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Nothing to disclose



Ishihara
Original Pseudo-Isochromatic “PIP” Plates



Waggoner PIP-24
Pseudo-Isochromatic in Print and Digitized



D15 Standard and Desaturated
Color ordering strategy (abbreviated)



FM-100 (Farnsworth-Munsell)
Color ordering strategy - extended



Oculus Anomaloscope
Rayleigh color mixing



Cone-Isolation (CCT-HD)
Digital contrast sensitivity tuned to 
the specific cone populations



USAF Comparative Precision









Video of Cone Isolation 
Contrast Sensitivity Stimuli



Data from video



Some Cases





Subject: TB
5th generation working for U.P. in family – 18 months from retirement.

DVA uncorrected: OD 20/12 OS 20/12

NVA uncorrected: OD 20/16 OS 20/16

Binocular Balance: +0.50 OU to 20/20

BVA (Manifest): plan OU to 20/12

Peli-Robson CS: OD 3.2% OS 2.5% OU 3.2%

Linear Sine Wave Grating CS: 
◦ 6 cycles per degree OD 0.8% OS 0.8% OU 0.5%

◦ 12 cycles per degree OD 1.0% OS 0.6% OU 0.6%

◦ 18 cycles per degree OD 1.6% OS 1.6% OU 1.6%



Subject: TB
Bulls Eye CS

◦ Mesopic:18 cpd 12.5% 12 cpd 3.2% 6 cpd 1.8% 3 cpd 0.63% 1.5 cpd 0.63%

◦ Photopic: 18 cpd 2% 12 cpd 0.63% 6 cpd 0.63% 3 cpd 0.5% 1.5 cpd 0.63%

Stereo
◦ Randot Stereo: 20 seconds of arc

◦ Random Dot 3: 12.5 seconds of arc

◦ Distance Stereo – Chart 2020: 20 seconds of arc

Visual Fields
◦ 24-2 all normal

◦ 30-2 all normal

◦ Goldmann all normal



Color Testing
Waggoner PIP-24: 
7 of 9 errors

D15 regular and 
desaturated OD and OS 
separately, all 4 trials 
perfectly in order. 

D-15 is notoriously 
insensitive  to low to 
moderate deficiencies

Looks right









Severe Deutan





A Dental Professor
Research in: color for reconstruction



E.P. 29-yo female
Experiencing loss of vision in OS with pain which lasts for several hours. 

DVA OD 20/25 OS 20/25 OU 20/20

NVA OD 20/40 OS 20/30 OU 20/25

Binocular Balance: OD +0.50 -0.25 165 OS +0.50 20/20 OD, OS, OU

PRA: -3.50 NRA: +2.50

VEP’s: 5 check sizes, OD, OS, OU all normal with binocular summation 
and no latency differences and no overall delay.





Houston we have a problem!







B.C. 61-yo female
HTN since 1985, high cholesterol

1st exam at SCO: 10/27/17

DVA with Rx: OD 20/15 OS 20/15 OU 20/15

NVA with Rx: OD 20/20 OS 20/25 OU 20/25

Binocular Balance: OD +0.25 -0.50 x 59 OS +0.25  20/20 all

Brought back for DFE 11/16/17
◦ Scattered punched out lesions OU

◦ Pigmentary changes throughout

◦ CD OD .35/.35 OS .65/.65

◦ 24-2 OD ok - possible arcuate superior OS



Nidek Micro-Perimeter







58-yo male
9/7/17 sent in by outside OD

Type 2 diabetic – elevated A1C in June 7.3% - on steroid for pneumonia 
– BP 140/88

DVA with Rx: OD 20/15-3 OS 20/15-1 OU 20/15-2

NVA with Rx: 20/25+ all

ASEG – nothing interesting

PSEG OD shows Drusen scattered but not in OS. 

NOTES: OD appears like intermediate AMD. 2nd opinion by another 
doctor: Could be CACD but very asymmetric. Spectralis shows choroidal 
irregularity and Drusen affecting the RPE layer.



Multi focal ERG
OD                           OS



mfERG Ring Analysis



ColorDx CCT-HD Results



CCT-HD Data



Historical Methods: 
Lower Sensitivity and Specificity

The 
opportunity is 
to augment 
clinical data 
with a new test 
of vision 
function 
assessing cone 
function.



How about some 
vanilla color 
deficiencies?







Billing and Diagnosis Codes

Extended Color Testing: 92283 
approximately $65
◦Deutan H53.53

◦Protan H53.54

◦Tritan H53.55



Questions & Answers

Paul Harris, OD
Professor, Southern College of Optometry
1245 Madison Avenue
Memphis, TN 38104
901-722-3273


