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Introduction 

In the landscape of vision correction, patients often view Refractive Surgery (RS) and Contact Lenses (CLs) 

as simple alternatives to one another. While the appeal of spectacle independence is undeniable, and surgery 

provides immense value for millions, the long-term reality of the post-surgical eye reveals a critical 

limitation: Surgery creates a static optical profile on a dynamic, aging biological system. 

We recently managed a case of a 43-year-old patient who, after 15 years of successful spectacle independence 

following LASIK, presented with a decline in visual quality. This case serves not as a critique of the initial 

procedure, but as a highlight of the long-term physiological evolution of the eye. 

It demonstrates a complex clinical reality: When a surgical patient’s vision eventually regresses or changes 

due to age, they cannot simply return to "standard" vision care. The surgical alteration of the cornea often 

removes the option of standard soft contact lenses, necessitating a transition to Specialty Contact Lens 

Management. In this stage, we must move beyond simple correction to advanced restoration using custom 

optics. 

 
 
Case Presentation 

Patient Profile: A 43-year-old Chinese male with a 15-year history of Lasik vision correction presented for 

his eye check. He was previously about a -8 dioptre both eyes before the refractive surgery correction. 

Chief Complaint: The patient reports a gradual decline in distance vision over several years. Although 

initially satisfied with his spectacle-free vision post-LASIK, he began experiencing difficulty with near tasks 

approximately four years ago (at age 39), necessitating a greater working distance for reading. He obtained 

progressive glasses last year but reports that they fail to provide optimal clarity for either distance or near 

vision. He presents today for a second opinion to determine if his visual acuity can be improved." 

 
 
Eye Examination Result 

Subjective Refraction 

OD (Right): -0.75 / -0.25 x 180 (VA 6/7.5) 

OS (Left): Plano / -1.25 x 100 (VA 6/7.5*) 
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• Note: Subjective quality of vision in OS remains poor despite best correction. 

Add: +1.50 OU 

Slitlamp biomicroscope and fundus examination shows unremarkable result 

Ocular wavefront analysis was performed using the Zeiss aberrometer to evaluate the optical quality and 

presence of Higher Order Aberrations (HOAs). The analysis reveals a significant inter-ocular asymmetry 

regarding the magnitude of aberrations. 

• OD (Right Eye): The optical profile is relatively stable. Major Zernike terms, including Coma 

(0.097µm), Trefoil (0.121µm), and Spherical Aberration (0.115µm), fall largely within or near the 

50th percentile population norms (indicated by the light blue zone). 

• OS (Left Eye): The left eye demonstrates markedly elevated Higher Order Aberrations compared to 

the right eye and population norms. 

o Trefoil (Z 3, ± 3): Measured at 0.231µm, this is the dominant aberration, extending 

significantly into the 90th percentile (grey zone). 

o Spherical Aberration (Z 4, ± 0): Elevated at 0.202µm, also extending into the 90th percentile 

range. 

o Coma (Z 3, ± 1): Moderately elevated at 0.124µm. 
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Figure 1. Wavefront Analysis from Zeiss i.Profiler for patient both eyes 
 
 
 

Figure 2: Topography Tangential Map of patient both Cornea Post Lasik 
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Discussion 

The Discrepancy Between Visual Acuity and Visual Quality 

The primary clinical challenge in this case is the dissociation between the patient’s quantitative visual acuity 

and his qualitative visual experience. While the patient achieves a Snellen acuity of 6/7.5 in the left eye with 

refractive correction, his subjective report of "suboptimal vision" persists. An integrated analysis of the 

wavefront aberrometry and corneal topography reveals that this dissatisfaction is driven by Higher Order 

Aberrations (HOAs)—specifically Trefoil and Spherical Aberration—which are well-documented 

byproducts of corneal refractive surgery that standard spectacles cannot correct [1, 2]. 

 
 
Topographical Correlation: The "Oblate" Cornea 

The corneal topography maps of this patient eyes, post-surgery, provides the anatomical explanation for the 

wavefront errors. 

• OD (Right Eye): Displays a relatively centered treatment zone with a flattened central curvature (Blue 

zone, approx 39.75D - 40.25D) consistent with myopic ablation. The transition zones appear 

smoother, correlating with the lower HOA profile (0.121 Trefoil) in this eye. 

• OS (Left Eye): While also displaying a central flattened zone, the topography reveals a more complex 

surface profile. The color map shows asymmetry in the transition zone and a "bowtie" pattern of 

astigmatism that correlates with the -1.25DC found in refraction. Crucially, the irregularity within 

this optical zone acts as the generator for the high Trefoil observed in the wavefront analysis. 

