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Abstract 

Background: 
Laser in situ keratomileusis (LASIK) is a widely performed refractive procedure in which corneal flap 
thickness plays a crucial role in determining surgical safety and visual outcomes. Variability in flap 
thickness with microkeratomes necessitates accurate postoperative assessment. 
Aim: 
To evaluate corneal flap thickness in microkeratome-assisted LASIK and analyze its accuracy using anterior 
segment optical coherence tomography (AS-OCT). 
Methods: 
This prospective observational study was conducted in the Department of Ophthalmology at Sree 
Mookambika Institute of Medical Sciences from August 2025 to March 2026. A total of 85 patients (170 
eyes) undergoing LASIK were included. Preoperative evaluation included refraction, keratometry, 
pachymetry, and intraocular pressure measurement. All surgeries were performed using a Moria M2 
microkeratome and VISX S4 excimer laser. Postoperative flap thickness was measured using AS-OCT. 
Statistical analysis was performed using SPSS. 
Results: 
The mean age was 26.5 ± 5.08 years with male predominance. The mean spherical equivalent was −4.17 
± 2.5 D. Mean flap thickness was 115.35 ± 9.7 µm. Flap thickness showed a weak positive correlation with 
pachymetry and female gender, and a significant negative correlation with myopia. Flap thickness was 
significantly higher in the right eye compared to the left eye. 
Conclusion: 
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Microkeratome-assisted LASIK demonstrates acceptable predictability in flap thickness. AS-OCT is a 
reliable tool for postoperative assessment, and careful consideration of preoperative factors is essential 
for optimal surgical outcomes. 
Keywords: LASIK, microkeratome, corneal flap thickness, AS-OCT, refractive surgery. 
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Introduction 
Laser in situ keratomileusis (LASIK) is one of the 
most commonly performed refractive surgical 
procedures worldwide and has undergone 
significant advancements over the past two 
decades due to its advantages of rapid visual 
recovery, minimal postoperative discomfort, and 
high predictability (1). The procedure combines 
lamellar corneal surgery with the precision of 
excimer laser ablation to reshape the corneal 
stroma and correct refractive errors such as 
myopia, hypermetropia, and astigmatism (1). A 
critical step in LASIK is the creation of a corneal 
flap, which can be performed using either a 
mechanical microkeratome or a femtosecond 
laser. This flap allows access to the stromal bed 
for laser ablation and is subsequently 
repositioned to achieve optimal visual outcomes 
(2). 
The thickness and गगगगगगगग of the corneal 
flap are crucial determinants of surgical success 
and postoperative stability. Ideally, the flap 
should be of uniform and predictable thickness 
to ensure both safety and efficacy of the 
procedure. Variability in flap thickness can 
directly influence the refractive outcome, as well 
as the structural integrity of the cornea (2). 
Microkeratomes, though widely used due to 
their cost-effectiveness and accessibility, are 
known to produce variations in flap thickness 
compared to femtosecond lasers. Studies have 
reported deviations ranging from 20 to 40 µm 
from the intended flap thickness when using 
mechanical microkeratomes (3). 
Both excessively thin and excessively thick flaps 
are associated with potential complications. Thin 
flaps may be prone to intraoperative difficulties 
such as flap tears, buttonholes, and 
postoperative complications like flap striae and 
instability. On the other hand, thick flaps reduce 
the residual stromal bed (RSB), thereby limiting 
the amount of safe stromal ablation and 

increasing the risk of postoperative corneal 
ectasia (2). Maintaining an adequate RSB is 
essential for preserving corneal biomechanics, 
and a minimum thickness of 250 µm has been 
recommended to reduce the risk of post-LASIK 
ectasia (4). 
Accurate measurement of corneal flap thickness 
is therefore essential for evaluating the 
performance of microkeratomes and ensuring 
surgical safety. Traditionally, subtraction 
pachymetry has been considered the gold 
standard for intraoperative flap thickness 
measurement. However, this method has certain 
limitations, including variability due to hydration 
status and intraobserver differences (5). In 
recent years, anterior segment optical 
coherence tomography (AS-OCT) has emerged as 
a non-invasive, reliable, and reproducible 
imaging modality for measuring corneal flap 
thickness in the postoperative period. AS-OCT 
provides high-resolution cross-sectional images 
of the cornea, allowing precise delineation of the 
flap interface and stromal bed (6). 
Given the clinical importance of flap thickness in 
determining surgical outcomes and minimizing 
complications, it is essential to evaluate the 
accuracy and reproducibility of microkeratome-
assisted flap creation. This study aims to analyze 
corneal flap thickness in LASIK procedures 
performed using a microkeratome and to assess 
its measurement using anterior segment optical 
coherence tomography. Such evaluation can 
help improve surgical planning, enhance safety, 
and optimize refractive outcomes. 
Aim 
To evaluate corneal flap thickness in 
microkeratome-assisted LASIK and assess its 
accuracy using anterior segment optical 
coherence tomography. 
Objectives 
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To measure postoperative corneal flap thickness 
using anterior segment optical coherence 
tomography (AS-OCT). 
To compare the measured flap thickness with 
the intended (predicted) microkeratome flap 
thickness. 
To assess the variability and reproducibility of 
flap thickness created by the microkeratome. 
 
