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ABSTRACT
Non-arteritic anterior ischaemic optic neuropathy (NAION) and optic neuritis (ON) may be difficult
to distinguish early in their disease courses. Our goal was to determine if specific magnetic
resonance imaging characteristics differentiate acute NAION from ON. Neuroradiologists, masked
to diagnosis, reviewed the diffusion-weighted imaging (DWI) and post-contrast enhancement
(PCE) characteristics of the optic nerve in 140 eyes. PCE and DWI signals of the optic disc alone
did not discriminate between NAION and ON. After taking age and sex into consideration, only
DWI and PCE of the intraorbital segment of the optic nerve differentiated the two, with ON having
the increased likelihood of these findings. Isolated PCE without DWI signal at the optic disc,
however, was 100% specific for NAION. This may be the most specific way to radiographically
differentiate between NAION and ON in the acute setting.
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Introduction

Optic neuritis (ON) and non-arteritic anterior ischae-
mic optic neuropathy (NAION) are the two most
common non-glaucomatous optic neuropathies in
adults.1,2 ON is an acute inflammatory demyelination
of the optic nerve, often associated with multiple
sclerosis.3 NAION is the result of an impairment of
perfusion of the prelaminar optic disc and is asso-
ciated with the atherosclerotic vascular disease risk
factors of hypertension, hyperlipidaemia, and diabetes
mellitus.4 Although ON and NAION differ in their
underlying pathophysiology, they share clinical fea-
tures, especially early in their disease courses.

There are prognostic and therapeutic differences
between ON and NAION that make differentiating
between the two important. The Optic Neuritis
Treatment Trial (ONTT) showed that patients with
idiopathic ON have a 50% chance of developing mul-
tiple sclerosis (MS) within 15 years of presentation but
have good long-term prognoses for visual recovery,
with 72% having 20/20 vision at 15 years. These

patients also experience a more rapid visual recovery
when treated with intravenous (IV) steroids, which
may also confer a protective effect from developing
MS in the first 2 years.5 In contrast, patients with
NAION are at no greater risk of developing MS
than the general population, but the prognosis for
visual recovery is not as favourable.6 There is also no
confirmed evidence of improvement in visual acuity
with steroid treatment in the setting of NAION. For
these reasons, it is important to establish a diagnosis
early in the disease process so that appropriate inter-
vention can be instituted if indicated.

Magnetic resonance imaging (MRI) characteris-
tics of ON have been well described, with enhance-
ment and signal tau inversion recovery (STIR)
signal abnormalities of the optic nerve often invol-
ving long segments of the intraorbital nerve with
occasional intracranial extension. MRI character-
istics of NAION have been less well described, but
increased STIR signal has been detected in the
retrobulbar optic nerve, usually without associated
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post-contrast enhancement (PCE) and without a
predilection for a specific region.7

Diffusion MRI measures the molecular diffusion
constant of water molecules as an apparent diffusion
coefficient (ADC) and can detect the altered move-
ment of watermolecules resulting from disruption of
the permeability of central nervous system struc-
tures. Historically, diffusion-weighted imaging
(DWI) has been used to detect cytotoxic oedema
and infarct in acute stroke, but by taking advantage
of the highly anisotropic, tightly packed axons of the
optic nerve, DWI may play a role in differentiating
optic nerve pathologies.8 He et al. suggested that
optic nerve DWI might help to differentiate acute
ischaemic optic neuropathies from non-ischaemic
optic neuropathies by showing diffusion restriction.9

DWI characteristics of NAION have not been
robustly studied as a result of technical limitations
of imaging, including limited spatial resolution due
to the small size of optic nerves, motion artefact, and
high signal from adjacent orbital fat and cerebrosp-
inal fluid. There are a number of reports indepen-
dently reviewing the imaging characteristics of ON
and NAION with DWI and T1 post-contrast
techniques.7,9–12 To date, however, none have com-
pared the imaging characteristics of these two enti-
ties side by side or included a sufficient number of
participants for the development of diagnostic ima-
ging criteria.

The aim of this study was to determine essential
imaging predictors of NAION and ON based on two
hypotheses: (1) DWI signal would be a reliable pre-
dictor of NAION; and (2) the location of MRI find-
ings would be useful in discriminating NAION from
ON. By taking into account both the location and type
of signal abnormality, optic nerve MRI may facilitate
earlier differentiation of ON versus NAION andmore
timely intervention when indicated.

