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Introduction
Laser eye surgery has transformed the landscape of vision 
correction, offering millions of individuals the opportunity to 
achieve clearer vision and reduce their dependence on glasses 
or contact lenses. While the majority of patients experience 
successful outcomes after laser eye surgery, some may still 
have residual refractive errors that require further treatment. 
Enhancements, or retreatment procedures, offer a solution 
for addressing these residual errors and achieving optimal 
visual outcomes. In this article, we will explore the concept 
of enhancements after laser eye surgery, the types of residual 
refractive errors, candidacy criteria for enhancements, surgical 
techniques, potential risks, and benefits [1].

Enhancements, also known as retreatments or touch-up 
procedures, are secondary surgeries performed to refine the 
results of primary laser eye surgery and address residual 
refractive errors. These errors may include under correction, 
overcorrection, astigmatism, or regression of the initial 
correction over time. Enhancements aim to fine-tune the 
refractive outcome and improve visual acuity for patients who 
are dissatisfied with their initial results or experience changes 
in vision over time [2].

Under correction: Some patients may still experience blurred 
vision or difficulty focusing on distant objects after laser eye 
surgery, indicating an under correction of the refractive error. 
Overcorrection: Conversely, overcorrection occurs when too 
much corneal tissue is removed during surgery, resulting in 
hyperopia (farsightedness) or an exaggerated correction of 
near-sightedness. Astigmatism: Astigmatism occurs when 
the cornea or lens has an irregular shape, causing distorted or 
blurred vision at all distances [3].

Regression: Regression refers to the gradual return of 
refractive error over time, leading to a decline in visual acuity 
and the need for retreatment to maintain optimal vision. Stable 
Refractive Error: Candidates for enhancements should have 
stable refractive errors for a minimum period following the 
initial surgery, typically six months to one year. Good Overall 
Eye Health: Candidates should have healthy eyes, free from 
conditions such as glaucoma, cataracts, or corneal diseases 
that may affect surgical outcomes [4,5].

Realistic Expectations: Candidates should have realistic 
expectations regarding the potential outcomes of enhancement 

surgery and understand that complete elimination of glasses or 
contacts may not be guaranteed. LASIK Enhancement: LASIK 
enhancement involves creating a flap in the cornea similar to 
the initial surgery, followed by the use of an excimer laser to 
reshape the cornea and refine the refractive correction [6].

PRK Enhancement: PRK enhancement is an alternative to 
LASIK, particularly for patients with thin corneas or those 
at higher risk of flap-related complications. PRK involves 
removing the outer layer of the cornea (epithelium) before 
reshaping the underlying corneal tissue with an excimer laser. 
Surface Ablation Techniques: Surface ablation techniques 
such as LASEK (Laser-Assisted Sub epithelial Keratectomy) 
or Epi-LASIK may also be used for enhancements, particularly 
in cases where the corneal flap cannot be lifted or re-created. 
While enhancements after laser eye surgery are generally 
safe and effective, they carry certain risks and potential 
complications [7].

Undercorrection or Overcorrection: There is a risk of 
achieving suboptimal refractive outcomes, including under 
correction or overcorrection of the residual refractive error. 
Flap Complications (LASIK):** Flap-related issues such as 
flap dislocation, wrinkles, or epithelial ingrowth may occur, 
particularly in LASIK enhancements. Dry Eye Syndrome: 
Enhancements can exacerbate dry eye symptoms, particularly 
in patients with reduced tear production or pre-existing dry 
eye conditions [8].

Regression: Patients may experience regression of the initial 
correction over time, necessitating further enhancements 
to maintain optimal vision. Improved Visual Acuity: 
Enhancements can significantly improve visual acuity and 
reduce residual refractive errors, allowing patients to achieve 
clearer vision without the need for glasses or contact lenses. 
Enhanced Quality of Life: By fine-tuning the refractive 
outcome, enhancements can enhance the quality of life and 
daily activities for patients who are dissatisfied with their 
initial surgical results [9].

Long-Term Satisfaction: Patients who undergo successful 
enhancements often report high levels of satisfaction and 
improved vision stability over the long term. Use of Eye 
Drops: Patients may be prescribed antibiotic and anti-
inflammatory eye drops to prevent infection and reduce 
inflammation. Avoidance of Rubbing Eyes: Patients should 
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avoid rubbing their eyes to prevent displacement of the corneal 
flap (in LASIK) or disruption of the corneal surface (in PRK). 
Protective Eyewear: Sunglasses should be worn outdoors to 
protect the eyes from UV radiation and minimize discomfort 
from bright light [10].

