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Abstract

Introduction: Keratoconus (KC), is a bilateral, noninfl ammatory degenerative disease 
of the cornea which is characterized by progressive corneal ectasia and loss of visual 
function. The onset of KC is commonly seen at puberty and aff ects approximately 1 in 
2000 in the general population. 
Objective: The aim of this study was to assess the clinical profi le of keratoconus in the 
tertiary eye centre in Nepal. 
Material and methods: It is a retrospective, hospital based, consecutive study from 
June 2017 to May 2018. A total of 66 patients (114 eyes) were diagnosed cases of 
Keratoconus presented in Cornea clinic of Tilganga institute of Ophthalmology. 
Parameters investigated included patients’ demography, keratometric readings, visual 
acuity and manifest refraction. Classifi cation of keratoconus was based on Amslern- 
Krumeich grading system (modifi ed). 
Results: The mean age of subjects was 18.73 (range: 10-65). Male/female distribution 
was 48 (72.7%) and 18 (27.3%) respectively. 48 (72.7%) had bilateral keratoconus and 
18 (27.3%) were unilateral. Mean Uncorrected visual acuity (UCVA) was 0.80(range: 
0.01-1.00), mean visual acuity ( VA) with spectacle correction was 0.47 (range: 0.01-
1.00). Mean spherical amount of refractive was – 2.17(range: −0.50 to −17.00D) and 
mean cylindrical amount of refraction was -2.85 (range: 0.00 to −6.00). Mean spherical 
equivalent (SE) of refraction was −4.26 (range: −0.50 to −22.50D).
Mean fl attest keratometric reading (K1) was 49.63 (range: 40.63-76.70D) and mean 
steepest keratometric reading (K2) was 53.14 (range: 41.63-73.21D). Mean average 
keratometric reading was 51.43 (range: 41.63-72.10D). Regarding disease severity, 
35.68% of subjects were classifi ed as mild keratoconus, 29.73% as moderate 
keratoconus, 9.73% as advance keratoconus, while 24.86% were found with the severe 
stage of keratoconus. 78.9% of total eyes presented with minimum pachymetry of 401 
to 500 mm. 
Conclusion: Clinical profi le of Nepalese keratoconus patients looks similar to that 
reported earlier worldwide. The condition was found to manifest at a younger age and 
was more common in males. 
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Introduction
Keratoconus (KC), is a bilateral, 
noninfl ammatory degenerative disease of the 
cornea which is characterized by progressive 
corneal ectasia and loss of visual function. 
The onset of KC is commonly seen at 
puberty and aff ects approximately 1 in 2000 
in the general population. [Kennedy RH et. 
al. 1986]. Incidences of 1 in 600 to 1 in 420 
seem to be more with modern diagnostic tools 
[Caporossi A et. al. 2006]. Keratoconus can be 
manifested as a “forme fruste” or subclinical 
condition which is only detectable by computer 
videokeratoscopy. 

Some presented with typical biomicroscopy 
signs: apical protrusion with corneal thinning 
and scarring, Vogt’s striae and Fleisher’s 
ring. KC is progressive in 20% of cases and 
it was the leading indication for penetrating 
keratoplasty (21.2%) and anterior lamellar 
keratoplasty (40.2%) in the United States in 
2010.Classically its onset is at puberty and 
progresses until the third or fourth decade of 
life, when it usually arrests [Rabinowitz Y 
et. al. 1998]. Clinically, KC leads to myopia 
and irregular astigmatism and ruptures in 
Descemet’s membrane may occur in severe 
cases resulting in corneal edema and scarring 
[Krachmer JH et. al. 1984]. Because most of 
the patients are young, keratoconus often has 
an adverse impact on quality of life [Kymes 
SM et. al. 2004]. 

