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    We report a case series of three patients, presenting with the ciliopathic disorder of Bardet–Biedl syndrome, highlighting the need for fundus auto-fluorescence (FAF) and infrared reflectance (IRR) imaging in them, with additional gonadal photographs which are poorly reported in literature.[bookmark: ft1][1],[bookmark: ft2][2]


    Case 1: A 15-year-old male patient [Figure - 1] was brought to the hospital by his mother for ocular examination. The patient had visual acuity of 10/200 in both eyes (OU). Ocular examination revealed nystagmus and normal anterior segments, with fundi OU showing pigmentary retinopathy and macular involvement. Due to poor vision and inability to fixate due to nystagmus, optical coherence tomography (OCT) and fundus photography were not obtained. Mother gave history of developmental delay with both parents being unaffected, with history of non-consanguineous marriage.
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        	Figure 1: Case 1. (a and b) Clinical photograph showing truncal obesity on front and side view, respectively. (c) Clinical photograph showing hypogonadism (red arrow). (d and e) Clinical photograph showing polydactyly of upper limb and lower limb, respectively (red arrows)
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    Case 2 and 3: A pair of siblings were brought for annual ophthalmic evaluation. The older 16-year-old male [Figure - 2]d, [Figure - 2]e, [Figure - 2]f had best-corrected visual acuity (BCVA) of 20/60 OU. Ocular examination revealed mild nystagmus with normal anterior segment. Fundus examination showed extensive pigmentary changes with macular involvement and arterial attenuation [Figure - 3]a and [Figure - 3]b. FAF, IRR imaging and OCT of macula were performed in OU [Figure - 4]. The younger sibling, a 14-year-old girl [Figure - 2]a, [Figure - 2]b, [Figure - 2]c, had BCVA 20/40 in the right eye (OD) and 20/30 in the left eye (OS) with the following fundus findings [Figure - 3]c and [Figure - 3]d; and FAF, IRR imaging and OCT findings [Figure - 5]. Parents had history of third-degree consanguinity with normal ocular features.
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        	Figure 2: Siblings examination - Case 2 and Case 3. (a and b). Clinical photograph showing polydactyly of upper limb and lower limb (red arrow) of the girl, respectively. (c). Clinical photograph showing truncal obesity of the girl. (d) Clinical photograph showing truncal obesity with polydactyly of upper limb, of the boy. (e and f) Clinical photograph showing hypogonadism (red arrow) and polydactyly of lower limb (red arrow) of the boy, respectively
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        	Figure 3: (a and b) Mosaic colour fundus photograph of Case 2 showing extensive pigmentary changes (green arrows) with macular involvement (red arrow) and arterial attenuation (yellow arrows) of OD and OS respectively. (c and d) Mosaic colour fundus photograph of Case 3 showing pigmentary changes in the mid-periphery and arterial attenuation (yellow arrows) of OD and OS respectively
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        	Figure 4: Case 2. (a and b) Fundus auto-fluorescence (FAF) image revealing extensive hypo-autofluorescence spots in the posterior pole (red arrows) involving the macula (yellow arrows) of OD and OS respectively. (c and d) Infrared reflectance (IRR) image revealing complete choroidal visibility (red arrows) of OD and OS respectively. (e and f) Optical coherence tomography (OCT) of macula showing complete disruption and disorganisation of the ellipsoid zone and retinal pigment epithelium (yellow arrows) of OD and OS respectively. (g and h) Inverse colour OCT of the same macula OU (red arrows) performed for better visualisation
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        	Figure 5: Case 3. (a and b) Fundus auto-fluorescence (FAF) photograph showing hypo-autofluorescence in the mid periphery (red arrows) of OD and OS respectively. (c and d) Infrared reflectance (IRR) image showing choroidal visibility in the mid-periphery, sparring the macular region (red arrows) of OD and OS respectively. (e and f) Optical coherence tomography (OCT) macula showing normal anatomy of OD and OS respectively. (g and h) Inverse colour optical coherence tomography (OCT) of the same macula performed for better visualisation, revealing normal anatomy of OD and OS respectively
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    Discussion


    Patterns of FAF and IRR imaging indicate different pathophysiologic processes involving lipofuscin and melanin. Based on previous histologic reporting in humans with retinitis pigmentosa, IRR imaging visualised areas with viable photoreceptors and retinal pigment epithelial (RPE) cells better, whereas FAF corresponded to damaged RPE cells better. Combined FAF and IRR imaging, which is not just technicolour, will provide further insight in the development of retinitis pigmentosa and will serve to distinguish different genetic entities and could help to monitor future therapeutic interventions.[bookmark: ft3][3],[bookmark: ft4][4],[bookmark: ft5][5]
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  Figure 1: Case 1. (a and b) Clinical photograph showing truncal obesity on front and side view, respectively. (c) Clinical photograph showing hypogonadism (red arrow). (d and e) Clinical photograph showing polydactyly of upper limb and lower limb, respectively (red arrows)
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  Figure 2: Siblings examination - Case 2 and Case 3. (a and b). Clinical photograph showing polydactyly of upper limb and lower limb (red arrow) of the girl, respectively. (c). Clinical photograph showing truncal obesity of the girl. (d) Clinical photograph showing truncal obesity with polydactyly of upper limb, of the boy. (e and f) Clinical photograph showing hypogonadism (red arrow) and polydactyly of lower limb (red arrow) of the boy, respectively
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  Figure 3: (a and b) Mosaic colour fundus photograph of Case 2 showing extensive pigmentary changes (green arrows) with macular involvement (red arrow) and arterial attenuation (yellow arrows) of OD and OS respectively. (c and d) Mosaic colour fundus photograph of Case 3 showing pigmentary changes in the mid-periphery and arterial attenuation (yellow arrows) of OD and OS respectively
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  Figure 4: Case 2. (a and b) Fundus auto-fluorescence (FAF) image revealing extensive hypo-autofluorescence spots in the posterior pole (red arrows) involving the macula (yellow arrows) of OD and OS respectively. (c and d) Infrared reflectance (IRR) image revealing complete choroidal visibility (red arrows) of OD and OS respectively. (e and f) Optical coherence tomography (OCT) of macula showing complete disruption and disorganisation of the ellipsoid zone and retinal pigment epithelium (yellow arrows) of OD and OS respectively. (g and h) Inverse colour OCT of the same macula OU (red arrows) performed for better visualisation
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  Figure 5: Case 3. (a and b) Fundus auto-fluorescence (FAF) photograph showing hypo-autofluorescence in the mid periphery (red arrows) of OD and OS respectively. (c and d) Infrared reflectance (IRR) image showing choroidal visibility in the mid-periphery, sparring the macular region (red arrows) of OD and OS respectively. (e and f) Optical coherence tomography (OCT) macula showing normal anatomy of OD and OS respectively. (g and h) Inverse colour optical coherence tomography (OCT) of the same macula performed for better visualisation, revealing normal anatomy of OD and OS respectively
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