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XULASO

Miiasir keratorefraktiv corrahiyyo omoliyyatlarindan sonra buynuz gisanin
ektaziyast kimi agirlagmalarin garsisin1 almaq iigclin 6ncadon hortorofli
miiayinalorin aparilmasi vacibdir. Buynuz gisanin morfometrik markerlorinin
vo genetik meylliyin miioyyan edilmaosi riskin doyarlondirilmasinds va fordi
corrahiys planlagdirmasinda miihiim rol oynayir.

Maqsad — yiiksok miopiya ilo keratorefraktiv corrahiyys olunacaq xostolordo
optik sinir bashigi (OSB) morfometriyasini qiymotlondirmek vo MMP-9
r$3918242 polimorfizmi ilo morfometrik doyisikliklor arasinda miimkiin
olagoni aragdirmag.

Material vo metodlar

Bu retrospektiv tadqgiqat (2024-2026) ixtisaslasmis oftalmoloji merkozds
LASIK amoliyyat1 tiglin se¢ilmis 400 xastodon 100-iinii ohato edib. Todqiqata
yliksok miopiya ilo ((—)6,25-don (—)8,50-dok Dptr), 19 — 40 yas araliginda,
gozdaxili omoliyyati kegirmoyan, qlaukoma, digar tor qisa vo ya sistem xastalik
ila bagl heg bir patologiyasi olmayan pasiyentlar daxil olunmusdur. Xastalor
OSB goraii¢ qrupa bolinmiigdii: normal (n=40), oyri (n=30) vo torsiya ilo oyri
disklar (n = 30). Biitiin pasiyentlords genis oftalmoloji miiayins, o ciimladon
gormo itiliyinin vo refraksiyanin qiymoetlondirilmasi, biomikroskopiya,
tonometriya, genislonmis fundus miiayino vo fotoreqistrasiyasi aparilmisdi.
OSB parametrlori (ovalilik indeksi, oyrilik, torsiya, disk—fovea bucagi, disk
diametri vo peripapilyar atrofiya (PPA)) qiymotlondirildi. MMP-9 rs3918242
polimorfizminin analizi 30 xastade PCR-RFLP iisulu ilo aparildi. Statistik
ohomiyyat p < 0,05 halda gobul edilirdi.

Noticalor

MMP-9 153918242 polimorfizmin genotiplori bels paylanmisdir: CC (46,7%),
CT (40,0%), vo TT (13,3%). T allelini dasiyanlarda disk ayriliyindo, torsiyada
va PPA sahasinds shamiyyatli artim miisahids edildi (p < 0,05). Korelyasiya
analizi disk oyriliyi vo PPA sahasi arasinda (r = 0,61), torsiya vo PPA sahasi
arasinda (r = 0,58), homg¢inin T alleli dasiyiciligi ilo morfometrik doyisikliklor
arasinda (r = 0,49) miisbot olagoni tosdigledi. Umumilikde, noticolor
gostorir ki, yliksok miopiyada hiiceyra xarici matriksin yenidon qurulmasi
ilo OSB deformasiya olunmasi arasinda olago mdvcuddur. Rs3918242
polimorfizmi ilo morfometrik parametrlor arasindaki slaqo struktural goziin
doyisiklikloro gen meylli ola bilocoy gostorir. Beloliklo, morfometrik vo
genetik qiymotlondirmanin birlogdirilmasi keratorefraktiv carrahiyyaden dnca
pasiyentlorin risk kateqoriyasini daha yaxsi miioyyanlosdirmoys komok edo
biler..

Yekun

Optik sinir bagliginin morfometrik parametrlori yiiksak miopiyanin shamiyyatli
struktural gostaricisidir. Oyri va torsiya ile disk arxa seqmentin progressivlesen
doyisikliklori ilo olagalidir. MMP-9 rs3918242 polimorfizmi morfometrik
doyisikliklorls alagalidir vo potensial genetik marker kimi istifads oluna bilar.
Morfometrik va genetik qiymatlondirmanin birlagdirilmasi xastalorin se¢imini
vo keratorefraktiv corrahiyyonin tohliikasizliyini artirmaga imkan verir

Acar sozlor: miopiya, keratorefraktiv amoaliyyat, buynuz
morfometriyasi, genetika, ektaziya riski, refraktiv amaliyyat

qisanin
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SUMMARY

Modern keratorefractive surgery requires careful preoperative screening to
prevent postoperative complications such as corneal ectasia. Identification of
morphometric corneal markers and genetic predisposition plays an essential
role in risk stratification and personalized surgical planning.

