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Abstract
Purpose: To evaluate the 20-year safety, efficacy, and satisfaction of LASIK 
patients treated between 1997 and 2002. 

Setting: Private Practice

Design: Randomized Retrospective Study

Methods: A sample of patients who underwent LASIK between 1997 and 
2002 was randomly selected during annual follow-up examinations. Study 
compared pre-operative refractive error and corrected distance visual acuity 
(CDVA) with measurements at most recent follow-up. Participants completed 
satisfaction questionnaires at last visit. Retreatments were performed when 
determined appropriate by both doctor and patient.

Results: 238 patients (468 eyes) had an initial average manifest refraction of 
-5.16 ±2.86 D sphere (median, -4.75 D) and -0.88 ±0.94 D cylinder (median, 
-0.75 D). Average manifest refraction at most recent follow-up was -0.33 
±1.08 D sphere (median, 0.00 D) and -0.47 ±0.45 D cylinder (median, -0.50 
D). 92.1% of eyes achieved 20/20 or better CDVA at recent follow-up 
compared to 86.7% achieving 20/20 or better CDVA pre-operatively.  97.4% 
of participants reported satisfaction with having LASIK. Common problems 
included distance blur (4.7%), eye dryness (2.0%), and glare/halos (1.3%). 
All participants reported greater independence from glasses and greater 
convenience in daily life. Retreatment rate across 22 years was 31.2%.

Conclusions: After over 20 years post-treatment, LASIK refractive surgery 
was shown to be highly effective with a high level of safety and satisfaction. 
Mean CDVA was higher after 20 years post-LASIK than prior to surgery. 
Retreatments were commonly provided to maintain good unaided distance 
acuity. Overall, potential long-lasting negative side effects of LASIK, such as 
dryness and halos, were relatively rare.
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Background
LASIK has a history of nearly 30 years now with over 20 years of high-

volume treatments being performed globally. Millions of LASIK procedures 
are performed each year. The first LASIK procedure was performed in 1992 
and the first laser was FDA-approved by the United States for performing 
LASIK procedures in the United States in 1999. [8]

Despite receiving FDA-approval for safety in the United States, patients 
have been (and still are) advised by health care providers to delay or avoid 
having the LASIK procedure. The argument they are often given is that 
there has still not been enough data gathered on the potential long-term side-
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of intended correction after 12 years, high myopic patients 
treated with PRK only had 22-25% of patients within 1 
Diopter of intended correction after 12 years. Additionally, 
12% of patients had persistent nighttime halos and 3% had 
dry eyes [6]. In a more recent study conducted at three 
Department of Veteran Affairs hospital sites, long-term 
post-operative data was available from 4 to 17 years post-
operatively for 80 patients who underwent LASIK (15%) and 
PRK (85%). At their post-operative examination (range 3–14 
months, mean 4 months), 82% of patients had uncorrected 
visual acuity (UDVA) of 20/20 or better, and their average 
manifest refraction was −0.08 D (SD ± 0.48 D). At the time of 
the long-term post-operative examination (range 4–11 years, 
mean of 8.2 years), 49% of patients had an UDVA of 20/20 
or better and an average manifest refraction was −0.64 D (SD 
± 0.69 D) [4]. Despite the excellent track record of LASIK 
with millions of satisfied customers, there are still individuals 
who consider LASIK to be unpredictable across the life of 
a patient and warn against having the procedure. This study 
will evaluate a longer period of follow-up (mean time of 21.4 
±1.25 years) to determine the safety, efficacy, and satisfaction 
of LASIK refractive surgery.

Methods
From 1997 to 2002, 8,686 patients (17,043 eyes) had 

LASIK refractive surgery at TRSC International LASIK 
Center in Bangkok, Thailand. Of these original patients, 1,923 
individuals (3,762 eyes) or 22.4% of patients returned for their 
annual follow-up examination approximately twenty years 
since their first surgery was completed. Due to time constraints 
and limited personnel, a smaller number of participants (238 
patients, 468 eyes) was randomly selected to be part of the 
study and complete the satisfaction questionnaire and have 
their data analyzed for safety and efficacy of the LASIK 
procedure. Although the LASIK procedures were performed 
by six different surgeons employed by the surgical center 
during that period, the majority (86.8%) were performed by 
the founding surgeon, Ekktet Chansue, M.D. At each annual 
visit, including the initial visit, participants are given an 
ocular health examination as well as refractive and vision 
testing. Pre-operative and post-operative refractive errors, 
uncorrected distance visual acuities (UDVA), and corrected 
distance visual acuities (CDVA) were recorded at each visit. 
The randomly selected participants for this study were also 
given a satisfaction questionnaire that they completed at the 
most recent visit.

