cHetotmrsts| x| 2018 M 59 & M 1 =

J Korean Ophthalmol Soc 2018;59(1):73-80

ISSN 0378-6471 (Print) -+ ISSN 2092-9374 (Online)
https://doi.org/10.3341/jk0s.2018.59.1.73

Original Article

QUIALUEHS X0 HZHIEH
1]

Longitudinal Evaluation of Retinal Structure in Patients with Traumatic Optic
Neuropathy Using Optical Coherence Tomography
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Purpose: We used optical coherence tomography (OCT) for longitudinal evaluation of structural changes in the peripapillary reti-
nal nerve fiber layer (RNFL), the macular ganglion cell-inner plexiform layer (GC-IPL), and the macula in patients with traumatic

optic neuropathy.

Methods: From May 2012 to April 2015, the medical records of 20 patients with monocular traumatic optic neuropathy who were
followed up for over 6 months were retrospectively analyzed. Best-corrected visual acuity was checked and Cirrus high-definition
optical coherence tomography (HD-OCT) was used to measure the thicknesses of the peripapillary RNFL, macular GC-IPL, and
macula of both eyes at the first visit (within 4 weeks after trauma), at 10 and 24 weeks after trauma, and at the final visits. The dif-
ferences over time in the parameters of the traumatic and fellow eyes were analyzed.

Results: The final best-corrected visual acuities of the traumatic and fellow eyes differed significantly from those at the first visit
(p = 0.007). The average thicknesses of the peripapillary RNFL, the macular GC-IPL, and the macula differed significantly be-
tween the traumatic and fellow eyes commencing 10 weeks after trauma (p < 0.001, p = 0.002, p = 0.003, respectively).
Conclusions: Significant changes in visual acuity preceded structural changes in the retina. Objective assessment of retinal
structural changes using OCT yields helpful information on the clinical course of patients with traumatic optic neuropathy.
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Wilcoxon signed rank test
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A2 SPSS 18.0 ZEI}(IABM Corp., Armonk, NY,
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A 1524 2] 9] ¥ 3] (Institutional Review Board, IRB) %
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(»=0.007, p=0.005, p=0.003, p=0.007 by Wilcoxon signed
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Table 1. Clinical characteristics of the patients

Characteristics Data
Numbers (eyes:patients) 20:20
Age (years) 42.80 + 14.57
Gender (male:female) 19:1
Eye (right:left) 8:12
Follow- up period (days)
First visit after trauma 16.78 + 6.76
10 weeks after trauma 76.38 + 28.36

24 weeks after trauma
Last follow-up

168.33 + 27.04
316.57 £ 99.52

Values are presented as mean + SD unless otherwise indicated.

Table 2. Visual acuity of the traumatic eyes and the fellow eyes at the first visit after trauma

Visual acuity (Snellen)

Numbers of traumatic eyes (n, %)

Numbers of fellow eyes (n, %)

No light perception 2 (10) 0(0)
Light perception 2 (10) 0(0)
Hand motion 5(25) 0(0)
Finger count 15 0 (0)
20/200-20/50 5(25) 1(5
20/40-20/20 5 (25) 19 (95)
Total 20 (100) 20 (100)
Values are presented as n (%).
Table 3. Comparison of the logM AR visual acuities between traumatic eye and the fellow eye
. . After trauma . +
Visual acuity (logMAR) First visit 10 weeks 24 weeks Last Adjusted p-value
Traumatic eye 1.35 + 1.14 1.02 + 1.06 1.11 + 0.06 1.12 + 1.15
Fellow eye 0.12 + 0.23 0.09 + 0.19 0.06 + 0.18 0.15 + 0.31 0.517
p—value* 0.007 0.005 0.003 0.007

Values are presented as mean + SD unless otherwise indicated.

*p—values by Wilcoxon signed rank test, significant p-value level is <0.05; +Adjusted p-value by linear mixed model, significant p-value level is

<0.05.
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Shetal whefere) A AN 2 WS FA= 24
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(»=0.005, p=0.006) (Table 5, Fig. 2).

2hetat mieieke] bR FA= 23 A F 4
o)) Z+2+ 26533 + 1231 pum, 271.67 + 10.66 um= &
40}11 ol—o]—ob}(p 0.056), .l_/kl— 105F 2R A of ZH2z¢
263.9 + 14.48 pm, 273.2 + 12.30 ym& 3-2|3} 2}o| & K.
Rom, 4 F 245 9 HIFWEAHAE frofRt o]
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Table 4. Comparison of RNFL thickness between traumatic eye and the fellow eye

