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Giris

Dolib-kecon keratoplastika degenerativ, distrofik vo posttravmatik buynuz
qisa patologiyalarinda soffaflifin borpasi liglin osas corrahi iisul olaraq qalir.
Anatomik naticolorin qonaotboxs olmasina baxmayaraq, tam funksional gérmo
reabilitasiyasina ¢ox vaxt omoliyyatdan sonraki refraksiya anomaliyalar1 mane
olur. Bunlar arasinda klinik cohatdon on vaciblori geyri-diizgiin astigmatizm
vo yiiksok doracali optik aberrasiyalardir ki, bu da ononavi optik korreksiyanin
effektivliyini ohomiyyatli dorocods mohdudlasdirir.

Keratoplastikadan sonraki qaliq ametropiya yalniz maksimum korreksiya
ilo gormo itiliyinin (MKGI) azalmasma deyil, hom do kontrast hossasligmin
pislosmasing, godzyasi pordosinin geyri-sabitliyine vo gérmoa diskomfortunun
artmasina sabob olur. Buna goro do, transplantasiyadan sonra optik reabilitasiyanin
optimallasdirilmasi amaliyyat sonrasi qullugun miihiim torkib hissosidir.

Eynok korreksiyasi olgatanlifi vo sadoliyi sobabindon genis istifado olunmasina
baxmayaraq, buynuz qisa saothinin nazaragarpan geyri-miintozomliyi hallarinda
mohdud effektivlik nlimayis etdirir. Bunun oksino olaraq, skleral kontakt linzalar
vo buynuz qisa ilo arasinda olan maye rezervuari bir optik sistem formalagdirir
vo belaliklo, buynuz gisanin nizamsiz hondasi qurulusunu kompensasiya edir [1 -
5]. Lakin bu korreksiya metodlarinin obyektiv, xiisusilo uzunmiiddstli omoliyyat
sonras1 funksional parametrlora asaslanan miiqayisali qiymatlondirilmasi kifayot
godor aparilmayib.

Moagqsad—dalib-kegankeratoplastikadan sonraametropiyayaranan pasiyentlordo
skleral kontakt linzalarin va eynak korreksiyasinin klinik-funksional effektivliyini
miiqayisali sokildo qiymatlondirmak.

Material vo metodlar

Tadqiqata an az1 12 ay avval dolib-kecon keratoplastika amaliyyati ke¢irmis 80
g6z daxil edilmisdir. Daxilolma meyarlarina optik korreksiyanin baglanmasindan
on azi bir ay ovval tikiglorin tam sokiilmosi vo anamnezdo infeksion keratitin
olmamas1 daxil idi. Aktiv iltihab olamatlori, transplantatin geyri-sabitliyi vo ya
rodd edilmasi olan pasiyentlor todqiqatdan xaric edilmisdir.

Pasiyentlor optik korreksiya tisuluna gors iki qrupa boliinmiisdiir. Birinci qrup
autorefraktometriya voretinoskopiyaosasindatoyin edilmis eynok korreksiyasindan



istifado edon pasiyentlordon ibarot idi. Ikinci qrupa yiiksok oksigen kegiriciliyino
malik materialdan (Boston XO, Dk = 180) hazirlanmis fordi skleral kontakt
linzalar istifads edon pasiyentlor daxil edilmisdir. Qruplara bdliinma pasiyentlarin
yas1, kontakt linza dozlimliiliiyli vo komplaynsa tosir edon sosial amillor nozoro
alimmagqla aparilmisdir.

Biitiin pasiyentlor kompleks oftalmoloji miiayinodon ke¢misdir: bura MKGI
Olclilmosi, autorefraktometriya, Topcon KR-800PA sistemi ilo buynuz qisa
topoqrafiyasi vo Topcon CA-800 cihazi ilo gbzyasi pardosinin par¢alanma vaxtinin
(GPPVQ) geyri-invaziv qiymatlondirilmasi daxildir. Homg¢inin kontrast hassasligi
yoxlanilmig va pasiyentlarin subyektiv raylori nozors alinmisdir.

Miisahido miiayinalori optik korreksiyanin baglanmasindan 1, 3 vo 6 ay
sonra aparilmigdir. Statistik tohlil Microsoft Excel proqrami vasitosilo hoyata
kecirilmisdir. Qruplararast miiqayisolor Student t-testi ilo qiymotlondirilmis vo
statistik ohomiyyotlilik hoddi p < 0,05 olaraq gobul edilmisdir. Pasiyentlorin
orta yas1 39,7 £ 15,4 il toskil etmisdir; qrupa 36 qadin vo 44 kisi daxil idi. Biitiin
pasiyentlor molumatlandirilmis raziligin1 imzalamisdir.

