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Utility of Ultra-wide Fundus Photography in Patients with Acute Blunt Ocular

Trauma
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Department of Ophthalmology, Hanyang University Guri Hospital, Guri, Korea

Purpose: We explored the utility of ultra-wide fundus photography (UFP) to evaluate patients with blunt ocular trauma who vis-

ited our emergency room.

Methods: We retrospectively reviewed the records of 162 patients with blunt ocular trauma who visited the emergency room be-
tween June 2015 and December 2016. The patients were divided into two groups: those who underwent UFP and those who did
not. We reviewed all medical records and took photographs to illustrate trauma-related retinal problems, and compared the two

groups.

Results: Ninety-two eyes underwent UFP and 70 eyes did not. In the latter group, commotio retinae was detected in 17 eyes
(24%), Berlin’s edema in seven (10%), and retinal hemorrhage in three (4%). In the former group, commotio retinae was de-
tected in 45 eyes (49%), Berlin’s edema in 10 (11%), and retinal hemorrhage in 10 (11%). Retinal breaks were evident in only
two eyes (2%). The frequency of commotio retinae significantly differed between the two groups.

Conclusions: UFP usefully detects abnormal retinal lesions in patients with acute blunt periorbital trauma, particularly in those

with severe eyelid swelling and those who are in pain.
J Korean Ophthalmol Soc 2019;60(5):428-433

Keywords: Blunt ocular trauma, Ultra-wide fundus photography

QT AR AT, AR, LEAT, ZRAA 5
chaket Aol A S WARITE e ThE AR 9]
ul3) Auist ooleke s M5 ghow FLA
ABFNE @71 497 o], SRR Tt QHag of

m Received: 2018. 8. 2. m Revised: 2018. 9. 30.

m Accepted: 2019. 4. 17.

® Address reprint requests to Heeyoon Cho, MD, PhD
Department of Ophthalmology, Hanyang University Guri
Hospital, #153 Gyeongchun-ro, Guri 11923, Korea
Tel: 82-31-560-2350, Fax: 82-31-564-9479
E-mail: hycho@hanyang.ac.kr

* Conflicts of Interest: The authors have no conflicts to disclose.

(© 2019 The Korean Ophthalmological Society

fr K

=
[
>

ro

o =

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.

428



oA 97t gon], Seltete] S AR BAA o
3 Ao rThe Sl F9l el AFoo] ofs) 24lo] o
Sol A97} rEoR Slop g AASe| ket 4
sheh AASh AAT X7} o] RolA] EHe A9Eol
AT 4 9le.

BAAARLE S G A= ol

B oulzlz] 9 713t 74/\]—§ Lee at
al'o] m}euﬂ AR O A FR R S sk tﬂ
9101 90% o4kl 2 WIS} 100%2] Eo|=g K]

o, ole) W ¥ oja) AT §840] B o
oh B AolA Bel SHAR W kelea 3
B FzIABY AT EYE7] o)

Rl 1To= O
A QHATALE A B BTkl &
Axfo] AR o] F-of FAtollA Zheld PR vl
sfol QrelyEAEel Slof FAMARYS F84S B

0

shaa k.

¢

CHafat B
= 159 695 E 20161 1297H4] QrelAre:
Fag SFAE PEt $AEY 9SS EA5t] &
% Zl o} A GG AAES AZet
20159 1292 A$2 sto] FAUAZFIHAL =Y =7]
ol FZMAEY glo] AFAE Al & v

[ sap N

& A B S BB AAE e BAE B
PO R LRSITh B SERpofl A A, QFY, AlS5 ]
73 W kel HAkslS2%(orbital computed tomography)
& Al S4 wo] Tietof ujel ol gk
7Hd 529 (optical coherence tomography)HAS 20|
AISIEE. % 20090] S} QholAtoR SRS W
sigonl o] & AL BohsE Ame] AT AE
g, Wi 9 A 29 5 Al &=l lE B
AEol E7Fsdto] QA HAF Aldiel Ajte] IE 7
o HBA A AS D AAVAL T 4 9L

g

s

HER P27} oj2ele 490 38 L Aelsla % 162
1623ke] dialA E4e skt

LA E Yo+ Optos Optomap Panoramic 200MA
(Optos, Dunfermline, UK) 2347} A o] AeHA-& o]
£5}¢.om, <4 o]u]X]+= Optos V2 review software (Optos)
2 sto BT HAGTNE BE FHA AF
Sof M=53u]7 W Super field NC (Volk Optical, Inc.,
Mentor, OH, USA) H|HZE d =5 o] &3} SHHAAE A
Aotoich BAALY L PABAE BF T B
Qb A3l o3 olRolAich $HA BH o A

II

l:r" H| &0 ] 70%% 0131 315_;(}@ 4}:_1;1_
H]&o] 30%% c}.

