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Contact Information

Pupils were tracked with two 60 Hz infrared 

cameras recording simultaneous bilateral images, 
each with a resolution of 240 X 240 pixels/frame 
for approximately 23 pixels/mm. For each stimulus 

presentation, the amplitude of pupil constriction for 
each eye was defined:

The mean of the amplitudes of pupil constriction of 
the two eyes, in response to the same stimulus 

presentation, was calculated. Eight stimuli pairs 
were presented. The median of the mean 

amplitudes of pupil constriction in response to right 
eye and left eye stimulation was determined. A 

“RAPD score,” a log ratio that represented the 
relative asymmetry in pupillary constriction 
between the monocular stimuli, was defined:

Within nine months of pupillography, all patients 

underwent SAP using the Humphrey Field 
Analyzer IIi, 24-2, Swedish Interactive Threshold 

Algorithm. Correlations between the inter-eye 
difference in the afferent pupillary response and 
the inter-eye difference in mean deviation (MD) 

and pattern standard deviation (PSD) were 
explored. 

Results

The severity of glaucomatous optic neuropathy 

tends to be asymmetric. In a visual field analysis 
of 740 patients with glaucoma, Poinoosawmy et 
al. reported that among patients with visual field 

damage in at least one eye, 82% presented with 
mean deviation (MD) asymmetry ≥2 dB. Given 

this result, it follows that quantitative, automated 
assessment of the relative afferent pupillary 

response may be of utility in the detection of 
some subjects with glaucoma. 
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A new, binocular computerized pupillometer 

provides an automated method for the quantitative 
assessment of the afferent pupillary response. In 
patients with glaucoma, the inter-eye asymmetry in 

the pupil response correlates strongly with 
asymmetry in visual function, as measured by 

standard automated perimetry. In eyes with diffuse 
glaucoma damage, MD values more accurately 

summarize the level of severity of the glaucomatous 
visual field damage than do PSD values. Future 
studies are needed to evaluate the clinical utility of 

automated pupillography in the detection and 
management of patients with glaucoma, especially 

to determine its value as a screening tool in 
distinguishing patients with glaucoma from normal 

subjects. 
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Purpose

To evaluate the effectiveness of a new binocular 

infrared computerized pupillometer in the 
quantitative measurement of the relative afferent 
pupillary response in patients with glaucoma by 

assessing the correlation of the inter-eye 
difference in visual function as measured by 

standard automated perimetry with the inter-eye 
difference in the afferent pupillary response. 

Design

Prospective, observational study

The inter-eye differential pupillary response as 

measured by RAPD scores was 0.69 ± 0.59 (log 
units, mean ± standard deviation (SD)). The inter-
eye difference in MD was 5.67 dB ± 5.29 (mean ±

SD), and the inter-eye difference in PSD was 3.61 
dB ± 3.20 (mean ± SD). There was a strong 

correlation between the inter-eye difference in the 
afferent pupillary response and the inter-eye 

difference in MD (r = -0.77 (Spearman correlation 
coefficient), p < 0.001) and PSD (r = 0.57, p = 
0.01).

Figure 1: The automated 

pupillometer

Figure 2: The pupillometer’s interface.  The asterisk above the 

pupil tracings marks a blink that interrupted the sequence.  The 
interrupted pair of monocular stimuli were automatically repeated 

at the end of the trial. 

Figure 3: RAPD score vs. Inter-eye Mean Deviation Difference 

(right eye minus left eye). Negative RAPD scores signify subjects 
with a left relative afferent pupillary defect. The Spearman 

correlation coefficient is r = -0.77, p < 0.001.
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Figure 4: RAPD score vs. Inter-eye Pattern Standard Deviation 

Difference (right eye minus left eye). The Spearman correlation 
coefficient is r = 0.57, p = 0.01.

r = -0.77

r = 0.57

Methods

Twenty-three patients with glaucoma underwent 

examination with a prototype, automated, 
binocular pupillometer designed by Konan 

Medical USA. White, full-field visual stimuli 

were presented monocularly, alternating to 

each eye, while the fellow eye continued to 

view a nominal background and fixation target 

as a cyclopean scene. The machine was also 

capable of presenting colored, hemifield, 

quadrant, macular stimulating, and macular 
sparing stimuli, but those data are not 

presented here. 


