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Findings of Eye Screening Examinations with Wide-Field Digital Imaging
System in Healthy Newborns
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Purpose: To present the results of eye screening examinations using RetCam in healthy newborns.

Methods: Eye screening examinations were performed using the RetCam wide-field digital imaging system (Clarity Medical
System, Pleasanton, CA, USA), as requested by parents, on healthy newborns within a week after birth in an obstetrics and gy-
necology hospital between June 2012 and September 2014. During the examination, photographs were taken showing red re-
flex and the fundus. The reading was conducted by a pediatric ophthalmologist.

Results: The examinations included a total of 10,023 newborn babies, and abnormalities were discovered in 2,916 patients
(29.09%). The most commonly found abnormality was retinal hemorrhage, which was discovered in 2,796 babies (27.89%) and
471 patients showed a large amount of bleeding or macular hemorrhage. In 71 patients (0.7%), ophthalmologic examination was
recommended after newborns presented with one of the following conditions: congenital cataracts, retinoblastoma, persistent
hyperplastic primary vitreous, vitreous hemorrhaging, persistent pupillary membrane, choroidal nevus or albinism. Due to un-
clear photographs, 85 eyes of 49 patients (0.48%) could not be read.

Conclusions: Ophthalmologic screening using RetCam is a safe, simple and useful technique for discovering ophthalmologic
abnormalities. Additionally, when abnormalities are suspected, the role of a pediatric ophthalmologist is increasingly important in
helping patients receive appropriate ophthalmologic treatment. Furthermore, retinal hemorrhage, which occurred in the majority
of all observed abnormalities, requires further investigation to examine the possibilities of amblyopia in cases with a large
amount of bleeding or macula involvement.
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Table 1. Characteristics of the participating newborns

Variable Values
Number of patients 10,023
Mean gestational age (weeks) 39+1

Sex (male:female)
Method of delivery (NSVD:C/S)
Mean birth weight (gram)

5,395:4,628 (1.16:1)
5,283:4,740 (1.11:1)
3,220.30 + 426.15

Values are presented as mean + SD or number.
NSVD = normal spontaneous vaginal delivery; C/S = cesarean
section.



Table 2. Eye abnormalities found in healthy newborns (n = 10,023 newborns)

Abnormalities Number of patients Proportions (%)
Retinal hemorrhage 2,796 27.89
Media opacity of unknown origin 35 0.35
Optic disc abnormality 10 0.1

(ex. coloboma, hemorrhages, high C/D ratio)

Vitreous opacity 4 0.04
Choroidal nevus 4 0.04
Congenital cataract 4 0.04
Albinism 4 0.04
Retinoblastoma 3 0.03
Retinal hypopigmentation 3 0.03
Vitreoretinopathy (ex. PHPV, ROP) 2 0.02
Persistent pupillary membrane 1 0.01
Congenital keratoleucoma 1 0.01

Total 2,867 28.60

C/D = cup/disc ratio; PHPV = persistent hyperplastic primary vitreous; ROP = retinopathy of prematurity.

- L

Figure 1. Retinal hemorrhages found on a newborn digital eye examination. (A) Submacular hemorrhage (white arrow). (B)
Multiple retinal hemorrhages (black arrows) around the optic disc. (C) Severe retinal hemorrhages. (D) Severe retinal hemorrhages
with vitreous hemorrhage.
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Figure 2. Other retinal findings found on newborn digital eye examination. (A) Choroidal nevus (white arrow). (B)
Albinism. (C) Persistent hyperplastic primary vitreous. (D) Coloboma (black arrowheads). (E) Macular and subretinal
hemorrhage (white arrows) with abnormal retinal venous beading toward the macular (white arrowheads). (F)
Retinoblastima (white arrow).
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Figure 3. Abnormal findings in anterior segment examination. (A) Congenital cataract. (B) Persistent pupillary membrane.

