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Visual Field Profile of Optic Neuritis
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Objective: To evaluate visual field abnormalities after
an episode of optic neuritis among participants in the Op-
tic Neuritis Treatment Trial.

Methods: Three readers independently evaluated 10 443
visual fields from 454 patients and classified visual field
abnormalities into 21 different monocular categories rep-
resenting 3 general types of visual loss: diffuse, local-
ized, and artifactual. Classification frequency was deter-
mined and reader agreement was evaluated. The
association of visual field abnormality classifications with
mean deviation, pattern standard deviation, visual acu-
ity, and foveal threshold was assessed.

Results: At baseline, diffuse loss accounted for 66.2%
of the abnormalities in the affected eyes but only 6.2%
of the abnormalities in the fellow eyes. During years 1
through 15, the affected and fellow eyes exhibited pre-

dominantly localized loss in the nerve fiber bundle re-
gion (partial arcuate, paracentral, and arcuate defects).
Atyear 1, 35.7% of the abnormalities in the affected eyes
and 34.4% in the fellow eyes consisted of localized de-
fects. At year 15, 39.5% of abnormalities in the affected
eyes and 26.3% in the fellow eyes consisted of localized
defects. Foveal threshold was highly correlated with vi-
sual acuity and contrast sensitivity in the affected eye at
baseline (-0.82 vs 0.79, respectively), 6 months (-0.84
vs 0.81), and 1 year (-0.84 vs 0.79).

Conclusions: Diffuse and central loss were more pre-
dominant in the affected eye at baseline, and nerve fiber
bundle defects (partial arcuate, paracentral, and arcu-
ate) were the most predominant localized abnormalities
in both the affected and fellow eyes during the study.
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HE FINAL REPORTS FROM THE

Optic Neuritis Treatment

Trial (ONTT) on visual

function and risk of mul-

tiple sclerosis were re-
cently published."* The baseline’ and
1-year follow-up® visual field results for
the ONTT were previously published.
This article examines visual fields from
baseline through the 15-year follow-up in
ONTT participants and presents an over-
view of the longitudinal visual field data.
The main objectives were (1) to classify
visual field abnormalities using updated
methods, (2) to examine foveal threshold
(FT) values in the affected eye and corre-
late those values with visual acuity (VA)
and contrast sensitivity for the first year of
the study, and (3) to correlate visual field
abnormality classifications with visual
field mean deviation (MD), mean pattern
standard deviation (PSD), mean VA, and
mean FT.

- EEETIEE

ABNORMAL VISUAL FIELD
CLASSIFICATION

In 1987, Keltner and Johnson began character-
izing the types and severity of visual field de-
fects in the ONTT.>® We have refined the meth-
ods previously reported in the 1993 baseline® and
1994 1-year follow-up® articles. For the pur-
pose of identifying visual field abnormalities in
patients with optic neuritis, we developed the
current methods based on a visual field classi-
fication system developed in 1999 for the Ocu-
lar Hypertension Treatment Study (OHTS).>'*
These methods have allowed us to more care-
fully define visual field characteristics and
classifications for the ONTT. We have now char-
acterized the entire cohort of visual field abnor-
malities in the ONTT from baseline through 15
years (10443 visual fields). Reliable and unre-
liable visual fields were evaluated in this study.
Visual fields were considered unreliable if the
false-positives, false-negatives, and fixation loss
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Figure 1. Classifications for optic nerve visual field abnormalities. A, Nerve fiber bundle abnormalities: paracentral (PC), partial arcuate (Parc), and arcuate (Arc).
B, Central abnormalities: centrocecal (CC), central (C)—Mild, and C —Severe. C, Severe abnormalities: total loss (TL) of vision. The total deviation plot is on the
left and the pattern deviation plot is on the right of each gray scale for all visual fields.

indices exceeded 33%. Given the nature of optic neuritis, we de-
cided not to exclude visual fields from the classification process
based on reliability indices.

