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W
hile advancing surgical techniques contin-

ually improve modern cataract surgery, the

rise of refractive surgery also plays a part

in elevating patients’ expectations for pres-

byopia correction today. Current lens-based options to

combat the onset of presbyopia include premium IOLs

(multifocal and accommodating) and monovision. But

regardless of the technique we use, today’s patients

expect an improvement in their quality of vision and a

rejuvenation of their accommodation. 

Depending on the selected strategy, however, this

may be challenging. With bilateral multifocal IOL

implantation, changes in pupil diameter can affect

visual performance and may cause visual discomfort.

Additionally, earlier multifocal IOL designs brought

unwanted photic phenomena including glare and

halos.1 Despite the introduction of improved refractive

multifocal and apodized diffractive multifocal IOLs,

these lenses remain imperfect and sometimes necessi-

tate the use of spectacles and contact lenses postoper-

atively. With accommodating IOLs, we can obtain only

pseudoaccommodation at best, and the risk for poste-

rior capsular opacification (PCO) after surgery is high.

Therefore, monovision strategies remain viable for cor-

rection of presbyopia. This article reviews the monovi-

sion methods available to us today. 

Monovision correction results in artificial ani-

sometropia, an intentionally created difference in

refractive powers between the patient’s two eyes.

When differences in bilateral visual acuity are identi-

fied before surgery, however, the visual performance of

the eyes must be balanced to allow adjustment tests

to ensure maintaining the patient’s visual performance

after surgery. 

A key point for success of monovision is patient

selection.2 For successful monovision outcomes, the

following conditions should be met: Patients should

have excellent distance UCVA in the dominant eye,

near exophoria of less than 10 prism diopters, age

greater than 60 years, and small pupil diameter to

enhance near vision performance. At our center, we do

not use the monovision method in patients with ocu-

lar disease or large amounts of corneal astigmatism,

and we choose monovision carefully in patients with

large exophorias such as vertical deviation or strabis-

mus. If the patient has more than 1.00 D of astigma-

tism but desires pseudophakic monovision, we choose

from one of the following strategies: cataract surgery

with a limbal relaxing incision, photoastigmatic kerate-

ctomy, or implantation of a toric IOL. 

MONOVISION STRATEGIES
Conventional monovision. We prefer conventional

monovision, correcting the dominant eye for distance

and the nondominant eye for near vision. To test for

Monovision
Strategies

In addition to conventional monovision, several modified methods are in use today.
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Figure 1. Binocular contrast sensitivity.

(red line = monovision; blue line = bilateral refractive multifocal IOL implantation;

dotted black line = bilateral diffractive multifocal IOL implantation)
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the appropriateness of using this method, we use pat-

tern visual evoked cortical potentials (VECPs) to assess

the interaction of binocular signals in the visual cortex

(Figure 1); when the strength of ocular dominance is

weak, divergent visual signals can be processed more

smoothly by the brain. Weak ocular dominance is

important for the success of monovision. There con-

tinues to be debate on the application of monovision

due to the complexity of evaluating ocular dominance. 

Pseudophakic monovision. The use of standard

monofocal IOLs for monovision in the pseudophakic

eye is limited because these IOLs do not preserve nat-

ural accommodation. In our practice, the target refrac-

tion is emetropia in the dominant eye and myopia 

(-1.50 to -2.50 D) in the nondominant. A large degree

of anisometropia is needed to obtain excellent near

visual acuity, and a resulting relative decrease of near

stereopsis occurs. Additionally, the evaluation of ocu-

lar dominance in these eyes is complex. We have, how-

ever, performed pseudophakic monovision with good

results. In our experience, 81% of patients are satisfied

after surgery. Satisfaction is age-dependent; among

those less than 60 years old, 64% are satisfied; between

60 and 70 years, 87%; and over 70 years, 94%. 

Customized monovision. As an alternative to

pseudophakic monovision, we prefer customized

monovision with multifocal IOLs. This strategy

achieves the same effect as standard monovision but

with less anisometropia. 

In our practice, the target refraction is emmetropia

in the dominant eye and slight myopia (-1.00 D) in the

nondominant. Although near stereopsis is typically

within the normal range, contrast sensitivity is likely to

decrease, and the ability to read smaller characters is

diminished in comparison with pseudophakic monovi-

sion. When multifocal IOLs are used with this strategy,

adequate pupil diameter is essential. Although age-

related decrease in pupil diameter is common, no seri-

ous complaints regarding near vision with this strategy

have been noted.

Mild monovision. We currently use monovision

with pseudoaccommodation in patients with pupil

diameters of less than 2.5 mm.3 In our practice, the

target refraction is emmetropia in the dominant eye

and slight myopia (-1.00 to 1.50 D) in the nondomi-

nant if the pupil diameter is 2.5 mm or less. This

method achieves the same positive effects, maintains

contrast sensitivity and stereopsis, and causes less ani-

sometropia. In our experience, at least 90% of patients

are satisfied with mild monovision. Pupil diameter

decreases with age, and therefore this approach to

monovision is more beneficial for elderly patients.

Hybrid monovision. Conventional pseudophakic

monovision generally provides little benefit to patients

under age 60 years in terms of the degree of satisfac-

tion and the rate of spectacle independence. Since

2009, we have been using hybrid monovision. In this

strategy, we implant a monofocal IOL in the dominant

eye and a diffractive multifocal IOL in the nondomi-

nant eye. With this type of binocular vision, patients

do not complain of discomfort, and more than 85%

are satisfied with their results. We have noticed a rela-

tive decrease in stereopsis; however, the normal range

was maintained in 63% of patients. No serious com-

plaints have been reported after hybrid monovision.

CONCLUSION
Monovision can effectively compensate for accom-

modative loss after cataract surgery when a careful

patient selection process is followed. Further research

is crucial regarding the effects of monovision not only

in the optical system but in the brain, where visual sig-

nals undergo integrated processing. 

Over the years, monofocal IOLs have continually

provided excellent visual results. When we consider

the prevalence of age-related ocular diseases that

reduce retinal sensitivity, it is perhaps even preferable

to remain with the monovision method and avoid the

loss of contrast sensitivity that multifocal IOLs incur.

However, a number of new IOLs are expected to

enhance the diversity of effective presbyopic treat-

ment in the near future. ■
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• Monovision correction results in artificial anisometropia, an
intentionally created difference in refractive powers between
the patient’s two eyes.

• Satisfaction with monovision is age dependent. For
instance, mild monovision is beneficial for elderly patients,
whereas hybrid monovision is preferable for patients under
the age of 60 years. 
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