
Cerebral Venous Thrombosis as a Cause of
Acute Headache
Michael Grover, DO

Most patients presenting to the family practice of-
fice or emergency department (ED) have benign
causes for their headache symptoms. However, it is
vitally important to recognize high-risk clinical fea-
tures that could represent intracranial pathology.
Cerebral venous (CVT) and dural sinus thrombosis
is a diagnosis made with increasing regularity be-
cause of improved awareness of the condition and
the availability of noninvasive testing modalities.

Case Presentation
A 37-year-old man with a past medical history of
hypertension and seizure disorder presented to the
ED with complaint of severe headache with speech
and vision difficulties. He had a 3-week history of
cold symptoms and antecedent strep throat treated
with penicillin 1 week before presentation to the
ED. He had experienced mild to moderately severe
headaches that he had treated with ibuprofen for
the prior 5 days. The night before presentation, the
patient complained of a much-increased headache
in the left temporal area. This was severe, much
more intense then any previous headache. He
noted associated difficulty with conversations in
that he was making frequent word errors and hav-
ing difficulty finding the correct word to say. The
next morning, the day of admission, patient could
not read the newspaper well, finding it difficult to
understand the words on the page. The patient’s
wife, who brought the patient to the emergency
department, also noted the retrieval errors.

The patient’s hypertension and epilepsy had
been well controlled medically. He had no history
of tobacco, alcohol, or drug use and had no signif-
icant family history. Physical examination revealed
normal vital signs, except mild hypertension at

144/90 mm Hg. Patient was afebrile, alert, and
oriented. Head, eyes, ears, nose, and throat exam-
inations were unremarkable, with fundi having no
papilledema. Cranial nerves were intact, and
strength, sensation, reflexes, Babinski reflex, and
results of gait testing were normal. No focal deficits
were noted except difficulty naming objects. Ab-
stract thinking was intact and spontaneous lan-
guage use while providing the history was fluent.

Laboratory testing showed blood chemistries
and complete blood count to be normal. Prothrom-
bin time and partial thromboplastin time were not
increased. Computed tomography (CT) of the head
showed a left temporal hemorrhagic infarction. No
subdural hematoma or midline shift was appreci-
ated. After spinal fluid and blood cultures were
obtained, the patient was started on intravenous
antibiotics (because of the concern over the possi-
bility of associated mastoiditis or meningitis) and
admitted to the intensive care unit. The next day
the patient underwent magnetic resonance imaging
(MRI) of the head, which again demonstrated the
left temporal hemorrhage but did not reveal any
evidence of mastoiditis. He also had MR angiogram
(MRA) and MR venogram (MRV) tests. The MRA
was negative for aneurism or other abnormalities.
The MRV demonstrated occlusion of the left trans-
verse sinus, sigmoid sinus, and the visualized por-
tion of the internal jugular vein. The diagnosis of
cerebral venous sinus thrombosis was made. Intra-
venous heparin therapy was therefore initiated.

The patient was treated in hospital for a total of
8 days. His neurologic signs and symptoms slowly
improved over the initial 72 hours. Spinal fluid
cultures and blood cultures were negative. Ear-
nose-throat consultants felt that mastoiditis or
other infectious causes (encephalitis, meningitis)
were ruled out. The patient was neurologically in-
tact at discharge except for mild exertional head-
ache and sent home on a 6-month course of war-
farin for anticoagulation. After warfarin treatment
was completed, he was tested for an underlying
hypercoagulable state. Factor V Leiden mutation
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was discovered, and life-long warfarin therapy was
recommended.

Discussion
CVT results from the occlusion of a venous sinus
by a partially obstructing thrombus or an extrinsic
compression that eventually progresses to com-
pletely occlude it.1 Once the vein is occluded, the
thrombus may extend to veins draining into the
sinus. The resulting venous congestion can lead to
regional ischemia and infarction in the cerebral
cortex. The most frequently occluded venous si-
nuses are the superior sagittal, the left transverse,
and the right transverse.2

Patients with CVT present differently from
those with conventional arterial stroke.3 Clinical
presentations of CVT are variable, making it a
diagnostic challenge.4 Symptoms can develop
slowly over the course of several weeks.5 The asso-
ciated neurologic dysfunction that is evident can be
highly variable.6 Much of the literature regarding
this condition is in the form of case reports and
retrospective data. Few prospective studies regard-
ing CVT causes, diagnosis, or treatment are avail-
able.

The International Study on Cerebral Vein
Thrombosis (ISCVT) is a multinational, multi-
center prospective observational study whose ob-
jectives are to describe the long-term prognosis of
CVT, to identify predictors of outcome, and to
describe variability of CVT management and the
associated risk factors and conditions. Four ab-
stracts have been published on their web site re-
garding CVT (http://www.iscvt.org).2,7,8,9

This study group has reported that headache
(89%), paresis (37%), generalized (30%) or focal
(20%) seizures, papilledema (28%), and mental sta-
tus disorders (22%) were the most frequent pre-
senting symptoms and signs associated with the
diagnosis of CVT.2 Twenty-three percent of pa-
tients had isolated intracranial hypertension. Nine-
teen percent had an admission Glasgow Coma
Scale score of less than 14. Sixty-three percent had
focal edema, an infarct (47%), or hemorrhage
(39%) on the admission CT/MRI. The median
delay from onset of symptoms to hospital admis-
sion was 4 days, very similar to the 5 days of
headache symptoms experienced by this patient.

