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Abstract  
Background: Cataract surgery, one of the most common procedures worldwide, replaces the opacified crystalline lens with an 

intraocular lens (IOL), creating a pseudophakic eye. Despite advanced IOL technology, a significant proportion of patients 

require spectacle correction postoperatively to achieve optimal visual acuity and comfort for specific tasks, making precise 

refraction and spectacle prescribing a critical component of visual rehabilitation. 

Aim: This article aims to outline best practices for prescribing corrective lenses for pseudophakic patients, integrating surgical 

outcomes with patient-specific visual needs. It emphasizes an interdisciplinary approach to navigate the unique challenges of 

pseudophakia, including managing residual refractive error, anisometropia between staged surgeries, and the specific demands 

of premium IOLs. 

Methods: A comprehensive review of the prescribing process is presented, covering the timing of postoperative refraction, the 

indications for spectacles, and the necessary diagnostic equipment (e.g., autorefractor, phoropter, corneal topographer). The 

analysis details how to tailor prescriptions based on IOL type (monofocal, toric, multifocal, EDOF) and patient lifestyle, 

including the selection of progressive addition lenses, occupational designs, and specialized coatings. 

Results: Successful visual rehabilitation depends on accurate refraction performed after ocular stabilization (typically 3-4 weeks 

post-surgery). Key to patient satisfaction is managing interim anisometropia, correcting even small residual errors, and 

prescribing task-specific eyewear. A coordinated effort between ophthalmologists, optometrists, and opticians is essential to 

translate surgical results into functional, comfortable vision. 

Conclusion: Prescribing spectacles for pseudophakic patients is a nuanced, rehabilitative process rather than a simple 

transaction. A patient-centered, interdisciplinary approach ensures that spectacles effectively complement the surgical outcome, 

maximizing visual quality, binocular comfort, and long-term satisfaction. 

Keywords: Pseudophakia, Cataract Surgery, Visual Rehabilitation, Spectacle Prescription, Intraocular Lens (IOL), Refraction, 

Anisometropia.. 
_____________________________________________________________________________________________________________________________________________________________________  

1. Introduction 

Cataract surgery is among the most 

frequently performed procedures worldwide, and 

volumes are expected to continue rising as populations 

age and visual demands increase in later life.[1][2] The 

operation replaces the opacified crystalline lens with 

an intraocular lens (IOL), thereby creating a 

pseudophakic eye. In high-resource settings, 

phacoemulsification has become the gold-standard 

technique; in many low- and middle-income regions, 

manual small-incision cataract surgery (MSICS) 

remains prevalent because it is cost-effective, 

efficient, and less technology-dependent.[3] Incision 

architecture matters for postoperative optics: 
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phacoemulsification typically uses a small clear-

corneal incision that can alter corneal curvature and 

thus influence astigmatism, whereas MSICS employs 

a more posterior scleral tunnel that, by bypassing the 

cornea, may have different astigmatic effects.[4] 

These nuances are central to spectacle prescribing 

after surgery, because even small corneal changes can 

shift the postoperative refractive state and visual 

quality. The primary surgical objective is safe lens 

extraction when cataract impairs visual function or 

quality of life. Cataracts may be congenital or 

acquired, arising from trauma, metabolic disease, 

aging, or other systemic and ocular conditions.[5] 

Well-recognized risk factors accelerating 

cataractogenesis include diabetes, smoking, 

endogenous or exogenous corticosteroids, and 

prolonged ultraviolet or other radiation exposure.[6] 

Lensectomy is not limited to visually significant 

cataract; it is occasionally performed electively as 

refractive lens exchange (RLE) to address high 

ametropia or presbyopia in carefully selected patients, 

and in specific medical scenarios to improve 

visualization of the posterior pole or to treat lens-

induced complications such as phacolytic or 

phacomorphic glaucoma.[7] Whatever the indication, 

lens extraction is usually followed by IOL 

implantation, and contemporary IOL options—

monofocal, toric, multifocal, accommodative, 

extended depth of focus (EDOF), and light-adjustable 

lenses—allow surgeons to tailor the optical system to 

lifestyle and visual priorities.[8] 

Despite these advances, complete spectacle 

independence remains elusive for many patients. Even 

when bilateral emmetropia is achieved, a meaningful 

proportion elect to wear varifocal spectacles more than 

half the time for convenience, contrast enhancement, 

or intermediate/near performance in real-world 

settings.[9] Consequently, prescribing glasses for 

pseudophakia remains a core component of 

postoperative visual rehabilitation. The refractionist’s 

task is to translate surgical outcomes and patient goals 

into an optical prescription that harmonizes acuity, 

binocularity, and comfort across working distances. 

Timing of definitive refraction is a critical first step. 

Corneal biomechanics, wound healing, and tear-film 

homeostasis typically stabilize within several weeks 

following uncomplicated phacoemulsification; many 

clinicians perform a final spectacle refraction around 

three to four weeks, and somewhat later after larger or 

scleral tunnel incisions. Ocular surface optimization—

managing evaporative dry eye, meibomian gland 

dysfunction, or postoperative surface inflammation—

improves measurement repeatability and subjective 

comfort. Topography or keratometry can corroborate 

the axis and magnitude of regular astigmatism before 

prescribing cylinder [9]. 

The chosen IOL power and design strongly 

influence spectacle strategy. Monofocal, non-toric 

IOLs often leave residual sphere or cylinder requiring 

standard distance correction and an add for near. Toric 

IOLs, when properly aligned, attenuate corneal 

astigmatism and may reduce cylinder in the spectacle 

plane; however, even small degrees of rotation can 

leave residual refractive astigmatism, which 

spectacles can fine-tune. EDOF and multifocal IOLs 

aim to reduce spectacle dependence by extending or 

splitting focus, but many recipients still appreciate 

spectacles for specific tasks—fine print, prolonged 

computer work, or night driving—where added 

contrast, refined cylinder, or a modest near add 

improves comfort. Light-adjustable lenses offer 

postoperative refractive titration, potentially 

decreasing spectacle power requirements, but patients 

may still prefer task-specific glasses for occupational 

precision.[8][9] Prescribing must also navigate the 

period between sequential surgeries. Although same-

day bilateral surgery is increasing, most patients 

undergo second-eye surgery weeks to months later, 

with one study reporting an average interval of 61 days 

and a quarter waiting five months or longer.[10][11] 

During this interval, anisometropia can provoke 

aniseikonia and binocular discomfort, particularly 

when interocular spherical equivalent differs by more 

than 2–3 diopters. Surgeons sometimes target a 

residual refractive error in the first eye to keep the two 

eyes functionally aligned under spectacles, preserving 

binocularity until the fellow eye is operated.[12] In the 

clinic, interim strategies include prescribing a partial 

spectacle correction in one lens (e.g., under-correcting 

the operated eye to match the fellow eye better), 

issuing a “balance” or plano lens on one side to 

maintain cosmesis and frame fit, or fitting a contact 

lens to one or both eyes. For those intolerants of 

anisometropia, a contact lens on the non-operated eye 

often provides the best binocular function until 

second-eye surgery. 

