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Dear Editor,
Cerebrospinal fluid (CSF) is produced within the ven-
tricular system by the choroid plexus and flows from 
the lateral ventricles to the third and then fourth ven-
tricle  and eventually reaches the subarachnoid space 
around the brain and spinal cord. Then the majority of 
CSF is reabsorbed from the subarachnoid space into the 
venous system by the  arachnoid granulations (AGs), 
which are projections of the arachnoid membrane into 
the dural venous sinuses, particularly the superior sagit-
tal sinus and the transverse sinuses. Up to 15% of these 
AGs are also found within the perineural spaces of the 
cranial and spianal nerve sheaths to provide CSF drain-
age into the lymphatics.1 

Additionally, diploic veins (DVs) which are pres-
ent throughout the cranium and provide an important 
connection between the extracranial and intracranial 
venous systems was previously suggested as an alterna-
tive drainage pathway for intracranial CSF via commu-
nication with intraosseous projections of AGs.2,3 What 
if these contiguous diploic veins make any sense when 
they are dilated? Adjacent dural venous sinuses are ex-
pected to be atretic. Can they also cause excessive CSF 
reabsorption? We thinkt that, the contiguous dilated 
DVs in relation with intraosseous AGs may not only 
offer a simple alternative pathway, but may also cause 
an undesirable rate of CSF reabsorption which may re-
sult in compansatory CSF overproduction and ulti-
mately a communicative hydrocephalus. We examined 
this probability on neuroimaging studies of a 77-year 

old female patient presented with recently started de-
cline in cognitive functions (dementia) and ataxic gait. 
Brain magnetic resonance imaging (MRI) findings in-
cluded ventriculomegaly with Evan’s index of 0.38 and 
transependymal edema in addition to disproportion-
ate changes in subarachnoid spaces characterized with 
minimal cortical atrophy with narrow convexity-para-
falcine sulci in contrast to dilated sylvian fissures com-
patible with hydrocephalus in addition to moderate age 
related cerebral atrophy (Fig. 1).4,5

Fig. 1. The brain axial T2w MRI showing disproportionate 
changes in the subarachnoid spaec. The relatively narrow 
convexity (A, black arrows) and parafalcine (A, white arrow) 
sulci in contrast to more prominent ventriculomegaly 
with Evan’ index of 0,38 (50/130) and associated 
transependymal edema (B, red arrows)

In addition, on the head computed tomography 
(CT) performed two days previously when she pre-
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sented to the emergency department with similar 
complaints, intraosseous AGs in the right side of the 
occipital bone and dilated diploic veins throughout the 
cranium but more prominent on the right side were not-
ed. As expected, the right sided sigmoid sinus and the 
jugular bulb were atretic (Fig. 2). 

Fig. 2. Head CT scan axial images Show the right sided 
atretic sigmoid sinüs (A, red arrow) and judular bulb (B, 
white arrow). Compare these with the normal sized left 
sigmoid sinüs (C, red arrow) and jugular bulb (C, white 
arrow)

Hyperintensity compatible with CSF signal within 
these dilated varicose DVs was suggestive of CSF reab-
sorption via intraosseous AGs (Fig. 3). 

Fig. 3. (A, B) Axial Bone window images of the head CT 
demonstrating dilated diploic veins throughout the 
cranium, more prominent at the right side (A, red arrow). 
An intraosseous AG is shown (B, white arrows).C,D) Axial 
T2w MRI showing the CSF signal intensity within the same 
DV (C, red arrow) and another intraosseous AG projecting 
into the occipital bone with characteristic CSF signal on 
T2w images (D, white arrow)   

Fig. 4. Axial T2w MR image performed 5 years ago at the same level with figure 1B showing less ventriculomegaly (Evan’s 
index of 0.30) without transependymal edema, compatible with age related dilatation of the ventricular system. Please note 
the absence of CSF signal witihin the same DV as shown in figüre 2C. Instead of CSF signal flow void is present (red arrow)
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After examining the patient’s previous neuroimag-
ing studies, we realized that three years ago while the 
hydrocephalus (Evan’s index of 0.32) was not so obvi-
ous, the signal intensity of the DVs was not the same as 
CSF, on the contrary, there was a flow void on T2w im-
ages (Fig. 4). As in our patient,  overfunctioning of di-
lated DVs in association with intraosseous AGs may be 
the underlying cause for development of  normal pres-
sure hydrocephalus (NPH).
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