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ABSTRACT  

Background:  The location and extent of an abnormal signal 

on MRI of an optic neuritis affected nerve has a correlation with 

the severity of initial visual loss and its subsequent recovery.  

Objective: Contrast enhanced MRI study was done to show 

abnormal enhancement of the optic nerve in acute optic 

neuritis, to know if the abnormal enhancement correlates with 

presenting visual defect and its subsequent recovery. We also 

intended to determine the sensitivity of this modality in acute 

optic neuritis. 

Materials and Methods: Retrospective comparative study was 

performed on the records and MRIs of patients who had acute 

optic neuritis with clinical evaluation and MRI performed within 

15 days of the visual loss who were referred to our hospital 

during the time period of August 2015 to May 2016.Of the 59 

patients who met all the study entry criteria, 51 patients had a 

follow up of atleast 6 months. There was no follow up of 8 

patients.The data was analysed with the intention of exploring 

the relationship of baseline and outcome of visual acuity, 

colour vision, perimetry in the affected eye with the location 

and length of abnormal enhancement of the corresponding 

optic nerve 

Results:  The  length  of  the  abnormal  enhancement  did  not  

 
 

 

 
correlate to the duration of visual loss prior to MRI. For all 

parameters of vision, recovery was similar regardless of 

location or length of abnormal enhancement. Although lesions 

involving the optic canal or longer segment of the optic nerve 

have a worse initial vision, the location and length of 

enhancement are not predictive of recovery. 
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INTRODUCTION 

MRI imaging is the most advanced scanning technique for 

demonstrating demyelinating lesions.1 Acute optic neuritis is a 

clinically symptomatic inflammatory disease of the optic nerve that 

is analogous to multiple sclerosis associated active inflammatory 

white matter lesions elsewhere in the Brain. Optic neuritis causes 

areas of inflammation and edema of the optic nerve which may 

cause a transient disruption of the blood brain barrier2 which 

should permit leakage of contrast material and thus enhancement 

on MRI images. In this study we investigated the sensitivity of 

Gadolinium enhanced MRI in delineating the affected segment of 

optic nerve. Other authors have suggested that the length and 

location of abnormal enhancement of optic nerve affected by optic 

neuritis on MRI are associated with the degree of visual loss and 

might predict visual outcome.3,4,5 

In most cases if clinical criteria are strictly applied (Optic Neuritis 

Study Group, 1991) MRI is not required to diagnose optic neuritis 

however patients with non-arteritic AION or acute compressive 

neuropathy (tumor/aneurysm) or posterior scleritis may be difficult 

to distinguish from optic neuritis. In such cases MRI will prevent 

misdiagnosis. We tried to determine whether the length or location 

of abnormal enhancement of optic nerve could be related to the 

baseline visual loss, rate of recovery and degree of visual 

recovery. 

 

PATIENTS AND METHODS 

Retrospective study was performed on the records and MRIs of 

patients who had acute optic neuritis with clinical evaluation and 

MRI performed within 15 days of the visual loss who were referred 

to our hospital during the time period of August 2015 to May 2016. 

Of the 59 patients who met all the study entry criteria, 51 patients 

had a follow up of atleast 6 months. There was no follow up of 8 

patients. 

Patients were excluded if: 

a) Corticosteroid was started prior to the clinical or MRI evaluation 

b) The affected eye had a prior optic neuritis and the vision did not 

return back to 6/6, mean deviation (MD) < -2.0 dB and normal 

color vision (CV) by pseudoisochromatic plate testing 

c) Any eye had optic disc pallor for any cause 

d) There was a known Best corrected visual acuity <6/12 

e) There was a visual field loss due to any ophthalmic disorder. 

No patients had known SLE, Sarcoidosis, Syphillis, Optic 

neuropathy or other known causes of optic neuropathy. 
 

http://www.ijmrp.com/


Duleep Bhonsale et al. Visual Acuity in Acute Optic Neuritis 

118 | P a g e                                                              Int J Med Res Prof.2016; 2(4); 117-20.                                                                www.ijmrp.com 

Examination 

Vision analysis was done by: 

a) Best corrected snellen acuity with exam room lights off and 

recorded as decimal equivalent including finger counting =0.01, 

hand motion =0.005, light perception =0.001, no light perception 

=0. 

b) Threshold perimetry using the 24-2 program of Humphrey 

perimeter, the Mean Deviation recording in decibels was used. In 

eyes with severe visual loss ,that even a spot size III could not be 

used, the MD was recorded as -35.0 dB. 

c) Colour vision was evaluated using Ishihara plates with exam 

room lights on.The colour vision was expressed as a decimal 

equivalent of the number of correct responses over the total 

number of test plates. 

The examinations were repeated 1(3-5 weeks), 3(10-14 weeks) 

and 6(5-7weeks) months. 