When drafting the final prescription after 

bilateral surgery, consider the patient’s visual 

ecology—driving habits, computer and device use, 

hobbies, and reading distance. For monofocal IOL 

recipients targeted for distance, progressive addition 

lenses (PALs) or office/occupational designs 

(extended-intermediate “computer” lenses) can 

optimize ergonomics and reduce neck strain relative to 

single-vision near spectacles. Patients with EDOF 

lenses may prefer a modest near add (+0.75 to +1.25 

D) to sharpen small print, while multifocal recipients 

who experience nighttime halos may benefit from a 

dedicated distance pair with perfect cylinder 

correction and anti-reflective coatings to enhance 

contrast. Night-driving spectacles with crisp cylinder 

alignment and minimal residual spherical error can 

improve mesopic acuity and reduce starbursting, even 

for patients who function well uncorrected during the 

day. Optical design details matter for comfort. For 

residual regular astigmatism, high-fidelity surface-

freeform PALs and accurate centration minimize 

unwanted astigmatism and swim. In patients with mild 
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aniseikonia after asymmetric refractive outcomes, 

iseikonic manipulation—adjusting lens base curve, 

thickness, vertex distance, and refractive index—can 

reduce perceived image size disparity. If residual 

anisometropia exceeds tolerance and spectacles 

remain uncomfortable, a hybrid approach (spectacles 

for one eye, contact lens on the other) can reconcile 

image size and maintain depth perception. Educating 

patients about adaptation timelines, realistic 

expectations for depth of focus, and the possibility of 

iterative fine-tuning helps align outcomes with 

satisfaction [12]. 

Special scenarios warrant additional care. 

Post-refractive surgery corneas (e.g., prior 

LASIK/PRK) are prone to IOL power surprises; 

spectacles frequently serve as the safest and simplest 

postoperative solution for small residual errors, even 

in the era of formula refinements. Postoperative 

posterior capsular opacification can degrade contrast 

and alter best-corrected acuity; deferring definitive 

spectacles until after YAG capsulotomy avoids early 

obsolescence. Dysphotopsias—positive (glare, halos) 

or negative (temporal dark crescent)—are 

multifactorial; while spectacles cannot eliminate most 

dysphotopsias, carefully correcting residual refractive 

error and managing tear film often reduces symptom 

burden. Photochromic or selective-spectrum filters 

can be trialed for photophobia. Communication across 

the surgical team, refractionist, and patient is essential 

throughout. Preoperative counseling should clarify 

that although many patients enjoy reduced spectacle 

dependence, glasses remain a common adjunct even 

with premium IOLs.[9] During the interval between 

surgeries, explicit plans to minimize anisometropia—

through surgical targeting, temporary contact lenses, 

or partial spectacle corrections—prevent avoidable 

binocular problems.[12] Postoperatively, clear 

guidance on the timing of refraction, the rationale for 

interim versus definitive prescriptions, and the likely 

need for task-specific eyewear empowers patients and 

streamlines care. In summary, prescribing glasses for 

pseudophakia is not merely the issuance of a 

refraction; it is a tailored rehabilitation process that 

integrates surgical technique, corneal biomechanics, 

IOL optics, binocular vision, and the patient’s lived 

visual demands. By paying attention to stabilization 

timelines, managing anisometropia between staged 

surgeries, selecting appropriate lens designs and 

additions, and coordinating closely with the surgical 

team, clinicians can help pseudophakic patients 

achieve comfortable, high-quality vision across 

distances—and do so with realistic expectations about 

when and why spectacles remain advantageous after 

modern cataract 

surgery.[1][2][3][4][5][6][7][8][9][10][11][12] 

 
Figure-1: Aphakia and Pseudophakia.  

Indications 

All patients should undergo a formal 

refraction following cataract surgery to document the 

postoperative refractive state and detect any 

correctable residual error. In uncomplicated 

phacoemulsification, definitive refraction is typically 

performed about 3 to 4 weeks after surgery, once 

corneal edema, wound hydration, and early 

inflammatory changes have subsided; after larger or 

scleral tunnel incisions, stabilization may take a little 

longer. The aims of this visit are to confirm the 

refractive outcome against the surgical target, quantify 

any residual myopia, hyperopia, or astigmatism, and 

align optical correction with the patient’s visual tasks. 

When posterior capsular opacification is suspected, it 

is prudent to defer the “final” spectacles until after 

Nd:YAG capsulotomy to avoid early obsolescence of 

the prescription. Likewise, optimizing the ocular 

surface (e.g., treating meibomian gland dysfunction or 

dry eye) improves measurement repeatability and 

patient comfort and should precede definitive 

prescribing. 

Indications for Prescribing Glasses in 

Pseudophakic Patients 

Residual refractive error. Achieving exact 

emmetropia is not always possible—or even the 

intended goal—after cataract surgery. Many patients, 

by design, are left with mild myopia in one or both 

eyes to support near or intermediate activities (mini-

monovision or blended vision). Others may forgo toric 

IOLs for cost or preference, leaving regular 

astigmatism to be corrected in the spectacle plane. 

Surgically induced astigmatism or small toric 

misalignments can also yield residual cylinder. In all 

such scenarios, spectacles are an efficient, reversible, 

and precise way to neutralize refractive error and 

optimize acuity and contrast across conditions (night 

driving, prolonged reading, digital work). Even very 

small residual errors (e.g., −0.50 D sphere or 0.50–
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0.75 D cylinder) can produce appreciable ghosting or 

asthenopia that respond well to tailored spectacle 

correction. Intermediate and near vision. Standard 

monofocal IOLs are most often targeted for distance 

clarity. Consequently, many patients will require 

spectacles for intermediate and near demands—

reading fine print, prolonged computer use, crafting, 

or cooking—despite crisp uncorrected distance vision. 

