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Abstract

Background: Coxsackieviruses are members of a group of viruses called the enteroviruses, which may cause
respiratory and gastrointestinal symptoms, erythema, meningoencephalitis, myocarditis, pericarditis, and myositis.
Unilateral acute idiopathic maculopathy caused by coxsackievirus A16 has been associated with hand, foot, and
mouth disease, but only a few reports describe retinitis associated with coxsackievirus serotype B3 or B4. We report
a case of bilateral multifocal obstructive retinal vasculitis that developed after coxsackievirus A4 infection.

Case presentation: A 60-year-old woman was referred to our department with bilateral visual disturbance that
developed following flu-like symptoms. At the initial examination, best corrected visual acuity was 20/200 in the right
eye and 20/50 in the left eye. The critical flicker frequency (CFF) was 23 Hz in the right eye and 27 Hz in the left eye.
Fine white keratic precipitates with infiltrating cells were presented in the anterior chamber of both eyes, and
multifocal retinal ischemic lesions were observed in the macula and posterior pole of both eyes. The retinal lesions
corresponded with scotomas observed in Goldmann visual field test. On spectral domain-optical coherence
tomography (SD-OCT), retinal lesions were depicted as hyper-reflective regions in the inner retina layers in both eyes,
and disruption of ellipsoid line in the left eye., Fluorescein angiography exhibited findings indicative of multifocal
obstructive retinal vasculitis. The patient had a history of current hypertension treated with oral therapy and glaucoma
treated with latanoprost eye drops. Blood test for coxsackievirus antibody titers revealed that A4, A6, A9, B1, B2, B3, and
B5 were positive (titers: 8–32). Abdominal skin biopsy of necrotic tissue suggested vascular damage caused by
coxsackievirus. The general symptoms improved after 6 weeks, and the multifocal retinal ischemic lesions were partially
resolved with residual slightly hard exudates. Only coxsackievirus A4 antibody titer increased from 4 to 32-fold after
14 months. However, hyper-reflective regions and disruption of the inner retinal layers on SD-OCT persisted especially
in the right eye, and residual paracentral scotoma was observed in the right eye.

Conclusion: The present case suggests that coxsackievirus A4 causes bilateral multifocal obstructive retinal vasculitis
with irreversible inner retinal damage.
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Background
Coxsackieviruses belong to the enterovirus genus of the
family Picornaviridae, and are classified into two groups:
A and B. Group A coxsackieviruses cause flaccid paralysis,
whereas group B coxsackieviruses cause spastic paralysis.
Regarding concurrent coxsackievirus infection in the pos-
terior segment of the eye, many reports have described an

association of hand, foot, and mouth disease caused by
coxsackievirus A16 with unilateral acute idiopathic macu-
lopathy (UAIM) [1–8]. However, there are few reports of
retinitis associated with coxsackievirus, and only serotype
B3 or B4 was reported [9–12]. Herein, we report a patient
with reduced visual acuity caused by coxsackievirus A4-
induced bilateral multifocal obstructive retinal vasculitis,
which was observed by multimodal imaging.
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Case presentation
A 60-year-old female had flu-like symptoms from No-
vember 1, 2013, and subsequently developed fever, ar-
ticular pain, retroauricular lymph node swelling,
erythema, and dizziness with gait disturbance 4 days
later. The patient was admitted to the Department of In-
ternal Medicine at National Defense Medical College
Hospital for detailed examination. Nine days after onset,

the patient complained of bilateral visual disturbance
and was referred to our department. She has a history of
current hypertension treated with oral therapy and glau-
coma treated with latanoprost eye drops. At the initial
ophthalmological examination, best corrected visual acu-
ity was 20/200 in the right eye and 20/50 in the left eye,
and intraocular pressure was normal in both eyes. The
critical flicker frequency (CFF) was 23 and 27 Hz for the

Fig. 1 Fundus photographs and SD-OCT images at the initial examination. a and b Fundus photographs show multifocal ischemic lesions around
the macula and posterior pole in both right (a) and left (b) eyes. c and d SD-OCT reveals hyper-reflective regions in the inner retina layers in both
right (c) and left (d) eyes, and disruption of ellipsoid line in the left eye

Fig. 2 Goldmann visual field test after 2 weeks. Goldmann visual field test conducted after 2 weeks in the left (a) and right (b) eyes shows central
and paracentral scotomas
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right and left eye, respectively, and a relative afferent
pupil defect was noted in the right eye. Slit lamp exam-
ination showed fine white keratic precipitates with infil-
trating cells in the anterior chamber in both eyes.
Funduscopy revealed multifocal retinal ischemic lesions
around the macula and posterior pole in both eyes. (Fig.
1a and b). Scotoma areas corresponding with the retina
lesions were observed by Goldmann visual field test (Fig.
2). On SD-OCT, multifocal white retinal lesions were
depicted as hyper-reflective regions in the inner retina
layers of both eyes, and disruption of ellipsoid line was
observed in the left eye (Fig. 1c and d). Fluorescein angi-
ography (FA) showed bilateral filling defects correspond-
ing to the retinal lesions, which were surrounded by dye
leakage from retinal capillaries (Fig. 3a and b).