Participants and methods

This retrospective study was conducted at the Moran
Eye Center, The University of Utah, Salt Lake City,
Utah, USA. Institutional review board approval was
obtained from The University of Utah Institutional
Review Board, with a waiver of informed consent. All
research adhered to the tenets of the Declaration of
Helsinki and was HIPAA (Health Insurance
Portability andAccountabilityAct of 1996) compliant.

Participants

Records of patients diagnosed with acute NAION
and ON from 2003 to 2012 were reviewed. The
diagnoses had been made by three experienced
neuro-ophthalmologists (J.E.A.W., K.B.D., B.J.K.)
and incorporated all aspects of the patient’s neuro-
ophthalmic history and physical examination. All
ON participants met clinical criteria for ON based
on the ONTT. All NAION participants met clin-
ical criteria for NAION based on the Ischemic
Optic Neuropathy Decompression Trial (IONDT)
(Supplementary Table 1).5,13

Patients 18 years of age and older who had
undergone neuroimaging within 1 month of
symptom onset/diagnosis were included.
Participants with inadequate imaging were
excluded. Eyes wherein the clinician could not
definitively distinguish between ON and NAION,
and cases of biopsy-proven giant cell arteritis, were
excluded. If both eyes met the eligibility criteria,
both eyes were included in the study.

Neuroimaging

Neuroimaging was performed at The University of
Utah and referring facilities. All MRIs included
standard T1- (T1WI) and T2- (T2WI) weighted
imaging as well as fluid-attenuated inversion
recovery sequences (FLAIR). All DWI sequences
were obtained from MRI brain sequences. The
majority (74/89; 83%) of participants had dedi-
cated orbital imaging as part of the MRI evalua-
tion. Orbit sequences included thin-section
imaging through the orbits at 2.5- or 3-mm inter-
vals with T1, T2, STIR, and post-contrast axial and
coronal T1WI with fat saturation.

Image interpretation

Two neuroradiologists (K.L.S., J.S.M.) reviewed
the MRI scans while masked to the clinical diag-
nosis and extraorbital findings. Optic nerve images
were interpreted as having the presence or absence
of PCE and DWI signals. The location of the
abnormal signal along the optic nerve was also
recorded as “disc” = within 2 mm of the intrao-
cular optic disc, “intraorbital” = retrobulbar
intraorbital segment, or “chiasm” = optic chiasm.
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Statistical analysis

Data were summarised using frequency (%) for
discrete variables (i.e., sex and eye). Mean and
standard deviation were used for continuous vari-
ables (i.e., age and days from symptom onset to
scan). The Fisher exact test for discrete variables
and two-sample t test for continuous variables
were used to compare the demographics and
image characteristics between the two groups.

To calculate the odds ratio (OR) of having a
clinical diagnosis of NAION versus ON, a general-
ised mixed-effects model with logit link, which
accounts for the correlation of those participants
who had both eyes included in the study, was used.
Unadjusted ORs were reported along with confi-
dence intervals and p values. Receiver operating
characteristic (ROC) analysis was performed using
a generalised logistic regression model to evaluate
the MRI characteristics in differentiating between
NAION and ON after adjusting for significant
demographics, i.e., age and sex. The area under
ROC curve, AUC, obtained from the generalised
logistic regression analysis measures the probability
that the presence of imaging characteristics, i.e., PCE
and/or DWI at the optic disc and/or intraorbital
segment, can correctly discriminate NAION and
ON patients. An AUC of 1.0 represents a perfect
classification; an AUC of 0.5 represents a valueless
image characteristic. In general, a characteristic is

excellent if 0.9 ≤ AUC ≤ 1.0; good if 0.80 ≤ AUC <
0.90; fair if 0.70 ≤ AUC < 0.80; poor if 0.60 ≤ AUC <
0.70; and failed if AUC < 0.60.

A p value < 0.05 was considered as statistically
significant. All statistical analyses were performed
with SAS for Windows (version 9.4; SAS Institute,
Cary, NC, USA).

Results

Five hundred and ninety-four charts were
reviewed, and 104 eyes from 89 patients met elig-
ibility criteria. All but 2 eyes were symptomatic (1
NAION and 1 ON). Of these study eyes, 72 eyes
(62 participants) were clinically diagnosed as
NAION, and 32 eyes (27 participants) were diag-
nosed as ON.

Table 1 summarises participant demographics
with imaging characteristics. The majority (74/89;
83%) of participants had dedicated orbital imaging
as part of the MRI study protocol. NAION parti-
cipants had significantly fewer positive optic nerve
imaging findings than ON participants (p < 0.001
for PCE and p = 0.020 for DWI).

