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ABSTRACT

Objective: Diffusion tensor imaging (DTI) quantifies Brownian motion of water within tissue. The
goal of this study was to test whether, following a remote episode of optic neuritis (ON), break-
down of myelin and axons within the optic nerve could be detected by alterations in DTI parame-
ters, and whether these alterations would correlate with visual loss.

Methods: Seventy subjects with a history of ON �6 months prior underwent DTI of the optic
nerves, assessment of visual acuities (VA) and contrast sensitivities (CS), and laboratory mea-
sures of visual evoked potentials (VEP) and optical coherence tomography (OCT).

Results: Radial diffusivity (RD) correlated with visual acuity (r � �0.61), Pelli-Robson CS (r �

�0.60), 5%CS (r � 0.61), OCT (r � �0.78), VEP latency (r � 0.61), and VEP amplitude (r �

�0.46). RD differentiated the unaffected fellow nerves from affected nerves in all visual outcome
categories. RD also discriminated nerves with recovery to normal from mild visual impairment,
and those with mild impairment from profound visual loss. RD differentiated healthy controls from
both clinically affected nerves and unaffected fellow nerves after ON. RD differentiated all cate-
gories of 5%CS outcomes, and all categories of Pelli-Robson CS with the exception of normal
recovery from mildly affected.

Conclusions: Increased optic nerve radial diffusivity (RD) detected by diffusion tensor imaging
(DTI) was associated with a proportional decline in vision after optic neuritis. RD can differentiate
healthy control nerves from both affected and unaffected fellow nerves. RD can discriminate
among categories of visual recovery within affected eyes. Optic nerve injury as assessed by DTI
was corroborated by both optical coherence tomography and visual evoked potentials.
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GLOSSARY
5%CS � 5% contrast sensitivity; CI � confidence interval; CIS � clinically isolated syndrome; CS � contrast sensitivity;
DTI � diffusion tensor imaging; FA � fractional anisotropy; MR � magnetic resonance; MS � multiple sclerosis; NMO �
neuromyelitis optica; OCT � optical coherence tomography; ON � optic neuritis; PR � Pelli-Robson contrast sensitivity; RD �
radial diffusivity; RNFL � retinal nerve fiber layer; ROI � region of interest; VA � visual acuity; VEP � visual evoked potential.

In multiple sclerosis (MS), cumulative CNS injury increases the risk for future disability and disease
progression.1 While conventional MRI sequences in clinical practice provide valuable information
about the location and volume of white matter lesions, standard imaging does not adequately
quantify the underlying tissue destruction.2 This inability to differentiate the severity of tissue injury
within lesions may contribute to the clinico-radiologic paradox of MS.3

Diffusion tensor imaging (DTI) can quantitatively assess CNS lesions to reveal alterations in
tissue structure. As a proof-of-concept regarding the clinical relevance of DTI, this study
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evaluated whether quantitative DTI of the
optic nerve could differentiate gradations of
visual recovery for those with a previous his-
tory of optic neuritis (ON). Our hypothesis
was that breakdown of tissue integrity would
alter DTI parameters, particularly radial dif-
fusivity (RD), in proportion to visual loss. For
DTI to serve as a surrogate of myelin and
axon integrity, DTI should correlate with
VEP latency, reflecting demyelination, and
retinal nerve fiber layer (RNFL) thickness and
visual evoked potential (VEP) amplitude, re-
flecting axonal loss.

This report expands upon our previous
work by enrolling a larger number of subjects
with ON due to several etiologies in addition
to MS, by assessing the relationship of DTI to
different categories of vision loss, and by pro-
viding a detailed analysis of the relationship
between RNFL and VEP to visual function.4

METHODS Standard protocol approvals and patient
consent. This cohort study was approved by the local Human
Research Protection Office/Institutional Review Board, and all
subjects provided written informed consent.

Subject protocol. Inclusion criteria were 1) �1 episode of
ON, at least 6 months prior, 2) age 18–65, and 3) no other
condition affecting vision. Subjects with severe onset (visual acu-
ity [VA] �20/200 or 0.1) and either good (VA �20/40 or 0.5)
or poor recovery (�20/70 or 0.29) were recruited to include the
full spectrum of clinical outcomes.

