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 Summary
 Background: Septic cerebral sinus thrombosis is a relatively uncommon but a serious neurologic disorder. 

Imaging plays a crucial role in the diagnosis. Knowledge of venous anatomy, anatomical variants 
and potential pitfalls related to image interpretation are important for achieving a quick and 
accurate diagnosis.

 Case Report: We present the case of the patient with severe headache and photophobia which appeared during 
infection of upper respiratory tract. The provisional diagnosis was a subarachnoid hemorrhage but 
CT of the head did not reveal any abnormality. MRI of the head showed signs suggestive for the 
septic cerebral sinus thrombosis. The patient responded well to the antibiotic and anticoagulant 
therapy.

 Conclusions: The septic cerebral sinus thrombosis may present in a number of guises so it is impossible to 
establish a right diagnosis based only on clinical presentation. Imaging examinations in most cases 
reveal typical abnormalities. Various CT and MRI techniques play a crucial role in the process of 
diagnosing.
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Background

Cerebral sinus thrombosis is a relatively uncommon seri-
ous neurologic disorder that may present to the physician 
in a number of guises. Establishment of a quick diagnosis 
is difficult unless one searches for it. Because there are a 
lot of varied possible causal factors and clinical presenta-
tions, imaging plays a key role in the diagnosis. In most 
cases magnetic resonance imaging (MRI), computed tomog-
raphy (CT), and MR and CT angiography confirm a diagno-
sis. For proper interpretation of images, it is important to 
have a detailed knowledge of the normal venous anatomy 
and its variants, the spectrum of findings and potential 
pitfalls.

Case Report

A 54-year-old male patient presented with the complaints of 
the sudden and the worst headache of his life, photophobia 

and body temperature up to 39 degree. Prior to these com-
plaints patient took amoxicillin with clavulonic acid due to 
infection. He was also in the middle of a treatment of dental 
disease. Patient did not suffer from any chronic disease.

On Emergency Department single phase computed tomog-
raphy of the head did not reveal any abnormality and ruled 
out bleeding into the subarachnoid space. The antibiotic 
therapy was continued.

Despite the treatment, complaints persisted and the patient 
was admitted to Department of Medicine for excluding any 
internal reason of fever. Infection of upper respiratory tract 
was diagnosed. After modification of treatment (claritromi-
cin) only slight clinical improvement was observed.

The patient was moved to Department of Neurology for 
further diagnostics. On admission he presented with severe 
headache and photophobia. No additional abnormalities 

58

C A S E  R E P O R T

Signature: © Pol J Radiol, 2009; 74(2): 58-62



during neurological and ophthalmological examination 
were observed.

Blood analysis revealed increased CRP –67 μg/l, leukocyto-
sis 13,9K/μl, D-dimer 824 μg/l and elevated liver function 
test and glycemia. Blood culture was negative.

EEG and USG of carotid arteries were performed but no 
abnormality was revealed.

Two cerebrospinal fluid (CSF) samples were collected in 
a one week interval and revealed only slight elevated cell 
count and positive Pandy's and Nonne's tests.

Borreliosis and syphilis were also excluded.

MRI of the head showed multiple small ischemic changes 
distributed bilaterally throughout the white matter of cere-
bral hemispheres (Figure 1A,B). Post contrast MRI of the head 
revealed linear slight enhancement of meninges over the 
cerebral hemispheres and at the top of tentorium, with thick-
ness below 4mm, without an effusion and pathological nodu-
lar thickening. The image was not specific enough to diag-
nose cerebral meningitis. MRI in axial planes revealed also 
the lack of signal in lower part of sagittal sinus (Figure 2A–C). 
MR venography showed slightly irregular flow in both trans-
verse sinuses but no certain signs of thrombosis were seen.

Although the findings of imaging examination were ambig-
uous but suggestive for an inflammatory process of menin-
ges with disturbance of flow in cerebral sinuses, a diagnosis 
of septic cerebral sinus thrombosis was established.

Clexane and ceftriaxone were administered and because of 
diagnosed diabetes, gliclazyde was initiated.

The patient responded well to the therapy. He was dis-
charged and followed up. Control MR examination was 
carried out one month later and displayed no abnor-
malities beside described earlier small ischemic changes 
(Figures 3A,B, 4A,B).

Discussion

Cerebral sinus thrombosis (CST) is an uncommon condi-
tion with potentially serious course. CST most often affects 
young to middle aged adults and children.

