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Differentiating Glaucomatous from Non-Glaucomatous Optic Nerve
Cupping by Optical Coherence Tomography
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Abstract: Background: In clinical practice, the differentiation of glaucomatous from non-glaucomatous cupping can be
difficult, even for experienced observers. The purpose of this study was to evaluate the role of optical coherence tomogra-
phy (OCT) in differentiating glaucomatous from non-glaucomatous optic nerve cupping in a cross-sectional pilot study.

Methods: Eleven consecutive patients presenting to the Duke Eye Center from September 2007 to July 2008 with non-
glaucomatous optic nerve cupping and 12 patients with glaucomatous optic nerve cupping were identified. All patients
underwent Stratus® OCT imaging: fast macular map, fast retinal nerve fiber layer (RNFL) 3.4 thickness, and fast optic
disc protocols. Automated visual field perimetry was performed on the date of OCT scan in non-glaucomatous cupping
patients, and from 0-9 months of scan date in glaucoma patients. Eyes were matched by optic nerve cup-to-disc area ratio;
average and mean deviation were calculated for each variable.

Results: For a similar average RNFL, patients with non-glaucomatous optic nerve cupping had lower nasal and temporal
RNFL thickness, as well as lower macular thickness and volume compared to patients with glaucomatous optic nerve

cupping.

Conclusion: OCT appears to be a useful technology in differentiating glaucomatous from non-glaucomatous optic nerve
cupping. The pattern of RNFL loss appears more diffuse in non-glaucomatous optic nerve cupping compared to glauco-
matous optic nerve cupping. Future studies with larger sample size and specific neuro-ophthalmic causes of optic nerve
cupping may further elucidate the role of OCT in this clinical setting.
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INTRODUCTION

Pathologic cupping of the optic nerve is most commonly
associated with glaucomatous optic neuropathy. The cause of
optic nerve cupping in glaucoma has been studied histopa-
thologically, suggesting that cup enlargement is the result of
nerve fiber loss in conjunction with altered structural integ-
rity of the lamina cribrosa [1-4]. However, other types of
optic neuropathies have been reported to cause cupping of
the optic nerve, mimicking that found in glaucoma such as
arteritic anterior ischemic optic neuropathy (A-AION) [5-9],
non-arteritic anterior ischemic optic neuropathy (NA-AION)
[5,9], posterior ischemic optic neuropathy (PION) [10], in-
tracranial tumors [11,12], optic neuritis [13], dominant optic
atrophy [14], methanol toxicity [15,16], shock optic neuropa-
thy [17,18], and Leber hereditary optic neuropathy [19].
Clinically, clues such as optic nerve head pallor can be use-
ful in discerning glaucomatous from non-glaucomatous optic
nerve cupping. However, the identification of optic nerve
pallor is often variable and dependent upon clinical experi-
ence. In practice, the differentiation of glaucomatous from
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non-glaucomatous cupping can be difficult even for experi-
enced observers. Trobe et al. [20,21] showed in a study in-
volving reviewing photographs of patients with glaucoma
and a mixed etiology of non-glaucomatous optic nerve cup-
ping that experienced observers often misdiagnosed the eti-
ology of the cupping and overestimated optic nerve pallor.

Optical coherence tomography (OCT) is an imaging mo-
dality that employs near-infrared light to create cross-
sectional images of the retina and optic nerve, thereby allow-
ing analysis of the optic nerve head, macula, and retinal
nerve fiber layer (RNFL). It is a non-invasive and rapidly
obtained imaging test. OCT has been studied widely to
evaluate macular and RNFL changes in glaucoma [22-26].
OCT has been shown to have good reproducibility of RNFL
thickness measures, suggesting it may be a useful clinical
tool to monitor glaucomatous disease progression [27]. More
recently OCT has been applied to evaluate eye diseases asso-
ciated with neuro-ophthalmic conditions such as multiple
sclerosis, optic neuritis, NA-AION, band atrophy, and trau-
matic optic neuropathy [13, 28-32]. Furthermore, specific to
NA-AION and optic neuritis, recent studies have shown that
OCT can be used to track RNFL loss over time and can be
correlated with visual dysfunction [32-35]. The purpose of
the present pilot study was to evaluate the potential role of
OCT in differentiating glaucomatous from non-
glaucomatous optic nerve cupping.
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METHODS
Patient Selection

