“MOVE IT OR LOSE IT:
THE ROLE OF KINETIC
VISUAL FIELDS”

Tiffany M. Young, OD
COPE COURSE ID: 56306-PD
Harper’s Point Eye Associates

April 15, 2018

3/30/2018

Course Objectives

- Review the visual field

- Review types of perimetry

- Discuss advantages and disadvantages of different types
of visual field testing

- Explore kinetic visual fields

« Clinical examples
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Extent of Visual Field

- Binocular




Evaluation of Visual Field’

- Pathology

- Disease status

- Progression vs stability
- Treatment efficacy
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Function vs. Structure Hill of Vision

- Sensitivity to light depends on location’
- Highest in center and decreases toward periphery
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- Connect sensitivity thresholds at tested locations’
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Hill of Vision Origins of Perimetry

- Normal sensitivity to light | at age 20

HILL OF VISION IS AGE- AND LOCATION-DEPENDENT

[ Tha normal hil of vision shows the highest sensitivity thresholds st the center, with decreasing sensiivity tiesh-
ki towestels the periphary, Similarly, there s also a decrease in sersitivity Suresholds with increasing age-at al test locations.
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Origins of Perimetry
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Non-Conventional Perimetry®

- Short Wavelength Automated Perimetry (SWAP)
- Flicker Perimetry
- Frequency Doubling Technology (FDT)
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SWAP’

- Blue-on-yellow

- Blue = short wavelength stimulus

- Yellow background suppresses green (medium) and red
cones (long)
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SWAP'

- Easy to understand
- Early glaucoma detection

- Long test
- Increased test=retest variability




Flicker Perimetry®

- Flicker = light/dark stimulus alterations

'DESIGN OF THE FLICKER STIMULUS.

e Anecnd 1 Th resie 2hove, i S & ey o 4
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Flicker Perimetry
- Sensitive and specific to early glaucoma detection’
- Minimally influenced by media opacities

SENSITIVITY THRESHOLDS WITH FLICKER PERIMETRY

b

o I ficker perimetry, stimuli ficker from high frequencies (S0Hz. ficker fs more difficult 10 see) to low frequencies
(1:5 He, ficker is easier to 5ee) 1o detarming the Citical Fusion Frequency (Le., the frequancy in Hartz (Hz) at which a # icker-
ing stimulus appears 1o fuse nto continuous steady light). The CFF defines the sensitivity threshold at a gven location.

LESS VISIBLE 'MORE VISIBLE
High frequency Low fequency

t t t

+ More demanding of patients
- Instruction and observation even more important

Frequency Doubling Technology (FDT)?

- Frequency of light and dark stimuli appears 2x as actual
when temporal frequency of counterphased frequency
increased

- Stimulates magnocellular ganglion cell pathway

L T

FDT

- Portable

- Detect early glaucoma

- Neurological disorders with high sensitivity and specificity
- Not largely influenced by media opacities

- Test-retest ability

- Large targets*

- Lack of fixation monitor throughout testing*

- Unclear ability to monitor progression into advanced
stage®




3/30/2018

e
Static Perimetry’ Central 30°

- Stimuli of varying luminance levels - 32
- Deviations from normal hill of vision' - 30-2
- Constriction of boundaries . 24-2
- Depressions of sensitivity A
- Quantifies patient’s sensitivity to light o L L D

IDEAL VERSUS PRACTICAL PERIMETRIC TESTING
SPATIAL BESOLUTION RESOLUTION OF
Ty
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- 59 locations within central 30°
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Macular Testing

- 10-2
- M (12°)

MACULA TEST PATTERNS

" 02
5t batems N wstizcatons

Goldmann Sizes

- Standard = Round, size Il

GOLDMANN SIZES | TOV

The size conventions used tosay to describe &
perimetic stimuhis ase derived from the work B P01

Goldmann,

Goldmann perimeter in 1046, He defined standard

staes for perimetric stimull, and the Goldman sizes x
1oV are stll widely used Each step corresponds

to:a change in dismeter by a factor of 2 and in area

by a factor of 4. Stze 11 is several times smaller than

the physiological lind spot and was conssdered to

be an accurate meMurement size.