THafolS TiAFO 2 Retcam Al wf 21.5%2] AlAJot
oA Wt 8ol 9Igle-S B uslglth. Emerson et al’2]
ol wk2 1499 9] AlAJotof Al A% 30417F ool A
FS AHESEe kA HARE AlES w] 507(34%)2] T
ol Al WFEFo| AUASS Huslgon, Giles's HF
1A17E ool A= 40%2] AlAJotoflA] atEd o] REAE A
TF A% 72417b0] B 20%71A] ZFAghckal B3tk bl Q)
t}. 283 Kim et al’S gHtol| A efjofit Algolol A Y%
247 Yol AAEALS o 19.1%0]4] WerEso] dhA
rkal WEshyict olst AT AMEE 1| Hoks
o gut Eo] Wiw= Ak g} AL Al7]of| whet ohek
SEANE 2 WHAY RIEE Holil glow, HAl Al7|7} whe
=] [e)

ok 4+ glck

)
=

Hughes et a J
skt AlAl7 TRl
o A2 1A} shglon], why

]

jm
o A4 2718 AR e Edo] 18T} o of 2
= 3 3

) rlr

o ol
B 7
i

et
1o
o
H
N
N
[
o
iy
fr
in
o+
oY
&)
o
H
U
o
s
ol
K=

ok R T xR e =& M
50 O
fass
)
=
i
el
r]I.
1o
=
>
it
oX
Jok
ol
i
>
=2
o
o,
K
fu

ol

] L
bek B deldl AR YurEEE AaAE dHe
ol 47102 A7) oA F 1

g T 16.85%E5 AAFT
AlAor WetEd o] o3 &g A M ol

e ik

37} 9191t Schoenfeld et al'’, Gonzalez Viegjo et al',
Emerson et al’e] @17:0] wj2wl Alole] Hutage gl
BE ZHW FIRE PUT 297 BATT Se
71 2 Schoenfeld et al'’, Emerson et al’-- tjj3:0] wubz
@o] 25 ol F4ETHT Beisith. 12) 3 Zwaan
ot alo] ol wEw FHE FBE BT A4} 11
& ooz 10470 Thl Al A e ) A B
o] o] Fo|HH 7 T 6TgollA= BAFA QL Al Wdo] o]
FolFl o, 19oA= S S8 471 =olfe=
A AT Aoe A7 E= ofAZF Azt Hargk
HP7E Sleh AL 2010%10] HHES AFo] A FukE
7Hle FEo| 371E7 AL EHAE Solrh 4070 wf Al
o SAHARIA A ZALE A oFA7E SIS
Bagh up 9l

LA

AEA 02 Aol YErEEe Hmd o e WA
ste] 28 % ofo] WAL Eo] JUHE Jhew e
w, 53 Fdol oA 717k ALEUS A FA4 TAL
72 o)ape] Ao Hlal AR okAIZE WASHE 5 Al
Wk 2@ B ol 9 A0E AzHck Sl
3 28] gl Ao} FolA Al2 wee] uig]el &4
F 23497 ol A%HrkA olF A%l Bt
ol Pastu, ofA7h AT 3o itk BerE 7
$ A0l opA] N7t BAY Aolekn AZHHL ofo]
dotelts 3 %40l A7t WA Aow Az

FAAH B gR AWe 3 Aol RuHos
UhRLH 2A17] e mopel weh o go) A3t 3
Wk Eujo] 27o] hsolA Qi 9 A Hol: A
o] EAolch & el el AxEL FuEEolt ey
29 ool AHlZ et ool 3 wR BAoA] gk

1621



- [igtotabetg|x| 20154 H 56 A 10 S -

g g3} FamoR BAAH FEAR| F/4E 9%
o] wursl A FuElo] Qb AAL B 4 A
l(Fig. 26), ¥ fote] oA A4 SH4 Tt @F 3

o] 77} fAsit /\Hiﬂoi A
AloLe] QEAolA] 2l
gk A7 =" A5
NEENEIE L s 31% oj2} 717 Aol
A7z 9188 4= gk
7)ol A3E Aol 0};@1 3}
=qk

