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Abstract: Background: In this case report, we aimed to describe the multimodal imaging characteristics and the suc-
cessful treatment of idiopathic retinal vasculitis, aneurysms, and neuroretinitis (IRVAN) syndrome in a 39-year-old
man. Case presentation: His both eyes were diagnosed with IRVAN syndrome via multimodal imaging, including fun-
dus color photograph, multicolor imaging, infrared ray, fundus autofluorescence, fundus fluorescence angiography
and optical coherence tomography angiography. Both eyes were treated with vitrectomy and laser photocoagulation.
The treatment was effective. Eighteen months after discharge, the patient had visual acuity of 20/20 in both eyes.
Conclusions: This case report demonstrates that vitrectomy and retinal laser photocoagulation can be successful in

treating a patient with IRVAN syndrome in both eyes.
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Introduction

Kincaid and Schatz were the first to report the
association between bilateral retinal arteritis
and multiple aneurysmal dilatations in 1983
[1]. It is a retinal disorder without a clear cau-
se. The concept of IRVAN (idiopathic retinal
vasculitis, aneurysms, and neuroretinitis) was
first proposed in 1995 [2]. The main fundus
manifestations of IRVAN include multiple an-
eurysmal dilatations, retinal vasculitis and
neuroretinitis at the bifurcation of arteries and
its secondary fundus manifestations are
peripheral capillary perfusion disorder, retin-
al neovascularization and macular exudation
[2].

IRVAN syndrome can be classified into five
stages. Stage |, macroaneurysms, exudation,
neuroretinitis and retinal vasculitis; stage I,
capillary non-perfusion, as shown by fluoresce-
in angiography; stage lll, posterior segment
neovascularization of the disc or elsewhere
and/or vitreous hemorrhage; stage IV, anterior
segment neovascularization; and stage V, neo-
vascular glaucoma [3]. Existing treatment
options include oral glucocorticosteroids, intra-
vitreal VEGF inhibitor, pars plana vitrectomy,

and laser panretinal photocoagulation [4, 5]. It
is generally believed that patients at stage | can
be closely observed without treatment. Once
there is no perfusion area of peripheral capillar-
ies, laser treatment should be carried out
immediately. Patients at stage Il and stage Il
need laser treatment in time, and the treat-
ment effect for patients above stage Ill is poor.
About half of the patients still have severe visu-
al loss after treatment. When vitreous hemor-
rhage appeared, vitrectomy combined with reti-
nal laser should be used. We have successfully
treated a man with IRVAN.

Case presentation

The study was approved by the Ethics Com-
mittee of the Affiliated Hospital of Weifang
Medical College. The informed consent was
signed by the patient. A 39-year-old man had
progressive painless diminution of vision in
right eye over two months. The visual acuity was
hand motion in right eye and 20/20 in left eye.
The patient had no history of any systemic
diseases.

The patients underwent various imaging exami-
nations of his left eye, including fundus color
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Figure 1. The fundus color photograph (A), MCI (B), IR (C) and FAF (D) of left eye showing presence of membranous
hyperplasia (green arrows), hemorrhages (red arrows), multiple aneurysmal dilatations (yellow arrows).

photograph (Figure 1A), multicolor imaging
(MCI, Figure 1B), infrared ray (IR, Figure 1C)
and fundus autofluorescence (FAF, Figure
1D). They all suggested membranous hyper-
plasia on the nasal side of the optic disc (gre-
en arrows), scattered hemorrhages in retinal
posterior pole (red arrows), and multiple aneu-
rysmal dilatations in the superior and inferior
temporal retinal arteries of the retina (yell-
ow arrows). The fundus fluorescence angio-
graphy (FFA) showed that the intensity of dye
leakage through the walls of optic papillae
increased proportionally as time progressed,
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indicating neovascularization membrane on
the nasal side of the optic papillae (green
arrows), multiple aneurysmal dilatations at the
retinal arteries (yellow arrows) and extensive
peripheral retinal nonperfusion areas (blue
arrows) before the retinal laser photocoagula-
tion (Figure 2). Therefore, the left eye was diag-
nosed as stage Il IRVAN syndrome. The left
eye was treated twice with retinal laser photo-
coagulation. Although no indication of IRVAN
syndrome was found in the right eye before
operation due to vitreous hemorrhage, supe-
rior temporal aneurysms were found during
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Figure 2. The left eye FFA demonstrates that multiple aneurysmal dilatations (yellow arrows) at retina, the hyper-
fluorescence leakage (green arrows) is increased compared the early phase (A) and the late phase (B) and non-
perfusonareas (blue arows) at peripheral retina (C).

vitrectomy. The right eye was diagnosed as
stage Il IRVAN syndrome, and it was perform-
ed with retinal laser photocoagulation during
vitrectomy.

