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Abstract: Eye dominance is often defined as a preference for the visual input of one eye to the other. The dominant eye is a 

common human side of the functional advantages and is significant for clinical diagnosis and treatment of eye disease. While 

significant research has been performed on the dominant eye, researchers are still unable to come to a general consensus 

because they are unable to delve deeply into researching the dominant eye in more details. This is very much unlike the study 

of the human limbs as, over the years, scientists have been able to successfully research its functionality in every aspect. 

Research from the dominant eye is divided into three phases: Pre-critical, critical period, after the critical period. Ocular 

dominance is the advantage of a three-dimensional situation, including sighting, movement, acuity, representing different 

aspects respectively. There are different advantage aspects with different inspection methods. The dominant eye in oblique 

amblyopia treatment, optometry, refractive surgery has an important application value. With the rapid development of marginal 

disciplines such as brain science, neurodevelopment, and neurobiology, the rapid advancement and widespread application of 

neuroelectrophysiology and optical imaging technology have led to deeper research and understanding of the dominant eyes. 

The purpose of this article is to assess the focus on the dominant eye formation mechanism, inspection methods and review the 

status of clinical diagnosis and the treatment of eye diseases. 

Keywords: Dominant Eye, Formation Mechanism, Dominant Eye Measurement 

 

1. Introduction 

Humans have pairs of organs that have the same function 

and are symmetrically distributed, but this symmetry is not 

absolute. Some common examples are the dominant eye, 

handedness, foot preference, the advantages of the brain etc. 

Since Porta first proposed the concept of the dominant eye in 

1593 and divided the dominant eye into right eye advantage 

and left eye advantage, researchers' studies of the dominant 

eyes have never stopped. Unlike the study of the human 

limbs, which has progressed exponentially over the years, 

investigative research for the dominant eye still continues 

while researchers fail to reach a consensus [1]. In 1903, 

Rosenbach [2] first discussed the problem of eye superiority. 

He believed that although both eyes received the same or 

different visual signals, most people had one dominant eye, 

but the superior eye was not necessarily the one with the 

better vision. Clinically, the eye with positioning priority is 

generally understood to be the dominant eye. The actual 

advantages include the following aspects: sighting, 

movement, acuity, and the competitive relationship 

representing different levels respectively [3]. The eye that 

plays a dominant role in positioning is called the sighting 

dominant eye. In the wide movement, that is, during the 

process of increasing the viewing angle of both eyes, the eye 

that always maintains the attention is called the sports 

superiority eye [4]. The perceptual advantage eye mainly 

reflects the lateral advantage of the cerebral cortex in 

processing binocular visual input information. When 

complex cells in the visual cortex receive binocular 

stimulation input, one eye tends to dominate, and the 

dominant eye produces more frequent discharges than the 

non-dominant eye [5]. This reflects the relatively sensitive 

eye of the central brain to binocular visual signals, known as 
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the sensory dominant eye. The sensory dominant eye 

formation mechanism is similar to the binocular competition 

inhibition mechanism in patients with strabismus and 

amblyopia [6]. Previous studies have suggested that the 

dominant position of the dominant eye is formed during the 

plastic phase of visual development, and a dominant column 

is formed in the brain. It is difficult to change without strong 

stimulation [7-8]. 

2. Formation Mechanism of the 

Dominant Eye 

For binocular vision mammals, external objects are imaged 

on the retina through a refractive medium, and the retinal 

image is projected along the optic nerve and through the 

lateral geniculate body to the cerebral cortex. In this process, 

the axons retained the original nerve layers of different eyes, 

and eventually formed cortical cell plaques of different eyes 

in the cortex. Huber found through in vitro microelectrodes 

[9] that these cortical cells have the same orientation to the 

axis gathered together, spaced apart from each other to form 

a vertical columnar structure. Cortical cell columns of 

different orientations are driven by the left and right 

dominant eyes, respectively. Such dominant cortical cell 

columns are called eye dominant columns. The development 

of the eye superiority column is divided into three phases, 

before the critical period, the critical period, and after the 

critical period. The ocular dominant column is formed before 

the critical period [9], which is the embryo stage. 

Developmental impairment in the visual system during the 

critical period can cause eye disease, such as Infantile 

Nystagmus [10]. Crowley [8], and other studies, found that 

monocular or binocular visual deprivation before the critical 

period did not affect the formation of the dominant eye 

column. It may be argued that the self-generation activity of 

the Retinal and Lateral Geniculate Body (LGB) plays an 

important role in the development of the dominant column of 

the eye, which may be related to the spontaneous discharge 

of the retinal and brain cells. Studies have shown [9] that 

using drugs to block spontaneous discharge of the retina 

before the formation of the dominant column, and normal 

separation of the dominant column has not been observed in 

adult mice. The above proves that blocking the autogenous 

activity of the early retina will affect the dominant column of 

the cerebral cortex formation. The critical period is the age 

range from birth to 3 years, the period during which human 

nerves gradually mature. The visual system can adjust and 

change neural connections and synaptic structures according 

to the stimulation of the visual environment. After the critical 

period, the dominant eye and dominant column stabilize. 

