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Quantitative Pupillometry of the Pupillary Light Reflex in Koreans
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Purpose: To determine the normal ranges of various indexes of the pupillary light reflex measured by automated pupillometry in
Koreans.

Methods: We retrospectively analyzed 90 healthy adults who did not have any ocular diseases other than refractive errors. The
direct pupillary light reflex was measured with an automated dynamic pupillometer (PLR-200, NeurOptics Inc., Irvine, CA, USA).
A total of 7 indices were measured as follows; the maximum and minimum pupil diameters, constriction latency, constriction ra-
tio, maximum constriction velocity, average constriction velocity and average dilation velocity.

Results: There were no significant differences in quantitative indexes of the pupillary light reflex between fellow eyes. A sig-
nificant decrease in maximum pupil diameter, minimum pupil diameter, maximum constriction velocity, average constriction ve-
locity and average dilation velocity were observed with aging. In contrast, a significant increase in constriction latency was ob-
served with aging. There were no differences in quantitative pupil measurements according to gender (p < 0.001).
Conclusions: Quantitative measurements of the pupillary light reflex by dynamic pupillometry showed no significant differences
between fellow eyes. A significant decrease in pupil size, constriction velocity and dilation velocity, and an increase in pupil con-
striction latency were observed with aging.

J Korean Ophthalmol Soc 2017;58(6):712-717

Keywords: Pupil, Pupillary reflex, Pupillometer

FRUAE BRATE ohfeh ANAART HARS o o3 WAL ko] Mol ek R AT
1

H7leke 9 AMgET 53AAE S8 5aiiAke] A S5 Al (relative afferent papillary defect, RAPD)Z}+
F(afferent pathway) % 914 Z(efferent pathway)®] o= gk’ A4 HEAE 559 A7), mef, 24 Ukt
T 4 Slch WelolA FTuAIe) FEUAL Aol of ofat HEvSo] HARl AUl mora A W 7
ool Qe ASE FAFT=sHl(afferent pupillary WAL S 2 = EHEALS] o|ARS TS| 4R] ol &
defect, APD)2} s}, 1414170 U5 22 vjtfA A B woll de w2 A BlF= wtfEUHANswinging-
flashlight test)2 4741522540l 2 Slafo Tt
® Received: 2017. 2. 16. ® Revised: 2017. 4. 10. o, FEHReS HERe] Ao v Fash, 2kt
" Accepted: 2017. 5. 26 oA MY A2 WA Aot s mop FebAA ol A
® Address reprint requests to Hee Kyung Yang, MD NN &= _ = oy
Department of Ophthalmology, Seoul National University A T2 Brhhe S8 9A 0]1:]— AR S5 RE
Bundang Hospital, #82 Gumi-ro 173beon-gil, Bundang-gu, o9 Wrlsl= A 9 7HF dukal, 2ANIAL agjEY A
Seongnam 13620, Korea = =mlo] HHH O = 2= A -
Tel: 82-31-787-7379, Fax: 82-31-787-4057 A AAPE el W oR SYstRg, Btk o
E-mail: nan282@snu.ac.kr Ao HARALS] Ao ol kS w1 AR} 7F AJo| 2

(© 2017 The Korean Ophthalmological Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

712



= ]

Q27F 3 Q1
o] 2oz}
u, B2a7]9 Al
< dl ol3=el =
Bl o, 507 s
Yot @57} 24) o]
1 27 ¢ ARt B
= HEA FAPOfA @

o

oliz x]

el
=

1 9fofz= gl

ST A A

=

s
T
o]
AN =

o},
e
ARAtz Qs F3REE-S AolE
t}.’ Meeker et al’&
skt R0 AFo HrAR Awch
=390 97|17} 3 mm oA uj
5}9lct. Martinez-Ricarte et al®
Ft 553719 2Fe]7} 0.5 mmKEck
HAE 7 4= 9lom, 0.5 mmiE o &
A SRl A H o] Sk wf UebeS #Ekst
Aot o] HARLY] o R FEE| ojPrki B}
ek, Morris et al'e 2144 Wik BA501H 55 9 %
YHoz As BRE

o
ol sl 3 gl o

_/’\_01
hvz|

[e]
A g

ey

_/,\_/K]— olo

O

Al
=7

FgRog =T 4~
5'-7]9']' O#E:]oﬂ ‘I4'~ tﬂﬂ——— E.,]_U]— 04:77—7]— MMJ_ %1415 u]

=9lo] 1S 2o T3] Boev et al', Taylor et al” =
ol WSO, SR S A R, 4
'—:%”31‘ EH/\E ___4 E_J_H}o_‘] E]_O]:‘a‘]- Z]J_E. X-]E]:FH
o BAT A7 glolth ol AL 53A7 L 5
SR oY A RHE AHA o7 S4510], 2t Ao of
ff ghcloll Ao A X EAS Yokl wolo}
Aol w2 Ajol7} ql=A] dobui s,
CHatmt S

