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Corneal Collagen Crosslinking and Vision-Related 
Quality of Life: Outcomes in Keratoconus Patients

Crosslinking Corneano e Qualidade de Vida Relacionada 
com a Visão: Resultados em Doentes com Queratocone

ORIGINAL ARTICLE

ABSTRACT

INTRODUCTION: Keratoconus (KC) is a progressive corneal ectatic disorder that significantly 
impacts patients’ quality of life. This study aims to evaluate the effect of corneal collagen crosslinking 
(CXL) on vision-related quality of life in keratoconus patients using the Portuguese version of the 
Keratoconus Outcomes Research Questionnaire (KORQ).

METHODS: Prospective observational study including patients with progressive KC who un-
derwent CXL, as well as a group of stable KC patients without indications for treatment. Patients un-
dergoing CXL completed the KORQ before treatment and six months after. Patients not receiving any 
treatment also answered the questionnaire at the same time points. A comparison between the KORQ 
scores of both groups was performed. Relations between KORQ scores and best-corrected visual acu-
ity (BCVA), keratometric and refractive parameters were also assessed.

RESULTS: In the CXL group, the Activity Limitation (AL) subscale improved from 50.86 preop-
eratively to 52.09 (p=0.746) six months after treatment, while the Symptoms subscale showed a greater 
increase from 46.86 to 54.80 (p=0.080). The BCVA significantly improved from 0.327 to 0.157 logMAR 
(p<0.05). Significant reductions (p<0.05) were also observed in maximum keratometry (Kmax), flattest 
keratometry (K1), and steepest keratometry (K2). In contrast, untreated patients exhibited minimal 
changes in both visual parameters and KORQ scores. A significant interaction (p=0.036) was observed 
between time and treatment in the Symptoms subscale, indicating that the CXL group experienced a 
greater improvement in symptom perception over time.

CONCLUSION: This study underscores the effectiveness of CXL in treating keratoconus by 
stabilizing the disease and seeming to improve symptom perception. Using patient-reported outcome 
measures like KORQ is crucial for accurately assessing the impact of the disease and its treatments on 
patients’ quality of life.

KEYWORDS: Corneal Cross-Linking; Keratoconus; Quality of Life; Surveys and Question-
naires.
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INTRODUCTION

Keratoconus is the most common corneal ectatic dis-
ease, characterized by localized corneal thinning and 
protrusion. It typically affects both eyes, though in an 
asymmetrical way.1 While the exact etiology is not fully 
understood, both genetic and environmental factors are be-
lieved to contribute to keratoconus development. Key risk 
factors include eye rubbing, a positive family history, and 
atopic conditions such as allergies, asthma, or eczema.2 Di-
agnosis is usually made during childhood or adolescence, 
progressing until the third or fourth decade of life.1,3 Pa-
tients with keratoconus often experience poor visual acu-
ity that is difficult to correct with glasses.1 Besides reduced 
visual acuity, ectasia-induced refractive errors, such as ir-
regular astigmatism, further contribute to a decline in over-
all visual quality.4

Corneal collagen crosslinking (CXL) is a surgical tech-
nique that combines ultraviolet-A light and riboflavin ef-
fects to strengthen corneal collagen fibers. By increasing the 
cornea’s biomechanical stability, CXL slows ectasia’s pro-
gression and prevents further degeneration, delaying the 

need for a corneal transplant.1,5 Several studies have report-
ed not only a significant reduction in disease progression 
but also improvements in best-corrected visual acuity and 
a flattening of the cornea on topography in patients who 
underwent CXL.6,7

Keratoconus is a chronic condition that significantly af-
fects patients’ daily lives, not only due to visual impairment 
but also the ongoing need for ophthalmologic care. Vision-
related quality-of-life (VR-QoL) reflects an individual’s lev-
el of satisfaction with their vision and how it affects overall 
life activities.8 Previous studies showed that the VR-QoL in 
keratoconus patients is not only lower than that of healthy 
individuals but also worse when compared to those with 
other ocular diseases, such as age-related macular degen-
eration.9 This is particularly significant in KC as it primarily 
affects adolescents and young adults. Loss of visual capac-
ity at such an early age can lead to lifelong repercussions 
on academic and professional achievements. Moreover, 
VR-QoL deteriorates further as the disease advances.10

Over the years, patient-reported outcome (PRO) meas-
ures for keratoconus patients have been assessed using tools 
originally designed for other conditions, such as cataracts or 
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RESUMO

INTRODUÇÃO: O queratocone é uma doença ectásica progressiva da córnea com um impacto 
significativo na qualidade de vida dos doentes. Este estudo tem como objetivo avaliar o efeito do 
crosslinking (CXL) na qualidade de vida relacionada com a visão em doentes com queratocone, 
utilizando a versão portuguesa do Keratoconus Outcomes Research Questionnaire (KORQ).

