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Abstract: Relevance. Myopia and myopic astigmatism remain among the most common refractive disorders in
young patients. At the same time, the effect of previous orthokeratological lens wear on the ocular surface after
keratorefractive surgery has not been sufficiently studied. Aim. To perform a comparative assessment of the
ocular surface condition and the clinical and functional outcomes of keratorefractive surgery in patients with
myopia and myopic astigmatism who had previously used orthokeratological lenses. Materials and methods. The
study included 20 patients, 20 eyes, with anisometropia, mild myopia, and myopic astigmatism, with emmetropia
in the fellow eye. All patients had used overnight orthokeratological lenses for up to 2 years before surgery. After
standard and special ophthalmic examinations, the patients were divided into 2 groups. In group 1, LASIK was
performed. In group 2, Femto-LASIK was performed. Before surgery and during the postoperative period, the
Schirmer test, TFBUT, OSDI index, and axial eye length were assessed. Results. It was found that before surgery
the groups were comparable in the main clinical and instrumental parameters. After LASIK, more pronounced
ocular surface changes were observed, including reduced tear production, decreased tear film stability, and
increased subjective complaints. After Femto-LASIK, the objective parameters remained more stable, although
the OSDI index also increased. In patients who had previously used orthokeratological lenses, the axial eye length
remained almost unchanged 6 months after surgery. Conclusion. Keratorefractive surgery in patients who had
previously worn orthokeratological lenses is effective and predictable. Femto-LASIK has a gentler effect on the
ocular surface compared with LASIK.

Keywords: Myopia, myopic astigmatism, orthokeratological lenses, keratorefractive surgery, LASIK, Femto-LASIK,
ocular surface, dry eye syndrome.

Introduction: Myopia and myopic astigmatism remain ~ YOUNg& people: This trend makes th_e prqblem not only
among the most common refractive errors today and clinically significant but also socially important, as

continue to be increasingly common, especially among vision loss impacts patients' quality of life, academic
performance, and professional capabilities [1,5,9].
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Particular attention to myopia is also due to the fact
that its progression, especially in more severe forms,
increases the risk of changes in the retina and other
ocular structures, which can lead to persistent
deterioration of visual function [2,8]. Therefore,
ophthalmology today is focused not only on correcting
existing refractive errors but also on finding
approaches to stabilize the process and ensure safe
functional outcomes in the future [3].

In recent years, orthokeratology lenses have become
an important part of myopia management, particularly
in children and adolescents. Their use allows for the
temporary discontinuation of glasses and soft contact
lenses and promotes refractive stabilization. This is
especially important for patients who are considered
candidates for keratorefractive surgery [4,10,11].

However, the extent to which previous
orthokeratology lens wear can influence corneal
condition and the clinical and functional results of
excimer laser correction remains understudied.
Therefore, assessing the corneal surface condition after
keratorefractive procedures in patients who previously
wore orthokeratology lenses is of clear practical
interest and requires separate analysis [6,7].

Study Objective:

To conduct a comparative assessment of corneal
surface condition and the clinical and functional results
of keratorefractive surgery in patients with myopia and
myopic  astigmatism who previously  wore
orthokeratology lenses.

METHODS

The study was conducted at the innovative DMC Clinic.
Twenty patients (20 eyes) with anisometropia, mild
myopia, and myopic astigmatism were observed, with
emmetropia remaining in the fellow eye. All patients
had been wearing orthokeratology lenses in night
mode for up to two years prior to surgery. The study
included individuals with stable myopia without signs
of progression for one year, a central corneal thickness
of at least 490 um, and no corneal pathologies or
chronic inflammatory eye diseases. The subjects were
aged 18 to 20 years, including 11 women and 9 men.

