ISSN: 2754-4990
Journal of Ophthalmology Research
Reviews & Reports

Research and Community

& ESCIENTIFIC

v
Research Article Open @ Access

Comparison of Intraocular Pressure Measurements After LASIK
Using Goldmann Applanation Tonometry and CorVis ST: A
Prospective Clinical Study

Essam Ragab A Mohamed", Mokhtar Abushanab?, Ahmed Hammoud?, Yasser N Elkholy*, Ahmed Algihady®, Mohammad Elfeki® and
Khaled Ghaith®

'Ophthalmology Consultant, Saudi Airlines Medical Center, Jeddah, Kingdom of Saudi Arabia
?Ophthalmology Consultant, Glaucoma Department, Research Institute of Ophthalmology (R1IO), Egypt
*Ophthalmology Department, Alnoor Specialist Hospital, Makkah, Kingdom of Saudi Arabia
*Ophthalmology Consultant, Vision Specialist Eye Center, Hail Saudi Arabia

*Department of Ophthalmology, King Fahad Hospital, Al Baha Health Cluster, Al Baha, Saudi Arabia

ABSTRACT

Background: Accurate measurement of Intraocular Pressure (IOP) is essential for the diagnosis, management, and follow-up of glaucoma. Laser in
situ keratomileusis (LASIK) alters corneal thickness and biomechanical properties, which may affect the accuracy of IOP measurements obtained by
conventional methods such as Goldmann Applanation Tonometry (GAT). The CorVis ST, a Scheimpflug-based device, has been proposed as a more
reliable alternative for assessing IOP after refractive surgery.

Objective: To compare changes in IOP measurements before and after LASIK surgery using Goldmann Applanation Tonometry and CorVis ST, and to
evaluate the influence of Central Corneal Thickness (CCT) on these measurements.

Methods: This prospective comparative clinical study included 50 eyes of 50 myopic patients aged 20-40 years who underwent LASIK surgery between
February 2024 and June 2025 at Al Baha Health Cluster, Al Baha, Saudi Arabia. IOP was measured preoperatively and two months postoperatively using
both GAT and CorVis ST. Central corneal thickness was assessed using Pentacam and CorVis ST. Statistical analysis was performed using SPSS version 16,

with significance set at p < 0.05.

Results: Mean preoperative IOP measured by CorVis ST and GAT was 16.02 + 2.01 mmHg and 16.22 *+ 2.30 mmHg, respectively, with no significant
difference between methods. Postoperatively, IOP significantly decreased with both devices (p < 0.001). However, GAT showed a greater reduction (11.44
* 2.02 mmHg) compared with CorVis ST (14.72 + 1.87 mmHg). Average IOP underestimation after LASIK was approximately 6.5 mmHg with GAT and
1.6 mmHg with CorVis ST. Significant positive correlations were found between CCT and IOP measurements both preoperatively and postoperatively.

Conclusions: CorVis ST demonstrated strong agreement with GAT before LASIK and provided more reliable postoperative IOP measurements. Compared
with GAT, CorVis ST was less affected by LASIK-induced corneal changes and showed substantially lower IOP underestimation, making it a preferable tool

for postoperative IOP assessment.
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Biomechanics, Refractive Surgery, Glaucoma component of ophthalmic practice and plays a critical role in the

diagnosis, monitoring, and management of glaucoma. Elevated
List of Abbreviations IOP remains the most important modifiable risk factor for the
BCVA: Best Corrected Visual Acuity development and progression of glaucomatous optic neuropathy.
BIOP: Biomechanically Corrected Intraocular Pressure Goldmann Applanation Tonometry (GAT) has long been considered
CCT: Central Corneal Thickness the gold standard for IOP assessment because of its reliability
CorVis ST: Corneal Visualization Scheimpflug Technology and widespread clinical acceptance [1]. However, the accuracy
GAT: Goldmann Applanation Tonometry of GAT is influenced by several corneal properties, particularly
ICC: Intraclass Correlation Coefficient Central Corneal Thickness (CCT), corneal curvature, and corneal
IOP: Intraocular Pressure biomechanical characteristics. Consequently, any alteration in
LASIK: Laser-Assisted in Situ Keratomileusis corneal structure may lead to inaccurate IOP measurements and
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potentially affect clinical decision-making [2].