Methodology 
             This prospective observational study was 
conducted in the Department of Ophthalmology 
at Sree Mookambika Institute of Medical 
Sciences over a period from August 2025 to 
March 2026. The study was initiated after 
obtaining approval from the Institutional Ethics 
Committee and was carried out in accordance 
with the tenets of the Declaration of Helsinki. 
Written informed consent was obtained from all 
participants after explaining the nature of the 
procedure, along with its risks and benefits. 
 
Patients were selected based on predefined 
inclusion and exclusion criteria. The inclusion 
criteria comprised patients aged between 21 and 
50 years with documented stable refraction for 
at least six months, myopia up to −12 diopters, 
hypermetropia up to +6 diopters with or without 
astigmatism, cylinder less than 3 diopters, and 
normal intraocular pressure. Patients younger 
than 21 years or older than 50 years, those with 
unstable refractive errors, irregular astigmatism, 
corneal ectasia, corneal hypoesthesia, 
endothelial dystrophies, dry eye syndrome, 
previous ocular or refractive surgery, glaucoma, 
visually significant cataract, retinal or optic nerve 
pathology limiting vision, and systemic diseases 
such as diabetes mellitus or collagen vascular 
disorders were excluded. Additionally, patients 
who developed intraoperative flap-related 
complications such as buttonholes or striae were 
excluded from the analysis. 
 

All patients underwent a comprehensive 
preoperative ophthalmic evaluation, including 
detailed history taking, refraction performed by 
a single experienced optometrist, slit-lamp 
examination of the anterior segment, and fundus 
examination. Intraocular pressure was measured 
using Goldmann applanation tonometry. Corneal 
topography was performed using a 
computerized system (TMS-5, Tomey 
Corporation, Germany) to assess corneal 
curvature and rule out ectatic disorders. 
 
All surgeries were performed by a single 
experienced surgeon using a standardized 
technique. Corneal flap creation was carried out 
using a mechanical microkeratome (Moria M2, 
Antony, France) with a single-use 90 µm head 
and a nasal hinge. The right eye was operated 
first, followed by the left eye using the same 
blade. All procedures were performed under 
strict aseptic precautions, with preoperative 
preparation using povidone-iodine and topical 
anesthesia using proparacaine 0.5%. 
Appropriate suction ring sizes were selected 
based on individual keratometry values. Stromal 
ablation was performed using an excimer laser 
system (VISX S4, Johnson & Johnson Vision) 
according to the refractive error. Postoperative 
corneal flap thickness was measured using 
anterior segment optical coherence tomography 
(AS-OCT) to assess accuracy and reproducibility. 
 
The collected data were entered into Microsoft 
Excel and analyzed using Statistical Package for 
the Social Sciences (SPSS) software. Descriptive 
statistics such as mean, standard deviation, 
frequencies, and percentages were used to 
summarize the data. Comparative analysis 
between intended and achieved flap thickness 
was performed using paired t-test. A p-value of 
less than 0.05 was considered statistically 
significant. Results were presented in the form of 
tables and graphs for appropriate interpretation.

Result: 
Table 1: Statistical analysis of preoperative factors with corneal flap thickness. 

