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ABSTRACT
An 81-year-old male patient with systemic hypertension, diabetes mellitus, and dyslipidemia presented 
with sudden visual acuity loss in the right eye (RE) due to a branch retinal artery occlusion (BRAO) 
associated with macular edema. Despite treatment with intravitreal bevacizumab, the patient developed 
persistent inner retinal ischemia, evidenced by optical coherence tomography (OCT) findings of retinal 
inner plexiform layer (RIPL) alterations. Years later, he suffered an ischemic stroke, highlighting the 
association between retinal ischemic changes and systemic vascular risk. This case underscores the 
role of RIPLs as potential early markers for cerebrovascular and cardiovascular events, emphasizing 
the need for multidisciplinary management and vigilant cardiovascular monitoring in patients with 
ischemic retinal findings. The identification of RIPLs through noninvasive imaging may offer a valuable 
opportunity for early intervention, although further studies are necessary to establish their routine 
clinical use as predictive biomarkers.

RESUMO
Paciente do sexo masculino, de 81 anos, com hipertensão arterial sistêmica, diabetes mellitus e 
dislipidemia apresentou perda súbita da acuidade visual no olho direito devido à oclusão de um ramo 
da artéria retiniana (OAR) associada a edema macular. Apesar do tratamento com bevacizumabe 
intravítreo, o paciente desenvolveu isquemia retiniana interna persistente, evidenciada por achados 
de tomografia de coerência óptica (OCT) de alterações na camada plexiforme interna da retina (CIPIR). 
Anos depois, ele sofreu um acidente vascular cerebral isquêmico, destacando a associação entre 
alterações isquêmicas da retina e risco vascular sistêmico. Este caso ressalta o papel das camadas 
plexiformes internas da retina como potenciais marcadores precoces de eventos cerebrovasculares 
e cardiovasculares, enfatizando a necessidade de tratamento multidisciplinar e monitoramento 
cardiovascular vigilante em pacientes com achados retinianos isquêmicos. A identificação de 
camada plexiforme interna da retina por meio de exames de imagem não invasivos pode oferecer 
uma oportunidade valiosa para intervenção precoce, embora mais estudos sejam necessários para 
estabelecer seu uso clínico rotineiro como biomarcadores preditivos.
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INTRODUCTION
Branch retinal artery occlusion (BRAO) represents an 
ophthalmic emergency associated with significant visual 
morbidity and a close relationship with systemic vascular 
diseases. In particular, the detection of alterations in the 
inner plexiform layers of the retina, recently described as 
paracentral acute middle maculopathy (PAMM) or ischemic 
injury of the inner retina (CIPIR), has emerged as a mark-
er of retinal microvascular ischemia and a potential in-
dicator of cerebrovascular risk. These findings, obtained 
through optical coherence tomography (OCT), reinforce 
the interconnection between retinal and cerebral circu-
lation, highlighting the importance of an integrated ap-
proach between ophthalmology and internal medicine. 
This report describes the case of an elderly patient with 
multiple cardiovascular risk factors who presented with 
BRAO associated with CIPIR and subsequently developed 
an ischemic stroke, illustrating the relevance of ischemic 
retinal changes as predictors of systemic events.(1-3)

CASE REPORT
An 81-year-old male patient with a medical history of sys-
temic arterial hypertension, diabetes mellitus, and dyslip-
idemia sought ophthalmological care on April 12, 2018, 
presenting with sudden visual acuity loss in the right eye 
(RE). Examination revealed a visual acuity of 0.05 (log-
MAR 1.3) in the RE and 0.40 (logMAR 0.4) in the left eye 
(LE). Fundoscopy showed branch occlusion of the superi-
or temporal retinal artery in the RE, accompanied by mac-
ular edema. Additionally, an epiretinal membrane was 
identified in the LE, along with nuclear cataracts graded 
2+/4+ in both eyes during slit-lamp examination.

One month later, optical coherence tomography 
(OCT) confirmed persistent cystoid macular edema in the 
RE. The patient was treated with intravitreal injections of 
bevacizumab, resulting in partial resolution of intraret-
inal macular edema after three treatment cycles. Visual 
acuity improved to 0.63 (logMAR 0.2), although the 

patient retained an irreversible inferior quadrant hemi-
anopia in the RE as a sequela.

In 2019, the patient developed rhegmatogenous reti-
nal detachment in the LE, requiring pars plana vitrectomy 
(PPV) with silicone oil implantation. During postoperative 
follow-up of the LE, the patient continued monitoring for 
chronic macular edema secondary to vascular occlusion in 
the RE. OCT imaging showed areas of inner retinal thinning 
and increased spacing in the outer nuclear layer, suggesting 
inner retinal ischemia. No new retinal occlusion episodes 
were observed after the initial treatment (Figure 1).

