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CASE REPORT OLGU SUNUMU
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ABSTRACT

Cerebral venous thrombosis (CVT) is an uncommon disorder that can lead to an unfavorable prognosis and even be fatal in
some cases. CVT is seen mainly in females, especially those between the ages of 20 and 35 years. The disorder has many
etiologic factors. This report presents the case of a 34-year-old male patient with Behget's disease admitted with
complaints of headache and vomiting. The major venous vascular structures that were visible in cranial magnetic
resonance imaging (MRI) and MR venography were found to be filled with thrombosis. The patient’s susceptibility-
weighted imaging (SWI) revealed marked hypointensities consistent with thrombosis in the transverse sinus, sigmoid
sinus, and in the venous vascular structures of the posterior fossa. Thus, it was found that cerebral venous thrombosis due
to Behcet disease could clearly be determined by the SWI sequence; in addition, thrombosis by the venous vascularity in
veins of the posterior fossa were more visible than via the other MR sequences. The conclusion was made that SWI can
promptly demonstrate cerebral venous thrombosis, contribute to the diagnosis, and provide useful additional information.
Key Words: Neuro-Behget's disease, cerebral venous thrombosis, magnetic resonance imaging, susceptibility-weighted
imaging.

BEHCET HASTALIGINA BAGLI SEREBRAL VENOZ TROMBUS MANYETIK REZONANS BULGULARI VE
SUSEPTIBILITE-AGIRLIKLI GORUNTULEMENIN ONEMi: OLGU SUNUMU

OZET

Serebral vendz tromboz (SVT) bazi vakalarda kotlii prognozda seyreden ve fatal sonuglanabilen nadir goriilen bir
durumdur. SVT baslica 20 ile 35 yas arasindaki bayan hastalarda daha sik goriilmektedir. Hastalik cesitli etyolojk
faktorlere sahiptir. Bu sunuda Behget hastaligl nedeniyle takip edilen, hastanemize kusma ve bas agris1 sikayetleri ile
basvuran otuz dort yasindaki erkek hasta presente edildi. Kranyal konvansiyonel manyetik rezonans goriintiileme (MRG),
MR venografi goriintiillemede izlenebilen majoér vendz vaskiiler yapilarin tromboze oldugu goriildii. Suseptibilite agirlikli
(SWI) sekans goriintiilerde transvers siniis, sigmoid siniis ve posteriyor fossadaki venoz yapilarda trombozla uyumlu
belirgin hipointensiteler izlendi. Boylelikle SWI sekansinin Behget Hastaligina bagli olusan vendz trombozu net bir sekilde
tesbit ettigi, ayrica 6zelikle posteriyor fossada parankim i¢i vendz yapilardaki trombozu diger sekanslara gore daha iyi
gosterdigi izlendi. Sonug olarak, SWI sekans vendz trombozu hizli bir sekilde saptayabilir, taniya yardimci olur ve ek
faydal bilgiler verebilir.

Anahtar Soézciikler: Noro-Behget hastaligl, serebral venéz tromboz, manyetik rezonans goriintiileme, suseptibilite
agirlikh goriintiileme.
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INTRODUCTION

Cerebral venous thrombosis (CVT), a rare
disorder that can lead to an unfavorable
prognosisand even be fatal in some cases, is seen
mainly in females, especially those between the
ages of 20 and 35 years (1). Cerebral venous sinus
thrombosis occursless often than arterial ischemic
stroke (2). Oral contraceptives, coagulopathies,
intracranial infections, cranial tumors, penetrating
head traumas, lumbar puncture, malignancies,

dehydration, inflammatory bowel disease,
connective tissue diseases, Behcet's disease,
sarcoidosis, nephrotic syndrome, parenteral

infusions, and various medications may cause CVT
(3). Neuro-Behcet's disease is Behget’s disease
with central nervous system involvement. The
prevalence range of neurological complications in
Behcet's disease is 3-10% (4). The clinical
symptomatology and findings of CVT caused by
Behcet’s disease are quite similar to those of CVT
caused by other etiologies (5). In general, it has a
subacute onset and is frequently accompanied by
nausea, vomiting, and severe headache that
intensifies in the supine position. Papilledema and
unilateral or bilateral sixth cranial nerve palsy can
also be observed. The remaining neurological
examination and neuro-psychological findings are
normal. However, in contrast to CVT due to other
etiological causes, epileptic seizures and venous
infarcts are less frequent in CVT due to neuro-
Behget’s disease (5).

