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ABSTRACT

Purpose: To describe a rare case of presumed bilateral acute idiopathic maculopathy (AIM) in a pediatric patient.
Observation: An 11-year-old male was evaluated for a “fuzzy Dorito-shaped” spot in the central vision of his right
eye (OD) that started 3 days before presenting to our clinic. On examination, best-corrected visual acuity (BCVA)
was counting fingers at 5 feet OD, and 20/25 in the left eye (OS). Fundus examination demonstrated a central
macular lesion with pigmentary changes OD and mild retinal pigment epithelium (RPE) changes OS. Optical
coherence tomography (OCT) imaging showed elevated, irregular RPE with overlying subretinal fluid in the
fovea OD and trace ellipsoid zone changes temporal to the fovea OS. Uveitis work-up was unremarkable for any
infectious or inflammatory etiologies. Given the severe vision loss in the right eye and the negative infectious
work-up, the decision was made to initiate oral corticosteroids in agreement with the patient’s family. One week
following the initial presentation, the patient developed visual symptoms OS without much improvement OD.
The patient was admitted to the hospital, and further work-up revealed elevated coxsackie B3 antibody titers
(1:20). Given the characteristic findings on multimodal imaging and elevated coxsackie B3 antibodies, the pa-
tient was presumptively diagnosed with bilateral AIM. Over the following 4 months, he would intermittently
complain of nonspecific visual complaints such as blurry vision and floaters requiring an increase in cortico-
steroid dose and addition of immunomodulatory therapy, although the clinical examination and OCT findings
remained unchanged. At the patient’s follow-up visit 8 months after the initial visit, BCVA was stable at 20/40
OD and 20/30 OS, and OCT demonstrated stable foveal lesions in both eyes.

Conclusion: This case report describes a rare presentation of presumed bilateral AIM in a pediatric patient. This
prompts further consideration of this condition in pediatric patients, especially after a prodromal flu-like illness.

1. Introduction

smaller, grayish thickening at the level of the retinal pigment epithelium
(RPE)."” The visual prognosis with this condition is often favorable with

Acute idiopathic maculopathy (AIM) is a rare inflammatory disorder
first described in 1991 by Yannuzzi et al. in a series of 9 patients.' The
disease typically presents with sudden severe unilateral vision loss
(20/200 or worse) in otherwise healthy young adults, and affects both
sexes with equal frequency. > A prodromal flulike illness often precedes
the visual symptoms, and multiple studies reported association with
different infectious etiologies including coxsackievirus,” group A strep-
tococcus,4 yellow fever,5 and coronavirus disease-19 (COVID-19).°
Different vaccines such as influenza A (H1N1), and COVID-19, have also
been reported to be associated with the disease.” ® The disease is char-
acterized by an irregular neurosensory retinal detachment overlying a

most patients recovering to near-complete restoration of visual acuity
with some residual RPE atrophic changes corresponding to the area of
previous detachment.” Although it was initially thought to only present
unilaterally, many cases of bilateral disease have been described in the
literature.>'*"1° Herein, we describe a rare presentation of presumed
bilateral AIM in a pediatric patient.

2. Case report

An 11-year-old male was evaluated for a “fuzzy Dorito-shaped”
(Doritos is an American brand of flavored tortilla chips with a triangular
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shape) spot in the central vision of the right eye (OD) that started 3 days
prior. His mother also stated that the patient had started complaining of
intermittently seeing new shapes in his left eye (OS) since the previous
evening. The patient denied any systemic symptoms associated with the
vision changes, though he did have a mild cough 2-3 weeks prior. Past
medical history includes attention-deficit/hyperactivity disorder, which
was diagnosed 3 years prior and has been managed with methylpheni-
date. There is no pertinent surgical history or family history of systemic
or ocular disease.

