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Abstract 

Keratoconus is a bilateral progressive thinning and ectasia of the cornea that results in blurred vision from 

irregular astigmatism. The changes may be markedly asymmetric and in advanced disease axial corneal 

scarring can develop that further reduces vision and is a leading indication for corneal transplantation 

surgery worldwide. The aim of the study is to determine and compare visual acuity and keratometry 

reading of keratoconus patients. A cross-sectional study was done in frontier institute of ophthalmology in 

6 months of duration. We collected data from 100 patients questionnaire.one questionnaire was filled 

before Corneal Cross linkage (CXL) procedure another was filled after CXL procedure. Visual acuity was 

examined through log MAR chart while keratometry reading were taken through keratometry. Among the 

100 patients examined, the result demonstrated a significant association between age and CXL success. 

Teenager patients showed higher rates of treatment success compared to adult patients. Table 3.12, 

comparison between teenagers and adults, only 1(1.0%) adult had Best corrected visual acuity (BCVA), 

while no teenagers were included in BCVA. 11(11.0%) teenagers had mild Visual Acuity (VA), compared to 

6(6.0%) adults. 29(29%) patients had moderate VA, compared to 33(33%) adults. Lastly, 11 teenagers had 

severe VA, while 9(9.0%) adults had severe VA. Table 3.13, the post-CXL VA comparative analysis, 

3(3.0%) teenagers and 5(5.0%) adults had BCVA. For mild VA, 15(15%) teenagers and 12(12%) adults 

had it.in terms of moderate VA, 23(23%) teenagers and 29(29%) adults had it Lastly, 10(10%) teenagers 

and 4(4.0%) adults had severe VA These findings suggest that age plays a crucial role in determining the 

effectiveness of CXL in managing keratoconus. The impact of age on corneal cross linking (CXL) in 

keratoconus patients varies teenagers may experience greater stabilization and prevention of deterioration, 

while adults mainly benefit from slowing down the progression of the condition. Tt is important to note that 

the success of CXL in both teenagers and adults depends on various factors, including the severity of 

keratoconus and individual healing abilities. Additionally regular follow-ups, appointments and ongoing 

care are crucial for monitoring the effectiveness of CXL and ensuring the long-term stability of the cornea. 

 

Keywords: Keratoconus, Corneal Cross linkage, Visual Acuity, Keratometry Readings.  
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Introduction 
 

Keratoconus, a progressive ocular disorder was thought to be a non-inflammatory disease, but more 

recently, it has been linked to ocular inflammation. Keratoconus is an asymmetric, bilateral disease that 

causes the cornea to gradually thin and steepen, resulting in irregular astigmatism and decreased visual 

acuity (Santodomingo-Rubido J et al., 2022). 

 

One in 2000 people are thought to be affected by keratoconus. The condition usually manifests between the 

ages of 15 and 25. The incidence of keratoconus decreases with age and is low in elderly individuals 

(Volatier TL et al., 2020). Even before there is a decline in vision quality, keratoconus can now be 

diagnosed early thanks to advances in imaging technologies, such as corneal tomography (Gordon‐Shaag A 

et al., 2015). 

 

Corneal tomography has made it possible to regulate the development of ectasia more effectively and to 

intervene early in treatment. It is hypothesized that youngsters progress at a higher pace than adults do with 

keratoconus (Léoni-Mesplié S, et al., 2012, ChatzizN & Hafezi F., 2012). The most plausible explanation is 

the correlation between pediatric patients' ocular allergies and ocular friction. Between 7.4% and 15% of 

people over 50 have keratoconus, which is not a particularly significant prevalence (Zadnik K et al., 1998, 

Pobelle et al., 2004, Hashemi H et al., 2018). Age and the degree of keratoconus are inversely correlated; as 

people age, the corneal collagen interfibrillar gap shrinks and the fibers in the collagen bundles become 

harder, increasing the cornea's stiffness. 