Progressive addition lenses (PALs) allow seamless 

shifts between distances in everyday use, while office 

or “computer” lenses (extended-intermediate designs) 

prioritize the 60–120 cm range for ergonomics at desks 

and workbenches. For avid readers, a dedicated near 

pair with the add optimized to their habitual working 

distance can reduce neck flexion and visual fatigue. 

Patients targeted for mild myopia (e.g., −1.25 D) may 

still benefit from a light intermediate add to sharpen 

screen work, even if they read comfortably without 

glasses [12]. 

Multifocal or extended depth of focus 

(EDOF) IOLs. Premium IOLs aim to reduce spectacle 

dependence by extending or splitting the focus. 

Nevertheless, many recipients appreciate task-specific 

spectacles for sustained near tasks, small-print 

reading, or low-contrast environments. For example, 

patients with a distance-targeted EDOF often report 

excellent distance and functional computer vision but 

may perform better with a modest near add (+0.75 to 

+1.25 D) for extended reading to reduce eye strain and 

improve typography clarity [13]. Similarly, some 

multifocal IOL users prefer a dedicated distance pair 

for night driving with precise cylinder alignment and 

high-quality anti-reflective coatings to maximize 

contrast and minimize perceived halos. Spectacles do 

not negate the benefit of the lens design; rather, they 

refine performance for demanding or prolonged visual 

tasks. Changing vision over time. Although the 

implanted IOL power is fixed, pseudophakic patients 

may experience refractive shifts or new visual 

symptoms due to tear-film instability, posterior 

capsular opacification, epiretinal membrane, macular 

disease, glaucoma progression, or systemic changes 

(e.g., glycemic fluctuations). Regular examinations 

ensure timely prescription updates that sustain 

function and comfort. Because pseudophakia often 

unmasks preexisting binocular issues (latent phoria, 

fixation disparity), some patients benefit from small 

amounts of prism or micro-cylinder to relieve 

computer-related asthenopia. Clear documentation of 

baseline acuity and refraction after surgery makes 

future comparisons more meaningful [13]. 

 
Figure-2: Glasses for pseudophakia.  

Anisometropia between staged surgeries. 

Most patients still undergo cataract surgery 

sequentially rather than same-day. The interval 

between eyes can span weeks to months, during which 

interocular differences in spherical equivalent may 

cause aniseikonia, vertigo, or suppression. Temporary 

spectacles can partially “split the difference,” under- 

or over-correcting one eye to improve binocularity, 

while a contact lens on the unoperated eye often 

provides the most natural interim fusion. When 

surgeons intentionally target the first eye to minimize 

anisometropia under spectacles, prescribing 

coordination between the refractionist and surgical 

team becomes essential so that interim glasses 

maintain comfort until the second eye is completed. 

Night-driving and task-specific performance. Even 

patients who function well unaided during the day may 

benefit from a distance-only pair for night driving, 

sports, or theater—situations that magnify the effects 

of small residual refractive errors and uncorrected 

cylinder. Precisely aligned cylinder, minimal spherical 

error, and high-performance coatings can improve 

mesopic acuity and reduce starbursting. Photophobia 

or glare may be mitigated by trialing selective-

spectrum filters; however, filtering should be 

individualized and balanced against potential 

reductions in scotopic sensitivity. Cosmetic and 

binocular comfort considerations. In cases of mild but 

symptomatic aniseikonia after asymmetric outcomes, 

iseikonic spectacle strategies—modifying base curve, 

center thickness, vertex distance, and material—can 

reduce perceived image-size disparity. Careful 

centration and frame selection are particularly 

important in progressive designs to limit unwanted 

astigmatism and “swim.” For patients with regular 

residual astigmatism, free-form surface PALs can 

improve clarity across fields. Counseling adaptation 

timelines (especially with new PAL users) helps set 

expectations and increases satisfaction [13]. 

Monocular patients (one seeing eye). 

Individuals with functional vision in only one eye 

should wear spectacles even if no refractive correction 

is needed, primarily to protect the seeing eye. Lenses 

should be made of shatter-resistant materials such as 

polycarbonate or Trivex, with appropriate impact 

standards and side coverage as warranted by 

occupation or hobbies. When a plano prescription is 

used for protection, the optical design should 

minimize magnification/minification differences so 

that facial appearance remains symmetric; a balanced 

prescription approach prevents noticeable size 

distortion and promotes cosmesis [14]. For monocular 

drivers or those in high-risk environments, discussing 

additional protective options (e.g., safety frames, wrap 

styles) is appropriate. Patient preference and visual 

ecology. Ultimately, the “indication” for glasses is 

also anchored in how and where patients use their 

vision: long commutes at night, multi-monitor 

workstations, precision hobbies, or caregiving roles 
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each impose distinct visual demands. A brief “visual 

ecology” interview—reading distance, screen height, 

number of hours at near, lighting conditions—often 

reveals why a theoretically “unnecessary” pair of 

glasses makes a practical difference in comfort and 

performance. Many pseudophakic patients choose to 

wear varifocal spectacles more than half the time 

despite nominal emmetropia because they value the 

convenience of seamless transitions and the subjective 

improvement in contrast and stability across everyday 

tasks. In summary, prescribing spectacles after 

cataract surgery remains integral to visual 

rehabilitation in pseudophakia. Indications span 

residual refractive error, the predictable need for 

intermediate/near function with monofocal targets, 

task-refinement after premium IOLs [13], evolving 

visual needs over time, management of anisometropia 

between staged surgeries, safety and cosmesis in 

monocular patients [14], and patient-specific 

performance goals. Timely, surface-optimized 

refraction; coordination with the surgical plan; and 

thoughtful lens design choices (adds, cylinder 

precision, coatings, materials) together transform 

excellent surgical outcomes into comfortable, durable 

vision in the real world. 

Contraindications 

While prescribing glasses for pseudophakic 

patients is a safe and noninvasive process, certain 

clinical conditions can limit the accuracy of refraction 

or delay the timing of prescription. These factors are 

not absolute contraindications but rather temporary or 

relative conditions that require stabilization and 

management before definitive refraction can be 

performed. Careful timing and attention to ocular 

health are essential for ensuring that the prescription 

accurately reflects the patient’s stable postoperative 

refractive state. 