T}

2
]
B o o

1
e
i
s

:
N
FEO{NM
o= Lo
R T
Lrﬁ;oé
% T

> —1>
32,
e

p
i
2L

32
2

LIEE

Pof I M ol o mZi
IR}
ol
=
o B

/\ﬂ:t o7
44454—5— 37*22011 %ﬂ &
ob= o % —‘%401]7%1 JEIEloi A&
ok 2 AAE F 330, 03%)4
FoR oHE 24 MY, 35739 94 u&&oroﬂﬁ
RetCam2 ©]-8-3}¢] 0%1174/\}— /\] 33 L
A HA1E 278(0.06%)} H|=3 =2]&
2 AFE S AR AdEeR ST ANokE
Aoz RetCam o] &7t otapsha] AEAR] At
sl otk & At FA] wA7E flol A
SAto] o] Foj7l ARt AolE o= 7] wio
A wl4obs Ao R AW o M A5} 7t
A5 Wg Aok 31% & AT 2
oft7] who HAE B4 ¢
o olg} 744 ksl o)Ak
& 210l 1 Slepr} ek 2 -
colel el 44 W
Zlo] opjel, Axigtoz Qo] 1
AREE A2 Askel ) v
& 2ABIE dole By }741
© Rz} B B ATE 109 A9
A RE7E A5Rs Aeolu habgAs A
Aro g 519 7] i ] AAF AAYolS
o] g 4 girke A= B ATo] ek ANE
}.
A Tl A= AT 4L RE S 667D & T
sl ARA gobazAel AFET YA 20131
1290 BABA oA WG “FAHAZH A A3t 3
A D B AR A Aol k2w 200849 17
%0}7474 SARE JAre 2 2011 U7 23 ZAE AT
slAe o, Jeola el 18] ol Aztol4t b4 TS
£ 21%7, 13] ol AlZol o THAe] o7 o] ¢
B2 303%2 Halgh uf Qle) o] A2E Edj2 dFokd

> ¢
1
O
HU
&

[e]

32 oX
r_
O::
E

» i
e

R A mn rR
30
)
1)

IUO olff
Do
o Ty
ok
2
g
- ¥

>
=
e 1

A

ik
il
)y
ol
o
T <R J
N ot T RS

b
>
o2
ok
o

$0 i Mo
o of
w2
IO o

2L do rle M rr 32

r°" Hn

o = r{r
2

)

¢

[
e
ro,
»~ =

_ﬂ.: o

H~11

Ol

FI‘F o ok
e
2

O
rﬂﬂﬁ

o

2

r{o
0::.‘
)

o ri.l ;.: > oEE

o

B Al k] A BAHEC] Az, AlZtelA
AetAole E6taL o= o §E0] WS Eeld
13T} 28] 2009 of] =l A7 HP-FholA] W
I eodgobd 7l AdaT BA7of w2 20074 114 15
AHE 2008 109 16Y7MA] gJGopAZtAAS Hhke
374,616 = A|Zto]| 3t 571x] ER o7 dhAE Azt
2k Mg = F 7792kl sho] AR Al FQ1 Gt
x]g] Hl—tﬁtﬂi 7u4x]2. A]oﬂa‘]— é_,,]_ E °4:rL°ﬂ*1 1?:_1_24‘ o
AF 270 HlA w$ AL uv|Fo] A|ZAS o) AlskR L

=

o] WAE A% & 4 Pk
RetCam2 duizte] w8 o]4=3 AlAJolAl ZIEALE
AAE AT o= Qe AR AR WRo] 1ty o
of <k} et A AALE AlWSA gobE ke A
oA HA A€ lﬁﬁﬂi oIk Hlg Fgo] 2o
RetCam A&alo] @1 Abzlo 4] whasl zoke] 2|13
A Gk ogads Ade Asmbl B 49