MÉTODOS: Estudo observacional prospetivo que incluiu doentes com queratocone 
progressivo com indicação para CXL, bem como um grupo de doentes sem indicação para 
tratamento. Os doentes submetidos a CXL preencheram o KORQ antes do tratamento e seis meses 
depois. Os doentes não submetidos a tratamento responderam ao questionário nos mesmos 
momentos. Foi efetuada uma comparação entre as pontuações do KORQ de ambos os grupos. 
Foram também avaliadas as relações entre as pontuações do KORQ e a melhor acuidade visual 
corrigida (MAVC), parâmetros queratométricos e refrativos. 

RESULTADOS: No grupo de doentes submetidos a CXL, a subescala de Limitação da 
Atividade (AL) melhorou de 50,86 no pré-operatório para 52,09 (p=0,746) seis meses após o 
tratamento, enquanto a subescala de Sintomas mostrou um maior aumento, de 46,86 para 54,80 
(p=0,080). A MAVC melhorou significativamente de 0,327 para 0,157 logMAR (p<0,05). Foram 
também observadas reduções significativas (p<0,05) na queratometria máxima (Kmax), na 
queratometria mais plana (K1) e na queratometria mais curva (K2). Por outro lado, os doentes 
não tratados apresentaram alterações mínimas tanto nos parâmetros visuais como nas pontuações 
do KORQ. Observou-se uma interação significativa (p=0,036) entre o tempo e o tratamento na 
subescala de Sintomas, indicando que o grupo CXL registou uma melhoria superior na perceção 
dos sintomas ao longo do tempo. 

CONCLUSÃO: Este estudo sublinha a eficácia do CXL no tratamento do queratocone, 
estabilizando a doença e parecendo melhorar a perceção dos sintomas. A utilização de medidas 
de resultados reportadas pelos doentes, como o KORQ, é crucial para avaliar adequadamente o 
impacto da doença e dos seus tratamentos na qualidade de vida.

PALAVRAS-CHAVE: Crosslinking Corneano; Inquéritos e Questionários; Qualidade de 
vida; Queratocone.
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refractive errors.11 Given the unique nature of keratoconus, it 
is essential to use high-quality, condition-specific PRO meas-
ures to evaluate VR-QoL in these patients accurately. The 
Keratoconus Outcomes Research Questionnaire (KORQ) is 
the first validated, keratoconus-specific questionnaire and 
serves as a psychometrically robust tool to assess the impact 
of the disease and its treatments on activity limitation and 
symptoms.12 KORQ has been translated and validated in 
multiple languages, including Portuguese.13

While CXL has demonstrated effectiveness in halting 
keratoconus progression,5,6 there is still a gap in under-
standing its impact on patient’s perceived quality of life. It 
is crucial to determine whether CXL offers significant ad-
vantages over no treatment at all in relation to daily func-
tioning and overall well-being. Although stabilizing the 
cornea and achieving visual improvements are important, 
these outcomes do not always translate into meaningful 
benefits in quality of life, which is essential for assessing 
the overall success of the intervention.

This study aims to evaluate the impact of corneal col-
lagen crosslinking on vision-related quality of life in kera-
toconus patients, using the validated Portuguese version of 
the KORQ (Appendix A).

MATERIAL AND METHODS

STUDY DESIGN

A prospective observational study, conducted at the 
Ophthalmology Department of a Portuguese medical cent-
er. The study was performed in accordance with the Decla-
ration of Helsinki as revised in 2024.

PARTICIPANTS

Patients diagnosed with keratoconus who had proven 
clinical progression that were scheduled for CXL were 
invited to participate. Additionally, a group of stable pa-
tients, without indications for CXL, was also invited to 
answer the questionnaire. Patients were excluded if they 
presented any of the following: inability to give informed 
consent or to fully understand the study questions, age <18 
years, corneal opacities or scarring, other significant ocular 
diseases or serious systemic or psychiatric conditions.