Purpose — to evaluate optic nerve head (ONH) morphometry in patients
with high myopia undergoing keratorefractive surgery and to investigate
the potential association between morphometric changes and the MMP-9
r$3918242 polymorphism.

Material and methods

This retrospective study (2024-2026) included 100 of 400 screened LASIK
patients at a specialized ophthalmology center. Participants (19-40 years) had
high myopia (—6.25 to —8.50 D) and no history of ocular surgery, glaucoma,
non-myopic retinal disease, or systemic connective tissue disorders. Patients
were classified by ONH morphology into normal discs (n = 40), tilted discs
(n = 30), and tilted discs with torsion (n = 30). All subjects underwent
comprehensive ophthalmic examination, including visual and refractive
assessment, slit-lamp biomicroscopy, tonometry, dilated fundus examination,
and fundus photography. ONH parameters (ovality index, tilt, torsion, disc—
fovea angle, disc diameter, and peripapillary atrophy (PPA)) were evaluated.
MMP-9 153918242 polymorphism analysis was performed in 30 patients
using PCR-RFLP. Statistical significance was set at p < 0.05.

Results

Genotyping of the MMP-9 rs3918242 polymorphism showed the following
distribution: CC (46.7%), CT (40.0%), and TT (13.3%). T allele carriers had
significantly higher disc tilt, torsion, and PPA (p < 0.05). Correlation analysis
demonstrated positive associations between disc tilt and PPA area (r = 0.61),
torsion and PPA area (r = 0.58), and T allele carriage with morphometric
changes (r = 0.49). Overall, the results indicate a possible link between
extracellular matrix remodeling and optic nerve head deformation in high
myopia. The observed association between the rs3918242 polymorphism
and morphometric parameters indicates a possible genetic predisposition
to structural ocular changes. Thus, combining morphometric and genetic
assessment may improve risk stratification in keratorefractive surgery
candidates.

Conclusion

Optic nerve head morphometric parameters are significant structural markers
of high myopia. Disc tilt and torsion are associated with progressive posterior
segment remodeling. The MMP-9 rs3918242 polymorphism is associated
with morphometric changes and may serve as a potential genetic marker.
Combined morphometric and genetic evaluation can improve patient selection
and safety of keratorefractive surgery.

Key words: myopia, keratorefractive surgery, corneal morphometry, genetics,
ectasia risk, refractive surgery
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The global prevalence of myopia has
been steadily increasing, particularly among
young adults. It is estimated that by 2050
nearly half of the world’s population will
be affected by myopia [1]. Keratorefractive
procedures such as LASIK, PRK, and SMILE
are widely used to correct refractive errors;
however, postoperative corneal ectasia
remains one of the most serious complications
[2]. Early identification of risk factors
through corneal morphometry and genetic
screening has become an important direction
in modern refractive surgery. Corneal
thickness, curvature, elevation indices, and
biomechanical properties serve as predictive
markers of surgical safety [3]. In addition,
genetic predisposition has been shown to
play a major role in myopia development and
progression [4].

Purpose — to evaluate optic nerve head
(ONH) morphometry in patients with high
myopia undergoing keratorefractive surgery
and to investigate the potential association
between morphometric changes and the
MMP-9 153918242 polymorphism.

Material and methods
MThis retrospective study was conducted
between 2024 and 2026 at a specialized
ophthalmology center. Medical records of
400 patients who underwent LASIK were
screened, and 100 individuals who met
the eligibility criteria were included in the
analysis. The mean age of participants was
28.7 £ 5.4 years; 56% were female and 44%
were male.
Inclusion criteria
* Age 19 - 40 years
* High myopia ranging from —6.25 to
-8.50 D
» Eligibility for keratorefractive surgery
Exclusion criteria
*  Previous ocular surgery
* Glaucoma or retinal disease unrelated
to myopia
* Systemic connective tissue disorders
Group classification
Participants were stratified according

to ONH phenotype into three comparable

groups:

1. Control group (n = 40): normal optic disc
configuration

2. Tilted disc group (n = 30)

3. Tilted disc with torsion group (n = 30)
Ophthalmic examination
All patients underwent a standardized

comprehensive  ophthalmic  assessment
including:

