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COMPLETE RESOLUTION OF VISUAL OUTCOME IN A PATIENT 
WITH IDIOPATHIC RETINAL VASCULITIS, ANEURYSMS, AND 

NEURORETINITIS (IRVAN) SYNDROME 
 

ABSTRACT 
Introduction: Idiopathic retinal vasculitis, aneurysms, and neuroretinitis (IRVAN) 
syndrome is a rare disease diagnosed based on a constellation of features affecting 
the retina and optic disc. This syndrome usually affects young, healthy females and 
varies widely from self-limiting to sight-threatening conditions.  
Purpose: To report a case of a complete resolution of visual outcome in a patient 
with IRVAN syndrome. 
Case Report: A 19 years old female came to Vitreoretina Unit Cicendo Eye 
Hospital with a chief complaint of blurred vision in the left eye for 10 months. 
Visual acuity was 0.1 logMAR 50 on the right eye and 0.7 logMAR 20 on the left 
eye. Anterior segment examination was within normal limit, with a relative afferent 
pupillary defect on the left eye. Funduscopy examination revealed ghost vessels and 
vascular sheating on both eyes, accompanied by optic disc swelling, macular star, 
vessel tortuosity, aneurysm, and flame-shaped hemorrhage on the left eye only. 
Serological examination showed reactive results for anti-cytomegalovirus IgM and 
anti-Toxoplasma IgG. The patient was diagnosed with IRVAN syndrome which 
was treated with methylprednisolone. After 4 months, the patient achieved a 
complete resolution of visual acuity with no further complaints. 
Conclusion: IRVAN syndrome is a rare condition with varied clinical features and 
outcome. Establishing the exact diagnosis and excluding other underlying 
etiologies are challenging yet important to determine proper treatment and prevent 
visual loss. 
Keywords: IRVAN syndrome, retinitis, vasculitis, aneurysm, neuroretinitis 
 
I. Introduction 

Idiopathic retinal vasculitis, aneurysms, and neuroretinitis (IRVAN) syndrome 

is a rare disorder characterized by a constellation of abnormalities including 

aneurysmal dilation of retinal or optic disc vessel, along with vasculitis and 

neuroretinitis. This syndrome typically affects young, healthy individuals with 

female predominancy. Current knowledge regarding IRVAN syndrome is still 

limited with diverse clinical features from self-limiting to sight-threatening, and the 

exact pathogenesis has remained unknown. There were some reports about the 

treatment approach, including corticosteroids, disease-modifying antirheumatic 

drugs (DMARD), laser photocoagulation, cryotherapy, anti-vascular endothelial 

growth factor (anti-VEGF), and pars plana vitrectomy. However, the outcomes 

were varied and there has been no consensus regarding the treatment yet. 
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Comprehensive examinations are important to exclude the other possible diagnosis 

and etiology, hence proper treatment could be given and complications could be 

prevented.1-3 The purpose of this literature is to report a case of complete resolution 

of visual outcome in a patient with IRVAN syndrome.  
 

II. Case Report 

A 19 years old female came to Vitreoretina Unit Cicendo Eye Hospital on 

November 2nd, 2021 with chief complaint of blurred vision on the left eye since 10 

months before presentation. There were no history of redness or pain in the eye. 

There were no history of flu-like illness, cough, dyspnea, or fever, but her father 

was suspected with lung tuberculosis. She had a decrease in body weight as much 

as 16 kg in a year, with no other systemic conditions. The patient had a history of 

having a cat for 6 months about 2 years earlier. History of trauma, surgery, or 

spectacle used was denied. The patient had been previously treated by an 

ophthalmologist, but she forgot the name of the medication and felt no improvement 

after treatment.  

General examination was within normal limit, in which blood pressure was 

100/75 mmHg, pulse rate was 72 times/minute, respiratory rate was 19 

times/minute, temperature was 36.6oC, and body weight was 63 kgs. For 

ophthalmological examination, visual acuity was 0.1 logMAR 50 on the right eye 

and 0.7 logMAR 20 on the left eye. Intraocular pressure (IOP) was 14 and 13 mmHg 

on the right and left eye, respectively. There was no restriction of eye movement. 

