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Abstract
Introduction

Familial exudative vitreoretinopathy (FEVR) is a bilateral, hereditary disorder affecting primarily the retina and vitreous. It is characterized by an avascular zone of peripheral retina and abnormal vascularization that may lead to an exudative process, retinal traction, and ultimately retinal detachment. FEVR resembles retinopathy of prematurity however, there is no history of prematurity or oxygen therapy. There are no associated systemic manifestations. 
Purpose
To describe a case of familial exudative vitreoretinopathy with asymmetric presentations and their management
Case Report

A 4 month old boy was came to Vitreoretina Unit Cicendo Eye Hospital. He had no previous ocular history,but her mother noticed that the patient was seeing object out of focus. External examination revealed nystagmus. Fundus evaluation under anesthesia showed exudates in the right eye and exudates, subretinal hemorrhage, vitreous fibrosis with tractional retinal detachment in the left eye. Based on the clinical findings and negative systemic history, a diagnosis of FEVR was made. He was referred to a retinal surgeon who performed intraocular laser for the right eye and vitrectomy with endolaser for the left eye. One week following treatment, the patient had good regression of the exudates, vitreus fibrosis, and retinal traction.
Conclusion 
As familial exudative vitreoretinopathy is frequently underdiagnosed, a high index of suspicion is needed and a careful examination in all patients is mandatory. Accurate diagnosis will warrant lifelong monitoring as the condition may progress at any age. Timely diagnosis and intervention is essential in view of the lifelong progression of the disease. Furthermore, screening of family members is warranted.
Key Words: Familial exudative vitreoretinopathy, peripheral avascular zone, exudative process, vitreus fibrosis, retinal traction.
I.
Introduction
     Familial exudative vitreoretinopathy (FEVR) is a hereditary retinal vascular disorder first described by Criswick and Schepens in 1969. They reported six patients from two families with fundus changes remarkably similar to those seen in retinopathy of prematurity (ROP), but had no history of premature birth or perinatal complications. Two years later, Gow and Oliver reported a large pedigree of FEVR and concluded that the inheritance pattern was autosomal dominant. The major ocular manifestations included peripheral neovascularisation, peripheral retinal traction with temporal dragging, falciform folds, retinal detachment and lipid exudation. It occurs more frequently in the first decade of life with bilateral expression, although its development is usually asymmetrical.1-4
     Because of its frequently asymptomatic course and diversity of signs, FEVR is often unrecognised or diagnosed incorrectly. It can resemble many ocular conditions, depending on the stage of the disease at presentation and the patient's age. Much has been learned about the natural history, genetics and phenotypic expressions of the disease. Despite many advances, the pathogenesis and management of this condition remains uncertain. As the disease develops, patients experience loss of vision which may lead to blindness due to the complications derived from the ischemia and fibrovascular proliferation. For this reason, the main objective is the early diagnostic and treatment of the disease.1,3,5
II.
Case Report

     A 4 month old boy was referred to the Vitreoretinal Unit Cicendo Eye Hospital. The patient was delivered at full term (38 weeks of pregnancy) and normal birth weight (2800 grams) but with incubator history for 5 days due to hyperbilirubinemia. His developmental milestones were intact. He had no previous ocular history, but her mother noticed that the patient was seeing objects out of focus since he was 2 month old. The mother has no history of illness during pregnancy. No history of family member who have same sign and symtomps.

     His vital sign was within normal limit. At presentation, his visual acuity was fix and follow the light in both eyes. External examination revealed nystagmus in both eyes. Anterior segment was normal in both eyes. Dilated retinal examination was performed under anesthesia. Funduscopy in the right eye showed clear  media, round papil, distinct border, physiologic cup/dis ratio and artery/vein ratio, avascular and retinal exudates in the periphery, retinal flat, and normal foveal reflex. Funduscopy in the left eye showed clear media, round papil, distinct border, physiologic cup/dis ratio and artery/vein ratio, avascular and retinal exudates in the periphery, subretinal hemorrhage, retinal flat, vitreous fibrosis, retinal traction, and decrease foveal reflex. 
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Figure 2.1 Retinal drawing of both eye shows peripheral avascular and exudates in both eyes with vitreous fibrosis and retinal traction in the left eye

