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Abstract  Introduction: Optic Neuritis is defined as inflammation of the optic nerve, which is mostly idiopathic, 
while demyelinating lesions secondary to auto-immune conditions are among other causes. These lesions are 
demonstrated on Magnetic Resonance Imaging (MRI) as hyper intensities. In this study, authors plan to investigate 
the relationship between MRI pattern of patients suffering from optic neuritis, and their pain and visual loss patterns. 
Materials and Methods: From June 2017 to December 2017, we have enrolled 127 patients suffering from optic 
neuritis. These patients were referred to neurology and ophthalmology clinic of a private hospital in Tehran. 
Demographic data of all patients were collected and they underwent MRI for evaluation of optic nerve abnormalities 
and possible lesions and enhancements. Also, detailed pain score regarding their ocular pain were recorded by an 
expert blind neurologist, categorizing them into pain with movement, pain during rest and no pain. Also, visual field 
assessments were performed by an expert blinded ophthalmologist. Statistical analysis performed using SPSS 
version 17.00 and Student T-test and Mann-whitney test and Chi-square test. Results: There were 110 females and 
17 males, with mean age of 35.2 years for females and 39.8 for males. Statistical analysis revealed no significant 
difference between demographic data of patients. (P value=0.12) Of these patients, 116 cases have abnormalities in 
their neuro-imaging, which 60 cases have pain in eye movement (group A), 37 cases experienced pain during rest 
(group B) and 19 cases have no pain (group C). Also, 78 patients have optic nerve enhancement in the orbital 
segment (39 cases of group A, 28 cases of group B, 11 cases of group C), 16 patients have canalicular segment 
enhancement (4 cases of group A, 9 cases of group B, 3 cases of group C) and 22 patients have intracranial segment 
enhancement (13 cases of group A, 6 cases of group B, 3 cases of group C). Also we have found that enhancements 
longer than 8 mm are consistent with more severe ocular pain, whether during movement or rest. (P value < 0.05) 
Visual field assessment revealed no significant correlation between type and length of optic nerve enhancement on 
MRI and visual field loss. (P value=0.09). Conclusion: Authors have found that most of the patients suffering from 
optic neuritis may demonstrate their symptoms as ocular pain during movement, which most of them have orbital 
segment involvement of optic nerve. Also, we have found that canalicular optic nerve enhancement were mostly 
associated with ocular pain at rest, opposed to other types of enhancement (orbital and intracranial). Also, we have 
found a specific threshold defined as 8 mm of optic nerve enhancement and severity of pain, which is less than other 
studies in literature. 
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1. Introduction 

Optic neuritis is defined as the inflammation of optic 
nerve, which is mostly manifested as sub-acute unilateral 
painful visual loss mostly in a young healthy female.  
[1] It is mostly due to demyelinating lesions such as 
multiple sclerosis and neuromyelitis optica, and less 
commonly due to autoimmune disease such as sarcoidosis 
and systemic lupus erythematosus, infectious causes such 

as syphilis and tuberculosis, inflammatory and post 
vaccination immunological responses such as sinusitis  
and vaccinations against measles and rubella. [2] Female 
to male ratio is 3 to 1 and annual incidence of optic  
neuritis is reported as 6 per 100000. [3] The exact 
pthophysiological mechanism is not well understood,  
but previous studies and documents proposed a type 4  
hyper-sensitivity reaction induced by released cytokines 
and other inflammatory mediators from activated peripheral 
T-cells capable of targeting myelin sheets of optic nerve. 
[4] Patients may experience ocular pain, visual field loss, 
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Uhthoff’s phenomenon defined as exercise or heat-induced 
deterioration of visual symptoms, Pulfrich phenomenon 
defined as misperception of the direction of movement of 
an object, optic disc pallor and photopsia. [5] In this study, 
authors plan to investigate the relationship between MRI 
pattern of patients suffering from optic neuritis, and their 
pain and visual loss patterns. 

2. Materials and Methods 

From June 2017 to December 2017, we have enrolled 
127 patients suffering from optic neuritis were referred  
to neurology and ophthalmology clinic of a private 
hospital in Tehran. Authors recorded demographic data 
such as age, sex, ethnicity, initiation of pain, initiation of 
visual loss, underlying auto-immune or auto-inflammatory 
or collagen-vascular diseases and malignancies, drug 
history and previous surgical and radiation treatment received 
for the head and neck and intracranial problems. Patients 
with previous history of intracranial malignancies, history 
of cranial or scalp radiation therapy, recent ocular trauma, 
underlying ocular diseases, underlying collagen-vascular 
diseases and patients with insufficient demographic  
data and who did not signed the written informed consent 
were excluded from the study. Also, we have performed 
MRI for assessment of possible optic nerve lesions and 
their enhancement patterns. Detailed pain score regarding 
their ocular pain were recorded by an expert blind 
neurologist, categorizing them into pain with movement, 
pain during rest and no pain. Patients underwent visual  
field assessment for documentation of their visual loss  
and examining the possible occult visual field defect  
not perceptible to the patient by an expert blind 
ophthalmologist. Statistical analysis performed using 
SPSS version 17.00 and Student T-test and Mann-whitney 
test and Chi-square test. Patients entered to the study after 
collection of written informed consent authorized by 
ethics committee of our private hospital based on Helsinki 
Ethics Declaration. 