Without greater stimulation, the plasticity is small. Some 

recent studies have used different methods, such as using 

VEP to record activity-dependent signals and the rapid 

expression of immediate early genes (lEos) that mark cortical 

cells, which showed evidence that, in adult mice, the 

dominant eye changes in the dominant column. These 

experiments indicate the presence of plasticity in the 

dominant eye after the critical period in mice [11-12]. Latest 

research, compared contrast thresholds between the dominant and 

non-dominant eyes, have found that the dominant eye was more 

sensitive overall than the non-dominant eye to both stimuli [13]. 

3. Dominant Eye Measurement 

Dominant eye is a three-dimensional advantage structure 

composed of sighting, movement, and binocular sensory 

competition. The eye advantage itself is multi-faceted, and 

clinical methods for measuring dominant eye are different 

according to different aspects of the dominant state. All 

examination methods must be performed with the correction 

of Refractive error. 

3.1. Sighting Dominant Eye Measurement 

Sighting dominant eyes can be measured using the 

hole-in-card method, pointing-a-finger method, and prism 

method. 

Hole-in-Card Method: The subject was given a piece of 

cardboard in which there was a central circular hole 3cm in 

diameter. The patient was asked to hold the cardboard with 

both hands and to view a target 6m away through the hole, 

with both eyes open. When the dominant eye was covered, 

the target could not be seen through the hole. Alternatively, 

when the nondominant eye was covered, the dominant eye 

continued to see the target through the hole. 

Pointing-a-Finger Method: Gaze at a certain point in the 

distance, put your thumb on the line of sight. Ask the patients 

to close his right eye, and if his thumb covers the point, it is 

the left dominant eye. Otherwise, the right eye is the sighting 

dominant eye. This inspection process requires that the 

patient not move. Pointing-a-Finger does not require an 

inspection device, but it is difficult to understand, and some 

patients treat one hand as two because of physiological 

diplopia, which makes inspection difficult. 

Prism Method: The basal-down prism is placed in front of 

the eyes, and both eyes are quickly covered to determine the 

superiority of attention in the eyes [14]. 

Studies have shown [15] that the results of hole-in-card 

method and pointing-a-finger method for determining the 

dominant eyes are equivalent. Because the card hole method 

is simple and easy to understand, it is widely used in clinical 

measurements of sighting dominant eye. 

3.2. Motor Dominant Eye Measurement 

Motor dominant eyes can be evaluated using convergence 

near-point test and the Dunlop method. 

The convergence near-point test: Ocular dominance was 

confirmed by having the subject fixate on an object that was 

moved toward the nose until divergence occurred in one eye, 

which was taken to be the nondominant eye. The divergence 

in one eye was judged by an ophthalmologist. 

The Dunlop Method: Determining the dominant eye using 

Synoptophore is based on binocular accommodation. It is 
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taking the subjective feeling of the examinee as the end point 

of the examination, so this method is difficult to understand. 

Therefore, the convergence near-point test is widely used as 

the examination method to measure the motor dominant eye. 

3.3. Sensory Dominant Eye Measurement 

The methods that can be used for the sensory dominant eye 

include the additional lens method, the Worth four-point 

method, and the continuous flicker suppression method. 

Additional Lens Method: Add negative lenses of the same 

degree in front of both eyes. If the lens has worse visual 

quality when added to the right eye, the right eye is the 

sensory dominant eye, otherwise the left eye is the sensory 

dominant eye. The principle of this method is that reducing 

the monocular vision, the visual quality of binocular retinal 

imaging is affected, and the sensory dominant eye blur has a 

greater impact on the binocular retinal imaging quality 

[16-20]. 

Worth Four-Point Method: The examinee wears lenses 

with red eyes on the right and green on the left. Looking at 

the four-point light on the comprehensive optometry device, 

if the patient sees four lights, two red lights and two green 

lights, the right eye is the perceptual dominant eye, and if 

three green lights and one red light, the left eye is perceptual 

Dominant eye. Studies have shown that [21] Worth's 

four-point method has its test results disturbed by the 

subjects' perception, understanding, and color. At the same 

time, the inhibition reaction, diplopia reaction, and fusion 

reaction can also affect the results. 