. After trauma .
RNFL thickness (um) First visit 10 weeks 24 weeks Last Adjusted p ~value!
Traumatic eye (average) 96.44 + 9.17 78.24 + 15.75 71.10 £ 16.00 68.02 + 16.75
Fellow eye (average) 99.33 + 6.08 96.01 + 9.82 96.72 + 8.09 93.91 + 8.33 0.001
p-value 0.262 <0.001 <0.001 <0.001
Traumatic eye (superior) 117.23 + 13.11 91.03 + 34.57 87.83 + 29.59 82.45 + 32.18
Fellow eye (superior) 122.81 + 12.17 122.42 + 18.43 124.04 + 16.32 116.02 + 16.70 0.001
p—value* 0.188 0.001 <0.001 0.001
Traumatic eye (temporal) 71.42 + 16.62 56.71 + 19.19 55.15 + 14.74 53.61 + 13.46
Fellow eye (temporal) 72.14 £+ 16.20 67.04 + 11.07 66.96 + 9.91 65.22 +£9.70 0.406
p-value 0.810 0.075 0.001 0.003
Traumatic eye (inferior) 123.64 + 9.61 96.86 + 25.82 80.51 + 24.88 75.23 £25.72
Fellow eye (inferior) 121.85 + 8.75 125.32 + 13.56 124.23 + 13.67 124.71 + 11.94 <0.001
p—value* 0.606 0.001 <0.001 <0.001
Traumatic eye (nasal) 73.91 + 10.92 72.31 + 12.17 60.93 + 7.84 60.84 + 7.59
Fellow eye (nasal) 72.78 + 10.58 69.60 + 11.01 72.06 + 10.40 69.82 + 7.59 0.007
p-value” 0.701 0.426 0.003 0.019

Values are presented as mean + SD unless otherwise indicated.

RNFL = retinal nerve fiber layer.

*p—value by Wilcoxon signed rank test, significant p-value level is <0.05; TAdjusted p-value by linear mixed model, significant p-value level
is <0.05.

RNFL 3 A ET WA WA AU AN 4

o * : L SPammess RAsiel o4 ST ABES Pohrt o] Ha

A o AP viAehs b =52 & 5 S Aol

g9 NAAe FxA o A AN L] Eakah X)X A2

% o] £ Yoz hpol A AR Ko TR A2

g | BE Adshs 715 BEae’ & i et 9

AT BN A T AT 2 A 9

o0f | | | USRI 2T 4R WA S

First mwsz: traurT:(:::)s Firel Aot FHHE AR EA 2SS A, i FAE &

Figure 1. Linear progression of mean retinal nerve fiber layer Aste] BtRgEgo] BTl el =
(RNFL) thickness (um) of traumatic eye and the fellow eye. < & 5 U=A dotEgdr

Mean RNFL thickness showed significant differe?ce. at 10 A AR Zo|| A Bl7bA T2 ATE B3t J7LE

o and fna fllow-up: WO of w2 g1 Miki et al"e: 5] SAHAAANE B} =

B G2 ARG A Hs A AAEEE B

147 142ke] Wy 674K o] F WYY ATE A3}

inl A} et et 29 YHAlAdRS 9 A EA

Q(ganglion cell complex)7} dolttal sk 1Ly

PAAAREE 22 T ok gFo] s o o] AT SAANAAEE, SBA ANFEE AAA4,

RO Z AUS Ht] oot A So] ol AT A ANAEE AN 915 AT 2O A

NS 2T o7t el ke AL AJEAE Aw ATl =etd Zite opyslen 4 oY olF

7hAS A9 Bape] FWA Al A R Aok AHY WIHTGLANS BN YU A7E £ d

AAF Ao 2 AAAYSS ATEs)7] ojH i JAA Tef 2ol 7k qlrk. E3F A AN 2 (A HA ZZ- U

o2 #Yo| 7PeAL uiAE] olgle et ek Al FASI BHAARSe gHilR AR 24 A

HhA 9= 7 Al(visual evoked potential, VEP) 5= AR&-3} = AR ES- WSS eSS A4 24

of ANZHF Aol HEAHQ Ak prkoR o3k 4 T A7 o Holrk Park and Kyung*2 387 4191

JAE A ' A 7Hse Al 5 ik ol o] NS TAE oz AlgA|ste} kil dG

~
()]



Table 5. Comparison of GC-IPL thickness between traumatic eye and the fellow eye

GC-IPL thickness (um)

After trauma

Adjusted p-value’