When the patient was discharged from the hos-
pital, the visual acuity of the right eye reach-
ed 20/40 and was corrected to 20/20. The FFA
of left eye showed that aneurysms had shrunk
in the retina (yellow arrows) and the panretinal
photocoagulation laser scars were present in
the periphery (orange arrows) (Figure 3). How-
ever, the patient’s left eye progressed to stage
Il IRVAN syndrome after a month. There was
sudden and vitreous hemorrhage in the vision.
We performed vitrectomy and laser photocoag-
ulation of the retina at the left eye during the
operation. Its visual acuity reached 20/100
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and was corrected to 20/20 when he was
discharged.

After one year and a half of follow-up, we found
that the left eye was in a stable condition by
comparing the patient’'s optical coherence
tomography angiography (OCTA) and FFA (in-
cluding images taken before the first retinal
laser photocoagulation, after the vitrectomy
and one and a half year follow-up). We observ-
ed that the high blood flow signal of the super-
ficial glomerular vascular membrane in OCTA
decreased (Figure 4, yellow arrows) after treat-
ment by three times (Figure 4A). Meanwhile, by
comparing the OCTA of superficial and deep
retinal blood flow signal, we found that macular
aneurysm only existed in the superficial OCTA
(Figure 4). The right eye’s last IR (Figure 5B),

Am J Transl Res 2021;13(8):9866-9873



IRVAN syndrome: a case report

Figure 3. The FFA of left eye showed the aneurysms (yellow arrows) and the panretinal photocoagulation laser scars
(orange arrows).

MCI (Figure 5C), FAF (Figure 5D) and FFA
(Figure 5A) showed that the right eye was basi-
cally normal except for the membranous hyper-
plasia (green arrows) of the optic disc and the
old laser scars (orange arrows) (Figure 5).
And the right eye’s HD OCTA (Figure 5E) sh-
owed that the membranous hyperplasia was
stable and without the high flow signal after
treatment. We compared the FFA of left eye
three times (before the first retinal laser photo-
coagulation, after the vitrectomy and at one
and a half year follow-up), and found that the
aneurysm had basically disappeared (Figure 6).

Discussion

IRVAN syndrome is a rare retinal vasculitis. It is
rare with the characteristics of general vasculi-
tis features, including retinal vasculitis, irregu-
lar vessel diameter, perivascular sheath, etc.
[6]. IRVAN syndrome is a rare idiopathic entity
(especially in Asia) that most commonly pres-
ents in adults and most often in young healthy
women [7].

Many treatments have been used for IRVAN
syndrome, and their efficacies are different.
Intravitreal injections of anti-VEGF agents, bev-
acizumab and ranibizumab, have achieved fa-
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vorable results [5, 8]. Samuel et al. have found
that neovascularization and subsequent vitre-
ous hemorrhage and neovascular can be pre-
vented by panretinal photocoagulation when
there is widespread ischemia of the retina [3,
9]. Laser photocoagulation is an effective treat-
ment to control macroanurysm and ischemia,
especially for patients above stage Il [3, 10].
Photocoagulation of the photoreceptors allows
more oxygen to diffuse from the choroid to the
inner retina [11].

In this case, the patient’s condition was compli-
cated. At first, the right eye of the patient under-
went vitrectomy and retinal laser photocoagula-
tion because of vitreous hemorrhage, and at
the same time, we found that the retina of the
left eye also showed IRVAN syndrome, so we
gave the left eye two times of panretinal laser
photocoagulation. Unfortunately, vitreous hem-
orrhage also occurred in the left eye shortly
after discharge, so we had to perform vitrecto-
my and retinal laser photocoagulation in the
left eye. Although the final binocular visual acu-
ity of the patient was 20/20 and was main-
tained for one and a half year after treatment,
vitreous hemorrhage may not occur if sufficient
retinal laser treatment had been given to the
left eye at an early stage.
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Figure 4. The OCTA’s superficial (A) showed macular aneurysm (yellow arrows) and decreased high blood flow signal
of the superficial glomerular vascular membrane. In comparison, OCTA’'s deep (B) showed no high blood flow signal.

In conclusion, multimodal imaging features of
IRVAN syndrome observed in this case report
may help practitioners in the field gain deeper
understanding and obtain more accurate diag-
nosis of this elusive disease. In addition, the
patient’s stable condition in both eyes after
one and a half year follow-up suggests that vit-
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rectomy and retinal laser photocoagulation
could be successful in treating patients with
IRVAN syndrome.
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Figure 5. The FFA (A), last IR (B), MCI (C), and FAF (D) of right eye showed that the membranous hyperplasia (green arrows) of the optic disc and the old laser scars
(orange arrows). And HD OCTA (E) of the right eye showed that the membranous hyperplasia was stable and without the high flow signal after treatment.
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Figure 6. We compared the left eye’s FFA three times (before the first retinal laser photocoagulation, after the vitrec-
tomy and at one and a half year follow-up) and found that the aneurysm had basically disappeared.
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