 
 
The Clinical Hurdle: Why Standard Contact Lenses Are No Longer an Option 

Before addressing the patient’s visual quality, we faced an immediate logistical challenge. In a non-surgical 

myope, a regression of prescription would typically be managed with a standard soft contact lens. However, 

the structural changes from the patient’s LASIK procedure 15 years ago have rendered this "simple" option 

non-viable. 

A. The Geometry Mismatch (The "Oblate" Cornea) Standard soft contact lenses are mass-produced for the 

"virgin" cornea, which is prolate (steep in the centre, flatter in the periphery). 
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• The Surgical Reality: To correct his initial -8.00D myopia, the patient’s central cornea was 

significantly flattened, creating an oblate profile. 

• The Fitting Failure: Placing a standard soft lens on this flattened surface results in a profound 

mismatch. The lens fails to align with the central cornea, leading to excessive movement, edge fluting, 

and unstable vision. The patient has effectively "aged out" of the surgical correction but is structurally 

"locked out" of the standard contact lens market. 

 
 
B. The "Flap Factor" and Ocular Surface Integrity Beyond geometry, the physiological state of the post- 

LASIK cornea complicates lens wear. 

• Neurotrophic Dry Eye: The creation of the corneal flap inevitably severs corneal nerves, often leading 

to reduced corneal sensitivity and a disrupted lacrimal functional unit. While the patient may be 

asymptomatic without lenses, the introduction of a standard soft lens—which requires a robust tear 

film to remain hydrated—can trigger significant dryness and discomfort that a virgin eye would not 

experience. 

• Flap Vulnerability: While the flap interface is healed, the altered biomechanics and surface 

irregularity at the flap margin can act as a barrier to comfort. Standard lenses may irritate the transition 

zones [3], necessitating the use of large-diameter Scleral lenses that vault over the sensitive corneal 

tissue entirely [4]. 

 
 
The Wavefront Perspective: Beyond Defocus and Astigmatism 

Standard refraction corrects only Lower Order Aberrations (LOAs): Defocus (myopia/hyperopia) and 

Regular Astigmatism. However, the Zeiss Wavefront Analysis indicates that the patient's visual quality is 

heavily compromised by HOAs. 

Although in this patient case, there is possibility of prescribing aberration-control ophthalmic lenses, which 

serves as a primary non-invasive intervention to optimize visual quality, the prognosis for complete symptom 

resolution remains guarded. Fundamentally, spectacle lenses function as static optical correctors relative to 

the pupil, which inherently limits their ability to neutralize complex Zernike modes such as the elevated 

Trefoil and Spherical Aberration observed in this patient [6, 7]. 

Unlike rigid gas-permeable or scleral contact lenses, which mask corneal irregularities via the tear fluid, 
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spectacle lenses require the patient to look through the aberration rather than having it optically neutralized 

at the corneal plane [8, 9]. Furthermore, because the lens is static while the eye rotates, the misalignment 

between the lens optics and the eye's visual axis during movement often precludes the successful correction 

of higher-order aberrations, potentially leaving the patient with persistent visual disturbances [6, 10]." 

 
 
The Myth of Stability: Placing a Static Fix on a Dynamic Organ 

The patient’s case—presenting with regression and dissatisfaction years post-op—illustrates a fundamental 

truth often overlooked in the initial refractive consultation: The eye is a living, evolving organ, not a static 

camera lens. In our patient case, he presented the idea that surgery is a one-time fix all solution and will be 

forever. 

Refractive surgery operates on the premise of "permanence," reshaping the cornea based on the eye's 

measurements on the day of surgery. However, biology rarely respects this snapshot in time. 

• The "Regression" Reality: As seen in this patient’s topography, the cornea can attempt to "heal" or 

regress toward its original shape over time. This is often driven by epithelial remodelling, where the 

corneal epithelium thickens to "fill in" the divots created by the laser ablation [12]. This biological 

response can alter the refractive outcome years down the line, meaning there is no long-term 

assurance that the 20/20 vision achieved at age 25 will persist to age 40. 

• Natural Refractive Shift: Even without surgery, the eye undergoes subtle changes throughout 

adulthood, including crystalline lens index changes and axial length adjustments. In a surgical patient, 

these natural shifts manifest as the return of blur, requiring either acceptance of imperfection or 

"touch-up" surgeries—which require removing more tissue and carry cumulative risks [13]. 

 
 
Biomechanical Integrity and Future Ocular Health 

Beyond refractive error, we must consider the physiological impact of permanently altering corneal structure. 

