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    Abstract
The aim of our study is to describe spontaneous closure of a macular hole (MH) after vitreomacular traction (VMT) release in a 62-year-old patient with a history of renal transplant 6 months ago who was on tacrolimus, mycophenolate mofetil, nifedipine, and atorvastatin. The patient presented to our practice complaining of poor vision in his right eye for the past 6 months. On examination, he showed a full-thickness MH, Stage III, and VMT in the right eye evident in OCT which is an indication for surgical intervention. However, we elected to observe the patient upon his request. On further follow-up, visual acuity improved and OCT showed release of the VMT and closure of the MH. We attribute the release of the VMT to vitreolytic properties of atorvastatin. Our report highlights the possibility of observation of Stage 3 MHs in patients on atorvastatin as an option for the management.
  


  
    Keywords: Atorvastatin, kidney transplant, spontaneous closure, Stage 3 full-thickness macular hole, vitreomacular traction
  


  
    Introduction


    Vitreomacular traction (VMT) syndrome is a common disease characterized by an incomplete posterior vitreous detachment at the macula which can lead to a macular hole (MH).[bookmark: ft1][1],[bookmark: ft2][2] MH is a round full-thickness defect in the foveal center (FTMH).[bookmark: ft2][2],[bookmark: ft3][3] The International VMT Study Group formed a classification scheme for VMT and MH based on optical coherence tomography (OCT) findings.[bookmark: ft4][4] The classification system was based on the hole size, the presence or the absence of a VMT, and the cause of the hole. The VMT was defined as present or absent. The hole size (diameter) was defined as small, medium, or large. Stage 1 is an impending MH with VMT. Stage 2 is a small or medium FTMH with VMT. Stage 3 is s medium or large FTMH with VMT. Whereas, Stage 4 is either small, medium, or large FTMH without VMT. Small holes have an aperture size <250 μm. A medium hole is defined by an aperture size ranging between 250 and 400 μm, whereas a large hole has an aperture size larger than 400 μm in diameter. Stage 1 MH mostly can be observed with a 50% chance of spontaneous closure. On the other hand, Stages 2, 3, and 4 almost always require surgical intervention.[bookmark: ft4][4],[bookmark: ft5][5]


    Patients with a transplanted kidney already suffer from multiple systemic conditions. There is a high prevalence of cardiovascular disease and electrolyte imbalance. Moreover, this population of patients is vulnerable to serious infections due to the immunosuppressive medications they are using. Putting such patients under the stress of surgery would affect their systemic condition. Therefore, we suggest that observation would be beneficial for patients with Stage 3 full-thickness MH suffering from renal disease who are specifically on atorvastatin.[bookmark: ft6][6],[bookmark: ft7][7] Herein, we report a case of spontaneous closure of Stage 3 full-thickness MH after VMT release without surgical intervention in a kidney transplant recipient.


    Case Report


    A 62-year-old man is known to have end-stage renal disease to which he underwent kidney transplant 6 months earlier. His medications included tacrolimus, mycophenolate mofetil, nifedipine, and atorvastatin.


    The patient presented to our practice complaining of poor vision in his right eye for the past 6 months. He had no previous history of ocular surgeries or trauma.


    His visual acuity (VA) was 20/400 in the right eye and 20/25 in the left eye.


    On examination, he showed early nuclear sclerosis in both eyes, flat retina in both eyes with a full-thickness MH, Stage III, and VMT in the right eye evident in OCT [Figure - 1].
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        	Figure 1: Stage III full-thickness macular hole with focal vitreomacular traction
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    Surgery was offered to the patient at that stage. However, he preferred to be observed. On follow-up, the patient noticed an improvement in his vision in the right eye 2 weeks after he started using atorvastatin. VA improved to 20/100. OCT showed release of the VMT and closure of the macula hole [Figure - 2]. Six months later, the vision furthermore improved to 20/50 and OCT showed further normalization of the foveal contour [Figure - 3].
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        	Figure 2: Two months after with released vitreomacular traction
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        	Figure 3: Released vitreomacular traction with closed macular hole
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    Discussion


    Stage 1 MH mostly can be observed with a 50% chance of spontaneous closure. On the other hand, Stage 2, 3, and 4 MHs almost always require surgical intervention to close.[bookmark: ft4][4],[bookmark: ft5][5] However, Tadayoni et al. reported two cases of spontaneous closure of Stage 3 and 4 full-thickness MHs which were associated with epiretinal membrane in one case and high myopia in the other case. He suggested that the mechanism of closure was related to a healing process rather than the release of VMT.[bookmark: ft8][8] We suggest a different mechanism of closure in our case where the closure of the MH is secondary to the release of VMT which we attribute it to vitreolytic properties of atorvastatin which was started 2 weeks before the release of traction rather than a healing process as mentioned in Tadayoni's study and without any surgical intervention. Tuuminen et al. found lower intravitreal activity of angiopoietin (ANGPT-2), vascular endothelial growth factor (VEGF), factors involved in vascular permeability and inflammation, and lower activity of matrix metalloproteinase-2, the factor connected with breakdown of basement membrane and fibroproliferation, in patients using atorvastatin which possibly were the cause for the macular traction to release in our case.[bookmark: ft9][9] We suggest that atorvastatin exerts its mechanism on the vitreoretinal interface, specifically the internal limiting membrane (ILM). The ILM is the basement membrane of the retinal Müller cells at the vitreoretinal interface. It contains various high-molecular-weight extracellular matrix proteins such as collagen (Type IV and XVIII), laminin, fibronectin, nidogen 1 and 2, agrin, and perlecan. It is a multilaminar structure and includes the fusing point of anchoring vitreous fibrils from the vitreous cortex, lamina densa, and lamina lucida.[bookmark: ft10][10]


    Another medication that may have played a role in the release of VMT through its effect in lowering the levels of transforming growth factor-β, platelet-derived growth factor, and fibroblast growth factor was tacrolimus which the patient was using at that stage.[bookmark: ft11][11]


    Conclusion


    This report demonstrates the spontaneous closure of a stage full-thickness MH with good anatomical and functional recovery in a kidney transplant patient after the use of atorvastatin and without any history of surgical intervention. This suggests the possible role of systemic therapy in the closure of later stages of full-thickness MH, especially if surgical intervention carries a high risk on the patient's general condition and observation might be considered an option for such patients in the future.
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  Figure 1: Stage III full-thickness macular hole with focal vitreomacular traction


  Figure: 2
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  Figure 2: Two months after with released vitreomacular traction


  Figure: 3
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  Figure 3: Released vitreomacular traction with closed macular hole
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