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Pupillary light response changes in patients with Mild Cognitive 
Impairment
Kallene S. Vidal2, Balazs Nagy2, 6, Mirella T. Barboni2, Ana 
Luiza V. Milioni2, Paulo A. Hidalgo1, Gloria L. Duque-Chica3, 
Geraldo Busatto-Filho4, 5, Dora F. Ventura2, 4. 1Prevent Senior, São 
PAulo, Brazil; 2Department of Experimental Psychology, University 
of São Paulo, São Paulo, Brazil, São Paulo, Brazil; 3Departamento de 
Psicología, Universidad de Medellín, Medellín, Colombia; 4Núcleo de 
Apoio à Pesquisa em Neurociência Aplicada (NAPNA), Universidade 
de São Paulo, Brazil, São Paulo, Brazil; 5Laboratory of Psychiatric 
Neuroimaging (LIM 21), Departamento de Psiquiatria, Faculdade de 
Medicina, São Paulo, Brazil; 6Department of Mechatronics, Optics 
and Engineering Informatics, Budapest University of Technology and 
Economics, Budapest, Hungary.
Purpose: Mild cognitive impairment (MCI) is associated with 
an increased risk of developing dementia, which is considered 
prodromal to Alzheimer’s disease (AD). Previous studies reported 
retina nerve fiber layer (RNFL) thickness and circadian system 
alterations in patients with MCI. Since a decreased number of 
intrinsically photosensitive retinal ganglion cells – ipRGCs, which 
mediate circadian rhythm, is correlated to the reduction of RNFL 
thickness in glaucoma patients, we hypothesized that ipRGCs may 
be affected in MCI. So, our objective was evaluate the cone, rod and 
ipRGC contributions to the pupillary light response (PLR) in patients 
with MCI compared to a control group.
Methods: Patients with MCI were diagnosed at The Laboratory 
of Psychiatric Neuroimaging (LIM21) and underwent a complete 
ophthalmological examination in the Psychophysics and Clinical 
Electrophysiology of Vision Laboratory at University of São Paulo. 
Medical conditions such as disabling chronic diseases, psychiatric 
disorders, ophthalmological diseases were exclusion criteria. The 
PLR was evaluated using a Ganzfeld (Q450, Roland), controlled by 
the RETI–port system (Roland Consult, Brandenburg, Germany). The 
stimuli consisted of 1s blue (470 nm) and red (640 nm) light flashes 
alternately. To assess the contribution of the different photoreceptor 
types we used 640 nm flashes at 2 log cd/m2 for cones, 470 nm at -3 
log cd/m2 for rods and 2 log cd/m2 for ipRGCs
Results: We present the preliminary results obtained from six 
patients with MCI (75.33 yrs ± 6.74) and five controls (62.80 
yrs ± 10.59; p=0.52). We found an abnormality of cone and rod 
contribution in the MCI group. With the red stimulation, the time to 
reach the peak amplitude (PA) was shorter in MCI than in the control 
group (p=0.03). The same was observed with -3 log cd/m for blue 
stimulation (p=0.03). In relation with the ipRGCs (blue stimulation), 
we noticed a similar time decrease to reach the PA (p=0.02). In 
addiction, the normalized median constriction amplitude of the 
pupillary sustained response (SR) of the PLR between 6 and 8 s after 
light offset was smaller in MCI than for the control group (p=0.03).
Conclusions: Our results suggest that cones, rods and ipRGCs 
contributions to PLR are affected in patients with MCI. Further 
studies might increase the number of subjects evaluated to observe if 
the results would be replicated in a larger population.