SURGICAL PROCEDURE 

Surgeries were performed by two experienced corneal 
surgeons (A.R. and J.G). All patients underwent an accel-
erated epithelium-off CXL protocol, previously described 
in the literature.14 Epithelium removal was achieved us-
ing phototherapeutic keratectomy (PTK) to perform a 50 
µm debridement. Following epithelial removal, a 0.1% 
isoosmolar riboflavin solution was applied to the stromal 
surface for 10 minutes to ensure adequate impregnation. 
UV-A light irradiation was then performed (KXL 1 UVA 
system, 10 mW/cm2, 10 minutes, total dose 6 J/cm2, Avedro).

DATA COLLECTION

Patients were invited to participate in the study through 
a phone call. Following their agreement, the questionnaire 
was sent via email as a Google Forms link, enabling them 
to complete it online.

The KORQ consists of two subscales: an “Activity Limi-
tation” scale (18 items) and a “Symptoms” scale (11 items). 
Each of those items has a 4-point rating scale and an ad-
ditional “not applicable” option. Each patient’s score was 
obtained using a ready-to-use Microsoft Excel scoring 
spreadsheet for the two subscales. A Rasch analysis was 
performed to convert the ordinal raw scores into interval-
level measurements. This helps to assess the fit of each item 
to the underlying construct being measured and ensures 
that the scale operates consistently across different levels 
of severity, ensuring the validity and reliability of the re-
sponses.12 For better reading and understanding, person-
measure data were rescaled from the original logit scale to 
a 0-100 scale, with higher scores meaning higher ability for 
daily activities or less symptoms. 

All patients proposed for CXL completed the translated 
and validated Portuguese version of the KORQ before and six 
months after undergoing CXL. The group of stable patients 
performed the questionnaire twice, with a similar time interval.

Data including demographics, best-corrected visual 
acuity (BCVA) and topographic parameters were collected 
at the same time points. The BCVA was reported as loga-
rithm of minimum angle of resolution (logMAR). 

In the group that underwent crosslinking, relationships 
between demographic and clinical features were assessed 
and reported based on the treated eye. For untreated pa-
tients, analyses were conducted using the better eye, clas-
sified according to Kmax, in line with recommendations 
from the existing literature.15–17

STATISTICAL ANALYSIS

Statistical analysis was conducted using IBM SPSS Sta-
tistics® for Windows (version 29). 

Demographic and clinical variables were summarized 
using means, standard deviations and frequencies for both 
the CXL and untreated groups. Independent t-tests were 
employed to assess differences in continuous variables 
and chi-squared tests were used for categorical variables. 
Changes in the activity limitation (AL) and symptoms (S) 
subscale scores over time were compared between groups 
using repeated measures ANOVA tests. Additionally, cor-
relation analyses were performed to evaluate relationships 
between the AL and S scores and keratometric parameters, 
spherical equivalent, and BCVA. A p-value of less than 0.05 
was considered statistically significant.

RESULTS

A total of 31 patients completed the Portuguese version 
of the KORQ. Of these, 17 underwent CXL and answered 
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the questionnaire again six months after the procedure. 
The remaining 14 patients, who did not receive any treat-
ment, also completed the baseline and the follow-up ques-
tionnaire. Table 1 outlines the demographic and treatment 
characteristics of both groups.

Among the patients who underwent CXL, the majority 
were male (70.6%, n=12). The mean age at diagnosis was 20.27 
± 5.81 years old (ranging from 13 to 38) and the mean age at 
the time of surgery was 23.18 ± 6.79 years (ranging from 14 to 
44). Based on the Amsler-Krumeich classification, 5.9% (n=1) 
of patients were categorized as stage I, 23.5% (n=4) as stage 
II, 23.5% (n=4) as stage III, and 47.1% (n=8) were classified 

as having the most advanced form of the disease (stage IV).  
In the group that did not receive any treatment, a total of 

8 women and 6 men completed the questionnaire. The mean 
age at diagnosis was 23.58 ± 5.99 years (ranging from 17 to 
36), with a current mean age of 32.50 ± 5.61 years (ranging 
from 24 to 40). The distribution of patients across the four se-
verity stages of the Amsler-Krumeich classification revealed 
a predominance of individuals in the earlier stages, as 35.7% 
(n=5) were classified as stage I, and 42.9% (n=6) were at stage 
II. Only 2 patients were classified as stage III, and 1 patient 
presented with stage IV keratoconus.

