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Source: https://en.wikipedia.org/wiki/Blue_field_entoptic_phenomenon



Other Visual Symptoms

Vibration in text
Trailing images
Bright-light issues
Night-vision issues
Halos at night




Other Auditory Symptoms

Loud-noise issues
Conversation issues
Environmental-noise issues
Ear noise with volume changes




Other Tactile Symptoms

Pulsating buzzing
Fine tremors
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Source: Dr. Sletten - Central Sensitization Syndrome ] @
https://youtu.be/8defN4ilbho
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‘Visual snow' — a disorder distinct from persistent
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Visual Show

“continuous tiny dots in the entire
visual field similar to noise of an
analog television”

Source: Brain 2014: 137; 1419-1428
http://brain.oxfordjournals.org/content/137/5/1419.long



Visual Show Syndrome

Palinopsia
Floaters
Blue-field entoptic phenomena

Photophobia
Nyctalopia
Tinnitus

Source: Brain 2014: 137; 1419-1428
http://brain.oxfordjournals.org/content/137/5/1419.long
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2014 Wolft Award Paper

The Relation Between Migraine, Typical Migraine Aura and
“Visual Snow”

Christoph J. Schankin, MD: Farooq H. Maniyar, MD; Till Sprenger, MD; Denise E. Chou, MD;
Michael Eller, MD; Peter J. Goadsby, MD, PhD

Objective.—To assess the relationship between the phenotype of the “visual snow” syndrome, comorbid migraine, and
typical migraine aura on a clinical basis and using functional brain imaging.

Source: Headache 2014: 54: 957-966
http://onlinelibrary.wiley.com/doi/10.1111/head.12378/abstract



Z-value

z=-10 VA VA Xx=-12

Source: Headache 2014: 54: 957-966
http://onlinelibrary.wiley.com/doi/10.1111/head.12378/abstract



What does this have to do with tinnitus?



Associated Visual Show Symptoms

Study 1__ Study 2

Palinopsia (Afterimages) 86% 84%
Floaters 81% 58%
Blue-field Entoptic Phenomena 79% 76%
Photophobia 74% 72%
Nyctalopia 68% 63%
Spontaneous Photopsia 63% 53%

[Tinnitus 62% 64%|

Source: Brain 2014: 137; 1419-1428
http://brain.oxfordjournals.org/content/137/5/1419.long




Curr Treat Options Neurol (2017) 19: 9 @CmssMark
DOI 10.1007/s11940-017-0448-3

Neurologic Ophthalmology and Otology (RK Shin and DR Gold, Section Editors)

Visual Snow: a Potential
Cortical Hyperexcitability

Syndrome

Alaa Bou Ghannam, MD
Victoria S. Pelak, MD

Address

"Departments of Ophthalmology and Neurology, University of Colorado School of
Medicine, Academic Office 1, 12631 E. 17th Ave., Aurora, CO, 80045, USA
Email: ALAA.BOUGHANNAM@UCDENVER.EDU

Published online: 27 March 2017
© Springer Science+Business Media New York 2017



Journal of Clinical Neuroscience xxx (2016) xxX-Xxx

Contents lists available at ScienceDirect L

Journal of Clinical Neuroscience

journal homepage: www.elsevier.com/locate/jocn

Clinical Study
Visual snow: A thalamocortical dysrhythmia of the visual pathway?

Jenny L. Lauschke **, Gordon T. Plant®, Clare L. Fraser **

# Save Sight Institute, University of Sydney, 8 Macquarie Street, Sydney, NSW 2000, Australia
bDepar.tment of Ophthalmology, Prince of Wales Hospital, High Street, Randwick, NSW, Australia
© Department of Neuro-Ophthalmology, Mootfields Eye Hospital, London, United Kingdom

Source: Journal of Clinical Neuroscience 2016
http://www.jocn-journal.com/article/S0967-5868(15)00653-0/fulltext



Somatosensory —auditory
interactions

Auditory systems based models:
Synchrony?
Map plasticity ?

Psychological models:
Attentional
Adaptation level

Homeostatic plasticity
Gain
Sensitization
Filling in ?