Susceptibility-weighted imaging (SWI) is a

relatively new neuro-imaging method. It is a high-
resolution, gradient-echo magnetic resonance
imaging (MRDtechnique that exploits the
differences insusceptibility among tissues such as
blood products, iron, and calcifications, and uses
the phase image to detect these differences. SWI
can contribute to the diagnosis of hemorrhagic
cerebral diseases, ischemic cerebrovascular
diseases, vascular malformations, tumors, neuro-
degenerative diseases, trauma, vasculitis, epilepsy,
and multiple sclerosis (6, 7).
In the literature, papers on MRI and MR
venography findings in CVT involving the venous
vascular structures that can be visualized by MR
venography due to Behget’s disease are quite rare,
and, as far as we know, this paper is the first on the
subject to present SWI findings.
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CASE

A 34-year-old male patient with Behget’s
disease presented to our hospital with complaints
of headache. His complaint started ten days prior
to presenting at our hospital, and it worsened
gradually. He had severe, intractable, throbbing,
bilateral frontotemporal headache accompanied
by nausea, vomiting, phonophobia, and
photophobia. His previous history revealed several
admissions  for  headache  with  similar
characteristics that improved with analgesics. The
patient had had a Behget's disease diagnosis for
five years, based on the presence of recurrent oral
and genital ulcers, positive pathergy test, and
history of arthralgia. He had been treated with
colchicine, which inhibits neutrophil
hyperfunction for mucocutaneous lesions. On
admission, his vital signs were as follows: body
temperature 36.6°C; blood pressure 130/80
mmHg; pulse rate 72/min; and respiratory rate
18/min. The patient’s physical examination was
normal. On the neurological examination, his
pupils were isochoric, and direct and indirect light
reflexes and external eye movements were normal.
On the fundoscopic examination, the margins of
the bilateral optic disks were minimally indistinct,
and this finding was interpreted in favor of
increased intracranial pressure. The other
neurological examination findings revealed
normal sensory, motor, and cerebellar functions,
with normoactive deep tendon reflexes without
any signs of neck stiffness. Prothrombotic studies,
including levels of protein S, protein C, anti-
thrombin III, fibrinogen, factor VIII, and activated
protein C resistance were normal; anti-cardiolipin
antibody, lupus anticoagulant, factor V Leiden, and
prothrombin 20210 mutation tests were negative.
His platelet count was 384,000 platelets per
microliter of blood (ranging 150,000-450,000).
There was no evidence to suggest any systemic or
pericranial infection. Unfortunately, a
cerebrospinal fluid examination could not be
performed, as the patient refused to allow the
lumbar puncture. The patient had a history (four
years prior) of deep venous thrombosis of the
lower extremities (complete recovery with
warfarin), which is suggestive of systemic Behcet's
vasculitis.

The patient was screened with conventional



MRI, MR venography, and SWI sequences
(Siemens Symphony, 1.5 Tesla). Subtotal
obstruction due to thrombosis within the superior
sagittal sinus; bilateral transverse, sigmoid, and
straight sinuses; and posterior fossa venous
structures were determined by cranial MR and MR
venography 2D and 3D TOF imaging. In addition,
disseminated collateral flows were present in the
cranium. The Galen vein, internal cerebral vein,
bilateral Labbe veins, and left Trolard vein were
patent; the right Trolard vein could not be
visualized clearly. The SWI sequences revealed
marked hypointensities consistent with
thrombosis in the transverse sinus, sigmoid sinus,
straight sinus, and venous vascular structures of
the posterior fossa (Figures 1-3). Despite presence

(A) (B)

MRI findings in CVT due to Betcet’s Disease

of thrombosis in the major venous structures
that could be visualized with MR venography,
there was no venous infarct. The thrombus was
hyperintense in T1W, T2W, and FLAIR MR
sequences, and hypointense in SWI sequence; thus,
the thrombus was considered to be in its subacute
period. Based on the imaging findings, the patient
was diagnosed with CVT caused by Behcet's
disease. In the acute phase, he was treated with
intravenous  methylprednisolone (1 g/day)
combined with low molecular weight heparin and
then continued with oral prednisolone (1
mg/kg/day) and oral anticoagulant. His headache
resolved, and the optic disk margins improved. At
the three-month follow up, MRI venography
demonstrated partial recanalization.

Figure 1. Hyperintensities in the transverse sinuses in axial FLAIR (A) and sagittal T2 (B) sections.

DISCUSSION

Although CVT has a wide spectrum of
symptoms, its diagnosis is usually established by
imaging techniques carried out upon clinical
suspicion. Headache is the most common symptom
of CVT (8). The most sensitive technique in
establishing the diagnosis is MRI plus MRI
venography (1). However, SWI has recently been
reported as a dependable imaging method in
diagnosing CVT (9). The sinuses most affected in
CVT, in decreasing order of frequency, are the

superior sagittal sinus, the transverse and the
sigmoid sinus, the cavernous sinus, and the sinus
rectus. More than one sinus is affected in one-third
of cases (10). In our case of Behget’s disease,
almost all of the major cerebral veins that could be
visualized by MR venography had subtotal
thrombosis. To date, the pathophysiologic
mechanism of deep vein thrombosis in Behcet’s
disease remains unclear. However, it is thought to
be a vasculitic process of the entire central
nervous system, expressed by multifocal lesions
with an inflammatory cell reaction or endothelial
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Figure 2. Thrombosis in visible vascular structures and extensive collateral flow in the cranium in 2D TOF superior projection (A); 3D
TOF anterior and lateral projections (B and C) in MIP images of MR venography.

