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CORRESPONDENCE

The “ocular glymphatic clearance system”: a key missing piece of
the Alzheimer’s disease-glaucoma puzzle found?
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To the Editor:

I read with great interest the article recently published in
Eye by Sen et al. [1]. The authors nicely reviewed overlaps
and missing links between Alzheimer’s disease (AD) and
glaucoma, and concluded that several factors point toward a
common pathogenesis at some level for both diseases. Since
their publication, an entirely new ocular glymphatic clear-
ance system has been discovered, which I believe may be a
key missing piece of the AD-glaucoma puzzle.

The “glymphatic system” is a recently discovered cere-
brospinal fluid (CSF) transport system that facilitates the
clearance of neurotoxic molecules, including amyloid-β
(Aβ), through a brain-wide network of perivascular path-
ways [2]. Glymphatic dysfunction has been demonstrated in
AD [2]. The presence of a glymphatic pathway in the optic
nerve (ON) and the hypothesis that a dysfunctional glym-
phatic system may be involved in the pathogenesis of
glaucoma were first proposed in my paper published in
2015 [2]. This hypothesis has been further supported by
recent findings of impaired retrograde CSF inflow to the ON
paravascular spaces in a mouse model of glaucoma [3].

In a follow-up paper [4], we also postulated the existence
of an anterograde ocular glymphatic clearance system. We
hypothesized that this could provide a route for the removal
of toxic metabolites, such as Aβ, from the eye, and linked
this pathway to glaucoma via disturbed glymphatic flow at
the site of the lamina cribrosa [4]. Now, a new study led by
Nedergaard [5] confirmed this hypothesis-driven theory but
also demonstrated that the ocular clearance path differs from
the initial predictions. The authors identified a novel ocular
glymphatic clearance route for fluid and wastes via the
proximal ON in rodents. Aβ was cleared from the retina and

vitreous via a pathway driven by the trans-lamina cribrosa
pressure difference. After traversing the lamina barrier,
intra-axonal Aβ was cleared via the perivenous space and
subsequently drained to lymphatic vessels. Intriguingly, the
authors further found that this ocular glymphatic pathway
fails in glaucoma due to defects in the lamina barrier.

Considering the above, a novel link between AD and
glaucoma could be the presence in both conditions of a
dysfunction of the glymphatic system, as proposed in my
original paper [2].
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