Laser in Situ Keratomileusis (LASIK) is one of the most commonly
performed refractive surgical procedures for the correction of
myopia and other refractive errors. By reshaping the corneal
stroma, LASIK reduces corneal thickness and modifies corneal
biomechanics. These postoperative changes may cause significant
underestimation of IOP when measured using conventional
tonometry methods, particularly GAT [3]. Such underestimation
is clinically important because it may delay the diagnosis of
glaucoma, mask ocular hypertension, or hinder the detection of
steroid-induced ocular hypertension in postoperative patients.
Therefore, accurate assessment of IOP following refractive surgery
remains a major challenge in contemporary ophthalmology [4].

Recent advances in corneal imaging and biomechanical assessment
have introduced the CorVis ST, a non-contact Scheimpflug-based
device capable of evaluating corneal deformation responses
and providing biomechanically corrected IOP measurements.
Unlike GAT, the CorVis ST incorporates corneal biomechanical
properties into its calculations and may therefore provide more
accurate IOP values in eyes that have undergone refractive surgery.
Several studies have demonstrated promising results regarding its
performance; however, discrepancies still exist regarding the level
of agreement between CorVis ST and GAT measurements after
LASIK, and the influence of postoperative corneal thickness on
these measurements remains controversial [5-8].

Although numerous studies have investigated the effect of LASIK
on IOP measurements, most have focused on conventional
tonometry techniques and reported varying degrees of postoperative
IOP underestimation. Furthermore, limited data are available
regarding the comparative performance of CorVis ST and GAT
in the same cohort of LASIK patients, particularly in relation to
changes in corneal thickness and biomechanical properties. The
extent to which CorVis ST can overcome the limitations of GAT
and provide a more reliable estimation of true IOP after LASIK
remains insufficiently established [9-11].

The novelty of the present study lies in the direct comparison
between Goldmann Applanation Tonometry and CorVis ST
measurements before and after LASIK surgery in the same
patient population. In addition, the study evaluates the relationship
between postoperative changes in central corneal thickness and
IOP measurements obtained by both devices. By assessing the
degree of IOP underestimation associated with each method, this
study provides further evidence regarding the clinical usefulness
of biomechanically corrected IOP measurements in post-LASIK
eyes [10].

Given the increasing number of patients undergoing LASIK
worldwide, accurate postoperative IOP assessment has become
increasingly important. Failure to recognize falsely low 1OP
readings may lead to delayed glaucoma diagnosis and inappropriate
patient management. Therefore, identifying a tonometry method
that is less affected by LASIK-induced corneal alterations is
essential for improving the long-term ophthalmic care of these
patients. This study was undertaken to address this clinical
challenge and to determine whether CorVis ST offers a more
reliable alternative to GAT in measuring IOP after LASIK surgery
[12].

Therefore, this study was conducted to compare IOP measurements
obtained by Goldmann Applanation Tonometry and CorVis ST
before and after LASIK surgery and to evaluate the relationship

between central corneal thickness and the accuracy of IOP
measurements obtained by both methods.

Patients and Methods

After obtaining informed consent from all participants, this
prospective comparative clinical study was conducted on 50 eyes
of 50 patients who were candidates for LASIK surgery. The study
was carried out at the Ophthalmology Department at Al Baha
Health Cluster, Al Baha, Saudi Arabia between February 2024
and June 2025. All procedures were performed in accordance
with the ethical principles outlined in the Declaration of Helsinki.

Inclusion and Exclusion Criteria

Patients were included if they were candidates for LASIK surgery,
aged between 20 and 40 years, had clear corneas, and had mild
to moderate myopia ranging from —2 to —6 diopters. Patients
were excluded if they had any ocular pathology that could affect
corneal integrity or IOP measurements, including corneal scarring
or keratoconus, or if they had a previous history of intraocular

surgery.

Study Procedures

All participants were subjected to the following:

e History Taking and Preoperative Assessment
A detailed medical and ophthalmological history was
obtained from each participant, with particular emphasis
on age, previous ocular surgeries, and any history of ocular
disease. Written informed consent was obtained from all
participants prior to enrollment in the study. A comprehensive
ophthalmological examination was performed, including
measurement of best-corrected visual acuity (BCVA),
manifest refraction, slit-lamp biomicroscopy, and fundus
examination using indirect ophthalmoscopy.