The study protocol was approved by the institutional re-
view board at Duke University School of Medicine. All pa-
tients were prospectively enrolled at the Duke Eye Center
from September 2007 to July 2008. Eleven consecutive pa-
tients presenting to the neuro-ophthalmology service with
documented optic nerve head cupping, as determined by a
fellowship trained neuro-ophthalmologist (MTB), from an
etiology other than glaucoma, were included in this study.
All patients had a complete neuro-ophthalmic examination
and Humphrey visual field (HVF, Carl Zeiss, Dublin, CA)
24-2 testing on the same date as the OCT scan. Neuro-
imaging (cranial and orbital magnetic resonance imaging
(MRI) with contrast) was obtained or reviewed in all of these
patients. Twelve patients with glaucoma, defined by glau-
comatous optic nerve cupping (increase in vertical cup-to-
disc ratio) and characteristic visual field defects regardless of
intraocular pressure, were identified consecutively by a fel-
lowship trained glaucoma specialist (SFF, SGA). HVF 24-2
testing had been performed between 0 and 9 months prior to
the date of enrollment. A glaucomatous visual field defect
was defined as one in which there was at least clustering of
three contiguous test points and a pattern standard deviation
with a probability value of <5%.

Standard clinical examination for all patients included:
visual acuity (Snellen visual acuity chart), color vision (Ishi-
hara pseudochromatic plates), pupil examination, tonometry,
slit-lamp examination, HVF (24-2 SITA standard program),
and dilated fundus examination. The following was ab-
stracted from the medical chart for all patients: age, race,
refractive error, optic nerve appearance (cup-to-disc ratio,
presence of optic nerve pallor), visual field data (mean and
pattern standard deviations), results of neuro-imaging (if
performed), and final diagnosis.

Exclusion criteria were as follows: (1) mixed or unclear
diagnosis, (2) spherical equivalent > +5 diopters, (3) poor
OCT quality, defined by signal strength <5 or poor align-
ment on the individual OCT scans, (4) unreliable HVF test-
ing (false positive or false negative >30%), (5) retinal pa-
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thology (i.e. diabetic retinopathy, cystoid macular edema,
central retinal vein occlusion, or history of retinal laser
treatment).

Testing

All patients underwent imaging by Stratus® OCT (Carl
Zeiss Meditec, Inc, Dublin, CA) in both eyes, with results
analyzed using software version 3.0. Three OCT scan proto-
cols were performed on both eyes of each patient: 1. fast
macular map, 2. fast RNFL 3.4 thickness, and 3. fast optic
disc.

The fast macular thickness map protocol consists of 6
radial scans centered on the fovea; each scan is composed of
128 single A-scans. The fast macular map reports average
macular thickness (um) and macular volume (MV in mm3),
and is composed of three concentric circles of 1 mm, 3 mm,
and 6 mm diameter divided into inner and outer rings for a
total of nine different measured areas (Fig. 1). The fast
RNFL 3.4 mm thickness scan consists of 256 individual A-
scans around the circumference of a circle 3.46 mm in di-
ameter centered on the optic nerve. The OCT machine scans
this area three times and reports the average RFNL thickness
values (um) of these three scans in 12 clock hours and 4
quadrants, as well as an average RNFL thickness for the en-
tire circumference. The fast optic disc protocol consists of
six 4-mm radial linear scans in 1.92 seconds, yielding a to-
pographic map of the optic nerve head and cup. Data re-
ported by the machine includes: optic disc area, cup area, rim
area, and cup-to-disc area ratio value overall and for the
horizontal and vertical axes. Alignment to the optic nerve
disc border was manually adjusted when necessary.

Statistical Analysis

The data was analyzed using Microsoft Excel spread-
sheets as well as JMP 7.0 (SAS Institute, Cary, North Caro-
lina, USA). Only one eye was included in the data analysis
from each patient. In unilateral cases, the affected eye was
chosen and in bilaterally affected cases, the worse eye was
chosen. Average and mean deviation were calculated for
each variable in each group. In the case of visual acuity,
Snellen acuity was converted to LogMar to determine the
mean, which was then reported back as Snellen acuity.

(I Outer Macular Ring
Inner Macular Ring

|:| Fovea

Fig. (1). Optical coherence tomography macular map display, right eye. The macular map is divided into outer and inner rings, as well as

four quadrants: superior, nasal, inferior, and temporal.
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In our primary analysis we chose to match study eyes in
each group by optic nerve cup-to-disc area ratio, calculated
by OCT (within 0.1), since optic nerve cupping was the
clinical parameter of primary interest in this study. To match
by cup-to-disc-area ratio subjects 3, 4, 5, and 8 from the
glaucoma group, and subjects 2, 5 and 9 from the non-
glaucomatous cupping group were excluded for failure to
have a suitable cup-to-disc area match (n=8 in each group).
A Wilcoxon rank test was performed to compare the various
OCT and visual field data values among the two groups.