Methodology
It is a hospital based, retrospective study 
from June 2017 to May 2018. The included 
patients were diagnosed keratoconus patients 
who were referred by ophthalmologists and 
optometrists for further management in Cornea 
clinic at Tilganga institute of Ophthalmology 
Kathmandu, Nepal. Any patient with a history 
of ophthalmic surgery or ophthalmic disease 
other than keratoconus was excluded from this 
study. Parameters investigated included patients 

demography, keratometric readings, visual 
acuity and manifest refraction. The parameters 
reviewed were patient’s age, gender, laterality 
keratometric reading (steepest, fl attest, and 
mean), slit lamp biomicroscopic fi ndings, 
manifest refraction,UCVA using Snellen chart 
and BCVA. For statistical analysis, Snellen 
visual acuity (VA) values were converted to 
Logmar chart. Keratoconus can be classifi ed 
according to the severity level (based on central 
keratometric [K] reading). In this study, the 
central corneal curvature values measured by 
keratometer following the Amsler-Krumeich 
grading system was selected f or classifi cation 
of Keratocous.( Kennedy RH et al., 1986) Mean 
K was calculated automatically from the mean 
value of fl attest and steepest central curvatures. 
Accordingly, keratoconus was classifi ed as 
mild, moderate, advanced, and severe.

Results were evaluated using statistical analysis 
software (IBM SPSS 20). Descriptive statistics 
(mean,standard deviation [SD], frequency) 
were carried out for all study parameters. 
The relationships between age and mean 
keratometric reading, manifest refraction, 
BCVA, spherical amount of refraction and SE 
of refraction were analyzed using Pearson’s and 
Spearman correlation coeffi  cient . Signifi cant 
level was <0.05.

Results
A total of 66 diagnosed keratoconus patients’ 
records (114 eyes) were retrospectively 
reviewed. The mean age of subjects was 
18.73 (range: 10-65) (fi gure 1). Out of total 
participants, 48 (72.7%) were male and 
18 (27.3%) were female (fi gure 2). In our 
study,48 (72.7%) had bilateral keratoconus 
and 18 (27.3%) were diagnosed as unilateral 
keratoconus (fi gure 3). 

Mean unaided VA was 0.80 (range: 0.01-1.00), 
mean VA with spectacle correction was 0.47 
(range: 0.01-1.00). Majority of eyes (286 eyes, 
77.29%) showed BCVA of 0.7 (6/9) or better. 
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In term of refractive status, mean spherical 
amount of refraction was – 2.17(range: −0.50 
to −17.00D) and mean cylindrical amount of 
refraction was -2.85 (range: 0.00 to −6.00). 
Mean spherical equivalent (SE) of refraction 
was −4.26 (range: −0.50 to −22.50D). Mean 
fl attest keratometric reading (K1) was 49.63 
(range: 40.63-76.70D). Mean steepest 

keratometric reading (K2) was 53.14 (range: 
41.63-73.21D). Mean average keratometric 
reading was 51.43 (range: 41.63-72.10D). 
Regarding disease severity, 35.68% of subjects 
were categorized as mild keratoconus, 29.73% 
as moderate keratoconus, 9.73% as advanced 
keratoconus, while 24.86% were found with 
the severe stage of keratoconus.

Figure 1: Demographic characteristic of 
patients according to age

Table 1: Illustrates the demographic profi le 
of characteristics of study subjects
Data (66 Participants, 114 
eyes)

Frequency 
(%)

Age  
Mean (years) 18.75
Range (years) 5-29’
SD 6.26
  
Gender (n=66)  
Male 48(72.7%)
Female 28 (27.3%)
Laterality of KC (n=66)  
Bilateral 48 (72.7%)

Table 2: Distribution According to Severity 
of Keratoconus
Severity of 
Keratoconus
(Dioptres)

No. of Eyes Percentage

<48 51 44.7%
48 to 53 45 39.5%
>53 to 55 5 4.4%
>55 13 11.4%
Total 114 100.0%

Table 3: Showing K readings.
N K1 K2 K MEAN 
Mean 47.30 51.93 49.46
SD 4.46 5.52 4.58
Minimum 40.90 44.10 43.20
Maximum 65.40 73.40 67.10

Table 4: Correlation of age with various 
parameter
Correlation with p value
  r p

Pearson 
Coeffi  cient

Age and mean 
refraction 0.211 0.035

Age and K mean 
value 0.192 0.054

Spearman 
Coeffi  cent

Age and mean 
BCVA 0.048 0.615

Age and spherical 
amount of 
Refraction

-0.019 0.841

Age and SE of 
Refraction 0.045 0.635

Table 5: Correlation of age and gender.