Indocyanine green angiography depicted no abnormal-
ities in both eyes (Fig. 3c and d). Brain and orbital MRI
were also performed, but the result was not particular.
On day 12 after onset of ocular symptoms, aqueous

humor sample was collected and tested using multiplex
polymerase chain reaction (PCR) for human herpes virus
(HHV) 1–8, toxoplasma, toxascaris, bacterial 16srDNA,
and fungal 28srDNA, all of which were negative. On the
same day, treatment with betamethasone and phenyl-
ephrine tropicamide eye drops was initiated. Blood test
for coxsackievirus antibody titers revealed that A4, A6,
A9, B1, B2, B3, and B5 were positive (titers: 8–32; Table
1). An abdominal skin biopsy of necrotic tissue sug-
gested vascular damage caused by coxsackievirus. On
the other hand, since the patient fulfilled the diagnostic
criteria for polymyalgia rheumatic (PMR), oral cortico-
steroid (15 mg/day prednisolone) was initiated on No-
vember 25, 2013.
The general symptoms improved after 6 weeks, and

the multifocal retinal ischemic lesions were partially re-
solved and residual exudates were slightly hard. (Fig. 4a
and b). However, hyper-reflective regions and disruption
of the inner retinal layers on SD-OCT persisted, espe-
cially in the right eye (Fig. 4c and d). The steroid dose
was tapered, and from March 2015, the patient was put
under follow-up observation with prednisolone 1 mg/
day. After 14 months, the coxsackievirus A4 antibody
titer increased by 32-fold (Table 1). Corrected visual
acuity was 20/25 in the right eye and 20/15 in the left
eye, and residual paracentral scotoma was observed in
the right eye (Fig. 5).

Fig. 3 Fluorescein and indocyanine green angiography. a and b Fluorescein angiography reveals filling defect in the affected part of the retina
with leakage of fluorescence dye from the surrounding retinal blood vessels in both right (a) and left (b) eyes. c and d Indocyanine green
angiography reveals no abnormalities in both right (c) and left (d) eyes

Table 1 Changes in serum coxsackievirus antibody titers
determined by neutralization test (NT)

Coxsackievirus 2013/11/12 2013/11/25 2014/5/1 2015/1/13

A4 (NT) 8 16 16 32

A6 (NT) 8 8 <4 <4

A9 (NT) 32 16 16 4

A16 (NT) <4 <4 <4 <4

B1 (NT) – 4 <4 <4

B2 (NT) – 8 4 4

B3 (NT) – 16 8 4

B4 (NT) – <4 <4 <4

B5 (NT) – 8 8 8

B6 (NT) – <4 <4 <4
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Conclusions
Although coxsackievirus is apparently a rare cause of
multifocal obstructive retinal vasculitis, it should be con-
sidered in the appropriate clinical setting. Since it has
become more convenient to detect several HHV by
multiplex PCR using ocular fluid, reports of HHV-

related ocular diseases are increasing [13]. However,
such convenient tests are not available for the detection
of coxsackieviruses, and currently diagnosis still depends
on clinical signs such as flu-like symptoms and changing
antibody titers after resolution of the infection. When
molecular biological techniques become a standard

Fig. 4 Fundus photographs and SD-OCT image after 14 months. (a and b) The fundus photographs show slightly hard exudates in both right (a)
and left (b) eyes. (c and d) Hyper-reflective regions and disruption of the inner retinal layers persist in both right (c) and left (d) eyes, especially in
the right eye

Fig. 5 Goldmann visual field test after 14 months. Goldmann visual field test conducted after 14 months in the left (a) and right (b) eyes shows
disappearance of central scotoma in the left eye, but persistence of paracentral scotoma in the right eye
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method for the detection of coxsackieviruses, more cases
of coxsackievirus-associated ocular disease may be diag-
nosis with a heightened level of suspicion.
In the present case, obstructive retinal vasculitis ap-

peared to be induced via immune response to virus in-
fection, similar to the clinical conditions of acute retinal
necrosis caused by HHV1, HHV2 or HHV3, and the
skin necrosis probably resulted from impaired blood
flow because of the same mechanism. Several cases of
retinitis associated with coxsackievirus have been re-
ported [8–11]. Takeuchi et al. [9] reported a case of cox-
sackievirus B4 infection causing iridocyclitis and
obstructive retinal vasculitis. Other case reports de-
scribed coxsackievirus-associated macular lesion with
posterior segment inflammation, similar to UAIM [8, 10,
11]. However, the serotype of coxsackievirus in all the
above cases was “B”, and most of the lesions were re-
versible. Coxsackievirus A4-associated retinitis leads to
bilateral irreversible retinal damage has not been re-
ported previously.
In summary, we have described the clinical features of

coxsackievirus A4-associated retinitis and bilateral ob-
structive vasculitis causing irreversible retinal damage.
Abnormalities on FA and SD-OCT suggest the critical
role of inflammation at the level of inner retinal layers.
SD-OCT was especially valuable for monitoring partial
changes of the entire retinal layers.
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