Magnetic resonance protocol. Magnetic resonance (MR)
data were acquired using a custom fabricated transmitter coil and
a 4-element phased-array flexible receiver coil on a 3T MR scan-
ner (Allegra, Siemens AG, Germany). A vacuum-molded pillow
minimized head movement. Subjects were instructed to mini-
mize any movement and to close their eyes during the scan.

A single shot spin-echo echoplanar imaging diffusion se-
quence was employed with fat-suppression, and reduced field of
view technique with twice refocused diffusion weighting.5,6

Diffusion-weighted images were acquired transaxially (field of
view 168 mm � 84 mm, matrix 128 � 64, partial Fourier 6/8,
echo time 65 msec) with 2 collated groups of 1.3-mm-thick
slices. Each slice group of 5 interleaved slices (10 slices total) was
cardiac gated (150 msec delay by pulse oximetry), yielding a
repetition time of 4–6 seconds. Eight to 12 image sets, each with
1 b � 0 (b0) and 12 diffusion-weighted images on 12 diffusion
encoding directions with b � 600 s/mm2, were acquired for each
slice group.7 Total scan time was 40 minutes.

DTI calculation. Each DTI data set was motion corrected.8

Images with excessive movement (�3 mm translation) were ex-
cluded. All transforms were rigid body affine and computed by
vector gradient measure maximization.9 The b0 volumes of each
DTI data set were aligned using intensity correlation maximiza-
tion. The final motion-corrected result was obtained by algebra-
ically composing all transforms, and then averaging all data sets
after application of the composed transforms using cubic spline

interpolation. The final resampling step output 13 volumes with
interpolated resolution of 0.65 � 0.65 � 0.65 mm3. The diffu-
sion tensor matrix at each voxel was estimated by linear least-
squares fitting of the motion-corrected and resampled DTI
dataset.10

Region of interest analysis. The region of interest (ROI)
was selected manually on the b0 image to include 15–20 consec-
utive voxels (9.75–13.0 mm in length) within the nerve center,
starting 12–15 voxels (about 8.0 mm) posterior to the retina
(figure e-1 on the Neurology® Web site at www.neurology.org).
Outlying voxels having FA greater than 2 SD from the mean
were discarded to avoid magnetic field inhomogeneity induced
artifacts and incorrect diffusion calculations. Excluded outlying
voxels constituted �1% of total ROI voxels, all within 6 individ-
ual nerves with a median 2 voxels involved (range 1–6). Voxels
with signal-to-noise ratio (optic nerve signal vs the background
noise) lower than 32 were not included.

Clinical testing. Vision tests were performed with a Snellen
20-foot wall chart, a 5% contrast sensitivity (5%CS) chart in an
illuminated cabinet at 3 meters (Precision Vision, IL), and Pelli-
Robson contrast sensitivity (PR) chart at 1 meter (Metropia Ltd.,
Cambridge, UK). Contrast tests were scored per manufacturer’s
instructions, with PR by number of letters correct, and 5%CS as
the line with the majority of correctly identified letters. 5%CS
vision subgroups were unaffected, normal/mildly affected (�0.4
logMar), moderately affected (0.5–0.7 logMar), and severely af-
fected (0.8–1.0 logMar). PR subgroups were unaffected, normal
(�1.60 logMar), mildly affected (1.55–1.35 logMar based upon
2–4 SD below normal), moderately affected (1.30–1.05 logMar
based upon 4 – 6 SD below normal), and severely affected
(�1.00 logMar based upon �6 SD below normal). Best-
corrected vision was achieved with glasses or pinhole occluder.
Visual evoked potentials (VEP) P100 latency (normal mean 98.9
msec, upper limit 112.9 msec) and N75:P100 amplitude (nor-
mal mean 8.34 mV � 3.32) were read in blinded fashion. If the
waveform was unobtainable due to poor fixation from inade-
quate vision, the maximal latency of 170 msec and the minimal
amplitude of 1.5 mV were used, representing the most pro-
longed waveform and the lowest discernible amplitude for this
machine, respectively. Optical coherence tomography (OCT)
fast RNFL thickness was obtained on a Zeiss Stratus OCT III
with v4.0 software by a trained and certified technician. For eyes
with poor visual function, OCT was obtained with external fixa-
tion of the good eye as the technician assessed the quality of the
scan. OCT scans with signal strength �6 were excluded. The
nadir VA during the acute phase of the ON was determined
from chart review when available. If unavailable, the onset nadir
VA was classified as severe if the subject “could not recognize a
spouse or loved one at conversation distance.”

