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A Comparison of Retinal Thickness Changes According to Initial Optic Disc
Edema in Optic Neuritis Patients
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Purpose: To compare early changes in the macular retinal nerve fiber layer (mRNFL) and ganglion cell-inner plexiform layer
(mGCIPL) thicknesses according to the severity of initial optic disc edema in optic neuritis patients using swept-source optical
coherence tomography (SS-OCT).

Methods: We retrospectively reviewed 18 eyes of patients diagnosed with naive optic neuritis along with optic disc edema who
underwent SS-OCT. The central thickness of the optic nerve head and the peripapillary retinal thickness were measured at the
initial visit. To quantitate the degree of initial optic disc edema, we calculated the difference of each measurement between the
affected eye and the normal fellow eye. The mRNFL and mGCIPL thicknesses were measured at the initial visit and at the
1 month follow-up. The association between changes in mMRNFL and mGCIPL thicknesses at the 1 month follow-up and the se-
verity of initial optic disc edema were evaluated.

Results: In the affected eye, the mGCIPL thickness was reduced at 1 month. The central thickness of the optic nerve head at the
initial visit correlated with the reduction in the temporal mGCIPL at 1 month (R = 0.648, p = 0.045). Furthermore, thicker nasal
peripapillary retinal thickness at the initial visit correlated with a reduction in nasal (R = 0.659, p = 0.038) and temporal (R =
0.774, p = 0.009) mGCIPL at 1 month. Thicker temporal peripapillary retinal thickness at the initial visit correlated with reduction
in the nasal (R = 0.646, p = 0.044) and temporal (R = 0.760, p = 0.011) mGCIPL at 1 month.

Conclusions: In optic neuritis patients with optic disc edema, severe optic disc edema, evaluated by peripapillary retinal thick-
ness and central thickness of the optic nerve at the initial visit was associated with a reduced temporal mGCIPL thickness at
1 month. This study suggested that initially severe optic disc edema in optic neuritis patients can predict a rapid decline in the
mGCIPL.
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Figure 2. The measurement of the peripapillary retinal thickness.
The peripapillary retinal thickness measurements were auto-
matically calculated in the ring area consisting of nasal, in-
ferior, temporal, and superior sectors between the two circles
centered on the optic disc. The diameters of the two circles
were 3.2 and 3.6 mm, respectively.

Figure 1. The measurement of the central thickness of the optic nerve head (ONH). (A) The central thickness of the ONH was meas-
ured as the average height of the innermost 1 mm circle of the early treatment diabetic retinopathy study (ETDRS) map when the cen-
ter of the ETDRS map was manually moved to the center of the optic disc. (B) The reference plane were inner boundary of optic disc
and the extended straight line at the end of the lamina cribrosa.
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Table 1. Characteristics of the patients with optic neuritis

Variable Value
Number of patients 18

Age (years) 51.3 + 17.3 (28-81)
Sex (female) 8 (44)
Laterality (right) 15 (83)

Pain on eyeball movement 14 (78)

Initial color vision abnormality 18 (100)
Initial visual acuity (logMAR) 1.09 + 1.15 (0-2.7)

1-month follow up visual acuity (logMAR) 0.26 + 0.47 (0-1.8)

Values are presented as mean + standard deviation (range) or num-
ber (%) unless otherwise indicated.
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Table 2. Optic nerve head parameters at the initial visit and at 1-month follow-up

Variable ON (initial, A) Fellow eye (B)  © (rl]l;)e ONf/(liIg(;nm P (rlg)e P (lvgalgf
Central thickness of the ONH (um) 4,505 + 132.2 282.8 + 68.2 <0.001 300.4 + 77.9 <0.001 0.372
Peripapillary retinal thickness (um)
Nasal 354.6 + 126.8 259.6 + 33.8 0.029 278.1 + 72.1 0.016 0.719
Temporal 395.9 + 145.3 267.9 + 18.2 0.002 2745 £ 31.2 0.001 0.791
Superior 470.3 + 167.8 319.8 + 55.9 0.003 346.8 + 89.8 0.006 0.767
Inferior 436.8 + 190.3 302.0 + 41.7 0.007 337.8 + 80.1 0.014 0.913

Values are presented as mean + standard deviation.

