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Abstract

Background: Keratoconus is an ectatic corneal dystrophy characterized by conical bulging of the paracentral cornea with progres-
sive thinning and scarring resulting in painless loss of vision. It is prevalent among all races with a prevalence of about 1 per 2000 in
the general population. Very few studies have been conducted on keratoconus in African countries such as Ghana. The purpose of this

study was to determine the profile of keratoconus in selected eye clinics in the Greater Accra Region of Ghana.

Method: Medical records of patients who visited the selected eye clinics from the year 2010 to 2015 were reviewed. Information on
gender, age at diagnosis, place of residence, mode of referral, visual symptoms at the initial hospital presentation, keratometry read-
ings, entrance visual acuity, management and best corrected visual acuity (BCVA) was recorded. Data was entered and analyzed using

the Statistical Package for the Social Sciences (SPSS) version 21. Analysis was done at a 95% confidence level.

Results: A total of 78 medical records were reviewed. The condition was found to manifest in the early 20 and was more common
and severe in males than females with a male to female ratio of 3:1. Most hospital referrals were done by optometrists with the most
common visual symptom being reduced/blurred vision. Contact lenses improved vision the most, followed by spectacles and then

penetrating keratoplasty (PKP).

Conclusion: Optical corrections (spectacles and contact lenses) continue to play a predominant role in the management of keratoco-

nus as compared to penetrating keratoplasty.

Keywords: Keratoconus; Keratometry Readings; Visual Acuity; Reduced/Blurred Vision; Spectacles; Contact Lens; Penetrating Ker-
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Introduction

Keratoconus is an ectatic corneal dystrophy characterized by conical bulging of the paracentral cornea with progressive thinning and
scarring resulting in painless loss of vision [1]. It usually begins at puberty and classically progresses until the third or fourth decades
of life where there seem to be a reduction or halt in the progression of the disease [2]. The condition is mostly bilateral (85%) but not
symmetrical [3]. The etiology of the condition and its progression is not well understood. However, genetic factors are considered funda-
mental to its development [4] as well as some factors including atopy, mechanical trauma as a result of chronic eye rubbing and chronic
exposure to ultraviolet radiations [5-7]. Keratoconus patients have been found to present with symptoms such as distorted vision, poor
visual acuity with spectacles, tearing and ocular allergy [8,9]. Diagnosis is usually made based on patient history together with some
clinical signs revealed by keratometry and slitlamp examination. However, corneal topography is the most sensitive method for diagnos-
ing keratoconus [7]. Optical corrections (spectacles and contact lenses) are the first line of treatment for the distorted vision caused by
keratoconus while surgical modes of treatment are considered when management with optical corrections are unsuccessful [8]. Studies
that have been conducted on corneal diseases in Ghana have focused mainly on infectious and inflammatory diseases with very little
attention paid to non-inflammatory ectatic corneal diseases like keratoconus; in spite of the evidence of the prevalence of risk factors
for keratoconus in Ghana [10-12]. This study determines the profile of keratoconus in selected eye clinics in the Greater Accra Region of
Ghana - the demographic profile, presenting visual symptoms and the management and functional outcomes of keratoconus patients.
To the authors’ best knowledge, this will be the first published data on keratoconus in Ghana, hence it will be useful information for eye

health workers and researchers in Ghana and other places.

Methods

Three eye clinics in Accra known to treat patients with keratoconus were selected to be included in the study. However only two
participated due to challenges in getting permission from the relevant authorities in one of the clinics. Medical records of all keratoconus
patients who visited these clinics from the year 2010 to 2015 were reviewed. Data on gender, age at diagnosis, place of residence, mode
of referral, visual symptoms at the initial hospital presentation, keratometry readings (K-readings), entrance visual acuity, management
options given and the degree of visual success in terms of best corrected visual acuity (BCVA) was recorded. Visual acuity was recorded
in the LogMAR notation. The data was entered and analyzed using the Statistical Package for the Social Sciences (SPSS) version 21. The
participants were categorized into 4 different age groups - Group 1: < 20 years, Group 2: 20-29 years, Group 3: 30-39 years and Group 4:
> 39 years. Analysis was done at a 95% confidence level.

Results

Demographic Profile

A total of seventy-eight keratoconus cases were recorded-fifty bilateral cases (64.10%) and twenty-eight unilateral cases (35.90%).
Twenty of the unilateral cases affected the right eye while eight affected the left eye. The demographic information of patients is pre-
sented in Tables 1 and 2. The measurements reported in Table 2 are for the right eye only since One-way ANOVA did not reveal any
significant difference between the mean entrance visual acuity (VA) for both eyes with respect to age groups (p = 0.215) and gender (p
= 0.260). Additionally, the keratometry readings for both eyes in most bilateral cases were comparable and there were more right eye

cases than left eye.

