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Table 2: The behavioral data of accuracy and reaction time (millisecond) expressed in mean, standard deviation, median, upper
and lower quartiles.
N
mean
SD
median
Q25
Q75
ACC
control subjects
13
99.23
1.88
100.00
100.00
100.00
Severe amblyopes
13
98.00
3.11
100.00
95.50
100.00
mild-to-moderate amblyopes
14
98.29
4.03
100.00
97.00
100.00
RT
control subjects
13
332.17
69.47
325.20
271.51
372.08
Severe amblyopes
13
326.74
60.26
310.13
266.70
386.77
mild-to-moderate amblyopes
14
309.60
68.29
324.15
243.85
361.08
AC: accuracy, RT: reaction time, N: number of subjects, SD: standard deviation, Q25: lower quartile,Q75: upper quartile.

memory within the stimulus environment. Whereas the
P3a ERP, mainly evoked by novel distractor stimuli, has
an intense frontal distribution and correlates with selection
of stimulus information governed by attentional orienting10.
A large variety of stimuli has been adopted to elicit
ERP waveforms, such as facial images11, Vernier stimulus12, pattern-reversal and motion-onset stimuli13 and
Gabor patches14. Gabor patches which consist of sinewave gratings with peripheral Gaussian decreasing, are
mainly used in vision laboratories because they have characteristics that match with the receptive field properties
of neurons in the primary visual cortex15. On the other
hand, directions and spatial frequencies of Gabor patches
could be easily modulated to study brain activity at different task loads. Therefore, we chose Gabor patches as
visual stimuli in the present study.
Although abnormal visual processing at early stages
in amblyopes has been confirmed, little is known about
the cognitive processing of visual attention at late stages.
Therefore, we utilized the visual Oddball task with novel
stimuli to elicit P3a ERPs and investigated cognitive processing at the frontal lobe in anisometropic amblyopes of
distinct degree.
Methods
Subjects
In this study conducted between October 2014 and January 2015, 40 subjects participated (age rang 13-33 years).
We recruited 13 severe anisometropic amblyopes [mean
age ± standard deviation (SD): 18.00 ± 5.21 years, 6 males,

Figure 1: Three patterns of stimuli randomly presented into
the amblyopic eye or the nondominant eye (controls). Gabor
patches directed at 135° are target stimuli which require responses from the subjects (pressing the ENTER button) while
45° Gabor patches and smiling faces serve as non-target stimuli and novel stimuli requiring no physical responses.

7 females] and 14 age and sex matched mild-to-moderate
amblyopes (mean age ± SD: 20.42 ± 6.09 years, 6 males, 8
females) from the ophthalmology department of the West
China Hospital. The diagnosis of anisometropic amblyopia
was defined as astigmatic anisometropia of more than 1.50
diopters and/or hyperopic anisometropia of more than 1.00
diopter. Severe anisometropic amblyopia was defined as
best corrected LogMAR visual acuity above or equal to 0.7
and mild-to-moderate amblyopia between 0.1 and 0.7 in the
amblyopic eye. Exclusion criteria included the existence of
systemic diseases or other ocular abnormalities; strabismus
or history of strabismus surgery and eccentric fixation. We
also recruited 13 healthy subjects (mean age ± SD: 20.69 ±
1.97 years, 6 males, 7 females) for controls who were age
and sex matched to the other two groups. Best corrected
LogMAR visual acuity of the healthy controls was below
0.1 with absence of other ocular abnormalities or systemic
diseases. All subjects were right-handed and were examined
by an ophthalmologist and anoptometrist, and were fitted
with the optimal correction (Table 1). In addition, the non
dominant eye of the control subjects was determined by the
hole-in-card test to facilitate comparison of the amblyopic
and control subjects. An additional 14 amblyopic patients
and five control subjects were tested, but not included in
the final analysis due to issues related to high levels of
movement artifacts in the ERP waves.
Approval for this study was obtained from the institutional review board of West China Hospital of Sichuan
University [No 2014 (33), 1-6-2015]. Informed consent

Figure 2: The 64 Ag/Agcl scalp electrodes mounted on theelastic cap (Easycap GmBH, Herrsching-Breitbrunn, Germany). After wearing the Easycap, subjects placed their chins
on a chin rest and viewed the central display horizontally with
the amblyopic eye or the nondominant eye (controls).