3. Results 

We have enrolled 127 patients, including 110 females 
and 17 males, with mean age of 35.2 years for females and 
39.8 for males of Iranian population referring to neurology 
and ophthalmology clinic of our hospital. No significant 
difference was observed between demographic data  
range of our patients. (P value=0.12) After performing 
neuro-imaging examination by MRI, 11 patients were 
excluded from the study (secondary exclusion) due to 
absence of lesion enhancement of optic nerve in their MRI. 
Of 116 remaining patients with abnormalities such as 
enhancement and lesions in their optic nerve (excluding 
tumors), 60 cases (51.7%) have pain in eye movement 
(group A), 37 (31.8%) cases experienced pain during rest 
(group B) and 19 cases (16.3%) have no pain (group C). 
Also, 78 patients (67.2%) have optic nerve enhancement 
in the orbital segment (39 cases of group A (50%), 28 
cases of group B (35.8%), 11 cases of group C (14.1%)), 
16 patients (13.7%) have canalicular segment enhancement 

(4 cases of group A (25%), 9 cases of group B (56.2%),  
3 cases of group C (18.8%)) and 22 patients (18.9%) have 
intracranial segment enhancement (13 cases of group A 
(59%), 6 cases of group B (27.2%), 3 cases of group C 
(13.6%)). Also we have found that enhancements longer 
than 8 mm are consistent with more severe ocular pain, 
whether during movement or rest. (P value < 0.05) Visual 
field assessment revealed no significant correlation 
between type and length of optic nerve enhancement on 
MRI and visual field loss. (P value=0.09). 

4. Discussion 

Multiple sclerosis and neuromyelitis optica are among 
the two most common causes of optic neuritis among 
population, especially among female population with 3 to 
1 prevalence to male. [6] However, there are other 
conditions mimicking optic neuropathy, including Anterior 
Ischemic Optic Neuropathy (AION) which occurs in 
patients aged more than 50 years, have same prevalence 
among males and females and is characterized by 
unilateral sudden painless visual loss. [7] Also, another 
condition mimicking optic neuritis and should be in our 
differential diagnosis list, is Leber’s Hereditary Optic 
Neuropathy (LHON) is a mitochondrial genetic disorder 
which manifest itself as sub-acute and painless visual loss 
with central scotoma and it is predominately affects 80% 
to 90% of young males. [8] There are four types of optic 
neuritis based on anatomical location of the lesion:  
1) retrobulbar neuritis with normal disc, 2) papillitis with 
swollen disc, 3) perineuritis with or without optic disc 
involvement and 4) neuroretinitis with optic disc edema. 
[9,10] Diagnosis of optic neuritis is based on thorough 
neurological examination, focused on cranial nerve II, III, 
IV and VI for light perception, pupillary reflex and ocular 
movements, as well as cranial nerve V for pain perception 
in trigeminal nerve territory especially in V1 (ophthalmic 
branch). Also, ophthalmic examinations including slit 
lamp examination and pupillary reactions (RAPD) is 
included in ophthalmic evaluation of both eyes. Although 
diagnosis is established in most of the cases, neuro-imaging 
modalities such as MRI with or without Gadolinium 
contrast can improve diagnosis accuracy and is useful in 
follow up assessment and evaluation of extent of 
involvement. [11,12] MRI may demonstrate hyper intense 
lesions in optic nerve, and may be appreciated by 
Gadolinium contrast. Visual field assessment is also 
useful in assessment of visual field deficits and occult and 
hidden blind spots in visual field which patients may not 
be aware of. Steroid and immune-modulator therapy is 
recommended for treatment of optic neuritis. [13] In this 
study, we have found a specific limit for severity of pain, 
defined as 8 mm of optic nerve enhancement, while 
Fazzone et al have reported this limit as 10 mm. [14] Also, 
we have demonstrated relationship between ocular pain 
patterns and segment of optic nerve involvement, which 
may be considered in optimal treatment of these patients 
based on anatomical lesion, and also will increase the 
accuracy of diagnosis of possible anatomical location of 
lesion on optic tract in case of absence of neuro-imaging 
modalities, in more remote areas. 
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5. Conclusion 

Authors have found that most of the patients suffering 
from optic neuritis may demonstrate their symptoms as 
ocular pain during movement, which most of them have 
orbital segment involvement of optic nerve. Also, we have 
found that canalicular optic nerve enhancement were 
mostly associated with ocular pain at rest, opposed to 
other types of enhancement (orbital and intracranial). Also, 
we have found a specific threshold defined as 8 mm of 
optic nerve enhancement and severity of pain, which is 
less than other studies in literature. 
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