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Introduction

Paracentral Acute Middle Maculopathy (PAMM)
was first described in 2013 as a clinical entity based
on optical coherence tomography (oct) findings
[1,2]. In the acute phase, PAMM is characterized by
a hyperreflective band confined to the inner nuclear
layer (INL) of the retina secondary to an ischemic
event in the intermediate and deep capillary plexus
[2]. As a result, inl atrophy develops later on in the
disease course [1,3,4].

The clinical presentation of PAMM is unilateral or
bilateral sudden onset central/ paracentral scotoma
with visual acuity ranging from 20/20 to hand mo-
tion (HM) [4]. Deep greyish retinal lesions may be
seen on fundus examination, although normal fun-
dus appearance has also been reported [4].
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PAMM can be idiopathic or secondary to various ret-
inal and systemic microvascular diseases. Some iden-
tified etiologies include, local retinal vascular events
such as retinal arterial and venous occlusions, diabetic
retinopathy, hypertensive retinopathy, sickle cell retin-
opathy, purtscher’s retinopathy, and retinal vasculitis
[3]. Other etiologies include; migraine, medications
such as excessive caffeine intake, vasopressors, and
oral contraceptive pill (OCP), a viral prodrome, and
following intraocular surgeries due to sudden rise in
intraocular pressure (IOP) [2-5].

Implantable collamer lens (ICL), is a single piece
refractive phakic posterior chamber intraocular lens
with a central port that has been commercially availa-
ble since 2011 [6]. ICL is used to correct high refrac-
tive errors that cannot be corrected with the standard
refractive surgeries.
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In this case report, we present a case of PAMM in a young, healthy male who underwent ICL implantation to
correct high myopia. To our knowledge, this is the first case of PAMM that is reported post ICL implantation.

Case Presentation

A 23-year-old healthy male referred to the retina clinic with sudden onset unilateral central scotoma, imme-
diately after removing the eye patch on post-operative day one of right eye icl implantation for anisometropic
myopia. His best-corrected visual acuity was 20/300 in the right eye and 20/20 in the left eye.

Pre-operative refraction was -9.00 OD and -0.75 OS with a best-corrected visual acuity (BCVA) of 20/25 OD
and 20/20 OS. Axial length was 27.59mm OD and 23.81mm OS. The rest of his pre-operative examination
was normal including dilated fundus examination.

The patient underwent right ICL implantation under retrobulbar anesthesia, a total of 5 cc of 2% lidocaine
with 0.5% marcaine without hyaluronidase was used. Intracameral fphyenylephrine was used to achieve max-
imum pupillary dilation. Viscoelastic (Healon) was used during ICL implantation and was removed using a
technique where he pressurizes the eye with viscoelastic to “burp” the retained sub-ICL viscoelastic to avoid
any post-operative pressure spikes. On the first post-operative day upon removal of the eye patch, the patient
immediately noticed a black central scotoma.

His BCVA was 20/300 OD and 20/20 OS. There was a relative afferent pupillary defect OD. Slit lamp exam-
ination was unremarkable and showed a well-centered ICL. Intraocular pressure was 14mmHg OU. Dilat-
ed fundus examination of the right eye showed loss of the foveal reflex with greyish patches in the perifo-
veal region (figurel). Fundus examination of the left eye was unremarkable. Amsler Grid testing revealed
large central scotoma in right eye. (figure 2). OCT was obtained which showed a hyper-reflective band
in the INL with normal outer retinal layers and normal foveal contour in the right eye (figure 3). Left eye
OCT was unremarkable. Compared to the left eye, the right eye showed enlarged FAZ on OCTA. (figure 4)

Figure 1: Optos Ultra-Wide Field image of right eye showing loss of the foveal reflex with greyish patches
(red arrow) in the perifoveal region and mild temporal pallor (black arrow) of the optic disc. Left fundus image
is unremarkable.
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Figure 2: Amsler Grid of Right eye showing central scotoma subjectively. Normal Amsler grid in Left eye.