Statistical analyses. Linear mixed modeling accounted for 2
eyes within a single individual (SAS Institute Inc.). OCT was
evaluated as the average overall RNFL for each individual eye.
Visual acuity after ON was categorized based upon the Ranges of
Vision Loss by the International Council of Ophthalmology.11

Due to low numbers in the moderate (n � 6) and severe (n � 8)
categories, these nerves were combined and categorized as severe.
Rank correlation coefficients were obtained by randomly select-
ing a single nerve from each subject, with 1,000 repetitions.

RESULTS Baseline demographics. Demographics
for the 70 subjects who contributed 102 clinically
affected eyes are shown in table 1. There were 47
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subjects with MS and 22 subjects with other diag-
noses (7 clinically isolated syndrome [CIS], 14 neu-
romyelitis optica [NMO], 1 acute disseminated
encephalomyelitis, and 1 idiopathic ON). Severe on-
set (VA �0.1) of ON was noted in 62 (60%) eyes
with ON, and 57 (54%) eyes with ON received IV
glucocorticoids (1,000 mg/day of methylpred-

nisolone or 200 mg/day dexamethasone for at least 3
days). The population spanned the spectrum of vi-
sual outcomes after ON, with recovery VA ranging
from 20/13 to no light perception, and 24% having
recovered to worse than 20/50. Time from ON to
the clinical study was a median 4.0 years (range
1–41).

All diffusion parameters correlated strongly with vi-

sual outcomes. Of the DTI parameters, RD had par-
ticularly high correlations with all visual outcomes,
including VA (r � �0.61, p � 0.001), PR (r �

�0.60, p � 0.001), and 5%CS (r � 0.61, p �

0.001) (table 2). Mean diffusivity correlations with
visual outcomes were similar, as radial and mean dif-
fusivities were highly correlated (r � 0.98, p �

0.001). Axial diffusivity and fractional anisotropy
(FA) displayed strong correlations with visual out-
comes, but lower than those found for radial and
mean diffusivities (table 2).

The 4 DTI parameters revealed a similar hierarchy
of discrimination among VEP measures and OCT,
with radial and mean diffusivities again having the high-
est correlations. In particular, RD strongly correlated
with RNFL thickness (r � �0.78, p � 0.001), VEP
latency (r � 0.61, p � 0.001), and VEP amplitude (r �

�0.46, p � 0.001) (table 2, figure 1).

All diffusion parameters discriminated visual recovery.
RD displayed a strong relationship with visual out-
come, after categorizing subjects into VA severity
subgroups, as defined by the International Council
of Ophthalmology of normal (�20/25), mild (20/
30–20/60), combined moderate/severe (20/70–20/
400), and profound (�20/800) (figure 1, mixed
modeling p � 0.0001). RD discriminated control
nerves (adjusted mean [confidence interval (CI)] by
mixed modeling: 0.72 [0.63–0.80]) from unaffected
fellow nerves (1.08 [1.02–1.14]), unaffected from
the affected nerves with normal recovery (1.23
[1.18–1.27]), normal from mild impairment (1.42
[1.32–1.52]), and mild from profound visual loss
(1.65 [1.57–1.75]). RD did not differentiate the

Table 1 Baseline demographics

Characteristics Values

No. 70

Age, y, median (range) 42.5 (21 to 65)

Gender, n (%)

Female 54 (77)

Male 16 (23)

Diagnoses

Clinically isolated syndrome 7

Multiple sclerosis 47

Neuromyelitis optica 14

Other (1 idiopathic, 1 ADEM) 2

Clinically involved eyes 102 of 140 eyes

Episodes of ON, per eye, median (range) 1.0 (0 to 5)

Years from 1st episode of ON, median (range) 4.0 (1 to 41)

IV glucocorticoids for optic neuritis, % 54

Acute optic neuritis severity at nadir

% Mild to moderate (>20/200) 40

% Severe (<20/200) 60

Disease duration, median (range) 7.0 (1 to 41)

EDSS, median (range) 2.0 (0 to 8)

MSSS, median (range) 3rd decile (1st to 10th decile)

Median visual acuity, median (range) 1.0 (1.54 to NLP)

Median contrast sensitivity, Pelli-Robson, median (range) 1.75 (0 to 1.90)

Median contrast sensitivity, 5%, logMar, median (range) 0.3 (�0.10 to 1.0)

Median RNFL, �m, median (range) 82.72 (35.30 to 119.40)

Median VEP P100 latency, msec, median (range) 124 (92.8 to 170.0)

Median VEP N75:P100 amplitude, mV, median (range) 5.39 (1.50 to 15.80)

Abbreviations: ADEM � acute disseminated encephalomyelitis; EDSS � Expanded Disabil-
ity Status Score; MSSS � Multiple Sclerosis Severity Score39; NLP � no light perception;
ON � optic neuritis; RNFL � retinal nerve fiber layer; VEP � visual evoked potential.

