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Giant arachnoid granulation mimicking
dural sinus thrombosis
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ABSTRACT
Arachnoid granulations (AG) are composed of dense, collagenous connective tissue that includes clusters of arach-
noid cells. They tend to invaginate into the dural sinuses, through which cerebrospinal fluid enters the venous sys-
tem. AG are most commonly seen at the junction between the middle and lateral thirds of the transverse sinuses 
near the entry sites of the superficial veins. Presently described is the case of a 21-year-old female who presented 
at the clinic with recurrent headaches. Magnetic resonance (MR) imaging revealed a 3.5-cm lesion, which ex-
tended from confluens sinuum through the superior sagittal sinus. The lesion had created a scallop-shaped area 
of erosion in the neighboring occipital bone. To exclude sinus thrombosis, MR venography was performed, which 
displayed a maintained venous flow around the lesion. Headaches were treated symptomatically with medical 
therapy. Giant AG can be misdiagnosed as dural sinus thrombosis. MR imaging combined with MR venography is 
the most useful diagnostic tool to differentiate giant AG from dural sinus thrombosis.
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Arachnoid granulations (AG) are tufts of arach-
noid villi, often invaginated into the dural si-

nuses, through which cerebrospinal fluid (CSF) 
enters the venous system [1]. It is thought that hy-
pertrophy occurs in some of the arachnoid villi in 
response to increasing CSF volume and pressure, 
forming macroscopic lobulated AG [2]. There is 
wide variability in site, number, size, and morphol-
ogy. They routinely measure a few millimeters in 
size, but may grow to fill and dilate the dural si-
nuses. They can expand to the inner table of the 
skull. They frequently have a close relationship to 
the bridging veins that penetrate the dural venous 
sinuses. These structures form weak areas in the 
dura, through which perivascular arachnoid extru-
sion can occur [3]. They are often discovered as an 

incidental finding in the transverse and posterosu-
perior sagittal sinus, though rarely, they have been 
reported to cause symptoms from venous hyperten-
sion secondary to partial sinus occlusion [1].

This report is a description of the case of a pa-
tient with recurrent episodes of moderate headache 
whose brain magnetic resonance (MR) imaging re-
vealed incidental giant AG involving the confluens 
sinuum and extending through the superior sagit-
tal sinus.

CASE REPORT

A 21-year-old female patient presented at the hospi-
tal with recurrent headaches. Neurological examina-
tion revealed normal findings. Brain MRI was per-
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space. This cell layer is continuous with the under-
lying arachnoid membrane [4]. Growth of arach-
noid membrane-like projections into the dural si-
nus was first described by Pacchioni in 1705 [5]. 
These projections are called arachnoid villi or AG, 
depending on size. Arachnoid villi are microscopic, 
whereas AG are macroscopic structures. CSF is 
synthesized and produced by the choroid plexus, 
where it circulates to the subarachnoid space and 
eventually returns to the venous blood via AG. AG 

formed and showed a 3.5-cm lesion, which extended 
from the confluens sinuum through the superior 
sagittal sinus. The lesion was hypointense relative 
to the brain on T1-weighted image (WI), hyper-
intense relative to the brain on T2-WI (Figure 1), 
with banded lower signal, most likely representing 
collagenous connective tissue and complete suppres-
sion on fluid-attenuated inversion recovery sequenc-
es. The lesion had caused a scallop-shaped area of 
erosion in the neighboring occipital bone (Figure 2). 
Due to the bony erosion and singularity, the lesion 
was identified as AG. To exclude sinus thrombosis, 
MR venography was recommended. The patient 
requested a scan without contrast agent; therefore, 
non-contrast 2-dimensional time-of-flight (TOF) 
MR venography was performed. It was observed 
that there was maintained venous flow around the 
lesion (Figure 3). The left jugular and left transverse 
veins were hypoplasic. The headaches were treated 
symptomatically with medical therapy.

DISCUSSION

AG are composed of dense collagenous connec-
tive tissue that includes clusters of arachnoid cells 
in a delicate network within the vascular space 
filled with CSF from the contiguous subarachnoid 

Figure 1. (A) Axial T1-weighted image shows hypoin-
tense, lobulated contour lesion (arrow) within the conflu-
ens sinuum; (B) Axial T2-weighted image demonstrates 
lesion is hyperintense relative to brain parenchyma.

B

Figure 2. Sagittal T2-weighted image indicates hy-
perintense lesion (arrow) extending from confluens 
sinuum through the superior sagittal sinus and scal-
lop-shaped area of erosion in the neighboring bone.

Figure 3. Sagittal magnetic resonance venography max-
imum intensity projection image revealing obvious ve-
nous flow, which divided into 2 channels around filling 
defect (arachnoid granulation), and joined distally.
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endothelium-lined venous sinuses into the fissure 
of the granulation [6]. The conventional TOF MR 
venography technique, which does not require the 
use of a paramagnetic contrast agent, has evolved 
as a reliable and clinically accepted method for as-
sessment of the venous system [8]. However, this 
technique has limitations: it is susceptible to pulsa-
tility, in-plane saturation effects, and spin dephasing 
when laminar flow is disturbed [8].

In conclusion, it should be kept in mind that gi-
ant AG may be misdiagnosed as dural sinus throm-
bosis, which requires immediate approach. Before 
diagnosing focal, nodular defect in the sinuses as 
thrombosis, giant AG should be considered as a 
differential diagnosis. MRI and contrast-enhanced 
MRI venography are the most useful diagnostic 
tools to differentiate giant AG from dural sinus 
thrombosis.
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have wide variability in location, number, size, and 
morphology. Occasionally, AG can extend partly 
up to the inner table of the skull as foveolae gran-
ulations, and even expand into the diploic space, 
and eventually involve the outer table, mimicking 
malignant osteolytic lesion [6]. It has been pro-
posed that some AG increase in number and size 
with age in response to increasing CSF volume 
and pressure [1]. AG 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 [7].

The clinical significance of AG is uncertain. 
Although giant AG are often discovered as an in-
cidental finding in the transverse and posterior su-
perior sagittal sinus, rarely, they cause symptoms of 
increased intracranial pressure as result of venous 
hypertension secondary to partial sinus occlusion.

Typically, regardless of size, AG were diagnosed 
by identifying intra-AG fluid revealed as CSF-like 
attenuation on computed tomography (CT) and 
parallel CSF signal intensity on all MRI sequences, 
which was the conventional diagnostic criterion for 
AG. It was thought that identification of AG could 
be facilitated by a characteristic appearance: round 
or oval shape, well-defined outline, and homogenous 
intensity. Presence of an adjacent cortical vein can be 
considered an additional supportive element [7].

In the differential diagnosis of a mass within the 
dural sinus, many diseases, including meningioma, 
inclusion tumor, sinus cavernoma, and meningo-
cele, can be excluded by characteristic imaging find-
ings. It is particularly important to differentiate AG 
from dural sinus thrombosis, which may cause a 
fatal outcome and requires an immediate approach. 
Thrombosis usually involves an entire segment of a 
sinus or multiple sinuses, and can extend to the cor-
tical veins, whereas AG produce focal, well-defined, 
nodular defects in the sinuses. Typical MRI finding 
of dural sinus thrombosis is a clot in the sinus that 
is iso- to hyperintense on T1-WI and hyperintense 
on T2-WI. A key MRI feature of giant AG is a non-
enhancing lesion with central linear enhancement 
and surrounding blood flow on contrast enhanced 
MR venography. Thrombus within the sinus may 
show contrast enhancement and venous flow oc-
clusion. Focal central linear enhancement in the 
arachnoid nodule may represent extension of the 


