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    Abstract
To discuss the clinical profile of retinal artery macroaneurysms (RAMs), its presentation, rarity, complexity in diagnosis and management modalities. RAMs are seen commonly in elderly females who have associated systemic hypertension. Most of these aneurysms undergo spontaneous involution due to fibrosis while others may result in vascular leakage with macular oedema and haemorrhage into various layers of retina. Long-standing exudation may result in the development of cystoid macular oedema (CME), macular hole, macular exudate, retinal gliosis, and atrophy. Since the arterioles are high-flow vessels, it ruptures under high pressure resulting in haemorrhages at various levels – vitreal, preretinal, intraretinal, and subretinal. Multiple RAMs maybe hereditary, inherited in an autosomal recessive pattern presenting with recurrent vitreous haemorrhage. Treatment is to ensure rapid resolution of haemorrhage and exudation thereby facilitating early visual recovery and avoiding permanent visual loss. Referral to a physician is essential for the management of hypertension and associated systemic illnesses. Here we describe a case of multiple bilateral macroaneurysms with coexistent diabetic retinopathy.
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    Case Report


    A 67-Year-old female presented to us with complaints of defective vision in both eyes (OU), left eye (OS) more than the right eye (OD). She had defective vision in OU for the past six months. Systemic history was significant for uncontrolled diabetes and hypertension despite treatment for the past six years. Her best-corrected visual acuity (BCVA) was OD 20/40, N10 and OS 20/80, N18. The anterior segment had PCIOL with posterior capsular opacity. Fundus evaluation of OU media was hazy due to PCO. OU showed features of moderate non-proliferative diabetic retinopathy with hard exudates at the macula. OS had circinate retinopathy at the macula.


    Optical coherence tomography (OCT) OD showed hyperreflective deposits in outer layers and preserved foveal contour [Figure - 1]a. OCT OS showed schitic changes, multiple hyperreflective layers and hyporeflective lumen at the fovea, with multiple hyperreflective clumps in the middle and outer layers [Figure - 1]b and [Figure - 1]c. She underwent OS intravitreal triamcinolone acetonide injection 2 mg/0.05 ml for the chronic diabetic macular oedema.
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        	Figure 1: Optical coherence tomography (a) OD showing hyperreflective clump hard exudates in the middle and outer retinal layers and preserved foveal contour (b) Line scan showing cystic changes at the fovea (c) Line scan showing schitic changes with hyperreflective layers and hyporeflective lumen at the fovea and subfoveal hard exudates at the fovea (d) Post-injection line scan showing multilayered haem and loss of foveal contour

        

        Click here to view
      

    


    


    One week post-injection, she experienced a sudden drop in vision OS. Anterior segment was normal. Her BCVA OS was <20/200. Fundus evaluation OS showed multilayered haemorrhage with circinate retinopathy at the macula [Figure - 1]. Careful evaluation OD revealed dark, retinal, and preretinal haemorrhages along first-order vessels with central clearing [Figure - 2]. OCT OS showed multilayered bleed at the fovea.
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        	Figure 2: Fundus photograph OD (on the left side) showing dark haemorrhage nasally with central clearing and hard exudates at the macula. Fundus photograph OS (on the right side) showing multilayered haem at the macula with circinate retinopathy and diabetic vascular changes
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    Blood investigations, including peripheral smear, complete blood count, were normal. Fundus fluorescein angiography (FFA) OD showed focal areas of hyperfluoresence along superonasal, inferonasal, and inferotemporal arteries which were more discrete in later phases [Figure - 3]a and [Figure - 3]c. There was diffuse leakage at the posterior pole and blocked fluorescence around the lesions. Indocyanide green angiography (ICGA) OD showed these lesions to be discrete and more numerous in the later frames [Figure - 3]b and [Figure - 3]d. FFA OS showed small saccular outpouchings along the superonasal artery with hyperfluoresence and diffuse leakage at the posterior pole. Late phases showed blocked fluorescence at the macula with faint indistinct hyperfluorescence [Figure - 4]a. ICGA OS also showed blocked fluoresence at the macula [Figure - 4]b. A diagnosis of OU multiple RAM with moderate non-proliferative diabetic retinopathy with sub-macular haemorrhage OS due to ruptured RAM was made. This patient was advised OS intravitreal bevacizumab (IVB) with pneumatic displacement (C3F8). However, her blood pressure was very high (200/120 mm Hg) and hence the procedure was deferred. She was asked to review back with cardiologist fitness for the procedure.
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        	Figure 3: Fundus fluorescein angiogram (FFA) and indocyanine green angiogram (ICGA) OD (a and b) Early Frames showing focal hyperfluoresence along the superonasal, inferonasal, and inferotemporal arteries (indicated by white circles) suggestive of RAMA – saccular outpouching. OD (c and d) Late frames showing the hyperfluoresence becoming more numerous and discrete in all quadrants (indicated by white circles). The focal hyperfluoresence has surrounding blocked fluoresence due to haem
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        	Figure 4: FFA OS(a) and ICGA OS (b) showing late frames with discrete focal hyperfluoresence in the nasal quadrant suggestive of RAMA and faint indistinct hyperfluoresence at macula (indicated by white circle)- Probable site of RAMA that has ruptured
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    Discussion


