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Abstract 
Purpose: To present a patient with acute idiopathic blind spot enlargement syndrome 

who had abnormal changes in the outer retinal microstructure limited to areas with 

reduced responses on multifocal electroretinograms as well as to the area involving a 

scotoma.  

Methods and Results: We report the case of a 44-year-old man who developed an 

arcuate scotoma which was associated with a physiological blind spot in the left eye. The 

ophthalmoscopic, fluorescein angiographic, and full-field electroretinogram findings 

were normal. The amplitudes of the multifocal electroretinograms were reduced in the 

area of the scotoma. Optical coherence tomography showed that both the external 

limiting membrane and the inner and outer segment (IS/OS) line were intact, but that the 

middle cone outer segment tip line between the IS/OS line and the retinal pigment 

epithelium was absent in the nasal macular area of the left eye.  

Conclusions: These findings indicate that the integrity of not only the external limiting 

membrane and IS/OS line but also the cone outer segment tip line is important for the 

function of the retina. 
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Introduction 

The acute idiopathic blind spot enlargement (AIBSE) syndrome was first reported in 
1988 by Fletcher et al. [1] as a clinical entity with sudden scintillations and a temporal 
scotoma centered on the blind spot in an otherwise normal fundus. Later, AIBSE was 
reported to belong to a family of pathologically and etiologically related retinal diseases, 
including acute zonal occult outer retinopathy (AZOOR), acute macular 
neuroretinopathy, multiple evanescent white dot syndrome, multifocal choroiditis, and 
panuveitis, called the AZOOR complex [2, 3]. Optical coherence tomography (OCT) 
studies of eyes with AZOOR or AZOOR complex disorders revealed abnormalities in the 
microstructures of the outer retina, e.g. the disruption or loss of the external limiting 
membrane (ELM) or the loss of the inner and outer segment (IS/OS) line in the areas of 
the visual field defects [4–9]. 

Spectral domain OCT (SD-OCT) can acquire higher-resolution images of the retina, 
and the IS/OS line, the ELM, and the Verhoeff’s membrane can thus be easily 
differentiated [10–12]. Srinivasan et al. [10] used a high-speed, ultrahigh-resolution OCT 
to show that the Verhoeff’s membrane was located at the cone outer segment tips 
(COSTs). Here, we present a patient with AIBSE at the convalescent stage whose SD-OCT 
images showed an intact ELM and a continuous IS/OS line but an absence of the COST 
line. These findings were found only in the retinal areas with reduced responses on 
multifocal electroretinograms (mfERGs) and in the area of the scotoma. 

Case Report 

A 44-year-old Japanese man presented with a blind area in his left visual field which he had 
discovered 10 years earlier. At that time, he visited a local eye clinic but was not diagnosed with any 
specific retinal disease. In August 2009, he noticed that the blind area had worsened and visited another 
eye clinic where he was diagnosed with left optic neuritis. A brain MRI showed no abnormalities, and 
the patient received systemic steroid therapy that was, however, not effective. 

His symptom did not improve and he thus visited the Inoue Eye Clinic in March 2010. At the initial 
examination, his best-corrected visual acuity was 1.2 with a refractive error of –3.0 diopters in both eyes. 
The intraocular pressure was 11 mm Hg in the right and 10 mm Hg in the left eye. The anterior segment 
was normal. Ophthalmoscopy and fluorescein angiography revealed that the retina and choroid were 
normal (fig. 1). Goldmann visual field tests showed a relative arcuate scotoma associated with the 
physiological blind spot in the left eye. Single-flash, full-field mixed rod-cone electroretinograms 
(ERGs), photopic cone ERGs, and oscillatory potentials were normal in both eyes. However, the 
amplitudes of the mfERGs were reduced both in the area corresponding to the visual field defects in the 
left eye and in the central areas in both eyes. 

The entire macular area was scanned by SD-OCT (Cirrus OCT; Carl Zeiss Meditec, Inc.) with scan 
lengths of 9 mm. High-quality images were obtained using the 5-line raster mode. Both the ELM and 
the IS/OS line were continuous and distinct in the SD-OCT images. However, the COST line in the 
nasal macular area of the left eye was not detected (fig. 2). When the retinal thickness was measured by 
the volume scan mode of the SD-OCT, a decrease in the mean thickness in the nasal, superior, and 
temporal areas of the 9 sectors of the Early Treatment Diabetic Retinopathy Study (ETDRS) was found 
(fig. 2). The thinning appeared to be due to a thinning of the outer nuclear layer (ONL). These findings 
did not change on all examinations during the 8 months of follow-up. 
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Discussion 

Since we did not examine our patient during the acute phase of the disease, our 
diagnosis of AIBSE syndrome was based only on our findings at the chronic stage. 
Because there was  an arcuate segmental visual field defect connected to the blind spot, 
with no abnormalities in the ophthalmoscopic and fluorescein angiographic findings but 
with mfERG abnormalities in the areas of the visual field defect, we diagnosed our patient 
as having the AIBSE syndrome. Several authors [1–4, 8] have suggested that the AIBSE 
syndrome belongs to a group of diseases including AZOOR, of which the primary 
pathological sites are photoreceptors. In support of this, in one study, time domain OCT 
showed a loss or irregularity of the IS/OS line in a patient with AZOOR, and the authors 
suggested that the primary lesion occurred in the photoreceptor outer segment [5]. 

