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 RECURRENT OPTIC NEURITIS

Abstract
Introduction
Optic neuritis (ON) may be the first sign of multiple sclerosis (MS) and is one of the most common clinical manifestations occuring during the course of disease. Fifty percent of MS patients have clinical evidence of having had ON, and 20% of them have it as their presenting sign. 
Objectives
To review a case of recurrent optic neuritis caused by probable multiple sclerosis
Case
A 16-year-old girl with a chief complaint of blurred vision of her left eye for one week accompanied by pain on eye movement. Visual acuity (VA) of left eye was 1/300. Anterior segment was within normal limit. RAPD was (+), grade III, direct light reflex of the left eye and indirect light reflex of the right eye decreased. Posterior segmen was within normal limit. She was diagnosed as typical optic neuritis on left eye and hospitalized for administration of intravenous methylprednisolone.  Four months later she came with the same chief complaint blurred vision of her left eye since two days before and easy fatigable. Her visual acuity was 0,16f-2 on right eye and 0,1 ph 0,32f-1 on left eye. Toxoplasma IgM, Cytomegalovirus (CMV) IgM, and Herpes Simplex Virus (HSV) IgM were negative. ANA test was non reactive. Thorax x-ray was within normal limit. She was suggested to undergo MRI examination. MRI revealed multiple hyperintense lesions located in periventricular and juxta/subcortical white matter, fullfilled disseminattion in space of 2010 Revised McDonald multiple sclerosis (MS) Diagnostic Criteria. She was diagnosed recurrent typical optic neuritis OS e.c relapsing-remitting multiple sclerosis. She was given intravenous methylprednisolone to accelerate remission.
Conclusion
Patients with recurrent optic neuritis should undergo proper work up in order to search for the underlying mechanism. Multiple sclerosis is one of demyelinating disease that often causes recurrent typical optic neuritis. MRI of the brain is a good predictor of MS.

Introduction
Optic neuritis (ON) is an inflammation of one or both optic nerves resulting in (usually) temporary visual loss. The annual incidence of acute ON has been estimated in population based studies to be between 1 and 5 per 100.000. Lost of central vision is the major symptom in more than 90% of patients who have acute ON. Dull retrobulbar pain aggravated by eye movement, dullness in vision, visual field defect (most commonly a central scotoma), loss of contrast sensitivity that proportionate or sometimes worse than the loss of visual acuity, and color dysfunction that more severe than the visual acuity level are the signs and symptoms of ON.1
The typical form of ON meets usually unilateral, acute, majority of cases between 18 to 45 years, pain on eye movement, central scotoma or nerve fiber bundel patterns of visual field defects, normal optic disc appearance or with mild edema, tendency to begin recovery as soon as 2 weeks after peak visual loss at onset, and no evidence of systemic disease (other than multiple sclerosis).2
Multiple sclerosis (MS) is one of the most common causes of neurologic and visual disability among young and middle-aged adults. It affects over 1 million people world-wide, approximately 300.000 in the United States and 1-5/100.000 in Indonesia. Seventy-three percent of person with MS in the United States are women. Those most commonly affected by MS are between the ages of 35 and 64 years. Although the exact cause is unknown, the patophysiology of MS is that of primary inflammatory demyelination in the central nervous system (CNS), including the optic nerves and visual pathway structures. MS previously was thought to be exclusively a disease of myelin, with sparing of the nerve axon, however neuronal and axonal loss are now known to occur in MS, leading to permanent neurologic and visual impairment.3,4
ON may be the first sign of MS and is one of the most common clinical manifestations occuring during the course of disease. Demyelinating ON may be of three types, acute ON, chronic ON, and asymptomatic or subclinical ON. Fifty percent of MS patients have clinical evidence of having had ON, and 20% of them have it as their presenting sign. Clinically definite multiple sclerosis (CDMS) is apparent at the onset of ON in 15 to 20% of patients with ON, another 40% will later experience a MS attack.2,3
This study will report a case, a girl presented to our hospital with a chief complaint of recurrent blurred vision of her left eye with her magnetic resonance imaging (MRI) suggestive to MS.