Early Postoperative Period 

During the early healing phase following 

cataract surgery, the eye undergoes several 

physiological changes that can cause transient 

refractive fluctuations. Immediately after surgery, 

corneal edema—a common postoperative 

occurrence—can alter corneal curvature, leading to 

temporary myopic shifts or irregular astigmatism. In 

addition, intraocular inflammation may cause subtle 

changes in anterior chamber depth and IOL position, 

further affecting refraction. Cystoid macular edema 

(CME), which occurs in a small percentage of cases, 

can also lead to temporary visual blur or 

metamorphopsia, making accurate refraction 

impossible until resolution. Because of these 

postoperative dynamics, refractionists typically wait 4 

to 6 weeks before performing a definitive refraction. 

This period allows for corneal and macular 

stabilization and the subsidence of inflammation. 

Complex cases—such as combined cataract and 

glaucoma surgeries, complicated capsular rupture, or 

IOL instability—may require even longer follow-up. 

Studies indicate that, even under optimal conditions, 

test-retest variability of refraction can be as high as 

0.50 diopters in 95% of cases, underscoring the 

importance of repeat measurements and stability 

confirmation before finalizing spectacle 

prescriptions.[15] In the early postoperative period, 

temporary spectacles or adjustable reading glasses can 

be provided for functional vision, but patients should 

be advised that these are interim solutions until the eye 

fully stabilizes. Definitive prescribing should be 

deferred until refraction is consistent across at least 

two consecutive visits [15]. 

Secondary Cataract (Posterior Capsular 

Opacification) 

Posterior capsular opacification (PCO), often 

referred to as a secondary cataract, is among the most 

common late complications following cataract 

extraction and IOL implantation. It occurs when 

residual lens epithelial cells proliferate and migrate 

onto the posterior capsule, creating a cloudy 

membrane that scatters light and degrades visual 

quality.[16] Symptoms include glare, halos, reduced 

contrast sensitivity, and gradual blurring of vision 

despite a previously satisfactory outcome. Modern 

foldable IOL designs have reduced the incidence of 

PCO, but clinically significant opacification still 

affects 12% to 31% of patients within several months 

to years after surgery. When PCO is suspected, a 

comprehensive evaluation should include refraction, 

brightness acuity testing (BAT) to quantify glare, and 

slit-lamp biomicroscopy to visualize posterior capsule 

clarity. If PCO is confirmed and visually significant, 

Nd:YAG laser capsulotomy is the standard treatment. 

Following YAG laser intervention, a repeat refraction 

should be performed to assess residual refractive error 

once the visual axis has cleared and refractive stability 

is regained. Because minor shifts in refractive power 

may occur after the procedure, glasses prescribed 

before YAG treatment may become inaccurate. 

Therefore, definitive refraction should always be 

delayed until at least one to two weeks post-

capsulotomy, ensuring that the refraction represents 

the stabilized optical system [16]. 

Ocular Surface Disease 

Ocular surface disorders represent another 

key factor that can compromise refraction accuracy in 

pseudophakic patients. Dry eye disease (DED), 

meibomian gland dysfunction, and irregular tear-film 

quality may cause fluctuating vision, inconsistent 

keratometry readings, and unreliable subjective 

refraction results. Cataract surgery itself can 

exacerbate ocular surface instability through corneal 

nerve transection, postoperative inflammation, and 

medication toxicity (especially from preservative-

containing eye drops). These effects can disrupt 

corneal homeostasis, producing variable refraction 

and transient blur. The ocular surface must therefore 

be optimized both preoperatively and postoperatively. 

Artificial tears, warm compresses, punctal occlusion, 

and anti-inflammatory therapy (e.g., cyclosporine or 

lifitegrast) may be needed before reliable 
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measurements can be obtained. Furthermore, 

preexisting DED should be aggressively managed 

before cataract surgery to improve surgical 

precision—particularly in biometry and keratometry, 

where even small measurement errors can translate 

into significant postoperative refractive 

surprises.[17][18] Neuropathic dry eye, characterized 

by chronic pain, dysesthesia, or light sensitivity, has 

gained increasing recognition as a postoperative 

phenomenon. Studies show that up to one-third of 

patients report persistent symptoms for six months 

after surgery, often with minimal corneal staining.[19] 

This condition can lead to visual instability and 

discomfort during refraction and may necessitate 

multidisciplinary management involving both 

ophthalmology and ocular surface specialists before 

proceeding with definitive glasses [17][18][19].  

Other factors that can confound or 

temporarily contraindicate precise refraction include 

macular pathology (e.g., epiretinal membrane, diabetic 

macular edema), uncontrolled glaucoma, or IOL 

decentration or tilt. These issues can distort the optical 

pathway, causing irregular astigmatism or 

metamorphopsia. In such cases, optical correction 

alone may not restore optimal visual quality, and 

surgical or medical management of the underlying 

condition should precede spectacle prescription. In 

summary, while there are no absolute 

contraindications to refraction or spectacle 

prescription in pseudophakia, timing and ocular 

stability are critical determinants of accuracy. Factors 

such as early postoperative fluctuations, posterior 

capsular opacification, and ocular surface disease can 

all cause temporary or variable refractive errors. 

Recognizing and addressing these conditions—

through appropriate healing intervals, capsulotomy 

when indicated, and surface optimization—ensures 

that final prescriptions accurately reflect the patient’s 

true visual potential and enhance satisfaction 

following cataract surgery.[15][16][17][18][19] 

Higher-Order Aberrations 

Higher-order aberrations (HOAs) represent 

complex distortions of the eye’s optical system that 

cannot be corrected by standard spherical or 

cylindrical lenses. They often explain why some 

pseudophakic patients, despite achieving 20/20 (6/6) 

visual acuity on refraction, continue to experience 

blurred vision, ghosting, halos, glare, or monocular 

diplopia. Such patients may describe a persistent sense 

of poor “quality” of vision even though their 

measurable acuity appears normal. These aberrations 

can originate from multiple sources, including the 

ocular surface, the cornea, the intraocular lens (IOL), 

or the posterior segment of the eye. After cataract 

surgery, the corneal optics may be altered due to 

surgical incisions, wound healing, or subtle changes in 

corneal biomechanics. Small irregularities—such as 

wound edge misalignment or localized edema—can 

increase coma and trefoil aberrations. Additionally, 

preexisting corneal irregularities, such as keratoconus, 

pellucid marginal degeneration, or even subtle 

epithelial basement membrane dystrophy, can become 

visually significant once the cataract-induced scatter is 

removed. Ocular surface disease, especially tear-film 

instability and meibomian gland dysfunction, also 

plays a major role; the tear film acts as the first 

refractive surface of the eye, and when its uniformity 

is compromised, transient wavefront irregularities 

degrade image quality and contrast sensitivity. 

