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Abstract

We present an intricate case of Paracentral acute middle maculopathy (PAMM) as part of the COVID-19 complex clinic
presentation. 53 years old patient, pediatric nurse developed symptoms specific to SARS-Cov-2 infection (dry cough, headaches,
myalgia’s and fever) which prompted her to get tested. 11 days into the disease, she experienced right eye mild loss of vision
and received a short course of steroids for her concomitant pulmonary disease with no subjective improvement on vision.
After 2 weeks of self-isolation, she had an ophthalmology examination and was misdiagnosed with optic neuritis. As her
visual acuity was 6/6 she was monitored closely with perimetry and OCT. Patient showed reduction of central scotoma with
no further treatment. One year later, an Angio-OCT was performed and upon reviewing the initial images, PAMM diagnosis

was made.
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PAMM: Paracentral Acute Middle Maculopathy; RAPD:

Relative Afferent Pupillary Defect; GCC: Ganglion Cell We present the case of a 53 years old patient, pediatric
Complex; RNFL: Retinal Nerve Fiber Layer; INL: Inner nurse who developed SARS-CoV-2 in August 2020 and
Nuclear Layer. consecutive Paracentral acute middle maculopathy (PAMM).

The initial symptoms were similar to any cold: dry cough,
headaches, myalgia’s and fatigue, followed by fever one week

Introduction : : "
later. PCR for Sars-CoV-2 infection came back positive and
Coronavirus involvement of the eye is one of the chapters the. pat'ient had to self—isola‘Fe for 2 weeks as per current
that still bring new discoveries as the pandemic continues. legislation. 11 days from the first symptoms, she developed a
From anterior segment manifestations such as conjunctivitis ”ght eye central scotoma <.iescr1b1ng acobweband photopsias
and episcleritis to posterior segment manifestations such Wlth_OUt headache or painful eye movements. As she was
as vascular occlusions to neuro-ophthalmic involvement, self-ls'olat.lng, she was T?Ot gble to have an ophthalmology
COVID-19 eye spectrum is unfolding as a complex disease examination. Her monitoring doctor recommended her
[1]. a short course of methylprednisolone at home for the
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pulmonary concomitant disease for 8 days: 32mg for 2 days,
16mg for 2 days, 8mg for 2 days and 4mg for 2 days. Patient
described that visual symptoms didn’t improve. At beginning
of September (2 weeks from the vision loss episode) she
had her first ophthalmology examination: best corrected
visual acuity (BCVA) right eye 6/6, left eye 6/5, no relative
afferent pupillary defect (RAPD), right eye 10/17 Ishihara
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plates-diffuse changes in 2-9 and 10-17 group, lefteye 17/17
Ishihara plates, both eyes normal intraocular pressures
12mmHg, fundus examination: both eyes tilted optic discs
and right eye persistence of myelinated nerve fibers, without
any other pathological findings. Fundus colour photographs
and auto fluorescence were acquired with Optos Daytona
(Figure 1a-d). Auto fluorescence was unremarkable.

-

Figure 1a: Right eye colour fundus photography.

~

Figure 1b: Left eye colour fundus photography.

Figure 1c: Right eye fundus auto fluorescence.
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Figure 1d: Left eye fundus auto fluorescence.

J

Central 24-2 and Full field 120 point perimetry were
performed using Zeiss Humphrey Field Analyzer. Right eye
perimetry showed enlarged blind spot, central scotoma and
peripheral defects (Figure 2a & 2c), left eye no pathological
findings. Ganglion Cell Complex (GCC) and retinal nerve fiber
layer (RNFL) were analyzed with Zeiss Cirrus 4000. GCC
showed initial thinning (Figure 3a), but RNFL was normal
(Figure 3¢) which should have prompted for further enquiries
into the disease, instead a misdiagnosis of optic neuritis
was made. Bloods done at one month showed the following
changes: erythrocyte sedimentation rate 80 (normal range
0-25mm/hr), C-reactive protein 1.2 (0-1mg/dL), fibrinogen
702 (150-400 mg/dL) and cholesterol 269 (120-200 mg/
dL). MRI performed at one month (also with delay, the health
system being congested due to the pandemic) showed no
contrast enhancement of the optic nerve. As there were no
active lesions on MRI we decided no further treatment and
only close monitoring. At 4 months follow-up, the central

scotoma and peripheral defects have reduced considerably
(Figure 2a-d), BCVA right eye 6/6, left eye 6/5, no RAPD,
Ishihara test right eye improved to14/17, GCC and RNFL
thinning were observed (Figure 3a-d).