 

Keratoconus can manifest in varying degrees of damage, even within the same individual (Ambrosio R, 

2014, MacMahon TT, et al., 1999).In the Collaborative Longitudinal Evaluation of Keratoconus 

(CLEK)trial, 13.5% of the patients had a positive family history of keratoconus (Wagner H et al., 

2007).The Dundee University Scottish Keratoconus Study found that the Asian subgroup had a keratoconus 

rate of 25% and Caucasians a rate of 5% (Weed KH et al., 2008).These findings are consistent with 

research involving individuals with keratoconus in families with many children, and this difference 

validates a higher degree of positive family history in communities with a higher prevalence of keratoconus 

(Ihalainen A, 1986). 

 

Several long-term studies have shown that, on a typical basis, epi-off CXL flattens the central cornea, 

strengthens visual quality, and slows cone advancement. Conventional CXL therapy involves removing the 

corneal epithelium before applying riboflavin and ultraviolet radiation (Wollensak G, 2006, Raiskup-Wolf 

F, et al., 2008). 

 

For individuals with advancing keratoconus, this surgical procedure is therefore the first line of medical 

treatment selection (Taşçı YY, et al., 2020). When assessed post-operatively for durations spanning from 1 

to 3 years, this surgical approach was found to be secure and efficient for treating keratoconus in children 

and adolescents, with initial accuracy comparable to that of adults (Arora R, et al., 2012). Especially with 

regard to the enhancement of topographic and visual results after the first year of therapy (Perez-Straziota 

C, et al., 2018). After surgery, most patients having CXL still need contact lens corrections (Mandathara 

PS, et al., 2019). 

 

Despite transepithelial methods are becoming more popular, epi-off CXL has been demonstrated to deliver 

better regularization of the corneal surface when compared with epi-on CXL. In recent years, a number of 

forms of "epi-on" (i.e., transepithelial) CXL have been recommended as keeping the corneal epithelium 

unaffected is likely to be less uncomfortable and can assist in preventing epi-off CXL-associated 

complications (Arance-Gil A, et al., 2021). 

 

In 670 eyes of 461 patients with progressive keratoconus, a study examined the 1-year results of using 8 

various blends of CXL techniques for treating keratoconus. The combinations studied included 2 different 
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CXL techniques (i.e., epi-on or epi-off), 7 riboflavin formulations, and 2 ultraviolet-A protocols (i.e., 

conventional 3 mw/cm or accelerated 9 mw/cm) (Godefrooij DA, et al., 2020). 

 

Cortical cross-linking has additionally been effective in conjunction with corneal ring segments and other 

surgical procedures. Patients receiving using the Dresden protocol served as the reference group. Epi-on 

CXL, the use of Meran riboflavin, and putting on the accelerated irradiation procedure showed up to be 

connected to decreased success concerning limiting keratoconus development, with one-third of cases 

receiving using epi-on CXL requiring re-treatment (Chan CC, et al., 2007, Kankariya VP, et al., 2020, 

d’Azy CB, et al., 2019). 

 

The visual and topographic effects are optimized by the recently developed "CXL plus" combination of 

CXL with other therapies. This demonstrates the ongoing development of the original procedure and 

reaffirms its widespread acceptability, as does the extension of its indications for new clinical situations, 

such as microbial keratitis. All things considered, CXL has already shown a great deal of promise and has a 

number of clinical indications, making it an obvious illustration of recent developments in ocular medicine 

(Kymionis GD, et al., 2013). In conclusion for the treatment of progressive keratoconus, CXL is a secure 

and reliable technique. The clinical advantages, however, can vary from patient to patient, and a sizable 

portion of our series' cases indicate that the ectasia is still progressing. Sorting out treatment responders 

who are suitable candidates may be aided by additional research to find predictors of postoperative 

advancement before the procedure (Farhat R, et al., 2020). 

 

Material and Methods 
 

Study Design 

 

The current Cross-sectional study was conducted through a google forms questioner at frontier institute of 

ophthalmology. 

