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Giant Arachnoid Granulation
Misdiagnosed as Transverse Sinus
Thrombosis

We experienced a case of giant arachnoid granulation misdiagnosed as dural sinus thrombosis. A 66-year-old
woman presented with a one month history of progressive occipital headache. Computed tomography angiography
and cerebral angiography showed a round filling defect at the transverse sinus which was speculated as a
transverse sinus thrombosis. Anticoagulation therapy was performed to prevent worsening of thrombosis for
2 weeks and then a Gadolinium-enhanced magnetic resonance imaging scan was performed. The filling defect
lesion at the transverse sinus revealed a non-enhancing granule with central linear enhancement, which was
compatible with giant arachnoid granulation. We checked the intrasinus pressure difference across the lesion
the through the dural sinus in order to exclude the lesion as the cause of headache. Normal venous pressure
with no significant differential pressure across the lesion was noted. Headache was treated with medical therapy.
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INTRODUCTION

Arachnoid granulations are growth of arachnoid
membrane into the dural sinuses through which
cerebrospinal fluid (CSF) enters the venous system.
Normally, the arachnoid granulation measures a
few millimeters, but they may grow sufficiently to
partially occlude and enlarge the dural sinus. Also,
they rarely cause symptoms from venous hypertension
secondary to partial sinus obstruction, making imaging
interpretation difficult with dural sinus thrombosis.
We present a case of a giant arachnoid granulation
involving torcular herophili and the left transverse

sinus misdiagnosed as sinus thrombosis. Intrasinus

Fig. 1. Contrast-enhanced brain computed
; tomography reveals round low density mass
to exclude venous hypertension. within the right transverse sinus.

pressure measurement across the lesion was performed

CASE REPORT

A 66-year-old woman with hypertension was trans-
ferred to our department with a one month history
of progressive occipital headache. The neurological
and general physical examinations were normal.
Contrast-enhanced brain computed tomography (CT)
scan showed a filling defect in the right transverse sinus
(Fig. 1). CT angiography and cerebral angiography
showed a round filling defect in the left transverse sinus

and the torcular herophili, which was assumed to be a
sinus thrombosis (Fig. 2). The screening test for the
coagulation system, such as protein C, S, and coagula-

tion factors were normal and tumor markers were
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Fig. 2. Cerebral angiography shows round
filling defect at the junction of the torcular
negative. Heparin anticoagulant therapy was performed  herophili and the left transverse sinus.

48



Fig. 3. A: Gadolinium-enhanced T1-weighted magnetic resonance imaging
(MRI) shows central linear enhancement (black arrow) in the low signal
mass. B : T2-weighted MRI shows high signal intensity at the lesion.

for 2 weeks. Follow-
up CT angiography
showed no interval
change. Headache
wasn’t much im-
proved, either. Gad-
olinium-enhanced
brain magnetic re-
sonance imaging
(MRI) scan was
done and the filling
defect lesion re-
vealed a low signal
on T1-weighted
image (T1WI), a
high signal on T2-
weighted image
(T2WI) and non-
enhancing granules
with central linear enhancement (Fig. 3). These findings
are the differendal points of giant arachnoid granulation.

AR

Fig. 4. Cerebral venography of the superior
sagittal sinus shows a microcatheter trans-
versing through the right venous channel to
measure the pressure across the lesion.

Because of the possibility of relative venous obstruction
by arachnoid granulation producing venous hypertension
and headache, cerebral venography was performed. We
checked the intrasinus pressure difference across the lesion
through the dural sinus (Fig. 4). The presence of normal
venous pressure (-15mmHg) and lack of significant differential
pressure actoss the lesion within all the dural venous limbs
(<5mmHg) was revealed excluding the lesion as the cause
of headache. The headache was managed with symptomatic
treatment.

DISCUSSION

The growth of arachnoid membrane into the dural sinus
(glandulae conglobatae) was first described by Pacchioni”
in 1705. These projections are called arachnoid villi or
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arachnoid granulation, depending on their size. Arachnoid
villi are microscopic, whereas granulation is visible to the
naked eye'”. They function as a passive filtration system for
CSE providing a pathway from subarachnoid space into the
venous system. Arachnoid granulations increase in number
and enlarge with age in response to increased CSF pressure
from the subarachnoid space and are usually quite conspic-
uous by 4 years of age™. Arachnoid granulations are most
commonly seen at the junction between the middle and lateral
thirds of the transverse sinuses (92%) near the entry sites of
the superficial veins®. We refer to arachnoid granulation as
“giant” when it is of sufficient size to fill the lumen of a
dural sinus and cause local dilatation or filling defect”.
Although giant arachnoid granulations are sometimes
discovered as an incidental finding in the transverse and

1319 they rarely cause

posterior superior sagittal sinus
symptoms of increased intracranial pressure from venous
hypertension secondary to partial sinus occlusion”. If
symptoms present, intrasinus pressure measurements across
the lesion through each dural sinus can be used to determine
whether the lesion is causing venous outflow obstruction
and venous hypertension”.

In the differendal diagnosis of masses within the dural sinus
it is important to consider dural sinus thrombosis which is
potentially dangerous and needs immediate management™.
Thrombosis usually involves an entire segment of a sinus
or multiple sinuses and can extend to cortical veins, whereas
arachnoid granulations produce focal, well-defined nodular
defects in the sinuses®. A thrombosed dural sinus has
homogenous hyperdensity on unenhanced CT. Arachnoid
granulations are never hyperdense on CT or hyperintense on
T1IWI*"?. The typical MRI findings of dural sinus thrombosis
are an iso- to hyperintense blood clot in the sinus on T1W1I
which is hyperintense on T2WI?. The key MRI features of
giant arachnoid granulations are non-enhancing granules
with central linear enhancement and surrounding enhancing
flowing blood on contrast-enhanced MR venography”.
Intrasinus thrombus may show contrast enhancement and
occlude venous flow. Focal central linear enhancement in
the arachnoid nodule may represent an extension of the
endothelium-lined venous sinuses into the fissure of the
granulation'”. Other diseases including meningioma,
inclusion tumor, sinus cavernoma and meningocelem, can
be excluded by their characteristic imaging findings.

CONCLUSION

We experienced a case of giant arachnoid granulation
misdiagnosed as dural sinus thrombosis. Before diagnosing
the sinus thrombosis, giant arachnoid granulation should
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be considered as a differential diagnosis. MRI is the most
useful tool to differentiate giant arachnoid granulation from
dural sinus thrombosis. If we suspect that giant arachnoid
granuladons are the cause of venous hypertension, interdural
sinus pressure measurement can be used to exclude the lesion
as the cause of the symptom.
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