On examination, best-corrected visual acuity (BCVA) was counting
fingers at 5 feet OD, and 20/25 OS. Intraocular pressure was 11 mmHg
OD, and 13 mmHg OS, and pupils, confrontational visual fields, and
anterior segment exam were unremarkable bilaterally. Slit-lamp exam-
ination revealed rare vitreous cell OD, and fundus examination
demonstrated a central macular lesion with pigmentary changes OD
(Fig. 1A), and mild RPE changes OS (Fig. 1B). Fluorescein angiography
(FA) demonstrated early hyperfluorescence surrounding the fovea in a
ring-like pattern with a hypofluorescent center (Fig. 1C) and late
staining OD (Fig. 1E), and temporal foveal pinpoint hyperfluorescence
in mid and late phase OS (Fig. 1D, F). Optical coherence tomography
(OCT) imaging showed elevated, irregular RPE with overlying sub-
retinal fluid (SRF) in the fovea OD (Fig. 2A), and trace ellipsoid zone
changes temporal to the fovea OS (Fig. 2B). Indocyanine green (ICG)
angiography showed central hypofluorescence OD, and late temporal

A
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hyperfluorescence OS. OCT-angiography showed no evidence of
choroidal neovascularization in either eye.

Uveitis laboratory work-up including complete blood count, com-
plete metabolic panel, Treponema pallidum immunoglobulin (Ig) G,
Quantiferon-Tuberculosis Gold, toxoplasmosis IgG and IgM,
angiotensin-converting enzyme, lysozyme, erythrocyte sedimentation
rate (ESR), and anti-nuclear antibody was unremarkable except an
elevated ESR of 24 mm/hr (normal range: 0-15mm/hr). Given the
severity of vision loss in the right eye and the negative infectious work-
up, the decision was made to initiate oral corticosteroids 40mg/daily
with tapering down by 10mg every 2 weeks in agreement with the pa-
tient’s family. At this time, the differential diagnosis consisted of
handheld laser-induced maculopathy, acute retinal pigment epitheliitis
(ARPE), acute macular neuroretinopathy (AMN), and AIM.

One week following the initial presentation, BCVA worsened to
count fingers at 5 feet OS, and the patient endorsed seeing another
“fuzzy Dorito” in this eye. Fundus examination remained unchanged OD
(Fig. 3A) but revealed an irregular pigmentary lesion OS (Fig. 3B). The
patient was able to draw out the specific shapes of his scotomas (Fig. 3C,
D). Repeat OCT demonstrated additional subfoveal hyperreflective
material in both eyes (OU) (Fig. 2C, D). The patient was admitted to the
hospital for magnetic resonance imaging (MRI) of the brain and orbits
with and without contrast, and intravenous steroids. Additional labo-
ratory testing was completed including coxsackie antibodies. Coxsackie

Fig. 1. Ultra-widefield fundus photos demonstrate a central macular lesion with pigmentary changes in the right eye (OD) (1A), and mild retinal pigment epithelium
(RPE) changes in the left eye (OS) (1B). Fluorescein angiography shows early hyperfluorescence surrounding the fovea in a ring-like pattern with a hypofluorescent
center (1C) and late staining OD (1E), and temporal foveal pinpoint hyperfluorescence in mid and late phase OS (1D, F).
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Fig. 2. Optical coherence tomography (OCT) shows elevated, irregular RPE with overlying subretinal fluid (SRF) in the fovea OD (2A), and trace ellipsoid zone
changes temporal to the fovea OS (2B) at the initial presentation. OCT 1 week after the initial presentation demonstrates resolution of SRF OD (2C) with additional
subfoveal hyperreflective material OS (2D). Stable subfoveal hyperreflective materials are present at 17 days (2E, F) and 6 months (2G,H) after the initial visit.