LASIK retreatments are performed at no cost to the patient 
(except for the price of medications) if, after consultation 
with the doctor, it is determined that the additional procedure 
would be safe and effective in improving the patient’s visual 
needs. All retreatments are tracked in the patients’ electronic 
medical records. Retreatments may be performed for either 

effects of having the LASIK procedure. Some suggest that 
the cornea may be permanently weakened by the procedure 
which may cause a future drop in vision due to ectasia or 
similar type ocular pathology which may occur suddenly and 
unexpectedly in old age. 

Despite the hesitance by some health care providers 
to recommend that their patients have the procedure, 
approximately, 20 million LASIK procedures have been 
performed in the United States of America with more than 
twice that number in the global market [10].

The LASIK Quality of Life Collaboration Project 
(LQOLCP) was launched in October 2009 in the United 
States by the USFDA, the U.S. National Eye Institute (NEI), 
and the United States Department of Defense (DoD) to “help 
better understand the potential risk of severe problems that 
can result from LASIK” [9].

The study found that more than 95% of participants were 
satisfied with their vision following LASIK surgery with less 
than 1% experiencing “a lot of difficulty” because of visual 
symptoms after LASIK surgery (such as starburst, halos, or 
glare). 28% of participants reported having dry eye symptoms 
at 3 months post-surgery when they had no similar symptoms 
pre-surgery. Similarly, 40% of participants developed halos 
at 3 months post-operatively. Participants were also more 
likely to report symptoms in a questionnaire than to their 
health care providers [3,5].

In 2006, Reinstein and Waring asked how we can be 
confident about the long-term safety of LASIK without 
published long-term results. Various international 
organizations have questioned the long-term safety of LASIK 
and even challenged continued approval for the procedure 
[7].

In 2010, the Singapore National Eye Center (SNEC) 
published an audit of 37,932 eyes of 19,753 patients who 
underwent myopic LASIK between 1998 and 2007, including 
275 individuals who had the procedure in 1998. Although the 
study began in 1998, post-operative evaluations were only 
reported up to 3 months after the initial procedure with a mean 
follow-up time of only 69 days. [11] A second similar audit 
of the Singapore National Eye Center (SNEC) was published 
in 2019 including 53,731 eyes of 27,312 patients. This time, 
the study covered all the years from 1998 to 2015. Like 
the previous study, however, the mean follow-up time was 
relatively short at only 78 days [2]. Both studies concluded 
that myopic LASIK is safe and effective with a high level of 
predictability. Long-term studies have generally concluded 
that treatments with laser refractive surgery stabilize after 
3 months and remain generally stable for at least 10 years 
[1]. A study in the United Kingdom concluded that while 
65-75% of patients who were treated for low myopia using 
photorefractive keratectomy (PRK) were within 1 Diopter 
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blurred vision due to refractive changes or near vision blur 
due to presbyopia. Medical records were kept in an electronic 
database which is password protected and only accessible at 
the clinical site. Data was entered at the time measurements 
were taken and were reviewed for accuracy prior to analysis.

Results
The mean age of the participants at the time of study was 

56.7 ±7.9 years with the youngest participant being 37 years 
old and the oldest being 84. Participants’ median age was 35 
years (mean, 35.3±7.8 years) at the time of the initial LASIK 
surgery. There were 58 males (24.3%) and 180 females 
(75.7%) who were randomly selected from among the 1,923 
patients who returned for an annual follow-up examination 
and had their initial LASIK surgery between 1997 and 2002. 
Mean follow-up time since the initial surgery was 21.4 years 
(mean, 21.4 ±1.25 years). The mean initial manifest refraction 
was -5.16 ±2.86 diopters sphere (median, -4.75 D) with -0.88 
±0.94 diopters cylinder (median, -0.75 D). Mean manifest 

refraction at last follow-up was -0.33 ±1.08 diopters sphere 
(median, 0.00 D) and -0.47 ±0.45 diopters cylinder (median, 
-0.50 D).

Corrected Distance Visual Acuity (CDVA)
92.7% of eyes achieved 20/20 or better CDVA at last 

follow-up compared to 86.8% achieving 20/20 or better 
CDVA prior to having LASIK. 65.6% of treatments resulted 
in 1 or more lines of improvement in CDVA at last follow-
up compared to 6.2% of treatments resulting in 1 or more 
lines loss in CDVA. The charts 1-3 below shows the change 
in CDVA from the pre-operative examination until the last 
follow-up grouped by manifest refraction. Participants with 
higher levels of myopia prior to LASIK demonstrated slightly 
more improved CDVA due to retinal image magnification 
although they were also at highest risk for reduced CDVA 
due to potential haze and increases in corneal asphericity. On 
average, all groups had an average increase in CDVA at last 
follow-up.

