the CVST diagnosis is diffi cult; the history and 
symptomatology can direct the clinician. Correct use of 
investigations can make the diagnosis. Neuroimaging is 
the most important aspect of the investigation cascade for 
CVST. However, given the wide range of presentations, a 
non-invasive, easy to perform, test would be ideal for rul-
ing out certain presentations without the need of radiation 
exposure and costly imaging. The  D -dimer has been theo-
rised to be a potential candidate given its high negative pre-
dictive value in deep vein thrombosis. 9  In CVST,  D -dimer 
only carries a high negative predictive value in patients 
with encephalic signs, who would undergo an MRI any-
way; 9  therefore, it is a poor screening test for CVST. 

 CVST patients need neuroimaging to establish the diag-
nosis, which will inevitably mean a CT head scan with 
contrast. The classical fi ndings on CT are the empty tri-
angle sign (delta sign), the cord sign and the dense triangle 
sign. 1  These pathognomonic signs are only seen in one-

 Figure 1    Sagittal segment CT venogram.    



BMJ Case Reports 2011; doi:10.1136/bcr.07.2010.3186 3 of 4

third of cases. 10  MRI, MR angiography and venography 
provide the most sensitive neuroimaging for detecting 
CVST. These imaging modalities combined offer the gold 
standard in achieving the diagnosis. The signal intensity 
on MRI from CVST varies dependent on the time course; 
therefore, the images must be viewed with this knowl-
edge. 5  Thrombosed sinuses appear as iso-intense on T1 
weighted images and hypo-intense on T2 weighted images 
in the fi rst 3–5 days. 5  Following 5 days it appears as hyper-
intense on both weighted images. 5  Despite the sensitivity 

of the combination of imaging modalities, caution must 
be taken due to fl ow artefacts causing false negatives and 
the images must be interpreted by someone with a good 
awareness of the neuroanatomy. 

 The mainstay of treatment of CVST is with anticoagu-
lants, although this is controversial. A Cochrane review 
identifi ed that anticoagulants are benefi cial in the treat-
ment of CVST. 11  The period after the index event required 
for anticoagulation is dependent on the cause and this 
must be thoroughly investigated. Thrombolytic treatment 

 Figure 2    Coronal segment CT venogram.    

 Table 1    Risk and causative risk factors for CVST  
Genetic prothrombotic states Acquired prothrombotic states Infection Mechanical causes

Factor V Leiden mutation Pregnancy Meningitis Head trauma
Prothrombin mutation Puerperium Otitis Intravenous drug abuse
Antithrombin defi ciency Antiphospholipid syndrome Mastoiditis Neurosurgery
Resistance activated protein C Nephrotic syndrome Sinusitis Lumbar puncture
Protein C and S defi ciency  Systemic infection  
  AIDS  
Drugs Infl ammatory Malignancy Haematology
Lithium Wegener’s granulomatosis Central nervous system tumours Polycythaemia
Oral contraceptives Infl ammatory bowel disease Systemic malignancies Thrombocythaemia
Steroids Sarcoidosis  Autoimmune haemolytic anaemia
Hormone replacement Systemic lupus erythematosus
Sumatriptan  Thrombotic thrombocytopenic purpura
Ecstasy
Other causes
Post radiation
Congenital heart disease
Dehydration
Thyrotoxicosis
Dual fi stulae
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is proposed in patients with a deteriorating clinical course 
despite anticoagulation treatment. 12  The anticipated out-
come is the re-canalisation of the occluded sinus. Ciccone 
 et al  performed a Cochrane review that did not demon-
strate any reliable evidence in the use of thrombolytic 
agents for treatment of CVST. 12  

 This case offered some diffi culty in management, 
because of the continued intense headaches. There is little 
evidence to show the direct benefi t of acetazolamide for 
CVST, but it helped the patient by lowering the ICP. In 
some cases, surgical intervention may be warranted such 
as placement of a shunt. 

 There is a wide range of potential presentations that 
are not specifi c to CVST. Understanding the broad range 
of causative and risk factors will suggest the diagnosis. 
Ultimately, neuroimaging will be required. The manage-
ment remains controversial, but as a larger body of evi-
dence is created this is becoming more refi ned with fi rst-line 

treatment being anti-coagulation. The key to management 
of CVST is making the diagnosis, for which the clinician 
must always keep an open mind for.    
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Learning points

    Making the diagnosis between arterial stroke and CVST  ▶

can be diffi cult, but raised ICP and seizures tend to 
predominate in CVST.  
  A structured analysis of the patient’s medical history  ▶

may provide a clue to the diagnosis on the basis of the 
broad causative and risk factors.  
  The combination of MRI, MR angiography and  ▶

venography offer the gold standard in making the 
diagnosis of CVST.  
  Anti-coagulants are the mainstay of treatment.  ▶

Thrombolytic have no proven benefi t in the treatment of 
CVST.   


