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The influence of eye yoga on vascular regulation and neuroplasticity in vision loss

In glaucoma which leads to neuro-visual damage of retina, optic nerve or brain, vision can be partially restored
by rehabilitation, but underlying neurovascular plasticity mechanisms are unclear.

Because long-term mental stress is a main cause of glaucoma, we conducted a randomized, controlled trial to
study if relaxation using eye-yoga exercises combined with breathing meditation can improve visual field and eye
movement dysfunction and normalize the typical vascular dysregulation.

While regarding the visual field analysis no significant improvements were detected in controls, vision
recovery was observed in eye-yoga patients (p=0.001).

An interim analysis suggests that relaxation induced by eye-yoga and meditation is helpful to recover
visual field loss and neurovascular regulation. The final conclusion need to wait the RCT completion.
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Vascular dysregulation in glaucoma: retinal vasoconstriction and normal neurovascular coupling in
altitudinal visual field defects

Purpose: Vascular dysregulation (VD) is a major factor in glaucomatous visual defect progression. However,
little is known if neurovascular coupling (NVC) is impaired in glaucomatous retinal vessels and how it relates to
vessel morphology and altitudinal visual field defect depth. To better predict the glaucomatous visual defect
progression and possible vision restoration and establish personalized intervention, we need to further study the
role of VD and NVC in glaucoma.



Methods: Using a dynamic vessel analyzer (DVA) we quantified retinal vessel diameters and dilation
responses following neuronal activation by flickering light stimulation in primary open angle glaucoma (POAG)
patients (n=30) and age-matched, healthy controls (n=22). Vessel dilation dynamics was measured as a function
of vessel branch level (diameter) and degree of visual field impairment.

Results:  In larger blood vessels average arterial and venous retinal vessel diameter was significantly
smaller in glaucoma. However, when inducing neuronal activity by exposing the retina to flickering light, both
arterial and venous dilation reached normal values despite having smaller diameters. This was largely independent
of visual field depth.

Conclusions: Because dilation/constriction is normal, VD in glaucoma cannot be explained by impaired
NVC but is rather caused by vasoconstriction. This may permanently limit energy supply to retinal (and brain)
neurons and, depending on the extent of deprivation, lead to either long-term hypo-metabolic, surviving "silent”
neurons or to cell death. The results we found will help with the establishment of predictive model based on VD
in glaucoma progression and possible restoration in follow-up studies.
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Spacetime in the Brain: rapid brain network reorganization in visual processing and recovery

Purpose: Although it is known that optic nerve damage, for example after glaucoma or optic neuropathy, a local
event, alters global functional connectivity networks (FCN) in the brain resting state, it is unknown if and how
visual deprivation a ects the dynamics of transient and rapid brain FCN changes. The synchronization between
brain regions is essential for the integration between visual and non-visual modalities in time and space, and if
a patient detects - or fails to detect - visual stimuli is rather variable and may depend on the FCN response to
visual stimuli.

Methods: In patients with optic nerve damage (n=19) and healthy subjects (n=14), the ability to de-
tect super-threshold stimuli was related to parameters of the "event related network analysis (ERNA) based on
graph theory immediately following successful (hits) or unsuccessful stimulus detections (misses). Graph-based
features of transient and dynamically synchronized networks where described following stimulus onset to com-
pare di erent visual field states of normal and partially damaged visual field sectors (areas of residual vision, ARVSs).

Results: Compared to controls, hits in the intact visual field sector in patients where associated with
connectivity topology changes characterized by less cluster, but more large scale connections with low e ciency.
In areas of residual vision, hits in patients evoked a network dynamic change with weaker node strength and less
clustering, shorter characteristic path length and poorer small-world-ness than hits in their intact field. These
rapid FCN topology changes happened primarily in high alpha and beta band in the late "cognitive processing
stage (300-600 ms).

Conclusion: Patients with optic nerve damage have a weaker processing balance of functional integra-
tion and segregation during the cognition which reduces local and global information interactions. FCN
fluctuations are thus a physiological ...
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