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Purpose: To quantify the size of commotio retinae and investigate its spontaneous resolution over time using ultra-wide field

(UWF) color fundus photography.

Methods: We analyzed serial UWF color fundus photographs of 33 eyes of 33 ocular trauma patients with commotio retinae.
Total visible retinal areas and the areas of commotio retinae were measured at baseline, 3 days, 1 week, and 4 weeks from the

initial traumatic event.

Results: The median time of observation was 10.8 + 12.1 (4-44) weeks. Spontaneous resolution of commotio retinae was ob-
served in all patients, and no patients experienced any complications during the follow-up period. The mean percentage of com-
motio retinae at 3 days significantly decreased compared to the baseline (8.51 £ 9.66% versus 12.23 + 10.39%; p < 0.001), and
more decreased at 1 week (1.04 £ 2.75%; p < 0.001), but no significant differences were observed between 1 week and 4 weeks
(0.00 = 0.00%; p = 0.219). The spontaneous resolution percentages during the first 3 days, between 3 days and 1 week, and dur-
ing the next 4 weeks were 12.97 + 13.44%/day, 19.62 + 9.22%/day, and 0.87 + 1.87%/day, respectively (p =0.192 and p <0.001,
respectively). The resolution rate was higher during the first 1 week.

Conclusions: We quantified the size of commotio retinae using UWF color fundus photography. Most patients with commotio ret-
inae resolved spontaneously during the first 1 week following trauma, and all cases completely resolved at 1 month without any

complications.
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Figure 1. Commotio retinae image analysis examples. The
freehand tool in Image J was used to select the area of total visi-
ble retina, commotio retinae the yellow and blue line indicates
the area of visible retinae, the commotio retinae, respectively.
The percentage of commotio retinae was calculated by dividing
the area of commotio retinae by the total visible retinal area and
multiplying by 100.

Table 1. General characteristics in patients with commotio retinae

Characteristic Patient
Male:female 27:6 (81.8:18.2)
Age (years) 26.3 + 16.1 (6-58)
Follow-up periods (weeks) 10.8 + 12.1 (4-44)
BCVA (logMAR)

Initial (median)

Final (median)
Abnormalities in ocular examination

0.15 + 0.27 (0-1.22)
0.02 + 0.07 (0-0.30)

Mild vitreous hemorrhage 5(15.2)
Corneal laceration 1(3.0)
Shallow retinal detachment 13.0)
Retinal hemorrhage 1(3.0)
Subretinal hemorrhage 2(6.1)
Retinal tear 2(6.1)
Blow-out fractures 30.1
Traumatic microhyphema 25 (75.8)

Values are presented as mean + standard deviation or number (%).
BCVA = best-corrected visual acuity; logMAR = logarithm of
minimal angle of resolution.
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Table 2. Causes of ocular trauma and location of commotion retinae
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Causes of ocular .
Patient

Location of commotio retinae

Mean area (%)

trauma ST IN SN IT P T
Ball 12 (36.4) 8(24.2) 2(6.1) 0 0 1(3.0) 1(3.0) 12.58 + 10.62
Fistfight 4 (12.1) 0 0 1(3.0) 2(6.1) 1(3.0) 0 21.70 + 13.22
Foot 4 (12.1) 1(3.0) 1(3.0) 1(3.0) 1(3.0) 0 0 6.37 + 6.43
Glasses 30.1) 0 1 (3.0) 1(3.0) 0 0 1(3.0) 4.81 +2.81
Wood 4 (12.1) 2(6.1) 1(3.0) 0 0 1(3.0) 0 9.55 + 3.87
Metal 30.1) 2(6.1) 0 1(3.0) 0 0 0 15.34 + 14.40
Stone 1(3.0) 0 0 0 0 1(3.0) 0 28.16 + 0.00
Rubber 1(3.0) 0 0 0 1(3.0) 0 0 1.47 + 0.00
Wall 1(3.0) 0 0 0 1(3.0) 0 0 12.06 + 0.00
Total 33 13 (39.4) 5(15.2) 4 (12.1) 5(15.2) 4 (12.1) 2(6.1) 12.23 + 10.39

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

ST = superotemporal; IN = inferonasal; SN = superonasal; IT =

inferotemporal; P = posterior pole; T = temporal.

Figure 2. Serial follow up ultra-wide field (UWF) color fundus photography from the left eye of 15-year old female patient. 15-year
old female patient presented with decreased vision in her left eye after eyeball injury by wood. She referred to us the day of the
trauma. Cells were observed markedly in the anterior chamber by slit lamp examination. (A) Baseline UWF color fundus photog-
raphy demonstrated a localized whitish opaque lesion at superior-temporal side. (B) At 3 days, the area of commotio retinae was de-
creased and (C) at 1 week the area of commotio retinae was showed more decrement but remained (D) After 4 weeks, UWF color
fundus photography revealed absence of whitish lesion. The white dot lines on (A-C) indicate the area of commotion retinae.