 

Study Settings 

 

The study was conducted at Frontier institute of ophthalmology. 

 

Sample Size 

 

100 patients calculated by Rao soft calculator on the basis of 5% level of significance and 95% confidence 

interval. 

 

Study Duration 

 

The research study was conducted from August (2023) to January (2024) (6 months). 

 

Sampling Technique 

 

Convenience / Non probability sampling technique was applied for this study. 

 

Sample Selection Criteria 

 

Only keratoconus patient included. Both male and female are included. 

 

Exclusion Criteria 

 

Patients who have done re-CXL. Patients going for CXL other than keratoconus. 
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Data Collection Procedure 

 

Ethical approval (18/ORC/PCMS/SR/2023) was obtained from Ocular Research Center, Frontier Institute 

of Ophthalmology (FIO Hospital) Peshawar and official permission was obtained from the same 

department. Data was collected from 100 patients using Google forms questioner. One questioner was filled 

before CXL procedure, and another was filled after CXL procedure. 

 

Data Analysis 

 

SPSS (Statistical package for social sciences) version 20 and MS Excel was used for data analysis. 

Quantitative data is presented in the form of tables, bar graphs, pie charts etc. A p-value <0.05 was 

considered significant and Odds ratio were calculated with a 95% confidence interval. 

 

Results and Discussions 
 

The study was conducted over a period of (6months) in Frontier institute of ophthalmology. 100 patients 

were examined, the mean age of patients was 37.64 years, and range was between 13 to 19 who were 

included in teenage group and from 19 to 40 years who were included in adult group thus visual acuity and 

keratometry readings were taken from them and then the outcome was compared between both groups. 

 

Table No 1: Descriptive Statistics of respondents 

 

Gender wise distribution of patient 

 

As shown in figure 1, 100 patients were analyzed in our study out of which, 32 (30%) patients were female 

and 68 (70 %). 

 

 
Figure 1: Gender of Patient 

Variables Mean Std. Deviation Range Sum 

Affected eyes by keratoconus 1.53 0.502 1 153 

Pre-Visual Acuity logMAR of affected eyes 3.01 0.643 3 301 

Post-visual acuity of logMAR of affected eyes 2.71 0.808 3 271 

Pre-keratometry reading of affected eyes (K1) 1.72 0.451 1 172 

Post-keratometry reading of affected eyes (K1) 1.69 0.465 1 169 

Pre-keratometry reading of affected eyes (K2) 1.95 0.297 2 195 

Post-keratometry reading of affected eyes (K2) 1.92 0.339 2 192 
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Age Wise Distribution of Patients 

 

Total 51 (51%) patients were in teenage group while 49 (49%) patients were in adult group as seen in 

figure 2. 

 

 
Figure 2: Age of Patient 

 

Eye Effected by Keratoconus of Patient 

 

As shown in Figure 3, out of 100 patients, 47 (47%) patients were having Keratoconus in right eye and 53 

(53%) patients were having in left eye. The mean value of keratoconus affected eyes was 1.53 ± 0.502 as 

shown in Table. 1. 

 

 
Figure 3: Eye Effected by Keratoconus 

 

Cause Wise Distribution of Patients 
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Keratoconus has different causes but here only Vernal kerato-conjunctivitis (VKC)and unknown cause in 

taken into account as described in figure 4, In which 69 (69%) patients were having VKC and 31 (31%) 

patients were having keratoconus due to unknown cause. 

 

 
Table 4: Causes Wise Distribution 

 

Family History of Patients 

 

In family history, figure 5, shows that paternal cases were 18(18%), maternal cases were 23 (23%) and 

none cases were 59 (59%).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Family History of Patients 
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Pre-CXL Visual Acuity Log MAR of Affected eye 

 

The figure 6 of pre- CXL VA log MAR shows that only one patient was having BCVA.17 patients were 

having mild VA, 62 patients were having moderate VA and 20 patients were having severe VA. The mean 

pre-CXL visual acuity logMar of affected eye was 3.01 ± 0.643 as show in Table 1. 