Patients discontinued orthokeratology lens wear for
two months before surgery. All patients underwent a

standard and specialized ophthalmological
examination. It included visometry, corneal
topography, A-scan, corneal optical coherence

tomography, B-scan, Schirmer's test, and Norn's test.
Keratotopography was performed on a Wavelight
Oculyzer Il, A-scan on a Tomey OA-2000, and corneal
optical coherence tomography on an Optopol Revo.
Patients were divided into two groups. Group 1
included patients who underwent excimer laser
correction using the LASIK technique. Group 2 included
patients who underwent Femto-LASIK. In Group 1, the
corneal flap was created using an Evolution 3E
microkeratome with a 90-um head manufactured by
MORIA SA, France. In Group 2, the flap was created
using a Wavelight FS 200 femtosecond laser (Alcon,
USA) with a programmed thickness of 100 pm.
Postoperative outcomes were assessed at the
following follow-up points: 1 day, 7 days, 1 month, and
6 months after surgery. The OSDI scale, Schirmer's test,
and Norn's test were used to assess the condition of the
corneal interface and the severity of dry eye syndrome.
Additionally, the axial length of the eye was
determined preoperatively and 6 months after the
procedure to assess the stability of the result.

RESULTS

According to Table 1, both study groups were generally
comparable preoperatively in terms of key clinical and
instrumental parameters. This allows them to be
considered sufficiently homogeneous for subsequent
comparison of LASIK and Femto-LASIK results. No
significant baseline imbalance was observed between
the groups.

The spherical equivalent in the LASIK group was -2.85 +
0.8 D, while in the Femto-LASIK group it was -2.67 £ 0.5
D. This indicates similar degrees of myopic refraction in
the patients examined. The cylindrical component was
also similar, amounting to -1.56 + 0.4 D and -1.39 £ 0.6
D, respectively. Consequently, the severity of the
astigmatic component was approximately the same in
both groups.

Table 1.
General clinical and instrumental characteristics of the groups preoperatively (M t §)
Indicator LASIK, n=10 Femto-LASIK, n=10

Spherical equivalent, diopters -2,85+0,8 -2,67+0,5

Cylindrical component, diopters -1,56+0,4 -1,3940,6

Axial length of the eye, mm 24,99+0,09 25,01+0,08
Keratometry K1, diopters 43,4+0,7 43,0+0,8
Keratometry K2, diopters 46,2+0,8 45,8+0,7

Central corneal thickness, pm 537,448,1 528,0+7,2
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The axial length of the eye showed virtually no
difference. It was 24.99+0.09 mm in the LASIK group
and 25.01+0.08 mm in the Femto-LASIK group. These
values confirm the similarity in the anatomical
characteristics of the eyeball in patients in both groups.
A similar pattern was observed in the analysis of
keratometric parameters. K1 values were 43.4+0.7 D in
the LASIK group and 43.0+0.8 D in the Femto-LASIK
group, while K2 values were 46.2+0.8 D and 45.8+0.7 D,

respectively. This indicates comparable anterior

corneal surface condition before surgery.

The central corneal thickness in both groups remained
within limits sufficient for planning keratorefractive
surgery. In the LASIK group, this indicator was slightly
higher, at 537.4+8.1 um, while in the Femto-LASIK
group, it was 528.0+7.2 um. However, even accounting
for this difference, the overall baseline structure of
corneal parameters remained similar.

Table 2.

Dynamics of ocular surface parameters after keratorefractive surgery in the LASIK group (M16)

Parameter Before surgery After 1 month After 6 months
Schirmer’s test 14,8+0,08 12,9+0,08* 13,9+0,09
TFBUT 19,1+0,04 16,3+0,07* 17,1+0,05
0OSDlI, balls 20,5+1,51 33,1+1,23* 30,2+1,55*

Note: * - statistically significant results in relation to pre-operative data (p<0.05)

Preoperative data show that the LASIK and Femto-
LASIK groups were comparable in refractive,
anatomical, and keratometric characteristics. This
provides a reliable basis for further evaluation of
postoperative results and allows for a more objective
interpretation of the differences identified between
treatment methods.

Table 2 shows that, following LASIK, predictable
postoperative changes develop in the ocular surface,
most pronounced during the first month of
observation. All three indicators showed adverse
changes. This indicates the development of functional
tear film disorders and an increase in subjective
complaints in the early postoperative period.

