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            Abstract

            
               
Autosomal recessive inheritance pattern in a case of hereditary optic atrophy is uncommon. Patients with recessive optic atrophy
                  without involvement of any other system are rare. There is no causative gene or genetic mutation associated with it. Here
                  we report a case of a 16-year-old girl which was diagnosed to be a case of AROA. Genetic analysis done in this patient revealed
                  G15043A mutation. Identification of similar cases of the AROA can increase our understanding of the disorder  and formulate
                  treatment options.
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               Introduction

            Patients of optic atrophy generally presents to clinician with complaints decreased visual acuity, abnormalities in colour
               vision and also visual field defects. Optic disc pallor is generally seen on fundoscopic examination of the patient. Axons
               of retinal ganglion cells forms the optic nerve and  their degeneration  results in optic atrophy. Optic atrophy can be hereditary
               or acquired. Acquired causes can be secondary to nutrition or toxins.1 Hereditary causes include patients with autosomal dominant or autosomal recessive pattern of inheritance or the more common
               Leber’s hereditary optic neuropathy which has mitochondrial inheritance. Hereditary causes can present either in the form
               of isolated optic atrophy or can have involvement of various others systems along with features of optic atrophy.2 

            Syndromic optic atrophy patients generally presents with  various neurologic and systemic symptoms along with symptoms  of
               optic atrophy whereas in patients of nonsyndromic optic atrophies, only optic nerve degeneration is seen. Genes which encodes
               mitochondria-related proteins are generally defective in nonsyndromic optic atrophies. LHON and autosomal dominant OPA1-linked
               OPA are the common forms of nonsyndromic optic atrophy having maternal and autosomal dominant inheritance respectively. Patients
               with optic atrophy having autosomal recessive inheritance are uncommon and majority of cases have evidence of other system
               involvement.3 Patients who have autosomal recessive optic atrophy without involvement of any other system are extremely rare. Congenital
               presentation or presenation before 3 years of age, an autosomal recessive pattern of inheritance and severe involvement associated
               with nystagmus or severe dyschromotopsia can help us in differentiating them from other syndromic recessive optic atrophy.4  Here we illustrate a  case which has family history as well as clinical features suggestive of nonsyndromic autosomal recessive
               optic atrophy.
            

         

         
               Case History

            A 16-year old female patient presented in neurology OPD with complaint of bilateral decrease in visual acuity since childhood.
               Symptoms were first noticed when the child was three years old. The vision loss was gradual progressive, painless and bilateral
               symmetrical. Patient had no history of birth asphyxia, perinatal insult and had normal intellectual development There was
               no abnormalities in hearing and speech. The child did not have history of trauma during development. Family history was negative
               for decrease vision, any other systemic or neurologic disease. Apart from visual loss, general and detailed neurological examination
               was normal. Direct and indirect response pupillary response was normal. Visual acuity was 6/36 in right eye and 6/60 in left
               eye with no improvement on pin hole. On ophthalmological examination -bilateral pale optic disk with cupping was seen.(Figure  1).
            

            Electrocardiogram was normal. His serum sodium=132 meq/l, Serum pottasium= 4.1meq/l, Serum calcium= 9.8 mg/dl, Serum magnesium=
               2.1 meq/l. Fasting blood sugar=82mg/dl, Serum Creatinine= 0.9 mg/dl, Blood Urea= 32mg/dl, all were normal. Vitamin B12- 812mg/dl.
               Magnetic resonance imaging(Figure  2) of the patient showed no significant anomaly. Nerve conduction studies and pure tone audiometry study done were normal.
               After careful history, examination and investigations the patient was diagnosed as a case of autosomal recessive optic atrophy.
               Genetic testing was done for the patient which revealed a G15043A mutation. Testing was negative for LHON and autosomal dominant
               optic atrophy.
            

            
                  
                  Figure 1
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                  Figure 2
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               Discussion

            No cause has still been conclusively found for this rare form of hereditary optic atrophy. Barbet F et al. have studied that
               patients with recessive optic atrophy have disease causing gene mapped to chromosome 8q21-q22.4 Though cases of autosomal recessive optic atrophy has also been associated with mutation in TMEM126A in one of the study,5 but Meyer et al. found sensineural hearing defects and sensori-motor axonal polyneuropathy in patients who have mutations
               in TMEM126A gene, making the possibility of nonsyndromic recessive optic atrophy as the less likely cause.6 One more case of 2 year old child was reported with optic atrophy with autosomal recessive pattern of inheritance and no
               mutation was reported in the case.7  No mutation has been shown to be linked with autosomal recessive optic atrophy.
            

            Our patient was clinically diagnosed to be a case of autosomal recessive optic atrophy, had revealed G15043A mutation during
               genetic testing. Whether this mutation is incidental or linked to the disorder is debatable. Though there is no diagnostic
               methods and management stratergies for this disease, more reporting of similar cases can help us to know this disease better.
            

         

         
               Conclusion

            Here we have illustrated a case of autosomal recessive optic atrophy diagnosed in a 16-year old female patient with bilateral
               painless visual loss with optic atrophy with G15043A mutation. As mutation for this disorder is still elusive, our case can
               add to possible genetic mutations linked with this disorder. Identification of similar cases can help us know the underlying
               pathophysiology of this disease and causative genetic mutation and may help us in formulating management options for this
               rare disease.
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