Anterior segment examination was within normal limit, but grade I relative afferent 

pupillary defect (RAPD) was found on the left eye. Funduscopy examination on the 

right eye showed normal optic nerve head with ghost vessel and vascular sheating, 

while on the left eye showed optic disc swelling, macular star, vessel tortuosity, 

ghost vessel, vascular sheating and flame-shaped hemorrhage. Ishihara color vision 

test and contrast sensitivity test were normal. Amsler grid examination revealed 

scotoma and metamorphopsia in the left eye.  
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Figure 2.1 Fundus Photography. (A) Montage fundus photography taken during the 
first visit, showing optic disc swelling, macular star, vessel tortuosity, and 
flame-shaped hemorrhage on the left eye, also ghost vessels and vascular 
sheating on both eyes. (B) Fundus photography 1 month after the first visit, 
showing slight improvement on vessel tortuosity and macular star. (C) 
Fundus photography 3 monts after the first visit, showing resolution 
process of optic disc swelling and macular star, while the ghost vessels were 
remained on both eyes. 
Source: National Eye Center Cicendo Eye Hospital 
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Figure 2.2 Optical Coherence Tomography (OCT) of macula. (A) OCT of macula at 

the first visit showed the presence of intraretinal and subretinal fluid on 
the left eye. (B) During 1-month follow-up visit, OCT showed improvement 
of macular edema, which resolved completely within 3 months (C). 
Source: National Eye Center Cicendo Eye Hospital 
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In order to establish the diagnosis and its etiology, the patient underwent some 

ancillary tests. Multimodal imaging including Montage fundus photography, 

fundus fluorescein angiography (FFA), also macular and optic nerve head (ONH) 

optical coherence tomography (OCT) were ordered. Complete blood count and 

peripheral blood smear were within normal limits. Serological examination of 

toxoplasma, cytomegalovirus (CMV), herpes simplex virus (HSV), and human 

immunodeficiency virus (HIV) were also tested. The patient was then referred to 

Neuroophthalmology Unit for a consult. The patient was diagnosed with 

neuroretinitis on the left eye and retinal vasculitis on both eyes. She was given 

methylprednisolone 1 mg/kgBW and citicoline 1 x 1000 mg orally. 
 

 

Figure 2.3 Optical Coherence Tomography (OCT) of optic nerve head. (A) OCT 
which was taken on the first visit showed increased retinal nerve fiber layer 
(RNFL) thickness on the left eye. (B) OCT 1 month after the first visit 
showed improvement of the optic disc swelling. 
Source: National Eye Center Cicendo Eye Hospital 

 
Two weeks later, the patient came for a follow-up visit after undergoing some 

ancillary tests. The patient felt that her vision was getting better. Visual acuity was 

0.1 logMAR 50 and 0.5 logMAR 30 on the right and left eye, respectively. Both 

* 

BA
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anterior and posterior segment examinations were still similar to the last visit. 

Fundus fluorescein angiography which was taken a week before showed vessel 

tortuosity on both eyes that worse on the left eye. Furthermore, it showed the 

presence of staining and nonperfusion area on the left eye. Serological results for 

anti-Toxoplasma IgG was 328.71 IU/mL (reactive) and anti-CMV IgM was 2.54 

IU/mL (reactive) with nonreactive anti-Toxoplasma IgM and anti-CMV IgG, while 

HSV and HIV tests were nonreactive. Rheumatoid factor was also ordered and it 

showed negative results. Chest x-ray and hematological examinations were normal. 

The patient was diagnosed with IRVAN syndrome and was referred to Internal 

Medicine Department for systemic work up. Methylprednisolone was tapered off, 

and she was given trimethoprim-sulfamethoxazole 2 x 960 mg and acyclovir 5 x 

800 mg. The patient was asked to do follow-up visit in two weeks to undergo 

sectoral laser of nonperfusion area on both eyes. 