Corneal Collagen Crosslinking and Vision-Related Quality of Life: Outcomes in Keratoconus Patients

Appendix A. Keratoconus Outcomes Research Questionnaire (KORQ)

Table 1. Demographic characteristics of both groups.�  
Crosslinking group

(n=17)
Untreated group

(n=14)
Sex

Male (%) 70.6 57.1
Female (%) 29.4 42.9

Age
Mean (SD) 23.18 (6.79) 32.50 (5.99)

Severity stage (Amsler-Krumeich classification)
Stage I (%) 5.9 35.7
Stage II (%) 23.5 42.9
Stage III (%) 23.5 14.3
Stage IV (%) 47.1 7.1

Optical correction
Glasses (%) 64.7 64.3
Soft contact lenses (%) 0 7.1
Glasses and soft contact lenses (%) 0 21.4
RGP contact lenses (%) 5.9 0
None (%) 29.4 7.1

SD: standard deviation; RGP: rigid gas permeable.
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TREATMENT OUTCOMES

In the CXL group, the AL subscale score slightly im-
proved from 50.86 ± 7.46 preoperatively to 52.09 ± 10.90 six 
months after treatment, although this change was not sta-
tistically significant (p=0.746). The Symptoms (S) subscale 
score demonstrated a more notable increase from 46.86 ± 
14.31 to 54.80 ± 12.13 (p=0.080) (Fig. 1). A statistically sig-
nificant improvement in BCVA was observed, with log-
MAR values changing from 0.327 ± 0.200 to 0.157 ± 0.151 
(p=0.004). Both the flattest keratometry (K1) and steepest 
keratometry (K2) values showed significant reductions af-
ter treatment, with K1 decreasing from 46.95 ± 5.08 diopters 
(D) to 45.16 ± 4.52 D (p=0.03) and K2 decreasing from 50.22 
± 6.13 D to 48.60 ± 1.14 D (p=0.028). Additionally, maximum 
keratometry (Kmax) also exhibited a significant decrease, 
from 57.97 ± 10.41 D to 53.28 ± 10.78 D (p<0.001). 

In the untreated group, both AL and Symptoms sub-
scale scores showed a slight decline between the evalua-
tions (Fig. 1). The AL score decreased from 55.83 ± 15.70 to 
53.16 ± 7.49 (p=0.597), while the Symptoms score dropped 
from 51.07 ± 13.92 to 44.63 ± 9.76 (p=0.443). Neither change 
was statistically significant. The visual acuity of the bet-
ter eye showed only a minimal variation, changing from 
0.064±0.093 to 0.060±0.02 logMAR. Similarly, keratometric 
parameters exhibited remarkable stability, with K1, K2 and 
Kmax remaining almost unchanged over time.

COMPARISON OF GROUPS

The initial KORQ scores were comparable between 
groups, with no significant differences observed in the AL 
(p=0.256) and Symptoms (p=0.252) subscales. In contrast, 
significant differences were noted in BCVA, with the un-
treated group demonstrating significantly better vision 
(p<0.001). As expected, a chi-squared test revealed a sig-
nificant difference in keratoconus severity (p=0.03) between 
groups, with patients proposed for crosslinking presenting 
more advanced stages. The age at keratoconus diagnosis 
did not differ significantly between the groups (p=0.159), 
but both current age (p<0.001) and disease duration 
(p<0.001) were significantly higher in the untreated group, 
with a mean disease duration of 8.58 ± 4.10 years compared 
to 2.60 ± 2.66 years in the group proposed for CXL. 

The interaction between time and treatment was evalu-
ated using a Repeated Measures ANOVA. No significant 

difference (p=0.529) was observed in AL score variation 
over time between groups, and similarly, no significant 
time effect was detected (p=0.816). In contrast, the Symp-
toms subscale revealed a significant interaction between 
time and treatment (p=0.036), indicating that the crosslink-
ing group experienced a greater improvement in symp-
toms perception over time. However, no overall significant 
time effect was found for symptoms (p=0.819). Despite the 
lack of a significant difference in symptoms scores between 
groups (p=0.391), suggesting a non-significant overall effect 
of treatment on symptoms, CXL lead to a notable change in 
symptom perception.