The continuous flicker suppression method [22] uses a 

computerized system based on the principle of "two-eye 

competitive balance" to implement a precise judgment and 

quantify the size of the dominant superior eye. 

The above three inspection principles are based on the 

normal sensory fusion of the two eyes to determine which 

eye of the retinal image is dominant during the fusion process 

of the two eyes, thereby determining the sensory dominant 

eye. 

4. The Status and New Research 

Progress of the Dominant Eye 

4.1. Feature Distribution of the Dominant Eye 

4.1.1. Dominant Eyes and Right or left eye 

Studies have shown [1, 23-26] that, whether at home or 

abroad, the distribution ratio of right eye dominance in the 

population is higher than that of the left eye. Linke et al.'s [27] 

study of 10,264 patients with myopia showed that the right 

dominant eye is higher in men (64.9%) than in women 

(62.4%). 

4.1.2. Dominant Eyes and Development of Myopia 

The prevalence of myopia has increased dramatically in 

recent years in many parts of the world [28]. Nevertheless, 

the etiology of myopia remains unclear, although both 

genetic and environmental components are thought to be 

involved. A retrospective study of 2,453 people by Eser et al. 

[29] showed that there was no significant difference between 

the average equivalent spherical lens of the dominant and 

non-dominant eyes. Yang et al.’s [30] research showing that 

dominant eyes have no major significance for the 

development of myopia. However, with the deepening of the 

understanding of dominant eyes, Cheng et al. [31] first 

pointed out that dominant eyes were more myopic than 

non-dominant eyes in 55 adult cases with Anisometropia > 

0.5D. It is statistically significant, and it is proposed, that 

different people have different degrees of advantages in their 

superior eyes. The greater the degree of superiority, the more 

likely they are to develop a high degree of refractive error. 

The current view of retinal defocusing to explain the 

development of myopia is supported by relevant researchers 

[32]. A recent study [33-35] showed that if the accuracy of 

the adjustment in near work fails to maintain a defocused 

retinal image, it can lead to the development of myopia. The 

dominant eye plays a primary role in accommodation during 

binocular viewing, with an increased static tonus of its ciliary 

muscle compared with that of the nondominant eye [8, 36]. 

The increased static tonus of the ciliary muscle may interfere 

with normal accommodative responses. Because ocular 

dominance represents the tendency to prefer visual input 

from the dominant eye, the preferential use of the dominant 

eye for viewing might render the dominant eye more myopic 

than the nondominant eye. 

However, Linke et al. [27], Ito et al. [37] and Wang et al. 

[38] have shown that non-dominant eye refractive power is 

higher, especially for people of high Anisometropia. People 

with Anisometropia have a higher probability of experiencing 

non-dominant eye refraction errors. When the Anisometropia 

is greater than 2.5D, the refractive power of non-dominant 

eye is high and statistically significant. So, does the 

non-dominant eye's myopia and myopic astigmatism develop 

faster? Or, is it because the myopia and high myopia 

astigmatism have a tendency to develop into non-dominant 

eyes? Due to the limitation of cross-sectional design, these 

studies have not been concluded. 

4.1.3. Dominant Eyes and Dominant Hands 

Studies [39] indicate that the presence of the dominant 

hand will affect the measurement results of the dominant eye. 

Xia et al. [40] considered that the formation of myopia is 

closely related to the formation of right-handedness. The 

reason is that the width of the occipital cortex visual center, 

left occipital region width ratio of non-right-handers than 

right-hand were large, which may cause the right limb to 

receive more nerve, more turn right limb movement also 

stimulates the left side of the brain's development, the 

formation of childhood handedness leading to the left and 

right brain's visual cortex development imbalance, thereby 

forming a side of the visual function. The study of the card 

hole method and the radio spot approach method [41] shows 

that the former has higher right-eye dominance than the latter, 

because right-handedness is a more common trait, and the 

close relationship between eyes and hands is gradually 
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established. If the eye dominant is not obvious, it will appear 

to the right eye dominance. 

4.2. Dominant Eye and Optometry 

Studies have shown that [42] an optician should maintain 

the same dominant eye before and after correcting refractive 

error. This is because the dominant eye column of the 

occipital visual cortex of the human brain is formed before 

the critical period, it is difficult to change after the dominant 

column is formed, but the vision of the dominant eye is 

reduced for a long time. The input of ocular visual 

information causes the dominant eye to drift to clear vision. 

As a result, the dominant eye is remolded. Increasing the 

burden on the non-dominant ciliary muscles during this 

process can cause subjective discomfort to the wearer [43]. 

