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Case Report: Self-Resolved Macular Edema Secondary to Congenital Retinal Macrovessels
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Purpose: To report a case of macular edema secondary to congenital retinal macrovessels (CRMs), which resolved spontaneously without any treatment.

Observations: A 39-year-old female presented with blurry vision of the right eye for one day. Fundus examination revealed a branch of artery and vein of the inferior retinal arcade crossing the horizontal raphe. Optical coherence tomography (OCT) through the fovea showed cystoid macular edema in the outer plexiform layer. However, no leakage of the vessels was noticed by fundus fluorescein angiography (FFA). Observation was recommended with close follow-up. Two weeks later, the patient returned with good visual acuity, and the macular edema was resolved spontaneously.

Conclusions: Macular edema is a possible complication of CRM by increasing retinal capillary hydrostatic pressure. Treatment is not necessary for this kind of macular edema if no leakage of the vessels is noticed on FFA.
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INTRODUCTION

Congenital retinal macrovessels (CRMs) are usually unilateral, aberrant, large branches of retinal vessels crossing the horizontal raphe (1). These could be arteries or veins, but commonly veins are involved. CRM is rare and typically asymptomatic. CRM may be incidentally complicated with serous macular detachment (2), hemorrhage (3), macroaneurysms (4), exudation, or foveal cyst (1). In this article, we report a case of spontaneously resolved macular edema caused by CRMs, comprising an artery and a vein.



CASE REPORT

A 39-year-old female presented with blurry vision of the right eye for one day. The best corrected visual acuity (BCVA) of the right eye was 20/25. She had no history of hypertension or diabetes, or any other systemic disease. The anterior segment in both eyes revealed no abnormal findings. Fundus examination revealed a branch of artery and vein of the inferior retinal arcade extending into macula with a sharp angle (Figures 1A,B) (Optos, Optos PLC, Dunfermline, UK). Fundus fluorescein angiography (FFA) revealed no arteriovenous anastomoses and no leakage of these vessels, the formation of fovea avascular zone (FAZ) by the terminal arterioles, and the fovea-spared routine of the vein (Figure 1C). Macular 3 mm x 3 mm optical coherence tomography (OCT) angiography (AngioVue, Optovue RTVue XR 100; AVANTI, Inc) confirmed the preservation of FAZ with more vascular details (Figure 2A). The vein remains in the superficial layer of the retina (Figure 2B), and the artery strays into the deep capillary plexus (Figure 2C). An infra-red image demonstrated a better view of the entanglement of these two vessels as the vein crossing the artery from below (a red arrowhead) to above (a yellow arrowhead) (Figure 3B). OCT through the fovea showed macular edema (Figure 3A) (Spectralis OCT, Heidelberg Engineering, Inc., Heidelberg, Germany), which may lead to decreased visual acuity. Since there was no leakage of the CRM, no treatment was performed at the initial visit, and a clinical appointment within 2 weeks was scheduled. At the 2-week follow-up visit, the BCVA of the patient improved to 20/20, and macular edema was completely absorbed (Figures 3C,D).
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FIGURE 1. A fundus photo and fluorescein angiography of the right eye. (A) Optos wide-field fundus image showing a branch of each artery and vein of the inferior retinal arcade, extending into macula with a sharp angle. (B) Magnified image demonstrating a better view of the macula. (C) Late fluorescein angiography, revealing no leakage of these vessels, the formation of the fovea avascular zone by the terminal arterioles, and the fovea-spared routine of the vein.
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FIGURE 2. The 3 x 3 mm optical coherence tomography angiography images of the macula. (A) Total retinal flow of macula. (B) Superficial retinal flow of macula. (C) Deep retinal flow of macula.
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FIGURE 3. Optical coherence tomography (OCT) through the fovea and infra-red images of the macula. (A) Initial OCT of the right eye, demonstrating cystoid macular edema. (B) Infra-red image of the macula, showing the sites of arteriovenous impression (arrowheads) and the shadow of the swollen never-fiber layer on retinal pigment epithelium (RPE). (C) OCT of the right eye at 2-week follow-up visit, revealing the absorption of macular edema. (D) Infra-red image of the macula at a 2-week follow-up visit, exhibiting the disappearance of the shadow.




DISCUSSIONS

The prevalence of CRMs is approximately 1/200,000 (5). CRM rarely causes vision problems and is usually diagnosed during the routine retinal examination. Vision loss is only encountered when there is an abnormality of the macula. However, the retinal complications are typically incidental concomitant with CRMs, such as age-related macular degeneration, central serous chorioretinopathy, or acute macular neuroretinopathy, according to the previous reports (3). In 1982, Brown et al. reported seven patients with CRM, two of them had foveolar cysts based on fundus examination (1). Unlike our patient, the foveolar cyst in Brown's paper remained unchanged during the follow-up visit. According to our best knowledge, this is the first CRM case presenting with macular edema so far.

Macular edema can be simply defined as an excess of fluid within the retinal interstitial space. The main mechanisms for keeping the retina in a dehydrated state are the presence of inner and outer blood-retinal barriers (BRBs) and the one-way movement of fluid across the retinal pigment epithelium (RPE) (6). The inner barrier is made of an endothelial tight junction of the retinal vessels; the outer barrier is produced by the tight connection of RPE cells. Since there was no abnormality of RPE in this patient, the possible factors causing macular edema include abnormality in BRB permeability, capillary hydrostatic pressure, tissue hydrostatic pressure, tissue osmotic pressure, and plasma osmotic pressure (7). This patient had no systemic disease that might influence inner BRB permeability. The FFA finding also confirmed intact endothelial tight junction of retinal vessels by showing no leakage. Tissue hydrostatic pressure and osmotic pressure are unlikely to change when no inflammation is involved. The most reasonable explanation is increased capillary hydrostatic pressure, given the abnormal vascular course of CRM in this patient. Especially with the presence of the arteriovenous impression, the hydrostatic pressure is more vulnerable to a subtle change of systemic blood pressure. Erol et al. described a case of spontaneous regression of macular edema secondary to arteriovenous malformation (AVM) (8). Like in our case, the macular edema regressed without any treatment in 3 days. The authors suggested increase hydrostatic pressure in the abnormal capillaries might be the cause of macular edema. With compensation of healthy RPE-pumping fluids into the retina and back to normal hydrostatic pressure, the macular edema resolved spontaneously.

Increased vascular endothelial growth factor increases vascular permeability and promotes angiogenesis (9). Intravitreal anti-VEGF therapy is now considered the gold standard for treating macular edema caused by various retinal disorders. The fundamental principle of anti-VEGF treatment is to decrease the VEGF level of the eye to prevent leakage caused by increased BRB permeability like in diabetic retinopathy and retinal vein occlusion or inhibition of neovascularization like in wet age-related macular degeneration. When there is no evidence of increased BRB permeability or neovascularization, anti-VEGF is unnecessary even when macular edema is present, like in non-proliferative Type 2 macular telangiectasia, retinitis pigmentosa, and vitelliform macular degeneration (10). In our patient, FFA did not reveal any leakage of vessels, suggesting intact endothelial junction of capillaries, which do not require anti-VEGF treatment. Complete resolution of macular edema and vision recovery further support this perspective.

In conclusion, we described the clinical features of a rare CRM case with macular edema. The hydrostatic pressure change in these vessels is thought to cause macular edema. No anti-VEGF treatment is needed, and the macula edema can resolve spontaneously. However, long-term self-monitoring is recommended since the anatomic abnormality is permanent.
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