Table 2 Summary of clinical and laboratory correlations for diffusion tensor imaging parametersa

Measure Visual acuity Pelli-Robson CS 5%CS VEP latency VEP amplitude

Radial diffusivity (CI) �0.61 (�0.70 to �0.52) �0.60 (�0.71 to �0.47) 0.61 (0.51 to 0.71) 0.61 (0.48 to 0.75) �0.46 (�0.59 to �0.34)

Mean diffusivity (CI) �0.60 (�0.70 to �0.51) �0.57 (�0.69 to �0.44) 0.60 (0.50 to 0.69) 0.62 (0.49 to 0.75) �0.46 (�0.58 to �0.33)

Axial diffusivity (CI) �0.49 (�0.61 to �0.37) �0.42 (�0.55 to �0.30) 0.47 (0.36 to 0.58) 0.50 (0.36 to 0.63) �0.36 (�0.49 to �0.22)

Fractional anisotropy
(CI)

0.47 (0.36 to 0.58) 0.56 (0.45 to 0.67) �0.52 (�0.63 to �0.41) �0.46 (�0.64 to �0.30) 0.38 (0.24 to 0.51)

RNFL by OCT (CI) 0.62 (0.56 to 0.69) 0.66 (0.60 to 0.73) �0.67 (�0.74 to �0.61) �0.60 (�0.69 to �0.52) 0.60 (0.55 to 0.65)

Abbreviations: 5%CS � 5% contrast sensitivity; CI � confidence interval; OCT � optical coherence tomography; RNFL � retinal nerve fiber layer; VEP �

visual evoked potential.
a All correlations are significant at p � 0.001 by Spearman coefficients.
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mild vs moderate/severe categories (1.61 [1.50 –
1.71]), and the moderate/severe vs profound cate-
gories. The abilities of the remaining 3 DTI
parameters to differentiate VA categories are
shown in figure 2.

The ability of DTI to differentiate visual function
was further evaluated using 5%CS and PR, sub-
grouped into clinical categories. When visual recov-
ery was determined based on 5%CS, increasing RD
again displayed a strong increasing relationship with
worsening categories of vision (figure 3, mixed model-
ing p � 0.0001). RD could distinguish control (0.74
[0.66–0.83]) from unaffected fellow nerves (1.08
[1.02–1.13]), unaffected from affected nerves with nor-
mal/mild recovery (1.21 [1.16–1.25]), normal/mild
from moderate (1.37 [1.28–1.46]), and moderate from
severe (1.61 [1.54–1.68]). The abilities of the other 3
DTI parameters in differentiating recovery categories
based on 5%CS are shown in figure 3.

When recovery of visual function was determined
by PR, increasing RD was again strongly correlated
with worsening categories of vision (figure e-2,
mixed modeling p � 0.0001). RD distinguished
control (0.72 [0.63–0.80]) from unaffected fellow
nerves (1.07 [1.01–1.13]), unaffected from affected
nerves with normal recovery (1.22 [1.17–1.27]),
mild recovery (1.27 [1.20–1.35]) from moderate im-
pairment (1.46 [1.37–1.56]), and moderate from se-
vere (1.65 [1.57–1.74]). RD did not discriminate
normal recovery from mild visual loss defined by PR.
The results for the remaining 3 DTI parameters in
differentiating PR-defined categories of vision are
provided in figure e-2.

RD increased with acute ON nadir severity and recur-
rence. Increasing severity of the ON visual nadir dur-
ing the acute setting was associated with an
increasing RD after at least 6 months follow-up, after
categorizing the nadir into mild (1.17 [1.07–1.26]),
moderate (1.28 [1.18 –1.38]), and severe (1.42
[1.36–1.48]) visual loss (repeated-measures analysis
of variance, p � 0.001). Even when analyzing eyes
with full visual recovery (VA �0.8, n � 68), increas-
ing RD continued to increase based upon increasing
severity of vision loss at the acute nadir (repeated-
measures analysis of variance, p � 0.01). For eyes
with recurrent clinical episodes of ON, each addi-
tional historical episode was associated with increas-
ing RD (repeated-measures analysis of variance, p �
0.001).