Imaging characteristics

Figures 1–4 show examples of PCE and DWI
signal abnormalities in patients with NAION and

Table 1. Demographic and imaging characteristics of participants with non-arteritic anterior ischaemic optic neuropathy and optic
neuritis.

Variable
NAION
(n = 62)

ON
(n = 27) p value

Age (years), mean (± SD) [range] 53.6 (± 9.4) 37.5 (± 12.0) <0.001
[35–85] [19–68]

Sex (males), n (%) 39 (63%) 6 (22%) <0.001
Multiple sclerosis, n (%) 0 (0%) 9 (33%) <0.001
Symptomatic bilateral eyes involved, n (%) 10 (16%) 5 (19%) 0.77
Days from symptom onset to neuroimaging,
mean (± SD) [range]

15.6 (± 10.3) 10.4 (± 8.9) 0.024
[1–33] [0–30]

Steroids prior to image, n (%) 8 (13%) 0 (0%) 0.10
Patients with positive post-contrast enhancement, n (%) 24 (39%) 22 (81%) <0.001
Unilateral, n 21 20
Bilateral, n 3 2

Days from symptom onset in at least one eye to scan with positive post-contrast
enhancement (± SD)

13.4 (± 9.5) 8.7 (± 6.6) 0.061

Patients with positive DWI signal, n (%) 12 (19%) 12 (44%) 0.020
Unilateral, n (%) 10 10
Bilateral, n (%) 2 2

Days from symptom onset in at least one eye to scan with positive DWI (± SD) 13.4 (± 8.6) 6.6 (± 3.8) 0.024

Note. DWI = diffusion-weighted imaging; NAION = non-arteritic anterior ischaemic optic neuropathy; ON = optic neuritis.
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ON, respectively. Table 2 shows the distribution of
imaging findings in the different anatomical
regions of the optic nerve. The regions of the
optic nerves that showed PCE and DWI signals
corresponded in both NAION and ON.

Non-arteritic ischaemic optic neuropathy
Of 72 NAION eyes, 27 (38%) had PCE, and 14
(19%) had positive DWI signals. Forty of 72 (56%)
NAION eyes had no abnormalities detected by
either imaging modality. PCE was seen alone in
18 (25%) eyes, whereas DWI signal alone was
detected in 5 (7%) NAION eyes. Nine NAION
eyes had both PCE and DWI signals. Ten
NAION participants had bilateral symptoms, of
which 3 (30%) were found to have bilateral PCE,
and 2 (20%) had positive DWI signals.

The majority of imaging findings seen with
either imaging modality included the optic disc
(23 of 27 [85%] PCE and 12 of 14 [86%] DWI)
(Table 2). No imaging findings (0%) were seen at
the chiasm. Of 27 positive PCE eyes, 22 (81%) had
PCE at the optic disc alone, 4 (15%) eyes had PCE
at the intraorbital segment alone, and only 1 (4%)
eye had PCE at both locations. Similarly, of 14
positive DWI signal eyes, 11 (79%) had signals at
the optic disc alone, 2 (14%) eyes had signals at the
intraorbital segment alone, and only 1 (7%) eye
had signal at both locations.

Optic neuritis
Of 32 ON eyes, 24 (75%) demonstrated positive
PCE, whereas 14 (44%) eyes showed DWI signal

Figure 1. Imaging findings in non-arteritic anterior ischaemic optic neuropathy. Focal enhancement at the optic disc on the post-
contrast T1-weighted image (A) with fat saturation (arrows). The diffusion-weighted image (B) shows focal diffusion restriction at the
optic disc (arrows). The hyperintensity seen in the left optic nerve is volume averaging, and not true diffusion restriction. (C, D) Focal
enhancement at the right optic disc with associated diffusion restriction (arrows).

Figure 2. Imaging findings in non-arteritic anterior ischaemic
optic neuropathy. Focal enhancement (A) and diffusion restric-
tion (B) are seen. The apparent diffusion coefficient (ADC) map
(C) shows decreased signal at the optic disc and correlates with
the diffusion restriction in the same location (arrowheads).
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abnormalities. All 14 eyes that showed positive
DWI signals also had positive PCE. Five ON par-
ticipants had bilateral symptoms, with only 1
(20%) showing bilateral PCE or DWI signal. In
addition, the positive changes in either imaging
modality all (100%) included the intraorbital seg-
ment, with none (0%) at the chiasm and 6 (19%)
eyes involving the optic disc.