     Patient was diagnosed as bilateral familial exudative vitreoretiopathy  (FEVR) with retinopathy of prematurity (ROP) as a differential diagnosis. Patient was planned for intraocular laser photocoagulation in the right eye and vitrectomy with endolaser in the left eye. The prognosis of this patient is quo ad vitam ad bonam and visual outcome is quo ad functionam dubia.
     The patient was treated with intraocular laser photocoagulation by indirect ophthalmoscopy in the right eye and vitrectomy with endolaser in the left eye. He got ofloxacin eyedrop, prednisolone acetate eyedrop, and homatropin 2% eyedrop for his both eyes with cefadroxyl syr and ibuprofen syr as postoperative medication. 
     One week following treatment, his visual acuity was fix and follow the light in both eyes and posterior examination showed the patient had good regression with minimal retinal exudates in the right eye and minimal exudates and vitreous fibrosis in the left eye. The patient was asked to come a month later and was planned to be consulted to Low Vision unit.
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Figure 2.2 Retinal drawing shows regression after intraocular laser      photocoagulation in the right eye and vitrectomy with endolaser in the left eye
III.
Discussion
     Familial exudative vitreoretinopathy (FEVR) is a rare disorder of retinal blood vessel development principally affecting retinal angiogenesis, leading to incomplete vascularisation of the peripheral retina and poor vascular differentiation. Cases can be inherited in an autosomal dominant, autosomal recessive, or X-linked manner, or can affect individuals with no family history. Most FEVR patients have an avascular peripheral retina but expressivity may be asymmetric and is highly variable, ranging from asymptomatic to severe within the same family. If there is a significant degree of retinal ischaemia, then secondary neovascularisation can occur leading to fibrosis, traction of the posterior pole structures, retinal detachment (RD), retinal folds, or complete retinal dysplasia in the most severe cases. A diagnosis of FEVR can be made if there is evidence of peripheral retinal avascularity in ≥1 eye in patients of any age who were born at full term, or preterm with a disease tempo not consistent with retinopathy of prematurity (ROP). A peripheral zone of avascular retina is the sine qua non for the diagnosis of FEVR.1,2,5,6
     The major differential diagnosis of peripheral ex​udative retinal vascular lesions includes re​ti​no​pathy of prematurity (ROP), familial exudative vi​tre​oretinopathy (FEVR), Norrie's disease (ND), os​teoporosis-pseudoglioma syndrome, Coats' disease and incontinentia pigmenti (IP). In ad​dition, atypical presentations of retinoblastoma, X-linked retinoschisis, or an infectious etiology (i.e. toxocara) must always be considered in these eyes. Retinopathy of Prematurity accompanies a history of premature birth, perinatal complications, use of supplemental oxygen and majority of the time will develop vascularisation of the retina after involution of the disease. Coat’s Disease often presents with masses of lipid exudates. This can be differentiated from FEVR by its unilateral presentation, male predilection and typical clinical features of light bulb shaped aneurysms. Norrie’s Disease can mirror the advanced stages of FEVR but would also present with corneal opacification and micropthalmia with associated mental impairment and deafness. The osteoporosis pseudoglioma syndrome mirrors FEVR in clinical presentation, but has a unique genetic etiology and, as its name implies, patients will ty​pic​ally demonstrate a concomitant os​te​o​porosis. IP may present with an avascular pe​ri​pheral retina and neovascularization that can occur either in infancy or later in life. Disease severity is often asymmetric. IP is X-linked and lethal in male patients, and is therefore only seen in female patients. Systemic manifestations are the key to diagnosis, the most re​liable of which are the characteristic skin lesions that occur in the neonatal period. These skin lesions are often transient and resolve spontaneously. Other associated manifestations that help support the diagnosis of IP are dental hy​po​plasia and alopecia. Toxocara granuloma present in children is accompanied with vitritis and uveitis.1,7,8
     A detailed medical history is critical in the evaluation of a child presenting with a peripheral ex​u​da​tive retinal vascular lesion. The history should in​clude gestational age, weight, length, birth his​tory, neonatal course, and the age when visual loss was first noted. Family history, including known dis​ease in the im​me​diate family or close relatives should be elicited, and available family members should be examined carefully. Parents of affected children may be mildly affected and asymptomatic. Fluorescein angiography with peripheral sweeps is indispensable in examining family members. The peripheral retinal avascularity is important for FEVR diagnosis specially if it is temporal and bilateral but maybe asymmetric as in series studied by Regillo. FEVR has been reported to be associated with strabismus, cataract, retinal scar, and nystagmus. Based on our patient’s bilateral clinical findings and a lack of systemic symptoms, he was suspected to have FEVR. 6-10
         The diagnosis of FEVR can be challenging because of its genetic heterogeneity and variable expressivity. Once a diagnosis is made, screening of all family members should be performed. The pattern of inheritance in FEVR is mostly autosomal dominant but X-linked and sporadic cases are also known.  Genetic testing is needed to find a mutation in frizzled-4 (FZD4) and ZNF408 which are associated with autosomal dominant FEVR, while LRP5 and TSPAN12 associated with autosomal dominant and also recessive. The NDP gene mutation is associated with x-linked recessive.1,10,11
     One mild forms of the disease often are asymptomatic with only peripheral vascular abnormalities such as a peripheral avascular zone, vitreoretinal adhesions, arteriovenous anastomoses, numerous vascular branching, and a V-shaped area of retinochoroidal degeneration.  More severe manifestations include neovascularization, subretinal and intraretinal hemorrhage and exudates, vitreous hemorrhages, and vitreoretinal traction that can cause retinal folds, macula ectopia, and retinal detachment. The clinical manifestation can be very asymmetrical within the same patient and variable among individuals from the same family. The clinical course of FEVR is also variable from nonprogressive or slowly progressive over a patient’s lifetime to rapidly progressive with total retinal detachment occurring at a young age.4
     Pendergast et al proposed the most comprehensive grading system described to date.  There are 5 stage of FEVR: stage 1 avascular retinal periphery without extraretinal vascularization, stage 2 avascular retinal periphery with extraretinal vascularization without exudate or with exudate, stage 3 subtotal retinal detachment, not involving fovea which may be primarily exudative or primarily tractional,  stage 4 subtotal retinal detachment, involving fovea which maye be primarily exudative or primarily tractional,  stage 5 that shows total retinal detachment which may be open or closed funnel.1,5,9,12
     Based on that criteria, this patient can be categorized as stage 2B of FEVR in the right eye and stage 3B in the left eye. Inflamatory element that support proliferative process came from vascular leakage cause primarily retinal exudative.
                      Table 3.1 Stage of FEVR