The estimated annual incidence is 3 to 4 cases per 1 million 
population and up to 7 cases per 1 million among children. 
About 75% of the adult population are women. More than 
80% of all patients have a good neurologic outcome thanks 
to the modern treatment [1]. The thrombosis commonly 
(70%) affects the superior sagittal and lateral sinuses [2].

There are many different causes and risk factor associ-
ated with thrombosis of cerebral sinuses. It is frequent-
ly seen in association with hormonal changes (preg-
nancy, puerperium and the use of oral contraceptives) 
or acquired and genetic prothrobotic conditions (anti-
thrombin, protein C or S deficiency, factor V Leiden or 
prothrombin mutation, homocysteinemia, nephritic syn-
drome, antiphospholipid antibodies). It can also appear 
due to infections (otitis, mastoiditis, sinusitis), meningi-
tis, inflammatory bowel disease, inflammatory diseases 
(sarcoidosis, Wegener's granulomatosis, SLE) or as a con-
sequence of the various hematologic conditions, injuries, 
drugs and cancer.

The symptoms and clinical course are ambiguous and the 
diagnosis can be difficult unless one specifically searches for 
it. The most frequent but least specific symptom is severe 
headache, from which suffer more than 90% of adult patients. 
It usually increases gradually in a period of couple of days 
but can also start suddenly, mimicking a subarachnoid hem-
orrhage. Focal seizures with or without secondary general-
ization occur in about 40% of patients. Papilloedema appears 
with a similar frequency. Characteristic, but rare, is the occur-
rence of unilateral hemispheric symptoms such as hemipa-
resis or aphasia. In some cases CST causes centrally located, 
often bilateral thalamic lesions, with behavioral symptoms 
such as delirium, amnesia, and mutism. Some patients are 
presented with coma or isolated intracranial hypertension [3].

Figure 1A,B.  MRI, FSE/T2, FLAIR. Multiple small ischemic changes distributed bilaterally throughout the white matter of cerebral hemispheres.
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Parenchymal oedema with venous infarction and haemorrhage 
complicates up to 50% of cases of CST [2]. Approximately 1% 
of all strokes occur secondary to CST.

Septic cerebral sinus thrombosis has declined and varies 
from 6 to 12% among adults with sinus thrombosis [1]. 
Mortality is still higher (around 30%) in infective cases [4]. 
Diagnosis of septic CST is of a great importance, as it modi-
fies the therapeutic planning of the patients. But a proper 
diagnosis remains a difficult challenge because of its lack 
of specific symptoms. The presence of meningitis or men-
ingeal irritation signs coexisting with flow disturbance in 
cerebral sinuses on imaging examinations may suggest the 
diagnosis of septic CST.

Digital subtraction angiography as invasive imaging meth-
od with well known risk of complications is replaced with 
noninvasive examinations. However DSA shows the lack 
of filling with contrast in sinus or its part but this sign is 
ambiguous and also typical of sinus hypoplasia especially 
when it refers to transverse or anterior part of sagittal 
sinuses. For proper diagnosis also delayed contrast rinsing 

out, dilatation of collateral veins or thrombus in CT or MR 
examinations must be visualized.

Magnetic resonance imaging (MRI), unenhanced computed 
tomography (CT), unenhanced time-of-flight MR angiography, 
contrast enhanced MR angiography and CT angiography are 
particularly useful techniques for detecting cerebral sinuses 
and brain parenchymal changes related to thrombosis.

The classic finding of sinus thrombosis on unenhanced CT 
images is a hyperattenuating thrombus in the posterior part 
of sagittal sinus (cord sign) or in straight sinus but there is 
a variability in the degree of thrombus attenuation which 
makes this sign insensitive-hyperattenuation is present in 
only 25% of sinus thrombosis cases. Increased attenuation 
in the cerebral sinuses may also appear due to a dehydra-
tion, an elevated hematocrit level, or a subjacent subarach-
noid or subdural hemorrhage [5,6].

The empty delta sign is seen at contrast enhanced imaging 
in about 29% of patients. It is a triangular area of enhance-
ment or high attenuation with a relatively low-attenuat-
ing center on multiple contiguous axial CT images obtained 
in the region of the posterior part of sagittal sinus. But it 
can also appear in 10% of healthy population [7]. In about 
10–20% of CT examinations no abnormality is seen.

On routine MRI both the intravascular thrombus and its 
complications (mass effect, edema, infarction, hemorrhage 
and hydrocephalus) may be nicely identified.

