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ANISEIKONIA

Primary Disciplinary Field(s): Ophthalmology, Optometry, Visual Neuroscience

1. Core Definition

Aniseikonia (n.) is a visual anomaly characterized by a perceived difference in the size and/or

shape of the images formed on the retinas of the two eyes. While the term technically refers to the

difference in the physical size of the retinal images, the clinically relevant aspect is the resulting

perceptual imbalance--the brain receives two images of unequal magnification, making successful

binocular fusion difficult or impossible. This condition leads to significant discomfort, including

severe eyestrain (asthenopia), headaches, and fundamental disruptions to depth perception

(stereopsis) and spatial localization. An individual suffering from this condition may observe that a

single, constant object appears to be a different size depending on which eye is used to view it,

undermining the coherence of the visual field. The inability to seamlessly integrate disparate

images forces the visual system to suppress one image or results in spatial distortion, directly

impacting daily activities requiring fine visual judgment.

2. Etymology and Historical Development

The term aniseikonia is rooted in Greek, combining the prefix an- (meaning not or unequal), iso-

(meaning equal), and eikonos (meaning image), literally translating to "not equal image." Although

the underlying phenomenon of visual discomfort due to unequal image size had been noted

previously, the condition was formally named and comprehensively studied in the 1920s and

1930s. Key research efforts were spearheaded at the Dartmouth Eye Institute in the United States,

particularly by Walter B. Lancaster and Kenneth N. Ogle, who developed the theoretical framework

and clinical tools necessary for its diagnosis. Their work shifted the understanding of binocular

vision problems beyond simple refractive errors, establishing that image size differences, even as

small as 1 to 3 percent, could be clinically significant and highly symptomatic.

A critical development in the history of aniseikonia diagnosis was the invention of the

Eikonometer, a specialized instrument designed to measure the perceived difference in image

size between the two eyes with high precision. This instrument allowed clinicians to quantify the

percentage of magnification difference, moving the diagnosis from subjective observation to

quantitative science. While modern diagnostic tools have become more automated and computer-

assisted, the foundational principles established by Ogle and his contemporaries remain central to

understanding and managing this complex visual disorder. The recognition of aniseikonia as a

distinct entity allowed optometrists and ophthalmologists to develop specialized corrective

strategies tailored specifically to image magnification rather than solely focusing on refractive

power correction.
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3. Key Characteristics (Symptoms and Classification)

The primary clinical manifestation of aniseikonia is spatial distortion, where the viewer incorrectly

perceives the orientation, distance, and size of objects in three-dimensional space. Patients often

report difficulties with coordination, dizziness, motion sickness, and severe asthenopia, which

worsens during tasks requiring sustained binocular effort, such as reading or driving. Crucially, the

condition undermines stereopsis (high-grade depth perception), as the brain cannot successfully

process the small horizontal disparities required for stereovision when the overall image

dimensions are unequal. In severe cases, the brain may resort to suppression, ignoring the input

from one eye entirely to avoid the distress caused by fusing mismatched images, which further

degrades binocular function.

Aniseikonia is typically classified based on the nature of the image size discrepancy:

Overall Aniseikonia: This is the most straightforward classification, where the image in one eye is

uniformly larger or smaller than the image in the fellow eye across all meridians (horizontal,

vertical, and oblique).

Meridional Aniseikonia: The size difference is restricted to a specific meridian, meaning the

image is stretched or compressed along one axis. For example, a patient might perceive the image

as being 5% larger vertically but 0% different horizontally, leading to a profound change in the

perceived shape of objects (e.g., squares appearing rectangular).

Static vs. Dynamic Aniseikonia: Static aniseikonia refers to the image size difference observed

when the eyes are fixating straight ahead. Dynamic aniseikonia refers to the changes in image size

relationships that occur as the eyes move through the periphery of the corrective lenses, often

exacerbating the symptoms experienced by the patient.

4. Etiology (Causes)

The underlying causes of aniseikonia can be broadly divided into optical factors (differences in the

physical components of the eye and corrective lenses) and neurophysiological factors (differences

in central processing). The most common cause is the existence of anisometropia, a condition

where the two eyes have significantly different refractive errors (e.g., one eye is highly nearsighted

while the other is highly farsighted). When anisometropia is corrected, the choice of correction

mechanism dictates whether aniseikonia is induced or compensated for.

A significant clinical cause is induced aniseikonia, resulting directly from the implementation of

corrective optics. The original source content specifically highlights that the condition "oftentimes,

the condition results from lens or corneal alterations made in a surgical procedure." This refers to

procedures such as cataract surgery where an intraocular lens (IOL) is implanted, or refractive
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surgeries like LASIK, which reshape the cornea. If the IOL power or corneal reshaping differs

significantly between the two eyes, a substantial magnification difference can be introduced.