Correlations among the 4 diffusion parameters and
visual recovery were observed regardless of the etiology
of the ON (MS vs CIS vs NMO). There were no dis-
cernible differences in the correlations of DTI parame-
ters and visual recovery in patients with MS based upon
differing immunomodulatory therapies.

Figure 1 Scatterplots of radial diffusivity to demonstrate correlations
between optical coherence tomography and visual evoked
potentials (VEP)

Radial diffusivity demonstrates high correlations with retinal nerve fiber layer (RNFL) thick-
ness (A) and VEP measures (B, C). For VEP latency, an upper limit of 170 msec was used.
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DISCUSSION This study establishes that all DTI
parameters in the anterior visual pathway correlate
with clinically meaningful visual outcomes following
ON due to several etiologies. Specifically, RD differ-
entiated optic nerves of healthy subjects from the
clinically unaffected fellow eye in subjects with re-
mote ON. RD was highly correlated with all clinical
outcomes and had high discriminatory ability among
categories of visual recovery. We have also verified
that RD demonstrates strong correlations with ac-
cepted electrophysiologic parameters (VEP latency
and amplitude) and with an accepted structural sur-
rogate of optic nerve injury (RNFL thickness by
OCT).

The general lack of correlation between MRI
measures and clinical outcomes in MS has limited

the clinical and research utility of standard MRI se-
quences. The clinico-radiologic paradox may be due
to variability in lesion severity and in lesion location,
involvement of poorly imaged cortex and deep gray
matter structures, inadequate assessment of spinal
cord lesions, underestimation of abnormalities
within seemingly normal-appearing white matter,
and individual variability in repair potential and neu-
ral plasticity. Also contributing to this “paradox” is
that the clinical outcome measures for this complex
neurologic disease are suboptimal. DTI can improve
upon standard MRI by its ability to quantify lesion
severity, as demonstrated in this study.

Studying the optic nerves removes some of the
confounding variables which contribute to the MRI
paradox.12-20 Prior studies have reported that T1- and

Figure 2 Boxplots of diffusion tensor imaging parameters by visual acuity recovery after optic neuritis

(A) Radial diffusivity, (B) axial diffusivity, (C) fractional anisotropy, and (D) mean diffusivity. Visual acuity categories: normal � 20/13–20/25, mild �

20/30 –20/50, moderate/severe � 20/70 –20/400, profound � 20/800 –no light perception (NLP).
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T2-weighted imaging of the optic nerves after ON
have a low correlation with clinical outcomes, al-
though imaging measurements of optic nerve area
and magnetization transfer ratio have demonstrated
good correlations.21-23 As a relatively straight tract of
single-ordered axons, whose clinical function is
readily measured, the anterior visual pathway has
special advantages for analyzing the relationship be-
tween DTI and outcomes compared to other CNS
regions. This translational study of DTI in human
optic nerve follows upon DTI studies of optic nerve
injury in animals that had direct histopathologic
correlation.24-26 White matter tracts consisting of par-
allel axons tightly packed with myelin are anisotro-
pic, or directional, to the diffusion of water. Chronic
injury due to loss of myelin and axons leads to re-
duced anisotropy. This results in increased diffusion
perpendicular to the white matter tract (analogous to

RD), increased overall diffusivity (mean diffusivity),
and decreased tissue directionality (FA).27,28

Axial diffusivity, as a surrogate of axonal integrity,
did not correlate as well with visual and laboratory
outcomes in comparison to radial and mean diffu-
sivities. When assessed in acute injury, axial diffusiv-
ity in white matter tracts has been shown in both
animal models and humans to decrease in proportion
to worsening recovery.4,24,29,30 However, our prior
study revealed that pathologic changes within human
CNS tissue from the acute to the chronic stage re-
sulted in axial diffusivity becoming less informative
over time.4 As myelin debris is cleared and inflamma-
tion and edema resolve, we speculate that the demy-
elinated axons are no longer tightly packed, and the
widening interstitial space dilutes the ability of DTI
to detect and measure anisotropic diffusion within
axons. Hence, the present study of remote ON found