On August 18, 2022, the patient was admitted to the 
emergency department with a decline in general condi-
tion and was diagnosed with an ischemic stroke.

This study was approved by the Research Ethics 
Committee Central Air Force Hospital CAAE: 
77387924.3.0000.5250

DISCUSSION
Branch retinal artery occlusion (BRAO) is a vascular event 
commonly linked to systemic risk factors such as hyper-
tension, diabetes, and dyslipidemia. Evidence suggests 
that ischemic events in the retina may act as predictors of 
an elevated risk for cerebrovascular complications.

In this context, the retinal inner plexiform layer (RIPL) 
biomarker identified in this case reflects ischemic injury 
to the inner retinal layer. Retinal ischemic perivascular le-
sions (RIPLs) are characterized by focal atrophy in the in-
ner nuclear layer (INL), along with secondary expansion 
of the outer nuclear layer, giving the middle retinal lay-
ers an undulating appearance. These lesions are consid-
ered sequelae of paracentral acute middle maculopathy 
(PAMM), a condition thought to result from the inner nu-
clear layer’s increased vulnerability to ischemic damage, 
especially at the level of the deep capillary plexus. Retinal 
hypoperfusion, which can occur due to reduced blood 
flow to the retinal capillary plexus, is commonly associ-
ated with conditions such as low ejection fraction, carotid 

Figure 1. Optical coherence tomography imaging showed areas of inner retinal thinning and increased spacing in the outer 
nuclear layer, suggesting inner retinal ischemia.
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artery stenosis, thrombus or embolus formation, and 
vascular stasis—all of which have been linked to PAMM. 
While PAMM has not yet been conclusively shown to 
increase cardiovascular risk, RIPLs appear to represent 
end-organ infarction due to vascular dysfunction and are 
associated with cardiovascular disease. As such, the eye 
may be one of the earliest organs to reveal signs of isch-
emia caused by systemic conditions, particularly in the 
middle retina, which is highly sensitive to even subtle 
changes in blood flow.(1)

This association underscores the critical role of iden-
tifying RIPLs in evaluating systemic vascular health, as 
they may serve as an early warning sign of broader vas-
cular compromise. RIPLs are permanent, while hyperre-
flective PAMM lesions are transient and typically resolve 
within six weeks. However, they leave behind lasting 
changes in the inner nuclear layer, which can persist as 
residual damage.

Recent research suggests that retinal microinfarcts 
are strongly correlated with generalized microvascular 
dysfunction, often indicative of underlying atherosclero-
sis and systemic inflammation.(2)

The relationship between retinal vascular events 
and stroke risk has been further supported by studies 
like the Beaver Dam Eye Study. This research found that 
individuals with a history of retinal vascular occlusions 
have up to a twofold increased risk of stroke.(3)  This case 
emphasizes the critical importance of continuous car-
diovascular monitoring in patients with ischemic reti-
nal changes, particularly those with classic cardiovascu-
lar risk factors.

Furthermore, the RIPL biomarker is increasingly rec-
ognized as a potential predictor of underdiagnosed sys-
temic vascular diseases, such as atrial fibrillation.(4) It may 
also serve as an early indicator of severe vascular events, 
such as ischemic stroke or acute myocardial infarction 
(AMI). These findings underscore the need for rigorous 
clinical follow-up and vigilance for systemic vascular 
conditions in patients with ischemic retinal changes.(5)

Given that spectral-domain optical coherence to-
mography (SD-OCT) is a noninvasive and widely accessi-
ble imaging technique, the detection of retinal ischemic 
perivascular lesions (RIPLs) could serve as a crucial entry 
point for managing cardiovascular health. Identifying 
RIPLs may help pinpoint individuals who are at higher 

risk and who could benefit from further diagnostic eval-
uation and early therapeutic interventions.

The occurrence of retinal vascular occlusion, combined 
with the emergence of RIPLs, underscores their significance 
as potential early markers of systemic vascular issues and an 
elevated likelihood of cerebrovascular incidents. This case 
emphasizes the importance of a multidisciplinary approach 
involving ophthalmologists, neurologists, and cardiologists. 
Such collaboration enables a thorough assessment and fa-
cilitates the adoption of preventive measures, effectively 
minimizing the risk of serious complications.

Ongoing surveillance and proactive care are crucial 
for identifying early risks and implementing timely in-
terventions that can greatly reduce the chances of nega-
tive outcomes. Leveraging RIPLs as a predictive marker 
allows healthcare professionals to customize strategies 
for cardiovascular health, leading to improved patient re-
sults. Nevertheless, additional studies and validation are 
required before RIPLs can be reliably integrated into rou-
tine clinical practice for screening and guiding decisions 
on further diagnostics and treatments.
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