Figure 3: OCT of right eye showing a hyper-reflective band in the INL with normal outer retinal layers and
normal foveal contour in the right eye. Left eye OCT is normal.
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Figure 4: OCT-A showing enlarged FAZ in right eye. Normal OCT-A in left eye.

The final diagnosis in this patient is PAMM. No viral prodrome was noted. The patient was not taking any
medications, nonetheless he was consuming excessive caffeine intake of around 600mg daily from energy
drinks.

The patient was followed up at 1,2, and 3 months and subjectively reported mild improvement of vision, how-
ever his BCVA in the affected eye remained the same. Visual field 24 - 4 showd central scotoma with global
depression in right eye. (figure 5) OCT showed diffuse ganglion-cell/inner-plexiform (GCIPL) loss and severe
thinning of the retinal nerve fiber layer RNFL. (figure 6)
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Figure S: Visual Field 24-4 showed central scotoma with global depression in right eye. Normal Left eye.
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Figure 6: OCT showing diffuse ganglion-cell/inner-plexiform (GCIPL) loss and severe thinning of the retinal
nerve fiber layer RNFL in right eye.

Discussion

PAMM is an OCT based-diagnosis characterized as a hyperreflective band in the INL that results from com-
promised blood flow to the deep retinal layer [2,4]. This ischemic event often leads to variable loss of vision
in the affected eye [2,3,5].

Multiple etiologies have been identified in reported cases of PAMM. We can divide them into intrinsic and
extrinsic. Intrinsic causes include systemic and retinal vascular diseases, diabetes, sickle cell, and purtschers’
retinopathy [4]. None of these factors were identified in our patient.

Some extrinsic risk factors include excessive caffeine intake, medications including vasopressors and OCP,
orbital compression injuries, and viral prodrome [4]. Several plausible extrinsic risk factors were identified in
our patient. The patient reported high daily caffeine intake of 600 milligrams through energy drinks. In addi-
tion, the patient received intra-cameral phenylephrine to achieve maximum pupillary dilation for his planned
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ICL implantation. Vasopressors lead to exacerbation
of retinal capillaries vasoconstriction, increase in ar-
terial stiffness, and further rise in arterial blood pres-
sure with transient capillary vascular occlusions [7].

Post-operative intraocular pressure spikes may have
compromised the vascular supply to the deep retinal
layer which resulted in subsequent ischemia. PAMM
has also been reported post cataract surgery, pterygi-
um excision, and PPV [3,5, 8-10]. All cases described
in literature underwent local anesthesia (peribulbar/
subtenon) and therefore [10,11].

In addition to the above-mentioned risk factors, axial
myopia may have also contributed to the develop-
ment of PAMM in our patient. Many studies have
shown that retinal blood flow is reduced in high my-
opia, which may increase the risk of retinal vascu-
lopathies in such patients [12-14]. One study con-
cluded that retinal blood flow was decreased in high
myopia, mainly because of the retinal vessel diame-
ter narrowing [12]. Zheng et al. also demonstrated a
reduction in retinal arteriole saturation and narrow-
ing of retinal vessel diameter in highly myopic eyes
[14].

To date, there are no treatment modalities for PAMM
and management is targeted at treating the underly-
ing cause. In a review by Moura-Coelho et al. The
final follow-up visual acuity in patients with PAMM
ranged from 20/25 to 20/42 [4]. The visual prognosis
is thought to be related to the underlying etiology of
PAMM, the severity of the ischemic injury, and the
presence of other ocular comorbidities [4].

To conclude, PAMM can develop following intra-oc-
ular surgery and can lead to visual loss of variable
severity. The pathophysiology of PAMM is retinal is-
chemia, but it can occur in healthy young individuals
with no vascular risk factors. There is no effective
treatment of PAMM although the patient should be
investigated for any underlying risk factors.
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