ON = optic neuritis eye; f/u = follow-up; ONH = optic nerve head.

*Wilcoxon singed rank test.

Table 3. Change in macular retinal nerve fiber layer and macular ganglion cell-inner plexiform layer thickness between the initial vis-

it and at 1-month follow-up

Variable ON (initial, A)  Fellow eye (B) P (Xal;;)e ON (1 month,c) 7 (Xal(‘:‘)e P (VBal(‘:‘)e
mGCIPL (yum)
Nasal 82.6 + 8.8 85.7 + 12.1 0.946 71.4 + 152 0.036 0.026
Temporal 712+ 17.9 841 + 10.5 0.541 63.8 + 19.5 0.142 0.123
Superior 79.8 + 10.0  86.20 + 11.0 0.701 71.3 + 13.6 0.043 0.034
Inferior 81.5 + 9.7 87.7 + 9.7 0.874 68.2 + 17.6 0.036 0.012
mMRNFL (um)
Nasal 25.4 + 5.1 252 + 1.7 0.769 24.8 + 42 0.488 0.331
Temporal 288 +10.8 221+ 18 0.044 253 + 7.8 0.141 0.983
Superior 28.1 +2.9 264 +2.4 0.178 254 +2.9 0.056 0.310
Inferior 295 + 3.2 28.1 +2.6 0.482 27.4 +2.9 0.302 0.715

Values are presented as mean + standard deviation.

ON = optic neuritis eye; mGCIPL = macular ganglion cell-inner plexiform layer thickness; mRNFL = macular retinal nerve fiber layer

thickness.
"Wilcoxon singed rank test.
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Table 4. Correlation between the initial optic nerve head parameters and change in macular retinal nerve fiber layer thickness

mRNFL

ONH parameter

Temporal

Superior

Inferior

Nasal
Central thickness of ONH -0.553 (0.288)
Peripapillary retinal thickness
Nasal -0.478 (0.162)
Temporal -0.420 (0.227)
Superior -0.448 (0.194)
Inferior -0.605 (0.064)

-0.456 (0.345)

-0.603 (0.065)
-0.455 (0.187)
-0.622 (0.055)
-0.490 (0.151)

-0.228 (0.454)

-0.201 (0.577)
-0.293 (0.412)
-0.286 (0.423)
-0.339 (0.337)

-0.239 (0.191)

-0.365 (0.300)
-0.490 (0.150)
-0.479 (0.161)
-0.460 (0.181)

Data are presented as R (p-value) of Pearson’s correlation analysis.

ONH = optic nerve head; mRNFL = macular retinal nerve fiber layer thickness.

Table 5. Correlation between the initial optic nerve head parameters and the changes in macular ganglion cell-inner plexiform layer

mGCIPL

Temporal

Superior

Inferior

thickness
ONH parameter Nasal
Central thickness of ONH 0.527 (0.267)
Peripapillary retinal thickness
Nasal 0.659 (0.038)
Temporal 0.646 (0.044)
Superior 0.485 (0.161)
Inferior 0.561 (0.092)

0.648 (0.045)

0.774 (0.009)
0.760 (0.011)
0.699 (0.025)
0.697 (0.025)

0.154 (0.343)

0.465 (0.176)
0.407 (0.243)
0.327 (0.356)
0.283 (0.429)

0.332 (0.683)

0.317 (0.371)
0.429 (0.216)
0.214 (0.554)
0.369 (0.295)

Data are presented as R (p-value) of Pearson’s correlation analysis.

ONH = optic nerve head; mGCIPL = macular ganglion cell-inner plexiform layer thickness.
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