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CT quiz: a man with headache and dizziness
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Case scenario

A 55-year-old man presented to the Emergency
Department with occipital headache for five days,
which was associated with dizziness and vomiting.
He also complained of mild neck pain and blurring
of vision. There was no history of recent head
injury or other symptom. He was healthy except
that he had a history of gouty arthritis. He was
afebrile and his blood pressure was 173/90 mmHg
and his pulse rate was 67 beats/minute. Physical
examination demonstrated that his pupils were
equal and reactive and his Glasgow Coma Scale
score was 15/15. He had no neck rigidity, nor loss
of  muscle  power.  However,  his  fundi  showed
bilateral papilloedema. Non-contrast computed
tomogram (CT) of brain was taken (Figure 1).

Questions

1. What is the non-contrast CT brain finding(s)?
2. What is the expected finding(s) if a contrast CT

brain is taken? Figure 1.

3. What is the diagnosis?
4. What are the predisposing factors?
5. Which disease(s) may this condition be confused

with?
6. What is the treatment?
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Discussion

On the non-contrast CT brain scan, the delta sign is
noticed (Figure 2). It is a hyperdense triangular area
within the superior sagittal sinus. However, it is not
specific for superior sagittal sinus thrombosis.1 False
positive causes of the delta sign include subdural
haematoma, arachnoid granulations and normal
patients with a high division of the superior sagittal
sinus. If sagittal sinus thrombosis is suspected, one
should look for the outward bowing of the superior
sagittal sinus wall. The high attenuation in the healthy
non-thrombosed sinus can be observed occasionally
and is common in neonates because of an elevated
haematocrit. Therefore, it is important to correlate it
with the clinical signs and symptoms.

If contrast CT scan was done, it might demonstrate
the "empty delta sign" (Figure 3). The sign is
composed of a triangular area of enhancement or high
attenuation with a relatively low attenuation centre
in the region of the superior sagittal sinus. It occurs
when the thrombus fails to enhance within the dural
sinus and is outlined by enhanced collateral channels
in the falx. The empty delta sign is seen in only about
25-30% of cases but is highly diagnostic for superior

Figure 2. The delta sign in non-contrast CT brain scan. Figure 3. The empty delta sign in contrast CT brain scan.

sagittal sinus thrombosis. For our patient, contrast CT
scan was not performed. However, the presence of
both the delta and empty delta signs increases the
likelihood of the diagnosis of superior sagittal sinus
thrombosis.

In this case, although the first radiologist report stated
no significant radiological abnormality was seen in the
plain CT brain, we still believed the presumptive
diagnosis was superior sagittal sinus thrombosis.
Therefore, the patient was admitted to our medical
unit for management. Magnetic resonance (MR)
angiogram and MR venography were done urgently.
The MR venography showed thrombosis (no flow
signal) at the superior sagittal sinus (Figure 4), the
left transverse sinus and the left sigmoid sinus.

MR venography has been found to be reliable in the
diagnosis of dural sinus thrombosis but is susceptible
to error in cases involving velocity-encoding mismatch
of slow flow.2 Direct signs of dural sinus thrombosis
at MR venography include loss of vascular flow signal
or a frayed appearance of the venous sinus. Indirect
signs of thrombosis include the presence of collateral
flow from extracranial vessels and prominent flow
signal from the deeper medullary veins. Increased
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intracranial pressure can be indicated by visualisation
of the arterial system with a gradient-echo sequence
despite pre-saturation at the carotid bifurcation.3,4

More recently, CT venography has shown promise in
diagnosing dural sinus thrombosis and has been found
to have sensitivity equal to that of MR venography.5

About 25% of all cases present with no predisposing
risk factor.6 Multiple pathophysiologic mechanisms
and predisposing factors exist, but can be generally
categorised into three main groups originally proposed
by Virchow.7,8 The first group comprises those causes
associated with a hypercoagulative state within the
venous sinus, e.g. primary prothrombotic states:
Protein C/S deficiency, antithrombin III deficiency,
Factor V Leiden mutation (with activated protein C
resistance), paroxysmal nocturnal haemoglobinuria;
and secondary prothrombotic states: pregnancy;
polycythaemia, systemic lupus erythematosus,
malignancies,  dehydration leading to haemo-
concentration, and drugs, such as oral contraceptives
or chemotherapeutic agents like L-asparaginase. The
second group comprises those causes associated with
venous stasis, e.g. extrinsic compression or local
invasion of a venous sinus by a tumour, cardiac failure.
The third group comprises those causes associated with
infection or damage to the walls of the venous sinus,

Figure 4.  Thrombosis confirmed in magnetic resonance

venogram.

e.g. sinusitis, otitis, mastoiditis, sarcoidosis, and head
injury.9

Superior sagittal sinus thrombosis may be confused
with benign intracranial hypertension especially in
females .  However,  unlike benign intracranial
hypertension, superior sagittal sinus thrombosis is
associated with severe headache, seizures, somnolence,
disturbances of consciousness and focal neurological
signs, e.g. hemiparesis.

Conservative general medical care and neurologic
supportive care is the mainstay of treatment. Adequate
hydration is paramount. Aggressive antibiotic therapy
and antiepileptic medications should be used when
appropriate. Specific treatment for dural sinus
thrombosis generally involves heparin therapy, with
over 70% of patients experiencing nearly full recovery.10

In individuals who are refractory to heparin therapy,
direct lysis  of the thrombosed sinus has been
performed with the venous and direct puncture
approach.11 Our patient underwent heparin therapy
with recanalisation of the sinus but experienced
persistent right-sided weakness and neurologic
deficit.

Conclusion

In contrast to cerebral vascular accident, dural sinus
thrombosis is an infrequent condition which may
present with a wide spectrum of signs and with a highly
variable mode of onset. Emergency physicians must
therefore consider it in all patients presenting with
severe headache.
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