2011 195
Aol 275 Aol % The

g 20161 29714 gk 204114 904
Agke] Aol glar Fete] =

o
=]

Mol of WE okl Fark Aol F o] HefmgA
2o] 1.0 ol4el ARRFS HAROE Sk Qhta W3k
AL QbR 8 e 540] 32, BAjoly, QhY]
4, o 719, EEoR ) TRl WA
2ol WSS opr|shs W, Y FFT 5 ARAAA 4

T Be
] i?j(Declaratlon of Helsmlq)E —E—,—ﬁ}oﬂ
A19] 9] 3(institutional review board, IRB)
£2 Uk T Holag e S4e
o X Z9FHA|(NT-2000, Nidek, Gamagori, Aichi,
fpan) 5 ALSIof Q54 ST A5 494 0
WAL o188 PALAE A Pslsich TN A%
%%’—:Zj A(PLR-200, NeurOptics Inc., Irvine, CA, USA)=
ol9lct RISt 5U el ol A
At A B 4904 5354

2 7]&6}@ %% 3 lux 0|3}

=~
o

ks

1_.1_.
Hh= ol

o A 7| 7HEyecup)E e}l
180 microWatts/cm’2] 7= 2 185 milliseconds
3k Bk 29 32 frames® 5%7F S3HISS
HBEAHoZ 5o QFX% 3] 3
g wj7pA] Atel] it FE=7] MskE e AA
ATE PLR-200 555784 W& 7t Blol& | 43ls)
of, o FESHAL} vlaste] yHEkR; 1F Wol7t 74 A
%E}_.S,IS,IS,N
%! o]-g5to] A3 HRkAbol A F- 7714
. 2|55 A S(maximum pupil diame-
ter, MAX, mm)> F2] Aejo] 5327, HLE3AE
(minimum pupil diameter, MIN, mm)-2 Zd] == A]9] &
T7)2 Aos}t 534= H]E(pupillary constriction
percentage, CON, %) ‘MAX-MIN’-& MAXZE Yiro] -
3tk 534 ZE7](latency, LAT, sec)= ato] o)
Egeis 7HiE B S%0] ofy uixe] A7tolt

HaE4: 5 (average constriction velocity, ACV, mm/sec)

o $3 4% ¥ 5377}

7(

L E30] $25L 37]00 ‘MAX-MIN'G $=2A7k0 & LHe
Qlct. HEl<4(average dilation velocity, ADV, mm/sec)

5 & ] JEEe 2718 e Ao YR
t}. Z|tj4~=<(maximum constriction velocity, mm/sec)+=
$E8Hs B HuLeE A5 gholth g Al A &
Yo ZAzke Fal 7t Awe] ST} Lole} o] H2
WSS Hajslglon], 2k AEolA erel Holg ulmstel
S ZAgke] AR ARE A gIte), A ke

ZHo) 23] HHE AARE 2470 FUlAREAS(intra-class
correlation coefficient)E H 715} ch HHE A=

BE S o4 1A a1 Zstgch

.

o

¢

>~
\‘él

243

=
T

713



- Cistetatsta|x| 2017 X 58 E XM 6 & -

Table 1. Quantitative measurements of the pupillary light reflex

Maximum pupil Minimum pupil Pupll.laq Latency Aver.ag.e Maxu.nu.m . ‘i&verage .
diameter (mm) _ diameter (mm) constriction (se0) constriction constriction  dilation velocity
percentage (%) velocity (mm/sec) velocity (mm/sec) (mm/sec)
Average (R) 5.70 3.94 30.8 0.23 3.71 4.85 0.94
SD (R) 0.94 0.74 3.5 0.02 0.75 0.62 0.20
Minimum (R) 3.70 2.50 24.0 0.19 2.12 2.77 0.50
Maximum (R) 7.80 5.90 41.0 0.28 4.97 6.33 1.67
Difference (R-L) -0.07 -0.05 -0.04 0.00 -0.02 -0.07 0.01
SD (R-L) 0.46 0.34 2.49 0.02 0.39 0.54 0.21
p-value” 0.194 0.213 0.894 0.717 0.629 0.265 0.771
R = right eye; SD = standard deviation; R-L = right eye-left eye.
*Signiﬁcance probability of inter-eye difference between fellow eyes.
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Figure 1. Correlations between age and quantitative measurements of the pupillary light reflex. The maximum pupil diameter (mm)
(A), minimum pupil diameter (mm) (B), average constriction velocity (mm/sec) (C), average dilation velocity (mm/sec) (D) and
maximum constriction velocity (mm/sec) (E) significantly decreased with age. In contrast, a significant increase in constriction la-
tency (sec) (F) was observed with aging (r = Pearson’ correlation coefficient).
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