    Retinal artery macroaneurysms (RAMs) are acquired dilatations of 100 to 250 μmin size occurring within the first three bifurcations of retinal arterioles. They commonly involve the superotemporal or inferotemporal arteries and occur at arteriolar bifurcations or arteriovenous crossings. The absence of adventitious layer at AV crossings results in a lesser structural support leading to an increased incidence of RAM at these sites. They are more common in females and are seen to be more prevalent in individuals with hypertension and systemic arteriosclerosis. They are termed simple RAM when presenting only with vascular dilatations and complex RAM when accompanied by haemorrhage. They may be bilateral in 10% of cases and multiple RAMs may be present in the same eye or vessel in 20% of cases.[bookmark: ft1][1] These bilateral multiple RAMs can be familial like familial retinal artery macroaneurysms (FRAM) with peripheral ischaemia where these patients have associated cardiac involvement in the form of supravalvular pulmonic stenosis[bookmark: ft2][2] or can have systemic associations like cerebral macroaneurysms.[bookmark: ft3][3]


    The effect of ageing and arteriosclerosis cause atrophy of the muscular layer, which leads to thinning and fibrosis of the vascular wall and reduced elasticity which when subjected to hypertension results in dilatation. Fusiform dilatations result from generalized dilatation of vascular wall whereas localized dilatation leads to saccular RAMs.[bookmark: ft4][4] Loss of endothelial cells causes plasma leakage resulting in exudative maculopathy, and rupture of the vessel wall itself may lead to haemorrhage involving different layers of the retina typically described as 'hourglass haemorrhage'.


    They are usually asymptomatic. Reduction in vision may occur due to vitreous haemorrhage or due to haemorrhage or exudation involving the macula. Subretinal haemorrhage can damage photoreceptors due to release of haem, fibrin, hemosiderin, and iron. The shearing effect of clot retraction leads to chronic separation of photoreceptors from RPE resulting in atrophy and scar formation.[bookmark: ft5][5]


    Ancillary testing may help us differentiate RAM from other conditions causing subretinal bleeding like Age Related macular degeneration (AMD) and polypoidal choroidal vasculopathy (PCV). ICGA may be useful in cases where haemorrhage blocks visualization of aneurysm. Differential diagnosis includes trauma, anaemia, leukaemia, Valsalva retinopathy, PCV, and coat's disease depending on the clinical features during presentation.[bookmark: ft6][6]


    Treatment of RAM depends on presenting features, locations, and associated complications. Asymptomatic cases can be observed. Laser to visible leaking macroaneurysms can be attempted in case of exudation causing macular oedema. Laser can be performed directly to the aneurysm itself or to the area surrounding the aneurysm.[bookmark: ft7][7] Management of ruptured RAM presenting with haemorrhage depends on the location and extent of the haem. Subretinal haemorrhage in the macular area can be managed by pneumatic displacement or vitrectomy, ILM peeling, and subretinal injection of tissue plasminogen activator.[bookmark: ft8][8] Vitrectomy also plays a role in visual rehabilitation of patients with non-clearing vitreous haemorrhage for more than three months. Pre-retinal haemorrhage can be managed by YAG hyaloidotomy. McCabe et al. observed that RAM with haemorrhage which was observed without intervention, the mean time taken for the bleed to clear was 4.6 months. Poor visual acuity in 34% was due to pigmentary changes.[bookmark: ft9][9]


    Anti-VEGF injections have a role in the management of RAM, though the mechanism of action is still unclear. VEGF causes activation of coagulation cascades and stimulates the endothelial production of nitric oxide. Hence anti-VEGF may cause vasoconstriction and alter the balance between coagulation and fibrinolysis and hence reducing the exudative complications of RAM. In a case series by Cho et al.,[bookmark: ft10][10] patients treated with anti-VEGF showed faster resolution of retinal haemorrhage and rapid gain in visual acuity compared with the control group.


    Conclusion


    Our case had bilateral multiple RAMs, risk factors being female gender, age, and uncontrolled hypertension. The presence of round hyperreflective wall with hyporeflective lumen on OCT (ring sign), the presence of saccular outpouchings on angiogram helped us rule out other similar conditions and establish the diagnosis. We considered pneumatic displacement with anti-VEGF for the sub-macular bleed with macular oedema along with control of systemic risk factors. The patient was lost to follow-up during the first wave of the COVID pandemic and is yet to be reviewed.
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  Figure 1: Optical coherence tomography (a) OD showing hyperreflective clump hard exudates in the middle and outer retinal layers and preserved foveal contour (b) Line scan showing cystic changes at the fovea (c) Line scan showing schitic changes with hyperreflective layers and hyporeflective lumen at the fovea and subfoveal hard exudates at the fovea (d) Post-injection line scan showing multilayered haem and loss of foveal contour


  Figure: 2
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  Figure 2: Fundus photograph OD (on the left side) showing dark haemorrhage nasally with central clearing and hard exudates at the macula. Fundus photograph OS (on the right side) showing multilayered haem at the macula with circinate retinopathy and diabetic vascular changes


  Figure: 3
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  Figure 3: Fundus fluorescein angiogram (FFA) and indocyanine green angiogram (ICGA) OD (a and b) Early Frames showing focal hyperfluoresence along the superonasal, inferonasal, and inferotemporal arteries (indicated by white circles) suggestive of RAMA – saccular outpouching. OD (c and d) Late frames showing the hyperfluoresence becoming more numerous and discrete in all quadrants (indicated by white circles). The focal hyperfluoresence has surrounding blocked fluoresence due to haem


  Figure: 4

  [bookmark: fig_TNOAJOphthalmicSciRes_2022_60_3_266_357109_f4.jpg][image: ]


  Figure 4: FFA OS(a) and ICGA OS (b) showing late frames with discrete focal hyperfluoresence in the nasal quadrant suggestive of RAMA and faint indistinct hyperfluoresence at macula (indicated by white circle)- Probable site of RAMA that has ruptured
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