 

Variables AS OCT flap Thickness 

http://www.neuroquantology.com/
FreeText


FreeText
420



Neuroquantology | May 2026 | Volume 24 | Issue 5 | Page 418-423 | doi: 10.48047/nq.2026.24.5.nq26046 
DR.BIJU GOPAL/ STUDY OF CORNEAL FLAP THICKNESS IN LASIK PROCEDURES USING MICROKERATOME AND ANTERIOR SEGMENT OPTICAL 
COHERENCE TOMOGRAPHY 

 

eISSN 1303-5150                                                                                                                                            www.neuroquantology.com 

 

Pearson Correlation 
Coefficient (r) 

p-
value 

Age 0.044 0.57 

Sex 0.191 0.013 

MSE -0.25 0.0006 

Keratometry- 
(Ks) 

0.003 0.974 

Keratometry - 
(Kf) 

-0.035 0.63 

Pachymetry 0.159 0.038 

Correlation analysis demonstrated that AS-OCT 
flap thickness showed significant associations 
with sex, mean spherical equivalent (MSE), and 
pachymetry. A positive correlation was observed 
between flap thickness and sex (r = 0.191, p = 
0.013), while pachymetry also showed a weak 
positive correlation with flap thickness (r = 0.159, 
p = 0.038). Mean spherical equivalent 

demonstrated a significant negative correlation 
with AS-OCT flap thickness (r = −0.25, p = 
0.0006), indicating that higher myopic refractive 
error was associated with thinner flaps. 
However, no statistically significant correlation 
was observed between flap thickness and age, 
steep keratometry (Ks), or flat keratometry (Kf) 
values (p > 0.05).

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Frequency distribution curve of flap thickness for 170 eyes ranging from 93 to 142 µm. 
Since its advent in 1990 by Dr. Palikaris LASIK is 
modified to a significant extent over thirty years. 
The advanced technology of excimer lasers has 
made ablation precise and reduced 
postoperative haze and inflammation. Though 
Femto laser is available for LASIK flap creation, 
due to obvious economical reasons still 
microkeratome is a preferred practice pattern in 
many developing countries. Flaps created with 

microkeratomes are sharp but the thickness of 
these flaps varies depending on multiple factors 
such as pachymetry, speed of the blade, and 

refractive error.[6] This is very important 
especially in borderline thin corneas with high 
myopic error. 
In our study, the mean flap thickness using Moria 
M2 90um head size microkeratome is 115.42 m 
+ 9.7 (range 93-142 m). Thus the flaps created 
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were thicker than the intended value(90um).On 
reviewing the literature the flap thickness 
created by different microkeratomes is different 

than intended values.[7,8,9,10,11,12,13,14,15] 

(Table 2) 
Discussion: 
In the present study, the mean age of patients 
undergoing LASIK was 26.5 ± 5.08 years, 
indicating that refractive surgery is 
predominantly sought by young adults, which is 
consistent with the global trend of increased 
demand in this age group due to occupational 
and lifestyle needs (7). A slight male 
predominance was observed, which may reflect 
healthcare-seeking behavior and sociocultural 
factors rather than true disease distribution. 
Similar demographic patterns have been 
reported in previous refractive surgery studies 
(8). 
The mean spherical equivalent (MSE) in this 
study was −4.17 ± 2.5 D, indicating that most 
patients had mild to moderate myopia. Corneal 
curvature parameters showed mean 
keratometry values within normal physiological 
limits. However, no significant correlation was 
found between keratometry and flap thickness, 
suggesting that corneal curvature may not 
significantly influence flap creation with 
microkeratomes. This finding is consistent with 
studies by Reinstein et al., who reported that 
keratometry has minimal effect on flap thickness 
variability (9). 
The mean central corneal thickness (CCT) in the 
study was 535.62 ± 34.6 µm, which is 
comparable to previously reported normal 
values. A statistically significant but weak 
positive correlation was observed between 
preoperative pachymetry and flap thickness (r = 
0.15, p = 0.038), indicating that thicker corneas 
tend to yield slightly thicker flaps. Similar 
observations have been documented in earlier 
studies, suggesting that stromal resistance and 
biomechanical properties may influence 
microkeratome performance (10). 
The mean corneal flap thickness measured using 
anterior segment optical coherence tomography 
(AS-OCT) was 115.35 ± 9.7 µm, which is close to 