�CORRELATIONS BETWEEN KORQ 
SCORES AND CLINICAL PARAMETERS

Spearman’s correlation results are presented in Table 2.
In the CXL group, prior to treatment, there were signifi-

cant (p<0.05) positive correlations between the Symptoms 
subscale and keratometric values (K1, K2, and Kmax). Ad-
ditionally, AL was positively correlated with K2. In the un-
treated group, no significant correlations were observed at 
baseline. Later, a significant (p<0.05) negative correlation 
was found between the Symptoms subscale score and BCVA 
(logMAR), suggesting that patients with better visual acuity 
reported fewer symptoms, even without undergoing CXL.

DISCUSSION

This study aimed to evaluate the impact of CXL on vi-
sion-related quality of life (VR-QoL) in patients with kera-
toconus through the Portuguese version of the Keratoconus 
Outcomes Research Questionnaire. Our findings suggest 
that CXL not only contributes to significant improvements 
in keratometric parameters and visual acuity but has also 
some positive influence on patients’ perception of their 
symptoms. 

The KORQ is the most appropriate questionnaire for 
evaluating the outcomes of interventions in keratoconus 
patients, as it was specifically designed to address the 
unique aspects and challenges of this condition.12,15 With 
its two subscales (Activity Limitation and Symptoms), 
the KORQ allows an accurate assessment of the impact of 
keratoconus and its treatments on patients’ daily lives and 
symptoms. 

CXL is an effective and safe surgical technique aimed 
at increasing biomechanical stability and rigidity of the 
cornea, to prevent keratoconus progression.1 Several stud-
ies support the role of CXL at stabilization of the disease 
and improvement of both corneal topographic parameters 
and visual outcomes, with sustained results at long-term 
follow-ups.6,18 Pinto et al reported that CXL is the only in-
tervention significantly associated with functional scores.8   
We observed significant corneal flattening after corneal 
CXL, with notable reductions in maximum keratometry 
(Kmax), steepest keratometry (K2), and flattest keratometry 
(K1), indicating an overall improvement in corneal shape 
and stability.

Corneal Collagen Crosslinking and Vision-Related Quality of Life: Outcomes in Keratoconus Patients

Figure 1. Activity Limitation and Symptoms subscales scores at initial as-
sessment and after 6 months for No Treatment group (left) and Crosslinking 
group (right).
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Our study revealed that both the Activity Limitation 
and Symptoms scores seemed to improve following CXL. 
Although neither change reached statistical significance, the 
improvement in symptoms perception was notably more 
pronounced. The modest improvement in the AL score sug-
gests that, compared to symptom perception, the effects on 
broader aspects of daily functioning may take longer to be-
come evident and could be influenced by factors beyond vis-
ual acuity and corneal shape. A similar study by Ferrini et al. 
reported only a minimal and non-significant improvement 
in the Activity Limitation subscale six months after CXL, 
with the Symptoms subscale showing scores that were ei-
ther unchanged or slightly worse.3 Cingu et al evaluated the 
quality of life in keratoconus patients one year after CXL us-
ing a combination of questionnaires and reported improve-
ments in both VR-QoL and overall health-related quality of 
life. These enhancements appeared to be associated not only 
with keratometric and visual outcomes but also with a re-
duction in anxiety levels related to the disease.19

The correlations between KORQ subscales and clinical 
parameters in our study reveal interesting associations. In 
the CXL group, stronger positive correlations were found 
between initial keratometric readings and Symptoms 
scores. While the association of higher keratometric val-
ues with fewer reported symptoms may seem unexpected, 
this may be due to patient adaptation to advanced disease, 
where compensatory mechanisms reduce symptom re-
porting despite severe corneal steepening. Additionally, 
symptom perception varies and may not directly corre-
late with clinical measures. The lack of a significant cor-
relation between BCVA and symptoms in the CXL group 
likely reflects the stabilizing effect of CXL, which prevents 
further visual decline. Even if BCVA does not significantly 
improve, the stabilization itself may reduce the perception 
of worsening symptoms. The use of customized crosslink-
ing protocols, tailored to individual patient characteristics, 
may contribute to the observed improvements in visual 
outcomes and symptoms after CXL. A study by Seiler et 
al compared the one-year outcomes of customized versus 
standard CXL protocols, demonstrating a stronger flatten-
ing effect, better corneal regularization, and improved epi-
thelial healing with customized CXL.20 These personalized 
approaches optimize the effectiveness of the procedure, 
potentially leading to enhanced visual outcomes, even in 

the absence of significant changes in BCVA. A randomized 
clinical trial found improvements in symptoms such as 
glare, halos, night driving, and starbursts one year after 
CXL. Interestingly, none of these improvements correlated 
with BCVA, indicating that patients can experience signifi-
cant relief in symptoms and overall visual quality that may 
not be reflected in measurable changes in BCVA.21 