 

 
Figure 6: pre-CXL visual acuity log MAR of affected eye 

 

Post-CXL Visual Acuity Log MAR of Affected eye 

 

The results of post- CXL VA log MAR shows that 8 patients were having BCVA. 27 patients were having 

mild VA, 51 patients were having moderate VA and 14 patients were having severe VA as described in 

figure 7. The mean post-CXL visual acuity logMar of affected eye was 2.71 ± 0.808 as show in Table 1. 

 

 
Figure 7: post-CXL visual acuity log MAR of affected eye 
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Pre-CXL Keratometry Reading of Affected eye (K1): 

 

The result of figures 8, shows pre-CXL keratometry readings (vertical) in which 28 patients were having 

mild keratoconus (45-46) and 72 patients were having moderate keratoconus (47-52). The mean pre-CXL 

keratometry readings (vertical) of affected eye was 1.72 ± 0.451 as show in Table 1. 

 

 
Figure 8: Pre-CXL Keratometry Reading of Affected eye (K1) 

 

Pre-CXL Keratometry Reading of Affected eye (K2) 

 

The result shows pre-CXL keratometry readings (horizontal) in which 7 patients were having mild 

keratoconus (45-46) and 91 patients were having moderate keratoconus (47-52) and 2 patients having 

severe keratoconus (53 above) as mentioned below in figure 9. The mean pre-CXL keratometry readings 

(horizontal) of affected eye was 1.95 ± 0.297 as show in Table 1. 

 

 
Figure 9: Pre-CXL Keratometry Reading of Affected eye (K2) 
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Post-CXL Keratometry Reading of Affected eye (K1) 

 

As figure 10 Shows that Post-CXL Keratometry Readings (Vertical) In Which 31 Patients were Having 

Mild Keratoconus (45-46) And 69 Patients Were Having Moderate Keratoconus (47-52). The mean post-

CXL keratometry readings (vertical) of affected eye was 1.69 ± 0.465 as show in Table 1. 

 

 
Figure 10: Post-CXL Keratometry Reading of Affected eye (K1) 

 

Post-CXL Keratometry Reading of Affected eye (K2) 

 

The result shows post-CXL keratometry readings (horizontal) in which figure 11, shows that 10 patients 

were having mild keratoconus (45-46) and 88 patients were having moderate keratoconus (47-52) and 2 

patients having severe keratoconus (53 above). The mean post-CXL keratometry readings (horizontal) of 

affected eye was 1.92 ± 0.339 as show in Table 1. 

 

 
Figure 11:  Post-CXL keratometry reading of affected eye (k2) 
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A Comparison Analysis of The Results of Pre-CXL Visual Acuity Testing Between Teenagers and 

Adults Using Log MAR Scores: 

 

The result shows pre-CXL VA comparative analysis between teenage (13-19) and adults (20-40) only 1 

patient in adult group was having BCVA according to log MAR scores while no patient was examined in 

teenage group which was having BCVA. About 11 patients were having mild VA in teenage group while 6 

patients were having mild VA in Adults group. About 29 patients were having moderate VA in teenage 

group while 33 patients were having moderate VA in adult group. About 11 patients were having severe 

visual VA while 9 patients were having severe VA in adult group as mentioned below in table 2. 

 

Table 2: Pre-CXL visual acuity log MAR of affected eye * age of patient Crosstabulation 

 

Age of Patient 

Total 13-19 20-40 

Pre visual acuity of 

logMAR of 

affected eye? 