*  Corneal Assessment
Corneal evaluation was performed using Pentacam® (Oculus,
Germany) and CorVis ST. Central corneal thickness (CCT)
was measured using CorVis ST, and corneal topographic and
tomographic parameters were assessed to confirm suitability
for LASIK surgery and exclude corneal abnormalities.

e Intraocular Pressure Measurement
Intraocular pressure (IOP) was measured preoperatively using
both Goldmann Applanation Tonometry (GAT) and CorVis
ST.

Goldmann Applanation Tonometry (GAT): Patients were
examined in the sitting position. A drop of topical anesthetic
(Benoxinate hydrochloride 0.4%) and fluorescein dye were
instilled into the lower conjunctival fornix. Through the Goldmann
prism, two fluorescein semicircles were visualized, and the applied
force was adjusted until the inner margins of the semicircles
were aligned, allowing IOP measurement according to standard
clinical practice.

CorVis ST: IOP and biomechanically corrected IOP (bIOP)
measurements were obtained using the CorVis ST device, which
utilizes ultra-high-speed Scheimpflug imaging to evaluate corneal
deformation response following a calibrated air puff.

* LASIK Surgical Procedure

LASIK surgery was performed using the Teneo 317 Model
2 excimer laser system. Following topical anesthesia with
Benoxinate hydrochloride 0.4%, an eyelid speculum was inserted
and corneal marking was performed. A superior hinged corneal flap
was created using an automated microkeratome (Moria M2, 90-pm
blade). The flap was reflected, and laser ablation of the stromal
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bed was carried out according to the patient's refractive error.
Following ablation, the flap was repositioned, and the interface
was irrigated thoroughly. Proper flap centration, adherence, and
coaptation were confirmed before completing the procedure. A
postoperative slit-lamp examination was performed to ensure flap
integrity and absence of interface debris.

* Postoperative Assessment

All participants were re-evaluated two months after LASIK
surgery. Postoperative assessment included repeat measurement
of intraocular pressure using Goldmann Applanation Tonometry
and CorVis ST, as well as reassessment of central corneal thickness
and corneal parameters. The postoperative measurements were
compared with the preoperative findings to evaluate the effect
of LASIK on IOP measurements obtained by both techniques.

Outcome Measures

Primary Outcome Measure

*  Comparison of preoperative and postoperative intraocular
pressure measurements obtained using Goldmann Applanation
Tonometry and CorVis ST.

Secondary Outcome Measures

*  Assessment of the agreement between GAT and CorVis ST
measurements before and after LASIK surgery.

*  Evaluation of the effect of central corneal thickness on IOP
measurements.

*  Determination of the degree of IOP underestimation associated
with each measurement technique following LASIK surgery.

Sample Size

A total of 50 eyes from 50 patients were included in this prospective
comparative clinical study. The sample size was selected to provide
adequate statistical power for detecting clinically significant

Case Presentation
Case 1: Pre Lasik

differences between preoperative and postoperative intraocular
pressure measurements obtained using Goldmann Applanation
Tonometry and CorVis ST. Since each participant underwent both
measurements before and after LASIK surgery, paired comparisons
increased the efficiency of the study design and reduced inter-
subject variability. The final sample size was considered sufficient
for evaluating agreement between the two tonometric methods
and for assessing correlations between intraocular pressure and
central corneal thickness.

Statistical Analysis

The collected data were coded, entered, and analyzed using the
Statistical Package for Social Sciences (SPSS), version 16.0 (SPSS
Inc., Chicago, Illinois, USA). Quantitative data were tested for
normality using the Kolmogorov—Smirnov test. Since the test
indicated a non-normal distribution of the studied variables,
quantitative data were expressed as median and range, while
qualitative data were presented as frequencies and percentages.

Comparisons between preoperative and postoperative
measurements within the same patients were performed
using the Wilcoxon signed-rank test. Comparisons between
independent groups were carried out using the Mann—Whitney
U test. Correlations between intraocular pressure measurements
and central corneal thickness were assessed using Spearman’s
rank correlation coefficient (r). Agreement between Goldmann
Applanation Tonometry (GAT) and CorVis ST measurements was
evaluated using the Intraclass Correlation Coefficient (ICC) and
Bland—Altman analysis. Continuous variables were presented as
mean + Standard Deviation (SD) where appropriate. A p-value <
0.05 was considered statistically significant.
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Results
The Results of the Present Study are Demonstrated in the Following Tables

Table 1: Basic Characteristics of Participants

Descriptive data
(=50)
Sex
Male 8 (16%)
female 42 (84%)
Age (year)
Mean+SD 273453
(Range) (21-40)
Preoperative CCT (um)
Mean+SD 549.08+24.65
(Range) (507-603)

Table (1) demonstrates the baseline demographic and clinical characteristics of the study population. A total of 50 participants were
enrolled, including 42 females (84%) and 8 males (16%). The mean age of the participants was 27.3 + 5.3 years, ranging from 21 to
40 years. The mean preoperative central corneal thickness (CCT) was 549.08 + 24.65 pm, with values ranging from 507 to 603 pum.