 

 
Figure 2.4 Fundus fluorescein angiography (FFA). FFA showed nonperfusion area 

(arrow) and stainings (asterisk) which represent aneurysms in the optic 
disc and retinal vessels on the left eye. Vessel tortuosity was seen on both 
eyes. 
Source: National Eye Center Cicendo Eye Hospital 

 

After two weeks, the patient came and underwent several follow-up 

examinations including OCT of macula and optic nerve head, as well as fundus 

photography. Those ancillary testing showed improvement of the structural 

condition, which was in accordance with the improvement in her vision. She also 

had her right eye treated with sectoral laser as scheduled.  

* 
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Three months from the first visit, the patient came again without any complaint 

of vision. Visual acuity was 0.1 logMAR 50 and 0.2 logMAR 45 in the right and 

left eye, respectively. Anterior segment examination was similar as prior 

presentation, while on the posterior segment vitreous hemorrhage was present on 

both eyes. The patient was asked to do bed rest head up and citicoline was 

continued. A month later, the patient came and visual acuity was improved to 1.0 

in both eyes. From posterior segment examination, it revealed that the vitreous 

hemorrhage had been resolving and ghost vessels remained. Citicoline was 

continued, and sectoral laser for the left eye was planned. For the prognosis, quo ad 

vitam is ad bonam, quo ad functionam is dubia ad bonam, and quo ad sanationam 

is dubia. 
 

III. Discussion 

Idiopathic retinal vasculitis, aneurysms, and neuroretinitis (IRVAN) syndrome 

have several manifestations which not always completely fulfilled in every patients. 

Based on the clinical features, IRVAN syndrome is divided into major and minor 

criteria. Major criteria includes retinal vasculitis, aneurysmal dilation, and 

neuroretinitis, while minor citeria includes peripheral capillary nonperfusion, 

retinal neovascularization, and macular exudation. Staging is classified based on 

disease progression and used to quantify degree of retinal ischemia and help 

determine treatment, with clinical features shown in Table 1. Another modified 

staging system proposed stage 4 as vitreoretinal fibrovascular proliferation and/or 

retinal detachment, while rubeosis iridis and neovascular glaucoma refered to stage 

5.2,4,5 In our patient, retinal vasculitis, aneurysmal dilation, neuroretinitis, peripheral 

capillary nonperfusion, and macular exudation were present on the left eye, while 

right eye showed the features of vasculitis only. 
˘˘  ̆

Table 3.1 Staging of IRVAN Syndrome 

Stage Findings  

1 Macroaneurysms, retinal vasculitis, neuroretinitis, and exudation 
2 Capillary nonperfusion based on angiographic evidence 
3 Posterior segment neovascularization of the disc or elsewhere and/or vitreous 

hemorrhage  
4 Anterior segment neovascularization (rubeosis iridis) 
5 Neovascular glaucoma 

Source : Samuel et al5 
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Retinal vasculitis is one of the most prominent features of IRVAN syndrome. 

Vasculitis is an inflammation of retinal blood vessels, either artery and/or vein. It 

is usually caused by inflammation involving small vessels, characterized by 

perivascular sheating, vascular leakage, or occlusion. Retinal vasculitis can be 

isolated, syndromic, or associated with systemic conditions such as Behcet disease 

and sarcoidosis, but rarely associated with systemic vasculitis. This pathology is 

caused by infectious or inflammatory conditions. Predominance of arterioles or 

venules involvement can help to determine the etiology of vasculitis, for example 

primarily arteritis can be associated with systemic lupus erythematosus, while 

primarily phlebitis is mostly caused by sarcoidosis. Infectious etiologies include 