The Schirmer test before surgery was 14.8+0.08. After
one month, it decreased to 12.9+0.08, a difference that
was statistically significant at p<0.05. This decrease
reflects a decrease in tear production after surgery.
Such a change is expected after LASIK, as corneal flap
formation is accompanied by a temporary disruption of
innervation of the anterior corneal surface. This leads
to a decrease in reflex tear secretion. After six months,
the Schirmer test increased to 13.9£0.09, indicating a
partial restoration of tear production. However, even
with this positive change, the test did not return to
baseline, suggesting that residual changes persisted in
some patients.

A similar pattern was observed when assessing the
TFBUT. Before surgery, this test was 19.1+0.04. After 1
month, it decreased to 16.3+0.07, with the difference
also being statistically significant at p<0.05. This
indicates a deterioration in tear film stability early after
surgery. A decrease in TFBUT is of significant clinical
importance, as tear film instability largely determines
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the occurrence of burning, dryness, visual fluctuations,
and visual discomfort. After 6 months, the indicator
increased to 17.1+0.05. Therefore, tear film condition
partially improved over time. However, a complete
return to preoperative values was not observed,
confirming the continued functional vulnerability of the
ocular surface even in the late period.

The OSDI index most clearly reflects the severity of
postoperative discomfort. Before surgery, its value was
20.5£1.51 points. After 1 month, it increased to
33.14£1.23 points, which was statistically significant at
p<0.05. This change indicates that subjective
manifestations of dry eye after LASIK become more
pronounced. During this period, patients likely more
frequently reported a sensation of dryness, foreign
body sensation, rapid visual fatigue, and unstable
vision. After 6 months, the OSDI decreased to
30.241.55 points, but this indicator still remained
statistically significantly higher than the baseline level.
This is particularly important because, even with some
recovery in objective tests, subjective discomfort may
persist longer.

Considering all the indicators together, several
consistent patterns emerge. First, a clear deterioration
in both objective and subjective ocular surface
parameters is observed as early as the first month after
LASIK. Second, by the sixth month, positive dynamics
are observed. This indicates a gradual restoration of
tear film function and ocular surface adaptation. Third,
recovery is incomplete. Some indicators remain worse
than preoperative levels, especially based on patient
complaints.

From a clinical perspective, these data confirm that
LASIK is associated with the development of transient
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but significant dry eye syndrome. The first month after
surgery is the most sensitive period. It is during this
period that particularly careful patient monitoring and
active support of the ocular surface are required. Later,
the condition improves, but not everyone achieves
complete normalization. Therefore, the results in the
table emphasize the need not only for a technically
successful  surgery but also for thoughtful
postoperative care aimed at stabilizing the tear film
and reducing patient complaints.

The data show that after Femto-LASIK, changes in the
ocular surface were milder than typically observed
after mechanical flap formation. When analyzing the
obtained results, it is noteworthy that objective
indicators of tear production and tear film stability

remained relatively stable throughout the entire
observation period. At the same time, subjective
patient complaints did increase after surgery, which is
reflected in the OSDI index dynamics (see Table 3). The
Schirmer test before surgery was 14.9 + 0.10. After one
month, the value decreased slightly to 14.0 £ 0.8, and
after six months it was 14.2 = 0.07. Despite a slight
decrease compared to baseline, no significant drop in
tear production was observed. Importantly, the table
does not show a statistically significant difference for
this parameter. This suggests that basal tear secretion
generally remained fairly stable after Femto-LASIK. This
finding is of practical significance, as it indicates a lesser
damaging effect of the procedure on tear production
mechanisms.

Table 3.
Dynamics of ocular surface parameters after keratorefractive surgery in the Femto-LASIK group (M % §)
Parameter Before surgery After 1 month After 6 months
Schirmer’s test 14,9+0,10 14,0+0,8 14,2+0,07
TFBUT 18,8+0,06 18,9+0,04 19,0+0,05
0OSDI, balls 21,5+1,12 31,541,22* 29,141,25*

Note: * - statistically significant results in relation to pre-operative data (p<0.05)

The TFBUT dynamics deserve special attention.
Preoperatively, the value was 18.8+0.06, after one
month it was 18.9+0.04, and after six months it was
19.0£0.05. In fact, throughout the entire observation
period, it not only remained stable but even showed a
minimal trend toward improvement. No statistically
significant adverse changes were detected. This
suggests that tear film stability did not significantly
deteriorate after Femto-LASIK. From a clinical
perspective, this is an important result, as TFBUT
reflects the functional state of the precorneal tear film
and largely determines patient comfort, vision quality,
and the stability of the ocular optical surface.