MRI Examination 

MRI examination was performed with 1.5T MRI. The examination 

consisted of axial T2 weighed and axial fluid attenuated inversion 

recovery images of the entire brain (5 mm thick slices, 2 mm 

spacing) and coronal T1 and T2 weighed images from the pons to 

the mid globe(4mm thick slices, 0.4 mm spacing). After IV 

injection of Gadolinium, axial and coronal view of the enhanced T1 

–weighed images with fat suppression6 images (3mm thick, 

0.3mm spacing)7 through the pre-chiasmal optic pathways were 

produced. A radiologist who had no prior knowledge of the 

diagnosis reviewed each MRI. 

Treatment 

Patients were treated with IV Methyl Prednisolone, 1g daily in one  

Or  two  divided  doses for  3 days,  followed by conventional daily  

dose (60mg) oral prednisolone for 11 days.Of the 51 patients with 

follow-up, 47 received treatment, 4 did not receive any steroids 

due to medical contraindications. 

 
RESULTS 

Of the 59 patients who met the inclusion criteria, 39 were women 

and 20 were men, with a mean age of  33.There were 51 patients 

with adequate follow up, who were treated with steroids after MRI 

with 4 receiving no treatment. Optic nerve with enhancement of 

the optic canal had poorer color vision (p=0.03) and the nerves 

with all segments involved had worse threshold perimetry and 

color vision (p=0.007). Nerves with enhancement >10mm had 

worse threshold perimetry (p=0.005), while nerves with enhancing 

segment >17mm had poorer baseline visual acuity (p=0.02), 

threshold perimetry (p=0.009) and color vision (0.03).  

Abnormal contrast enhancement of the optic nerve in acute optic 

neuritis is an important finding because of its high sensitivity 

(97%). Furthermore, optic nerve enhancement is absent in 

previously affected or unaffected optic nerves and the length of 

the optic nerve did not correlate with the duration of visual loss 

prior to MRI. 
 

Data Analysis 

The analysis of the data was done to determine the relationship of 

the baseline and outcome visual acuity, color vision and mean 

deviation in the affected eye with the corresponding optic nerves 

location and length of abnormal enhancement. VA <0.10, MD < -

20.0 dB or CV <0.10 determined severe visual loss. Major or good 

recovery was determined when VA was >=0.80, MD was >=3.0 dB 

or CV was >=0. 

 

 

Location of optic nerve enhancement All patients (n) All patients (%) Patients with follow up (n) 

No enhancement 3 5.08 3 

Orbit only 27 45.7 24 

Canal only 6 10.16 6 

Intracranial only 3 5.08 3 

Orbit and canal only 14 23.72 11 

Canal and intracranial only 3 5.08 2 

All three segments 3 5.08 2 

 

 

Persistent severe vision loss 

Category subgroup One month vision 

Visual acuity <=0.1(%) 

Mean deviation 

<=20.0 (%) 

Colour vision 

<=0.1(%) 

All patients 5 3 7 

Optic nerve enhancement 5 4 8 

No enhancement 8 0 0 

Canal enhancement 9 5 10 

No canal enhancement 4 4 5 

Enhancement >10mm 12 5 8 

Enhancement <=10mm 4 3 6 

Enhancement >17mm 5 6 6 

Enhancement <=17mm 5 4 8 

All three segments enhanced 21 13 17 

Not all three segments enhanced 3 4 6 

No p values were significant 
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Baseline vision in relation to optic nerve enhancement 