Gender N Mean SD P value

Male 48 17.3 6.1
0.08

Female 18 20.4 7.4
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Figure 5: Correlation of Age and Spherical 
amount of Refraction

Figure 7: Distribution according to minimum 
pachymetry.

Figure 6: Correlation of Age and SE of 
refraction

Figure 2: Demographic characteristic of 
patients according to sex

Figure 3: Demographic characteristic of 
patients according to laterality

Figure 4: Correlation of Age and BCVA

Distribution of Minimum Pachymetry
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Discussion
Although several studies have been conducted 
in Asians and Caucasians, there are lacunae in 
literature regarding the incidence of keratoconus 
in Nepal. Kok et al. 2012 reported that Asians 
were younger at diagnosis (18-24 years). 
Another study by Georgiou et. al also found that 
Asian patients with keratoconus in UK were 
signifi cantly younger at disease presentation 
than in Whites. Similarly, the current study 
showed a mean age of keratoconus patients 
was 18.75 years. Minimum age was 5 years 
and maximum years was 39 years. Standard 
deviation was 6.26.

The study done in Sudan (M.abdu et al,2016) 
reported that mean age of 21.43 yrs. Other 
study done in Malaysia mentioned a mean age 
at the time of diagnosis was 21.46 (range, 9–38, 
median 29) years old, being 21.96 for males 
and 20.20 for females. 

Knowledge regarding diff erence in gender is 
benefi cial for the prevention, diagnosis and 
management of diseases. In this study, majority 
of patients were male which includes 48 
(72.7%) and female being 18(27.3%). This is 
a similar fi nding of many recent studies which 
reported that most keratoconus patients were 
males. S  tudy done in Malaysia ( Mohd Ali et 
al, 2012), a higher percentage of males (55.8%) 
was found to have keratoconus. Owens and 
Gamble found that 59% out of 673 keratoconus 
patients in New Zealand (Owens et al,2003) 
were males. Lim and Vogt also reported a 
predominance of males (61.5%) in their study 
on keratoconus. Recently, in the Singapore 
study there is a predominance of males (62.9%) 
than females. Keratoconus usually involves 
both eyes, but can aff ect one eye earlier than 
the other. (Kennedy RH et al,1986).  

The prevalence of u nilateral keratoconus ranges 
from 14.3% to 41% in several earlier studies. 
(Kennedy et al.,1986). This study reported that 
72.7% participants had bilateral involvement 
and 27.3% had unilateral involvement. Other 

study done in Malaysia showed that around 
77% of the cases were bilateral keratoconus. 
The study done in Sudan showed that 22.1% 
of the subjects were presented with unilateral 
keratoconus. This fi nding was more as 
compared to Wilson et al. 1991 who reported 
prevalence from only 0.5% to 4% of unilateral 
keratoconus using computerized video 
keratoscopic techniques. Variations between 
studies may be due to diff erence in methods 
used for diagnosing keratoconus. Higher 
number of bilateral keratoconus found in this 
study may be due to subjects were referred 
from a higher center.

There is no statistically signifi cant diff erence 
was detected between gender and age (P value 
0.08). This result indicated that keratoconus 
aff ects both genders in a similar age. This is in 
contrast with a study by Fink et al 2005, who 
found that the mean age of women at the time 
of diagnoses was older than that of men. The 
authors suggested the chances of keratoconus to 
develop at an earlier age in men and progresses 
more rapidly.

With regard to vision data, mean uncorrected 
visual acuity was 0.80 Log mar (range 0-1.78) 
SD 0.41, mean BCVA was 0.49 logmar SD 
0.35 (Range 0.30-1.78). According to visual 
impairment criteria 42 eyes falls into the 
criteria (<6/18). 

In term of refractive status, mean spherical 
amount of refraction was – 2.17(range: −0.50 
to −17.00D) and mean cylindrical amount of 
refraction was -2.85 (range: 0.00 to −6.00). 
Mean SE of refraction was −4.26 (range: −0.50 
to −22.50D). Among them, 4 eyes refraction 
could not be assessed due to diffi  cult mires.

