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Atypical Paracentral Acute Middle Maculopathy:
A Case Report
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Abstract

Paracentral acute middle maculopathy (PAMM) is a recently described SD-OCT
finding that is characteristically observed as a hyper-reflective band in the inner
nuclear layer (INL) and typically evolves into INL atrophy in the later stages.
The mechanism associated with PAMM is still under investigation, but there is
a consensus that it is mainly related to ischemic hypoxia of the middle retinal
layers. The aim of this case report is to present an atypical PAMM case with
foveal and parafoveal involvement on OCT who presented with the complaint of
blurred vision. A 48-year-old male patient presented with painless blurred vision
in the right eye that started 10 days ago. He said that he had never experienced
a similar complaint in both eyes before. He had no known systemic or ocular
disease. In the ophthalmological examination, the best corrected visual acuity
was 7/10 in the right eye and 10/10 in the left eye. Fundoscopic examination
revealed slight retinal pigment epithelial changes in the temporal fovea of the
right eye, and left eye fundoscopic examination resulted in normal. In the OCT
image, a hyperreflective band was observed in the parafoveal inner nuclear
layers in the temporal right fovea, OCT image of the left eye was normal. A
central visual field defect was observed in the right eye.

PAMM, which is defined as a variant of acute macular neuroretinopathy affecting
the inner nuclear and outer plexiform layers, can be diagnosed more easily today
thanks to the development of SD-OCT and multimodal imaging methods. SD-
OCT 1is a useful imaging method in the diagnosis, progression follow-up and
differential diagnosis of PAMM. The role of focal parafoveal ischemia in the
retinal capillary plexus in the etiology of PAMM has been emphasized, and
it is recommended to investigate vasopressor exposure and microvascular
pathologies that may affect the retina in patients diagnosed with PAMM.

Keywords: Hypoxia, Retina, Maculopathy

! Aygen YAMAN Canakkale Onsekiz Mart Universitesi Saglik, Arastirma ve Uygulama Hastanesi
aygen.yaman@gmail.com ORCID: 0000-0001-9751-3993

% Burak TURGUT Canakkale Onsekiz Mart Universitesi Saglik, Aragtirma ve Uygulama Hastanesi
burakturgut@comu.edu.tr ORCID: 0000-0002-5393-0557

3 Shirin FOROUGHIFAR Canakkale Onsekiz Mart Universitesi Saglik, Aragtirma ve Uygulama Hastanesi
shiiriinforoughifar@gmail.com ORCID: 0000-0002-9946-1688

* Cansu OZCAN Ganakkale Onsekiz Mart Universitesi Saglik, Aragtirma ve Uygulama Hastanesi
cansuoezcan’7@gmail.com ORCID: 0000-0003-3733-762X

153



Atipik Bir Parasantral Akut Orta Makulopati Olgusu

Atipik Bir Parasantral Akut Orta Makulopati Olgusu

Ozet

Parasantral akut orta makiilopati (PAMM), karakteristik olarak i¢ niikleer tabakada
(INL) hiper-refiektif bir bant olarak izlenen ve ilerleyen asamalarda tipik olarak INL
atrofisine doniisen yakin zamanda tanimlanmis bir SD-OCT bulgusudur. PAMM ile
iliskili mekanizma hala arastirma konusudur, ancak esas olarak orta retina tabakalarinin
iskemik hipoksisine bagli oldugu konusunda bir fikir birligi vardir. Bu olgu sunumunun
amaci, bulanik gérme sikayetiyle gelen OCT de foveal ve parafoveal alanda tutulumu
olan atipik bir PAMM olgusunu sunmaktir. 48 yasinda erkek hasta sag gézde 10 giin
once baslayan agrisiz bulanik gérme sikayeti ile basvurdu. Anamnezinde daha once
buna benzer bir sikayeti iki gozii icin de yasamadigini belirtti. Bilinen sistemik ve okiiler
hastalig1 yoktu. Herhangi bir travma, okiiler cerrahi, sistemik veya okiiler ila¢ kullanimi
oykiisii mevcut degildi. Yapilan oftalmolojik muayenede en iyi diizeltilmis gérme
keskinligi sag gozde 7/10 sol gdzde ise 10/10 diizeyindeydi. Fundus muayenesinde sag
gbzde fovea temporalinde retina pigment epitel degisikligi izlenmekteydi, sol géz fundus
muayenesinde 6zellik yoktu. Cekilen OCT goriintiisiinde sag géz fovea ve parafoveal
alanda i¢ niikleer katlarda hiperreflektif bant izlenmekteydi. Sol goz OCT goriintiisiinde
ozellik yoktu. Gorme alaninda sag gozde santral gorme alan1 defekti oldugu goriildii.

PAMM, SD-OCT ve multimodal goriintiilleme ydntemlerinin gelismesi sayesinde
giiniimiizde daha kolay teshis edilebilmektedir. PAMM etiyolojisinde retinal kapiller
pleksusta fokal parafoveal iskeminin roli iizerinde durulmustur ve PAMM tanisi alan
hastalarda vazopressor maruziyeti ve retinayi etkileyebilecek mikrovaskiiler patolojilerin
arastirilmasi onerilmektedir.