Commercial Relationships: Kallene S. Vidal, None; Balazs Nagy, 
None; Mirella T. Barboni, None; Ana Luiza V. Milioni, None; 

Paulo A. Hidalgo, None; Gloria L. Duque-Chica, None; 
Geraldo Busatto-Filho, None; Dora F. Ventura, None
Support: FAPESP (Projeto Temático 2014/26818-2; Projeto Regular 
2016/04538-3; Pesquisador Visitante 2014/06457-5; Bolsa de Pós-
doutorado 2015/22227-2), and CAPES (Programa Pró-Amazônia 
3263/2013)

Program Number: 5090 Poster Board Number: B0700
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Development of an open-source pupilometer for testing 
melanopsin responses
Jesse Gale1, Elf Eldridge2, Shaetrun Pathmanathan2, 
Kapeteni Polutea2, Gideon Gouws2, Simon Fraser3. 1University 
of Otago, Wellington, New Zealand; 2School of Engineering and 
Computer Science, Victoria University of Wellington, Wellington, 
New Zealand; 3School of Design, Victoria University of Wellington, 
Wellington, New Zealand.
Purpose: The intrinsically-photosensitive melanopsin-expressing 
retinal ganglion cells are of interest for many reasons. Quantifying 
melanopsin function with the post-illumination pupil response (PIPR) 
is of potential use in clinical research, but devices to test this response 
are expensive and are not portable. We aimed to develop a cheap and 
portable open-source pupilometer with the capacity to measure PIPR.
Methods: A pupil measurement device was developed using 
widely available low cost componentry based on a Raspberry Pi 
microprocessor platform and infra-red camera. The design, software, 
and early findings were made freely available on an open source 
directory.
Results: A portable 3D-printed goggle-shaped design was developed, 
that could be replicated anywhere worldwide for less than $200, 
including optics, electronics, and colour filters. Infrared video of the 
pupil was obtained and automated real time pupil size analysis was 
developed based on previously published techniques. Multicolour 
light-emitting diodes of variable intensity were used to stimulate 
pupil responses, offering illuminance in the blue channel up to 200 
cd/m^2. The PIPR was measured and quantified in normal volunteers.
Conclusions: The proliferation of cheap components, powerful and 
versatile microprocessors, and 3D printers enables the development 
of new clinical and research tools at low cost.
Commercial Relationships: Jesse Gale, None; Elf Eldridge, 
None; Shaetrun Pathmanathan, None; Kapeteni Polutea, None; 
Gideon Gouws, None; Simon Fraser, None
Support: Capital Vision Research Trust - summer student funding
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Post-illumination pupillary light response (PIPR) to intermittent 
light exposure is larger than the response evoked by the 
continuous light stimulus
Shakoor Ba-Ali2, 1, Henrik Lund-Andersen2, 1, Adam Brøndsted2, 1. 
1University of Copenhagen, Copenhagen, Denmark; 2Department of 
Ophthalmology, Rigshospitalet, Glostrup, Denmark.
Purpose: The intrinsic photosensitive retinal ganglion cells (ipRGCs) 
are known to integrate the light signals over time in order to 
synchronize the circadian rhythm. We tested the hypothesis that the 
pupillary light response (PLR) is larger as result of intermittent light 
stimuli compared to continuous light exposure.
Methods: PLR was recorded in 36 healthy subjects, one patient 
with choroideremia (rod-cone degeneration) and one glaucoma 
patient (melanopsin dysfunction) using three different pupillometry 
protocols. Each protocol began with five minutes of dark-adaptation. 
Protocol-1 consisted of 20 s continuous illumination (463 nm, 
100 lux) followed by post-illumination pupillary response (PIPR) 
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recording in 40 s. Protocol-2 included seven sequences of 5 s light-on 
and 5 s light-off, followed by PIPR recording in 40 s. Protocol-3 
consisted of three sequences of 10 s light-on and 40 s light-off 
periods. Maximum contraction amplitude during the illumination 
period constituted the mixed response of rod/cone and melanopsin, 
while the late re-dilation phase of PIPR (PIPR) was used as a marker 
of melanopsin-mediated pupil response.