Global workspace

Multiple
parallel
overlapping

dynamic
networks

Source: Journal of Clinical Neuroscience 2016
http://www.jocn-journal.com/article/S0967-5868(15)00653-0/fulltext




An Integrative Tinnitus Model
Based on Sensory Precision

William Sedley,* Karl J. Friston,? Phillip E. Gander,?
Sukhbinder Kumar,? and Timothy D. Griffiths'23

Tinnitus is a common disorder that often complicates hearing loss. Its mecha-
nisms are incompletely understood. Current theories proposing pathophysiol-
ogy from the ear to the cortex cannot individually — or collectively — explain the
range of experimental evidence available. We propose a new framework, based
on predictive coding, in which spontaneous activity in the subcortical auditory
pathway constitutes a ‘tinnitus precursor’ which is normally ignored as impre-
cise evidence against the prevailing percept of ‘silence’. Extant models feature
as contributory mechanisms acting to increase either the intensity of the pre-
cursor or its precision. If precision (i.e., postsynaptic gain) rises sufficiently then
tinnitus is perceived. Perpetuation arises through focused attention, which
further increases the precision of the precursor, and resetting of the default
prediction to expect tinnitus.

Cell

Trends

Existing tinnitus models, including
mutually exclusive mechanisms, invoke
causes from the ear to high-level cor-
tical brain networks.

The generic framework of predictive
coding explains perception as the inte-
gration of sensory information and prior
predictions, each weighted by its
precision.

In our model, previously proposed
neural corrélates of ‘tinnitus’ largely
relate to hearing damage, rather than
to tinnitus per se, and reflect an
increase in the precision of sponta-
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1) Deafferentation

2) Spontaneous ascending activity
3) Deficient noise cancelling

4) (Thalamo)cortical coherence

5) GABA-ergic deficiency

6) Enhanced lateral communication
7) Chalinergic excess

8) Persistent prediction errors

9) Silence prediction over-ridden
10) Cross-modal interactions

\_11) Reinforcement through attention )| o
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Opinion statement

The purpose of this review is to provide an overview of visual snow (VS) and
provide information regarding cumrent treatment options for V5, Visual snow (V5)
is a rame disorder with a istent visual ph of seeing
tiny like dots through the visual field, and it can @use
debilitating visual and psychological consegquences. It is-emerging as a disorder
separate from, but assodated with, migraine visual aura, and neuronal cortical
hyperexcitability s being considered as a theoretical mechanism for the
-pocitive visual There are few studies that have invettigated

the treatment of W5, but as our understanding of this entity begins to change,
we expect that new treatment approaches and treatment trials will emerge in the
next decade. Currently, our approach s to consider pharmacologic treatment for
all patients with VS who report decreased quality of fife as a result of V5.
Resolution of the disorder is difficult to accomplish with treatment, but in our
experience, ewven when symptom intensity is simply reduced, many patients find
that there is an improvement in thelr quality of life that is benefidal. Our
preferred treatment options include: (1) oral lamotrigine with a slow increase
from 25 mg daily to a maintenance dose of 200-300 mg daily in divided doses as
tolerated, and this fs typically achieved by advancing the dose in increments of
25-50 mg weekly following the firt 2 weeks of therapy; (2) oral acetazolamide
with an initial dose of 250 mg daily followed by a slow increase ower 1-2 weeks
to a total of 1000 mg daily in divided doses, and higher doses can be tolerated
by some without increacing the risk-benefit ratio; or (3} oral verapamil long-
ading at 120-240 mg daily, and iF side effects limit the dose the can be
initiated, then lower doses with short-acting verapamil two or three times daily

Clinical Study

Visual snow: A thalamocortical dysrhythmia of the visual pathway?
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In this paper we review the visual snow (VS) characteristics of a cse cohort of 32 patients History of
symptoms and associated i i previous and the
iesults of intuitive colourimetry were collected and reviewed. VS symptoms follow a stersotyplcal
description and are strongly associated with palinopsia migraine and tinnifus, but also tremer. The
condition is a chronic one and often results in misdiagnesis with psyehatic dissrders or malingering.
Cobour fillers, particularly in the yellow-blue coour spectrum, subjectively neduced symptoms of VS,
There s neurobiological evidence for the syndmme of VS that links it with other disorders of visual
and sensory processing such as migraine and tnnites. Colour filters In the blue-yellow spectrum may
alfer the koniocellular pathway processng, wihich has a regulatory effect on background elect men-
eephalographic rythms, and may add weight 1o the hypathesis (at VS is a thalameocsrtical dysrbythmia
of the visual pathway.