The comparison of initial KORQ scores between the 
CXL and untreated groups revealed no significant differ-
ences in both subscales, despite notable disparities in clini-
cal parameters such as BCVA and keratoconus severity. 
This aligns with previous research indicating that symp-
tom perception and functional limitations do not always 
correlate with objective visual metrics like BCVA. The un-
treated group, exhibiting a longer disease duration and bet-
ter BCVA, suggests a more stable condition, justifying their 
lack of proposed treatment. We consider that the absence 
of significant differences in baseline scores between the 
groups may have been influenced by lifestyle and demo-
graphic factors. The broad age range within both groups, 
for example, suggests that certain questionnaire items may 
not have been equally applicable to all patients, potentially 
impacting the overall results. 

 Our findings support the idea that CXL is a worth-
while intervention for keratoconus patients. Although 
initial KORQ scores were similar, we found a significant 
interaction between time and treatment in the Symptoms 
subscale, with the CXL group experiencing a greater im-
provement in symptom perception over time. The lack of 
a significant time effect on AL scores suggests that broader 
functional improvements may require longer follow-up pe-
riods to be observed.

It is important to note that, similarly to the group of 
patients who underwent CXL, the untreated group was 
also evaluated twice with the KORQ questionnaire. This 
not only allows for a comparison of baseline and follow-up 
scores but also serves to evaluate the repeatability of the 
questionnaire. This repeated measurement enhances the 
reliability of the results and helps assess the consistency of 
symptom perception and activity limitations over time in 
the absence of intervention.

Our study has some limitations. The small sample size 
may restrict the generalizability of our findings and reduce 
the statistical power needed to detect significant changes. 

Corneal Collagen Crosslinking and Vision-Related Quality of Life: Outcomes in Keratoconus Patients

Table 2. Correlations between KORQ subscales and clinical parameters. �  

K1 K2 Kmax BCVA Spherical 
equivalent

CXL Ø tx CXL Ø tx CXL Ø tx CXL Ø tx CXL Ø tx

AL
Initial 0.457 -0.280 0.490 -0.358 0.398 -0.464 0.039 -0.232 0.072 -0.293

6m -0.248 0.249 -0.315 0.222 -0.125 0.557 0.304 0.072 -0.094 0.009

S
Initial 0.614 0.156 0.668 0.275 0.551 0.064 0.233 0.092 0.220 -0.187

6m 0.253 -0.196 -0.020 -0.389 -0.150 -0.328 0.293 -0.634 -0.562 0.029
Spearman’s correlation coefficients between KORQ subscales and clinical parameters for both groups at initial evaluation and six months follow-up. Significant 
correlations (p < 0.05) are highlighted in bold.

AL: activity limitation; S: symptoms; Initial: initial evaluation; 6m: six months evaluation; CXL: crosslinking group; Ø tx: untreated group; K1: flattest keratome-
try; K2: steepest keratometry; Kmax: maximum keratometry; BCVA: Best Corrected Visual Acuity (logMAR)..
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We believe that with a larger sample, the observed im-
provement trend could potentially reach statistical signifi-
cance. Additionally, the six-month follow-up period might 
be insufficient to observe long-term effects on quality of life 
and activity limitations. Although both groups had similar 
KORQ scores at baseline, differences in demographic fea-
tures and disease severity could influence the results and 
complicate comparisons, highlighting the need for careful 
interpretation of the findings. 

In conclusion, corneal collagen crosslinking is a critical 
intervention for managing keratoconus, with established ef-
fectiveness in halting disease progression while enhancing 
keratometric and visual outcomes. Our study further reveals 
a significant improvement in patients’ symptom perception 
and overall vision-related quality of life following CXL. This 
underscores the importance of integrating patient-reported 
outcome measures, such as the KORQ, into routine assess-
ments, for capturing the true impact of the disease and evalu-
ating treatment effectiveness from the patient’s perspective.
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