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FST defined as = Full-field Stimulus Test
S ≠ Sensitivity

T≠Threshold

OK to qualify: DA-FST, LA-FST, Blue FST, Red FST, 

FST Threshold, FST Sensitivity etc 
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Human Visual Perception

Vision starts at 
photoreceptor cells

Kim et al., 2022

Hood & Finkelstein, 1986



What is the function of photoreceptors?

Response varies with 
strength of the light



Perceptual consequences of 
photoreceptor function
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Perimetry/microperimetry



For severe vision loss due to inherited retinal diseases such as 
forms of Leber congenital amaurosis (LCA), 
there are two important considerations …

Large loss of light sensitivity
Oculo-motor instability



Perimetry/microperimetry
(localized)

FST
(full field)

Development of the FST
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How does FST quantitatively compare to …
Perimetry



Where does FST come from?



How does FST quantitatively compare to …
Pupillary light reflex (PLR)





FST as outcome measure in clinical trials
• RPE65-LCA: Jacobson, 2008 (NIH)
• RPE65-LCA: Banin, 2010 (MVRF)
• RPE65-LCA: Bennett, 2012 (CHOP/Spark)
• End-stage RP: Ahuja, 2013 (Second Sight)
• RP: Bittner, 2014 (NIH)
• MERTK-RD: Ghazi, 2016 (King Salman Center)
• End-stage RP: Edwards, 2018 (Retina Implant Alpha AMS)
• CEP290-LCA: Cideciyan, 2019 (ProQR)
• CNGA3-ACHM: Fischer, 2020 (RD-CURE)
• GUCY2D-LCA: Jacobson, 2021 (Sanofi/Atsena)
• CEP290-LCA: Pierce, 2024 (Editas)
• RLBP1-RD: Kvanta, 2024 (Novartis)



FST is not localized on the retina …

True but neither is visual acuity when <20/50



Visual acuity (under retinal imaging) in RPE65-LCA
P2

1.6o ~20/400

P4

3.3o ~20/800

P14

3.3o ~20/800



Key consideration: 
Which type of photoreceptor driving FST?

Photoreceptor types can be differentially susceptible to pathological 
processes and can exhibit distinct responses to therapeutic interventions.

From webvision.med.utah.edu



Normal

Complete ACHMXXX

XX BCM

Partial loss of function

X Complete loss of function

From webvision.med.utah.edu
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Use of two colors to determine the dominant 
photoreceptor type mediating the response

under dark-adapted conditions

Distinguishing between rods and cones

From webvision.med.utah.edu



7 examples of photoreceptor mediation in severe vision loss

Rod Cone Mixed



Evaluating cone function in retinas with retained rod function:
Light-adaptation to white background



DA vs LA FST



Personal opinions based on two decades of FST use:

• Most appropriate for detecting improvement of photoreceptor 
sensitivity from retina-wide severe vision loss 

• Simple and fast to obtain highly quantitative data directly 
related to the primary function of photoreceptors

• Need to be careful interpreting underlying mediation (e.g. red 
is not always cones)

• Meaningful change depends on photoreceptor type
• >1 log (>10 dB) for rods
• >0.5 log (>5 dB) for cones

• FST does not localize to retina, but neither does BCVA < 20/50
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