Results: Both the maximum contraction amplitude and the PIPR 
were larger with intermittent light stimuli of shorter duration 
(protocol-2) compared to a single continuous illumination 
(protocol-1) (p < 0.0001). Protocol-3 produced also a larger 
contraction amplitude compared to protocol-1 (p = 0.0001), but 
failed to elicit a larger PIPR (p = 0.12). The three protocols could 
differentiate between cone- and melanopsin-mediated PLR in the 
choroideremia and the glaucoma patients (Figure 1). While the PIPR 
was reduced in the glaucoma patient, we observed an increased PIPR 
in the choroideremia patient.
Conclusions: Our results are consistent with our hypothesis that 
intermittent light stimuli elicit larger PIPR than continuous stimulus.

The pupil light response in a healthy subject (black), a glaucoma 
patient (blue) and a choroideremia patient (turquoise), using three 
different pupillometry protocols. The glaucoma patient showed 
reduced post-illumination pupil responses in all three protocols, 
while the choroideremia patient had increased post-illumination 
pupil response. The pupillary re-dilations during light-off periods in 
protocol-2 and 3 were almost absent in the choroideremia patient.
Commercial Relationships: Shakoor Ba-Ali, None; Henrik Lund-
Andersen, None; Adam Brøndsted, None
Support: Karen Svankjær Yde's Memorial Foundation and Christian 
Andersen's Memorial Foundation
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Light-Induced Tearing Reflects the Spectral Characteristics of 
Melanopsin Phototransduction
Shaobo Lei1, Xingqiao Chen2, Marija Zivcevska1, Herbert C. Goltz3, 2, 
Agnes M. Wong3, 4. 1Program in Neurosciences and Mental Health, 
The Hospital for Sick Children, Toronto, ON, Canada; 2The Krembil 
Research Institute, Toronto Western Hospital, Toronto, ON, Canada; 
3Department of Ophthalmology and Vision Sciences, University 
of Toronto, Toronto, ON, Canada; 4Department of Ophthalmology 
and Vision Sciences, The Hospital for Sick Children, Toronto, ON, 
Canada.
Purpose: Light-induced tearing is a protective reflex associated 
with painful sensation of light, however, it is still unclear which 
light sensor provides input to this reflex. We hypothesized that 
light induced tearing is melanopsin-driven. This study tested this 
hypothesis by investigating the spectral characteristics and intensity-
response function of light induced reflex tearing and its correlation 
with the melanopsin driven post-illumination pupil response (PIPR).
Methods: 11 visually normal participants completed the experiment, 
which consisted of 15 trials of 1-minute anesthetized Schirmer’s test 
on the right eye while pupil response was simultaneously recorded 
from the left eye using a video-based eye tracker. At 20 s of the trails, 
subjects receive either no light stimulation (baseline trial) or one 
flash of red (640±10 nm) or blue (467±17 nm) light stimuli of 400 
ms duration presented to both eyes using a Ganzfeld stimulator. Light 
condition trials were presented in alternating fashion at 7 incremental 
steps of intensity (0.1, 1, 3.16, 10, 31.60, 100 and 400 cd/m2). PIPR 
was defined as the mean pupil diameter reduction from 10 to 30 s 
post illumination. Two-way repeated measures ANOVA and Pearson 
correlation coefficient were performed on tear production and PIPR 
data for statistical analysis.
Results: Tear production in response to 10 to 400 cd/m2 blue light 
was significantly greater than baseline, and it increased steadily with 
increasing light intensity. Red light did not induce significant tear 
production until 400 cd/m2. There is a positive linear correlation 
between PIPR and tearing in response to blue light (R= 0.61, 
p<0.001) but not to red light (R=0.13, p=0.25).
Conclusions: The intensity-response function and spectral 
characteristics of light-induced tearing are highly consistent with the 
features of melanopsin phototransduction. This finding is the first 
in-vivo evidence supporting the idea that light-induced tearing is 
mediated primarily by melanopsin photoactivity, which is a valuable 
insight into the mechanisms of photophobia.
Commercial Relationships: Shaobo Lei, None; Xingqiao Chen, 
None; Marija Zivcevska, None; Herbert C. Goltz, None; 
Agnes M. Wong, None
Support: Supported by the Canada Foundation for Innovation, John 
and Melinda Thompson Endowment Fund for Vision Neuroscience, 
and the Department of Ophthalmology and Vision Sciences at The 
Hospital for Sick Children.