Table 2: Pre- and Postoperative IOP Values

Method Pre Post p value (pre vs post)
(n=50) (n=50)

Corvis ST <0.001*

Mean+SD 16.02+2.01 14.72+1.87

(Range) (12.8-21.8) (10.2-19)

GAT <0.001*

Mean+SD 16.22+2.3 11.44+2.02

(Range) (12-22) (8-16)

P value 0.651 <0.001*

Independent sample t-test for comparison between both methods
Paired t-test for comparison between pre- and postoperative IOP
*P-value is considered significant at <0.05

Table (2) shows the comparison of intraocular pressure measurements obtained using CorVis ST and Goldmann Applanation Tonometry (GAT) before and after LASIK surgery.
There was no statistically significant difference between the two methods preoperatively (p = 0.651), indicating good agreement before surgery. Following LASIK, both methods
demonstrated a significant reduction in IOP measurements compared with preoperative values (p < 0.001 for both). However, postoperative IOP measured by GAT (11.44 +2.02
mmHg) was significantly lower than that measured by CorVis ST (14.72 + 1.87 mmHg) (p < 0.001).
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Figure 1: Comparison between bIOP vs GAT Pre and Post-Operatively

Table 3: Agreement Between CorVis ST and GAT
Measurements of the Mean Differences + SDs and 95% limits of agreement between the Two Instruments (n= 50 Eyes).

Mean difference + SD 95% limits of agreement ICC Pearson correlation (r)
(Range) (1.96% SD of difference)
Preoperative -0.14+1.55 -3.18t0 2.9 0.855 0.754
(-3.3t04) (£3.04) P<0.001* P <0.001*
Postoperative 3.28+1.9 -0.44t0 7 0.689 0.527
(0.1-7.7) (+3.72) P <0.001* P <0.001*

The results indicated acceptable agreement between measurements ofpreoperative IOP by the Corvis and applanation, as shown
by the semisymmetrical distribution of the Bland-Altman plot (Fig 2.) and an ICC in the high agreement range (ICC=0.855). The
postoperative of measurement did not yield sufficient agreement, as shown by the widely distributed Bland-Altman plot (Fig 3.) and
ICCs below the critical value of 0.80 (ICC=0.689).

Table (3) presents the agreement analysis between CorVis ST and GAT measurements. Preoperatively, there was excellent agreement
between both methods, with a small mean difference (-0.14 + 1.55 mmHg), a high intraclass correlation coefficient (ICC = 0.855),
and a strong positive correlation (r = 0.754, p < 0.001). Postoperatively, the mean difference increased to 3.28 = 1.90 mmHg, while
the ICC decreased to 0.689 and the correlation coefficient declined to 0.527.

4.00 [°]
e e e e aeaaaaan IS
S 29
o
. [}
2.00 o o o .
o
[ °o [}
b &
(4] o
g B Mean-----
we 5]
3 & 0.14
2 e ° )
& o
o o o
o
2,00 @ o
o -1.96 SD
............................... preme e P VIO L
-3.18
-4.00
T T T T T T
12.00 14.00 16.00 18.00 20.00 2200
Preoperative mean of Corvis ST & GAT (mmHg)

Figure 2: Bland-Altman Plots of agreement Showing the Mean Differences and Limits of Agreement of Preoperative IOP measurements
(bIOP vs applaGATnation)

Figure (2) presents the Bland—Altman analysis evaluating the agreement between preoperative IOP measurements obtained using
CorVis ST and GAT. The majority of measurements were distributed symmetrically around the mean difference line and remained
within the 95% limits of agreement. This pattern indicates a high level of agreement and consistency between the two methods before
LASIK surgery, supporting the reliability of CorVis ST measurements in untreated corneas.
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Figure 3: Bland-Altman plots of agreement showing the
mean differences and limits of agreement of postoperative IOP
measurements (bIOP vs GAT)

Figure (3) demonstrates the Bland—Altman analysis of
postoperative IOP measurements obtained using CorVis ST and
GAT. Compared with the preoperative plot, a wider distribution
of data points and broader limits of agreement were observed. The
increased mean difference and reduced agreement indicate that
the two methods no longer provide interchangeable measurements
after LASIK surgery. This finding reflects the greater influence
of postoperative corneal thinning and biomechanical changes on
GAT measurements.