In our secondary analysis, we chose to match study eyes
by OCT measurement of average RNFL (within 10 pm),
allowing comparison between groups of OCT measured
macular volume and thickness, as well as optic nerve mor-
phology (n=11 in each group). In this analysis, subject 11
from the glaucoma group was excluded for failure to have a
suitable average RNFL thickness match. A Wilcoxon rank
test was performed to compare the various OCT and visual
field data between the two groups for each OCT scan type.
P-values were calculated and Bonferroni adjusted when ap-
propriate.

RESULTS

The average age was significantly lower in patients with
non-glaucomatous cupping (43 + 19.8 years) compared to
patients with glaucomatous cupping (67.8 + 12.5 years,
p<0.05). Of those with glaucoma, there were 8 subjects with
primary open angle and 4 with normal tension glaucoma
(Table 2). In those with non-glaucomatous optic neuropathy,
there were 6 with optic neuritis, 1 with congenital optic atro-
phy, 3 with NA-AION, and 1 with shock optic neuropathy
(Table 1).
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Matching by Cup-to-Disc Area Ratio

For a similar cup-to-disc area ratio as determined by the
OCT, eyes with non-glaucomatous cupping had a lower
mean RNFL thickness in the nasal quadrant when compared
to eyes with glaucomatous cupping (42 £ 6 vs. 57 = 14 pum,
p=0.047) (Table 3). Similarly, eyes with non-glaucomatous
cupping had a lower average macular thickness in the supe-
rior, nasal, and inferior outer macular ring, compared to eyes
with glaucomatous optic nerve cupping. Additionally, sub-
jects with non-glaucomatous optic nerve cupping had lower
macular volume compared to those with glaucoma (5.88 *
0.4 vs. 6.41 + 0.4 mm?, p=0.027) (Table 4). Rim area, verti-
cal and horizontal cup-to-disc area ratios, as well as visual
field parameters were not statistically different between the
two groups (Table 5).

Matching by RNFL

For a similar average RNFL, eyes with non-
glaucomatous optic nerve cupping had a lower mean RNFL
in both the nasal and temporal quadrants when compared to
eyes with glaucomatous optic nerve cupping (nasal RNFL:
47 £ 12 vs. 57 £ 11 um , p=0.049; temporal RNFL: 41 + 13
vs. 57 + 11 pm, p=0.0198) (Table 3). Average macular
thickness was significantly lower in eyes with non-
glaucomatous optic nerve cupping compared to eyes with
glaucomatous optic nerve cupping in 5 out of 8 quadrants
tested (Table 4). Additionally, eyes with non-glaucomatous
optic nerve cupping had a lower macular volume, (5.89 + 0.4
vs. 6.31 + 0.3 mm3, p=0.0068) (Table 4).

In the optic nerve topography maps, eyes with glaucoma-
tous optic nerve cupping had decreased rim area compared to
eyes with non-glaucomatous optic nerve cupping (0.65 +

Table 1.  Patients with Non-Glaucomatous Optic Nerve Cupping: Clinical Characteristics
Patient Diagnosis Age (years) (SBnC;I\I/Q) ClprioDie Ratio® Vz:dg/;D ZS; Eirzgr:(:gir:
Included Eye | Fellow Eye (months)
1 Optic neuritis OD 54 20/40 0.7 0.4 -5.6 29 4
2 NA-AION OS 79 20/30-2 0.5 0.2 -4.7 3.0 18
3 Optic neuritis OS 24 20/25+2 05 0.3 -8.6 7.2 36
4 Optic neuritis OD 40 20/20 0.7 0.3 -1.1 1.6 24
5 Optic neuritis OS 45 20/25-2 0.4 0.1 -5.2 9.5 12
6 NA-AION OS 52 20/20-2 0.9 0.4 -18.9 16.6 24
7 NA-AION OD 61 20/25+2 0.6 0.2 -17.8 16.1 144
8 Optic neuritis OS 15 20/40 0.9 0.8 -2.7 2.2 3
9 Congenital optic atrophy OU 14 20/15 0.6 0.6 -1.6 2.9 12
10 Optic neuritis OS 38 20/30- 0.85 0.6 -71.2 3.6 6
11 Shock optic neuropathy OD 52 20/60 0.9 04 -30.5 7.5 9
A;'esr‘;ge ; 4314198 | 20/25 0684028 | 0394020 | -94+92 | 66+54 26.5 + 40

Data in table represent values for eye included in data analysis, unless otherwise noted.