Differentiating NAION versus ON using MRI images
only
Table 2 shows the results of imaging findings
alone. An OR > 1 indicates that NAION is
more likely, and an OR < 1 indicates ON is
more likely. The presence of positive imaging
findings at any location appears to favour the
diagnosis of ON with either imaging modality
(p < 0.05). Positive optic disc findings with each
modality were not sensitive enough to distin-
guish between NAION and ON; however, eyes
with PCE and negative DWI signal at the optic
disc were all diagnosed with NAION (14 eyes).
Positive findings at the intraorbital segment
were predictive of ON over NAION by both
modalities (OR = 42.19 [= 1/0.024] and
p < 0.001 for PCE; OR = 17.33 [= 1/0.058]
and p = 0.002 for DWI signal). Finally, whereas
PCE could be seen in isolation, there was no
instance in which the DWI signal was seen
independent of PCE. Of the 51 patients with

enhancing ON, 47 had orbit specific MR
sequences, whereas 4 patients had brain MRI
sequences only.

Differentiating NAION versus ON using MRI images
after adjusting for participant demographics
There were significant differences in age
(p < 0.001) and sex (p < 0.001) between
NAION and ON (Table 1). The probability of
diagnosing NAION or ON with each imaging
modality or a combination of the two at each
location, after adjusting for age and sex, are
shown in Table 3. This model had a high AUC
(0.94), indicating that older males are more likely
to have NAION. After adjusting for age and sex
effects (Table 3), only positive MRI findings along
the intraorbital segment were able to improve the
probability of differentiating NAION and ON
(p < 0.05).

Discussion

Because NAION results from ischaemic injury to the
optic disc and ON is a result of demyelination of the
retrobulbar optic nerve, it was hypothesised that eyes
with NAION would show more DWI signal charac-
teristics and less PCE compared with ON. However,
our study showed that the majority of NAION (56%)
did not show any imaging abnormalities, and both

Figure 3. Imaging findings in optic neuritis. The axial post-contrast T1-weighted image (A) shows enhancement of the intraorbital
segment of the left optic nerve (arrow). The diffusion-weighted image (B) shows hyperintensity within the left intraorbital optic
nerve. The axial post-contrast T1-weighted image with fat saturation (C) shows marked enhancement and enlargement of the
intraorbital segment of the left optic nerve (arrow). The corresponding diffusion-weighted trace image (D) shows no convincing
areas of diffusion restriction within the nerve.
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entities demonstrated a higher proportion of cases
with PCE than DWI signal. In fact, eyes with positive
PCE and negative DWI signals at the optic disc were
all diagnosed with NAION (14 eyes). The presence of
PCEwithoutDWI signal at the disc inNAIONmay be
explained by the autoregulatory mechanism of luxury
perfusion. Yovel et al. reported a case of NAION that
demonstrated robust enhancement of the intraorbital
optic nerve on post-contrast FLAIR imaging, which
they attributed to luxury perfusion, which is “a vascu-
lar response to ischemia characterized by dilation of
blood vessels and increased perfusion in a region
surrounding an infarct.”12,14 It is possible that prefer-
ential shunting of blood flow to the ischaemic portions

of the optic disc where there is a breakdown of the
blood-brain barrier is the underlying mechanism of
enhancement without DWI abnormality.

A delay in imaging may have played a role in
finding less DWI positivity than expected, but the
lack of dedicated orbital DWI imaging and technically
difficult imaging parameters of the optic nerve likely
played a bigger role. There was also a significant
proportion of eyes with ON that showed abnormal
DWI signal (14/32; 44%). This is felt to be related to
(1) cytotoxic oedema (true diffusion restriction) and/
or (2) vasogenic oedema (T2 shine through). Along
the same lines, ischaemia-induced leakage of vessels
supplying the optic disc in NAION could explain the
enhancement. Although imaging findings localised at
the optic disc were much more likely to represent
NAION, the presence or absence of DWI signal or
PCE at the optic disc alone was not able to differenti-
ate between NAION and ON when adjusting for age
and sex (Tables 2 and 3). Rather, Table 3 shows that in
addition to age and sex, the presence of a retrobulbar
intraorbital segment abnormality was an important
factor in differentiating betweenON andNAION and
was more indicative of a diagnosis of ON.
Additionally, we found that diffusion restriction and
PCE could be seen anywhere along the length of the
optic nerve in ON. This is consistent with what has
been previously documented and indicates that the
pathophysiology of ON is not localised.7,8,15

Al-Shafai and Mikulis were some of the first to
describe the DWI characteristics of ischaemic optic
neuropathy when they reported the case of a 56-year-
old woman with subacute vision loss, optic nerve
oedema, an afferent pupillary defect, and periorbital
pain. MRI performed 2 days after symptom onset
demonstrated diffuse DWI restriction along the
intraorbital portion of the optic nerve that was corre-
lated with ADC mapping. She was diagnosed with a
combination of NAION and posterior ischaemic
optic neuropathy10; however, no comment was
made regarding post-contrast imaging in this patient.