Against this background, the OSDI dynamics appear
somewhat different. Preoperatively, the index was
21.5+1.12 points. After one month, it increased to
31.5+1.22 points, and after six months, it remained at
29.1+1.25 points. Both postoperative values were
statistically significantly higher than baseline at p<0.05.
This indicates that the subjective sensation of
discomfort after Femto-LASIK did increase and persist
even at the long-term follow-up period. However, it is
important to emphasize that this increase in
complaints occurred despite relatively stable objective
test results. In other words, patients could experience
dryness, irritation, or visual discomfort even when
standard tests did not show a significant decrease in
tear production or tear film breakup.
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This discrepancy between objective and subjective
parameters is of particular clinical interest. It
demonstrates that functional test results alone cannot
be relied upon in the postoperative period. Patient
complaints also have independent significance. After
Femto-LASIK, the ocular surface appears to retain
greater  morphofunctional  stability.  However,
neurosensory adaptation processes, changes in corneal
sensitivity, and individual perception of symptoms may
maintain a subjective feeling of dryness or discomfort.

Looking at the results as a whole, several important
patterns emerge. First, Femto-LASIK was not associated
with a significant or statistically significant
deterioration in the Schirmer test or TFBUT. This
suggests a more gentle effect of the method on the
ocular surface. Second, even with the preservation of
objective parameters, the OSDI index significantly
increased at both one and six months. This indicates
the need to consider not only instrumental data but
also the patient's subjective status. Third, by the sixth
month, complaints had somewhat decreased
compared to the first month, but had not fully returned
to baseline levels.

The results demonstrate that after Femto-LASIK, the
ocular surface overall maintains a more stable
functional state. Tear production and tear film stability
remain virtually unchanged. However, subjective
discomfort after surgery still increases, although its
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severity gradually decreases during follow-up. These
data suggest that Femto-LASIK may be a more gentle
keratorefractive surgery option for the ocular surface,
especially when assessed using objective clinical and
functional tests (see Table 4).

According to Table 4, 6 months after excimer laser
correction, the study groups showed different changes
in axial length. The most stable values were recorded in
patients who had previously used orthokeratology
lenses. In this group, the axial length preoperatively
was 25.04 £ 0.02 mm, and after 6 months, it was 25.05
1 0.02 mm. In fact, the change was minimal. This allows
us to interpret this result as a sign of high stability of

postoperative period. It should be emphasized that
axial length of the eye is one of the most important
objective indicators in assessing the progression of
myopia. An increase in the anteroposterior diameter of
the eye is considered one of the main morphological
signs of myopia progression. Therefore, the lack of
significant changes in this parameter in patients who
previously used orthokeratology lenses has not only
guantitative but also clinical significance. These data
indirectly indicate that the preoperative phase with
orthokeratology may have contributed to the
stabilization of the myopic process and the formation
of a more stable refractive background by the time of

the anatomical parameters of the eye in the Surgical treatment.
Table 4.
Change in axial length of the eye 6 months after excimer laser correction (Mx§)
Before surgery, After 6 .
Observation group gery Dynamics
mm months, mm
Patients with i thokeratol Virtuall
atients with previous orthokeratology 25 040,02 25 050,02 irtually
lens use, n=20 unchanged
Patients without previous orthokeratology 24,99+0,03 25,09+0,03 Slight increase
lens use, n=20

A different picture was observed in patients who had
not worn orthokeratology lenses before surgery. In this
group, axial length increased from 24.99+0.03 mm to
25.09+£0.03 mm. Although the absolute difference
appeared small, the direction of the changes is
noteworthy. Even a slight increase in axial length over
time may reflect less stable anatomical conditions of
the eye. Against this background, the group with prior
orthokeratology lens use appears more favorable.

A comparative analysis reveals that the difference
between the groups is due less to the baseline values
than to the nature of subsequent changes. Before
surgery, both values were similar. The difference
between the groups was only 0.05 mm. After 6 months,
it reached 0.04 mm, favoring greater stability in
patients who had previously worn orthokeratology
lenses. This suggests that prior orthokeratology
treatment itself may be important for maintaining the
achieved result after excimer laser correction.