Naticalar v miizakira

9 ayliq miisahidodon sonra skleral kontakt linza istifade edon pasiyentlor eynok
istifadagilori ilo miiqayisads shomiyyatli doracado iistiin funksional naticolor
niimayis etdirmislor. Skleral linza istifadagilorin qrupunda orta MKGI 1,00 + 0,2-
ya ¢atdig1 halda, eynok qrupunda bu gostorici 0,5 + 0,2 soviyyosindo galmisdir;
forq statistik cohotdon ohomiyyatlidir (p < 0,01). Skleral linza istifadogilorinin
85%-do MKGI 1,0-1 kegmisdir, eynok qrupunda iso miigayiso edilo bilocok belo
bir natico miisahido olunmamaisdir.

Kontrast hassasligi gostoricilori skleral linza qrupunda (1,45 + 0,18) eynok
grupuna (1,01 £ 0,15, p < 0.05) nisboton shomiyyatli dorocods yiiksok olmusdur.
GPPVQ ilo qiymatlondirilon gézyasi pardosinin sabitliyi do skleral linza taxan
pasiyentlordo nozoracarpacaq istiinliikk niimayis etdirmisdir: orta gostoricilor
eynok qrupundaki 5,3 + 1,9 saniyoyo qarst 12,8 &+ 2,1 saniyo toskil etmisdir (p <
0,01).

Miisahido dovriindo hor iki korreksiya metodu ilo bagli he¢ bir fosad
geydo alinmamisdir. Subyektiv giymotlondirmo zamani skleral linza istifado
edon pasiyentlor daha yiiksok goérmo keyfiyyoti vo astenopiyanin azalmasini
bildirmisdirlor.

Skleral linzalarla miisahido olunan iistiin noticolor, onlarin buynuz qisa
topoqrafiyasindan asili olmayan sabit bir optik saho yaradaraq, buynuz qisa
sothinin nizamsizligin1 neytrallasdirmaq qabiliyyati ilo izah edils bilor. Linza ilo
buynuz qisa arasindaki maye rezervuari nizamsiz astigmatizmi vo yiiksok doracoli
aberrasiyalari effektiv sokildo kompensasiya edarak optik keyfiyystin vo funksional
gérmonin yaxsilasmasina sobob olur. Bunun oksino olaraq, eynok korreksiyasi
buynuz gisanin nizamsiz 6n sothindon birbasa asili oldugu tigiin mahiyyat etibarilo
mohdud imkanlara malikdir.
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Yekun

Skleral kontakt linzalar dolib-kegon keratoplastikadan sonra pasiyentlordo
yaranan ametropiyanin korreksiyasinda klinik cohotdon effektiv vo funksional
baximdan {istlin bir tisuldur. Eynok korreksiyasi ilo miiqayisado, skleral linzalar
ohomiyyetli dorocodo daha yiiksok gormo itiliyi, kontrast hossasligi, gozyasi
pordosi sabitliyi vo subyektiv gormo rahatligi tomin edir. Eynok korreksiyasi
yalniz se¢ilmis hallarda noazordon kegirilo bilor, lakin timumilikdo omoliyyatdan
sonraki buynuz qisa sothinin nozoracarpan geyri-miintozom zamani optimal gérma
reabilitasiyasina nail olmagq tig¢lin uygun galmir.

Buynuz qisa transplantasiyasindan sonraki reabilitasiya strategiyalarini
tokmillogsdirmok magsadi ilo daha boylik qruplarin calb olundugu, tosadiifi segimlo
aparilan todqiqat dizayni vo aberrometriya, makulyar optik koherens tomogqrafiya
kimi gabagqcil diagnostik tisullarin totbiqi ilo aparilan olave arasdirmalara ehtiyac
vardir.

Acar sozlar: dalib-kecon keratoplastika, ametropiya, optik reabilitasiya, eynak
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Introduction

Penetrating keratoplasty remains a fundamental surgical method for restoring
corneal transparency in patients with advanced degenerative, dystrophic, and
post-traumatic corneal disorders. Despite favorable anatomical outcomes, full
functional visual rehabilitation is frequently compromised by postoperative
refractive abnormalities. The most clinically significant of these are irregular
astigmatism and higher-order optical aberrations, which substantially limit the
effectiveness of conventional optical correction.