Case Report
A 16-years-old female came to Neuro-Ophthalmology Unit of Cicendo Eye Hospital on October 24th 2014 with chief complaint blurred vision of her left eye for one week. She was consulted from Retina Unit. Blurred vision was gradually and accompanied by pain on eye movement. There was no history of common cold, cough, and fever. There was no history of severe headache, nausea, and vomitting. Sometimes she had headache, but headache was not often and relieved with analgetic. There was no history of head injury, alcohol consumpsion, seizure, long-term medication, or consciousness disturbances. There was no history of hypertension. She never have been examined for diabetes and dyslipidemia. 
General examination in our hospital showed no disturbance of consciousness, vital signs were within normal limit. Ophthalmological examination revealed visual acuity was 0,32 ph 0,63f-2 on the right eye and 1/300 on the left eye without spectacle. The visual acuity of right eye with spectacle correction was 1,0f-1. Ocular position was orthotropic with good eye movement to all directions but accompanied with pain on eye movement. Intraocular pressure with palpation was within normal limit on right and left eye. Anterior segment examinations for both eyes were within normal limit. Both pupils were pharmacologically dilated, 6 mm in diameter with no reaction to light. Funduscopic examinations for both eyes were within normal limit. Contrast sensitivity, amsler’s grid, and ishihara were within normal limit on right eye. The amsler grid, ishihara, and contrast sensitivity test were difficult to assess with left eye.
This patient was diagnosed as typical ON on the left eye. She was suggested to be hospitalized and she was given intravenous methylprednisolone 4x 250 mg, intravenous ranitidine 2x 1 ampoule, intravenous mecobalamin 1x 1 ampoule, and reevaluation of RAPD (relative afferent pupillary defect). 
On the first day of hospitalization, visual acuity of left eye became CFFC (close face finger counting). Direct reflex on the right eye was positive but indirect reflex was decreased. Direct reflex on the left eye was decreased, indirect reflex was positive, and RAPD grade III was positive. The other examinations were same as before.
On the second day of hospitalization, all examination result were same as first day result. On the third day of hospitalization, the visual acuity of the left eye was still CFFC. The other examinations were same as before. After twelft administration of intravenous methylprednisolone, patient was allowed to go home and given oral methylprednisolone 1 mg/kg/day, ranitidine tablet twice daily, and mecobalamin supplementation 500 mg daily.
Nine days later she came to outpatient clinic. Ophthalmological examination revealed that visual acuity of right eye was 0,2 ph 0,63 without spectacle correction and 0,8 with her spectacle correction, visual acuity of left eye was CFFC and 1/60 with spectacle correction. The other examinations were same as before. The patient was diagnosed as typical ON on left eye + bilateral myopia simpleks and planned to undergo laboratory test for autoimmune diseases. She was given tappered doses of oral methylprednisolone, ranitidine, and mecobalamin. 
Four months later she came again to outpatient clinic with blurred vision of left eye since two days before as chief complain and easy fatigable. There were no tremor, ataxia, paresthesia, weakness, emotional instability, frequency, urgency, hesitancy, or incontinence. Pain on eye movement for left eye was admitted. Visual acuity was 0,16f-2 on right eye and 0,1 ph 0,32f-1 on left eye without spectacle correction. Visual acuity was 0,8 on the right eye and 0,32 on the left eye with spectacle correction. Her spectacle power was -2,25 for both eyes. Position of both eyes were orthotropia. Both eye movement were within normal limit. Anterior segments of both eye were within normal limit. Direct and indirect light reflexes of left eye was decreased, RAPD grade III (+). Contrast sensitivity, amsler’s grid, and ishihara were within normal limit on right eye. Ishihara color vision test was 2/14, contrast sensitivity test was 2,5%, and amsler’s grid was scotoma (+), metamorphopsia (-) on left eye. Posterior segment was within normal limit on right eye and round papil, well demarcated but slightly pale on left eye. She was diagnosed as early papil atrophy e.c recurrent typical ON on left eye e.c susp multiple sclerosis. She was suggested to patient hospitalization and given intravenous methylprednisolone 4x 250 mg, intravenous ranitidine 2x 1 ampoule, intravenous mecobalamin 1x 1 ampoule. She was suggested to undergo  MRI brain examination, Humphrey 30.2 and optical computed tomography (OCT) for both eye and consulted to internist to work up the underlying disease. The internist suggested thorax x-ray and laboratory examination.
Laboratory examination showed low hemoglobin 11,7 g/dL, leukocytosis 13.500/mm3. Other hematological, urine, and chemical examination were within normal limit. Toxoplasma IgM, Cytomegalovirus (CMV) IgM, and Herpes Simplex Virus (HSV) IgM were negative. ANA test was non reactive. Thorax x-ray was within normal limit. 
On the third day of inpatient care, visual acuity on left eye were 0,16 without spectacle correction and 0,32 with spectacle RAPD grade II. The other examinations were same as one day before. Patient was sent home after twelft administration of intravenous methylprednisolone. She was given oral methylprednisolone 1 mg/kg/day (1x 48 mg), ranitidine tablet, and lapibion tablet.
One week later she came to outpatient clinic. Visual acuity with spectacle correction were 0,8f on right eye and 0,5f on left eye. She continued all her medications.
Two weeks later she came again to outpatient clinic. Visual acuity was still same on both eyes. She was given oral methylprednisolone 1x32 mg for 5 days, 1x24 mg for next 5 days, and 1x16 mg for the last 5 days, ranitidine, and lapibion.
These are the ancillary tests of the patient. MRI showed acute optic neuritis on left eye and mild acute optic neuritis on right eye. Multiple hyperintense lesions located in periventricular and juxta/subcortical white matter, fullfilled disseminattion in space of 2010 Revised McDonald MS Diagnostic Criteria. It support MS as a diagnosis. There were not signs of cerebral infarction or hemorrhage and space occupying lesion (SOL). Average thicknesses of optic disc were 99,8 for right eye and 79,1 for left eye from optical computed tomography (OCT), but no normative data is available for Fast RNFL (retina nerve fiber layer) thickness scan group as patient’s age < 18 years. Humphrey 30.2 were within normal limit with good reliability test.