The 21 abnormal visual field classification categories devel-
oped for the ONTT included patterns of visual field loss divided
into 3 broad groups: localized, diffuse, and artifactual. These vi-
sual field patterns of loss appear to be characteristic of the visual
field loss associated with optic neuritis and patterns associated
with testing artifacts. An abnormal field in the ONTT was de-
fined as meeting any of the following criteria: (1) a Glaucoma Hemi-
field Test result outside normal limits; (2) a corrected PSD or PSD
at P <5%; (3) asingle point worse than the 0.5% probability level
on the total and/or pattern deviation probability plots; (4) 2 ad-
jacent points (cluster) beyond normal limits (P <5%) and at least
1 point worse than the P<<1% on the total and/or pattern devia-
tion probability plot (a cluster is defined as =2 horizontally or

vertically, not diagonally, contiguous abnormal points at P <5%);
or (5) 3 or more clustered points worse than the P<<5% level on
the total and/or pattern deviation probability plot. For all classi-
fication evaluations (criteria 3-5), the pattern of loss had to be
consistent with ocular abnormalities. The predominant visual field
pattern of loss was used to determine the abnormality classifica-
tion defined in the Bex. The most frequent types of ONTT vi-
sual field classifications are shown in Figure 1. The complete
set of ONTT visual field classification examples is shown in
eFigures 1-4 (http://www.archophthalmol.com).

READER AGREEMENT

Three certified readers (J.L.K., C.A]J., and K.E.C.) indepen-
dently classified 10443 full-threshold 30-2 visual fields (5840
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from affected eyes and 4603 from fellow eyes) from 454 pa-
tients with available data over 15 visits (visits 1-8 [within the
first year] and single visits for years 1-5, 10, and 15). The ab-
normal visual fields were graded using the classification system
described in the Box. The readers reviewed the visual fields in a
random masked fashion unrelated to the order of the patient vis-
its. Thirty-one of the 454 affected eyes (6.8%) were not tested at
baseline (visit 1) because VA was determined to be either no light
perception or light perception only. Readers assigned classifica-
tions to the entire visual field using primarily the total and pat-
tern deviation probability plots showing the greater number of
abnormal points. However, the numeric deviation plots, as well
as the gray scale, were evaluated to confirm the appropriateness
of the classification. Extraneous abnormal points separate from
the salient pattern were given lower consideration. The final clas-
sification was determined by unanimous agreement among all
3 readers, 2 of the 3 readers, or by consensus when there was no
initial agreement. If 2 of 3 readers agreed on a classification, then
a final classification was determined for that visual field. If the 3
readers did not agree, then the visual fields were adjudicated by
group consensus. After a final classification was made for each
visual field, the mean reader agreement and the frequency of clas-
sifications for affected and fellow eyes were calculated. Test-
retest reader agreement was determined by re-reading a 10%
sample from the abnormal visual fields from visits 1 through 8.
The sample reflected a distribution of the 21 abnormality clas-
sifications. The visual field classification criteria have been de-
scribed in previous publications.’'*

We obtained reader agreement (at least 2 of the 3 readers)
of 94.9% for the 10443 visual fields. The remaining cases re-
quired adjudication. The retest reader assessment resulted in
unanimous agreement in 59.8% of cases and agreement among
2 of 3 readers in an additional 34.8% of cases (94.6% total). In
5.4% of cases, there was complete disagreement (eTable 1).

CORRELATION OF ABNORMAL VISUAL FIELDS
WITH OTHER MEASURES OF VISUAL FUNCTION

Summary statistics were provided for visual function measure-
ments and visual field classifications. Pearson coefficients were
calculated to assess the correlation at different follow-up times
between FT values and the following visual measurements: VA
(logMAR [logarithm of the minimum angle of resolution] val-
ues), contrast sensitivity (log units), and MD of visual field (deci-
bels [dB]). Statistical analyses were conducted using SAS sta-
tistical software, version 9.1 (SAS Institute Inc, Cary, North
Carolina).

B xsuits [N

ABNORMAL VISUAL FIELD CLASSIFICATION

At baseline, 100.0% of the visual fields from the affected
eyes and 74.7% of the visual fields from the fellow eyes
were abnormal. After year 1, the frequencies of abnor-
mal and normal visual fields for the affected eye were
evenly distributed at approximately 50.0% each, whereas
the abnormal visual field frequency in the fellow eye
ranged between 34.3% and 39.7% (eTable 2).

At baseline, 66.2% of the abnormalities in the af-
fected eyes consisted of diffuse loss, which includes total
loss, central, centrocecal, and widespread loss; 33.6% of
abnormalities were localized loss (Table 1). Visual field
abnormality in the affected eye showed a relatively stable
decrease in diffuse loss from 66.2% at baseline to ap-

proximately 8% to 10% for years 1 through 15. Local-
ized loss remained stable at approximately 39% for years
1,5, 10, and 15 with paracentral, partial arcuate, and ar-
cuate visual field defects as the most predominant pat-
terns of visual field loss.