Residual ametropia after keratoplasty leads not only to reduced best-corrected
visual acuity but also to deterioration of contrast sensitivity, instability of the tear
film, and increased visual discomfort. These factors collectively diminish patients’
quality of vision and negatively affect daily visual performance. Therefore,
optimization of optical rehabilitation strategies after corneal transplantation
represents an essential component of postoperative care.



Spectacle correction, although widely used due to its availability and simplicity,
demonstrates limited efficacy in the presence of pronounced corneal surface
irregularity. In contrast, scleral contact lenses create an independent optical system
by forming a fluid reservoir between the lens and the cornea, thereby compensating
for irregular corneal geometry [1 - 5]. However, comparative evaluations of this
correction methods based on objective functional parameters remain insufficiently
standardized, particularly in long-term postoperative cohorts.

Purpose — to assess and compare the clinical and functional effectiveness of
scleral contact lenses and spectacle correction in patients with induced ametropia
following penetrating keratoplasty.

Material and Methods

A prospective cohort study included 80 eyes of patients who had undergone
penetrating keratoplasty at least 12 months prior to enrollment. Inclusion criteria
comprised complete suture removal not less than one month before the start of
optical correction and absence of infectious keratitis in medical history. Patients
with signs of active inflammation, graft instability, or rejection were excluded
from the study.

Participants were divided into two groups according to the method of optical
correction. The first group consisted of patients using spectacle correction,
prescribed based on autorefraction and retinoscopy. The second group included
patients fitted with individually customized scleral contact lenses manufactured
from high oxygen-permeable material (Boston XO, Dk = 180). Group allocation
was performed considering patient age, tolerance to contact lens wear, and social
factors influencing compliance.

All patients underwent comprehensive ophthalmological evaluation, including
measurement of best-corrected visual acuity, autorefraction, corneal topography
using the Topcon KR-800PA system, and assessment of tear film stability by non-
invasive tear breakup time (NIBUT) measured with the Topcon CA-800. Contrast
sensitivity testing was performed, and subjective visual comfort was assessed
through patient feedback.

Follow-up examinations were conducted at 3, 6, and 9 months after initiation
of optical correction. Statistical analysis was performed using Microsoft Excel
software. Intergroup comparisons were evaluated using Student’s t-test, with
statistical significance defined as p < 0.05. The mean age of patients was 39.7 £+
15.4 years; the cohort included 36 females and 44 males. All participants provided
informed consent.

Results and Discussion

After 9 months of observation, patients using scleral contact lenses demonstrated
significantly superior functional outcomes compared to those using spectacles.
Mean best-corrected visual acuity in the scleral lens group reached 1.00 £+ 0.2,
whereas in the spectacle group it remained at 0.5 £ 0.2, with the difference being
statistically significant (p < 0.01). Visual acuity exceeding 1.0 was achieved in
85% of scleral lens users, while no comparable outcomes were observed in the
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spectacle group.

Contrast sensitivity values were significantly higher in the scleral lens group
(1.45 = 0.18) compared to the spectacle group (1.01 £ 0.15, p < 0.05). Tear film
stability, assessed by NIBUT, also demonstrated a pronounced advantage in
patients wearing scleral lenses, with mean values of 12.8 + 2.1 seconds versus 5.3
+ 1.9 seconds in the spectacle group (p <0.01).

No complications related to either correction method were recorded during the
follow-up period. Subjective assessment revealed that patients using scleral lenses
reported higher visual comfort, reduced ocular fatigue, and improved satisfaction
with visual quality.

The superior outcomes observed with scleral lenses can be attributed to their
ability to neutralize corneal surface irregularities by establishing a stable optical
interface independent of corneal topography. The fluid reservoir between the lens
and the cornea effectively compensates for irregular astigmatism and higher-order
aberrations, resulting in improved optical quality and functional vision. In contrast,
spectacle correction remains inherently limited by its dependence on the irregular
anterior corneal surface.

Conclusion

Scleral contact lenses represent a clinically effective and functionally superior
method for correcting induced ametropia in patients after penetrating keratoplasty.
Compared with spectacle correction, scleral lenses provide significantly higher
visual acuity, improved contrast sensitivity, enhanced tear film stability, and greater
subjective visual comfort. Spectacle correction may be considered in selected
cases but generally fails to achieve optimal visual rehabilitation in patients with
pronounced postoperative corneal irregularity.

Further studies with larger cohorts, randomized study design, and incorporation
of advanced diagnostic techniques such as wavefront aberrometry and macular
optical coherence tomography are warranted to refine postoperative rehabilitation
strategies after corneal transplantation.

Keywords: penetrating keratoplasty, ametropia, optical rehabilitation,
spectacle correction, scleral contact lenses
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