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ANTIMETROPIA

ANTIMETROPIA

Primary Disciplinary Field(s): Ophthalmology, Optometry, Medicine

1. Core Definition and Differentiation

Antimetropia is a specific and relatively rare form of anisometropia, characterized by a fundamental
difference in the refractive status between the two eyes. Specifically, an individual diagnosed with
antimetropia possesses one eye that is myopic (nearsighted) and the contralateral eye that is
hyperopic (farsighted). This configuration means that one eye focuses light in front of the retina,
requiring a divergent lens correction (minus power), while the other eye focuses light behind the
retina, requiring a convergent lens correction (plus power). This simultaneous presence of
opposing refractive errors within the same visual system presents unique challenges distinct from
simple anisometropia, where both eyes might be myopic but to differing degrees, or both hyperopic
but to differing degrees. The severity of antimetropia is directly related to the magnitude of the
difference in dioptric power required for clear vision in each eye.

The distinction between antimetropia and other forms of anisometropia is crucial for clinical
management. While anisometropia broadly refers to any refractive difference of 1.00 diopter or
more between the two eyes, antimetropia specifies the qualitative nature of this difference--one
eye functions as a short-sighted system, and the other functions as a long-sighted system. This
structural disparity results in conflicting accommodative demands and image sizes, complicating
the brain's ability to fuse the visual input into a single, coherent image. Consequently, the
accommodative effort, which is the focusing mechanism of the eye driven by the ciliary muscle, is
inherently mismatched. When the myopic eye attempts to focus clearly, the hyperopic eye will be
grossly out of focus, and vice-versa, making sustained binocular viewing difficult or impossible
without correction.

Understanding the core definition necessitates a grasp of basic refractive errors. Myopia occurs
when the axial length of the eyeball is too long relative to the focusing power of the cornea and
lens, or when the focusing power itself is too strong, causing parallel light rays to converge before
reaching the retina. Conversely, hyperopia occurs when the axial length is too short, or the
focusing power is too weak, causing light rays to converge theoretically behind the retina.
Antimetropia is the condition where these two opposing optical states coexist. This condition
creates significant physiological strain, as the neurological system must process two distinct and
incompatible images, leading to potential issues such as visual suppression and subsequent
amblyopia if left untreated, particularly in pediatric patients whose visual systems are still
developing.
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2. Classification within Refractive Errors

Refractive errors are typically classified into four major categories: myopia, hyperopia, astigmatism,
and presbyopia. Antimetropia, however, is not a primary refractive error itself but rather a specific
presentation of anisometropia, which is the differential refractive state between the two eyes.
Anisometropia is further categorized based on the similarity of the errors. Simple anisometropia
exists when both eyes share the same type of error (e.g., both myopic) but differ in degree.
Compound anisometropia involves differences in both type and degree, often including
astigmatism. Antimetropia, by definition, is the most extreme form of qualitative anisometropia
because the errors are diametrically opposed in nature (myopia in one eye, hyperopia in the other).

The classification of antimetropia is paramount when considering treatment modalities, especially
when deciding between spectacle correction and contact lens use. In standard anisometropia, the
difference in refractive power may lead to a manageable difference in image size, but the
accommodative responses required are generally in the same direction. With antimetropia, the
attempt to accommodate for the hyperopic eye causes the myopic eye to become even more
blurred. This constant conflict drives the visual system towards monocular vision, where the brain
selectively suppresses the input from the more blurred eye or forces the patient to rely heavily on
one eye for distance and the other for near vision, often resulting in poor overall visual function and
limited depth perception (stereopsis).

Furthermore, antimetropia can be classified based on whether it is primarily axial or refractive in
origin. Axial antimetropia is far more common, meaning the length of the eyes differs significantly-
-one eye is physically longer (myopic) and the other is shorter (hyperopic). Refractive
antimetropia is less frequent and occurs when the axial lengths are similar, but the refractive
power of the internal structures (cornea or lens) varies substantially between the eyes. Identifying
the root cause is crucial for prognostication, as axial length differences are often stable, whereas
refractive differences might be indicative of underlying lenticular changes, such as early,
asymmetric cataract development. This detailed classification guides the clinician in ruling out
potential pathological causes that may mimic the appearance of antimetropia.

3. Etiology and Pathogenesis

The precise etiology of antimetropia is often complex and multifactorial, usually stemming from
developmental abnormalities during infancy and early childhood, the period during which the eye
undergoes emmetropization--the natural process where the eye adjusts its growth to achieve
optimal focusing power. Antimetropia typically arises when this crucial emmetropization process
fails asymmetrically. Genetic predisposition is believed to play a role, as strong family histories of
refractive errors increase the risk of developing significant anisometropia, including the
antimetropic subtype. However, environmental factors and early visual experience also contribute
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significantly, particularly in how the visual input influences the differential growth rates of the two
globes.