Chart 1: The percentage of participants who had various levels of change in CDVA (Loss of more than 1 line, loss of 1 line, no change, gain 
1 line, or gain more than 1 line) at their last follow up (21.4 ±1.25 years after LASIK) grouped by manifest refraction prior to LASIK surgery.
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Chart 2: The percentage of participants with an uncorrected distance visual acuity (UDVA) of either “20/20 or 
better” or “20/40 or better” grouped by the approximate time postop from the initial LASIK surgery. The percent of 
eyes achieving 20/40 or better unaided visual acuity (UDVA) at the most recent follow-up after approximately 20 
years was 81.9% (including retreatments), with 57.5% achieving 20/20 or better. As a comparison, the percent of eyes 
achieving 20/40 or better unaided visual acuity (UDVA) at the 3-month follow-up was 100%, with 87% achieving 
20/20 or better and the percent of eyes achieving 20/40 or better unaided visual acuity (UDVA) at the 1-year follow-
up was 99.1%, with 88.9% achieving 20/20 or better.

Chart 3: The percentage of participants grouped by pre-operative manifest refraction who demonstrated UDVA of 
either “20/20 or better” or “20/40 or better” at their last visit. As seen in the chart above patients who had higher levels 
of myopia prior to initial treatment were more likely to experience myopic regression and reduced UDVA at the last 
follow-up. 70 percent of participants who had less than -6.00 D of myopia had a UDVA of 20/20 or better at the last 
follow-up compared to 31.8 percent of patients with greater than -10.00 D of myopia.

Uncorrected Distance Visual Acuity (UDVA)
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Retreatment
146 of the 468 eyes underwent retreatment between 1998 

and 2020, with an overall retreatment rate across 22 years 
of 31.2%. Of these retreatments, 124 eyes were treated for 
myopic regression (26.5%) and the remaining 22 eyes (4.7%) 
were treated for the onset of presbyopia with a monovision 
correction.

Satisfaction
The reported overall final satisfaction after approximately 

20 years was 97.4% (225 out of the 231 participants who 
responded to this question). Only a single participant reporting 
regret for having done the initial LASIK procedure (out of 234 
who responded). The patient who expressed regret for having 
had the procedure originally was found to have substantial 
myopic regression over time (pre-op manifest refraction of 
-6.50 DS compared to a final manifest refraction of -4.00 
DS at the last visit approximately 23 years later). The most 
common vision problems reported by participants as part 
of the questionnaire were distance blur (4.7%), eye dryness 
(2%), and glare/halos (1.3%). All participants (236 of 236 
responses) reported moderate to high levels of independence 
from glasses as well as greater convenience in routine daily 
life and extracurricular activities.

Discussion
Inclusion in the study required that patients return for 

an eye exam approximately 20 years after the initial LASIK 
treatment. This requirement makes it uncertain whether the 
study group would be an accurate representation of all 8,686 
patients who had LASIK from 1997 to 2002. As part of the 
questionnaire, patients were asked if they considered yearly 
eye exams to be important. The responses on the questionnaire 
were nearly unanimous (233 out of 234 responses) that 
participants considered yearly eye exams to be important. It 
is likely that patients who did not consider eye exams to be 
important, would not be returning for an eye exam 20 years 
after having LASIK. This additional factor may demonstrate 
a difference between all LASIK patients and those patients 
who were included in this study. It is, however, unknown 
whether patient who continue to return for eye exams would 
have better or worse results than those who do not return. One 
theory would hold that patients who do not return to see their 
eye doctor are seeing well enough and therefore feel that they 
have no reason to have an eye examination. Another theory 
might be that patients who are concerned for the health of 
their eyes are more likely to consider eye exams important 
and therefore maintain better care of their eyes and vision. 
In this case, returning patients might see better overall than 
patients who do not return.