Figure 2.1 Fundus Photograph of right and left eye
Source : Cicendo Eye Hospital

Figure 2.2 Humphrey 30.2 of left and right eye
Source : Cicendo Eye Hospital


Figure 2.3 Optical Coherence Tomography (OCT) of left and right eye
Source : Cicendo Eye Hospital
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Figure 2.4 MRI brain 
Note : a & b. T1-weighted coronal MRI, c & d. T1-weighted axial MRI, e & h. T2-weighted axial MRI, f. T2-weighted sagital MRI, g. axial diffuse weighted imaging (DWI)
Source : Borromeus Hospital

Discussion
Optic neuritis (ON) is a general term for an optic neuropathy resulting from an idiopathic inflammatory, infectious, or demyelinating etiology. If the optic nerve is swollen on ophthalmoscopy, then it is called papilitis or anterior or atypical ON. If the optic nerve is normal on ophthalmoscopy, it is called retrobulbar or typical ON. Typical ON is caused by demyelinating lesion or idiopathic. Atypical ON is caused by systemic or local infection and post vaccination.5
Patient in this study complained gradual blurred vision of her left eye for one week accompanied with pain on eye movement. She is still young, 16 years old. No history of fever, cough, or cold before which means no sign of infection preceding blurred vision. No history of headache, nausea, or vomiting which means no sign of increased intracranial pressure. No history of vasculopathic factors such as hypertension, diabetes, or dyslipidemia means no tendency to ischemic process. Opthalmological examination revealed decreased visual acuity, decreased direct light reflex and RAPD (+) on the left eye, decreased indirect light reflex on the right eye, but with normal optic disc appearance. These signs and symptoms are suggestive to typical ON.
ON is one of the presenting features of MS in approximately 25% of cases. Recurrence of ON is a common feature (16 to 42%) of most longitudinal studies. (neuroopthalmology 146)Recurrent ON increase the incidence of MS. Most studies indicate a 25 to 35% risk of patients with ON developing MS. Rodriguez et la found a cumulative probability of developing clinically definite multiple sclerosis (CDMS) of 24% after 5 years and 39% after 10 years with no difference in the risk between men and women. Rizzo and Lessel studied 60 patients with ON and indicated that 74% of women and 34% of men developed MS 15 years after their attack of ON, and 91,3% of women and 44,8% of men would develop MS after 20 years. This patient has history of recurrent blurred vision considered as recurrent ON so that we suggest to undergo MRI of the brain to investigate demyelinating process as a cause. Tabel 3.1 show risk factor for developing MS after ON. For this patient, she didn’t have prior nonspecific neurologic symptoms and unfortunately we have not examined CSF oligoclonal band, CSF IgG, and HLA-DR2 and HLA-B7 yet. ON can be the first manifestation of MS. In patient known to have MS, ON can occasionally appear as a slow, chronic process of visual deterioration. Such cases can also have an acute or insidious onset.2,5,6