The first group to compare the MRI imaging
characteristics of NAION and ON was Rizzo et al.
in 2002. PCE was seen in 31/32 cases and abnor-
mal STIR signal in 27/32 cases of ON. By contrast,
abnormal scans were seen in only 5/32 cases of
NAION, with all 5 cases showing abnormal STIR
signal and only 2 showing PCE. In ON, both
enhancement and STIR abnormalities tended to

Figure 4. Imaging findings in optic neuritis. The axial post-
contrast T1-weighted image (A) shows enhancement and enlar-
gement of the intraorbital segment of the right optic nerve. The
axial diffusion-weighted trace image (B) shows associated
hyperintensity in the same distribution (arrow). The apparent
diffusion coefficient (ADC) map (C) shows decreased signal in
the same region correlating with the area of diffusion
restriction.

NEURO-OPHTHALMOLOGY 95



include longer segments of the retrobulbar and
intracranial optic nerve compared with NAION,
but in neither ON nor NAION were these imaging
abnormalities confined to the optic nerve head.7

There was a higher proportion of cases in our
study with abnormal imaging findings in
NAION when compared with the review by
Rizzo et al.7 This is most likely due to advances
in MRI technology that allow for improved spa-
tial resolution of the optic nerve within the orbit,
and particularly in the globe. In our study, there
was a slight difference in time-to-imaging from
the onset of vision loss between NAION and
ON, with an average of 16 days for NAION
and 10 days for ON. This difference is expected,
as ON patients are younger and generally present
with stereotypical symptoms of pain and painful
eye movements with vision loss that warrant
prompt imaging to rule out MS. This is opposed
to NAION patients whose symptoms are less
specific, potentially delaying neuroimaging.
Time-to-imaging from symptom onset for parti-
cipants with positive DWI signal in ON and
NAION was, on average, 6 days earlier than
those without. However, because imaging is not
routinely ordered in the setting of NAION, it is
possible that these patients were scanned after

Table 2. Summary of image characteristics in differentiating non-arteritic anterior ischaemic optic neuropathy versus optic neuritis.

Image characteristic
NAION
(n = 72)

ON
(n = 32)

Unadjusted
OR

(NAION:ON)
95% confidence
interval for OR p value

At any locations
Post-contrast enhancement, n positive at any location (%) 27 (38%) 24 (75%) 0.19 0.06–0.60 0.008
DWI signal, n positive (%) 14 (19%) 14 (44%) 0.31 0.10–0.98 0.047
Post-contrast enhancement or DWI signal, n positive (%) 32 (44%) 24 (75%) 0.25 0.08–0.80 0.022
Post-contrast enhancement positive and DWI signal negative, n (%) 18 (25%) 10 (31%) 0.67 0.21–2.15 0.47

At optic disc
Post-contrast enhancement, n positive (%) 23 (32%) 6 (19%) 2.20 0.61–7.88 0.21
DWI signal, n positive (%) 12 (17%) 6 (19%) 0.91 0.23–3.65 0.88
Post-contrast enhancement or DWI signal, n positive (%) 26 (36%) 6 (19%) 2.58 0.73–9.08 0.13
Post-contrast enhancement positive and DWI signal negative, n (%) 14 (19%) 0 (0%) Infinity N/A N/A

At intraorbital segment
Post-contrast enhancement, n positive (%) 5 (7%) 24 (75%) 0.02 0.01–0.10 <0.001
DWI signal, n positive (%) 3 (4%) 14 (44%) 0.06 0.01–0.29 0.002
Post-contrast enhancement or DWI signal, n positive (%) 8 (11%) 24 (75%) 0.04 0.01–0.15 <0.001
Post-contrast enhancement positive and DWI signal negative, n (%) 5 (7%) 10 (31%) 0.14 0.03–0.64 0.014

Note. Disc = within 2 mm of the intraocular optic disc. DWI = diffusion-weighted imaging; NAION = non-arteritic anterior ischaemic optic
neuropathy; ON = optic neuritis; OR = odd ratio.

