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Posture-Dependent Collapse of the Optic
Nerve Subarachnoid Space: A Combined MRI
and Modeling Study

We have read with great interest the intriguing article,
“Posture-Dependent Collapse of the Optic Nerve Subarach-
noid Space: A Combined MRI and Modeling Study.” The
authors describe a “collapse” of the optic nerve subarach-
noid space (SAS) following a change of posture (head-
down position to head-up position). Their conclusions are
based on magnetic resonance imaging (MRD) findings and a
Poiseuille flow model, which is zero-dimensional in space.
Although we agree that on 3-T T2-weighted MRI imaging,
the SAS looks empty—except for cerebrospinal fluid (CSF)—
the anatomic reality shows a complex system of trabeculae
and septae crossing the SAS between the arachnoid and the
pia layer within the SAS that should not be neglected in a
model?® (Fig. 1). The “real” SAS is therefore not empty and

Ficure 1. Micro-computed tomography images in a human
demonstrated trabeculae and septae in the subarachnoid “empty”
space.

cannot fully collapse. There is no doubt that a reduced influx
of CSF will result in a reduced total volume of the SAS. We
therefore strongly suspect that the images presented in the
article lack the sufficient resolution to correctly resolve these
features. Arguably, the best terminology for such a setting in
which CSF falls below an MRI-detectable threshold would
be a compartmentalized optic nerve sheath. In its wake,
CSF dynamics and CSF content are dramatically altered, thus
probably influencing the integrity of optic nerve function.
If we follow this line of thought a bit further, it becomes
questionable whether a “collapsed” SAS can be applied to
the concept of the translaminar pressure difference (TLPD),
as the definition of the TLPD is defined as the difference
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between intraocular pressure and cerebrospinal fluid pres-
sure. The difference between two fluids! In a collapsed SAS,
there is no CSF. What area is involved in such a setting? Since
pressure represents a force per unit area (P = F/A), we are
wondering which area is involved in such a setting. What
is the area of a collapsed SAS? We do not think that the
formula for the TLPD can be applied meaningfully in such
a situation.

In conclusion, we suspect that the flow modeling is over-
simplistic since the optic nerve SAS is represented as a
uniform flow in an empty space that does not represent the
reality.
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