Table 3.1 Risk Factors for Developing Multiple Sclerosis following Optic Neuritis
[image: ]
MRI of the brain is a good predictor of MS and should be considered to assess the risk of future neurological events of MS and for treatment decision making. Forty percent to 70% of patients who have isolated ON have been reported to have periventricular white matter signal abnormalities on T2-weighted MRI scan. In the Optic Neuritis Treatment Trial (ONTT), the 2-year risk for developing CDMS was 3% if the patient initially had a normal MRI scan and 36% if the patient initially had two or more lesions within the central white matter. The 4-year risk for having CDMS was 13% if the MRI of the brain initially was normal, 35% if the MRI scan showed one to two abnormalities, and 50% if the MRI scan showed three or more abnormalities in the white matter. This patient has high risk for developing CDMS because two or more lesions within the central white matter.1
MS is diagnosed clinically and there is no definitive examination for MS. Diagnoses should be made by neurological examination to exclude differential diagnoses such as brain tumor, infection, stroke, head injury, and metabolic disorder so the patient should be referred to neurologist. Dissemination of lesions within the central nervous system (CNS) in both location and time is a key feature of MS. Nowadays MS is diagnosed using revised 2010 McDonald Criteria. This patient was diagnosed recurrent typical optic neuritis OS e.c relapsing remitting MS. The  symptoms met completely revised 2010 McDonald Criteria. There were two attacks, one objective clinical lesion (a relative afferent pupillary defect), and dissemination in space demostrated by MRI (there are more than 1 lesion located on minimal 2 of 4 typical areas of MS ; periventricular, juxtacortical, infratentorial, and medula spinalis) that suggest to MS. Recurrent optic neuritis, in the absence of other clinical or laboratory manifestations, is not sufficient for diagnosing MS.4,7
Tabel 3.2 Revised 2010 McDonald Criteria for diagnosing Multiple Sclerosis	
	Clinical Presentation
	Additional Data Needed

	2 or more attacks (relapses)
2 or more objective clinical lesions
	None, clinical evidence will suffice (additional evidence desirable but must be consistent with MS)

	2 or more attacks
1 objective clinical lesion
	Dissemination in space, demostrated by :
MRI
or a positive (cerebrospinal fluid) CSF and 2 or more MRI lesions consistent with MS
or further clinical attack involving different site

	1 attack
2 or more objective clinical lesions
	Dissemination in time, demonstrated by :
MRI
or second clinical attack

	1 attack
1 objective clinical lesion 
(monosymtomatic presentation)
	Dissemination in space, demonstrated by :
MRI
or positive CSF and 2 or more MRI lesions consistent with MS
and
Dissemination in time, demonstrated by :
MRI
or second clinical attack

	Insidious neurological progression suggestive of MS (primary progressive MS)
	One year of disease progression (retrospectively or prospectively determined) and two of the folowing :
Positive brain MRI (nine T2 lesions or four or more T2 lesions with positive VEP)
Positive spinal cord MRI (two focal T2 lesions)
Positive CFS




Differential diagnoses of recurrent optic neuritis of this patient were neuromyelitis optica (NMO) or Devic’s disease, paraneoplastic optic neuropathy syndromes, and other autoimmune disease. This patient could not be diagnose as NMO because her symptoms didn’t meet myelitis of NMO and she had abnormal MRI brain. Further examinations were required to exclude paraneoplastic optic neuropathy syndromes. ANA test for autoimmune diseases was non reactive.1,4,7,8
The goals of MS therapy are to accelerate recovery of exacerbation episode, to control number of attack or MRI lesion, and to delay progression of MS. In contrast to the immunomodulatory agents that delay the progression of MS, steroid promote more rapid recovery from the demyelinating attack. Visual recovery is accelerated with the use of intravenous methylprednisolone within the first 2 or 3 weeks of onset of visual sympthoms. Treatment with IV methylprednisolone followed by 14 days of oral prednisone decreased the 2-year rate of development of MS, especially in patients who had MRI abnormalities. In this case, administration of intravenous methylprednisolone was approriate and had a good response. This patient also need immunomodulating agents for long-term treatment, such as interferon β-1b, interferon β-1a subcutaneous, interferon β-1a intramuscular, and glatiramer acetate. Consultation to neurologist was also required for comprehensive management.1,4,7,9

Conclusion
Optic neuritis (ON) can be the first manifestation of multiple sclerosis (MS). In patient known to have MS, ON can occasionally appear as a slow, chronic process of visual deterioration and with acute or insidious onset. Recurrent ON increase the incidence of MS. Most studies indicate a 25 to 35% risk of patients with ON developing MS. MRI of the brain is a good predictor of MS. In the Optic Neuritis Treatment Trial (ONTT), the 4-year risk for having clinically definite MS was 13% if the MRI of the brain initially was normal, 35% if the MRI scan showed one to two abnormalities, and 50% if the MRI scan showed three or more abnormalities in the white matter. MS is diagnosed using revised 2010 McDonald Criteria. Differential diagnoses of recurrent optic neuritis are neuromyelitis optica (NMO), paraneoplastic optic neuropathy syndromes, and autoimmune disease.
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