245



- CHsteratets|x| 20208 A 61 # M 3 -

o Aol we x7] upgel Wae] B uwsts
2 ) Sl o3k S4plA Wapage] 2717} 28.16% 2 7
A Fom eI 91Xt Aol WA H97) 130
(394%)2 714 W=7} E9keTable 2). A2k F2453,
MU, wupstel 2 Qls) oA 9 AP BAle] et o
£ B gl

22NN Hue AATH Eat o)
s Wia EL wukEeo 2 Uehube) ATt utet
Wue] 2717 Z3 Az ekt dolzitkFig 2). 54 3
B3t F 2AMALGN AL AN Fupage) 8
B2 1ol B 5T(15.2%)0191.0 0] 13 3k Alofl= 2773
(81.8%) 0.2 thie] Bl Al aralgo] Aol 8)55lg)
thFig. 3). 4% %3} Aol BE FxtolA] Gupigo] 4
AE|T FPAAT, PAAT, AP PAN2AEF 5

= .
33¢9k0] Wi Wubdere] WA o] vl 12.23 + 10.39%%

fus ¢}
ok 4 3] B4R wE s AA el it
PPl o) Fatv|(8.51 £ 9.66%)= A Ul A|(12.23

+ 10.39%)9} Hluste] on] Qe AAE B I(p<0.001),
GAF T 15 AH(L04 £ 275%) 7R ol AolS Beirh
(p< 0.001). Tt 4 F 4% Aol Yupringo) ot
Je FAE YAOHH0.00 = 0.00%), 17 AHo] v)3) 2
7Ha7h Gol5k] ekQFth(p=0.219) (Table 3, Fig. 4).
wupEe) gk 45 (gray value) 543 5 3200 42.58
4.42%= A WY A] 60.49 + 2.22%09] H]] F2J8lA €
RO (p<0.001), 4 & 155U 8.58 = 3.30%= ¢ &
A PE HATHE<0.001). S T 4FAe] 3
ofo] TS @i © ol BT YgLoLt $4F F 15

;0

+
o]
o]
%

Number of patiens

35
30
25
20
15
10

5

0
3 days 1 week
Remained commotio retina 28 6
B Spontaneous resolution 5 27

® Spontaneous resolution ®Remained commotio retina
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Table 3. Repeated measures design for mean area of commotio
retinae (%)

Follow-up

el Mean area (%) p-value*
Baseline  12.23 + 10.39 <0.001' <0.001* <0.001°
3 days 851 +9.66 <0.001" <0.001" <o0.001"
1 week 1.04 +2.75 <0.001* <0.001"  0.219"
4 weeks 0.00 + 0.00 <0.001" <o0.001" 0.219"

Values are presented as mean + standard deviation.

*Statistically significant p-value by repeated measures analysis of
variance; Tcomparison between baseline and 3 days; 1Ccomparison
between baseline and 1 week; §comparison between baseline and 4
weeks; r[comparison between 3 days and 1 week; #comparison between
3 days and 4 weeks; wcomparison between 1 week and 4 weeks.

40 —~Patient1  —Patient 2
~Patient 3 Patient 4

35 —~Patient5 —Patient 6
§, 30 —~Patient7  —Patient 8
® —~Patient9  —Patient 10
2 ~Patient 11 —Patient 12
© 25 \ —Patient 13 —Patient 14
2 Patient 15— Patient 16
o 20 ; ;
e Patient 17 Patient 18
g s \ —Patient 19 —Patient 20
..g —Patient 21 —Patient 22
% 10 N —Patient 23 ~Patient 24
0]
Z & Patient 25— Patient 26
Patient 27 Patient 28
5
= \\\ \ Patient 29 Patient 30
0 N . —~Patient 31 —~Patient 32
0 3 7 28  —Patient 33

Time (day)

Figure 4. Changes in area of commotio retina for individuals
(%). Scatterplot showing the mean percentage of commotio ret-
inae for 33 patients. Spontaneous resolution of commotio reti-
nae was observed in all patients after 4 weeks and none of them
had experienced any complication during follow-up.

Figure 3. Number of patients with
spontaneous resolution in relation
to observation time. After 3 days
from the traumatic event, 5 pa-
tients presented spontaneous res-

4 week olution, while 27 patients showed
303 spontaneos resolution at 1 week.

One month later, all of them pre-
sented spontaneous resoltuion.