Conclusion
Enhancements after laser eye surgery offer a valuable option 
for addressing residual refractive errors and achieving optimal 
visual outcomes for patients who are dissatisfied with their 
initial surgical results or experience changes in vision over 
time. By undergoing a thorough evaluation, understanding the 
potential risks and benefits, and following postoperative care 
instructions diligently, patients can achieve clearer vision and 
enhanced quality of life through enhancements after laser eye 
surgery.

References
1. Ladi JS. Prevention and correction of residual refractive 

errors after cataract surgery. J Clin Ophthalmol Res. 
2017;5(1):45-50.

2. Sáles CS, Manche EE. Managing residual refractive 
error after cataract surgery. J Cataract Refract Surg. 
2015;41(6):1289-99.

3. Moshirfar M, Basharat NF, Bundogji N, et al. Laser-
assisted in situ keratomileusis (LASIK) enhancement for 
residual refractive error after primary LASIK. J Clin Med. 
2022;11(16):4832.

4. Broderick KM, Sia RK, Ryan DS, et al. Wavefront-
optimized surface retreatments of refractive error 
following previous laser refractive surgery: a retrospective 
study. Eye Vision. 2016;3:1-7.

5. Moreno-Barriuso E, Lloves JM, Marcos S. Ocular 
aberrations before and after myopic corneal refractive 
surgery: LASIK-induced changes measured with laser ray 
tracing. Invest Ophthalmol Vis Sci. 2001;42(6):1396-403.

6. Steinert RF, Fynn-Thompson N. Relationship between 
preoperative aberrations and postoperative refractive error 
in enhancement of previous laser in situ keratomileusis 
with the LADARVision system. J Cataract Refract Surg. 
2008;34(8):1267-72.

7. Alfonso JF, Fernández-Vega L, Montés-Micó R. 
Femtosecond laser for residual refractive error correction 
after refractive lens exchange with multifocal intraocular 
lens implantation. Am J Ophthalmol. 2008;146(2):244-50.

8. Perlman EM, Reinert SE. Factors influencing the need for 
enhancement after laser in situ keratomileusis. J Refract 
Surg. 2004;20(6):783-9.

9. Kligman BE, Baartman BJ, Dupps Jr WJ. Errors in 
treatment of lower-order aberrations and induction of 
higher-order aberrations in laser refractive surgery. Int 
Ophthalmol Clin. 2016;56(2):19-45.

10. Li SM, Kang MT, Wang NL. Wavefront excimer laser 
refractive surgery for adults with refractive errors. 
Cochrane Database Syst Rev. 2020(12).

https://journals.lww.com/jcor/fulltext/2017/05010/prevention_and_correction_of_residual_refractive.11.aspx
https://journals.lww.com/jcor/fulltext/2017/05010/prevention_and_correction_of_residual_refractive.11.aspx
https://www.sciencedirect.com/science/article/pii/S0886335015004666
https://www.sciencedirect.com/science/article/pii/S0886335015004666
https://www.mdpi.com/2077-0383/11/16/4832
https://www.mdpi.com/2077-0383/11/16/4832
https://www.mdpi.com/2077-0383/11/16/4832
https://link.springer.com/article/10.1186/s40662-016-0034-x
https://link.springer.com/article/10.1186/s40662-016-0034-x
https://link.springer.com/article/10.1186/s40662-016-0034-x
https://link.springer.com/article/10.1186/s40662-016-0034-x
https://arvojournals.org/article.aspx?articleID=2162653
https://arvojournals.org/article.aspx?articleID=2162653
https://arvojournals.org/article.aspx?articleID=2162653
https://arvojournals.org/article.aspx?articleID=2162653
https://www.sciencedirect.com/science/article/pii/S0886335008004707
https://www.sciencedirect.com/science/article/pii/S0886335008004707
https://www.sciencedirect.com/science/article/pii/S0886335008004707
https://www.sciencedirect.com/science/article/pii/S0886335008004707
https://www.sciencedirect.com/science/article/pii/S0002939408002390
https://www.sciencedirect.com/science/article/pii/S0002939408002390
https://www.sciencedirect.com/science/article/pii/S0002939408002390
https://journals.healio.com/doi/abs/10.3928/1081-597X-20041101-05
https://journals.healio.com/doi/abs/10.3928/1081-597X-20041101-05
https://journals.lww.com/internat-ophthalmology/FullText/2016/05620/Errors_in_Treatment_of_Lower_order_Aberrations_and.2.aspx
https://journals.lww.com/internat-ophthalmology/FullText/2016/05620/Errors_in_Treatment_of_Lower_order_Aberrations_and.2.aspx
https://journals.lww.com/internat-ophthalmology/FullText/2016/05620/Errors_in_Treatment_of_Lower_order_Aberrations_and.2.aspx
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012687.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012687.pub2/abstract