In contrast, 74.7% of the visual fields in the fellow eye
at baseline were classified as being abnormal. A total of
6.2% of the abnormal visual fields were classified as hav-
ing diffuse loss, whereas 65.6% were classified as hav-
ing localized loss (Table 2). At year 1, localized loss
decreased to 34.4% and remained stable through year
15 with paracentral, partial arcuate, and arcuate visual
field defects as the most predominant pattern of visual
field loss.

CORRELATION OF ABNORMAL VISUAL FIELDS
WITH OTHER MEASURES OF VISUAL FUNCTION

Foveal threshold was highly correlated with Snellen and
logMAR VA and contrast sensitivity in the affected eye
during the first year of the study. At baseline, FT was cor-
related with VA (-0.82) and contrast sensitivity (0.79)
(Figure 2). At 6 months, FT was correlated with VA
(—0.84) and contrast sensitivity (0.81). Atyear 1, FT was
correlated with VA (-0.84) and contrast sensitivity (0.79).
For visits 1 through 8 and years 1 through 5, 10, and 15,
we also compared the percentage of abnormal visual fields
in the affected and fellow eyes with mean visual field MD,
FT, VA, and PSD (years 10 and 15 only). The MD for vi-
sual field classifications with large numbers was fairly simi-
lar in the affected and fellow eyes. (eTables 3 and 4 and
eFigures 5 and 6 present frequency of visual field abnor-
malities and association of visual field classifications with
mean MD, mean PSD, mean logMAR VA, and mean FT ).

BN COMMENT Ry

The University of California, Davis, Visual Field Read-
ing Center (UCDVFRC) has monitored the ONTT vi-
sual field parameters during the past 15 years, and, as a
result, now has a unique cohort of 454 patients with
10 443 visual fields. The classification system has evolved
during the past 15 years based on the UCDVFRC’s pre-
vious experience with the OHTS.*'* We have refined the
methods previously reported in our ONTT 1993 base-
line’ and 1994 one-year follow-up® studies. The evolu-
tion of our Visual Field Classification System involved
developing specific parameters and definitions of the
OHTS visual field patterns of loss.!! These definitions were
then adapted for the visual field patterns of loss in the
ONTT. In the OHTS, we classified the superior and in-
ferior hemifields of the abnormal visual fields because
glaucomatous visual fields tend to exhibit more nerve fi-
ber bundle types of visual field defects (arcuate loss). How-
ever, in the ONTT, we classified the entire visual field
because visual fields in patients with optic neuritis ex-
hibit central and nerve fiber bundle defects (arcuate loss).

We have also tried to establish the parameters for ab-
normal visual field classifications with MD and FT values
because it may be useful in future clinical trials or in other
studies when comparing classification methods. In addi-
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Table 1. Frequency Distribution of Visual Field Classifications in the Affected Eye?