The predominant pathogenic mechanism involves differences in axial length. In the antimetropic
patient, the axial length of the myopic eye is typically longer than average, while the axial length of
the hyperopic eye may be normal or shorter than average. This differential growth is often
established early in life. For instance, if one eye experiences a period of greater visual deprivation
or input asymmetry during critical developmental windows, its growth signals may be altered,
leading to disparate axial elongation. The exact biological signals that regulate eye growth and
cause one eye to overshoot the emmetropic target (becoming myopic) while the other undershoots
(remaining hyperopic) are areas of ongoing research, though mechanisms involving retinal image
quality feedback loops are strongly suspected.

Less commonly, antimetropia can result from differences in the refractive power of the optical
components, rather than solely the axial length. Variations in corneal curvature (keratometry) or
lenticular power can contribute. For example, asymmetric changes in the crystalline lens due to
incipient cataract formation or trauma can induce high degrees of refractive difference between the
eyes. Pathological conditions such as unilateral corneal ectasia (e.g., asymmetric keratoconus), or
lens subluxation resulting from systemic conditions like Marfan syndrome, though rare, must be
considered during differential diagnosis. In these cases, the antimetropia is secondary to an
underlying pathology, and management must address the primary disease process in addition to
the resulting refractive imbalance.

4. Clinical Presentation and Symptoms

The clinical presentation of antimetropia is often characterized by symptoms related to visual
fatigue, difficulty with depth perception, and, critically, monocular visual complaints. Patients
frequently report that they have "one good eye" for distance viewing and "one good eye" for
reading, or, more commonly, that one eye dominates vision while the other eye's input is
unconsciously suppressed. The primary symptom stemming from the optical incompatibility is
severe asthenopia (eye strain), particularly during tasks requiring sustained binocular alignment,
such as driving or reading. This strain arises from the constant, futile effort by the ciliary muscle to
find a unified focus that satisfies both the myopic and hyperopic demands simultaneously.

Children with undiagnosed antimetropia present a significant challenge, as they often exhibit subtle
signs of visual difficulty, such as head tilting, rubbing their eyes, or avoiding detailed visual tasks. If
the refractive difference (anisometropia) is large enough, the brain, to prevent diplopia (double
vision) and confusing input, often chooses to ignore the image from the eye with the greater blur--
usually the eye with the higher refractive error. This persistent suppression leads directly to the
development of amblyopia (lazy eye) in the suppressed eye. Because the visual system is plastic

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://www.aao.org/eye-health/diseases/what-is-amblyopia
https://scales.arabpsychology.com/?p=65509
https://scales.arabpsychology.com
https://scales.arabpsychology.com

ANTIMETROPIA

and developing, early detection and intervention are mandatory in the pediatric population to
prevent irreversible loss of visual acuity and binocular function.

A highly critical physiological symptom associated with antimetropia, especially when corrected by
spectacles, is aniseikonia--the difference in the perceived size and shape of images between the
two eyes. Spectacle lenses, particularly high-powered ones, magnify or minify images. A minus
(myopic) lens minifies the image, while a plus (hyperopic) lens magnifies it. In antimetropia, the
spectacle correction creates an image size difference that the brain cannot successfully integrate,
leading to visual disorientation, spatial distortion, and severe difficulty achieving binocular fusion.
Patients may feel dizzy, nauseous, or experience difficulty walking down stairs due to the
conflicting visual information regarding spatial positioning, making spectacles poorly tolerated
unless the refractive difference is small.

5. Diagnostic Procedures

The definitive diagnosis of antimetropia requires a comprehensive ophthalmic examination focused
on accurately quantifying the refractive errors of both eyes independently. The gold standard for
initial assessment is cycloplegic refraction, particularly in younger patients. Cycloplegic drops
temporarily paralyze the ciliary muscle, eliminating accommodative interference, which is
especially critical in hyperopic eyes that often mask the full extent of their farsightedness through
involuntary accommodation. The results of the cycloplegic refraction provide the true, static
refractive state, revealing the myopic nature of one eye and the hyperopic nature of the other.

Further diagnostic investigation involves objective measurements to determine the underlying
structural cause. Keratometry or corneal topography is used to measure the curvature of the
cornea in each eye. Significant differences here point toward refractive antimetropia. However, the
most critical measurement is axial length biometry, which measures the distance from the

anterior surface of the cornea to the retina. A significant disparity in axial length confirms axial
antimetropia, which accounts for the majority of cases. Modern optical biometers provide highly
accurate, non-contact measurements crucial for planning corrective strategies.