2}ol2 Holx] ¢kkrh(p=0.084) (Table 4).
%, 15, 45| Wurdgo] A48 el 3
9l A] makRIEre] EFH| s 2k} 6.66 + 4.24%, 10.65 +
9.51%, 22.66 + 11.16%5 LFEPGTE 44k 3 4%27) wpupa
o] 2A1E $Hab(group 3)2 44 T 3R AAlE B}
Fgroup 1)} 4+ F 1# zzﬂ i@_‘% #2h(group 2)°]
Hja] 27] wubigte] Solab ATp=0.021, p=0. 023)
Ty A T 39A AdE %PZEL(grOUP DI 4 5

°‘X<H 448 2R (group 2) AIOIE frofat Aol 101
orl Pu}(,m 665) (Table 5). WalalEte] gk Azl A4

W ubete] 37] mieh fojulat ARAE
Ho|x| GQITHr=-134, p=0.457; r=0.47, p=0.795) (Fig. 5).
A 3 7 Wt 1115 £ 12.20%/day (D)) =R
Zhasste] 4% Aol L Aetdct. 2

e

L
Oll

Table 4. Repeated measures design for mean intensity of com-
motio retinae (%)
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Table 5. Initial mean area of commotio retinae % with respect
to the resolution period

Follow-up Mean intensity

period (%) p-value
Baseline  60.49 +2.22 <0.001" <0.001% <0.001"
3 days 4258 £ 442 <0.0017 <0.001'" <0.001%
1 week 8.58 +3.30 <0.001% <0.001  0.084f
4 week 0.00 £ 0.00 <0.001" <0.001"  0.084"

Values are presented as mean + standard deviation.

*Statistically significant p-value by repeated measures analysis of
variance; *comparison between baseline and 3 days; icomparison
between baseline and 1 week; *comparison between baseline and 4
weeks; ncomparison between 3 days and 1 week; #comparison be-
tween 3 days and 4 weeks; Wcomparison between 1 week and 4
weeks.
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S
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4004 0 °
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200 1
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0.00 A =
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Group Patient  Mean area (%) p-value

1 5(152) 6.66 +4.24  0.665 0.021"
2 22 (66.7) 10.65 + 9.51  0.665 0.023™
3 6(18.2) 22.66 + 11.16 0.021™%  0.023™

Values are presented as mean + standard deviation or number (%).
‘Group 1’ presented spontaneous resolution group during the first 3
days. ‘Group 2’ presented spontaneous resolution group during one
week. ‘Group 3’ presented spontaneous resolution group during
one month.

*Comparison between Group 1 and Group 2; 'statistically sig-
nificant p-value by repeated measures ANOVA; icomparison be-
tween Group 1 and Group 3; §comparison between Group 2 and
Group 3.
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Figure 5. Relationsip between intensity, resolution rate and area of commotio retinae. Scatterplot (A) showing the velocity versus

the intensity (r = -1.34, p < 0.457) and (B)

showing the area versus intensity (r = 0.47, p = 0.795).
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= IEXE =
UM EFS Set At mE YATIES| tHatof| Chet
k-
S5 ZYAONTUS S510] AZZI0| 112 YoHRIZO| IF wa U AN AT 2N

CHAID} e QIOIISto 2 FICHIS BIXto] 330HS ThAOR X LR Al #4 F 3, 13 121 4% ZFUOKHH(ulira-wide

field color fundus photography)2 A|giot0] HOtRIELS| HA Ol AAl &2 JASIACEH

Znk ot HEVZE2 108 £ 1R21F(4-447)U 2, oo = 450 2= SRt Y2 TYO0| §EHS Q0] AMERAC a4 =

3Y0| St 2HE Jhset & Yol HAo| oieh YR TR HAO WHH|(8,51 £ 9.66%)= A L& Al(12.23 £ 10,39%)2t H| w5

olg| Y= HAE EHI(p<0.001), 24 S 1F=M(1.04 £ 2.75%)2tE {28t XI0|E ERCHp<0.001). 12{L} 4Z=M(0.00 £ 0.00%)

o= 13m0l dlsl LUTIY HHO RO/t AAS HO[X] ZUCHe=0.219). YUTIEO| AM L= K 3UZH 248 = 3UOIM 15

ALO], =& = 10N 43 ALO|Ol 242 12,97 + 13.44%/day, 19.62 £ 9 22%/day, 0.87 £ 1.87%/day{H 1= 3|2 &7t 7+%

W3 CHe=0.192, p<0,001),

A8 MM EGR YUTES| Hets FEHoz MY 4 Qe ZA0[H LUXIY XA siMs HHO| ZaEs a4

1FUVIX] HREE AEEO 120 £RES 71X ¥1 2F XA 2=E/UC
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