Figure 3 Boxplots of diffusion tensor imaging parameters by 5% contrast sensitivity recovery after optic neuritis

(A) Radial diffusivity, (B) axial diffusivity, (C) fractional anisotropy, and (D) mean diffusivity. 5% Sloan contrast sensitivity categories (logMar): mild � �0.5,
moderate � 0.5– 0.7, severe � 0.8 –1.0.
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a modest correlation between axial diffusivity and
VEP amplitude (r � �0.35), an electrophysiologic
surrogate for axon loss. In MS, the dynamic evolu-
tion of inflammation, axonal injury, and myelin loss
creates a challenging situation for imaging with pa-
thology specificity, especially when the timing of in-
flammation relative to tissue injury is not always
known. In addition to the temporal aspect, the pa-
thology in MS is also complex and variable, with
axon and myelin injury strongly linked.31,32

VEP was utilized in this study to help distinguish
the contributions of axonal and myelin injury within
optic nerves. RD was strongly correlated with VEP
latency (r � 0.61), a parameter associated with mye-
lin integrity, and moderately correlated to amplitude
(r � �0.46), a measure associated with axonal integ-
rity. A high correlation was also noted between RD
and RNFL thickness (r � �0.78). RNFL thickness
also demonstrated strong correlations for both VEP
measures (r � �0.60 for latency, r � 0.60 for ampli-
tude). Although VEP latency is highly sensitive to
confirm previous ON, VEP is not an ideal measure
of clinical outcome (figure e-3). Both DTI and
OCT, although less sensitive for ON detection, have
advantages over VEP as a surrogate of clinical out-
come and in longitudinal assessments.

Currently, OCT is more practical in the clinical
setting and within clinical trials compared to optic
nerve DTI, based on the greater time, cost, and tech-
nical skill required for the latter. The present study
confirms that RNFL thickness is an excellent surro-
gate marker for optic nerve integrity. However, the 2
techniques can provide different and complementary
information. Of prime distinction, DTI is not lim-
ited to the optic nerve, and can have application
within white matter of the brain and spinal cord. In
addition, the role of OCT during acute clinical epi-
sodes has not been defined, as recurrent retrobulbar
ON may obscure the true RNFL due to retinal edema.33

RNFL measures the retina and not the optic nerve
directly and thus can be affected by other retinal dis-
eases. The present study indicated that OCT displays
a floor effect (figure e-2), whereby progressive de-
creases in vision among moderate through profound
categories may not be associated with further thin-
ning of the RNFL.34 However, this floor effect with
OCT may be less of an issue in a general MS popula-
tion, where most individuals do not have a devastat-
ing outcome after ON.

Although very strong correlations were noted be-
tween DTI and clinical outcomes, unexplained vari-
ability remained. As an example, several optic nerves
displayed both elevated RD and reduced RNFL by
OCT, yet tested in the normal range on all clinical
vision testing. Also, this study primarily measured

central vision in its visual outcomes, not peripheral
vision. Visual fields were not performed because ON
preferentially affects central vision.35 In this study,
lesions within the postchiasmal visual system that
may affect vision were not assessed by DTI.36

The present study supports the ability for DTI to
assess tissue injury by demonstrating a proportional
relationship to functional outcomes in remote ON.
DTI has demonstrated good correlation to histopa-
thology in both animal models and humans.37 DTI
of acute enhancing lesions within the brain may also
predict severe tissue injury determined by a persistent
T1 hypointensity.38 Taken together, these studies
suggest that regions of elevated diffusivity within the
CNS, whether symptomatic or clinically asymptom-
atic, correlate with functional outcomes and CNS
tissue breakdown.

DTI merits further study as a clinical trial end-
point and predictor of clinical outcome in demyeli-
nating disease of the CNS. One goal of the present
study was to provide a foundation for future studies
of human systems having less straightforward clinical
endpoints, such as in motor control, cognition, and
sensation. Although the present proof-of-concept
study in optic nerve used a long scanning time and a
custom-made transmitting research coil, DTI of the
brain has several attributes, including practical scan-
ning time, resolution, and complete brain coverage,
and it can be implemented on current clinical scan-
ners. DTI may have a future role in the evaluation of
new therapeutics, determining prognosis by quanti-
fying the amount of injury within an MS plaque, and
monitoring the response to treatment.
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