In addition to measuring the refractive and structural components, diagnostic procedures must
evaluate the functional status of the binocular visual system. Tests for stereopsis (depth
perception), phorias (latent deviations), and tropias (manifest deviations) are essential. A reduced
level of stereopsis or the presence of a strabismus (eye turn) strongly suggests that the patient has
resorted to suppression due to the chronic visual incompatibility caused by the antimetropia.
Furthermore, a careful assessment for amblyopia must be performed by comparing the best-
corrected visual acuity of both eyes. If one eye exhibits significantly reduced acuity even after
optimal refractive correction, amblyopia treatment must be initiated immediately, often preceding
the final, comprehensive refractive correction plan.
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6. Management and Treatment Strategies

The primary goal in managing antimetropia is to eliminate the difference in refractive power
presented to the visual cortex while mitigating the effects of aniseikonia and preventing or treating
amblyopia. Because the visual system cannot tolerate the image size difference induced by strong
spectacles, the preferred treatment modality for significant antimetropia is typically contact lenses.

Contact lenses rest directly on the cornea, moving with the eye, and drastically reduce the
magnification/minification effects compared to spectacles placed several millimeters away from the
eye (the vertex distance). This minimization of aniseikonia allows for much better binocular fusion
and tolerance.

For individuals who cannot wear contact lenses, or for milder cases of antimetropia, spectacle
correction may be employed, often utilizing strategies to minimize aniseikonia. These strategies
include using special iseikonic lenses, although these are often costly and heavy, or reducing the
spectacle correction slightly to balance the visual input, compromising clarity for binocular comfort.
Furthermore, the use of partial correction or prescribing the full correction only for specific tasks
might be necessary. Crucially, in pediatric patients, if amblyopia is detected, occlusion therapy
(patching the better eye) or atropine penalization of the better eye must be implemented before full
refractive correction is finalized, prioritizing the development of acuity in the weaker, amblyopic
eye.

In adult patients seeking a permanent solution, refractive surgery, such as LASIK or PRK, can be
highly effective in managing antimetropia. By altering the curvature of the cornea to neutralize the
high and opposing refractive errors, the need for thick lenses is eliminated entirely. This approach
addresses the underlying error close to the corneal plane, mimicking the advantages of contact
lenses in terms of reducing image size differences. However, surgical candidates must meet strict
criteria, and the procedure carries inherent risks. For older patients, particularly those developing
presbyopia or cataracts, the option of refractive lens exchange, replacing the natural lens with an
intraocular lens (IOL) matched precisely to the required power of each eye, offers an excellent,
permanent method of managing high degrees of antimetropia.

7. Visual and Binocular Challenges

Antimetropia poses severe challenges to the binocular visual system due to the inherent conflict in
focusing and image processing. The most significant challenge is accommodative conflict. The
eye's focusing mechanism is yoked; both eyes must accommodate equally. When the myopic eye
is viewing a distant object, it requires no accommodation, while the hyperopic eye simultaneously
requires significant accommodation to see clearly. If the patient accommodates to clear the
hyperopic image, the myopic eye becomes highly over-minused and blurred. This constant state of
optical compromise leads to the breakdown of fusion, resulting in visual instability and potential
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strabismus, where the eyes fail to align properly.

The second major challenge is aniseikonia, as previously discussed. The brain relies on perfectly
matched images in terms of size and shape to create a single, three-dimensional perception of the
world (stereopsis). When corrected by spectacles, antimetropia generates unequal image sizes,
which can be perceived as highly disorienting. If the difference in image size exceeds 5%, fusion is
typically impossible, forcing the brain to suppress one image, effectively sacrificing depth
perception. This loss of stereopsis severely impacts activities requiring fine motor coordination and
spatial judgment, such as catching a ball or judging the distance to oncoming traffic.

A third, long-term challenge, particularly prevalent when antimetropia is detected late in childhood,
is the potential for permanent amblyopia and reduced visual potential. If the brain consistently
ignores the input from the more poorly focused eye during the critical period of visual development
(up to age 8-10), the neural pathways from that eye to the visual cortex fail to mature properly.
Even with optimal correction later in life, the visual acuity of the amblyopic eye may never reach
20/20, representing a permanent functional loss. Therefore, addressing antimetropia is not merely
about achieving clear focus but about ensuring the balanced development and maintenance of
binocular function throughout life.

Further Reading

Anisometropia and Antimetropia (Wikipedia)

American Academy of Ophthalmology: Anisometropia and Amblyopia
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Contact Lens Association of Ophthalmologists: Management of Anisometropia
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