Table 4: Pre- and Postoperative Central Corneal Thickness

Pre Post p value (pre
(n=50) (n=50) Vs post)
CCT (um) 549.08+24.65 489.1+£29.52 <0.001*
Mean+SD (507-603) (421-549
(Range)

Table (4) Demonstrates a significant Reduction in Central Corneal
Thickness Following LASIK Surgery. The Mean CCT Decreased
from 549.08 + 24.65 um Preoperatively to 489.10 £+ 29.52 um
Postoperatively (p < 0.001).
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Figure 4: Central Corneal Thickness Pre and Postoperative

Table 5: Correlation between CCT and Preoperative IOP
Measured By Both Methods

r p
Corvis ST 0.443 0.001*
GAT 0.418 0.002*

Fair positive correlation was found between preoperative CCTand
the preoperative IOP measured by Corvis ST (r=0.443, p=0.001)
and GAT (1=0.418, p=0.002).

Table (5) illustrates the relationship between preoperative
central corneal thickness and preoperative IOP measurements.
A statistically significant fair positive correlation was observed
between CCT and IOP measured by CorVis ST (r = 0.443, p =
0.001) as well as GAT (r=0.418, p=0.002).
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Figure 5: Correlation between GAT and CCT Pre-Operatively

Figure (5) illustrates the relationship between preoperative central
corneal thickness and preoperative [IOP measured by Goldmann
Applanation Tonometry. The scatter plot demonstrates a positive
correlation, indicating that eyes with thicker corneas tended to have
higher measured IOP values. This finding supports the recognized
influence of corneal thickness on GAT measurements and
highlights the importance of considering CCT when interpreting
IOP values

Table 6: Correlation between CCT and Postoperative IOP
Measured by Both Methods

i p
Corvis ST 0.459 0.001*
GAT 0.396 0.004*

Pearson correlation coefficient shows significant positive
correlation between the postoperative bIOP and the postoperative
CCT (1=0.459, P=0.001). Also, there was significant positive
correlation between the postoperative IOP measured by GAT and
the postoperative CCT (r=0.396, P=0.004).

Table (9) shows the correlation between postoperative central
corneal thickness and postoperative IOP measurements. Significant
positive correlations were identified between postoperative CCT
and postoperative IOP measured by CorVis ST (r = 0.459, p =
0.001) and GAT (r = 0.396, p = 0.004).
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Figure 6: Correlation between CCT and Postoperative IOP
Measured by Corvis ST and GAT

Figure (6) demonstrates the relationship between postoperative
central corneal thickness and postoperative IOP measurements
obtained using CorVis ST and GAT. A significant positive
correlation was observed with both methods, indicating that
higher postoperative CCT values were associated with higher
measured IOP. The figure further emphasizes the influence of
corneal thickness on postoperative tonometric readings and
supports the concept that corneal structural changes following
LASIK affect IOP assessment

Discussion

Intraocular Pressure (IOP) measurement represents a fundamental
component of ophthalmic evaluation and is essential for the diagnosis,
management, and follow-up of glaucoma. Goldmann Applanation
Tonometry (GAT) has traditionally been regarded as the gold standard
for IOP assessment because of its long-established accuracy and
widespread clinical use. However, the reliability of GAT is highly
dependent on corneal characteristics, particularly Central Corneal
Thickness (CCT) and corneal biomechanical properties. Any alteration
in these parameters may lead to inaccurate [OP measurements and
potentially affect clinical decision-making [7].

Laser in situ keratomileusis (LASIK) is one of the most frequently
performed refractive surgical procedures worldwide for the
correction of myopia. Although LASIK effectively improves
visual acuity, it induces significant structural and biomechanical
changes in the cornea by reducing corneal thickness and altering
corneal rigidity. These changes have been shown to affect the
accuracy of conventional tonometric methods, often resulting
in underestimation of postoperative IOP. Such inaccuracies are
clinically important because they may delay the diagnosis of
glaucoma, mask ocular hypertension, and complicate postoperative
monitoring of patients who have undergone refractive surgery [8].

