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Why is Perimetry important?

By Miquel Perello Nieto - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=37868501



How do we do perimetry in kids?



Pediatric Perimetry
• What are the challenges?



Humphrey Field Analyzer










Advanced Vision Analyzer (Elisar Vision)

Heru VR (Heru, Inc)

Radius (Glaukos)

Smart System VR Headset (M&S Technologies)

VisuALL (Olleyes)

Vivid Vision Perimetry (Vivid Vision)

VF2000 (Micro Medical Devices)



VisuALL Kids (Olleyes) Game-based format for kids






• Portable
• Comfortable (compared to HVF)
• Creative test strategies can be employed
• Test runs automatically in headset 
• Lower capital and space requirements 

What to Love: 



• Hardware
• Backgrounds aren’t the same
• Can’t compare attenuation values 1 to 1
• Challenge to dim pixel stimulus enough to 

detect mild changes 

What gives me pause: 



• Validation/data

What gives me pause: 



Study Design 

 50 normal subjects ages 9-17 (mean=13 years, 50% female) 
 Performed HFA SITA Standard 24-2 and Olleyes VisuALL 

pediatric threshold perimetry. 
 Test time, reliability parameters, and effects of age, gender, and 

ethnicity were evaluated. 
 Threshold sensitivities were established by percentile. 
 Patient satisfaction surveys were administered



Comparison of median threshold 
sensitivity with a numeric heatmap



Parametric regression of mean threshold sensitivity by age found 
similar small age-effects with the VRP and HVF devices.



Age range
Mean 

HVF Duration 
(min/eye)

Mean 
VRP Duration 

(min/eye)
8 - 10 years 6 min 9 sec 8 min 48 sec
11 -13 years 5 min 12 sec 7 min 50 sec
14 -17 years 5 min 2 sec 6 min 37 sec

Test Duration



Technology limitations

Wroblewski D, Francis BA, Sadun A, Vakili G, Chopra V. Testing of visual field with virtual 
reality goggles in manual and visual grasp modes. Biomed Res Int. 2014;2014:206082. 

• Creating an algorithm 
that balances reliability 
vs test duration

• Calibration of screens
• Leverage LED screens to 

display both sufficiently 
bright (small threshold 
value in dB) and 
sufficiently dim stimuli 
(large threshold value in 
dB)



● 19 pediatric participants (8-17 y/o) with:
○ Healthy afferent systems
○ No substantial refractive error

● Each participant was tested twice using 
the VRP device. 

● The primary outcome was threshold 
sensitivity at each 24-2 test location 

● Secondary outcomes were test duration 
and agreement between the first and 
second tests.

Follow-up Study Design 



Showing distribution of average 
sensitivities by location. Note 
the central cone of vision 
denoted by a light green cluster 
of the number 33.

Mean threshold for Test 1: 30.5 ± 4 dB 
Mean threshold for Test 2: 31.3 ± 2.8 dB

The values were more tightly clustered 
with smaller variation in Test 2 suggesting 
a mild learning effect

Mean age: 12.7 ± 2.5 years
Mean duration was 5.06 ± 1.5 min/eye. 

Prior study values 
without a central 
peak



The Olleyes VRP provides a reliable assessment of the visual 
field. It demonstrates minimal variability, and a short test 
duration, with only a mild learning curve

The testing strategies are DYNAMIC and improving all the time

Limitations: Small sample size, healthy volunteer children 

Future Directions: Investigate the relative shallowness of central 
hill of vision and test unhealthy eyes

Study Conclusions



Olleyes VisuALL: Adults 









 There are many VRP devices available with unique strengths
 Be sure to know what your device can do (Validation)
 Strength will come when availability produces frequent 

repeatability
 Pediatric-specific tests can cater to kids



Thank You
sylvia.groth@vumc.org
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