Category subgroup No. of 

nerves 

Visual acuity Mean Deviation Color Vision 

All patients 59 0.33 0.35 -21.7 12.7 0.35 0.43 

Optic nerve enhancement 56 0.31 0.34 -19.5 13.7 0.36 0.42 

No enhancement 3 0.17 0.26 -14.8 13.6 0.32 0.48 

Canal enhancement 23 0.27 0.34 -23.4 14.1 0.23 0.32 

No canal enhancement 36 0.35 0.36 -20.1 11.6 0.45 0.45 

p=0.03 

Intracranial enhancement 12 0.28 0.33 -23.4 12.2 0.35 0.41 

No intracranial enhancement 47 0.31 0.0.37 -18.2 14.0 0.28 0.40 

Orbital enhancement 36 0.32 0.36 -16.4 16.2 0.34 0.45 

No orbital enhancement 23 0.31 0.33 -24.5 11.2 0.31 0.37 

Enhancement >10mm 32 0.28 0.32 -20.5 13.1 0.35 0.41 

Enhancement <=10mm 27 0.34 0.36 -17.5 13.7 

p = 0.005 

0.44 0.46 

Enhancement >17mm 18 0.21 0.30 -26.3 10.4 0.21 0.34 

Enhancement <17mm 41 0.36 0.36 

p = 0.02 

-19.2 13.6 

p = 0.009 

0.42 0.42 

p=0.03 

Orbital and canal 

enhancement 

11 0.26 0.30 -22.6 12.6 0.24 0.31 

No orbital and canal 

enhancement 

48 0.32 0.34 -18.6 14.1 0.35 0.41 

Canal and intracranial 

enhancement 

4 0.37 0.40 -22.4 13.6 0.45 0.45 

No canal and intracranial 

enhancement 

55 0.32 0.35 -21.6 12.7 0.32 0.41 

All three segments enhanced 4 0.18 0.28 -30.3 7.2 0.07 0.18 

Not all three segements 

enhanced 

55 0.31 0.34 -18.2 14.0 0.38 0.41 

p=0.007 

All p values other than those given were not significant. Significant comparisons between subgroups are in bold. 

 

DISCUSSION 

The normal optic nerve surrounded by the optic nerve sheath 

enhances mildly due to the pial vascular network. On the T1 

weighted MRI, abnormal enhancement of the optic nerve affected 

by acute optic neuritis indicates a blood optic nerve barrier 

breakdown. There were no false positive MRI results. Even eyes 

with old optic neuritis resulting in secondary optic atrophy did not 

show abnormal enhancement on contrast MRI. 

The T2 weighted images with fat suppression and STIR MRI 

without contrast demonstrate an abnormally high signal as a result 

of optic nerve tissue oedema, inflammation and demyelination 

with a loss of hydrophobic myelin in acute cases (Stewart et al., 

1991),8 and perhaps axonal loss, extracellular water and gliosis 

(Barnes et al.,1991)9 on studies performed on chronic plaques.  

Fat supressed gadolinum enhanced MRI appears to be more 

useful for detecting acute optic neuritis than STIR because STIR 

can also be abnormal in previously affected optic nerves (Miller, 

1988)10. Also, STIR has a lower sensitivity since only 77 (Dunker 

and Wiegand, 1996)4 to 81 (Miller et al.,1988)10 to 89% (Kapoor et 

al.,1998)5 of optic nerves affected within 30 days have 

demonstrable lesions. The MRI method used in our study will be 

beneficial in separating patients with optic neuritis and disc 

swelling from non-arteritic AION with some pain in the affected 

eye (Swartz et al., 1995).11 

 The mean length of the optic nerve that enhanced was 13.5 mm, 

which is nearby the 10mm reported by Miller et al (1988)10 and 

17.5mm reported by Dunker Weigand (1996)4 using STIR. STIR 

signal more or equal to 17mm usually occurred in patients with a 

longer duration between the onset of visual loss and performing 

the MRI (Kapoor et al., 1998).5 But in our case patients with 

gadolinium enhancement more than 17mm had duration of visual 

loss prior to the MRI which was similar to the patients with shorter 

affected segments. The length of abnormal enhancement did not 

correlate with the number of days of visual symptoms prior to the 

MRI. 

Only patietns with involvement of the canalicular optic nerve had 

worse vision, which was significant in only one modality, color 

vision. There were no major  correlations with the VA, MD, CV and 

a specific abnormal segment of optic nerve. 

Eyes with more than 10mm of optic nerve enhancement had 

worse visual fields but not worse VA or CV. All three measures of 

vision were significantly worse for eyes with enhancement of optic 

nerve >17mm. 

By 1 month, the steroid-treated patients, who had worse baseline 

vision, improved the visual performance so that by 1 month the 

previous difference between the steroid-treated  and the untreated 

group was no longer present. 

Prior studies have shown that corticosteroids donot affect the 

visual outcome except to speed recovery (Beck et al.12,1992: 

Keltner et al.13,1994) even with patients of STIR demonstrated 

lesions of the canalicular optic nerve.(Kapoor et al.,1998).5 Similar 

to   previous   studies (Beck   et   al   1992,  1994),12,14   the   visual  
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performance improved  in all groups by 1 month regardless of 

steroid use. This is contrasted with reports that suggest that 

abnormal signal length, >15 or 17.5mm, and intracanalicular  

location of an optic nerve lesion on  MRI are associated with poor 

or slow recovery  from optic neuritis even if treated with steroids 

(Miller et al.10,1988; Dunker weigand4 , 1996).  

Recovery of visual acuity, color vision and visual field was similar 

for patients in our study irrespective of the presence of optic nerve 

enhancement. This study confirms the advantage of contrast 

enhanced MRI of the orbit following the diagnosis of acute optic 

neuritis. However it is not diagnostic of demyelinating optic neuritis 

because even conditions like neoplastic infiltration, SLE, 

rhematoid arthritis associated optic neuropathy, radiation 

vasculopathy,  CMV posterior scleritis also cause similar clinical 

features. Although longer segments of optic nerve enhancement 

and canalicular involvement in a lesser proportion are associated 

with poor presenting vision; contrast enhanced MRI had no 

predictive value for visual outcome. 
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