From a practical perspective, these data are of
particular interest. Excimerase correction eliminates
the refractive effects of myopia but does not directly
affect the biological mechanisms of axial growth.
Therefore, maintaining stable axial length after surgery
can be considered an important criterion for the long-
term predictability of the outcome. In this regard,
patients with prior orthokeratology lens wear
demonstrate a more favorable follow-up profile. The
results in Table 4 show that patients who had
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previously worn orthokeratology lenses maintained
almost complete stability of axial length after excimer
laser correction. Patients without such a history
showed a slight increase in this indicator. These data
suggest that prior use of orthokeratology lenses may be
associated with better stabilization of the myopic
process and, consequently, with greater stability of the
postoperative result.

This study demonstrated that keratorefractive surgery
is an effective and clinically justified correction method
for patients with myopia and myopic astigmatism who
previously used orthokeratology lenses. Both groups
were comparable preoperatively in terms of key
refractive, anatomical, and keratometric parameters.
This allowed for an accurate assessment of the
postoperative course of LASIK and Femto-LASIK.

The results confirmed that both technologies can
achieve a stable clinical and functional effect. However,
the nature of changes in the ocular surface was
different. After LASIK, signs of tear film disruption were
more pronounced. In the first month after surgery,
decreased tear production, decreased tear film
stability, and increased complaints related to dry eye
were noted. By the sixth month, partial recovery of
these parameters was observed, but a full return to
baseline was not achieved. This indicates a more
pronounced ocular surface response after mechanical
flap formation. The postoperative course was more
favorable after Femto-LASIK. Objective ocular surface
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parameters remained relatively stable. No significant
deterioration was observed in the Schirmer test or
TFBUT. However, subjective complaints also increased
postoperatively, as evidenced by an increase in the
OSDI index. However, the severity of these changes
was milder, and the ocular surface itself retained
greater functional stability. This suggests that Femto-
LASIK is a more gentle surgical correction option for this
patient population.

Analysis of the axial length of the eye deserves special
attention. In patients who had previously worn
orthokeratology lenses, this parameter remained
virtually unchanged six months postoperatively. This
stability is clinically significant, as it indicates a more
stable myopic process. In patients without prior
orthokeratology lens use, a slight increase in axial
length was noted. This suggests that prior use of
orthokeratology lenses may contribute to better
myopia stabilization and improve the predictability of
postoperative outcomes.

Therefore, prior use of orthokeratology lenses does not
impair the results of excimer laser correction; instead,
it can be considered a favorable prerequisite for
subsequent surgical treatment. In this context, Femto-
LASIK demonstrates a more gentle effect on the ocular
surface and a lower risk of functional impairment in the
postoperative period. These findings highlight the
importance of an individualized approach to choosing a
keratorefractive surgery method and confirm the need
for a comprehensive assessment of the ocular surface
in myopic patients who have previously worn
orthokeratology lenses.

CONCLUSIONS

1. In patients who had previously
orthokeratology lenses, keratorefractive surgery
demonstrated high clinical efficacy and good
tolerability. Before surgery, the LASIK and Femto-LASIK
groups were comparable in key refractive, anatomical,
and keratometric parameters, allowing for an objective
assessment of treatment results.

used

2. After LASIK, more pronounced changes in the
ocular surface were observed in the early
postoperative period. Decreased tear production,
decreased tear film stability, and increased subjective
complaints were observed. By the sixth month, these
parameters had partially improved but had not fully
returned to baseline levels.

3. After Femto-LASIK, ocular surface condition
remained more stable. Objective parameters of tear
production and tear film stability did not significantly
worsen. Subjective discomfort after surgery persisted
but was generally less severe than after LASIK.

International Journal of Medical Sciences And Clinical Research

4, In patients who previously wore
orthokeratology lenses, axial ocular length remained
virtually unchanged 6 months after excimer laser
correction. This indirectly indicates stabilization of the
myopic process and suggests that previous use of
orthokeratology lenses may be a favorable factor for
maintaining a stable postoperative result.
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