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The ipRGC-Driven Pupil Response with Light Exposure in 
Children
Lisa A. Ostrin. Optometry, University of Houston College of 
Optometry, Houston, TX.
Purpose: Time spent outdoors has been linked to the development 
and progression of myopia in children. The protective effects of 
light may be mediated in part by the intrinsically photosensitive 
retinal ganglion cells (ipRGCs), which signal environmental light, 
control pupil size, and entrain circadian rhythm. Here, the ipRGC-
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driven pupil response was evaluated in children, and examined with 
refractive error (RE) and light exposure.
Methods: Pupil responses were measured in school-aged children 
(5-12 yrs, n=11). Subjects wore an actigraph device continuously 
for one week for objective measures of light exposure prior to pupil 
measurements. One second (s) long wavelength (LW) light (651nm, 
133 cd/m2) and 10 increasing intensities of 1s short wavelength (SW) 
light (456 nm, 0.167 to 167 cd/m2) were presented to the dilated left 
eye, and pupil diameter was recorded in the right eye. The 6s post-
illumination response (PIPR) was calculated as the relative pupil size 
6-7s after light offset. The stimulus response function for intensity vs 
PIPR was fitted with a piecewise 2-segment linear regression, and the 
break point was taken as the melanopsin threshold. Cycloplegic RE 
and axial length (AL) were measured.
Results: Mean RE (± SD) was -0.12±0.8 (+1.2 to -1.4). Subjects 
spent an average of 80.3±38.3 minutes outdoors per day over the 
previous week. The 6s PIPR had a graded response to increasing 
SW light intensities from 0.93±0.01 to 0.65±0.03, with lower values 
indicating increased ipRGC activity. Mean melanopsin threshold was 
5.12 cd/m2 (0.84–16.7 cd/m2), which was significantly associated 
with cumulative light exposure over the previous 24 hours (r2=0.4, 
p<0.05) and mean time outdoors per day over the previous week 
(r2=0.4, p<0.05). Additionally, the 6s PIPR was associated with 24 
hour light exposure for midrange intensities, 0.87-8.33 cd/m2. There 
were no associations between ipRGC-driven pupil metrics with RE or 
axial length.
Conclusions: The ipRGC-driven pupil response in children was 
associated with previous light exposure and time spent outdoors. 
The melanopsin threshold measured here in young subjects was 
similar to that measured previously in an adult population. There 
were no associations between the ipRGC-driven pupil response and 
RE or axial length in this cohort. However, evidence suggesting 
that children with myopia spend less time outdoors warrants further 
longitudinal studies evaluating the role of ipRGCs in eye growth.
Commercial Relationships: Lisa A. Ostrin, None

Program Number: 5094 Poster Board Number: B0704
Presentation Time: 3:45 PM–5:30 PM
Evaluation of Quantitative Pupillometry for Detection of 
Intracranial Pressure Changes in Healthy and Idiopathic 
Intracranial Hypertension Subjects
Timothy Soeken1, Al Alonso2, Aaron Grant1, Eusebia Calvillo2, 
Jonathan Clark2, Dorit Donoviel2, Eric Bershad2. 1Ophthalmology, 
San Antonio Uniformed Services Health Education Consortium, Fort 
Sam Houston, TX; 2Baylor College of Medicine, Houston, TX.
Purpose: There is a need to develop non-invasive methods to 
monitor the intracranial pressure (ICP) in space and on earth. It 
is unknown whether pupillary reactivity will decrease when ICP 
is elevated but without brain injury or cerebral edema, such as in 
patients with idiopathic intracranial hypertension, or healthy subjects 
undergoing physiological maneuvers to transiently elevate the ICP. 
We sought to determine the pupillary reactivity related to maneuvers 
that elevate ICP including head down tilt, breath holding and Valsalva 
maneuver in healthy subjects and patients with idiopathic intracranial 
hypertension.