Evaluation of suspected HOAs begins with corneal 

topography to detect irregular astigmatism or 

asymmetric curvature, followed by wavefront 

aberrometry, which quantifies specific aberration 

patterns such as coma, spherical aberration, and 

trefoil. These instruments provide detailed maps of 

how light is distorted through the optical pathway, 

distinguishing between corneal and internal (IOL-

related) sources. For instance, spherical aberration 

often increases in pseudophakia, especially with older 

IOL models that lack aspheric correction. In contrast, 

coma may result from tilted or decentered IOLs. 

An essential clinical test in such cases is over-

refraction with a rigid gas-permeable (RGP) contact 

lens. This technique temporarily neutralizes corneal 

surface irregularities by creating a smooth refractive 

interface. If the patient’s visual symptoms or acuity 

improve significantly while wearing the RGP lens, the 

primary source of aberration is corneal rather than 

lenticular or retinal. Conversely, minimal 

improvement points toward internal aberrations or 

retinal pathology. Once identified, management 

focuses on addressing the underlying cause. For tear-

film–related HOAs, aggressive ocular surface 

optimization—through lubricants, punctal occlusion, 

anti-inflammatory agents (e.g., cyclosporine, 

lifitegrast), or meibomian gland therapy—can restore 

clarity. Patients with irregular corneas may benefit 

from specialty contact lenses (RGP, scleral, or hybrid 

designs) that mask irregularities and enhance image 

quality. If the aberrations stem from the IOL itself—

due to tilt, decentration, or inappropriate lens 

selection—IOL exchange or repositioning may be 

considered in severe, symptomatic cases. Wavefront-

guided refractive surgery is another option in selecting 

patients with stable corneal topography and sufficient 

corneal thickness. In summary, higher-order 

aberrations are an often-overlooked cause of visual 

dissatisfaction in pseudophakic patients. A structured 

evaluation using corneal topography, aberrometry, and 

RGP over-refraction can pinpoint the problem and 

guide targeted therapy, significantly improving 

perceived visual quality and patient satisfaction. 

Retinal or Optic Nerve Pathology 

Not all limitations in postoperative vision 

stem from refractive or optical causes. Retinal and 

optic nerve pathologies—including diabetic 

retinopathy, epiretinal membranes (ERM), age-related 

macular degeneration (AMD), glaucoma, optic 
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neuropathies, and macular holes—can profoundly 

affect best-corrected visual acuity (BCVA) despite 

perfect optical correction. Patients with these 

comorbidities should be carefully counseled before 

and after cataract surgery to maintain realistic 

expectations regarding their visual prognosis. For 

example, in diabetic retinopathy, macular edema or 

ischemia may persist postoperatively, limiting central 

acuity and contrast even after an optimal refraction. 

Similarly, epiretinal membranes can cause 

metamorphopsia and monocular diplopia due to retinal 

wrinkling, producing symptoms that mimic optical 

aberrations. AMD results in central scotomas and 

distortion, which no pair of glasses can fully correct. 

Glaucoma primarily reduces contrast sensitivity and 

peripheral field, often making patients perceive “dull” 

or “dim” vision despite good central acuity. For these 

patients, the role of refraction is to optimize remaining 

visual function, not to restore normal sight. Low-

vision rehabilitation, high-contrast filters, and task-

specific optical aids may be more beneficial than 

conventional glasses alone. Multidisciplinary care 

involving ophthalmologists, optometrists, and low-

vision specialists ensures that visual potential is 

maximized within the limits imposed by retinal or 

optic nerve pathology. 

Refractive Surgery Enhancement 

In selected pseudophakic patients, the desire 

to reduce spectacle dependence leads to consideration 

of refractive surgery enhancement rather than new 

glasses. This option is suitable for individuals with 

minor residual refractive errors after cataract surgery, 

adequate corneal thickness, and stable refraction. 

Techniques such as LASIK, PRK, or SMILE can fine-

tune residual myopia, hyperopia, or astigmatism 

following IOL implantation. Typically, refractive 

enhancements are considered three to six months after 

cataract surgery, once the ocular surface and refraction 

are stable. Preoperative assessment includes corneal 

topography, pachymetry, and aberrometry to ensure 

corneal health and predict postoperative outcomes. 

These “touch-up” procedures can help patients 

achieve closer to true emmetropia and greater 

independence from glasses, especially in those who 

have already invested in premium or multifocal 

IOLs.[20] However, comprehensive patient 

counseling is essential. Patients must understand that 

even after enhancement, subtle higher-order 

aberrations or age-related changes may still 

necessitate occasional spectacle use, particularly for 

reading or low-light tasks. Proper patient selection and 

coordination between the cataract surgeon and 

refractive specialist are crucial for achieving optimal 

results. In conclusion, while most pseudophakic 

patients achieve excellent vision with spectacles, 

persistent dissatisfaction may arise from higher-order 

aberrations, retinal or optic nerve pathology, or minor 

residual refractive errors amenable to enhancement 

surgery. A careful diagnostic workup and 

individualized management approach ensure the best 

possible visual outcomes and long-term patient 

satisfaction.[20] 

Equipment 

Performing refraction in a pseudophakic 

patient requires a combination of objective and 

subjective techniques supported by precise, well-

calibrated optical instruments. These tools not only 

quantify refractive errors but also help detect 

underlying abnormalities affecting visual performance 

following cataract surgery. Because pseudophakia 

introduces a new optical interface—the intraocular 

lens (IOL)—special attention must be paid to the 

interplay between the cornea, the IOL, and the ocular 

media when performing refraction. The following 

section provides a detailed overview of the principal 

equipment used in evaluating and refining refractive 

outcomes in pseudophakic patients [20]. 