No. (%) of Visual Fields

Year

Visual Field Baseline I 1 5 10 15 I
Classification (n=423)b (n=420) (n=388) (n=262) (n=233)
Normal 0 219 (52.1) 191 (49.2) 133 (50.8) 115 (49.4)
Diffuse 280 (66.2) 44 (10.5) 38(9.8) 26 (9.9) 20 (8.6)
Total loss of vision 156 (36.9) 15 (3.6) 11(2.8) 9(3.4) 6 (2.6)
Central 113 (26.7) 7(1.7) 6 (1.5) 6(2.3) 5(2.1)
Centrocecal 9(2.1) 5(1.2) 2 (0.5) 2 (0.8) 2 (0.9)
Widespread 2 (0.5) 17 (4.0) 19 (4.9) 9(3.4) 7(3.0)
Localized 142 (33.6) 150 (35.7) 155 (39.9) 101 (38.5) 92 (39.5)
Arcuate 66 (15.6) 16 (3.8) 24 (6.2) 15 (5.7) 13 (5.6)
Altitudinal 34 (8.0) 3(0.7) 5(1.3) 1(0.4) 0
Partial arcuate 21 (5.0) 49 (11.7) 42 (10.8) 29 (11.1) 22 (9.4)
Enlarged blind spot 5(1.2) 6 (1.4) 4(1.0) 8 (3.1) 1(0.4)
Vertical step 3(0.7) 9(2.1) 9(2.3) 3(1.1) 3(1.3)
Hemianopia 3(0.7) 1(0.2) 3(0.8) 0 0
Three quadrants 3(0.7) 1(0.2) 0 0 0
Paracentral 2 (0.5) 38(9.0) 44 (11.3) 29 (11.1) 44 (18.9)
Multiple foci 2 (0.5) 15 (3.6) 8(2.1) 7(2.7) 4(1.7)
Partial hemianopia 2 (0.5) 3(0.7) 0 0 1(0.4)
Nasal step 1(0.2) 4(1.0) 8(2.1) 5(1.9) 1(0.4)
Temporal wedge 0 2 (0.5) 3(0.8) 1(0.4) 2(0.9)
Quadrant 0 3(0.7) 5(1.3) 3(1.1) 1(0.4)
Double arcuate 0 0 0 0 0
Artifactual 1(0.2) 7(1.7) 4(1.0) 2(0.8) 6 (2.6)
Peripheral rim 1(0.2) 1(0.2) 0 0 0
Partial peripheral rim 0 5(1.2) 1(0.3) 2(0.8) 5(2.1)
Superior depression 0 1(0.2) 3(0.8) 0 1(0.4
Inferior depression 0 0 0 0 0

aFour visual fields were omitted owing to low patient reliability.

bThirty-one of the 454 affected eyes (6.8%) were not tested at baseline (visit 1) because visual acuity was determined to be either no light perception or light

perception only.

tion, this classification system could possibly serve as a ba-
sis for an automated algorithm to classify abnormal vi-
sual fields in patients with optic neuritis or other optic
neuropathies.

Classifying the ONTT visual fields for 15 years has al-
lowed us to provide mean VA and MD parameters (a com-
parative guide) for each of the 21 classifications. There are
some differences between the affected and fellow eyes; how-
ever, the parameters appear to be similar in the visual fields
with the largest number of abnormal classifications. There-
fore, physicians can use these tables as rough guides to de-
termine whether the VA and MD values are in the appro-
priate ranges for a given type of visual field abnormality
classification (Figure 2, eFigures 5 and 6, and eTables 3
and 4).

This study also yielded important clinical information.
Results from all visual field examinations performed on the
affected eye at baseline were abnormal, per the inclusion
criteria. However, what has not been well appreciated is
the fact that results of 75% of the visual field examina-
tions in the fellow eyes at baseline were also abnormal, and
close to 40% were abnormal at year 15. Therefore, these
findings appear to show that optic neuritis is not typically
a unilateral disease. Reasonable evidence suggests there is
bilateral involvement among many patients early in the dis-
ease course, when the fellow eye frequently remains in-
volved. We know that, during the study, there were recur-

rent attacks of optic neuritis in both eyes of the current
cohort of patients. However, we do not have adequate in-
formation about the frequency of such attacks. Because
abnormalities in the fellow eye were present at baseline,
these outcomes are not explained by recurrent attacks
of optic neuritis.

