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Correlation between Visual Acuity and Retinal Nerve Fiber Layer Thickness in
Optic Neuropathies
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Department of Ophthalmology, Dankook University College of Medicine, Cheonan, Korea

Purpose: To assess the correlation between retinal nerve fiber layer (RNFL) thickness measured by optical coherence tomog-
raphy (OCT, Cirrus HD-OCT®) and visual acuity in optic neuritis, ischemic optic neuropathy and traumatic optic neuropathy.
Methods: Thirty-eight patients were recruited. RNFL thickness and visual acuity in optic neuritis, ischemic optic neuropathy and
traumatic optic neuropathy were measured at least 6 months after the event. The correlation between log MAR best-corrected
visual acuity (BCVA) and retinal nerve fiber thickness in each quadrant was analyzed.

Results: log MAR BCVA and RNFL thickness of each quadrant in optic neuropathy exhibited a statistically significant correlation.
In optic neuritis, RNFL thickness of the superior quadrant was significantly thicker than in ischemic optic neuropathy and trau-
matic optic neuropathy (p = 0.009, 0.003). In addition, RNFL thickness of the inferior quadrant in optic neuritis was significantly
thicker than in traumatic optic neuropathy (p = 0.012).

Conclusions: There was a statistically significant correlation between log MAR BCVA and RNFL thickness by OCT in patients
with optic neuropathies. The RNFL thickness may predict visual acuity after an optic neuropathy attack and help to differentiate
malingering patients with impaired vision loss.
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FAFES Auelel e Qs ANk 38 419t
(U A4 3%)0] AR, A4 tlEpoRt B
AFEe] e AARE 319H Atk AEe T4
AIERE o]83dlo] A3 § logarithm of the minimum

angle of resolution (logMAR) A|H o2 HEs| T
SN A E] AEke okt A4 gt 47

H
Rl 4] SA7F glo] 7 Ee ok F919 o &

T FFYON QOomA ARgast st A9E
Sheich AR MG AFeE A BEE BUt 1}
e NGRS, Ackgolet B T FI-L5 g
g HolwA, FaLHe AHAsht Aoyl Hglo]
d W O QA Wdte] gl A9 Sk @A
NZFe] A BEAe] gasee At B
THA FREEANE HolWA A4 f5F olahad
3} AR Aofado] glou], gaAN e AlAsht A
opgole] 1lo] @ Wt ThE okl Ato] gl A4S
2 shrh ANAY EX AR EF Besks A
A YHPL FUSHA G Aol A7A] Al
shsict.

RE gAY, HojagAee 2489n
AT Aol AHER o] Wrky B8 7] Cimus
HD-OCT" version 5, Carl Zeiss Meditec, Dublin, CA, USA)
9] Optic disc cube 200x200 scan modeZ ©]-&3}o] A]A174
7Y WA 9 fRekE], A, 9, ok, 2 R AFK AL
e g RS FAE S5k

AARE ol Aol A=E v o, AXIAHS SAE
oA Hoj AT e A GE 2 AR Fa7)
A7} QA Pobugltt, BE EAEAL GraphPad
Software (GraphPad Software Inc., San Diego, CA, USA)
£ |83k, pgtol 0.05 nvkel F9-E SATA R &
ot Ao= stk

Table 1. Epidemiological features and retinal nerve fiber layer thickness in each group

ON (n = 25) TON (n = 10) ISON (n = 6) p—value* Control Eyes (n = 31) Total (n = 72)
Age (years) 30.36 + 13.50 38.10 £ 11.61  68.00 + 9.68 39.00 + 15.91 38.29 + 17.01
Gender (M:F) 13:12 9:1 20:11 45:27
Period (months) 25.52 4+ 27.49 31.70 + 30.41 17.03 + 17.25 0.394 25.78 + 26.81
log MAR BCVA? 0.14 + 0.29 0.58 + 0.73 1.15 + 0.89 0.003" 0.00 + 0.02 0.23 + 0.51
Superior sector (pum) 94.48 + 24.29 65.6 + 20.11 56.33 + 10.58  <0.001" 116.94 + 14.93 96.96 + 28.41
Temporal sector (um) 50.32 + 12.80 37.72 +£ 11.58  48.83 + 13.98 0.061 62.16 + 8.03 53.54 + 13.66
Inferior sector (pm) 97.64 + 29.88 63.10 + 24.81  70.67 + 30.58 0.007" 121.32 +£ 17.91 100.79 + 32.34
Nasal sector (pum) 58.64 + 5.47 50.43 + 12.51 57.17 £ 2.78 0.063 62.71 + 7.99 59.13 + 8.61
Average (um) 75.27 + 14.47 54.20 + 14.58 58.25 + 13.10 0.001" 90.78 + 8.81 77.60 + 18.14

Values are presented as mean + SD unless otherwise indicated.

ON = optic neuritis; TON = traumatic optic neuropathy; ISON = ischemic optic neuropathy; M = male; F = female; BCVA = best cor-

rected visual acuity.