Autorefractor 

The autorefractor is typically the first 

instrument used to estimate postoperative refractive 

error in pseudophakic eyes.[21] This device operates 

on the principle of infrared light projection and 

reflection. Infrared light is directed into the patient’s 

eye, reflected off the retina, and analyzed by sensors 

within the instrument to determine the optical power 

needed to focus light accurately on the retina. During 

the measurement, the patient fixates on an image that 

alternates between clear and blurred, allowing the 

autorefractor to assess refractive dynamics and 

provide a baseline prescription. Modern autorefractors 

have evolved into multifunctional platforms that 

integrate keratometry, pupillometry, and sometimes 

corneal topography. The keratometry function is 

especially critical in pseudophakia, as it quantifies 

anterior corneal curvature and determines the 

magnitude and axis of astigmatism—whether 

preexisting or surgically induced. Even minor residual 

astigmatism can significantly impact visual 

satisfaction in patients with monofocal or multifocal 

IOLs. Therefore, the initial autorefractor reading 

serves as a valuable starting point that is later refined 

by subjective refraction. Please refer to StatPearls’ 

companion resources, “Autorefractors” and 

“Keratometer,” for further technical details. 

Autorefraction, while efficient, has limitations. The 

pseudophakic optical system, with its artificial IOL 

and variable capsular bag stability, can occasionally 

produce inaccurate readings, particularly in cases of 

posterior capsular opacification (PCO), corneal 

irregularity, or ocular surface disease. Thus, 

confirmation through manual refraction and other 

diagnostic modalities is always required. 

Phoropter 

Once an initial estimate of refractive power is 

obtained, refinement is performed using a phoropter—

an instrument designed to enable rapid switching 

among lenses of different spherical, cylindrical, and 

axis powers. The phoropter facilitates subjective 

refraction, allowing patients to provide feedback on 

clarity between alternative lens choices ("Which is 
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better, one or two?"). Manifest refraction is performed 

on a non-cyclopleged eye and relies on active patient 

participation to identify the clearest combination of 

lenses.[22] This procedure remains the cornerstone of 

refractive evaluation in pseudophakia because it 

accounts for both optical and neural adaptation factors 

that influence visual quality. The precision of manifest 

refraction depends on the refractionist’s skill and the 

patient’s consistency. A proficient clinician adjusts the 

refraction sequence dynamically, balancing sphere 

and cylinder refinements while considering binocular 

vision, accommodation, and residual astigmatism. For 

accurate results, the environment must be well-lit, the 

patient properly aligned, and the instrument calibrated 

to avoid parallax or vertex distance errors [22]. 

Cycloplegic Agents and Cycloplegic Refraction 

Cycloplegic refraction—refraction 

performed after pharmacologic paralysis of the ciliary 

muscle—may still have clinical utility in 

pseudophakia, despite the theoretical loss of 

accommodation following cataract extraction. 

Cycloplegic agents, such as cyclopentolate (1%) or 

tropicamide (1%), act by blocking muscarinic 

acetylcholine receptors in the ciliary body, thereby 

temporarily preventing accommodation and pupil 

constriction.[23] Although most pseudophakic eyes 

are considered non-accommodative, emerging 

research suggests that ciliary body contraction may 

produce minor axial shifts of certain IOLs, slightly 

altering effective lens position and thus refractive 

outcomes.[23][24][25] Cycloplegic refraction 

eliminates these subtle fluctuations, ensuring a more 

consistent measurement of refractive error. It can be 

particularly useful in patients who underwent 

implantation of accommodative or multifocal IOLs, 

where residual pseudoaccommodation or near-vision 

fluctuations may confound manifest refraction. 

Cycloplegic agents must be used judiciously, as they 

can induce transient blur, photophobia, and, rarely, 

systemic side effects such as tachycardia in sensitive 

individuals [24][25]. 

 
Figure-3: Management of Aphakia. 

Retinoscope 

Retinoscopy remains one of the most reliable 

methods of objective refraction, particularly valuable 

in nonverbal patients, pediatric populations, or those 

unable to participate fully in subjective testing. Using 

a retinoscope, the clinician projects a beam of light 

into the eye and observes the movement of the retinal 

reflex while introducing different lenses. The direction 

and quality of the reflex (with, against, or neutral 

motion) reveal the nature and degree of refractive 

error. In pseudophakia, retinoscopy is advantageous 

for confirming autorefractor results and detecting 

irregular astigmatism or media opacities that may 

distort light reflection. While the detailed procedure is 

beyond this discussion, readers may consult 

StatPearls’ “Objective Refraction Technique: 

Retinoscopy” for a comprehensive guide. 

Visual Acuity Charts 

Visual acuity testing forms the foundation of 

refraction. Standardized charts—such as Snellen, 

ETDRS, or LogMAR—provide quantitative measures 

of a patient’s visual performance under controlled 

conditions. These charts are used repeatedly 

throughout refraction to fine-tune the prescription, 

ensuring that lens adjustments yield real functional 

improvement. LogMAR charts, in particular, offer 

consistent letter spacing and logarithmic progression, 

making them ideal for research and postoperative 

follow-up comparisons. 

Brightness Acuity Tester (BAT) 

The Brightness Acuity Tester (BAT) assesses 

visual performance under varying glare conditions and 

is particularly valuable in pseudophakic evaluations. 

By exposing the eye to controlled bright light, BAT 

testing helps identify the presence of corneal edema, 

endothelial guttata, posterior capsular opacification, or 

other media opacities that degrade vision and 

contribute to glare sensitivity.[26] BAT results guide 

clinicians in distinguishing between optical and 

pathological causes of visual complaints. 

Corneal Topography and Keratometry 

Corneal topography generates a three-

dimensional (3D) color-coded map of the corneal 

surface curvature, revealing irregularities, asymmetry, 

or post-surgical distortion. This technology is 

especially useful in pseudophakic patients with 

residual or irregular astigmatism, previous refractive 

surgery, or ectatic corneal disorders. Manual 

keratometry, though more limited, remains a simple 

and accurate method for determining corneal 

curvature in regular astigmatism. Both devices assist 

in establishing a reliable starting point for refraction 

and refining the optical correction for optimal vision. 

Detailed technical applications are discussed in 

StatPearls’ “Corneal Topography.” 