The classification type of a visual field defect is another
important piece of clinical information. Most results of vi-
sual field examinations in the affected eye at baseline con-
sisted of central visual field loss. We have found that dif-
fuse loss, representing a large central-type scotoma for the
30-2 test pattern, which includes total loss, central, cen-
trocecal, and widespread loss, represented 66.2% of the vi-
sual field abnormalities in the affected eye at baseline,
whereas only 6.2% of the abnormalities in the fellow eye
at baseline consisted of diffuse and central loss. However,
throughout the first year of the study, central visual field
loss in the affected eye changed to a more localized loss in
the form of nerve fiber bundle defects (ie, partial arcuate,
paracentral, and arcuate defects). Most results from the vi-
sual field examinations in the fellow eyes at baseline ex-
hibited localized visual field loss, and the defects re-
mained localized during the next 15 years. Atyear 1,35.7%
of the abnormalities in the affected eyes and 34.4% in the
fellow eyes consisted of localized defects. At year 15,39.5%
of abnormalities in the affected eyes and 26.3% in the fel-
low eyes consisted of localized defects. In addition, these
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Table 2. Frequency Distribution of Visual Field Classifications in the Fellow Eye?
No. (%) of Visual Fields
I 1
Year
T 1
Visual Field Baseline 1 5 10 15
Classification (n=454) (n=418) (n=390) (n=264) (n=236)
Normal 115 (25.3) 252 (60.3) 238 (61.0) 174 (65.9) 152 (64.4)
Diffuse 28 (6.2) 9(2.2) 18 (4.6) 11 (4.2) 12 (5.1)
Widespread 22 (4.8) 8(1.9) 10 (2.6) 7(2.7) 7 (3.0)
Central 4(0.9) 1(0.2) 3(0.8) 0 2 (0.8)
Centrocecal 1(0.2) 0 1(0.3) 0 0
Total loss of vision 1(0.2) 0 4(1.0) 4(15) 3(1.3)
Localized 298 (65.6) 144 (34.4) 124 (31.8) 77 (29.2) 62 (26.3)
Partial arcuate 116 (25.6) 27 (6.5) 37 (9.5) 19 (7.2) 18 (7.6)
Paracentral 81(17.8) 52 (12.4) 43 (11.0) 28 (10.6) 26 (11.0)
Arcuate 42 (9.3) 16 (3.8) 14 (3.6) 10(3.8) 8 (3.4)
Multiple foci 28 (6.2) 19 (4.5) 6 (1.5) 3(1.1) 2 (0.8)
Nasal step 19 (4.2) 8(1.9) 8(2.1) 6(2.3) 5(2.1)
Vertical step 5(1.1) 9(2.2) 7(1.8) 3(1.1) 1(0.4)
Temporal wedge 3(0.7) 3(0.7) 2 (0.5) 1(0.4) 0
Quadrant 2 (0.4) 1(0.2) 1(0.3) 1(0.4) 1(0.4)
Altitudinal 1(0.2) 0 2 (0.5) 0 0
Enlarged blind spot 1(0.2) 6 (1.4) 3(0.8) 3(1.1) 1(0.4)
Partial hemianopia 0 3(0.7) 0 0 0
Hemianopia 0 0 1(0.3) 3(1.1) 0
Three quadrants 0 0 0 0 0
Double arcuate 0 0 0 0 0
Artifactual 13(2.9) 13 (3.1) 10 (2.6) 2(0.8) 10 (4.2)
Partial peripheral rim 6 (1.3) 10 (2.4) 5(1.3) 1(0.4) 7 (3.0)
Peripheral rim 4(0.9) 2 (0.5) 0 0 1(0.4)
Inferior depression 2(0.4) 1(0.2) 3(0.8) 1(0.4) 1(0.4)
Superior depression 1(0.2) 0 2 (0.5) 0 1(0.4)
aThree visual fields were omitted owing to low patient reliability.
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Figure 2. Foveal threshold vs Snellen and logMAR (logarithm of the minimum angle of resolution) visual acuity and contrast sensitivity in the affected eye at
baseline. Pearson correlation for foveal threshold and logMar values, r=-0.82; and for foveal threshold and contrast sensitivity, r=0.79.
defects were predominantly in the nerve fiber bundle re- Comparison of the 2 methods for the ONTT Visual
gion (partial arcuate, paracentral, and arcuate loss). Thus, Field Classification System revealed that, in the 1993 base-
over time, the affected and fellow eyes show similar pat- line study,’ visual field abnormalities in the affected eyes
terns of loss in the nerve fiber bundle, with the affected eye consisted of 56.5% diffuse loss (combined with central
being more severely involved. and centrocecal loss) vs 66.2% in the present study. In
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Box. Classification of Visual Field Abnormalities

. A visual field is definitely normal if all locations are within normal limits on the total deviation plot.

. A visual field is definitely abnormal if any of the conditions below are met:

A. The Glaucoma Hemifield Test visual field index is abnormal (outside the reference range or general reduction of sensitivity);
and/or

B. The corrected pattern standard deviation visual field index is abnormal (P <5%); and/or

C. A single point is worse than the 0.5% probability level on the total and/or pattern deviation plot; and/or

D. Two clustered points are beyond the reference range (P <<5%), and at least 1 point worse than the P<<1% on the total and/or
pattern deviation plot (a cluster is defined as =2 horizontally or vertically, not diagonally, contiguous abnormal points with
P<5%); and/or

E. Three or more clustered points worse than P<<5% on the total and/or pattern deviation plot and the pattern of loss is consis-
tent with ocular abnormalities.