Therefore, the present study was conducted to evaluate and
compare intraocular pressure measurements obtained using
Goldmann Applanation Tonometry and CorVis ST before and
after LASIK surgery. In addition, the study aimed to assess the
influence of central corneal thickness on IOP measurements and
to determine which method provides more reliable postoperative
IOP assessment in eyes that have undergone LASIK.

In the current study, preoperative IOP measurements obtained
by CorVis ST showed strong agreement with those obtained by
GAT. In addition, significant positive correlations were observed
between central corneal thickness (CCT) and preoperative IOP
measurements obtained by both instruments [13]. These findings
are consistent with the observations of who demonstrated that
corneal thickness significantly affects GAT measurements, with
thicker corneas producing falsely elevated readings and thinner
corneas producing lower readings [14]. Similarly, reported a
significant correlation between CCT and GAT-derived IOP values
[15]. Furthermore, demonstrated parallel fluctuations in CCT
and IOP throughout the day, supporting the influence of corneal
characteristics on tonometric measurements. The importance of
incorporating CCT into glaucoma assessment was also emphasized
by who concluded that CCT measurement improves the accuracy
of IOP interpretation and clinical decision-making [16,17].

Conversely, the relationship between CCT and IOP remains
controversial [18]. argued that correction nomograms based
solely on corneal thickness may be unreliable because different
correction tables often provide inconsistent results [19]. Likewise,
demonstrated that the relationship between CCT and IOP is not
linear, suggesting that a single CCT-based correction formula
cannot accurately estimate true IOP in all patients [20]. Moreover,
highlighted that factors other than corneal thickness, particularly
corneal biomechanics, contribute significantly to variations in IOP
measurements. These observations support the growing view that
corneal biomechanical properties may have a greater influence
on tonometric accuracy than pachymetry alone.

A major finding of the present study was the significant reduction in
postoperative IOP measurements following LASIK when assessed
by both GAT and CorVis ST. However, the degree of reduction
was substantially greater with GAT. The average underestimation
of IOP was approximately 6.5 mmHg with GAT compared with
only 1.6 mmHg with CorVis ST [21-26]. These findings are
in agreement with those reported by all of whom documented
significant decreases in GAT-measured IOP after LASIK [25].
Furthermore, specifically demonstrated that postoperative GAT
measurements were consistently lower than preoperative values
in LASIK -treated eyes.

The marked postoperative underestimation observed with GAT can
be explained by LASIK-induced alterations in corneal structure
[27,28,21]. attributed the reduction in measured IOP primarily
to decreases in central corneal thickness and modifications of
corneal biomechanical behavior. These changes reduce corneal
resistance to applanation, leading to falsely low-pressure readings
[29]. Clinically, this phenomenon is important because, as noted
by underestimation of IOP may delay glaucoma diagnosis, mask
ocular hypertension, and hinder the identification of steroid-
induced ocular hypertension following refractive surgery.

The CorVis ST was developed to minimize the influence of
corneal properties on IOP assessment by incorporating dynamic
Scheimpflug imaging and biomechanical analysis of corneal
deformation. In the present study, postoperative IOP values
measured by CorVis ST remained significantly higher than those
obtained by GAT, suggesting greater resistance to the effects
of LASIK-induced corneal changes [30]. Similar findings were
reported by, who observed a tendency for CorVis ST to yield higher
IOP measurements than GAT in both healthy and glaucomatous
eyes [19]. Moreover, suggested that corneal biomechanical
properties may exert a greater influence on tonometric accuracy
than corneal thickness alone, which may explain the improved
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performance of CorVis ST in postoperative eyes.

Despite the strong preoperative agreement between GAT and
CorVis ST, the current study demonstrated reduced postoperative
agreement between the two devices. The intraclass correlation
coefficient declined after LASIK, indicating that the methods
should not be considered interchangeable in surgically altered
corneas [31]. Although considered calibration errors of 2-3 mmHg
acceptable for GAT, the postoperative differences observed in
the present study exceeded this range. Therefore, CorVis ST
may provide a more clinically meaningful assessment of IOP in
post-LASIK patients.