Methods: Healthy subjects underwent eight different test scenarios 
including Valsalva maneuver, breath holding or resting in three 
different body positions (upright, supine or 45 degree head down tilt 
(HDT)) in randomized order. Idiopathic intracranial hypertension 
subjects underwent five different test scenarios including resting in 
five different body positions (upright, supine, 15 HDT, 30 HDT, 45 
HDT). The pupillary dynamics were automatically calculated by the 

pupillometer and additionally converted to a composite measure of 
pupillary reactivity known as the neurological pupillary index “NPI”.
Results: Forty-one subjects were enrolled in the study; 30 healthy 
subjects, and 11 IIH. The mean age of our population was 32 years 
with 66% females. In the healthy subjects, the NPI, MAX and MIN 
were observed to change with position. In this same population, there 
was also a small but statistically significant decrease in NPI observed 
in the upright position after breath holding. The results for the IIH 
test subjects are currently under review.
Conclusions: We observed a statistically significant change in 
the healthy test subjects and IIH test subjects based on changes in 
position and task. There was also a statistically significant difference 
between the healthy subjects and the IIH subjects. This is consistent 
with our hypothesis that elevated ICP may result in decreased 
pupillary reactivity even in the absence of brain edema. However, the 
magnitude of change was small, and variable between subjects so it is 
unlikely that based on this initial data that this method could be used 
clinically without individual subject calibration.
Commercial Relationships: Timothy Soeken, None; 
Al Alonso, None; Aaron Grant, None; Eusebia Calvillo, None; 
Jonathan Clark, None; Dorit Donoviel, None; Eric Bershad, None
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The dynamic pupillometry assesses retinal functions in cataract 
patients
Jun Yuan2, Caiping Hu1. 1Ophthalmology, Hubei University of 
Science and Technology, Xianning, China; 2Ophthalmology, 
Zhengzhou Second Hospital, Zhengzhou, China.
Purpose: The objective, non-invasive examinations of retinal 
functions before cataract surgery are important. The digital analyses 
of dynamic pupillometry provides another possibility to do this work. 
We try to evaluate the chromatic pupillary response as a means of 
assessing outer and inner retinal functions in patients with cataract.
Methods: We recorded the monocular dynamic pupillometry 
(MonCV3 Metrovision) in cataract patients before any medication 
and compare their postoperative visual acuity (VA) and the dynamic 
pupillometry. Dynamic pupillometry to a brief light flash (1s) was 
recorded in 29 healthy controls and 45 patients with cataract in our 
laboratory from January 2015 to October 2016. The red, green and 
blue flash light stimuli were tested separately. The prognostic value 
for visual acuity and retinal ganglion cells of dynamic pupillometry 
were explored in cataract patients.
Results: The best postoperative visual acuity of these cataract 
patients were used as standard retinal functions (especially macular 
zone). We analyzed seven indices in dynamic pupillometry to red, 
green and blue flash light stimuli in all these cataract patients. 
Baseline pupil diameter (BPD), minimium pupil diameter (MPD), 
and maximum dilation velocity (MDV) were negatively correlated 
with macular function (p\0.01) among cataract patients. Absolute 
constriction amplitude (ACA), average constriction velocity (ACV), 
percent pupil contraction (PPC) and duration of contraction (DC) 
had the most significant relationship with postoperative visual acuity 
(VA). The red, green and blue lights showed no significent difference 
in prognosing the visual acuity of cataract patients. The function 
of retinal ganglion cells can be assessed with duration of dilatation 
(DD).
Conclusions: Some specific indices of dynamic pupillometry 
signifcantly display the functions of retinal macular zone in patients 
with cataract. In addition to assessing retinal ganglion cells, the 
dynamic pupillometry could prognose the visual acuity in cataract 
patients.
Commercial Relationships: Jun Yuan, None; Caiping Hu, None
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DOES PUPILLARY DIAMETER CHANGE IN BRANCH 
RETINAL VEIN OCCLUSION?