0.00 Count 0 1 1 

% within pre-visual acuity 

of log MAR of affected eye? 
0.0% 100.0% 100.0% 

% within age of pt 0.0% 2.0% 1.0% 

% of Total 0.0% 1.0% 1.0% 

0.2-0.40 Count 11 6 17 

% within pre-visual acuity 

of log MAR of affected eye? 
64.7% 35.3% 100.0% 

% within age of pt 21.6% 12.2% 17.0% 

% of Total 11.0% 6.0% 17.0% 

0.42-0.8 Count 29 33 62 

% within pre visual acuity of 

log MAR of affected eye? 
46.8% 53.2% 100.0% 

% within age of pt 56.9% 67.3% 62.0% 

% of Total 29.0% 33.0% 62.0% 

0.82-1.00 Count 11 9 20 

% within pre-visual acuity 

of log MAR of affected eye? 
55.0% 45.0% 100.0% 

% within age of pt 21.6% 18.4% 20.0% 

% of Total 11.0% 9.0% 20.0% 

Total Count 51 49 100 

% within pre-visual acuity 

of log MAR of affected eye? 
51.0% 49.0% 100.0% 

% within age of pt 100.0% 100.0% 100.0% 

% of Total 51.0% 49.0% 100.0% 
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A Comparison Analysis of The Results of Post-CXL Visual Acuity Testing Between Teenagers and 

Adults Using Log MAR Scores: 

 

The result showed post-CXL VA comparative analysis between teenage (13-19) and adults (20-40) about 3 

patients were having BCVA in teenage group while 5 patients were having BCVA in adult group according 

to log MAR scores. About 15 patients were having mild VA in teenage group while 12 patients were 

having mild VA in Adults group. About 23 patients were having moderate VA in teenage group while 29 

patients were having moderate VA in adult group. About 10 patients were having severe visual VA while 4 

patients were having severe VA in adult group as mentioned below in table 3. 

 

Table 3: Post-CXL visual acuity log MAR of affected eye * age of patient Crosstabulation 

 

Age of Patient 

Total 13-19 20-40 

Post visual acuity of 

log MAR of affected 

eye? 

0.00 Count 3 5 8 

% within post-visual acuity 

of log MAR of affected eye? 
37.5% 62.5% 100.0% 

% within age of pt 5.9% 10.2% 8.0% 

% of Total 3.0% 5.0% 8.0% 

0.2-0.40 Count 15 12 27 

% within post-visual acuity 

of log MAR of affected eye? 
55.6% 44.4% 100.0% 

% within age of pt 29.4% 24.5% 27.0% 

% of Total 15.0% 12.0% 27.0% 

0.42-0.8 Count 23 28 51 

% within post-visual acuity 

of log MAR of affected eye? 
45.1% 54.9% 100.0% 

% within age of pt 45.1% 57.1% 51.0% 

% of Total 23.0% 28.0% 51.0% 

0.82-1.00 Count 10 4 14 

% within post-visual acuity 

of log MAR of affected eye? 
71.4% 28.6% 100.0% 

% within age of pt 19.6% 8.2% 14.0% 

% of Total 10.0% 4.0% 14.0% 

Total Count 51 49 100 

% within post-visual acuity 

of log MAR of affected eye? 
51.0% 49.0% 100.0% 

% within age of pt 100.0% 100.0% 100.0% 

% of Total 51.0% 49.0% 100.0% 
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A Comparison Result of Pre-CXL Keratometry Readings (K1) Between Teenagers and Adults 

 

The result showed compared pre-cxl keratometry readings (vertical) between teenagers (13-19) and adults 

(20-40) in which 27 patients were having mild keratoconus in teenage group and 1 patient was having mild 

keratoconus in adult group. About 24 patients were having moderate keratoconus in teenage group and 48 

patients were having moderate keratoconus in adult group as described below in table 4. 

 

Table 4: Pre-CXL keratometry readings of affected eye (k1) * age of patient Crosstabulation 

 

Age of Patient 

Total 13-19 20-40 

Pre-keratometry 

reading of 

affected eye(K1)? 

45-46 Count 27 1 28 

% within pre-keratometry 

reading of affected eye 

(K1)? 