Many distinct underlying causes have been de-
scribed for CVT.1–5,10–12 They include local

factors (head injury, tumor, and craniotomy),
infections (sepsis, sinusitis, and mastoiditis), coagu-
lopathies (Protein C, S, and anti-thrombin III de-
ficiencies, factor V Leiden, and antiphospholipid
antibodies), systemic processes (pregnancy, sys-
temic lupus erythematosus, and dehydration) and
drug effects (oral contraceptives, hormone replace-
ment therapy, androgens, and anabolic steroids.)
CVT has also been described in newborns, espe-
cially those with prematurity, dehydration, or co-
agulopathies.13

The ISCVT group has reported that one (48%)
or multiple (38%) predisposing conditions were
identified in the majority (86%) of their patients.9

The most frequent identified predisposing condi-
tions were: oral contraceptives (46%), prothrom-
botic conditions (27%), pregnancy/puerperium
(17%), ear-nose-throat infections (8%), central
nervous system (CNS) infections (5%), other infec-
tions (4%), CNS disorders (5%), cancer (8%), vas-
culitis/antiphospholipid antibodies (8%), and other
systemic diseases (14%). The cause was unknown
in only 14% of patients. Subsequent evaluations
over time may be able to later reveal a cause, as was
the case with this patient. In hindsight, in this case
it may have been of benefit to consider testing for
hypercoagulable state at the time the thrombosis
was diagnosed, because another definitive cause
had not been determined.

The suspected diagnosis of CVT necessitates
demonstration of the thrombus by neuroimaging.1

Noninvasive testing by MRI and now, less com-
monly, CT, has overtaken more invasive methods
such as cerebral angiography.5

On noncontrast CT, the classic finding is the �

sign, which is observed as a dense triangle within
the superior sagittal sinus created by the hyper-
dense thrombus.1 This may not always be specific
for CVT because a false-positive � sign may be
seen in trauma patients as a result of an adjacent
subdural hematoma.1 On contrast-enhanced CT,
the reverse � sign (empty � triangle sign) can be
observed in the superior sagittal sinus from en-
hancement of the dural leaves surrounding the
comparatively less dense thrombosed sinus. This
may not be typical, because it has been reported in
only 20% of cases.13 The relative sensitivity and
specificity of CT and MR studies has not been
reported in the available literature. The false-neg-
ative rate for diagnosis by CT, estimated at 25%,14
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is considered high. MRV is now considered the
investigation of choice.4,5,15–17

The inclusion criteria used by the ISCVT for
the diagnosis of CVT by MRI include abnormal
signal with in one of the sinuses, combined with
absence of flow on MRA.2 By angiography, one
would need to observe incomplete or absent filing
or delayed emptying by one or more of the sinuses
with signs of increased filling of collateral venous
pathways.

Recommendations regarding the best treatment
for patients with CVT have been difficult to make
because of limited available evidence. The recently
described dilemma of “nothing, heparin, or local
thrombolysis” demonstrates that treatment choices
are difficult in a disease process with variable pre-
sentation, causation and outcome.18,19 Intravenous
heparin therapy in the acute phase is favored by
most investigators and seems to be safe, even in
patients with intracerebral hemorrhage in the area
of a venous infarction.4,5,16,18,20–23 A recent meta-
analysis concluded that anticoagulant treatment for
cerebral sinus thrombosis seemed to be safe and
was associated with a potentially important, al-
though not statistically significant, reduction in the
risk of death or dependancy.23 Use of thrombolytic
therapy is generally reserved for patients who con-
tinue to deteriorate because of thrombosis exten-
sion despite optimal supportive management with
dose-adjusted heparin.5,18,19,22,24,25

The ISCVT group has reported on the types of
treatment provided to the 624 patients in their
study of care at 89 centers in 21 countries.7 Either
IV heparin or subcutaneous low-molecular-weight
heparin was used in 82% of patients, reflecting a
consensus between study participants. Consider-
able variations were found regarding use of local
thrombolytics, steroids, other interventions to re-
duce intracranial pressure, and antiepileptics.

Mortality rates in CVT patients are now gener-
ally estimated to be in the 20% range.5,16,26 Short
term prognosis was studied by the ISCVT.8 Mul-
tivariate predictors of death or dependency at dis-
charge were low GCS score, advanced age, mental
status disorders, hemiparesis, hemorrhage at ad-
mission CT, thrombosis of the deep venous system,
and CNS disorder or cancer as a predisposing con-
dition.

A long-term follow-up study of 77 patients with
CVT over a mean of 78 months found that 86%
had no neurologic sequelae.27 The frequency of

long-standing epilepsy was low, indicating that
most patients would not need long-term anticon-
vulsant therapy. A second CVT or another throm-
bolytic episode occurred in about 20% of their
patients. Therefore, depending on the underlying
cause of CVT, long-term anticoagulation might be
required.

In conclusion, this patient’s case of CVT dem-
onstrates many prototypical features of this unusual
process. Family physicians need to develop a broad
differential diagnosis when evaluating patients with
acute headache symptoms. Appropriately obtaining
neuroimaging in those with signs and symptoms of
focal neurological dysfunction is of the utmost im-
portance.
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