Zeliha Yazar, Emre Istiklal Durgunlu, Halil Huseyin Cagatay. 
Ophthalmology Department, Kafkas University, Faculty of Medicine, 
Kars, Turkey.
Purpose: Comparison of the pharmacologic mydriasis diameters, 
mydriasis diameters under various illumination circumstances 
between the eyes with branch retinal vein occlusion(BRVO) and 
healthy eyes.
Methods: Our study includes 30 patients diagnosed with BRVO 
that admitted with vision declining for the last 6 months without 
any treatment. The eyes with BRVO are received as study group 
and the other healthy eyes are considered to be control group, ie. the 
study includes 60 eyes. The findings were evaluated by performing 
biomicroscopic and fundus examination and the best corrected 
visual acuity(BCVA) was measured. Initially scotopic and soon 
after mesopic and photopic pupil diameters(PD) were measured 
after waiting in a dark room for at least 15 minutes(min) before 
pupil dilatation with Sirius device (CSO; Sirius, Florence, Italy) 
that analyses anterior segment with combination of scheimpflug 
camera and placido disc technique. Then, 0.5 % tropicamid and 2.5 
% phenylephrine hydrochlorid were dropped in 2 sessions with an 
interval of 15 min, the mydriatic PD of both eyes were measured 
with Sirius device after waiting for 45 min. The results of both 
groups have been compared and analyzed using SPSS Statistics 22.0 
program.
Results: 15 patients(50 %) were male, mean age was 59,06(±12,09) 
years. The region of the occlusion was superior temporal vein for 
17 patients (56,67%) and inferior temporal vein branch region for 
13(43.33 %). Mean VA for the control group according to logMAR 
chart was 0,11±0,24 and 0,33±0,44 for the study group(p=0). 
Statistical analysis of the scotopic PD have revealed no statistical 
significance between study group(4,87±0,98mm) and control 
group(4,47±0,98mm). Analysis of the mesopic PD have also revealed 
no statistical significance between the study group (3,76±0,90mm) 
and 67 control group (4,08±0,88mm). Analysis of photopic PD has 
also showed no statistical significance between the study group 
(3,27±0,72mm) and the control group (3,06±0,40mm). Mydriatic 
pupil diameter has also been measured with Sirius device for 
both groups. Mean PD for the study group was 7,87±0,7mm and 
7,76±0,68mm for the control group with no statistical significance.
Conclusions: Comparison of the pharmacologic mydriasis diameters 
and mydriasis diameters under various illumination circumstances 
between the eyes with BRVO and healty eyes have revealed no 
statistical significant difference. Branch retinal vein occlusion does 
not cause changes in pupil diameters.
Commercial Relationships: Zeliha Yazar, None; Emre 
Istiklal Durgunlu, None; Halil Huseyin Cagatay
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Repeatability of Objective Pupil Function Measurement Among 
Collegiate Athletes
Mark W. Swanson1, John Jones2, Michael Goodlet2, Kenny Brock2, 
Joseph Edison2, Siraj Abdullah2, Katherine Weise1, Heath Hale3. 
1Optometry, Univ of Alabama at Birmingham, Birmingham, AL; 
2Edward Via College of Medicine, Auburn University, Auburn, AL; 
3Sports Medicine at Children’s Hospital, University of Alabama at 
Birmingham, Birmingham, AL.
Purpose: The diagnostic and prognostic importance of pupil findings 
in severe traumatic brain injury is well established. Objective 

pupillometry has been proposed as a potential screening tool for mild 
traumatic brain injury/concussion. The purpose of this study was 
to evaluate the repeatability of objective pupillometry in collegiate 
athletes performed by non-ophthalmic personnel.
Methods: A total of 186 collegiate athletes across eight sports 
consented to participate. Pupil function testing was done indoors in 
similar lighting conditions after an athlete’s training session by a 
single member of the Auburn University medical staff. Each measure 
was repeated twice per eye. All measurements were done with the 
Neuroptics NPi 200 infrared pupilometer. During measurement a 
short duration light is flashed and a three second video of the pupil is 
captured. Eight measures of pupil function are generated including: 
maximum and minimum size, maximum constriction velocity, 
average constriction velocity, percent constriction, constriction 
latency, dilation velocity and a proprietary index value the NPi. 