Recent improvements in the resolution of OCT instruments have allowed investigators 
to obtain higher-resolution images of the intraretinal microstructure in several retinal 
diseases [12]. The OCT images have shown that the existence of a continuous IS/OS line 
is due to well-recovered photoreceptor cells [10], and that the integrity of the ELM is 
correlated with the morphologic changes in the photoreceptor cell bodies and Müller cells 
[13, 14]. Wakabayashi et al. [14] focused on the microstructure of the outer retinal layer 
in eyes with surgically closed macular holes, and they reported that the ELM and IS/OS 
line can recover in some cases, but that the latter rarely recovered without a recovery of 
the ELM. Spaide et al. [4] found that defects in the IS/OS line were associated with an 
enlargement of the blind spot in eyes with AZOOR complex diseases. 

More recently, ultrahigh-resolution OCT and SD-OCT have been used to examine 
patients with AZOOR complex disorders, and not only a thinning of the ONL but also a 
loss of the IS/OS was observed [4, 9]. Our patient presented similar findings. The decrease 
in the thickness of the ONL plus the thinning of the inner nuclear layer in severe AZOOR 
cases have been thought to reflect a secondary degeneration after damage of the outer 
segments [5, 9]. The possibility that in some cases, the loss of outer segments in the COST 
line is secondary to a loss of photoreceptor cell bodies in the ONL cannot be denied. 
Further studies are needed to confirm this hypothesis. 

Srinivasan et al. [10] reported that the highly reflective line between the IS/OS junction 
and the retinal pigment epithelium (RPE) was the COST line, and that it was visible 
because of the different lengths of the cone and rod outer segments. Recently, a third line 
between the IS/OS line and the RPE was noted and named the intermediate line or 
Verhoeff’s line in several retinal diseases [11, 12, 15–17]. A correlation was found between 
the site of the visual impairments and the loss of the foveal COST line [15, 16]. 

Our findings are based on a single case of AIBSE, and thus they should not be extended 
to all AZOOR complex disorders until further studies are conducted. However, to the best 
of our knowledge, cases with similar findings have not been reported for any retinal 
disease. Our results support the earlier suggestion that the photoreceptors are the site of 
the primary lesion in AZOOR complex diseases [2–4]. In addition, the selective absence 
of the COST line and the regional cone dysfunction detected by mfERGs suggest that the 
photoreceptor cell bodies and rod outer segments were most likely morphologically 
intact. Whether the intact ELM and IS/OS line only appeared after the recovery or had 
been intact throughout the course of the disease process could not be determined. Further 
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longitudinal studies with large numbers of patients are required to identify the underlying 
pathology.  

We conclude that examinations of the integrity of outer retinal microstructures 
including the ELM, IS/OS, and COST lines should provide information on the disease 
process and be clinically relevant to the understanding of the pathologic mechanisms and 
the severity or stage of different retinal diseases. 
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Fig. 1. Fundus photographs, fluorescein angiogram, and full-field and multifocal ERGs from the left 
eye of the patient with AIBSE syndrome. Top: fundus photographs and fluorescein angiogram showing 
no abnormal findings. Second row: Goldmann visual field of the affected eye demonstrates an arcuate 
scotoma connected to the physiological blind spot. Third row: full-field ERGs revealing normal mixed 
rod-cone ERG and photopic cone ERG results in both eyes. Bottom: mfERGs showing a reduced 
response density in the area of the scotoma in the left eye. The response density in the central area is 
reduced in both eyes. 
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Fig. 2. SD-OCT images in our AIBSE patient. Upper left: image from a 9-mm horizontal scan of the 
right eye shows both an intact photoreceptor IS/OS line and an intact ELM. Upper right: image from a 
9-mm horizontal scan of the left eye demonstrates an intact photoreceptor IS/OS line, an intact ELM 
and the absence of the COST line between the IS/OS line and the RPE in the nasal area of the macula 
(between arrowheads). Note that the COST line is intact on the temporal site with an intact visual field. 
Bottom: volume scans of the SD-OCT showing that the mean retinal thickness of the 9 areas of the Early 
Treatment Diabetic Retinopathy Study (ETDRS) decreased. The retinal thickness in the left eye is 
thinner than that of the right eye in the volume scan analyses. 
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