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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

Financial Disclosure
None

Extent of Visual Field
• Binocular
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Evaluation of Visual Field¹
• Pathology
• Disease status
• Progression vs stability
• Treatment efficacy
• Visual Ability

Structure

https://www.ophthalmologymanagement.com/supplements/2017/december-2017/glaucoma-physician/widefield-oct-improves-glaucoma-management

https://www.oct-optovue.com/angioOCT-opticNerve/oct-angiography-opticNerve-4.html

Function Function 

https://www.nature.com/articles/srep25563/figures/4
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Function vs. Structure

Image courtesy of: https://www.researchgate.net/figure/Map-representing-the-relationship-between-Standard-Automated-Perimetry-visual-field_fig1_51546681

Hill of Vision
• Sensitivity to light depends on location¹

• Highest in center and decreases toward periphery

• Connect sensitivity thresholds at tested locations¹

Image courtesy of: https://entokey.com/visual-fields-in-glaucoma/

Hill of Vision
• Normal sensitivity to light ↓ at age 20

Origins of Perimetry

http://webeye.ophth.uiowa.edu/ips/PerimetryHistory/4-tangentscreen.htm

1889: Bjerrum

1857: Tangent screen 1869: Arc perimeter

1857: Bowl perimeter
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Origins of Perimetry
• 1945: Goldmann bowl

• 1980: Automating Goldmann

Non-Conventional Perimetry⁸
• Short Wavelength Automated Perimetry (SWAP)
• Flicker Perimetry
• Frequency Doubling Technology (FDT)

SWAP¹
• Blue-on-yellow
• Blue = short wavelength stimulus
• Yellow background suppresses green (medium) and red 

cones (long)

Image courtesy of: http://webeye.ophth.uiowa.edu/ips/PerimetryHistory/Short-wavelength-automated-perimetry.htm

SWAP¹
• Easy to understand
• Early glaucoma detection

• Long test
• Increased test=retest variability
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Flicker Perimetry⁸
• Flicker = light/dark stimulus alterations

Flicker Perimetry
• Sensitive and specific to early glaucoma detection¹
• Minimally influenced by media opacities

• More demanding of patients
• Instruction and observation even more important

Frequency Doubling Technology (FDT)⁸
• Frequency of light and dark stimuli appears 2x as actual 

when temporal frequency of counterphased frequency 
increased

• Stimulates magnocellular ganglion cell pathway

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 

stage⁹
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Static Perimetry¹
• Stimuli of varying luminance levels
• Deviations from normal hill of vision¹

• Constriction of boundaries
• Depressions of sensitivity

• Quantifies patient’s sensitivity to light 

Central 30°
• 32
• 30-2
• 24-2

G

Image courtesy of: https://www.cehjournal.org/article/visual-field-testing-for-glaucoma-a-practical-guide/

• 59 locations within central 30°
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Macular Testing
• 10-2
• M (12°)

Goldmann Sizes
• Standard = Round, size III

Static Perimetry Advantages
• Clinical gold standard
• Automated
• Glaucoma²
• Macular diseases

Static Perimetry Disadvantages
• Learning curve
• Fatigue
• Subjective
• Poor test takers
• Limited to central 30 degrees
• Low spatial resolution¹
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SAP in Advanced Glaucoma

⁵

Kinetic Perimetry
• Moving stimuli moved from non-seeing to seeing areas¹
• Patient response = location of specific light sensitivity 

threshold

Kinetic Perimetry

• Isopters
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Isolated Scotomas Stimuli
• Stimulus types/size/intensity/speed

Stimuli Reliability¹
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Kinetic Perimetry Automation
• Manual¹
• Goldmann

• Automated¹
• Expected responses known
• Ptosis template

• Semi-Automated¹
• Predefined template
• Responses can be repeated or deleted

Image courtesy of: https://www.haag-streit.com/haag-streit-diagnostics/products/perimetry/

Kinetic Perimetry Advantages
• Easy to understand

• Moving stimulus
• Children, cognitive impairment

• Faster
• Higher spatial resolution
• Advanced scotoma detection⁴
• Periphery

Image courtesy of: https://doi.org/10.3928/0191-3913-19910501-08

Kinetic Perimetry Disadvantages
• Examiner skill

• Manual⁴ → Semi-Automated
• Standardization³ ⁶

• Learning effect
• Reaction time and fatigue³
• Small sensitivity changes
• Diffuse loss

Image courtesy of: http://pn.bmj.com/content/15/5/374



3/30/2018

11

Reaction Time Reaction Time

Clinical Use
• Advanced glaucoma

• Preferred by patients⁴
• Improved retest ability⁴

Advanced Glaucoma
• Small central island and larger temporal island⁵
• SKP provides additional information
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Advanced Glaucoma⁵ Advanced Glaucoma⁵

Optic Neuropathy⁷ Neurological cases
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Retinitis Pigmentosa

Retinitis Pigmentosa Retinitis Pigmentosa
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Disability Exams
• Social Security Administration (SSA) requirements

Ptosis Testing

→

Untaped Taped

Ptosis Testing
Faster with kinetic

Driving
• Esterman- 120 test points (non-kinetic)

• Binocular

• Kinetic
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STATIC KINETIC
LOCATION Fixed # of predetermined 

locations
Individual adjustable moving 
targets

AUTOMATION Fully automated Semiautomated

SPATIAL RESOLUTION Low High

ACCURACY OF SENSITIVITY 
THRESHOLD

Higher Lower

BEST FOR DETECTING Small changes in sensitivity
Changes in central 30°

Small changes in spatial extent
Changes in periphery
Remaining vision in advanced 
disease
Children defects

COMMON USES Glaucoma
Macular diseases
Visual ability

Neuro-ophthalmological 
conditions
Peripheral retinal diseases
Low vision
Children
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