Fig. 3. One week following the initial presentation, fundus appearance remains unchanged OD (3A) but an irregular pigmentary lesion OS (3B) appears. Patient’s
drawings of the specific shapes of his scotomas OD (3C) and OS (3D) are shown.
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antibody titers greater than 1:10 may indicate current or past infection,
and our patient’s coxsackie B3 antibody titers were measured at 1:20.
Given the respiratory symptoms 2-3 weeks prior to ocular symptoms,
the presence of these antibodies likely indicated recent coxsackie B3
infection. Titers for coxsackie B1 (<1:10), B2 (<1:10), B4 (<1:10), B5
(<1:10), B6 (<1:10) and A9 (<1:8) antibodies were all negative. No
pathology was identified on MRI. The patient’s vision subjectively
improved with corticosteroids, and he endorsed shrinking size of his
“Doritos”. Subsequently, he was discharged from the hospital on high-
dose oral prednisone. At close outpatient follow-up 3 days after hospi-
tal discharge, his BCVA was 20/80 OD and 20/60 OS, and there was a
reduction of size and elevation of the patient’s abnormal foveal lesions
on OCT (Fig. 2E, F). Given the characteristic findings on multimodal
imaging and clinical assessment, the patient was presumptively diag-
nosed with AIM. The patient’s recent history of upper respiratory
symptoms and elevated coxsackie B3 titers are supportive of this pre-
sumed diagnosis given the known association between prodromal viral
illness and AIM. The patient was closely monitored for any further
clinical symptoms.

Over the following 4 months, he would intermittently complain of
nonspecific visual complaints such as blurry vision and floaters although
the clinical examination and OCT remained unchanged. His corticoste-
roids were increased twice due to visual complaints. Subsequently,
corticosteroids were tapered gradually while methotrexate was added in
conjunction with a pediatric rheumatologist. However, the patient
developed hives and itching in reaction to methotrexate, and he was
switched to adalimumab. In the most recent follow-up visit 8 months
after the initial visit, BCVA was stable at 20/40 OD and 20/30 OS, and
OCT demonstrated stable foveal lesions OU (Fig. 2G, H). The patient
continues to be followed routinely for further visual changes while on
adalimumab. We plan to discontinue adalimumab between 18 and 24
months if the pain remains stable with the therapy.

3. Discussion

In this case report, we have described a unique case of presumed
bilateral AIM in a pediatric patient who required long-term treatment
with immunosuppressive therapy for the management of the disease.
AIM traditionally presents with unilateral painless central vision loss
(20/200 or worse) in otherwise healthy young adults. In addition to
vision loss, patients may complain of central scotomas and meta-
morphopsias. In the initial report by Yannuzzi et al., patients’ age at
presentation ranged from 15 to 45 years old with an average age of 32."
At the time of writing, only 4 pediatric cases of AIM have been reported
in the literature, all of which were unilateral.'”>'® Three of these patients
were found incidentally on routine eye examination without any visual
complaints,'® and one patient presented with a visual complaint in their
left eye.!” These patients did not require any therapy and recovered
spontaneously without any long-term visual implications.'”'® In
contrast, our patient presented with bilateral severe vision loss that
required long-term treatment with immunosuppression. Therefore, a
diagnosis of AIM should be considered in the differential diagnosis in
pediatric patients with acute vision loss, especially after a prodromal
flu-like illness.

Our patient’s differential diagnosis consisted of laser-induced mac-
ulopathy, ARPE, AMN, and AIM. Given the patient’s unremarkable
ocular history, iatrogenic causes such as laser-induced maculopathy
could be eliminated. While ARPE has also been associated with prior
viral infections, ARPE often demonstrated a hypo-reflective center and
hyper-reflective border at the level of ellipsoid zone as seen on OCT, and
the majority of ARPE cases resolve spontaneously without residual
subretinal deposits.'® In contrast to our case, the subretinal deposits
persisted after the acute stage of the disease. Similarly, AMN could be
the likely diagnosis given the presence of angular sign of Henle fiber
layer hyperreflectivity (ASHH) lesions.”’ However, the presence of
subretinal fluid and hyperreflective deposits was more consistent with
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the presumed diagnosis of AIM. Additionally, other causes of endoge-
nous uveitis were also excluded by laboratory results and the lack of
supporting clinical features. Thus, our patient was presumptively diag-
nosed with bilateral AIM.