• Accelerating Structural Weakness (Ectasia): The cornea derives its strength from its stromal 

thickness. Ablating tissue permanently thins the cornea and severs load-bearing collagen bonds. In 

some cases, this biomechanical weakening can lead to Corneal Ectasia, a destabilization similar to 

Keratoconus that can surface years post-surgery [14]. A contact lens, by contrast, sits on the eye 

without compromising its tensile strength. 
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• Unmasking Dystrophies: Certain corneal dystrophies, such as Epithelial Basement Membrane 

Dystrophy (EBMD), may be sub-clinical in early adulthood. Surgical trauma (specifically the 

microkeratome or femtosecond laser cut) can exacerbate these conditions, leading to recurrent 

erosions or irregular astigmatism later in life [15]. 

• Complicating Future Care (Cataracts): As the patient ages, they will inevitably face cataracts. A 

surgically altered cornea creates significant mathematical challenges for surgeons calculating 

Intraocular Lens (IOL) power. The alteration of the anterior-to-posterior corneal curvature ratio often 

leads to "refractive surprises" (incorrect power outcomes) after cataract surgery, a complication not 

faced by patients with virgin corneas [16]. 

 
 
The "Presbyopia" Horizon 

Perhaps the most significant biological certainty is Presbyopia. As patients enter their 40s, the crystalline 

lens loses flexibility. 

• The Surgical Dead End: A patient corrected for perfect distance vision via LASIK will inevitably hit 

a "visual wall" when presbyopia sets in. They are optically "locked in" to their distance shape. Options 

are often limited to reading glasses or Monovision surgery, which permanently reduces stereopsis 

(depth perception) [17]. 

• The Contact Lens Continuum: Contact lenses offer a fluid transition. As the patient’s accommodative 

system changes, the lens modality changes with it—from single vision to multifocal designs. This 

adaptability allows the patient to maintain functional vision at all distances without requiring further 

surgical intervention on aging tissue. 

Therefore, it is essential to manage the patient's expectations regarding potential fluctuations in visual quality 

and the possibility of refractive progression over time. 

 
 
The "Upgradable" Advantage: Ocular Health and Advanced Optics 

While refractive surgery locks the patient into the physiological state of the eye on the day of the procedure, 

contact lenses represent an "upgradable" platform. This flexibility is crucial when addressing two major 

modern ocular concerns: Dry Eye Disease and Digital Eye Strain. 
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A. Dry Eye: Permanent Nerve Damage vs. Managed Surface Issues Both refractive surgery patients and 

contact lens wearers can experience dry eye, but the mechanism and manageability differ significantly. 

• The Surgical Risk: Post-LASIK dry eye is often neurotrophic—caused by the severing of corneal 

nerves during the flap creation. This reduces corneal sensitivity and the blink reflex, leading to 

chronic, physiological dryness that is difficult to treat because the neural feedback loop is damaged 

[18]. 

• The Contact Lens Solution: Contact lens dryness is typically material-dependent or environmental. 

Crucially, it is reversible. We can manage it by "upgrading" the patient to newer water-gradient 

materials or preservative-free solutions. Furthermore, research indicates that for severe dry eye, 

scleral lenses (which bathe the cornea in fluid) can actually serve as a therapeutic treatment for ocular 

surface disease, whereas surgery often exacerbates it [19]. 

 
 
B. Visual Ergonomics: The Success of Multifocal in Young Eyes The visual demands of the modern world 

are vastly different from 20 years ago. Young patients spend hours on digital devices, leading to 

accommodative stress and "digital eye strain." 

• Surgical Limitation: A standard LASIK procedure typically targets distance infinity (emmetropia). It 

offers no optical support for the near-point stress young professionals face daily. 

• Multifocal Therapy: Contact lenses allow us to intervene. Research by Ong et al. has highlighted the 

efficacy of using soft multifocal contact lenses to reduce visual fatigue. Their findings suggest that 

these optical profiles reduce the lag of accommodation during near tasks, thereby alleviating the 

symptoms of digital eye strain in non-presbyopic populations [20]. 

• Toric Multifocal: For the aging eye, the advent of Toric Multifocal contact lenses allows us to correct 

astigmatism and presbyopia simultaneously with high precision. We can now stabilize rotation and 

provide simultaneous distance and near optics—something that is surgically nearly impossible 

without significant compromise [21]. 
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Conclusion: The Long Game 

Refractive surgery is a marvel of modern medicine that offers undeniable lifestyle benefits. However, it is 

not a "cure" for refractive error; it is a permanent structural modification that carries long-term biological 

implications. 

As demonstrated by our patient’s case—where surgical permanence eventually clashed with biological 

reality—the most "successful" long-term strategy is often the one that preserves options. Contact lenses offer 

a unique synergy: they provide superior optical quality by masking aberrations, maintain the structural 

integrity of the eye, and possess the flexibility to evolve alongside the patient’s changing biology. When we 

view vision correction through the lens of a lifetime, the ability to adapt is often more valuable than the 

promise of a permanent fix. 
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