. The most predominant visual field defect will be used to determine the abnormality classification for the entire visual field.

. In general, the pattern of abnormal points on the deviation plot (total or pattern) showing the greater number of abnormal points
should be used to determine the appropriate classification for an abnormality. However, the other deviation plot as well as the
gray scale should be evaluated to confirm the appropriateness of the classification. Abnormal points that are extraneous to the
salient pattern should be ignored.

. A normal visual field is designated as NL.

. An abnormal visual field is given a designation from the list below:

1. Neurologic abnormalities: Chiasmal, retrochiasmal, optic nerve chiasm
1. Vertical step (VS): Limited visual field loss that respects the vertical meridian and that includes at least 2 abnormal points
at or outside 15° along the vertical meridian.
2. Quadrant (Q): Significant visual field loss throughout an entire quadrant that respects the vertical midline. Essentially all
points must have a P<5% value on the total deviation plot.
3. Partial hemianopia (PH): A visual field defect that respects the vertical meridian and that is greater than 1 quadrant but
less than a complete vertical hemifield.
4. Hemianopia (H): A visual field defect that respects the vertical meridian and that involves essentially all points in a vertical
hemifield.
5. Three quadrants (3Q): Significant visual field loss throughout 3 quadrants; essentially all points must have a P <5% value
on the total deviation plot.
1I. Optic nerve abnormalities
1. Nerve fiber bundle abnormalities

a. Temporal wedge (TW): A small visual field defect that is temporal to the blind spot.

b. Enlarged blind spot (EBS): A visual field abnormality in the nerve fiber bundle region that involves at least 2 points and
is contiguous with the blind spot.

c. Nasal step (NS) mild/severe: Limited field loss adjacent to the nasal horizontal meridian with at least 1 abnormal point
at or outside 15° on the meridian. Cannot include more than 1 significant point (on either plot) in the nerve fiber bundle
region on the temporal side.

d. Paracentral (PC): A relatively small visual field abnormality in the nerve fiber bundle region that is generally not con-
tiguous with the blind spot or the nasal meridian. In particular, it does not involve points outside 15° that are adjacent
to the nasal meridian (Figure 1).

e. Partial arcuate (PArc): Visual field loss in the nerve fiber bundle region that extends incompletely from the blind spot
to the nasal meridian. The defect is generally contiguous with either the blind spot or the nasal meridian and must
include at least 1 abnormal location in the temporal visual field (Figure 1).

f. Arcuate (Arc): Significant visual field loss in the nerve fiber bundle region, extending across contiguous abnormal points
from the blind spot to at least 1 point outside 15° adjacent to the nasal meridian (Figure 1).

g. Altitudinal (Aly): Severe visual field loss throughout the entire superior or inferior hemifield that respects the horizon-
tal midline, with most points in the hemifield having a P<5% value on the total deviation plot and the entire horizon-
tal midline demonstrating abnormality.

2. Diffuse abnormalities

a. Multiple foci (MF): Visual field loss that includes 2 or more clusters of abnormal points (P <5%) located in different
areas of the visual field that do not correspond to a particular abnormality pattern. The loss must be present in both the
total and pattern deviation plots.

b. Widespread (Wsp): Diffuse visual field loss that includes all 4 quadrants. The Glaucoma Hemifield Test may show a
general reduction of sensitivity or the MD must have a Plevel <5%. The corrected pattern standard deviation must not
have a P level <5%. Most abnormal points on the total deviation plot are not abnormal on the pattern deviation
plot.

3. Central abnormalities

a. Centrocecal (CC): Visual field loss that is in the macular region and contiguous with the blind spot. The foveal thresh-
old must have a P<5% value. The loss must be symmetrical above and below the midline (Figure 1).

b. Central (C) mild/severe: Visual field loss that is predominantly in the macular region. The foveal threshold must have
a P<5% value, and the visual acuity must be impaired. Can be associated with a single hemifield and paired with an-
other defect (Figure 1).

4. Severe abnormalities:

a. Total loss of vision (TL): Severe widespread visual field loss (MD = —20.00 dB) with visual acuity not totally impaired
(Figure 1).

I1I. Artifactual abnormalities

1. Superior depression (SD): Two or more abnormal points in the very superior region.

2. Inferior depression (ID): Two or more abnormal points in the very inferior region.

3. Partial peripheral rim (PPR): Generally continuous field loss outside 15°, but not in all quadrants; must have some
curvature.

