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ABSTRACT

Background: Foveal hypoplasia is a disorder in which the fovea does not develop normally. 
It is commonly associated with congenital nystagmus and other developmental conditions, 
such as aniridia and albinism. 

Case Report: We examined a 15-year-old female who presented with foveal hypoplasia and 
congenital nystagmus in the absence of any systemic or anterior segment abnormalities. 
Genetic testing showed a novel PAX6 missense mutation.

Conclusion: This report highlights a case of autosomal dominant, isolated foveal hypoplasia 
with a novel PAX6 mutation without any anterior segment anomalies.
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Introduction
Foveal hypoplasia results from improper 

development of the retina. It is characterized 
by a lack or reduction of the foveal pit, with 
the presence of all inner retinal layers within 
the foveal region.1 Nystagmus is a common 
ocular finding in patients with foveal hypo-
plasia. Other findings or conditions may 
include: aniridia, albinism, corneal anomalies, 
premature cataracts, keratitis, optic nerve 
anomalies, or iris hypoplasia.2-4 Cataract onset 
can occur in a patient’s second or third decade 
of life but has been documented as early as 
age 13.5

Here, we present a case in which a teen-
ager had a novel autosomal dominant PAX6 
missense mutation associated with foveal 
hypo plasia and nystagmus without the 
presence of anterior segment anomalies, 
cataract formation, or associated systemic 
findings. Nonsyndromic autosomal dominantly 
inherited foveal hypoplasia associated with a 
PAX6 mutation is rare.

Case Report
A 15-year-old Caucasian female presented 

with complaints of difficulty seeing at a 
distance with her current glasses. Her medical 
history was unremarkable. There was a strong 
paternal family history of nystagmus, including 
her father, paternal aunt, paternal grandfather, 
and paternal great grandfather (Figure 1). The 
patient was last seen in our office at 3 months of 
age and was diagnosed with foveal hypoplasia. 
The patient’s father was examined by the authors 
at the patient’s initial visit. An examination of 
his anterior segment was unremarkable for any 
anomalies, while an examination of his fundus 
showed foveal hypoplasia and a prominent 
nystagmus. An optical coherence tomography 
(OCT) measurement confirmed the diagnosis 
of foveal hypoplasia for the patient’s father. 
The patient’s father and other relatives were 
not available for genetic testing or further 
examination. 

The patient’s best-corrected visual acuity 
was 20/50, with a moderate myopic and astig-
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matic correction in each eye. Color vision 
testing using Ishihara plates was normal in 
each eye, as were the intraocular pressures of 
14 mmHg. Anterior segment findings included 
mild bilateral ptosis, encroachment of limbal 
vessels (characteristic of a contact lens wearer), 
and a mildly fibrillar vitreous in each eye 
on slit lamp biomicroscopy. No evidence of 
cataracts, corneal anomalies, or iris anomalies 
was detected in either eye. The patient had 
a low-amplitude, high-frequency, pendular 
nystagmus in each eye. Posterior segment 
findings were within normal limits, with the 
exception of the macula. There was no evidence 
of a foveal reflex or any macular pigmentation 
in either eye. Spectralis HRA+OCT (Heidelberg 
Engineering Inc., Massachusetts, USA) imaging 
showed an absence of the foveal pit and 
continuation of all retinal layers within the 

Figure 1. Pedigree of patient’s family documenting autosomal dom-
inant transmission. The cross-hatching pattern indicates that the in-
dividual is affected per history. The solid black pattern indicates that 
the individual is affected. The squares represent males, and the circles 
represent females. The proband is noted by an arrow. 

Figure 2. No foveal pit is evident on OCT imaging in either the patient’s right eye (a) or left eye (b). All inner retinal layers extend 
through the foveal region in each eye. The vertical line on the leftmost image represents the orientation of the cross section  
represented in the rightmost image.
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is associated with PAX6 mutations. The 
human fovea develops at around 30 weeks 
of gestation; at this time, mitotic cells have 
been shown to express PAX6.6 It is thought 
that a malfunction of the PAX6 gene at this 
later stage of development can cause poor 
differentiation within the foveal area, resulting 
in foveal hypoplasia.6 There have been only 
a few documented cases of nonsyndromic 
foveal hypoplasia with a known PAX6 
mutation.8 This manuscript highlights this 
uncommon presentation and underpins the 
value for the screening of PAX6 mutations in 
patients with isolated foveal hypoplasia even 
in the absence of iris defects.5 A careful slit 
lamp biomicroscopic examination of the iris 
is mandatory since defects in the iris can be 
subtle.
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