4.3. Dominant Eye and Oblique Amblyopia 

The study found that for patients with intermittent 

exotropia, the dominant eye with small-angle intermittent 

exotropia can be determined by measuring the Sighting 

dominant eye, and the coincidence rate between the Sighting 

dominant eye and the dominant eye is as high as 97% [44]. 

Correcting common strabismus in the dominant eye has the 

advantages of large correction, less surgical muscles involved, 

quick recovery of binocular monoopia, and improvement of 

amblyopia. This view has been recognized by many scholars 

both at home and abroad [45]. 

In the treatment of amblyopia, the dominant eye is covered, 

and appropriate visual stimulation is given to the amblyopic 

eye to slow down or eliminate the long-term suppression of 

the amblyopic eye from the dominant eye, as a result, the 

vision of the amblyopic eye improves. This is based on the 

plasticity principle of the dominant eye. By suppressing and 

covering the dominant eye, after the sensitive period of 

amblyopia correction, the changes in the dominant cortical 

column of the cerebral cortex stabilize, and finally, the vision 

balance of both eyes is achieved. 

4.4. Dominant Eye and Refractive Surgery 

With the improvement of people's material life, the 

requirements for visual quality is also increasing. Currently, 

only good eyesight cannot meet the needs of patients and it is 

also no longer the only goal of refractive surgery. Refractive 

doctors are mostly concerned about how to improve the 

visual quality of patients and improve patient satisfaction 

after surgery. A clinical study found that some patients with 

visual acuity improved significantly in their dominant eye. 

However, most often complained about the decline in the 

quality of visual comfort after surgery. The current analysis 

of the decline in satisfaction after refractive surgery mainly 

lies in the occurrence of intraoperative and postoperative 

complications. Such as, decentration and postoperative 

decreased tear film quality, less attention is paid to the 

conversion of dominant eyes before and after refractive 

surgery. In a research of 118 patients who had undergone 

LASIK eye surgery, it was discovered that the dominant eye 

did not convert within the 3 months limitation period. Luo et 

al. [46] found that the patients could occur dominant eye 

conversion after LASIK surgery and pointed out that it may 

be related to preoperative uncorrected visual acuity level and 

the degree of myopia. In his study, Wang et al. [47] noted that 

LASIK surgery worked as a stimulant which causes a 

conversion in the dominant eye while correcting the myopia. 

This was proof that ocular dominance plasticity is present in 

the dominant eye after the critical period. Patients who have 

Anisometropia with dominant eye, as well as a high degree 

of myopia of both eyes, tend to change the dominant eye 

after LASIK surgery. Studies have shown that refractive 

surgery will more than likely affect the dominant eye choice 

after breaking the original balance of binocular vision in the 

binocular dominant eye then for the implementation of 

myopic surgery. Why convert the dominant eye of some 

patients, For those patients who have a dominant eye 

conversion after surgery, will they switch back to the 

establishment of binocular vision balance? There is no report 

of the research. 

Hu et al. [48] researched the excimer laser treatment of 

presbyopia surgery design monocular as the basis, using a 

selective inhibition of the brain, the dominant eye is 

completely corrected for farsightedness, while the 

non-dominant eye retains a certain degree of nearsightedness 

for nearsightedness. Eyes monovision obtained distance 

vision after surgery was significantly better than the 

dominant eye for distance vision. When the human eye near 

vision by the ciliary muscle contraction to cause a change of 

curvature so that the lens near object can be clearly imaged 

on the retina, ciliary muscles relax so that distant objects are 

in clear view of the human eye object [49]. The presbyopia 

becomes blurred as a result of age-related decline and ones’ 

ability to regulate ciliary body [49-50]. Clinically, based on 

the theory of monocular vision, presbyopic patients can see 

both near and far objects by wearing contact lenses, or by 

obtaining corneal refractive surgery or intraocular refractive 

surgery [51-52]. Some studies [53-54] show that in the 

treatment of presbyopia, "monovision" has been widely used 

and accepted in clinical practice. The success rate of contact 

lens treatment for presbyopia is 70% - 80% [54-57]. Clinical 

studies have shown that [58] monovision clear view both 

near and distance objects, design implementation monovision 

for early presbyopia patients will have good efficacy. 

5. Conclusions 

The dominant eye is one of the advantages of the common 

functional characteristics of human beings. Researchers have 

made great progress in the research of the dominant eyes; 

however, mankind still has not solved the mystery. Whether 

or not it is dependent on strabismus, amblyopia treatment, or 

by fitting glasses, excimer laser surgery, or intraocular lens 

implant surgery treatment of refractive errors, all those 

diseases need to take the importance of the dominant eye into 

account. 
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