Aberrometer 

Aberrometry has become an indispensable 

tool for evaluating wavefront aberrations—both lower 

and higher order—within the eye. By analyzing how a 

grid of light rays travels through the ocular system, 

aberrometers can quantify distortions caused by the 

cornea, IOL, and other structures. This data helps 

clinicians identify optical causes of reduced image 

quality, such as coma, trefoil, or spherical aberration, 
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which may persist despite perfect refraction.[27] In the 

pseudophakic population, aberrometry plays a vital 

role before and after cataract surgery. Preoperatively, 

it aids in selecting aspheric or toric IOLs and 

determining optimal placement. Postoperatively, it 

helps investigate unexplained visual complaints, 

evaluate IOL decentration or tilt, and guide decisions 

regarding refractive enhancement or customized lens 

prescriptions. Refraction in pseudophakia requires a 

comprehensive, instrument-based approach that 

integrates objective measurements with subjective 

feedback. Autorefractors, phoropters, retinoscopes, 

and visual acuity charts form the backbone of the 

process, while specialized diagnostic tools—such as 

corneal topography, BAT, and aberrometry—provide 

deeper insights into optical quality and pathology. 

Together, these instruments ensure that residual 

refractive errors are precisely identified, allowing for 

accurate prescription of glasses or other corrective 

measures, and ultimately enhancing postoperative 

visual outcomes for pseudophakic 

patients.[21][22][23][24][25][26][27] 

Personnel 

Prescribing glasses for pseudophakic patients 

who have undergone cataract surgery and received 

intraocular lens (IOL) implantation—requires 

coordinated teamwork among multiple eye care 

professionals. These professionals bring 

complementary skills and expertise that collectively 

ensure accurate refraction, optimal vision correction, 

and long-term ocular health. In the United States, the 

process typically involves ophthalmologists, 

optometrists, technicians, and opticians, each with 

defined yet overlapping roles in the continuum of 

postoperative care. The success of postoperative visual 

rehabilitation depends heavily on seamless 

communication and shared clinical goals among these 

providers. 

Roles of Eye Care Professionals 

Ophthalmologists 

Ophthalmologists are medical doctors (MDs 

or DOs) specializing in the medical and surgical 

management of eye diseases. They perform cataract 

surgery—the procedure that leads to pseudophakia—

and are responsible for the overall postoperative 

management of these patients. Their role extends 

beyond surgery to include postoperative assessment, 

management of complications such as cystoid macular 

edema or posterior capsular opacification (PCO), and 

evaluation of the refractive outcome of surgery. When 

residual refractive errors remain after cataract surgery, 

ophthalmologists may provide a spectacle prescription 

or refer patients to an optometrist for refraction. They 

are also qualified to evaluate whether the refractive 

error results from IOL positioning, corneal 

irregularities, or ocular pathology rather than optical 

factors alone. Additionally, ophthalmologists manage 

cases requiring surgical or laser enhancement, such as 

YAG capsulotomy for PCO or laser refractive touch-

ups for minor postoperative refractive errors [28]. 

Optometrists 

Optometrists (ODs) are non-physician eye 

care specialists trained in refraction, diagnosis, and 

nonsurgical management of ocular conditions. Their 

principal role in managing pseudophakic patients 

involves performing postoperative refraction, 

prescribing corrective lenses, and identifying any 

ocular changes that may limit vision despite optical 

correction. Optometrists play a vital role in long-term 

postoperative monitoring, detecting complications 

such as ocular surface disease, posterior capsule 

opacification, or macular edema that may reduce 

visual performance. In collaboration with 

ophthalmologists, they may also manage refractive 

imbalances between the two eyes during the staged 

cataract surgery process, ensuring visual comfort 

while awaiting second-eye surgery. Moreover, 

optometrists often provide preoperative counseling, 

helping patients understand how different IOL types—

monofocal, toric, multifocal, or extended-depth-of-

focus lenses—may influence postoperative spectacle 

needs. Their holistic approach bridges the gap between 

surgical and nonsurgical care, ensuring a smooth 

transition from operative intervention to visual 

rehabilitation [28]. 

Ophthalmic Technicians and Assistants 

Technicians and assistants play an essential 

support role in both the ophthalmology and optometry 

settings. Their responsibilities include obtaining 

accurate preliminary measurements (e.g., 

autorefraction, keratometry, visual acuity testing, and 

intraocular pressure measurements), assisting during 

slit-lamp evaluations, and preparing diagnostic 

equipment such as the corneal topographer or 

aberrometer. Technicians must possess the technical 

skill to ensure data accuracy, as small measurement 

errors can result in significant postoperative refractive 

discrepancies. They also educate patients about 

postoperative medications, follow-up schedules, and 

the adaptation period associated with new spectacles. 

In complex cases, technicians serve as liaisons 

between the ophthalmologist, optometrist, and optical 

dispensary, ensuring continuity of care and accurate 

data transfer across team members [28]. 

Opticians 

Opticians are professionals trained to design, 

fit, and dispense spectacles or contact lenses based on 

prescriptions provided by ophthalmologists or 

optometrists. Their expertise is crucial in translating 

the refractive prescription into functional eyewear that 

provides optimal comfort, alignment, and visual 

clarity. Key optical parameters—such as pupillary 

distance (PD), fitting height, vertex distance, and 

pantoscopic tilt—must be measured precisely. Even 

slight deviations can cause eyestrain, prismatic 

imbalance, or blurred vision, particularly in patients 

with multifocal or progressive lenses.[28] Opticians 

are also responsible for helping patients select 

appropriate lens materials (e.g., polycarbonate or 

Trivex for monocular patients), coatings (anti-
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reflective, UV protection), and frame styles suited to 

their optical and lifestyle needs. By providing 

individualized adjustments and counseling, opticians 

ensure that the transition from clinical refraction to 

real-world vision correction is seamless. For 

pseudophakic patients, whose eyes may have subtle 

optical sensitivities after surgery, this professional 

precision is especially valuable [28]. 

The Importance of Communication and 

Prescription Consistency 

Clear communication among members of the 

eye care team is vital to avoid refractive 

misinterpretations and ensure that prescriptions are 

accurately filled. One nuanced but critical area 

involves differences in prescription notation between 

ophthalmologists and optometrists. Ophthalmologists 

traditionally record prescriptions in positive cylinder 

notation, whereas optometrists use negative cylinder 

notation. This divergence can cause confusion when 

transferring prescriptions between providers or optical 

dispensaries, leading to incorrect spectacle fabrication. 