Although the pathogenesis of AIM is a subject of ongoing investiga-
tion, the prodromal flu-like symptoms indicate that an infectious etiol-
ogy could be the trigger of immune activation in the pathogenesis of the
disease. Many cases of AIM have been reported in association with a
preceding episode of hand, foot, and mouth disease (HFMD), and a
strong connection has been made with coxsackievirus infection as
demonstrated by positive virus titers during the acute onset of visual
symptoms.>?1 24 More recently, several cases of AIM have been reported
with other infectious etiologies including group A streptococcus,” yel-
low fever,” and COVID-19.° These findings suggest that infectious an-
tigens or molecular mimicry could play a key role in driving the immune
response in these patients. Furthermore, coxsackievirus has been shown
to directly infect RPE in vitro suggesting that direct hematogenous
spread to RPE could potentially contribute to the development of the
disease.’® However, further studies are needed to better understand the
pathogenesis of the disease.

AIM is clinically diagnosed, but certain characteristics on multi-
modal imaging can aid clinicians with the diagnosis. Fundus examina-
tion typically reveals a solitary central macular lesion with irregular
areas of white-grey discoloration, which can be circular, triangular, or
wedge-shaped.?>?® These lesions correspond to areas of underlying
exudative neurosensory retinal detachment. Intraretinal hemorrhages,
mild papillitis, and inflammatory cells in the posterior vitreous have also
been described along with the macular findings."> Following recovery,
the macula develops a residual “bulls-eye” appearance due to RPE hy-
perpigmentation  surrounded by  hypopigmented  atrophic
changes."*?>?® On OCT, the most consistent findings are subfoveal
neurosensory detachment, thickening of the RPE with hyper-reflective
outer retinal material, and photoreceptor layer disruption.’>?® FA
demonstrates early hyper- and hypofluorescence at the level of the RPE,
as well as late-stage hyperfluorescence corresponding to combined
subretinal staining and pooling in the overlying detachment.?**° On ICG
angiography, lesions appear as hypofluorescent areas that are more
obvious on late phase imaging, and the choroidal vasculature may show
a “moth-eaten” appearance.’>”?® Fundus autofluorescence shows a
mixed pattern of hypo- and hyperautofluorescence.”

Typically, the long-term visual prognosis for these patients is
favorable, with spontaneous complete or near-complete recovery of
vision to baseline over a period of weeks to months. The severe nature of
our patient’s visual symptoms, bilateral involvement, and relatively
prolonged disease course underscores the uniqueness of this case.
Symptom improvement following administration of intravenous
administration corticosteroids and high-dose oral prednisone suggests a
potential role for anti-inflammatory therapy in the treatment of AIM
than previously thought. Interestingly, the recurrence of visual symp-
toms and the chronicity of the disease favored long-term treatment with
immunomodulatory therapy. With AIM, visual recovery corresponds to
the anatomic improvement as seen on OCT scans; however, structural
changes may lag behind vision recovery.?>?® There are some reports of
steroid usage accelerating the rate of visual symptom resolution by
limiting tissue damage,**” although this is controversial as some believe
that corticosteroids may worsen the viral-mediated process in these
patients. Given the bilateral significant visual loss in our patient, the
decision was made to initiate oral corticosteroids and subsequent,
corticosteroid-sparing immunosuppression after a careful discussion
with the patient’s family.

4. Conclusion
Although AIM often presents with unilateral disease in otherwise

healthy young adults, we have described a rare case of presumed
bilateral AIM in a pediatric patient. A diagnosis of AIM can be
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presumptively considered in pediatric patients presenting with acute
vision loss and characteristic imaging findings, especially after a pro-
dromal flu-like illness.
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