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Is foveal Avascular Zone a Prerequisite for Normal Vision?
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ABSTRACT

The patients with fovea plana have greater central foveal thickness accompanying with an extreme decrease or absence of the foveal 
avascular zone (FAZ). We present a case of bilateral idiopathic isolated fovea plana who has been diagnosed during routine ophthalmic 
examination. We herein report the optical coherence tomography (OCT) and OCT angiography (OCTA) fi ndings of the patient and 
discuss the association between the absence of the foveal pit on OCT and persistence of both superfi cial and deep capillary plexi at 
foveal center in OCTA; and aim to discuss the role of foveal pit and FAZ on visual acuity. 
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unremarkable on slit-lamp biomicroscopy and intraocular 
pressure was within normal limits and there was blunted 
foveal refl ex bilaterally. Spectral-domain OCT (Spectralis 
OCT, Heidelberg, Germany) revealed fl attening of the 
foveal contour with loss of the foveal pit bilaterally. 
(Figure 1) There was persistence of all inner retinal layers 
in both eyes throughout the central retina including where 
the foveal pit was expected to be. XR Avanti AngioVue 
(Optovue, Fremont, California, USA) was used for OCTA 
image acquisition and revealed that small capillaries from 
the superfi cial and deep retinal plexus crossing the midline, 
resulting in an absent FAZ. (Figure 2, 3) 

DISCUSSION

The fovea, which is directly related to visual acuity, is a 
unique part of retina exclusively containing cones with 
elongated outer segments and an underlying capillary 
free region. Fovea plana, which was formerly termed as 
a misnomer, foveal hypoplasia, is the anatomical lack 
of foveal pit, and usually associated with some ocular 
disorders such as albinism, PAX-6 gene mutation, 
incontinentia pigmenti, nanophthalmos, achromatopsia 
and retinopathy of prematurity.3 It was also reported that 
patients with threshold retinopathy of prematurity who had 
been treated with transscleral diod laser had a signifi cantly 

INTRODUCTION

Fovea plana, which is defi ned as the anatomical lack of foveal 
pit on optical coherence tomography (OCT), is usually 
associated with some disorders such as albinism, PAX-6 
gene mutation, incontinentia pigmenti, nanophthalmos, 
achromatopsia and retinopathy of prematurity; of most are 
related to decrease in visual acuity.1,2 However, idiopathic 
isolated fovea plana is less common, and the absence 
of foveal pit does not necessarily result in a poor visual 
outcome in those patients.3 We herein report the OCT 
and OCT angiography (OCTA) fi ndings of a patient with 
bilateral idiopathic isolated fovea plana, and discuss the 
association between the absence of the foveal pit and the 
persistence of both superfi cial and deep capillary plexi at 
the foveal center, and relationship of foveal avascular zone 
(FAZ) with visual acuity.

Case Report

A-45-year old man, who has no past history of systemic 
and ophthalmic disorders besides myopia, admitted 
to our outpatient clinic for routine ophthalmological 
examination. His best corrected visual acuity was 20/20 
on both eyes with -1.0 D myopic correction. There was 
no history of any ocular or systemic diseases, and there 
was no history of prematurity. Anterior segments were 
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development of the foveal pit has been reported to be 
related to the absence or reduction of FAZ.4 The patient 
reported here provides clear evidence that the absence 
of FAZ does not necessarily result in disruption to other 
developmental processes within the foveal area. The 

increased macular thickness and higher incidence of 
absence of foveal depression with decreased visual acuity.2 
We herein report a patient with bilateral idiopathic isolated 
fovea plana who lacks foveal pit on OCT and FAZ on 
OCTA but still retained good visual acuity. The abnormal 

Figure 1: Optical coherence tomography images of the (A) right and the (B) left eyes demonstrating absence of foveal pit.

Figure 2: Optical coherence tomography angiography 
(OCTA) of the right eye (A) 3x3 mm scan of the superfi cial 
capillary plexus showing that the superfi cial retinal 
capillaries crossing the foveal center (B) 3x3 mm scan of 
the deep capillary plexus showing that the deep retinal 
vessels extending into the foveal center (C) Corresponding 
B-scan OCT image displays the level of the superfi cial 
retinal OCTA (D) Corresponding B-scan OCT image 
displays the level of the deep retinal OCTA.

Figure 3: Optical coherence tomography angiography 
(OCTA) of the left eye (A) 3x3 mm scan of the superfi cial 
capillary plexus showing that the superfi cial retinal 
capillaries crossing the foveal center (B) 3x3 mm scan of 
the deep capillary plexus showing that the deep retinal 
vessels extending into the foveal center (C) Corresponding 
B-scan OCT image displays the level of the superfi cial 
retinal OCTA (D) Corresponding B-scan OCT image 
displays the level of the deep retinal OCTA.
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anatomical change at the fovea. Future studies related to 
visual acuity and some other visual function tests such 
as contrast sensitivity depending on the FAZ area will be 
interesting. 
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presence of fovea plana has been reported in up to 3% of 
children with normal visual acuity. 5

Samara et al. proposed that OCTA provides a non-invasive 
method to measure FAZ in a normal population and 
concluded that FAZ area correlate inversely with foveal 
thickness. 6 Dubis et al. used adaptive optics scanning laser 
ophthalmoscope to study the correlation between foveal 
pit morphology and FAZ area; and found a correlation 
between foveal pit depth and FAZ area.7 These results are 
in accordance with the fi nding of small FAZ in preterm 
infants as they are known to have signifi cantly greater 
CMT when compared to full-term infants.8 Correlation 
of FAZ area with increased central macular thickness and 
decreased foveal pit depth is in agreement with our patient. 
The change in FAZ size with changing retinal thickness 
was explained by the developmental model of the primate 
fovea by Springer and Hendrickson.9,10 They suggested 
that once the FAZ is formed at 24 to 25 week of gestation, 
the foveal pit progressively deepens under the effect of 
intraocular pressure. Afterwards, there is migration of inner 
retinal layers away from the foveal center, migration of the 
cone photoreceptors into the foveal center, and elongation 
of the photoreceptors with ongoing axial growth. Absence 
of FAZ in our patient with fovea plana supports the 
developmental models in which FAZ size is interrelated 
with the structure of the fovea.

Marmor et al. showed that foveal cone specialization, 
represented on OCT by the lengthening of the outer segment 
at the fovea, can be preserved even in the absence of a 
foveal pit and concluded that a foveal pit is not required for 
foveal cone specialization.3 They also demonstrated that 
central multifocal electroretinogram (mfERG) responses 
were normal in patients with fovea plana. Contrary, 
McTrusty et al. reported multifocal ERG recordings of a 
patient with fovea plana which showed a slightly reduced 
central peak.11 Our patient showed a normal outer retina 
on OCT with thickening of the outer segments of the 
photoreceptors and the outer nuclear layer, but he lacked a 
foveal pit due to a possible failure of centrifugal migration 
of the inner retinal layers. We also found an incomplete 
development of the foveal vascular pattern, showing an 
absence of the FAZ with preservation of the normal fusion 
of the SCP and DCP at the fovea. So, neither a foveal pit 
nor FAZ is critical for preservation of a good visual acuity.

In conclusion, we report a case of idiopathic isolated fovea 
plana and absent FAZ with preserved visual function 
which confi rms that fovea plana is a benign condition not 
requiring any intervention despite the presence of gross 