F Qe ol5E g A7) Wi §-83 4
9itk I3 & Ao]A] RetCam o] g}l HALE Al
e ), 37(0.03%)2] Autst 28 9lojli= HARR <13k o
Aol WAEA Aok, B ofe] ATolA Ay
| Ao} ehmbaAleks ge] Fut e2d) glo] #4 vt
ool LGk Abeol A Aj7i7]et et ALg5tol
AAE Aa}7] ujie] At A oR Al A
Al Hlaf AtiH o o ebdsirta & 4= glck.

ulst Aolatstlof A frote] HAEAL FALolA] o]
WolZIu A} AAE ofel] fi Aol doler
4744011 S4at ohkelatoll A ZA] o) sfof stk 4
ok 18w wutmAEgolt AR WPy, et o)y
A, S0 EE T2 A AFsks 2] o)
Q= Jol) Aol= AMEIAL HARE Algstal Qb o)A}
A 2l=ato] ARHAQl QHEbEARE uRHoF Fhrha §lo
W, 02 BEAL poke] £ B wf Ak FHA}
shaFA) Wolts ¢ Al ot} oJafolA) ol=lstol HALE
A&PsF AL =AFE? AUl 0|23t BE Ao
AF AALOIA o4t 2AE Hol AL 7] Ee] ot gkto]
olgel lth= ﬁ% k= AR AAR b ojatef| )
ol=fste] dArg Adslior etk Fg=5017] el of4
ZAEA WMW oldE Kol d= wAlR ¥HES
4 7/l EABH At 28y RetCams ©]-8-31]
AN} HARS 29t Aof Qb High AR Al
AP Aol AN AARE Sl THEkA] Sk
o] 714 miAlRt ot A3 ARl 56}04 =g 4 3
7] ool HARMAE fARE Algeke oot AEHAL
AARA 7HA= o7t v F ﬁﬂi AR

;
a
Kl
et

o > Mo B

i Sy i

-

0

¢

E]

=l



- - YA FY AN

RetCamS 0|83 AHAA LA o]AFS WOl AlAJo}E9]
AT F B ololabelatel A SRk et

WA A B AL A AR el i AT
YT 5 ) whel FotEe) A2 ol T vle Fobd
o AY7hET} RetCamg o] &3 ANoLe] HEHAE %
o oJu] gl 57] SlalAl AlAoke] kaela] ojafo] ©

A= Ao Adet Aael (RS WS S YER 2L
% 4 9l zoletubolate] ojsto] Ha Fadd Ao
2 AzrEch

225

1) Committee on Practice and Ambulatory Medicine Section on
Ophthalmology; American Association of Certified Orthoptists;
American Association for Pediatric Ophthalmology and Strabismu
s; American Academy of Ophthalmology. Eye examination in in-
fants, children, and young adults by pediatricians: organizational
principles to guide and define the child health care system and/or
improve the health of all children. Ophthalmology 2003;110:860-5.

2) American Academy of Pediatrics; Section on Ophthalmology;
American Association for Pediatric Ophthalmology and Strabismus,
et al. Red reflex examination in neonates, infants, and children.
Pediatrics 2008;122:1401-4.

3) Li LH, Li N, Zhao JY, et al. Findings of perinatal ocular examina-
tion performed on 3573, healthy full-term newborns. Br J Ophthalmol
2013;97:588-91.

4) Committee on Practice and Ambulatory Medicine, Section on
Ophthalmology. American Association of Certified Orthoptists;
American Association for Pediatric Ophthalmology and Strabismus;

tol otuh MEZHAS| Zut-

American Academy of Ophthalmology. Eye examination in in-
fants, children, and young adults by pediatricians. Pediatrics 2003;
111(4 Pt 1):902-7.

5) Emerson MV, Pieramici DJ, Stoessel KM, et al. Incidence and rate
of disappearance of retinal hemorrhage in newborns. Ophthalmology
2001;108:36-9.