Anahtar Kelimeler: Hipoksi, Retina, Makulopati

Introduction The mechanism associated with PAMM
is still under investigation, but there is a
consensusthatitismainlyrelated toischemic
hypoxia of the middle retinal layers (3-7).
OCT-A studies have reported changes in
vascular structure in the intermediate (ICP)

}?\?}fr (INE) gndhtylplcally evflvgiﬁllt\z and deep capillary plexus (DCP) (8,9). Use
atrophy in the later stages (1). of vasoconstrictors such as caffeine and

Ihat 1n}[t1allyl g){\);;rslin tl;e outer plczx;lform epinephrine, use of oral contraceptives and
ayer ( ypfe ) als cen accepte aia microvascular diseases affecting the retina
variant of acute macular neuroretinopathy g ., o diabetes, hypertension, and sickle

(AMN); however, PAMM is currently 1l . h ch 10.11
considered a different variant from AMN cell anemia may cause such change (10,11).

(2). This case report aims to present a PAMM

Paracentral acute middle maculopathy
(PAMM) is a recently described SD-OCT
finding that is characteristically observed as
a hyper-reflective band in the inner nuclear
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case with the complaint of blurred vision
and with no risk factors.

Case Report

A 48-year-old male patient presented
with painless blurred vision in the right
eye that started 10 days ago. He said
that he had never experienced a similar
complaint in both eyes before. He had no
known systemic or ocular disease. There
was no history of trauma, ocular surgery,
or systemic or ocular drug use. He has no
history of smoking. He had received 3 doses
of the Biontech covid vaccine, the last dose
of which was 5 months ago. He said he had
never been diagnosed with Covid and had
not experienced any Covid- like symptoms
recently.

In the ophthalmological examination,
the best corrected visual acuity was 7/10
in the right eye and 10/10 in the left eye.

The intraocular pressure was 13 mmHg
in the right eye and 16 mmHg in the left
eye. In the slit-lamp examination, the
anterior segment was bilaterally natural.
Fundoscopic examination revealed slight
retinal pigment epithelial changes in the
temporal fovea of the right eye and left
eye fundoscopic examination resulted in
normal.

In the OCT image (Cirrus OCT Zeiss),
a hyperreflective band was observed in
the parafoveal inner nuclear layers in the
temporal right fovea (Figure 1). OCT
image of the left eye was normal. A central
visual field defect was observed in the right
eye. (Loss of fixation, false positive and
false negative percentages are below 20%.)
(Figure 2). In the color fundus image of the
patient, retinal pigment epithelial changes
were observed in the temporal fovea of the
right eye (Figure 3).

OO Mortzontal B-Scan

L x 3
OS5 Mortzontal B-Scan

Figure 1. In the OCT image of the right eye, a hyperreflective area is observed in the area
indicated by the arrow in the inner nuclear layer
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Figure 2. A central scotoma area is observed in the visual field of the right eye

Figure 3. In the right eye color fundus image, retinal pigment epithelial changes are ob-
served in the temporal fovea.
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DISCUSSION

Sarraf et al. first described a PAMM lesion
that is characterized by a hyper-reflective
band in the INL in the acute phase, which
can be seen on SD-OCT images, and
progresses to atrophy of the INL in the
chronic phase (12). The retinal capillary
system supplies the neurosensory retina via
3 plexuses: superficial (Superficial Capillary
Plexus, SCP), intermediate (Intermediate
Capillary Plexus, ICP) and deep (Deep
Capillary Plexus, DCP) capillary plexus.
SCP is located within the ganglion cell
layer while ICP and DCP are located at the
inner and outer borders of the INL. Fundus
fluorescein angiography (FA) can only
show SCP; cannot demonstrate occlusion
in ICP or DCP (12). SCP occlusions are
associated with soft exudates, while ICP
and DCP occlusions appear as a deep, grey-
white lesion with more prominent edges.
The presence of a hyperreflective band in
the INL visible on SD-OCT suggests that
a PAMM lesion may have developed as a
result of ICP and/or DCP ischemia.

Although we could not detect any
etiological factor in our case, in patients
with  PAMM lesions, the presence of
microvascular diseases such as diabetes,
hypertension, and sickle cell anemia in
the etiology should be evaluated regarding
their impact on the retina. In other words,
PAMM may be a warning sign of systemic
microvascular disease (13).

PAMM lesions have been associated with
the use of sympathomimetics such as
epinephrine, norepinephrine, ephedrine,
and caffeine (14). Patients diagnosed
with PAMM should also be asked about
vasopressor exposure. Sympathomimetics
may cause ischemia in the retinal middle
and deep capillary plexuses due to
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their vasopressor impacts and may be
responsible for the hyperreflective lesion in
the inner nuclear and outer plexiform layers
observed in SD-OCT. In a case series study
by Ishibashi et al., four patients presented
with BRAO-related visual field defects, one
patient PAMM, and one patient AMN after
receiving the Pfizer BioNTech COVID-19
vaccine. Although the Pfizer-BioNTech
COVID-19 vaccine has not been shown
to be associated with an increased risk of
arterial embolism and thrombosis (15).
The inner nuclear layer thinning that is
experienced by some patients with chronic
PAMM supports the ischemia theory.
Paracentral scotoma may be permanent
in patients whose inner nuclear layer is
thinned in the chronic period.

In conclusion, PAMM, which is defined as
a variant of acute macular neuroretinopathy
affecting the inner nuclear and outer
plexiform layers, can be diagnosed more
easily today thanks to the development of
SD-OCT and multimodal imaging methods.
SD-OCT is a useful imaging method in
the diagnosis, progression follow-up and
differential diagnosis of PAMM. The
role of focal parafoveal ischemia in the
retinal capillary plexus in the etiology
of PAMM has been emphasized, and it is
recommended to investigate vasopressor
exposure and microvascular pathologies
that may affect the retina in patients
diagnosed with PAMM. There is currently
no cure for PAMM lesions, but etiological
investigations are important to identify
systemic vascular risk factors.
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