The Goldmann semukas sizes 110 V are presersed in
relation to the size of the physiclogieal bénd spot.
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Static Perimetry Advantages

- Clinical gold standard
- Automated

- Glaucoma?

- Macular diseases

Static Perimetry Disadvantages

- Learning curve S
- Fatigue AL R T
- Subjective e

- Poor testtakers ~ cocsssemesmeees =
- Limited to central 30 degrees
- Low spatial resolution’




SAP in Advanced Glaucoma
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Kinetic Perimetry

- Moving stimuli moved from non-seeing to seeing areas’

- Patient response = location of specific light sensitivity
threshold = Lae—

)

Kinetic Perimetry
- Isopters

MORMAL ISOPTERS FOR DIFFERENT STIMULUS TYPES.

By ssiog

HILL OF VISION AS A TOPOGRAPHICAL MAP

Kinesic results are

map. Localized areas of non-seeing.

similarty to & topographical map. Lines of equal stimulus intensity and size are
called opters and ae used to cisplay the hil of vision in a two-dimensional map, simiar 10 contour ines on a topogmphical
own by the flled light blue circle. represert scotomas or areas. of non-




Isolated Scotomas

IDENTIFICATION OF ISOLATED SCOTOMAS.
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Stimuli

- Stimulus types/size/intensity/speed

# I kinetic perimetry, oving
& vector from an wes of nar mum-udmlru(nw) I n nonmal visualfield, the area of non-seeing to seeing s
towards

typieally in the direction from the periphery
a contour line of the hill of vision.

hill of vision ean be drawn by

& stmutus of fued intensty and size along

several thresholds
of equal senstivity (middle) thus forming an isopter 8nd by drawing seversl isopters (boftom). An opter can be thought of as.

Stimuli
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Low vision (end stage diseass)
Far periphery (determination of anatomical
wistual fiekd borders)
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Reliability®

CHECKING FOR SHORT-TERM FLUCTUATION

LOW SHORT-TERM
e s B o et ol

'\\

HIGH SHORT-TERM FLUCTIMNON
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FALSE NEGATIVES
FALSE POSITIVES
3 respar stimu

Smaller or less
intense stimulus
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Kinetic Perimetry Automation

- Manual
- Goldmann

+ Automated’
- Expected responses known
- Ptosis template

- Semi-Automated’
- Predefined template
- Responses can be repeated or deleted

Kinetic Perimetry Advantages

- Easy to understand
+ Moving stimulus
« Children, cognitive impairment

- Faster

+ Higher spatial resolution

- Advanced scotoma detection*
- Periphery

Kinetic Perimetry Disadvantages

+ Examiner skill
+ Manual* — Semi-Automated
- Standardization® ©

- Learning effect

- Reaction time and fatigue®
- Small sensitivity changes
- Diffuse loss

o

Image courtesy of: ht:/pn.bmj comicontent/15/5/374
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Reaction Time Reaction Time
PATIENT REACTION TIME COMPENEATION EXAMPLE OF THE CLINICAL USEFULNESS OF REACTION TIME COMPENSATION
[.nw"" O . NE_:WC"IDN»“:&( T:;lf
P L -3”
o &5
= . « d
v L time (boid red, na.d-.-nwn) to determine the patient’s reaction time and by turmning "m;(':'\': annsuun on
s, cme can mesoun for ths ag, (right), the patiant's adjusted dafect size is reveaied.
I —
Clinical Use Advanced Glaucoma
+ Advanced glaucoma - Small central island and larger temporal island®
- Preferred by patients* - SKP provides additional information
- Improved retest ability* I ®
- - .w.
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Advanced Glaucoma®

Advanced Glaucoma®
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Optic Neuropathy’ Neurological cases
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Retinitis Pigmentosa
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Disability Exams

+ Social Security Administration (SSA) requirements

93 o s s

i
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Ptosis Testing
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