At one year follow-up, an Anglo-OCT was performed with
Topcon Triton which showed right eye deep plexus changes
(nasal and temporal) (Figure 4a). The acquisition time of
this type of OCT machine is longer and obtaining the image
was difficult as the patient couldn’t fixate properly. Right eye
macula OCT also showed inner nuclear layer (INL) atrophy
(Figure 4b), which prompted the case to be reviewed. Hyper-
reflectivity of INL was observed on initial right eye Zeiss macula
OCT which was overlooked (Figure 3e & 3f). A diagnosis of
PAMM was made. Visual Fields were also performed showing
further reduction of the remaining central scotoma. Visual
acuity remained stable right eye 6/6, left eye 6/5.

-

o

Figure 2a: Central 24-2 visual field at 2 weeks.
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Figure 2b: Central 24-2 visual field at 15 weeks.
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Figure 2c: Full field 120 point at 2 weeks.
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Figure 2d: Full field 120 point at 15 weeks.
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Figure 3a: Ganglion Cell Complex (GCC) analysis at 2 weeks.
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Figure 3b: Ganglion Cell Complex (GCC) analysis at 16 weeks.
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Figure 3c: Retinal nerve fiber layer (RNFL) analysis at 2 weeks.
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Figure 3d: Retinal nerve fiber layer (RNFL) analysis at 16 weeks.

Figure 3e: Right eye colour Zeiss Cirrus macula OCT at 2 weeks.

Figure 3f: Right eye gray scale Zeiss Cirrus macula OCT at 2 weeks.
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Figure 4a: Right eye superficial and deep plexus Topcon Triton Angio-OCT at one year.

Figure 4b: Right eye Topcon Triton macula OCT at one year.

Discussion

The particularity of this case resides in the fact that the
Paracentral acute middle maculopathy (PAMM) diagnosis
was made with a delay of one year. The similar presentation
between optic neuritis and PAMM made this mistake to be
done easily. First exclamation mark should have been given by
the other published COVID optic neuritis cases characterized
by incapacitating visual acuities ranging from 20/200 to
hand movements, RAPD, painful eye movements and MRI
showing optic nerve lesions with contrast enhancement [2-
5]. The second exclamation mark should have been given by
GCC thinning before RNFL involvement which highlighted
an anterograde optic nerve disease mechanism, a sign of
macular disease with consecutive optic nerve partial atrophy.
Also the 2 weeks self-isolation pandemic rules imposed by
our country didn’t help either as the hyper-reflective OCT
changes were attenuated and easily overlooked. The details
would have been better appreciated on the gray scale instead
of the colour spectrum, a detail which was disregarded
(Figure 3e versus Figure 3f). The perimetry contributed to
further confusion, as central scotoma and enlarged blind
spot are typical findings for many cases of optic neuritis.

The presumed mechanism of Paracentral acute
maculopathy is vascular, a localized retinal capillary ischemia
in the intermediate or deep plexus and may occur isolated or
associated with other vascular occlusions. Vascular damage
can appear either because of the hypercoagulable state or
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due to a vasculitis process caused by direct viral infection of
the endothelial cells. The inner nuclear layer is affected and
hyper-reflective parafoveal bands can be seen on OCT in the
acute phase and thinning of the involved retinal layers in the
chronic phase. OCT angiography shows decreased vascular
density in the deep capillary plexus. Majority PAMM cases
show typical minimal ocular signs - paracentral or central
scotoma and can be accompanied by good visual acuity.
SARS-CoV-2 associated PAMM seems to appear in younger
patients than diabetes or hypertension associated PAMM,
BCVA is 20/20 in most cases, majority of patients describe
a central scotoma and one in three patients has coagulation
and inflammatory changes [6-10]. These findings compare
well with our case report and should have pointed sooner
towards the right diagnosis. Our case report differs from
other published cases as the path to the diagnosis was not
clear from the start as details were overlooked. We highlight
the similarities between optic neuritis and PAMM and how
we could have prevented misdiagnosing the patient and we
emphasize on team work as being essential as the patient
underwent investigations at several clinics. This can be
difficult especially during Covid pandemic when access to
certain tests and procedures was more difficult to obtain or
was delayed considerably.
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