96.4% 3.6% 100.0% 

% within age of pt 52.9% 2.0% 28.0% 

% of Total 27.0% 1.0% 28.0% 

47-52 Count 24 48 72 

% within pre-keratometry 

reading of affected eye(K1)? 
33.3% 66.7% 100.0% 

% within age of pt 47.1% 98.0% 72.0% 

% of Total 24.0% 48.0% 72.0% 

Total Count 51 49 100 

% within pre-keratometry 

reading of affected eye(K1)? 
51.0% 49.0% 100.0% 

% within age of pt 100.0% 100.0% 100.0% 

% of Total 51.0% 49.0% 100.0% 

 

 

A Comparison Analysis of The Result of Pre-CXL Keratometry Readings (K2) Between Teenagers 

and Adults: 

 

The result showed compared pre-cxl keratometry readings (horizontal) between teenagers (13-19) and 

adults (20-40) in which table 5, shows that 13.7 patients were having mild keratoconus in teenage group 

while no of patients in adult group of mild keratoconus in none. About 42 patients were having moderate 

keratoconus in teenage group and 49 patients were having moderate keratoconus in adult group. About 51 

patients were having severe keratoconus in teenage group while 49 patients were having severe 

keratoconus in adult group. 
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Table 5: Pre-CXL keratometry readings of affected eye (k2) * age of patient Crosstabulation 

 

 

A Comparison Analysis of The Result of Post-CXL Keratometry Readings(K1) Between Teenagers 

and Adults: 

 

The result showed compared post-CXL keratometry readings(vertical) between teenagers (13-19) and 

adults (20-40) in which table 6, shows that 27 patients were having mild keratoconus in teenage group and 

4 patients were having mild keratoconus in adult group. About 24 patients were having moderate 

keratoconus in teenage group and 45 patients were having moderate keratoconus in adult group. 

 

 

Age of Patient 

Total 13-19 20-40 

Pre-keratometry 

reading of affected 

eye (K2)? 

45-46 Count 7 0 7 

% within pre-keratometry 

reading of affected eye 

(K2)? 

100.0% 0.0% 100.0% 

% within age of pt 13.7% 0.0% 7.0% 

% of Total 7.0% 0.0% 7.0% 

47-52 Count 42 49 91 

% within pre-keratometry 

reading of affected eye 

(K2)? 

46.2% 53.8% 100.0% 

% within age of pt 82.4% 100.0% 91.0% 

% of Total 42.0% 49.0% 91.0% 

53 above Count 2 0 2 

% within pre-keratometry 

reading of affected eye 

(K2)? 

100.0% 0.0% 100.0% 

% within age of pt 3.9% 0.0% 2.0% 

% of Total 2.0% 0.0% 2.0% 

Total Count 51 49 100 

% within pre-keratometry 

reading of affected eye 

(K2)? 

51.0% 49.0% 100.0% 

% within age of pt 100.0% 100.0% 100.0% 

% of Total 51.0% 49.0% 100.0% 
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Table 6: Post-CXL keratometry readings of affected eye (k1) * age of patient Crosstabulation 

 

Age of Patient 

Total 13-19 20-40 

Post-keratometry 

reading of affected 

eye(K1)? 

45-46 Count 27 4 31 

% within post-keratometry 

reading of affected eye 

(K1)? 

87.1% 12.9% 100.0% 

% within age of pt 52.9% 8.2% 31.0% 

% of Total 27.0% 4.0% 31.0% 

47-52 Count 24 45 69 

% within post-keratometry 

reading of affected eye(K1)? 
34.8% 65.2% 100.0% 

% within age of pt 47.1% 91.8% 69.0% 

% of Total 24.0% 45.0% 69.0% 

Total Count 51 49 100 

% within post-keratometry 

reading of affected eye(K1)? 
51.0% 49.0% 100.0% 

% within age of pt 100.0% 100.0% 100.0% 

% of Total 51.0% 49.0% 100.0% 

 

 

A Comparison Analysis of The Result of Post-CXL Keratometry Readings (K2) Between Teenagers 

and Adults: 

 