6) Giles CL. Retinal hemorrhages in the newborn. Am J Ophthalmol
1960;49:1005-11.

7) Kim KH, Rhee MG, Shin TY. Retinal hemorrhages in newborn
infants. J Korean Ophthalmol Soc 1980;21:441-4.

8) Hughes LA, May K, Talbot JF, Parsons MA. Incidence, dis-
tribution, and duration of birth-related retinal hemorrhages: a pro-
spective study. J AAPOS 2006;10:102-6.

9) JuRH, Ke XY, Zhang JQ, Fu M. Outcomes of 957 preterm neonatal
fundus examinations in a Guangzhou NICU through 2008 to 2011.
Int J Ophthalmol 2012;5:469-72.

10) Schoenfeld A, Buckman G, Nissenkorn I, et al. Retinal hemor-
rhages in the newborn following labor induced by oxytocin or
dinoprostone. Arch Ophthalmol 1985;103:932-4.

11) Gonzalez Viejo I, Ferrer Novella C, Pueyo Subias M, et al. Hemorrhagic
retinopathy in newborns: frequency, form of presentation, associated
factors and significance. Eur J Ophthalmol 1995;5:247-50.

12) Zwaan J, Cardenas R, O'Connor PS. Long-term outcome of neo-
natal macular hemorrhage. J Pediatr Ophthalmol Strabismus 1997
34:286-8.

13) Choi YJ, Jung MS, Kim SY. Retinal hemorrhage associated with
perinatal distress in newborns. Korean J Ophthalmol 2011;25:
311-6.

14) Meredith TA. Inherited retinal venous beading. Arch Ophthalmol
1987;105:949-53.

15) Gombos DS. Retinoblastoma in the perinatal and neonatal child.
Semin Fetal Neonatal Med 2012;17:239-42.

- 222 =

a7} El Al XIx|E2 5t XA AJAHOIO| O AM{EH A Zi7

Ll =

o™ Elxla oo oxla Oloon_l' oo |_|oO|'—| |_|-J—|' = D*I- EJ—l'
SH: ot Aot A RetCamS 0|&35t0] Algfet otut MHAAS| AutE EUGtIAL St
CH&nt BHH: 20123 62 R H 20143 9K =00 -8R 2 8xX9 ¢HREQIn HAEUM M Mot HZdsr Aot & ftAME
s|atot A2 RetCam wide—field digital imaging system (Clarity Medical System, Pleasanton, CA, USA)S 0|25t &4 13 LHof
AMNE ANHSIICH HAls HMEIAZE HOols AT QN E IR, oF Hol AoterutolAto] 250 E=0[ 0|R AL
Ak & 10,0232 AlMotoll M ZAZL OIF ORI, 2,916TH(29.09%)2| 2H0toilA 0| 40| HALQICE J7HY B2 0|42 YHEHO0
AL 2,796F(27.89%)0I| N HAZUSH 471H2 %%9\ Lol HIALL EEE 2SS SURICH 715(0.7%)01 A M sy, Lare
MZEE, Uit REA S48, RelA 28, a3 &, Wfor Dbt wWME 50| dAZ0 AdUHANE BROIUCH 49H 85¢F
(0.48%)2 AtTlo| MHoX| efot H=0] E7HsotiLt,
ZE: RetCamZ 0|S 8 AMoto| et MAAA= QHXGIH ZHEHSHA ot 0|4 RFEE Y £ U= K ZAOICH 22|13 04
0 odlelz 29 HES UXIRE 2g £ LS Sl= AOFQIUQALS] AE0| M ER6iE A2 MM, 0|4 HEES
AXote YEHQ 22 O L0 HHLF &bt ZHE Z2 0|F LA SM 59| 7tsMoll tet =7t AIt Hey Je=
MZEEIC}
(CHetetutsts| X 2015;56(10):1617—1623)

1623