	Stage
	Description

	1
	Avascular periphery

	2
	Retinal neovascularisation
A Without exudate
B With exudate

	3
	Extramacular retinal detachment
A Without exudate
B With exudate

	4
	Subtotal macula-involving retinal detachment
A Without exudate
B With exudates

	5
	Total retinal detachment


     Despite the universal finding of peripheral avascular zone, not all eyes with FEVR require treatment.  Peripheral neovascularization and retinal detachments are the main indication for treatment.  Pendergast and Trese suggest the following treatment approach Stage 1: observation only, Stage 2 A and B: laser photocoagulation or cryopexy alone, Stage 3A: scleral buckle with laser photocoagulation, Stages 3B, 4, and 5: scleral buckle, vitrectomy and laser photocoagulation. Regardless of the stage of disease, all affected patients should be followed closely to monitor for progression. There has never been a prospective clinical trial for the management of active FEVR in infancy. Avascular retinal periphery with extraretinal vascularization alone has been shown to respond to laser treatment in retrospective reviews. There is a broad spectrum of treatment response, and FEVR does not always respond when the avascular retina is treated with laser. Advanced disease with retinal detachment usually requires scleral buckling and/or vitreous surgery.1,12
     This case had asymmetric presentations. Right eyes were treated with near confluent laser to the avascular retina and the left eye with vitrectomy and laser photocoagulation. Surgical intervention was considered in our patient, however, vitreus fibrosis retinal traction are difficult to eradicate. While both eyes showed regression of arborizing vessels, exudates, vitreus fibrosis, and retinal traction. There is possibility for disease progression despite appropriate laser therapy and initial vascular involution.
     By reviewing the literatures, most of the studies reported the surgical treatment as vitrectomy, scleral buckling, cyclco-cryo and  recently anti-VEGF are the treatment of the choice for FEVR. A study evaluate prophylactic argon laser photocoagulation treatment for eyes that affected by FEVR before development of  major retinal complications and retinal detachment. Another study by Shulka et al, considered bleeding new vessels in adults and angiographically leaking new vessels in young children, a firm indication for peripheral scatter photocoagulation. The results of prophylactic treatment in FEVR remains controversial and most authors suggest treatment only for progressive lesions. The results of surgical interventions are also variable. The use of intravitreal anti-VEGF injections to reduce the exudative and neovascular components of FEVR and other inherited retinal vasculopathies has been reviewed. Anti-VEGF therapy reduces retinal exudation and neovascularisation in FEVR patients but the rapid resolution of exudation can stimulate worsening vitreoretinal traction that often requires surgery. This treatment may have a role as an adjunctive therapy before surgery.1,5
     FEVR is a progressive disease, and hence its detection is of utmost importance. However, it has an unpredictable timeline of progression which necessitates frequent and lifelong monitoring. It is usually a bilateral disease though the presentation may be asymmetric. As it is a bilateral disease, patients with complication of FEVR need an even further vigilance to preserve the vision in the remaining eye. Family screening and education with timely prophylactic treatment if necessary may prevent the devastating complication suffered by this patient.13
     Visual prognosis for this patient is dubia because the clinical course of FEVR is also variable from non progressive or slowly progressive over a patient’s lifetime to rapidly progressive. Our patient was diagnosed at 4 months of age with asymmetric anterior ischemic retinopathy, peripheral exudates with limited traction. Previous authors have observed that patients whose onset of symptomsis before 3 years of age are at increased risk of poor visual outcome. Ikeda et al found that poor surgical outcome is more common in patients under the age of 19. It appears that older patients have a better prognosis because they are likely to have asymmetric disease with only 1 eye severely affected. However, loss of good visual acuity may occur even well into adulthood. Asymptomatic individuals with a small region of peripheral avascularity may require annual review only. Those with active neovascularization or exudate may well require treatment and close observation thereafter.4,12
IV. Summary

     Familial exudative vitreoretinopathy (FEVR) is a hereditary vitreoretinal dystrophy which is usually bilateral and sometimes asymmetric, characterized by incomplete vascularization of the peripheral retina that result from a premature arrest of retinal angiogenesis or retinal vascular differentiation. Correctly diagnosing a child who presents with peripheral exudative retinal vascular disease is challenging because of it genetic heterogenity and variable expressivity. In the modern era, clinical examination can be combined with understanding genetic to allow for an accurate diagnosis. Genetic testing and screening family member is needed to confirm the diagnosis. Management of FEVR is also depend on staging of the disease. Variability clinical course of progression also need routine follow up by ophthalmologist.
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