As shown in the table 7, the result compared post-CXL keratometry readings (horizontal) between 

teenagers (13-19) and adults (20-40) in which 10 patients were having mild keratoconus in teenage group 

while no of patients in adult group of mild keratoconus in none. About 41 patients were having moderate 

keratoconus in teenage group and 47 patients were having moderate keratoconus in adult group. Number of 

patients in teenage group were none in severe keratoconus cases while 2 patients were having severe 

keratoconus in adult group. 
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Table 7: Post-CXL keratometry readings of affected eye (k2) *age of patient Crosstabulation 

 

Discussion 
 

In the general population, keratoconus is a bilateral noninflammatory corneal ectasia that affects about 1 in 

2,000 people. Although its clinical symptoms are well-described, if the anterior corneal topography is not 

examined, the disease's early stages may go unnoticed (Rabinowitz YS, 1998). 

 

 

Age of Patient 

Total 13-19 20-40 

Post-keratometry 

reading of affected eye 

(K2)? 

45-46 Count 10 0 10 

% within post-keratometry 

reading of affected eye 

(K2)? 

100.0% 0.0% 100.0% 

% within age of pt 19.6% 0.0% 10.0% 

% of Total 10.0% 0.0% 10.0% 

47-52 Count 41 47 88 

% within post-keratometry 

reading of affected eye 

(K2)? 

46.6% 53.4% 100.0% 

% within age of pt 80.4% 95.9% 88.0% 

% of Total 41.0% 47.0% 88.0% 

53 above Count 0 2 2 

% within post-keratometry 

reading of affected eye 

(K2)? 

0.0% 100.0% 100.0% 

% within age of pt 0.0% 4.1% 2.0% 

% of Total 0.0% 2.0% 2.0% 

Total Count 51 49 100 

% within post-keratometry 

reading of affected eye 

(K2)? 

51.0% 49.0% 100.0% 

% within age of pt 100.0% 100.0% 100.0% 

% of Total 51.0% 49.0% 100.0% 
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As the disease progresses, a loss of visual acuity occurs that cannot be made up for with glasses. Sclerotic 

thinning usually occurs before ectasia. Fleischer's ring, a hemosiderin arc or circular line, is commonly 

observed around the cone base in moderate and advanced cases. Another distinguishing feature is Vogt's 

striae, which are tiny vertical lines brought about by Descemet's membrane compression. Corneal scarring 

eventually develops in most cases. 

 

In advanced stages, hydrops, or breaks in Descemet's membrane causing acute stromal oedema, are 

observed. Munson's sign is a V-shaped deformation of the lower eyelid in a downward position. Rizzuti's 

sign is a bright reflection from the nasal area of the limbus when light is directed to the limbus temporal 

area (Romero-Jiménez M, et a., 2010). 

 

A photochemical reaction in corneal CXL is triggered by the interaction of ultraviolet-A (UV-A) irradiation 

with the photosensitizer riboflavin. The process makes the ectatic cornea more rigid by creating covalent 

cross-links between the interfibrillar and intrafibrillar fibers of corneal collagen (Shajari M, et al., 2019). In 

the early stage of keratoconus, BCVA improved much more following CXL than in a later stage. The much 

greater improvement in BCVA following early stage CXL may suggest that an earlier intervention offers a 

greater subjective benefit to the patient (Gassel CJ, et al., 2022). 

 

In keratoconus there are many causes, but the main cause is VKC which is 69 (69.0%) in our study while 

unknown cause is 31 (31.0). In some cases, keratoconus can also be caused due to family history, paternal 

cases were about of 18 (18.0%), maternal cases were 23 (23.0%) and none cases were 59 (59.0%).A major 

study was in 2023 in which a significant association was found between KC and VKC (OR = 5.22, 95% CI 

[2.80, 9.75], p < 0.00001), family history of KC (OR = 6.67, 95% CI [4.77, 9.33], p < 0.00001), and 

allergies (OR = 2.21, 95% CI [1.57, 3.13], p < 0.00001)(121). The results of pre- CXL VA log MAR shows 

that only one patient was having BCVA.17 (17.0%) patients were having mild VA,62 (62.0%) patients 

were having moderate VA and 20 (20.0%) patients were having severe VA while the results of post- CXL 

VA log MAR shows that about 8 patient were having BCVA. 27 (27.0%) patients were having mild VA,51 

(51.0%) patients were having moderate VA and 14 (14.0%) patients were having severe VA. 