M o] webd =& AR EA 21
(marginal reflex distance 1, MRDI) 1 mm ©|3}¢] $5=

HHRE =2 Aol UMY BSE S 2 eyelid

Ao, ANEd, deuta s

FH 5 ek E (commotio

retinae), SFHHE uoLul- %(Berhn s edema), H}EFEE, wpal

shelw Esto] 7|46t

A 3 Shieks ws 408

o

rEL'J

Hﬁm
N o

ato| A(traumatic retinal abnormality)©] 3}
Stk BT wEATOIA Lehgt e}
£ Foo] BAIAGE AWshe Ro] wopga

= o=

L=
LS

12

T
=

e
ofRt Aol & YEhl=A £43HH E 2t ot
o ol wheha] gt BlE Gl HH ==
o] oj" ApolE HoleA| EABIATE

1 [BM SPSS ver. 20.0 (IBM Corp., Armonk,
NY, USA) &ZEJol5 ARESGl o, 7 o 719] vjug
3l =9 TE ¢ AA, 7Io|AZ AA 2 Fisher A%
Fgakdich SAA o2 folgt Aib= p-valueZt
|Rkel 52 sheith o] dt= st e
A F-g- 2] 4] 2] 9] Y 3](institutional review board, IRB)2]
015} W= ATHIRB No. 2019-05-016).

oZ: fll

o2

>

oY
X fllo

o o 4
of

=]

o
>~

0

[}

o e

% 1629 16291 3 FZRIARGS A3 B2 929
029k, H7hIA 2]

& SPA G2 G 707 70¢ko]
Stk lEGT FFTIA B AL Az 432 +
17.7, 362 + 18441900, AL gu} 247} 5179(73%) 2}

.
19%(27%), 84H(O1%)7} 8(9%) 0.2 oA BE o
A7} 21517 BLThp<0.001). om Faow gy
9 B@olT 77l ek elAto] 369K51%)T S63H60%)
oteluld TA o] 279K38%) T} 39¢H42%), xmi&w 18}
(26%)7+ 263K28%) 0.2 Lhehon] |2k 2at #ojao|
A SHS15F A0IE MolA Shateh, M) ot £

17SkeneI TR YT, TU10%0 B
U, 3ekaveld ekETol Agleh BARAAE W

o
U 7S 45HA9%) 0l A RN Wb, 102K(11%)o
A ghak b 109K(11%)0) A FatEd, 29K2%)o

A murelgo] ekt o] 3 FMR wubige] 9
T 7ol BAR R feI7 oIS BATkp=0.001). 914

429



- Ofgtettsts|x| 20194 X 60 B M 5 -

o wato]AK(traumatic retinal abnormality)-2 H]&-g 3}
HPTollA ZH2E 209H29%), 45%H49%) 082 HP oA
S QAN walo]Ato] ul—ﬂgmgm‘ EAXNCE &
oJelsicp=0.009). Wehieio} vistutstele £ Folq 5
= HPAER] oFFIt(Fig. 1, Table 1).