A further study could determine which of these two 
hypotheses is more likely. If a second group of patients who 

had LASIK between 1997 and 2002 could be persuaded to 
return, their data could be compared with the data from this 
study. This comparison would be particularly interesting if the 
second group expressed less importance to having yearly eye 
exams. Another factor to consider is that TRSC International 
LASIK Center provides LASIK retreatments at no cost to the 
patient, except for medication fees. After consultation with 
the doctor, if it is decided that a LASIK retreatment is safe 
and has a high likelihood of improving the patient’s vision, 
the center will perform a LASIK retreatment. This willingness 
to perform retreatments has resulted in a retreatment rate of 
31.2% for the patients in this study who have had their initial 
LASIK treatment over 20 years ago. It should be noted that 
22 of the 146 eyes were being treated with monovision as 
a method of relieving symptoms of presbyopia. While it is 
not known whether the patients who did not return for their 
annual eye exams had a similar rate of myopic regression, 
these results are similar to those reported by the Department 
of Veteran Affairs in which 82% of patients saw 20/20 or 
better at approximately the 1-year mark versus 49% of 
patients seeing 20/20 or better approximately 8 years later. 
In this study, 88.9% of patients were seeing 20/20 or better at 
the 1-year mark and 57.5% of patients were seeing 20/20 or 
better at the 21-year mark. If more patients could be persuaded 
to return and have their annual eye exam and those patients 
were in a group which had not chosen to have a retreatment, it 
could be determined if myopic regression was a less common 
occurrence than this study would indicate. Participants were 
measured to have a mean manifest refraction of -0.33 ±1.08 
diopters sphere (median, 0.00 D) and -0.47 ±0.45 diopters 
cylinder (median, -0.50 D) 20 years or more after their initial 
LASIK. These numbers include individuals who have had 
retreatments so the actual amount of regression would be 
higher if no retreatments had been performed. Even with 
retreatments, the loss in unaided visual acuity was significant. 
One year following initial treatment, 88.9% were seeing 
20/20 or better. By 20 years, only 57.5% were still seeing 
20/20 or better. Any loss in unaided acuity over the twenty-
year timespan is most commonly refractive changes rather 
than pathological changes. Twenty years following LASIK 
surgery, the best corrected visual acuities of patients were on 
average the same or better than they were pre-treatment. In 
fact, 65.6% of study patients had a better CDVA than they did 
prior to surgery. Some of this improvement could be attributed 
to a reduction in the refractive spectacle minification that 
would follow high myopia LASIK treatments. A patient with 
a -8.00 D prescription could expect a full line of improvement 
in Snellen acuity due to retinal image magnification in 
comparison to wearing glasses. Improvements in LASIK 
technology, including smaller spot sizes, more advanced eye 
tracking systems, newer flap-making techniques, as well as 
improved nomograms for laser patterns (including wavefront 
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treatments), have resulted in improved results over the last 
two decades. It would be unfair to compare the accuracy of 
LASIK technology from 1997 to that of 2021. The experience 
of the surgeons has also increased significantly during that 
time and patients are better selected for those who would 
most likely benefit from having the LASIK procedure. 
Finally, it would be important to understand if the high 
level of satisfaction in the study (97.4%) is similar among 
individuals who did not return for follow-up. This number 
(97.4%) is very similar to the percentage found in the LASIK 
Quality of Life Collaboration Project (95%) which would 
indicate that even after 20 years, there is very little reduction 
in patient satisfaction even when unaided visual acuities have 
reduced over time. Particularly noteworthy is the unanimous 
response given by the participants in this study indicating 
a greater level of convenience that comes from increased 
independence from glasses and contact lenses. While it could 
be expected that independence from glasses would decrease 
over time due to either myopic regression or the onset of 
presbyopia, these changes might be minor compared to the 
relatively high level of myopia that was experienced by many 
of the participants prior to LASIK surgery. Myopic regression 
might also coincide with the onset of presbyopia therefore 
providing improved near vision. This might lead to continued 
patient satisfaction with the procedure despite experiencing a 
gradual blur in the distance vision.

Conclusions
LASIK refractive surgery is determined to be a highly 

effective long-lasting surgical method for correcting vision 
and reducing the need for glasses or contact lenses with a high 
level of safety and satisfaction. It is very rare for someone 
to express regret for having had LASIK. LASIK patients 
should not expect to have uncorrected vision of 20/20 or 
better indefinitely due to the changes that can occur over 
time, most commonly myopic regression and/or presbyopia. 
LASIK patients can expect to have greater independence 
from glasses and greater convenience in life activities even 
20 years or more following their initial surgery.

Value Statement
WHAT WAS KNOWN

•	 Published data consistently shows that LASIK refractive 
surgery is safe and effective with a high level of patient 
satisfaction.

•	 The majority of published papers for LASIK refractive 
surgery results contain 1 to 3 years of follow-up data and 
there is a scarcity of data beyond 10 years.

WHAT THIS PAPER ADDS

•	 This paper provides LASIK surgery results for patients 
after approximately 20 years from their initial procedure. 

LASIK surgery retains its safety and high patient 
satisfaction after 2 decades
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