NA-AION = Non arteritic anterior ischemic optic neuropathy; BCVA = Best corrected visual acuity; VF MD = Visual field mean deviation; PSD = Pattern standard deviation; SD =

Standard deviation.
SCup-to-disc ratio as determined by clinical examination.
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Table 2. Patients with Glaucomatous Optic Nerve Cupping: Clinical Characteristics
. s
Patient Diagnosis Age (years) | BEVA (St Cup-torDise Ratio VEMD | PsD
Included Eye Fellow Eye
1 Primary open angle glaucoma OD 55 20/25-2 0.99 0.99 -30.4 7.5
2 Primary open angle glaucoma OD 66 20/25 0.8 0.8 -1.9 1.7
3 Primary open angle glaucoma OD 77 20/30 0.75 0.85 -5.2 5.6
4 Primary open angle glaucoma OS 65 20/40 0.95 0.95 -23.3 9.8
5 Juvenile open angle glaucoma OD 16 20/20 0.8 0.9 -16.8 124
6 Combined mechanism glaucoma OD 62 20/20 0.8 0.7 -11.8 16.4
7 Primary open angle glaucoma OS 85 20/25 0.6 0.2 -10.4 9.7
8 Uveitic glaucoma OS 65 20/25 0.85 0.8 -8.6 10.3
9 Normal tension glaucoma OD 65 20/25 0.6 0.3 -10.0 13.7
10 Normal tension glaucoma OD 94 20/30-2 0.85 0.75 -6.8 6.0
11 Normal tension glaucoma OD 54 20/20 0.6 0.7 -0.3 3.6
12 Normal tension glaucoma OD 58 20/20 0.7 0.6 -9.0 147
Average = SD - 67.8+12.5 20/25 to 20/30 0.79+0.2 0.73+0.2 -11.2+86 | 9.2+45

Data in table represent values for eye included in data analysis, unless otherwise noted.

BCVA = Best corrected visual acuity; VF MD = Visual field mean deviation; PSD = Pattern standard deviation; SD = Standard deviation.

SCup:Disc ratio as determined by clinical examination.

Table 3. Distribution of Mean Retinal Nerve Fiber Layer (RNFL) Thickness (um) as Measured by Stratus® Optical Coherence
Tomography
All subjects: mear;igzd standard devia- Matched by cup-to-disc area ratio Matched by mean RNFL
Variable Non-glaucomatous Glaucomatous |aU(,)\:J?Tr]1<'_it0US Glaucomatous |aU(|)\:)?Tr]1<'_it0US Glaucomatous
optic nerve optic nerve goptic nerve optic nerve goptic nerve optic nerve
cupping cupping cupping cupping cupping cupping
Superior RNFL 69 + 26 71+23 60 75 69 67
Nasal RNFL 47+ 12 59+11 42* 57 47* 57
Inferior RNFL 76 + 26 68 + 27 69 75 76 64
Temporal RNFL 41+12 58 + 10 45 57 41* 57
Average RNFL 62 +13 64 +14 59 66 62 61
Total n=11 n=12 n=38 n=38 n=11 n=11

*p<0.05.
all p values were Bonferroni adjusted.

0.24 vs. 1.10 £ 0.56 mm?, p=0.0488) (Table 5). Finally, eyes
with glaucomatous optic nerve cupping had worse HVF pat-
tern standard deviation (PSD) compared to eyes with non-
glaucomatous cupping (9.8 + 4.3 vs. 6.6 * 54 dB,
p=0.0415). HVF mean deviation for eyes with glaucomatous
optic nerve cupping compared to those with non-
glaucomatous cupping (-12.2 vs. -9.4 dB, p=0.29) was not
significantly different between the two groups.

DISCUSSION

Cupping of the optic nerve head is a classic sign of glau-
coma, however non-glaucomatous optic neuropathies can
cause contour changes of the optic nerve head (ONH) as
well. For example, Sebag et al. [8] described contour

changes of the ONH (backward bowing of the lamina cri-
brosa) with A-AION, and Fournier et al. [14] reported con-
tour changes of the ONH associated with dominant optic
atrophy. Currently, information from perimetry, ONH pallor,
color vision, and visual acuity are used to aid in differentiat-
ing glaucomatous from non-glaucomatous optic nerve cup-
ping. There still remain clinical situations in which non-
glaucomatous cupping cannot be reliably excluded without
neuro-imaging and blood tests indicating a need for further
methods to assist in the clinical evaluation of such patients.