© 2015 Flsevier Lrd. All rights reserved

1. Introduction

Visual snow (VS) refers to the persistent visual experience of
flickering fine achromatic dats or static in the whole visual field
of hoth eyes likened to “static analogue television noise™ [1]. A
mecent series of publications highlight the very similar subjective
stereotypical descriptions between patients of this frequently dis-
tressing phenomenan |23}, The symptom frequently ocours with
ather visual symptoms such as photopsia, nyctalopia, palinopsia
{the pemsistence of previously viewed stimuli) and entoptic phe-
nomena. as well as other disarders of sensory perception such as
migraine with or without aura. tinnitus and tremar | |

VS can be associated with stress, depression and previous illicit
drug use, though no clear causative agent has been identified [3]
This results in patientswith these symptoms aften being misdiag-
nosed as having migraine with awra, hallucinogen persisting per-
ception disorder (HPPD) or malingering. As a consequence
treatments are aften inappropriate, ineffective or absent.

Recently Schankin et al suggested that VS is a unique clinical
syndrame, distinct from migmine with aura, and recommended
set diagnostic criteria to help identify VS patients | 3], The averlap-
ping and therefore
betw cen migraineurs and VS patients cannot be dis missed. Indeed,
migraine, tinnitus, photopsia and palinopsia all appear ta relate to

* Cormespanding suthor, Tel: +61 29382 7300; fuc: +61 2 9382 7385,
il address : Fraser c laredg (€L Fraser)

ey e o g1 10163 e, 200 % 12 0001
907-5968 15 20 § Dhevier Lisd Al rights reerval

an increase in sensitivity of sensory perception |1-3]. However as
distinct from the presumed cortical spreading depression theary in
migraine, VS patients are thought to have differences in regional
metabalism resulting in modulation of neuronal sensitivity and
excitahility {3].

VS patients frequently report persistence of symptoms at all
times including when the eyes are closed and with few patients
reporting relief of intensity of snow symptoms in bright light | 1-3.

We noticed however that some patients repart relief of symp-
toms from tinted lenses. Intitive colourimetry, the assessment
of aptimum tint. has been wsed in the past to aleviate symptoms
of perceptual disarders and visual stress reparted by patients with
dyslexia, migraine or photosensitive epilepsy |5 5). When offered
10VS patients we identified a pattern of symptom relief fram these
coloured filters, particularly thase in the yellow-blue spectrum,

In this paper we present a review of our patients with VS symp-
toms to whom we offered the option of undergoing intuitive
colourimetry, review the previous hypotheses of VS and propose
a new hypothesis - that VS is an imbalance of koniocellular and
magnocellular pathway function creating a thalamocortical dys-
rhythmia that results in a disarder of visual pmecessing,

2. Subjects and methods

Data was collected from 32 VS patients presenting to terfiary
referml neuro-ophthalmalogy services in Sydney, NSW between
2012 and 2014 Patients underwent a standardised series of

.
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An Integrative Tinnitus Model
Based on Sensory Precision

Willam Sedley,™* Karl J. Friston,? Philip E. Gander,?
Suknhbinder Kumar,? and Timothy D. Griffiths’ >3

Tinnitus is a common disorder that often complicates hearing loss. its mecha-
nisms are incompletely understood. Current theories proposing pathophysiol-
ogy from the ear to the coriex cannot individually — or collectively — explain the
range of experimental evidence available. We propose a new framework, based
on predictive coding, in which spontanecus activity in the subcortical auditory
pathway constitutes a ‘tinnitus precursor’ which is normally ignored as impre-
cise evidence against the prevailing percept of 'silence’. Extant models feature
as contributory mechanisms acting to increase either the intensity of the pre-
cursor orits precision. If precision {i.e., postsynaptic gain) rises sufficiently then
tinnitus is perceived. Pemetuation arises through focused attention, which
further increases the precision of the precursor, and resetting of the default
prediction to expect tinnitus.