First visit 10 weeks 24 weeks Last
Traumatic eye (average) 68.31 + 13.12 63.14 + 14.26 62.02 + 14.40 62.90 + 12.36
Fellow eye (average) 80.32 + 4.76 78.93 + 6.82 78.83 + 7.46 77.02 + 8.14 0.022
p-value” 0.076 0.002 0.001 0.001
Traumatic eye (superior) 64.73 + 14.51 60.92 + 20.18 60.42 + 16.46 62.72 + 12.14
Fellow eye (superior) 81.32 +4.13 78.61 + 7.41 81.01 + 9.37 78.81 + 7.47 0.154
p-value’ 0.132 0.040 0.001 0.001
Traumatic eye (superotemporal) 67.84 + 9.82 65.02 + 19.90 62.54 + 16.78 64.82 + 14.21
Fellow eye (superotemporal) 80.71 + 5.12 76.93 + 10.25 79.97 + 9.38 76.32 + 11.50 0.406
p-value” 0.094 0.123 0.005 0.012
Traumatic eye (inferotemporal) 73.71 £ 6.22 68.02 + 18.65 64.23 + 16.61 64.52 + 14.50
Fellow eye (inferotemporal) 78.83 £ 6.61 76.41 + 10.60 80.12 + 9.36 76.71 + 11.60 0.048
p-value’ 0.167 0.116 0.006 0.011
Traumatic eye (inferior) 64.54 + 16.52 56.72 + 19.99 60.31 + 16.95 62.36 + 11.14
Fellow eye (inferior) 77.02 + 6.51 76.04 + 7.48 77.72 + 7.44 74.15 + 8.53 0.216
p-value” 0.118 0.020 0.002 0.003
Traumatic eye (inferonasal) 71.72 £ 9.71 64.63 + 11.40 61.93 + 10.66 65.54 + 12.39
Fellow eye (inferonasal) 81.32 + 3.67 80.62 + 3.78 79.91 + 7.45 78.43 + 5.94 0.079
p-value’ 0.065 0.004 <0.001 0.010
Traumatic eye (superonasal) 68.33 + 13.62 63.44 + 21.89 61.30 + 17.59 65.03 + 14.00
Fellow eye (superonasal) 83.02 + 4.42 84.01 + 5.47 82.22 + 6.67 83.22 +£6.19 0.005
p-value” 0.064 0.025 0.001 0.006

Values are presented as mean + SD unless otherwise indicated.
GC-IPL = ganglion cell and internal plexiform layer.
*p—value by Wilcoxon signed rank test, significant p-value level is <0.05; TAdjusted p-value by linear mixed model, significant p-value level

is <0.05.

Table 6. Comparison of macular thickness between traumatic eye and the fellow eye

After t j
€I trauma Adjusted p-value'

Macular thickness (pm)

First visit 10 weeks 24 weeks Last
Traumatic eye (average) 265.33 £+ 12.31 263.9 + 14.48 257.1 + 12.48 252.1 + 11.69
Fellow eye (average) 271.67 + 10.66 273.2 + 12.30 273.2 + 10.61 269.8 + 10.02 <0.001
p-value” 0.056 0.003 <0.001 0.001

Values are presented as mean + SD unless otherwise indicated.
*p—value by Wilcoxon signed rank test, significant p-value level is <0.05; TAdjusted p-value by linear mixed model, significant p-value level
is <0.05.

GC-IPL Macula
907 -®- Traumatic eye -e- Traumatic eye
& . -© Fellow eye 280 5 * -©- Fellow eye
_ 80 . *
€ €
= =2 2701
1] 1]
8 704 o
£ k=
© .S 260
= =
60+
250
50+
T T T T T T
Filrst 10 wleeks 24 weeks Final First 10 weeks 24 weeks Final

After trauma (date) After trauma (date)

Figure 2. Linear progression of mean Ganglion Cell and
Internal plexiform layer (GC-IPL) thickness (um) of traumatic
eye and the fellow eye. Mean GC-IPL thickness showed sig-
nificant difference at 10 weeks, 24 weeks after trauma and final
follow-up. ‘Wilcoxon signed rank test (p < 0.05).

Figure 3. Linear progression of mean macular thickness (um) of
traumatic eye and the fellow eye. Mean macular thickness
showed significant difference at 10 weeks, 24 weeks after trau-
ma and final follow-up. "Wilcoxon signed rank test (p < 0.05).

77



- CHstetatets|x| 2018 X 59 # M1 S -

Table 7. Comparison of thickness of each layer of traumatic eye according to the visual acuity (good/poor) on the first visit

After trauma

Thickness (um) (visual acuity)

First visit 10 weeks

Adjusted p-value’

Macula (good) 267.75 + 6.39 266.75 + 26.17
Macula (poor) 263.40 + 18.18 261.77 + 6.39
p-value” 0.905 0.199
RNFL (good) 99.00 + 9.02 79.50 + 13.34
RNFL (poor) 93.25 £ 9.53 75.50 + 21.93
p-value’ 0.556 0.461
GC-IPL (good) 74.67 + 12.01 66.67 + 10.96
GC-IPL (poor) 62.00 + 20.00 57.75 + 18.60
p-value 0.400 0.476

24 weeks Last
257.60 + 11.51 252.33 + 10.97
256.16 + 15.09 251.60 + 14.25 0.322
0.958 0.898
72.00 + 13.56 69.00 + 14.21
69.66 + 20.47 66.20 + 22.39 0.416
0.456 0.364
67.00 + 10.29 65.00 + 11.60
55.00 + 17.50 59.25 + 14.56 0.345
0.149 0.412

Values are presented as mean + SD unless otherwise indicated. ‘good’ means ‘visual acuity with 0.1 or higher’ and ‘poor’ means ‘visual acuity

with finger count (FC) or lower’.

RNFL = retinal nerve fiber layer; GC-IPL = ganglion cell and internal plexiform layer.
*p-value was calculated by Wilcoxon signed rank test, significant p-value level is <0.05; "Adjusted p-value by linear mixed model, significant

p-value level is <0.05.
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