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ABSTRACT

Extensive macular atrophy with pseudodrusen is defined as progressive macular degeneration with a 
broad spectrum of differential diagnoses. As a recently described entity with an unclear pathophysiology, 
numerous cases are presumed to remain underdiagnosed, suggesting that its prevalence is higher than 
the current reports in the literature. The present case report describes an 11-year clinical and functional 
follow-up. The patient was initially diagnosed with age-related macular degeneration. However, with the 
improved knowledge on extensive macular atrophy with pseudodrusen and the enhanced characterization 
of clinical and imaging features, the findings proved to be consistent with this entity. Long-term follow-up 
enabled detailed documentation of the anatomical and functional retinal changes over time.

RESUMO

A atrofia macular extensa com pseudodrusas é uma degeneração macular progressiva que apresenta 
amplo espectro de diagnósticos diferenciais. Por se tratar de uma entidade relativamente recente e 
com fisiopatologia ainda não completamente elucidada, presume-se que muitos casos permaneçam 
subdiagnosticados, sugerindo que sua prevalência possa ser superior à atualmente descrita na 
literatura. O presente relato de caso descreve o acompanhamento clínico e funcional ao longo de 11 
anos. Inicialmente, o paciente recebeu o diagnóstico de degeneração macular relacionada à idade. 
Contudo, com o avanço do conhecimento sobre a atrofia macular extensa com pseudodrusas e sua 
melhor caracterização clínica e por imagem, o quadro mostrou-se compatível com essa entidade. O 
seguimento prolongado possibilitou a documentação minuciosa da evolução anatômica e funcional da 
retina ao longo do tempo.
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INTRODUCTION

Extensive macular atrophy with pseudodrusen 
(EMAP) is a clinical entity marked by a triad 
encompassing macular atrophy with predominance 
along the vertical axis, the presence of pseudodrusen, 
and peripheral pavingstone-like degeneration, 

typically bilateral and symmetric1. This progressive 
condition is associated with cumulative structural 
and functional retinal impairment over time.

Subsequent studies have demonstrated that 
this disease may be complicated by the occurrence 
of subretinal macular neovascularization, an event 
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that potentially contributes to visual deterioration 
and modifies its clinical presentation2. Since its 
initial description as a distinct entity3, longitudinal 
investigations have characterized its progression 
pattern and functional impact over time4,5.

In clinical practice, diagnosing extensive macular 
atrophy with pseudodrusen may be challenging, 
particularly in patients within age ranges similar to 
those affected by age-related macular degeneration. 
Studies with long-term follow-up provide a better 
understanding of the natural history of the disease and 
its specific structural and functional manifestations.

This case report describes the evolution of 
progressive chorioretinal atrophy and the long-
term clinical and functional follow-up of a patient, 
highlighting the importance of multimodal analysis 
in this condition.

CASE REPORT

A 58-year-old man sought ophthalmologic eva
luation in 2014 with a complaint of progressive 
nyctalopia, accompanied by gradual visual acuity 
(VA) deterioration in both eyes (OU), symmetrically, 
mainly affecting distance vision. He denied prior ocular 
disease. His medical history included rheumatic fever 

at 9 years old, for which he underwent secondary 
prophylaxis using benzathine penicillin until 18 years 
old. Furthermore, he reported developing necrotizing 
fasciitis after appendectomy and being diagnosed 
with hiatal hernia. No other relevant systemic 
comorbidities were documented.

Initial examination revealed a VA of 20/16 in 
the right eye (OD) and 20/32 in the left eye (OS). 
Examination of the anterior segment and vitreous 
body revealed no significant changes. Fundus 
examination revealed pseudodrusen, predominantly 
between the temporal arcades1 and peripheral 
pavingstone degeneration (Figure 1). Optical coherence 
tomography (OCT) showed revealed hyperreflective 
subretinal drusenoid deposits. Full-field electrore
tinography (ffERG) showed diffuse retinal dys
function with predominant rod impairment and 
reduced cone responses. Multifocal ERG (mfERG) 
revealed substantial bilateral and symmetric macular 
cone dysfunction, despite mild asymmetry in VA, 
indicating that functional impairment preceded 
structural alterations. Based on this constellation of 
findings, an initial diagnosis of age-related macular 
degeneration (AMD) was made.

During follow-up, the patient reported VA 
fluctuations, worsening nyctalopia, decreased near 

Figure 1. Longitudinal progression of retinal changes on color fundus photography in a patient with EMAP. VA for each image is shown in the 
lower right square. Initial presentation included nyctalopia, dyschromatopsia, and mild VA reduction with pseudodrusen largely confined to 
the macular region extending posteriorly. Over time, progressive central chorioretinal atrophy develops and, in the later stages, extends beyond 
the temporal arcades; pavingstone degeneration progresses toward the midperiphery.
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vision, and photophobia onset. In 2017, pseudo
drusen progression became evident, now more 
diffusely distributed across the posterior pole. 
Although the disease followed a gradual course, the 
patient experienced sudden visual decline in the OD 
in 2018, with VA dropping to 20/200 (OS: 20/40). 
A subretinal neovascular membrane was identified 
in the OD and managed with intravitreal anti-VEGF 
injections.