* Uncorrected and best-corrected visual
acuity

» Subjective and objective refraction
* Autorefractometry
+  Slit-lamp biomicroscopy
* Applanation tonometry
» Dilated fundus examination
*  Color fundus photography
Myopic fundus characteristics evaluated
included posterior staphyloma, myopic conus,
and overall fundus configuration (concave or
flat).
Optic nerve head morphometry
Quantitative ~ morphometric
included:
* Disc ovality index
» Disc tilt angle
* Disc torsion angle
* Disc—fovea angle
*  Maximum disc diameter
»  Peripapillary atrophy (PPA) area
Genetic analysis
Peripheral blood samples were obtained
from a subgroup of 30 patients for genotyping.
DNA extraction was performed using a salt-
extraction method, and DNA concentration
was assessed with a NanoPhotometer N60.
PCR amplification of the MMP-9 rs3918242
polymorphism was performed using the
following primers:
Forward:5'-
GCCTGGCACATAGTAGGCCC-3'
Reverse:5'-
CTTCCTAGCCAGCCGGCATC-3'
Amplicon size: 435 bp
Restriction fragment length polymorphism
(RFLP) analysis was conducted using the
Sphl enzyme:

analysis
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* Tallele—247bpand 188 bp fragments
* (Callele — 435 bp fragment
Statistical analysis
Statistical analysis was performed using
Microsoft Excel 2019.
* Quantitative data were expressed as
mean * standard deviation
* Student’s t-test was used for group
comparisons
*  Chi-square or Fisher’s exact test was
applied for categorical variables
* Pearson correlation analysis assessed
relationships between variables. Statistical
significance was defined as p < 0.05.

Results

Clinical and morphometric findings.
A progressive increase in myopic fundus
alterations was observed across the study
groups. Posterior staphyloma prevalence
increased from 20% in the control group to
40% 1n the tilted disc group and 60% in the
tilted disc with torsion group. Similarly, the
prevalence of myopic conus rose from 65%
to 78% and 90%, respectively. A concave
fundus configuration increased from 50% in
controls to 90% in patients with tilted and
torted discs. Significant differences in ONH
morphometric parameters were identified
between the groups (p < 0.05) (Table 1).

These findings indicate progressive
structural remodeling of the posterior
segment in patients exhibiting optic disc tilt
and torsion.

Genetic findings. Genotyping of the
MMP-9 153918242 polymorphism revealed
the following distribution:

*  CC genotype — 46.7%
* CT genotype — 40.0%
* TT genotype — 13.3%
Carriers of the T allele demonstrated

Table 1. Optic nerve head morphometric parameters

significantly greater disc tilt, torsion angle,
and peripapillary atrophy area (p < 0.05).
Pearson correlation analysis showed:

* Disc tilt vs PPA area: r = 0.61

* Torsion vs PPA area: r = 0.58

+ T allele vs morphometric changes: r =
0.49. Overall, the findings suggest a potential
link between extracellular matrix remodeling
and deformation of the ONH in high myopia.

Discussion

This study demonstrates that ONH
morphometry is strongly associated with
structural changes in high myopia and may
influence keratorefractive surgery planning
[1 — 5]. The progressive increase in disc tilt,
torsion, and peripapillary atrophy supports
the concept of posterior scleral remodeling
as a key mechanism in myopia progression.
These findings are consistent with previous
studies indicating that optic disc deformation
reflects biomechanical stretching of the
sclera and lamina cribrosa. Patients with
disc tilt and torsion exhibited the most
pronounced structural changes, suggesting
higher biomechanical vulnerability. These
morphological features may increase the
risk of postoperative complications and
therefore should be considered during LASIK
screening. The genetic findings support
the role of MMP-9 in myopic remodeling.
MMP-9 participates in extracellular matrix
degradation and scleral thinning [2, 3]. The
observed association between the rs3918242
polymorphism and morphometric parameters
indicates a possible genetic predisposition to
structural ocular changes. Thus, combining
morphometric and genetic assessment may
improve risk stratification in keratorefractive
surgery candidates.

Parameter Control Tilted disc Tilt + torsion
Disc ovality index 1.18 £ 0.07 1.31 £0.09 1.42 £0.11
Tilt angle (°) 6.4+21 117+34 179 +4.2
Torsion angle (°) 21+13 63+2.6 12.6 £ 3.1
Peripapillary atrophy (mm?) 1.12+0.34 1.56 = 0.41 2.03 +0.52
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Conclusion

Opticnerveheadmorphometricparameters
are significant structural markers of high
myopia. Disc tilt and torsion are associated
with progressive posterior segmentremodeling.
The MMP-9 153918242 polymorphism is

associated with morphometric changes and
may serve as a potential genetic marker.
Combined morphometric and  genetic
evaluation can improve patient selection and
safety of keratorefractive surgery.
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