To our knowledge, this is the first study to apply OCT
imaging as a means to compare non-glaucomatous and glau-
comatous optic nerve cupping. We identified non-
glaucomatous cupping of the optic nerve clinically and
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Table 4. Distribution of Mean Macular Thickness and Volume as Measured by Stratus® Optical Coherence Tomography
All subjects: mean and standard Matched by cup—to—dlsc area Matched by mean RNFL
deviation ratio
Variable Iaug)?rr]]z;tous Glaucomatous Iaug)?rr]]z;tous Glaucomatous |aU(,)\:)?Tr]1<'_it0US Gt(IJ?Jl;COOTii_
glauc optic nerve glauc optic nerve glauc p
optic nerve : optic nerve : optic nerve nerve cup-
- cupping - cupping - h
cupping cupping cupping ping
Superior 201 +14 222+ 15 201* 226 201** 220
Nasal 210+ 18 237+£19 211* 239 210** 235
Outer Macular Inferior 20119 201 +£13 198* 203 201 199
Thickness (um) Temporal 196 + 12 204 + 14 196 206 196 203
Superior 233+18 263+ 18 235 262 233** 262
Nasal 235+ 16 264 £ 15 236 267 235** 262
Inferior 233+15 24719 234 250 233 245
Inner Macular
Thickness (um) Temporal 224 +12 245+21 224 246 224** 242
Macular volume (mm?®) 5.88+0.4 6.36 £0.4 5.88* 6.41 5.89** 6.31
Total n=11 n=12 n=8 n=8 n=11 n=11
*p<0.05.
**p<0.005.

all p values were Bonferroni adjusted.
RNFL = retinal nerve fiber layer.

Table5. Topographic Measures of the Optic Nerve Head as Measured by Stratus® Optical Coherence Tomography
All subjects: mear;iirrld standard devia- Matched by cup-to-disc area ratio Matched by mean RNFL
Variable Non- Glaucomatous Non- Glaucomatous Non- Glaucomatous
cupping cupping cupping cupping cupping cupping
Disc area (mm?) 25+0.3 24+04 24 22 25 244
Cup area (mm?) 14+04 1.7+06 15 15 14 1.8
Rim area (mm?) 11+£06 0.69+0.3 0.9 0.78 1.1* 0.65
Cup-to-disc area ratio 0.56+0.18 0.70+0.14 0.62 0.64 0.56 0.72
Cup-to-disc horizontal
ratio 0.76 +0.16 0.85+0.10 0.83 0.82 0.75 0.87
Cup-to-disc vertical

ratio 0.70+0.12 0.81+0.08 0.76 0.78 0.71 0.82

Total n=11 n=12 n=38 n=38 n=11 n=11

*p<0.05.
all p values were Bonferroni adjusted.
RNFL= retinal nerve fiber layer.

examined the cup morphology using the Stratus® OCT fast
optic disc scan. When we compared patients with similar
cup-to-disc ratios (by OCT measurement), or with similar
average RNFL thickness, we found that those with non-
glaucomatous optic nerve cupping had lower macular thick-
ness and macular volume compared to those with glaucoma-
tous optic nerve cupping (Table 4). We also found that the
nasal and temporal RNFL thickness were lower in patients
with non-glaucomatous optic nerve cupping compared to
those with glaucomatous cupping.

Our OCT results suggest that the RNFL loss in non-
glaucomatous optic nerve cupping is not typically in the su-