In the 2020 evaluation, central chorioretinal 
atrophy was documented in the OU, alongside 
subretinal fibrosis in the OD and centripetal ex
pansion of pavingstone degeneration. Fundus auto
fluorescence (Figure 2) indicated well-demarcated, 
symmetric macular hypoautofluorescence with a 
small central hyperautofluorescent island in the OD 
and extensive peripheral hyperautofluorescence in 

the OU, consistent with retinal pigment epithelium 
(RPE) distress. OCT showed confluent and thickened 
hyperreflective subretinal drusenoid deposits with 
progressive separation between Bruch’s membrane 
and RPE.

During the most recent evaluation in 2025, the 
patient reported a marked VA decline—20/320 in the 
OD and 20/40 in the OS—accompanied by central 
scotoma, dyschromatopsia, severe photophobia 
requiring optical filters, reduced contrast sensitivity, 
and progressive visual-field constriction. Fundus 
examination revealed the expansion of lobulated 
chorioretinal atrophy to the arcades and progression 
of pavingstone degeneration. Autofluorescence 
imaging showed broad enlargement of the central 
hypoautofluorescent area and widening of the 
peripheral hyperautofluorescent rim, highlighting 
the evolutionary trajectory of the disease. OCT 

Figure 2. Fundus autofluorescence shows RPE changes in a patient with EMAP. In the early stages, 
a circumscribed macular hypoautofluorescence with a hyperautofluorescent halo is observed; OD 
shows a small central island of hyperautofluorescence. In the later stages, lobulated expansion of 
central hypoautofluorescence and increased peripheral hyperautofluorescence are evident.
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Figure 4. Full-field electroretinogram showing progressive rod and cone dysfunction over the years (2017-2025) 
compared with reference tracings. Scotopic (DA 0.01) and combined (DA 3.0) responses are reduced with 
attenuation of a- and b-wave amplitudes; photopic responses (LA 3.0) show decreased cone amplitudes.

Figure 5. Multifocal electroretinography (mfERG) reveals progressive reduction in central response amplitudes 
between 2014 and 2020, predominantly affecting the foveal and parafoveal rings bilaterally and symmetrically.

Figure 3. Optical coherence tomography (OCT) showing the evolution of hyperreflective 
subretinal drusenoid deposits and subsequent separation between Bruch’s membrane 
and the RPE, with outer retinal disorganization and signs of subretinal fibrosis in OD 
associated with SRNVM managed with anti-VEGF. Top row: OD; Bottom row: OS.

(Figure 3) showed disorganization of the outer retinal 
layers, alongside disruption of the external limiting 
membrane, ellipsoid zone, and interdigitation zone, 
culminating in complete retinal pigment epithelium 
and outer retinal atrophy.

Electrophysiological testing revealed progressive 

deterioration of global rod and cone function on 

ffERG (Figure 4) as well as worsening macular cone 

function on mfERG (Figure 5).
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DISCUSSION

Nyctalopia, photophobia, and dyschromatopsia 
are distinctive symptoms of extensive macular 
atrophy with pseudodrusen. The present case was 
initially interpreted as early age-related macular 
degeneration4, and vitamin supplementation in 
accordance with the AREDS 2 protocol was started.

However, the early age at symptom onset, severe 
nyctalopia, rapid and progressive retinal dysfunction 
observed on ffERG since symptom onset, evidence 
of pseudodrusen observed on fundus examination 
and characterized by OCT5,6, and the discrepancy 
between symptoms and anatomical findings prompted 
diagnostic reconsideration. Watanabe et al.7 reported 
that a prior history of rheumatic fever and the presence 
of the classic triad of extensive macular atrophy with 
pseudodrusen reinforced differentiation from AMD.

The present case highlights two relevant aspects 
of the pathophysiology of extensive macular atrophy 
with pseudodrusen. The first concern is clinical-
functional dissociation: despite prominent nyctalopia 
and subjective visual complaints, VA remained 
preserved in the early stages, although ffERG already 
showed substantial retinal dysfunction. Even in 
advanced stages, the left eye—which did not develop 
subretinal macular neovascularization—maintained 
a VA of 20/40 despite severe electrophysiological 
impairment, suggesting that VA is not a sensitive 
marker of disease severity this condition. The second 
aspect involves function and structure dissociation. 
Electrophysiological testing conducted in the early 
stages revealed diffuse retinal dysfunction despite 
predominantly central anatomical changes, whereas 
in advanced stages, peripheral areas appeared 
structurally preserved despite widespread functional 
loss.

In 2018, the International Society for Clinical 
Electrophysiology of Vision has standardized photopic 
negative response, an electrophysiological test aimed 
at evaluating retinal ganglion cell function8. Watanabe 
et al. reported that ganglion cell dysfunction may 
represent one of the earliest electrophysiological 
findings in extensive macular atrophy with 
pseudodrusen9, expanding the understanding of 
disease pathophysiology and suggesting a broader 
involvement of the inner retinal layers. The 
incorporation of this protocol may enhance early 
diagnosis and functional stratification.

In conclusion, the presence of a previous 
history of rheumatic fever and/or the early and 

progressive onset of retinal degeneration should 
raise diagnostic suspicion for EMAP. Multimodal 
follow-up allowed objective documentation of early 
structural and functional changes in the retina and 
macula, demonstrating the progression of retinal 
involvement to chorioretinal atrophy. The pattern 
of widespread rod and cone dysfunction observed on 
full-field ERG, alongside macular cone impairment 
on mfERG, reinforces the understanding of EMAP as 
a diffuse retinal disease. These findings highlight the 
essential role of multimodal evaluation—integrating 
high-resolution imaging and electrophysiological 
testing—in the diagnosis, longitudinal monitoring, 
and appropriate clinical management of patients with 
EMAP.
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