Why Understanding Tinnitus Matters
Fourtaen parcent of adults experance donic tinnits [1], whils over 0% of nomal-hearing
aduits expaionca subtie sngoing tinnitus within a siant anvironmant [2 3], Hearng bss & the
biggest rsk factor, folowed by increasing age [1]. No widely applcatie treatment rafiably
suppresses o elminates imilus; in part, thisis dua to incomplst understanding of undartying
pathophysiciogy. Improved undarstanding might aiso halp dintians to explain the condition 1o
patiants, and offer a unique windowinto sensory processing = withaut the confounding effects of
. R BOIUS may With othar aven V]
conditions such as chronic pain 4,5

The Symptomatology and Pathophysiology of Tinnitus

Tinnitus is the experience of persistant sound, in one or both ears or inside the head, in the
absance of an extemal source [6] In ‘objactive’ tinnltus tham s a measurable intemal sound
source such as wrbulent blood flow, whie the majordty of tinnitus casas ane ‘subjecthe’,
whera no such source exsts. Tinnitus is parceived as faidy quiet, oftan masked by sufficient
lovais of amnviranmantal sounds, but a minodty of cases are raponed as axtramoly loud, and
some ane exacabatad by environmeantal sound [7]. Seunds are usually simpla, with comimon
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forms resambling pure tones ('dnging'), Gaussian noise ('Hssing’), of buzsng. M. pdax
sounds ame reparted, and a mingdly of cases comprise musie, for which we have recently
proposed a reated but distingt brain modd 1o the tinitus modal descrbad hars (8], Most
people exparience lransient finnlus at times, either spontaneocisly or following loud or
prolongad notss exposura. Onoe thnilus has been presant for weeks 1o months, unkss
a rfevarsible cause of hearng IMparment & prasent, it typically Docomes pammanent. Wi it
doss nol sually resove spontansously, the natwal history tends to ba of habituation
{sea Giossay) over tima, However, a minonty of patients rapan ncreasingly Severs Symp-
toms [7].
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Cortical Hyperexcitability

Thalamocortical Dysrhythmia

Predictive Coding










Symptom Aggravators

Stress

Lack of sleep Excessive computer use
Cold/flu Too much sodium
Alcohol Too much sugar

Caffeine









"‘r u- “':-"9'(""'.‘“










Meditation reduces pain-related neural activity in the anterior cingulate cortex,
insula, secondary somatosensory cortex, and thalamus

Sll-Insula
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VS
Meditation
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Source: Frontiers in Neurology 2014;5:1489

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4460809/ t-value
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Galvanic Skin Response (uS)
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Current Research

Visual Snow — a disorder distinct from persistent migraine aura
http://brain.oxfordjournals.org/content/137/5/1419.long

The Relationship Between Migraine, Typical Migraine Aura and Visual Snow
http://brain.oxfordjournals.org/content/137/5/1419.long



http://brain.oxfordjournals.org/content/137/5/1419.long
http://brain.oxfordjournals.org/content/137/5/1419.long

Current Research

Visual Snow: a Potential Cortical Hyperexcitability Syndrome
https://www.ncbi.nlm.nih.gov/pubmed/28349350

Visual snow: A thalamocortical dysrhythmia of the visual pathway?
http://www.jocn-journal.com/article/S0967-5868(15)00653-0/fulltext

An Integrative Tinnitus Model Based on Sensory Precision
https://doi.org/10.1016/j.tins.2016.10.004



https://www.ncbi.nlm.nih.gov/pubmed/28349350
http://www.jocn-journal.com/article/S0967-5868(15)00653-0/fulltext
https://doi.org/10.1016/j.tins.2016.10.004

Future Research

Third study completed
Fourth study in the works

Research is crowd funded
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Conclusion



Conclusion

Palinopsia (Afterimages) 86% 84%

1. Tinnitus is associated with VSS  Floaters 81%  58%
) Blue-field Entoptic Phenomena 79% 76%
) Photophobia 74%  72%
3. Nyctalopia 68% 63%
Spontaneous Photopsia 63% 53%

[Tinnitus 62% 64%]




Conclusion

Somatosensory —auditory Auditory systems based models: Psychological models:
interactions Synchrony ? Attentional
Map plasticity ? Adaptation level
Homeostatic plasticity
Gain
Sensitization
Filling in ?

\ Deafferentation L
Neurophysiological model

1. Tinnitus is associated with VSS
2. VSS provides insight into tinnitus

3 Global workspace \ Thalamocortical dysrhythmia
. \ —
Multiple

parallel
overlapping g

dynamic
networks



Conclusion

Average GSR Before and After Meditation Retreat

1500~

1. Tinnitus is associated with VSS

2. VSS provides insight into tinnitus
3. Symptoms can be managed
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t is possible to be in
ohysical, mental or emotional pain,
out to not be suffering from it.

Suffering is how we respond to pain.
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