In a study done in Malaysia showed 
mean refraction in spherical equivalent 
was −6.19 ± 5.37D and mean BCVA was 
0.75 ± 0.25 (6/9 Snellen). Similar results were 
found out in a study done in Sudan mean 
unaided VA was 0.19 ± 0.18 (range: 0.01-
1.00), mean VA with spectacle correction was 
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0.43 ± 0.27 (range: 0.01-1.00). Majority of 
eyes (286 eyes, 77.29%) showed VA of 0.7 
(6/9) or better. In term of refractive status, 
mean spherical amount of refraction was 
−5.59 ± 4.14 (range: −0.50 to −22.0D) and 
mean cylindrical amount of refraction was 
−4.34 ± 2.77 (range: 0.00 to −19.00 ). Mean 
spherical equivalent (SE) of refraction was 
−6.93 ± 4.80 (range: −0.50 to −23.00D).
AGE- Pearson correlation analyses were 
performed between age of onset and mean K 
reading as well as between age of onset and mean 
refraction. The results showed no statistically 
signifi cant correlation between mean K 
versus age of onset (p = 0.054, r = 0.192) and 
positive statistically signifi cant correlation 
between mean refraction versus age of onset 
(p = 0.035, r = 0.211). Spearman correlation 
were performed between age of onset and 
BCVA, between age and spherical amount 
of refraction as well as between age and SE 
of refraction. The results showed positive 
signifi cant correlation between age and BCVA ( 
p =0.048, r =0.61 ), negative and no statistically 
signifi cant correlation between mean spherical 
amount of refraction versus age ( p =-0.19, 
r =0.84) and also no signifi cant correlation 
between SE of refraction versus age ( p =0.45, 
r = 0.63).

In this study, the central corneal curvature 
values measured by keratometer following 
the Amsler-Krumeich grading system was 
selected for classifi cation of Keratocous.study. 
Mean K was calculated automatically from 
the mean value of fl attest and steepest central 
curvatures. According to Amsler–Krumeich 
grading system,44.7% were categorized as 
stage I (mild), 39.5% stage II (moderate), 
4.4% stage III (advanced) and 11.4% stage IV 
(severe) keratoconus at the time of diagnosis. 
With regard to corneal power and curvature, 
mean fl attest keratometric reading (K1) was 
47.30 D range:40.90 – 65.40 D). Mean K2 
was 51.93 D (range: 44.10 -73.40 D). Mean 

average keratometric reading was 49.46 D 
(range: 43.20– 67.10 D). In the study done by 
Mustafa Abdu and Kamad regarding clinical 
profi le of Keratoconus in Sudan they found 
35.68% of subjects as mild keratoconus, while 
24.86% were found with the severe stage 
of keratatoconus. The study done by Mohd 
Ali et. al. 2012, regarding clinical profi le of 
keraroconus in Malaysia they found 37.6% 
were categorized as stage I, 30.1% stage II, 
4.4% stage III and 27.8% stage IV keratoconus 
at the time of diagnosis. Mean keratometer 
reading was 51.27 ± 5.91D and mean K2 was 
51.26 ± 5.91D. Both studies have shown similar 
parameters regarding the degree of severity of 
keratoconus and keratometry values. Among 
114 eyes, 90 eyes presented in our OPD with 
minimum pachymetry of 401-500 mm which 
represents 78.9 %. This table showed mean of 
452.1 mm, minimum thickness being 64 mm 
and maximum of 575 mm. Standard deviation 
of 72.9. 

Older patients were presumed to have more 
severe disease due to the progression of the 
condition. Wagner et al. 2007 stated that early 
incidence of keratoconus was associated with 
worsening of disease. However, in this study, 
there was no statistically signifi cant correlation 
between age and disease severity, and between 
age and refractive error, and between age and 
mean K, but a signifi cant negative correlation 
was detected between age and VA without 
correction, with glasses. These results suggest 
that age may be not a factor in determining the 
level of severity of the disease but it may be a 
factor in determining visual outcomes.

Conclusion
Clinical profi le of Nepalese keratoconus 
patients looks similar to that reported earlier 
worldwide. The condition was found to 
manifest at a younger age and was more 
common in males.
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