Herpes Simplex Virus (HSV), Varicella Zoster Virus (VZV), cytomegalovirus 

(CMV), Human Immunodeficiency Virus (HIV), Epstein-Barr Virus (EBV), 

Bartonella, toxoplasmosis, syphilis, and tuberculosis. When none of etiologies were 

found, IRVAN syndrome can be suspected. In IRVAN syndrome, arterial walls are 

more commonly affected, even though some authors also reported the involvement 

of retinal veins.2,6,7 In this patient, we could determine the predominancy of arterial 

or venule from the result of FFA. Underlying etiology were screened to exclude 

other differential diagnosis. We screened for the most common etiologies, such as 

serological testing for Toxoplasma, CMV, and HSV, and it revealed seropositivity 

for anti-Toxoplasma IgG and anti-CMV IgM. However, a positive result for anti-

toxoplasma IgG alone could not confirm the etiology of toxoplasmosis since 

seropositivity is common. More specific testing using polymerase chain reaction 

(PCR) can be used to confirm the definitive etiology in unclear cases, but it has not 

been tested in our patient. We also ordered for rheumatoid factor which turned out 

to be negative, thus minimizing the possibility of rheumatologic cause. Therefore, 

the exact etiology in this patient was still considered as idiophatic, and IRVAN 

syndrome was suspected. 

Other major feature of IRVAN syndrome is neuroretinitis. Neuroretinitis is 

inflammation of the optic nerve and retina, characterized by optic disc swelling and 

macular exudates known as macular star. Neuroretinitis has been reported to be 

associated with several infections, including cat-scratch disease, toxoplasmosis, 
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syphilis, CMV and HSV, even though CMV neuroretinitis occurs in a lesser 

extent.6,8,9 In this case, the patient had vasculitis on both eyes, but neuroretinitis 

only occurred on the left eye, which might explain the symptoms that felt only on 

the left eye. From ancillary tests, it was known that the patient had reactivity of 

CMV antibody. CMV retinitis is most commonly occurred in immunocompromised 

patients as an opportunistic disease, even though at some conditions CMV retinitis 

could also occur in immunocompetent patients with relative immune suppression. 

Despite the seropositivity of CMV, it was unlikely that the infection causing 

inflammation in our patient since she was an immunocompetent patient. However, 

further workup should be done to evaluate the possibility of tuberculosis infection 

in spite of negative symptoms. 

Symptoms of IRVAN syndrome include blurred vision, floaters, photopsia, 

scotoma, dyschromatopsia, and pain. Location of affected retinal vessels might 

determine the visual complaint, in which vasculitis involving macula will affect 

visual acuity, while peripheral involvement can be asymptomatic. Ischemia of the 

retina may cause neovascularization and lead to complications such as vitreous 

hemorrhage, tractional retinal detachment, neovascular glaucoma, and epiretinal 

membrane, which may also cause further vision loss. Inflammation in other 

structures, including RNFL or optic nerve head, could also worsen the symptoms.10- 
12 Patient in this case had blurred vision as the only visual complaint. Even though 

the vasculitis occurred in both eyes, the decreased visual acuity was only manifested 

on the left eye. Furthermore, during the examination, the patient was also known to 

have scotoma and metamorphopsia on the left eye even though she did not realize 

this condition before. These visual symptoms were probably due to optic nerve head 

and macular edema that occurred on the left eye, rather than the vasculitis itself. 

Diagnosis of IRVAN syndrome is made clinically by funduscopy examination 

and supported by fundus fluorescein angiography which may show the type and 

location of vascular inflammation, as well as its complications. Retinal vasculitis  

and aneurysm are associated with the breakdown of retinal blood-brain barrier, 

therefore FFA will show vascular leakage due to increased vascular permeability. 

Macular edema and optic nerve head edema can be seen as leakage or staining of 
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dye on such areas. Capillary nonperfusion will be shown as area of capillary 

dropout, either in macula or periphery. Ultra widefield fluorescein angiography will 

show extent and location of the leakage even better. Optical coherence tomography 

is also beneficial to show the location of retinal lesion or the presence of 

complications such as CME and retinal neovascularization.10,11,13,14 In this patient, 

the diagnosis of vasculitis actually was already suggested in funduscopy 

examination by the presence of vascular sheating. Multimodal imaging were done 

to help establishing the diagnosis. Fundus fluorescein angiography confirmed the 

abnormality of the vessels by the presence of staining and area of nonperfusion. 