perior and inferior quadrants, as reported in glaucoma. Based
on histopathologic studies performed by Quigley et al. [3]
the pattern of RNFL loss in glaucoma tends to be greater in
the superior and inferior quadrants, while that of non-
glaucomatous optic neuropathy was more varied depending
upon the etiology [34]. The same pattern of RNFL loss in
glaucoma has also been documented in analysis of red-free
fundus photographs [36,37], and in prior OCT studies. [26,
38-42] It is this pattern of loss that accounts for the typical
visual field defect pattern observed in glaucoma. Lu et al.
[43] recently showed that the best parameters to detect glau-
coma using OCT are a below normal inferior quadrant, supe-
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rior quadrant, or overall mean RNFL thickness. The findings
from our study suggest that overall mean RNFL loss occurs
in optic nerve damage of any cause and is not necessarily
specific for glaucoma (Table 3). Macular volume and macu-
lar thickness measurements by OCT have been shown to be
less sensitive than average RNFL in the detection of glau-
coma [24, 25]. In our study, we showed that for a similar
average RNFL thickness, the macular volume was reduced
significantly in patients with non-glaucomatous cupping
compared to patients with glaucomatous cupping (Table 4).
The findings of reduced macular thickness and volume in
our patients with non-glaucomatous cupping may be ex-
plained by Wallerian degeneration [44]. With disruption of
axonal integrity, degeneration of the proximal axon segment
occurs. Specifically, some lesions of the posterior optic
nerve, such as a compressive mass lesion, have been reported
to result in preferential damage to the smaller diameter
macular axonal fibers traveling within the optic nerve [44].
There may be preferential damage to the papillomacular
bundle in non-glaucomatous optic neuropathies which could
theoretically cause reduced macular thickness and volume.
Another interesting finding from our study was the signifi-
cant difference in visual function between the groups (Table
1 and 2). Patients with non-glaucomatous optic nerve cup-
ping had better visual field MD and PSD compared to pa-
tients with glaucomatous optic nerve cupping. HVF testing
may not accurately reflect visual function. DeLedn-Ortega et
al. [33] correlated RNFL with visual field in patients with
NA-AION, and found that RNFL loss extends beyond the
region corresponding to the VF defect. Similarly, Noval et
al. [35] showed that in patients with optic neuritis, OCT de-
tected axonal loss before the presence of a visual field defect,
and also correlated the degree of mean RNFL thinning with
visual acuity. Fisher et al. [31] performed OCT in patients
with multiple sclerosis with and without optic neuritis, and
showed that RNFL thickness can be correlated to contrast
sensitivity and low-contrast letter acuity scores.

We acknowledge several limitations of our study. We
chose to match patients primarily by cup-to-disc area ratio as
determined by OCT. Arnalich-Montiel et al. [45] showed
that when compared to clinical observation, OCT tends to
overestimate cup-to-disc ratio values, notable in optic nerves
with small cup-to-disc ratios. This could have potentially
introduced bias into our study however, it would be nullified
presumably because a similar error would occur in both
groups as the average cup-to-disc area ratio was not signifi-
cantly different in each group. Another point to note is the
significant age difference between the two groups. It is
known that RNFL thickness decreases with age [46]. In our
cohort, the age of the patients was significantly lower in
those with non-glaucomatous optic nerve cupping, which
was also the group with lower RNFL thickness in the nasal
and temporal quadrants, suggesting that age variance was not
likely accounting for these findings. Lastly, due to our small
sample size, patients were grouped under the broad diagnosis
umbrella of non-glaucomatous optic nerve cupping. Stratifi-
cation and subanalysis by neurologic diagnosis was not pos-
sible because it was not feasible to obtain a large number of
patients with only a single neuro-ophthalmic cause of non-
glaucomatous optic nerve cupping. The pattern of RNFL loss
is variable depending upon the type of non-glaucomatous
optic neuropathy [47] and in the future it would be more
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precise to study the pattern of RNFL loss in each disease
entity independently. One could consider our pilot study as a
“real world” clinical situation. While it would seem likely
that the subspecialty trained neuro-ophthalmologist or glau-
coma specialist would be able to differentiate the broad eti-
ology of a cupped optic nerve by morphology, this question
is one that frequently faces each of the subspecialists in
clinical practice. During the initial clinical evaluation of such
a diagnostic dilemma the clinician is not aware of the etiol-
ogy of the optic nerve cupping (glaucomatous vs non-
glaucomatous) and must decide on whether further extensive
investigation is needed, and that is what this study attempted
to determine.

The role of neuro-imaging to evaluate the cause of non-
glaucomatous optic nerve cupping has been discussed in the
literature [48]. Visual field testing is valuable in these cases;
however, due to its subjective nature it can be highly vari-
able or even unreliable. The strategy of obtaining neuro-
imaging in all patients with “suspicious” optic nerve cupping
is not cost effective. Therefore, OCT may serve as a fast and
economical test to aid in determining whether a patient may
have non-glaucomatous cupping requiring neuro-imaging
and further testing. Based on the results of this pilot study,
OCT may have the potential to complement clinical deci-
sion-making when there is a question of glaucomatous ver-
sus non-glaucomatous optic nerve cupping; specifically
when visual field testing and clinical examination (the pres-
ence of optic nerve pallor) are not definitive, or in the setting
of progressive cupping despite adequate intraocular pressure
control.
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