cell activation, which may obviously act together
with endothelial dysfunction and concomitant
prothrombotic factors, causing hypercoagulability
(11). Two different mechanisms are responsible
for the symptoms and findings of CVT. One
mechanism involves the development of local
effects by thrombosis of the cerebral veins, and the
other mechanism is the increased intracranial
pressure by thrombosis of the major sinuses.
These two mechanisms are the main reasons for
the clinical features of most patients. The occlusion
of the cerebral veins leads to cerebral edema and
venous infarct (1). In our case of Behget's disease,
althoughmost of the major cerebral venous
vascular structures seen by MR venography had
thrombosis, there was no infarct or hemorrhage.

SWI is a high-spatial-resolution, 3D, gradient-
echo MRI technique with phase post-processing
that emphasizes the paramagnetic features of
blood products, such as intracellular
methemoglobin, deoxyhemoglobin, and
hemosiderin. This technique is particularly useful
in determining intravascular deoxygenated venous
blood and extravascular blood products (6, 7).

SWI was first reported in 1986 as a method of
diagnosing cerebral hemorrhage (12). It has been
reported that SWI and computed tomography have
similar  sensitivity in diagnosing cerebral
hemorrhage (13). It was later shown that SWI can
be used in the diagnosis of cerebrovascular
diseases (to determine the location of an arterial
thrombus and ischemic penumbra in acute
ischemic stroke), CVT, hemorrhagic cerebral
diseases, vascular malformations, tumors,
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neurodegenerative disorders, trauma, vasculitis,
epilepsy, and multiple sclerosis (6, 7, 9, 14).

SWI sequencing shows the normal anatomy
of cerebral veins, their variations, and anomalies.
The technique is based on the paramagnetic
features of deoxyhemoglobin, which includes the
four unpaired electrons of the iron atom. The deep
cerebral venous system-related structures, such as
the anterior septal, thalamostriate, and internal
cerebral veins can particularly be elaborated by
SWI MR sequencing with high definition (15).
Normal sinuses and veins are mostly visualized by
SWI as hypointense in color (Figure 3A), whereas
thrombosed venous segments are visualized as
hyperintense and relatively dilated when
compared with the adjacent venous structures (7).
Deoxyhemoglobin is a paramagnetic molecule that
exists in high concentrations in venous vascularity
and causes loss of signal (hypointensity) in MRI. In
the presence of arterial or venous thrombosis,
stasis due to the slowing or absence of blood flow
results in an increased concentration of
deoxyhemoglobinin  vascular = compartments,
which then act as an endogen contrast medium
and is seen as hypointense in SWI sequences
(15,16).

SWI is an effective method of demonstrating
hemorrhagic venous infection and thrombosis in
the sinus and cortical veins, and it can be essential
in evaluating cerebral venous sinus thrombosis;
venous stasis within dilated cortical and
transmedullary veins and collateral slow flow can
additionally be elaborated (17).SWI imaging may
also be practical in screening the effectiveness of
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Figure 3. Normal venous structures visualized in ordinary axial SWI MIP sections (A). In axial SWI MIP sections, dilatation of venous
vascularity and distinct hypointensity (arrow) due to thrombosis are revealed within the bilateral transverse sinus, straight sinus, and
other posterior fossa veins (B-D).
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the adopted venous thrombolytic therapy (18). In
a study by Boukobza et al., the authors reported
that T2* gradient-echo sequencing was superior to
other standard MRI sequences in determining
early or delayed phased isolated cortical venous
thrombosis (19).

It has been reported recently that SWI is
more sensitive in determining CVT than T1, T2,
and FLAIR-weighted imaging, and that it can
showsubarachnoid and intracerebral hemorrhage
(20). In our case, a thrombus was detected within
the main cerebral venous vascularity, including the
superior sagittal sinus, bilateral transverse, and
sigmoid sinus. Thrombi in deep cerebral veins
such as the straight sinus and posterior fossa veins
can even be visualized by SWI sequence. Thus, it
can be seen that SWI sequencing is superior to
other MR sequencing methods in revealing
thrombotic veins in the posterior fossa in
particular.

In  conclusion, SWI can  promptly
identifyvenous thrombosis, contribute to the
diagnosis, and provide wuseful additional

information. We are of the opinion that in
suspected cases of CVT, SWI should also be
performed along with routine MRI. We consider
that SWI sequencing is more sensitive than other
MR sequencing in determination thrombosis in
posterior fossa, cortical, and deep cerebral veins
such as the straight sinus.
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