 

In 2018 a comprehensive study was published in which group A, at 24 months of UDVA and CDVA were 

improved from 1.12 ± 0.38 and 0.58 ± 0.42 to 0.66 ± 0.20 and 0.20 ± 0.12 (Log MAR ± SD). The spherical 

equivalent was reduced from 4.03 ± 1.18 to 1.78 ± 1.04 D. The cylinder reduction was 0.32 ± 0.19 D. In 

group B, at 24 months of UDVA and CDVA were improved from 1.26 ± 0.52 and 0.68 ± 0.36 to 0.58 ± 

0.28 and 0.20 ± 0.16 (Log MAR ± SD). The spherical equivalent was reduced from 4.23 ± 0.95 to 1.92 ± 

0.74 D. The cylinder reduction was ±1.76 D (Iqbal M, et al., 2019). 

 

The result of this study demonstrated a significant association between age and CXL success. Specifically, 

younger patient with mild keratoconus exhibited higher success rate compared to older patients with severe 

keratoconus. These findings align with previous research indicating that younger patients tend to have a 

more favorable response to CXL due to their relatively faster disease progression and greater corneal 

biomechanical potential for cross-linking. 

 

The observed age-related differences in treatment response may be attributed to several factors. Firstly, 

corneal biomechanical changes associated aging, such as decreased collagen content and altered cross-

linking patterns, may impact the efficacy of CXL. Older patients with severe keratoconus might have more 

advanced corneal thinning and structural deformities, making it difficult to achieve optimal cross-linking 

and stabilize the cornea effectively. 

 

Additionally, age related variation in disease progression and corneal thickness can influence treatment 

outcomes. Younger patient often experiences more rapid disease progression, which may lead to earlier 

intervention and a higher chance of halting the progression with CXL. Moreover, corneal thickness, which 

can affect the penetration of ultraviolet light during the cross-linking process, tends to decrease with age. 



 

 

 

 

 

ISSN: 2308-7056                Naeem, Malik & Ashaknaz (2024) 

 

 

89 

R 
B  
A  
S  I 

 

  www.irbas.academyirmbr.com                                                                           April-June 2024                                                                                             

 International Review of Basic and Applied Sciences                                     Vol. 12 Issue.2 
 

Age-specific treatment protocols and customized approaches tailored to the unique needs of different age 

groups may be warranted. Additionally, exploring adjunctive therapies in conjunction with CXL, such as 

corneal topography-guided laser ablation or intracorneal ring segments, may improve visual outcomes in 

older patients with more advanced keratoconus. 

 

Conclusion 
 

In conclusion, this study contributes to the growing body of evidence on the impact of age on corneal cross-

linking success and patients with mild to severe keratoconus. The findings emphasize the importance of age 

as a significant factor influencing treatment outcomes and visual recovery. Knowledge gained from this 

study can inform clinicians in optimizing treatment strategies, refining patient selection criteria, and 

developing tailored approaches to maximize the benefits of CXL in different age groups. Further research 

is warranted to enhance our understanding of this relationship improve the management of keratoconus 

patient. 

 

Recommendations 
 

It is important to acknowledge several limitations of this study. The sample size and the study design may 

restrict the generalizability of the finding. larger, cross-sectional studies with longer follow-up periods are 

needed to validate the results and better understand the complex relationship between age and CXL 

success. Additionally, other factors such as genetic predisposition, disease severity, and corneal 

biomechanics should be considering future investigations to provide a comprehensive understanding of 

treatment outcomes in keratoconus patients across different groups. 
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