Furthermore, correcting anisometropia using standard spectacle lenses often introduces

magnification differences, as spectacles are positioned at a distance (vertex distance) from the

eye, affecting the magnification properties according to lens thickness and curvature.

In contrast, contact lenses often mitigate refractive aniseikonia because they rest directly on the

cornea, eliminating the vertex distance factor and resulting in nearly equal retinal image sizes,

even in cases of moderate to high anisometropia. However, when spectacles are necessary,

custom optical engineering is required to manipulate lens parameters--thickness, base curve, and

vertex distance--to achieve equal magnification, even if it compromises the aesthetic appearance

of the lenses. A less common, but important, cause is neurophysiological aniseikonia, which

occurs when the optical image sizes are equal, but the brain processes them differently due to

asymmetry in the distribution or density of photoreceptors or central visual pathway anomalies.

5. Diagnosis and Measurement

Accurate diagnosis of aniseikonia is mandatory for successful treatment, given that the underlying

refractive error (anisometropia) must be clearly separated from the resulting magnification error

(aniseikonia). The clinician must determine not only the presence of the condition but also the

exact percentage and axis of the size difference. Traditional diagnostic methods relied heavily on

subjective instruments like the standard eikonometer, which uses specialized lenses and targets

to allow the patient to compare image sizes actively until they perceive them as equal.

Modern clinical practice increasingly utilizes computer-assisted testing and digital space

eikonometers or specialized software, such as the Aniseikonia Inspector. These digital tools

present specific visual targets (often lines, circles, or geometric shapes) to each eye separately,

allowing for precise, quantitative measurement of both overall and meridional size differences.

Measurement is performed by manipulating the size of one target until the patient reports that the

targets appear equal in size and shape. A difference of 0% to 0.5% is considered negligible, while

differences exceeding 2% often lead to intractable symptoms requiring immediate intervention. The

precision of these measurements dictates the required parameters for corrective lenses,

highlighting the complexity of treating this visual disorder.

6. Treatment and Management

The primary goal of treating aniseikonia is to equalize the perceived image size between the two

eyes to enable comfortable binocular fusion. Treatment strategies are highly dependent on the

etiology, specifically whether the magnification error is induced by corrective optics or stems from

inherent ocular characteristics.

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=68089
https://scales.arabpsychology.com
https://scales.arabpsychology.com


ANISEIKONIA 5

PSYCHOLOGICAL SCALES scales.arabpsychology.com

The most effective treatment for optically based aniseikonia involves prescribing Isikonic Lenses

(or size lenses). These are specialized spectacle lenses designed to adjust image magnification

without significantly altering the refractive power. Isikonic lenses achieve their effect by

manipulating the shape factor (front curve and thickness) and the power factor (back curve and

vertex distance) of the lens. The design process is meticulous, requiring the size difference

measured by the eikonometer to be incorporated into the lens design to achieve a compensating

magnification effect. For example, if the right eye perceives an image 3% smaller, the corrective

lens for the right eye must be designed to magnify the image by 3%.

Alternatively, for patients with high anisometropia, switching from spectacles to contact lenses is

often highly beneficial. Since contact lenses sit directly on the cornea, they eliminate the

magnification effects associated with vertex distance, often naturally equalizing image size and

resolving mild to moderate aniseikonia symptoms. In cases where aniseikonia is caused by

surgical intervention (e.g., highly asymmetric IOLs post-cataract surgery), management can involve

complex solutions, potentially including the use of supplementary "piggyback" IOLs or, in rare

instances, replacement of the original IOL, though non-surgical optical management is usually

attempted first.

7. Significance and Impact

Aniseikonia is a highly significant condition in visual health because it represents a failure of the

binocular visual system to achieve fusion, a prerequisite for comfortable, high-fidelity vision. The

impact extends far beyond simple blurriness; it profoundly affects a patient's ability to interact with

the three-dimensional world, leading to issues that can compromise safety, particularly in activities

like driving or operating machinery that demand precise spatial judgment. The constant effort

required by the brain to manage the mismatched images results in chronic discomfort, which often

presents as debilitating headaches, persistent eyestrain, and general fatigue.

From an occupational perspective, individuals with uncorrected aniseikonia may struggle in

professions requiring fine motor skills or accurate depth perception, such as dentistry, surgery,

drafting, or skilled trades. The condition highlights the sensitivity of the human visual system,

demonstrating that even minor optical discrepancies (a few percentage points in image size) can

lead to profoundly disruptive perceptual experiences. Successful management of aniseikonia often

results in a dramatic improvement in the patient's quality of life, restoring comfortable and

functional binocular vision.

Further Reading

Aniseikonia - Wikipedia

American Academy of Ophthalmology (AAO) overview of Aniseikonia
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Psychology Dictionary - Aniseikonia
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