"Kruskal-wallis test compared in each group; Tp—value < 0.05; ‘log MAR best corrected visual acuity.
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Table 2. Comparison of mean retinal nerve fiber layer sector thickness between groups A and B

Mean of A (n = 41) Mean of B (n = 31) Mean of A—B p—value*
Superior (um) 81.85 +4.20 116.91 + 2.68 35.08 + 5.37 <0.001
Temporal (pum) 47.02 + 2.11 62.16 + 1.44 15.14 £ 2.73 <0.001
Inferior (um) 85.27 + 5.04 121.33 + 3.22 36.05 + 6.44 <0.001
Nasal (um) 56.41 + 1.27 62.71 + 1.44 6.30 + 1.92 0.002
Age (years) 37.76 + 2.81 39.00 + 2.86 0.761

Values are presented as mean + SD unless otherwise indicated. Group A is ‘eyes having ON or TON or ISON’ and group B is ‘control eyes’.
traumatic optic neuropathy; ISON =

ON = optic neuritis; TON =
*Unpaired t-test.

s

ischemic optic neuropathy.

Table 3. Correlation between log MAR BCVA and retinal nerve fiber layer sector thickness in affected eyes*

Superior Temporal Inferior Nasal Mean (n=41)
Y =axt +b -0.009X + 1.153 -0.006X + 0.692 -0.01X + 1.249 -0.028X + 1.977 -0.018X + 1.573
p-value® 0.008 0.381 <0.001 0.017 0.001

BCVA = best corrected visual acuity.

"n = 41, number of eyes with optic neuropathies; 'Retinal nerve fiber layer thickness (um); ‘log MAR BCVA; *Simple linear regression.
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Figure 1. Scatter plot of mean RNFL thickness vs. log MAR
BCVA in affected eyes (n = 41, number of eyes with optic
neuropathies). The mean RNFL thickness is plotted as a func-
tion of visual acuity. The solid line represents the linear re-
gression best fit line for the data (Y = -0.018X + 1.573)",
which was statistically significant (p-value’ = 0.001). BCVA
= best corrected visual acuity; RNFL = retinal nerve fiber
layer. "X = RNFL thickness (um), Y = log MAR BCVA;TSimple
linear regression.

Al, AA Hat 38.29 + 17.014¢ick. B Azt 717k
Z¥7} 25.52 + 27.497019, 31.70 + 30.4170%, 17.00 + 17.25
Ndz2 82 FAHCR {7t Aol= HolA] skt
(p=0.394). AT T WAHAZL logMAR 0.14 + 0.29,
logMAR 0.58 + 0.70, logMAR 1.15 + 0.89, xS
lIogMAR 0.00 = 0.02%3L EAAORE 3t 2jo]& B
O 1(p=0.003), SEALIAHTAA 7 Al=dart At

O Uitk 4719 FHER Uiro] Hlas) H3kE
A&, offER AREHAA AYEE FAXOR o3t 7
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o7} Gl AR UgHp=0.001, 0.007) AAFHoIA
HABERS FA G2 % Tl ) FAHA T
utth 1 9] AF, I AR = ARERE A4
2 Fo3t 2ol Ko x| Atthp=0.061, 0.063) (Table 1).
3714 W8 9k 9 Hob 419 ATTES
Hl AR 31 B0 & UhEo] Hust Ax}l ot
BE AREA BN GE FAH SAROR SofsH
FAsFatH(p-value <0.001, <0.001, <0.001, 0.002) (Table 2).
HQHn=41)0 A FAIA 75 72 logMAR 2|t il
Aol BAS HIEE BARA AL A% AR
ALJRE Hs oA SAAC R FofstA, FatAlA -
% S 4AT5E AHE ubgid, 915 AR
A= Y=-0.009X+1.153 (X: retinal nerve fiber layer [RNFL]
thickness [pum], Y: logMAR best-corrected visual acuity
[BCVAY]), p=0.008, o2& AREH A= Y=0.01X+1.249,
p<0.001, T& AFEH A= Y=10.028X+1.977, p=0.017=
5% g9 7127t BEEgon AR ARwelAL
Y=-0.006X+ 0.692, p=0.381% EA| & o= §o|5 A7}
10] ] ghobehTable 3). WMol A B HHAH 4%
712 logMAR Ztal A2 9] BIHUAE HA
(Y="0.018X+1.573, p=0.001) (Fig. 1).
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Table 4. Differences between initial and final mean retinal nerve fiber layer thickness of affected eyes (n = 17)

Superior (um) Temporal (um) Inferior (um) Nasal (um)
Initial (mean) 191.35 101.47 187.76 109.59
Final (mean) 84.82 51.35 90.76 59.47
p—value* <0.001 <0.001 <0.001 0.002
Mean (initial-final)’ 106.53 + 118.49 50.12 + 67.54 97.01 + 88.20 50.12 + 63.70

Values are presented as mean + SD unless otherwise indicated.

*Wilcoxon signed rank test; TComparison of differences between initial and final retinal nerve fiber layer thickness of affected eyes in each sec-

tors, p-value 0.145 by Kruskal-Wallis test.

Table 5. Comparisons of The mean retinal nerve fiber layer thickness between groups A and B (p-value' is presented)

p-valueT ON vs. TON (n = 25, 10) TON vs. ISON (n = 10, 6) ON vs. ISON (n = 25, 6)
Superior 0.009° 0.978 0.003*
Temporal 0.061 0.429 2.067
Inferior 0.012* 2.871 0.171
Nasal 0.078 0.423 1.308
Average (total) 0.003* 0.902 0.072

ON = optic neuritis; TON =

traumatic optic neuropathy; ISON =

ischemic optic neuropathy.

*Group Ais ‘eyes having ON or TON or ISON’ and group B is ‘control eyes’; "Bonferroni correction, 3 X p-value of Mann-Whitney analysis;

ip-value < 0.05.
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