4. Peripheral rim (PR): Generally continuous visual field loss outside 15° in all 4 quadrants, usually with no visual field
loss inside 15° on either deviation plot. There must be visual field loss temporal to the blind spot.
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Table 3. Abnormal VFs vs Abnormal MD at 15 Years?

Abnormal VF MD <3.00 dB MD <3.00 dB
Using Current Using Current Using ONTT
Eye Methods Methods Criteria Only
AE 51 28 27
FE 36 19 19

Abbreviations: AE, affected eye; FE, fellow eye; MD, mean deviation; ONTT,
Optic Neuritis Treatment Trial; VF, visual field.
aData are given as the percentage of eyes unless otherwise indicated.

the fellow eye, diffuse loss (combined with central and
centrocecal loss) accounted for 19.7% of abnormalities
compared with 6.2% in the present study. Although these
numbers are similar, the difference can likely be ex-
plained by our more rigorous definitions of the ONTT
Visual Field Classification System and improved reader
classification methods.

In recent studies published by Nevalainen et al"> and Fang
etal,' a similar visual field pattern was demonstrated. Cen-
tral scotomas and nerve fiber bundle defects were re-
ported as the most common, with a slight “condensation”
of visual loss between the center and the blind spot of the
visual field. The higher proportion of central scotomas was
owing to higher spatial resolution of their testing strategy.
The present study demonstrates similar findings.

Patients with optic neuropathies frequently have VA
and contrast sensitivity loss. We have attempted to evalu-
ate patients with optic neuritis by correlating VA with
FT and contrast sensitivity measurements. As shown in
Figure 2, the FT at baseline appears to correlate well with
VA and contrast sensitivity. This is a useful piece of clini-
cal information because, occasionally, there are patients
with exceptionally good FT measurements but very re-
duced vision, which suggests that there may be other fac-
tors involved rather than an optic neuropathy causing
central visual loss. We have found the FT measurement
to be a very valuable clinical tool.

In this report, we correlated types of visual field ab-
normalities with VA and MD. As recently reported by Ku-
persmith et al,'”” moderate to severe loss in the threshold
perimetry, along with VA and contrast testing at 1 month,
can help to predict abnormal visual function at 6 months.
However, no single parameter is a good predictor.' We
did not examine binocular visual field loss or chiasmal
or retrochiasmal defects, which had been adequately ad-
dressed in the 1-year follow-up report.®

One potential reason for the increase in fellow-eye ab-
normalities compared with previous reports is the change
in definition of abnormal results on visual field exami-
nations. As can be seen in Table 3, there were a greater
percentage of abnormal results on visual field examina-
tions in the affected and fellow eyes at year 15 than in
the most recent ONTT report.! Different MD criteria were
used for visual field abnormalities in this study. The stan-
dard measure used was an MD of 2 SDs beyond the ref-
erence value (=3.00 dB). However, in our present re-
port, we used a more generous criterion for abnormality
to reflect axonal loss as evidenced by recent publica-
tions using optical coherence tomography to demon-
strate optic nerve damage following acute optic neuri-

tis.'®23 Several investigators have discovered axonal loss
in the nerve fiber bundle in patients with multiple scle-
rosis.?**® Further correlation with optical coherence to-
mography will help to define the structure-function re-
lationship of visual field loss implications. From these
studies it has become apparent that a patient can have loss
of nerve fiber bundles in the optic nerve with a normal or
nearly normal visual field after an attack of optic neuritis
or multiple sclerosis. The reason for normal visual fields
when there is obvious nerve fiber layer damage appears to
be redundancy in the optic nerve visual system.

In summary, at baseline, 100% of the visual fields from
the affected eyes and 74.7% from the fellow eyes were
classified as being abnormal. At baseline and early in the
study, the affected eyes mainly exhibited central diffuse
loss. Eventually, localized nerve fiber bundle loss (para-
central, partial arcuate, and arcuate defects) predomi-
nated. In the fellow eyes, the same pattern of localized
nerve fiber bundle loss was seen at baseline and through-
out the 15 years of follow-up. The classification param-
eters defined in this article, including the correlation of
VA with FT and contrast sensitivity, may help physi-
cians evaluate the characteristics of optic neuritis and other
optic neuropathies in the future.
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