Optic disc swelling and macular star as manifestation of neuroretinitis were also 

present clearly during funduscopy examination, which was further confirmed 

qualitative and quantitatively by OCT.  

To date there is no single valid regimen regarding the management of IRVAN 

syndrome. Medical, surgical, and photocoagulation treatments have been done in 

some reports, but the sample size were small and the outcome were varied, thus the 

efficacy of the treatment is still inconclusive. However, similar as other vasculitis 

condition, the management is aimed to control the intraocular inflammation and 

prevent complication. Staging of IRVAN syndrome also helps in the management 

consideration. Corticosteroid is the most rapidly effective treatment to reduce 

ocular inflammation. However, in IRVAN syndrome some reports have proven 

there were no obvious improvement of the conditions following steroid 

administration. Laser photocoagulation could be given when capillary nonperfusion 

area was found and the sign of inflammation has resolved. It has been proven to 

induce neovascularization regression, thus preventing further complications, even 

though it is still controversial in managing IRVAN syndrome. Intravitreal anti-

vascular endothelial growth factor (anti-VEGF) is also proposed as a treatment of 

vasculitis to manage neovascularization, despite lack of evidence, therefore it was 

assumed to be beneficial in IRVAN syndrome. Pars plana vitrectomy were 

performed in the setting of vitreous hemorrhage or tractional retinal detachment. 
1,2,4,6,7,15 The patient in this case report was having vasculitis and neuroretinitis, and 

was given methylprednisolone orally to control the inflammation. Despite IRVAN 
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syndrome was idiopathic, the patient had seropositivity of Toxoplasma and CMV, 

thus she was also given sulfamethopim-sulfamethoxazole to treat Toxoplasma 

infection and acyclovir to treat CMV. The patient also managed with sectoral laser 

for nonperfusion area to reduce ischemic condition and prevent neovascularization.  

 

 
Figure 3.1 Fundus fluorescein angiography in retinal vasculitis. (A) Late vascular 

leakage in a patient with ischemic retinal vasculitis. (B) Vascular leakage, 
nonperfusion, and neovascularization in a patient with idiopathic 
panuveitis and retinal vasculitis. 
Source: Do et al and Agarwal et al13,14 

 

Prognosis of IRVAN syndrome depends on the ischemic condition of retina and 

the initiation of treatment. Study showed that all of those who were treated in stage 

2 maintained better visual acuity without disease progression, 1/4 of stage 3 patients 

had visual acuity 20/200 or worse, and half of those in stage 4 or 5 had progression 

to severe vision loss.  It is suggested that the risk of vision loss is more commonly 

correlated with macular edema and macular ischemia. Ischemic condition is 

associated with further complications, such as neovascularization with vitreous 

hemorrhage, tractional detachment, and neovascular glaucoma, which may affect 

visual outcome in later stage of the disease.1-3,15 Despite the presence of vitreous 

hemorrhage in the 3rd month follow-up, this hemorrhage has been resolved 

spontaneously a month after, and other signs of neovascularization both in anterior 

and posterior segments were absent. Thus, we might assume that the condition is 

not progressive, and the prognosis might be good. However, long term outcome of 

A B
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this rare disease was still unknown, thus regular follow up is essential to prevent 

unwanted complications. 

 
IV. Conclusion 

IRVAN syndrome is a constellation of disorders identified by the presence of 

vasculitis, aneurysmal dilation, and neuroretinitis. The etiopathogenesis of this 

condition has not been well described due to the rarity of the case, and still consider 

as idiopathic. Multimodal imaging along with comprehensive ancillary testing are 

important to help exclude other differential diagnosis, thus treatment could be 

properly given. Good visual prognosis might be achieved with prompt diagnosis 

and management, depends on the severity and location of the pathology.  
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