The present study also demonstrated significant positive
correlations between postoperative CCT and postoperative IOP
measurements obtained by both GAT and CorVis ST. However, the
effect appeared less pronounced with CorVis ST, suggesting that
biomechanically corrected [OP measurements are less susceptible
to postoperative pachymetric changes [30,19]. This observation
is consistent with the findings of who emphasized the importance
of incorporating corneal biomechanical characteristics into IOP
assessment.

Interestingly, no significant correlation was identified between
the magnitude of postoperative IOP reduction and postoperative
pachymetry in the present study [22]. This finding differs from
those reported by who found that changes in residual stromal
bed thickness significantly influenced postoperative GAT
measurements [32]. Similarly, reported a direct relationship
between the amount of corneal tissue ablated during LASIK
and the degree of postoperative IOP reduction. The discrepancy
between these studies and the current findings may be explained
by the relatively small sample size and the limited range of myopia
included in the present study, which may have reduced variability
in postoperative corneal thickness.

Clinical Implications

The findings of the present study have important clinical
implications for ophthalmologists involved in the care of patients
undergoing refractive surgery. Accurate assessment of Intraocular
Pressure (IOP) after LASIK remains a challenge because corneal
thinning and biomechanical alterations may lead to falsely low
measurements, particularly when using Goldmann Applanation
Tonometry (GAT). The current study demonstrated that CorVis ST
showed substantially less postoperative IOP underestimation than
GAT, suggesting that it may provide a more reliable estimation of
true IOP in post-LASIK eyes. This is particularly relevant for the
early detection and monitoring of glaucoma, ocular hypertension,
and steroid-induced ocular hypertension, where underestimation
of IOP may result in delayed diagnosis and treatment. Therefore,
clinicians should interpret GAT readings cautiously in patients with
a history of LASIK and consider incorporating biomechanically
corrected tonometry methods such as CorVis ST into postoperative
follow-up protocols.

Strengths of the Study

Several strengths enhance the validity of the present study.
First, the prospective design allowed standardized preoperative
and postoperative assessment of the same patients, minimizing
inter-individual variability. Second, both GAT and CorVis ST
measurements were performed in all participants, enabling direct
comparison between the conventional gold-standard technique and
anewer biomechanically based method. Third, the study assessed
not only IOP measurements but also central corneal thickness
(CCT), allowing evaluation of the influence of corneal structural

changes on tonometric accuracy. Finally, the use of agreement
analysis, including correlation coefficients and intraclass
correlation coefficients, provided a comprehensive evaluation
of the relationship between both measurement techniques before
and after LASIK surgery.

Limitations of the Study

Despite its strengths, the present study has several limitations.
The relatively small sample size of 50 eyes may limit the
generalizability of the findings and reduce the ability to detect
weaker associations. In addition, the study included only patients
with mild to moderate myopia (-2 to -6 diopters), which may
not reflect the full spectrum of refractive errors encountered in
clinical practice. The follow-up period was limited to the early
postoperative phase, and longer follow-up could provide additional
information regarding the long-term stability of [OP measurements
after LASIK. Furthermore, the study was conducted at a single
center, which may limit external validity. Finally, other corneal
biomechanical parameters that could influence IOP measurements
were not comprehensively evaluated.

Conclusion

The present study demonstrated that CorVis ST and Goldmann
Applanation Tonometry showed strong agreement in measuring
intraocular pressure before LASIK surgery. However, significant
differences emerged postoperatively, with GAT showing
considerably greater underestimation of IOP compared with
CorVis ST. LASIK-induced reductions in central corneal
thickness and alterations in corneal biomechanics significantly
affected postoperative tonometric measurements. CorVis ST
was less influenced by these changes and provided more reliable
postoperative IOP values, with an average underestimation of
approximately 1.6 mmHg compared with approximately 6.5
mmHg for GAT. These findings support the clinical utility of
CorVis ST as a more accurate method for postoperative IOP
assessment in patients who have undergone LASIK surgery.

Based on the findings of this study, CorVis ST should be considered
as a preferred method for postoperative IOP assessment in patients
who have undergone LASIK surgery, particularly in those at risk
for glaucoma or ocular hypertension. Clinicians should exercise
caution when interpreting GAT measurements after refractive
surgery because of the potential for significant underestimation
of true IOP. Future studies involving larger sample sizes, broader
ranges of refractive errors, and longer follow-up periods are
recommended to further validate these findings.
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