QHely, Srolnt AR, HEE Al 717 kel 27
of fre] ek 22 e PUIUE ERoHC 914
e gdfol 4o 73‘—°r eretut A Zd ol Al 66%F Foll A
Foll Al 42QH44%) 0l A HERRaL, QF
?ﬂol”o] U= 929t FollA] 380}(41%), A= 702t SOl Al
27QH39%) 11 A4 ‘JrEP ow £ 7HA] - HIEo] 59
& zpol7h glglont, Mgzl 9 440} Zo A 299t
(6670, = 1185 SOl 362104 Lehton =
2719 BAROE ofat W Fol7h UGAthp<0.001)
Aut2E o] 9o upet WulIEl(p<0.001), SRR Wbz

o
52
lo

it

b

*

60
= 49% 49%

40
29%
30 24%
= 1% 10% 1%
° e B e
0
Commotio Berlin's Retinal Retinal Traumatic
retinae edema hemorrhage break retinal
abnormality
m With wide photograhy Without wide photograhy

Figure 1. Retinal findings in eyes with blunt ocular trauma.
Commotio retinae in 17 eyes (24%), Beriln’s edema in seven
eyes (10%), retinal hemorrhage in three eyes (4%) were de-
tected and retinal breaks were not detected in group without
wide fundus photography. Commotio retinae in 45 eyes (49%),
Beriln’s edema in 10 eyes (11 %), retinal hemorrhage in 10 eyes
(I11%) and retinal breaks in two eyes (2%) were detected in
group with wide angle fundus photography (‘p < 0.05).

Hp=0.002) 27| HIEOIAE 27k olFt Aol xe
CHTable 2).

=0). 046) o+A o]xl—o] =
HHEl 7 -94(p<0.001), %ﬂ‘%%f;i l N 7B Hp=0.018)0ll A=
FAHORE 3t xfo]E HrHTable 3).

2
N
2
S
112
id
i)
2
52
FIF
9 4:?

a E

Table 1. The demographics and the comparison of the two
groups; patients who underwent ultra-wide fundus photog-
raphy (with wide photography) and patients who underwent ex-
aminations without ultra-wide fundus photography (without
wide photography)

Without wide With wide

photography photography p-value

Eyes 70 92
Age (years) 432 + 177 362+ 184  0.302

Sex
Male 51 (73) 84 (91)
Female 19 (27) 8(9) 0.002

Traumatic subgroup

Eyelid trauma 36 (51)
Blow out fracture 27 (38)
Traumatic hyphema 18 (26)

Retinal findings

56 (60) 0.230
39 (42) 0.624"
26 (28) 0.718°

Commotio retinae 17 24) 45 (49) 0.001"
Berlin’s edema 7 (10) 10 (11) 0.535*
Retinal hemorrhage 34) 10 (11) 0.106*
Retinal break 0(0) 22 0.602*
Retinal detachment 0(0) 0 (0) -
Choroidal rupture 0(0) 0 (0) -

Retinal abnormality 20 (29) 45 (49) 0.009"

Values are presented as mean + standard deviation or n (%).
"Student’s r-test; 'chi-squared test; *Fisher’s exact test.

Table 2. Distribution and frequency of abnormal retinal findings by modality of ocular trauma

Nofrt:;u“;:ut liizzvm(;gt p—value* Nt(;azild Ez:;i p—value* No hyphema Hyphema p—vlaue*
Commotio retinae 40 (41) 22 (33) 0.284 24 (34) 38 (41) 0.363 34 (29) 28 (64) <0.001
Berlin’s edema 12 (13) 5(8) 0.315 50 12 (13) 0.225 7 (6) 10 (23) 0.002
Retinal Hemorrhage 8 (8) 5(8) 0.862 4 (6) 9 (10) 0.260" 7 (6) 6 (14) 0.103
Retinal Break 303 0(0) 0.205" 1(1) 2Q2) 0.602 2Q2) 1Q2) 0.616'
Retinal abnormality 42 (44) 23 (35) 0.165 27 (39) 38 (41) 0.725 36 (31) 29 (66) <0.001

Values are presented as n (%). p-value was calculated by difference between two group.

*Chi—squared test; "Fisher’s exact test.
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Table 3. Comparison of distribution and frequency of traumatic

retinal abnormality between patients with wide fundus photog-
raphy and without wide fundus photography according to pres-

ence or absence of ocular traumas
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Figure 2. Facial photography (A), traditional fundus photography (B), and ultra-wide fundus photography (C) in a 69-year-old wom-

an with ocular blunt trauma due to slip down. Left eyelid swelling with abrasion were shown and blow-out fracture (medial orbital
wall) was found in orbital computed tomography. Ultra-Wide fundus photography show commotio retinae (yellow arrowheads) and

retinal hemorrhage (red arrowhead) more prominently than conventional fundus photographs.
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