the intended flap thickness of 90 µm, although a 
variation was noted. This variability is consistent 
with previous reports that microkeratomes can 
produce flap thickness deviations ranging from 
20 to 40 µm (11). AS-OCT has proven to be a 
reliable and non-invasive modality for 
postoperative flap measurement, offering high-
resolution imaging and reproducibility (12). 
A significant finding in this study was the 
difference in flap thickness between the right 
eye (RE) and left eye (LE), with thinner flaps 
observed in the second eye (LE). This difference 
(p < 0.001) suggests a possible effect of blade 
reuse, leading to reduced cutting efficiency. 
Similar findings have been reported in literature, 
highlighting that microkeratome blade 
performance may decline after the first use, 
resulting in thinner subsequent flaps (13). 
The study also demonstrated a weak positive 
correlation between female gender and 
increased flap thickness (r = 0.19, p = 0.013). 
While the exact mechanism remains unclear, 
hormonal influences and differences in corneal 
biomechanics between genders have been 
proposed as contributing factors (14). 
Additionally, a significant negative correlation 
was observed between MSE and flap thickness (p 
< 0.001), indicating that higher myopic 
corrections were associated with thinner flaps. 
This may be due to variations in corneal 
biomechanics or surgical parameters in highly 
myopic eyes. 
Importantly, flap thickness was found to be 
independent of age and keratometry, suggesting 
that these factors do not significantly affect 
microkeratome performance. Overall, the 
findings of this study are consistent with existing 
literature, reinforcing that while 
microkeratomes are effective, they exhibit 
inherent variability in flap thickness. Careful 
preoperative assessment and intraoperative 
precision are essential to ensure adequate 
residual stromal bed and prevent complications 
such as ectasia. The use of AS-OCT provides a 
valuable tool for postoperative evaluation and 
quality control in LASIK procedures. 
Conclusion : 
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Microkeratome-assisted LASIK produces 
predictable corneal flap thickness with 
acceptable variability. Flap thickness showed 
association with pachymetry, gender, and 
refractive error, while remaining independent of 
age and keratometry. Thinner flaps in the second 
eye suggest blade reuse effect. AS-OCT is a 
reliable tool for accurate postoperative flap 
assessment and surgical quality evaluation. 
 
References : 

1. Pallikaris IG, Papatzanaki ME, Stathi EZ, 
Frenschock O, Georgiadis A. Laser in situ 
keratomileusis. Lasers Surg Med. 
1990;10(5):463–8. 

2. Solomon KD, Fernández de Castro LE, 
Sandoval HP, et al. LASIK world literature 
review: quality of life and patient 
satisfaction. Ophthalmology. 
2009;116(4):691–701. 

3. Reinstein DZ, Gobbe M, Archer TJ, et al. 
Variability of microkeratome flap 
thickness. J Refract Surg. 
2010;26(8):555–62. 

4. Randleman JB, Woodward M, Lynn MJ, 
Stulting RD. Risk assessment for ectasia 
after corneal refractive surgery. 
Ophthalmology. 2008;115(1):37–50. 

5. Kim E, Ehrlich JR, Chuck RS. Subtraction 
pachymetry and its limitations. Cornea. 
2012;31(2):123–8. 

6. Li Y, Shekhar R, Huang D. Corneal flap 
thickness measurement using anterior 
segment optical coherence tomography. 

J Cataract Refract Surg. 
2006;32(5):1005–12. 

7. Pallikaris IG, Papatzanaki ME, Stathi EZ, 
Frenschock O, Georgiadis A. Laser in situ 
keratomileusis. Lasers Surg Med. 
1990;10(5):463–8. 

8. Solomon KD, Fernández de Castro LE, 
Sandoval HP, et al. LASIK world literature 
review. Ophthalmology. 
2009;116(4):691–701. 

9. Reinstein DZ, Gobbe M, Archer TJ, et al. 
Predictability of microkeratome flap 
thickness. J Refract Surg. 
2010;26(8):555–62. 

10. Randleman JB, Woodward M, Lynn MJ, 
Stulting RD. Risk assessment for ectasia 
after LASIK. Ophthalmology. 
2008;115(1):37–50. 

11. Kezirian GM, Stonecipher KG. 
Comparison of microkeratome flap 
thickness variability. J Cataract Refract 
Surg. 2004;30(4):804–11. 

12. Li Y, Shekhar R, Huang D. Measurement 
of LASIK flap thickness using OCT. J 
Cataract Refract Surg. 2006;32(5):1005–
12. 

13. Gimbel HV, Penno EE, van 
Westenbrugge JA, Ferensowicz M, 
Furlong MT. Incidence and management 
of intraoperative LASIK complications. 
Ophthalmology. 1998;105(10):1839–47. 

14. Sullivan DA, Sullivan BD, Evans JE, et al. 
Androgen deficiency and dry eye. Ann N 
Y Acad Sci. 2002;966:211–22.

 

http://www.neuroquantology.com/
FreeText
423