Table 3. Differentiating non-arteritic anterior ischaemic optic
neuropathy versus optic neuritis using magnetic resonance
images after adjusting for significant demographic factors.

Factor in the model AUC*
p

value

Basic model: Reference model
Age and sex 0.94 N/A

Any location model: Basic model+
Post-contrast enhancement 0.95 0.26
DWI signal 0.95 0.31
Post-contrast enhancement or DWI signal 0.95 0.44
Post-contrast enhancement positive and DWI signal
negative

0.94 0.81

Disc model: Basic model+
Post-contrast enhancement 0.95 0.14
DWI signal 0.94 0.81
Post-contrast enhancement or DWI signal 0.95 0.087
Post-contrast enhancement positive and DWI signal
negative

N/A N/A

Retrobulbar intraorbital segment model: Basic model+
Post-contrast enhancement 0.98 0.002
DWI signal 0.95 0.018
Post-contrast enhancement or DWI signal 0.98 0.003
Post-contrast enhancement positive and DWI signal
negative

0.97 0.061

Note. Disc = within 2 mm of the intraocular optic disc. DWI = diffusion-
weighted imaging; NAION = non-arteritic anterior ischaemic optic
neuropathy; ON = optic neuritis; OR = odd ratio.

*The area under ROC curve, AUC, measures the probability that pre-
sence of image characteristics, i.e., PCE and/or DWI at disc head and/
or retrobulbar intraorbital segment, can correctly classify NAION and
ON patients. An AUC of 1.0 represents a perfect classification; an AUC
of 0.5 represents a worthless image characteristic. In general, a
characteristic is excellent if 0.9 ≤ AUC ≤ 1.0; good if 0.80 ≤ AUC <
0.90; fair if 0.70 ≤ AUC < 0.80; poor if 0.60 ≤ AUC < 0.70; and failed if
AUC < 0.60.
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positive findings had resolved. Finally, there is
more widespread use of MRI with DWI techni-
ques currently, resulting in increased familiarity
with this imaging modality and the ability to
detect changes that may have been missed or
overlooked in the past.

Limitations

Limitations of our study include its retrospective nat-
ure and lack of a standard imaging protocol (dedi-
cated orbital vs. brain MRI) or timing for the MRIs
reviewed in this study. Of the imaging studies
included in this study, 21 cases were performed at
The University of Utah whereas 36 cases were imaged
at outside facilities with variable image quality due to
differences betweenMRI protocols. There was also no
standard protocol for treatment of patients, and the
initiation of steroid therapy in patients with ON may
have altered their imaging characteristics. Because
many cases of typical NAION are never imaged, it is
possible that characteristics of the participants in this
studywere influenced by a selection bias (more severe,
younger, atypical pain). On the other hand, the parti-
cipants we have studied are likely more reflective of
the spectrum of disease one would encounter in a
typical neuro-ophthalmic practice, which is often
part of a tertiary referral centre.

The age of 18 was chosen for inclusion criteria
because NAION is almost never seen below this age,
and childhood ON has different demographic and
aetiologic features from its adult counterpart.
Therefore, the applicability of these results may be
limited to adults. We specified imaging within the
first month of symptom onset, as DWI imaging is
generally seen in the acute phase of injury to white
matter tracts and rarely beyond 1 month after insult.
Imaging characteristics beyond 1month of symptom
onset cannot be characterised using our results.

Another limitation of our retrospective study
design was that MRI protocols were not standar-
dised and did not uniformly include orbital ima-
ging. This, however, reflects the real-world issue
that the study is meant to address, as many
patients with acute optic neuropathy (NAION or
ON) do not present to primarily to neuro-ophthal-
mologists familiar with these diagnoses. When
practitioners who are unsure of the diagnosis
order imaging to evaluate an optic neuropathy,

we feel that the findings are robust enough to
distinguish between NAION and ON even if dedi-
cated orbital imaging is not performed. We feel
that that this makes our study more generalisable
to a real-world setting.

Conclusion

NAION and ON are common optic neuropathies
that often have overlapping clinical profiles early
in their disease courses. In acute cases or where
the clinical profile does not help to differentiate
NAION or ON, the characteristics of PCE and
DWI may help differentiate these two entities.
Our model takes into consideration age and sex
in addition to the location of imaging findings.
Positive findings at the intraorbital segment were
predictive of ON over NAION by both modalities;
PCE and negative DWI signal at the optic disc was
consistent with a diagnosis of NAION.
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