Intraclass correlation coefficients(ICC) were generated for each 
measure. Within subject root mean square error from general linear 
equations was used to develop smallest real differences(±1.96X √2 X 
Std dev) for each test parameter.
Results: Intraclass correlation coefficients (ICC) were good to 
excellent for all parameters with the exception of latency, which was 
poor at 0.27 and 0.28 OD and OS respectively. Mean differences 
between the first and second measures (bias) was minimal for all 
measures, the largest being +1.4% for Right eye percent constriction. 
Bias was minimal for the Left eye percent constriction at +0.08%. 
Smallest real differences were widest for the velocity measures 
constriction velocity (OD ±1.05, OS ±0.94) and maximum 
constriction velocity (OD ±1.36, OS ±1.24). Dilation velocity showed 
narrower smallest real differences at (OD ±0.58, OS ±0.47). Despite 
poor ICC smallest real differences were extremely narrow for latency 
measures(OD±0.06, OS± 0.07).
Conclusions: Non-ophthalmic medical staff are able to generate 
reproducible pupil function measures using the Neuroptics NPi200 
pupilllometer. The utility of the device in concussion management 
warrants further study.
Commercial Relationships: Mark W. Swanson, None; 
John Jones, None; Michael Goodlet, None; Kenny Brock, None; 
Joseph Edison, None; Siraj Abdullah, None; Katherine Weise, 
None; Heath Hale, None

Program Number: 5099 Poster Board Number: B0709
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Clinical Presentations of Pediatric Horner Syndrome at 
Children’s Hospital and Medical Center in Omaha
Frankie Smith1, Geetanjali Rathore1, 2, Donny Suh1, 2. 1University 
of Nebraska Medical Center, Omaha, NE; 2Children’s Hospital and 
Medical Center, Omaha, NE.
Purpose: Anisocoria with a concern of Horner syndrome is a 
common reason for referrals to optometrists and ophthalmologists. 
A retrospective analysis was performed in order to understand the 
multiple signs of Horner syndrome and to recommend protocols for 
pediatricians to obtain an accurate diagnosis of Horner syndrome and 
basis for appropriate referral.
Methods: The medical records of 17 pediatric patients with Horner 
syndrome, neonates to eighteen years of age, were collected and 
analyzed from January 1st, 2010 – February 1st, 2015. Data recorded 
by the neurology department included age, presenting symptoms, 
other medical history, allergies, medications, pupil size, presence 
of anhidrosis, and presence of ptosis. Also, from those patients who 
had pupil sizes measured, the average degree of anisocoria was 
calculated.
Results: In addition to anisocoria, all 17 Horner syndrome patients 
had other clinical findings of Horner’s:100% had ptosis, and 25% 
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had anhidrosis. Of the available pupil size data, the mean level 
of anisocoria was 2.06 mm with a range of 1-4 mm and standard 
deviation of 1.17 mm. Other findings often associated with pediatric 
Horner syndrome such as heterochromia and inverse ptosis were not 
recorded by the pediatricians or neurology department.
Conclusions: In all of the patients, a diagnosis of Horner syndrome 
was confirmed with the presence of anisocoria along with ptosis 
and other clinical findings. Next to ptosis, anhidrosis was the most 
common clinical presentation. In addition to the actual presence 

of anisocoria, we recommend that pediatricians and neurologists 
measure the actual pupil sizes to determine the degree of anisocoria 
in dark and in light, as it may help distinguish normal physiologic 
conditions from underlying pathology. Also, documenting other 
clinical findings of anhidrosis, ptosis, or reverse ptosis may be helpful 
in making an accurate diagnosis of Horner syndrome.
Commercial Relationships: Frankie Smith, None; 
Geetanjali Rathore, None; Donny Suh, None