To ensure consistency, clinicians must be proficient in 

transposing prescriptions: 

1. Add the cylindrical power to the spherical 

power. 

2. Reverse the sign of the cylindrical power. 

3. Adjust the axis by 90 degrees. 

Example 1 (Positive to Negative Cylinder): +1.00 

+1.00 × 090 → +2.00 −1.00 × 180 

Example 2 (Negative to Positive Cylinder): −2.00 

−1.50 × 180 → −3.50 +1.50 × 090 

This simple mathematical process ensures 

compatibility between prescription formats, reducing 

costly remakes and patient frustration. 

Ethical and Clinical Considerations 

The prescribing of glasses in pseudophakia is 

not merely a technical process; it is part of ethical and 

patient-centered care. Clinicians must communicate 

openly about the patient’s expected visual outcomes 

and possible limitations. Despite technological 

advancements in IOLs, total spectacle independence is 

rarely guaranteed, and failure to clarify this 

preoperatively may lead to postoperative 

dissatisfaction. Ethically, informed consent extends 

beyond the surgical procedure to include realistic 

counseling about postoperative visual needs. Patients 

should be educated on why glasses may still be 

necessary—such as for near tasks after monofocal IOL 

implantation or for fine-detail work requiring high 

contrast. Furthermore, patients with underlying ocular 

diseases (e.g., macular degeneration or glaucoma) 

must be counseled that optical correction can improve, 

but not fully normalize, vision [28][29]. 

Technique or Treatment Overview 

While the detailed procedural steps of 

manifest refraction are beyond the scope of this 

section, the process involves determining the optimal 

combination of spherical and cylindrical lenses that 

yield maximum visual clarity. This requires skilled use 

of a phoropter, or trial lens set, precise alignment, and 

effective patient communication to ensure valid 

subjective feedback. Clinicians performing refraction 

should verify binocular balance, accommodative 

neutrality, and patient comfort at both near and 

distance fixation. Additionally, vertex distance 

adjustments—the space between the spectacle lens 

and the cornea—must be accounted for, particularly in 

high prescriptions, to prevent optical distortion. In 

pseudophakic patients, these refinements are critical 

because minor inaccuracies can produce 

disproportionate visual discomfort or asthenopia [29]. 

Clinical Significance 

Cataract surgery consistently demonstrates 

profound benefits for patients’ quality of life, 

extending beyond visual restoration. Numerous 

studies report that successful surgery leads to 

improved mobility, enhanced cognitive function, 

reduced fall risk, better sleep quality, and lower rates 

of depression among older adults.[29][30][31][32] 

These improvements, however, can be substantially 

reduced if residual refractive errors are not properly 

corrected. Even when bilateral emmetropia (perfect 

focus without glasses) is achieved, studies show that 

more than 50% of pseudophakic patients still use 

varifocal or reading glasses regularly for intermediate 

and near tasks.[9] Therefore, precise refraction and 

spectacle prescription remain essential components of 

postoperative care. While alternatives such as contact 

lenses or refractive surgery enhancement may suit 

select patients, glasses continue to provide the most 

reliable, cost-effective, and adaptable solution for 

long-term visual optimization [31][32]. 

Enhancing Healthcare Team Outcomes 

Optimal postoperative outcomes depend on 

effective interprofessional collaboration. The modern 

eye care model is inherently multidisciplinary, with 

each professional contributing unique expertise at 

different stages of the patient’s journey. 

 Ophthalmologists ensure surgical precision 

and manage postoperative anatomy. 

 Optometrists refine functional vision 

through detailed refraction and ocular health 

monitoring. 

 Technicians provide accurate diagnostic 

data and patient education. 

 Opticians translate prescriptions into 

customized optical devices that deliver visual 

comfort. 

Such collaboration requires structured 

communication systems, shared access to patient 

records, and standardized documentation of 

prescriptions and refractive data. Regular 

interdisciplinary meetings and continuing education 

foster mutual understanding and reduce 

interprofessional variability. From an operational 

perspective, a team-based model improves efficiency, 

enhances patient satisfaction, and reduces the 

likelihood of miscommunication-related errors. It also 
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allows each provider to practice at the top of their 

license, ensuring that patients receive the highest 

quality of care at every step—from surgery to final 

spectacle delivery. Furthermore, healthcare teams 

should emphasize ethical practice, patient autonomy, 

and shared decision-making. Patients should be 

actively involved in choosing their vision correction 

options, understanding the trade-offs between clarity, 

cost, and lifestyle demands. By integrating clinical 

skill, effective communication, and coordinated 

follow-up, the multidisciplinary eye care team ensures 

that each pseudophakic patient achieves not only the 

sharpest possible vision but also the confidence and 

comfort essential to maintaining independence and 

quality of life after cataract surgery. In conclusion, 

prescribing glasses for pseudophakic patients 

represents a collaborative, patient-centered process 

that bridges the art of refraction with the science of 

surgical and optical precision. When 

ophthalmologists, optometrists, technicians, and 

opticians work in harmony, guided by ethical 

principles and evidence-based practice, they 

collectively elevate postoperative care and maximize 

the visual and functional outcomes of modern cataract 

surgery. 

Conclusion: 

In conclusion, prescribing corrective lenses 

for pseudophakic patients is a sophisticated and 

essential element of post-cataract visual rehabilitation 

that extends far beyond achieving 20/20 acuity. It is a 

patient-centered process that requires a deep 

understanding of surgical nuances, IOL optics, and the 

individual's visual ecology. Despite advancements in 

IOL technology that reduce spectacle dependence, 

spectacles remain a vital tool for refining visual 

quality, enhancing contrast, and providing comfort for 

specific tasks like reading, computer work, or night 

driving. The key to success lies in meticulous timing—

waiting for corneal and refractive stability—and a 

tailored approach that considers the type of IOL 

implanted and the patient's unique lifestyle demands. 

Ultimately, optimal outcomes are achieved through 

seamless, interdisciplinary collaboration. 

Ophthalmologists, optometrists, and opticians must 

work in concert to manage challenges such as interim 

anisometropia, accurately translating refractive data 

into precise eyewear, and set realistic patient 

expectations. By integrating surgical expertise with 

optical precision and patient counseling, the healthcare 

team can ensure that pseudophakic patients not see 

clearly but also enjoy a high-quality, comfortable, and 

functional visual experience in their daily lives. 
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