The signal intensity of sinus thrombosis on MR images 
varies according to the age of the thrombus at the time of 
imaging. The change in signal intensity is dependent on the 
paramagnetic effects of the products of hemoglobin break-
down in the thrombus [8].

In the acute stage of thrombus formation (0–5 days), the 
signal becomes isointense on T1-weighted images and 

Figure 2A–C.  Post contrast MRI, SE/T1. Linear slight enhancement of 
meninges over the cerebral hemispheres and the lack 
of signal in lower part of sagittal sinus.
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hypointense on T2-weighted images because of presence of 
deoxyhemoglobin. It can mimic a normal flow state, and 
such a finding needs a careful analysis because of a risk of 
pitfall [9]. The sensitivity of MRI on this stage improve T2* 
images where deoxyhemoglobin causes hypointense signal 
but contrast-enhanced MR or CT angiography is usually 
necessary to achieve a definitive diagnosis.

In the subacute stage of thrombus (6–15 days), the signal is 
predominantly hyperintense on both T1-weighted images 
and T2-weighted images because of methemoglobin [10]. 
The finding of increased signal intensity on both T1-weight-
ed images and T2-weighted images is abnormal so it is the 
easiest stage to detect a thrombus on MR images.

Chronic thrombosis with flow disturbances and incom-
plete recanalization which often appears during the first 4 
months may present a diagnostic challenge at MR imaging. 

About 15% of patients with sinus thrombosis diagnosed at 
MR imaging may have a chronic (>15-day-old) thrombus.

The signal in a chronic thrombosis is typically isointense or 
hyperintense on T2-weighted images and isointense on T1-
weighted images [11]. The signal intensity may be similar to 
that of normal conditions related to turbulent or slow flow.

On images acquired after gadolinium administration, 
marked contrast enhancement may be observed and it 
can be very similar to the enhancement typically seen in 
a sinus with a normal flow [12]. It appears due to an orga-
nized thrombus with intrinsic vascularization as well as 
to a slow flow in cerebral sinuses. So it is important to 
remember that the contrast enhancement of the sinus on 
MR images does not conclusively indicate patency, and 
venography in most cases is necessary for a definitive diag-
nosis.

Figure 3A,B.  Control MRI one month after therapy. MRI FSE/T2, FLAIR. Multiple small ischemic changes distributed bilaterally throughout the white 
matter of cerebral hemispheres.
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Figure 4A,B.  Control MRI venography after therapy shows normal fl ow in cerebral sinuses.
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The most commonly used MR angiographic techniques 
include 2D-3D PC (phase contrast), 2D TOF (time of flight), 3D 
CE (contrast enhanced) TOF. The absence of flow in sinus, its 
irregular contour and presence of dilated collateral veins are 
typical for CST. Knowledge of the normal intracranial venous 
anatomy and its variants as depicted by MR venography is 
necessary in order to facilitate the interpretation of these 
examinations. For example transverse sinus flow gaps can be 
observed in 31% of patients with normal MR imaging findings 
– these gaps can easily be mistaken for sinus thrombosis [13].

TOF MR venography is the method most commonly used 
for the diagnosis of cerebral sinus thrombosis but a hyper-
intense intrasinus thrombus in the subacute stage may 
mimic a flow in a sinus so a close assessment of the source 
images is obligatory to reduce the potential diagnostic 
error. PC technique is used for visualization only sinuses 
with no possibility to estimate smaller veins.

In comparison to TOF MRV, contrast-enhanced MR angi-
ography improves visualization of small vessels. Depiction 
of the dural sinuses is also better because of a decrease in 

the effects of turbulent flow on vessel contrast [14]. In con-
trast-enhanced MR angiography depiction of vessels does 
not depend on flow speed or direction with reference to 
plane of acquisition but there is also no possibility for sup-
pression of signal from arteries.

CT venography is a fast and easily available technique for 
detecting cerebral sinus thrombosis. CT venography pro-
vides a more precision visualization of the cerebral venous 
system and has equivalent accuracy for the detection of 
CST in comparison to that obtained with TOF MRV [15,16]. 
Disadvantage of CT venography includes the difficulty of 
reconstructing maximum intensity projection (MIP) images 
from the source image data sets, a process that requires the 
subtraction of the bone adjacent to the sinus [17]. However, 
source images and multiplanar reformatted images can be 
displayed quickly for evaluation.

The treatment option is anticoagulation with heparin to 
arrest the thrombotic process and to prevent pulmonary 
embolism, which may complicate sinus thrombosis and in 
case of septic CSV antibiotic in high dose.
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