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Pseudophakic
Monovision
Mixing variable focal lengths.
BY WILLIAM F. MALONEY, MD

I

n this month’s edition of Cataract & Refractive Surgery Today, the cover series’ overarching topic—
mixing presbyopia-correcting IOLs—highlights
ophthalmologists’ growing realization that we do
not yet have an off-the-shelf, comprehensive presbyopia-correcting IOL. No lens delivers all ranges of vision.
Typically, the AcrySof Restor IOL (Alcon Laboratories,
Inc., Fort Worth, TX) misses intermediate vision, whereas the ReZoom IOL (Advanced Medical Optics, Inc.,
Santa Ana, CA) and the Crystalens accommodating IOL
(Eyeonics, Inc., Aliso Viejo, CA) fail fully to deliver focus
at near.
Mixing IOL technologies between contralateral eyes
represents ophthalmologists’ attempt to mitigate the
effects of these fixed reading-zone deficiencies by pairing lenses that complement one another. I believe that
this approach is effective in that regard. These strategic
IOL combinations also have solid support in the current
theories of the neurophysiology of binocular vision.1-8
PHYSIOLOGIC BINOCULAR RIVALRY
Strategically pairing IOLs with different reading capabilities is an effective strategy, because the patient instantly puts the one with better focus for the task at
hand to use, while images from the ineffectual lens are
readily suppressed and remain unnoticed. The moment
the task changes (eg, from computer work to reading
the stock charts), the brain shifts to focusing through
the other lens. This continual interocular contest for
visual awareness is binocular rivalry at work.
Along with fusion and stereopsis, rivalry is a regular
aspect of physiologic binocular vision. Binocular vision
employs a neural circuitry that evolved to mediate interocular differences. Primates are hardwired to make

“Multifocality is fundamentally at
odds with current theories of the
neurophysiology of binocular vision.”

effective use of just the sort of differences that these
IOL pairings present.
PSEUDOPHAKIC MONOVISION
Pseudophakic monovision means mixing conventional IOLs with different focal lengths, each with just the
right amount of myopic focus. The resulting anisometropic rivalry becomes the vehicle to ride these
neural rails and deliver a made-to-order range of uncorrected focus selected to best meet each patient’s particular goals.
A candidate’s unique anisometropic “sweet spot” is
unambiguously revealed by preoperative assessments,
including interocular defocus tolerance, suppression
capacity, targeting, and oculomotor dominance. The
most important test measures sensory dominance separately for near and distance vision. In my experience,
with sensory dominance correctly identified, the vast
majority of patients instantly and effortlessly accept
2.00 D or more of anisometropia. Usually, however, no
more than 1.50 to 1.75 D of anisometropia is needed
because of the additional 1.00 D of accommodative
effect derived from pseudoaccommodation—a very
useful property of every conventional IOL. Thus, neuroadaptation is not experienced by patients with
authentic pseudophakic monovision, who typically
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report that their results feel “completely natural” within
1 to 2 days. That may not be the case with multifocal
patients, as discussed in the next section of this article.

“Conventional wisdom concerning
pseudophakic monovision is either
incomplete or simply incorrect.”

NEUROADAPTATION: THE FOREMOST
CONCERN WITH MULTIFOCALITY
Combining complementary multifocal IOLs can effectively address the particular focus-zone deficiency inherent in each lens. This mixture does nothing, however, to address the prolonged neuroadaptive period these
lenses typically require.
The concept of multifocality is fundamentally at odds
with current theories of the neurophysiology of binocular vision. Again, the structure and function of the visual
cortex evolved to mediate interocular image disparity.
Multifocality’s intraocular disparity has no physiologic
precedent. Without a neural template to separate out
and convey the needed focus into awareness, a prolonged neuroadaptive period is required to put in place
the necessary neural tracks. As the brain adapts, the
“smeared” vision emblematic of truncated focal distinction slowly moderates and often, but not always, gradually disappears. It is a testament to the astonishing plasticity of the visual cortex that neuroadaptation occurs
at all, let alone within 6 to 12 months. When adaptation
falls short and the patient loses faith, bilateral explantation is sometimes the only answer, regardless of a technically perfect procedure. Clearly, ophthalmologists
must identify and exclude those patients who are less
likely to neuroadapt. The question is how.
MISCONCEPTIONS OF MONOVISION
A large part of the conventional wisdom concerning
pseudophakic monovision is either incomplete or simply incorrect. Here are some key misconceptions.
1. Pseudophakic monovision is like permanent
contact lens monovision. Despite the paucity of preoperative assessments with and problems related to the
contact lenses themselves, contact lens monovision has
a relatively high acceptance rate among patients (65%
by my estimate). Authentic (surgical) pseudophakic
monovision, which includes a comprehensive preoperative assessment, has an acceptance rate of greater than
95% among those of my cataract surgery patients who
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select presbyopic correction. The difference is due to
the larger anisometropic “sweet spot” that results from
pseudophakic pseudoaccommodation.
2. Surgeons cannot charge for pseudophakic
monovision. Because this approach uses a conventional
IOL, there is no uncovered device charge. The charges
for the surgeon’s services in conjunction with presbyopic correction are for appropriate refractive assessments and procedures. These are uncovered and apply
regardless of the IOL employed.
3. Pseudophakic monovision creates troublesome
visual compromise. Part of a recent letter to me from a
colleague is perhaps the best response here (Figure 1). I
was struck by what his account of his experience with
pseudophakic monovision did not include: (1) any period of neuroadaptation; (2) any compromise in stereopsis, depth perception, contrast sensitivity, reading of fine
print, or intermediate focus; and (3) any need for exerDear Dr. Maloney,
One year ago when I faced cataract surgery, I was emboldened by your stance in favor of monovision in my decision to choose monovision, even after carefully examining
many [AcrySof Restor], Crystalens, and [ReZoom] patients in
our practice. My partners could not imagine that I was going
against the flow towards these multifocal pseudophakoi.
Now, one year later, I know that my decision was the
correct one. I have strong monovision with -0.25 D in my
dominant right eye and -3.00 D in my non-dominant left
eye. I can read the finest print in dim light in an examination room, yet I can also drive an automobile without
spectacles. In fact, the only time I even tried to use spectacles after my surgery was in the operating room, but now I
find that it works just as well to simply dial my -3.00 D into
one ocular of the operating microscope.
Note: This letter was written in response to an article on
pseudophakic monovision by Dr. Maloney. The writer’s name
is withheld for privacy. AcrySof Restor lens (Alcon Laboratories,
Inc., Fort Worth, TX), Crystalens accommodating IOL
(Eyeonics, Inc., Aliso Viejo, CA), ReZoom lens (Advanced
Medical Optics, Inc., Santa Ana, CA).
1. Maloney WF. The rationale for pseudophakic monovision. Ocular Surgery News.
March 1, 2007. Available at: http://www.osnsupersite.com/view.asp?rID=20899.
Accessed July 20, 2007.

Figure 1. Part of a letter to the author.

cises to strengthen his accommodative ability.
THE RIGHT QUESTION
Pseudophakic monovision is perhaps the most versatile approach to
presbyopic correction, because the
accommodative effect is not fixed
but rather entirely created by the
amount of anisometropia. Furthermore, combining multifocal IOLs
introduces an important new degree of versatility to the premium
IOL category. A comprehensive
treatment methodology requires
that ophthalmologists shift from a
single IOL-centric approach to asking the right question: “Which combination of IOLs is best for this
patient?” Surgeons should be fully
familiar with each alternative in
order to select the one best able to
deliver the candidate’s unique reading goals. ■
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