Presenting Visual Symptoms

The most common visual symptom reported was reduced/blurred vision while pain was the least presenting visual symptom (Table
3).
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Patient characteristic Number Percentage (%)
Mean age at initial visit 22 +£9.06 -
Male 22.43 £ 8.68
Female 2091 +10.11
Mode of referral
Optometrist 37 47.44
Ophthalmologist 10 12.82
Not Defined 12 15.38
Self-reported 19 24.36
Refractive correction at initial visit 52 66.67
Spectacles 34
Contact lenses 18

Table 1: The demographic profile of keratoconus patients as presented in Table 1.

Gender Age Group (years)

Male Female <20 20-29 30-39 >39
Number of sub- 56 (71.7%) | 22 (28.3%) 3342.3%) | 33 (42.3%) | 8(10.3%) 4(5.1%)
jects (%)
Entrance visual 1.16+£0.53 |[1.00£0.54 |1.14+0.56 |1.07+0.51 |1.27+0.64 |1.00+0.24
acuity (Mean * SD)
Keratometry read- | 56.00 + 4.31 | 55.60 + 2.64 | 55.75 +3.82 | 54.43+4.38 | 57.06 £ 3.71 | 55.18 + 3.85
ings (Mean * SD)

Table 2: Measurement and distribution of keratoconus as shown in Table 2.

Symptoms Number (N = 78) Percentage (%)
Reduced/blurred vision 78/78 100.00
Itching 68/78 87.20
Tearing 47/78 60. 30
Photophobia 45/78 57.70
Poor acuity with spectacles 28/78 35.90
Pain 26/78 33.30

Percentages are row percentage.

Table 3: Presenting visual symptoms as shown in Table 3.

Hospital Management of Keratoconus

At the initial visit, some patients did not require a change in their existing refractive correction while others had their refractive cor-
rection changed on a later visit. Other patients received penetrating keratoplasty (PKP). Management of keratoconus was either optical
(spectacles or contact lenses) or surgical (PKP). Twenty-three patients (29.49%) were managed with spectacles, thirty-four patients
(43.59%) were fitted with contact lenses and twenty-one patients (26.92%) received PKP (Table 4). The main reason for patients under-

going PKP was due to their poor visual acuity with optical correction.
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Management option Number (N = 78) Percentage %

Optical correction 57 73.08
> Spectacles 23
> Contact lens 34
Monocular fitting 11

Binocular fitting 23
Penetrating keratoplasty 21 26.92
Post-PKP requiring spec- 17
tacles

Table 4: Hospital management of keratoconus as shown in Table 4.

Among patients who were managed with contact lenses, twenty-two (64.71%) were fitted with rigid gas permeable contact lenses,
eight (23.53%) were fitted with full scleral lenses, three (8.82%) were fitted with semi-scleral lenses and one (2.94%) was fitted with
keratoconus soft lens. Most of the patients (88.23%) wore their contact lenses for about seven hours a day and 11.77% wore their

lenses between eight and twelve hours a day.

Management Outcomes

The outcome of the various management options is shown in Figures one and two. From the mean plots, the average entrance visual
acuity of the right eye of patients who were managed with spectacles was 0.823 + 0.490 LogMAR units. This improved to 0.309 + 0.3246
LogMAR units.
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Figure 1: Mean Plot for Management Options Given Based on Entrance VA.
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Figure 2: Mean Plot for Management Options Given Based on BCVA.

The average entrance visual acuity of patients who were managed with contact lenses in the right eye was 1.122 + 0.452 LogMAR
units. This improved to 0.310 + 0.3699 LogMAR units.

The average entrance visual acuity of patients who were managed with PKP in the right eye was 1.529 + 0.393 LogMAR units. This
improved to 1.355 + 0.4872 LogMAR units.

One-way ANOVA revealed a statistically significant difference between the mean BCVA for the various management options (F =
51.469, p = 0.0001). Post Hoc tests (Tukey HSD and LSD) showed no statistically significant difference between the mean BCVA from
spectacles and contact lenses (p = 0.990). However, the difference between the mean BCVA from the optical corrections (spectacles and

contact lenses) and PKP was found to be statistically significant (p = 0.0001).

Discussion

Demographic Profile of Patients
Age

Age plays a role in the onset, progression and arrest of the progression of keratoconus. A number of authors have stated an average
age of onset for keratoconus; some of which include an early age of 14 years [13] and a much later age of 30 years [14]. In the present
study, it was not possible to determine the mean age of onset because most of the patients (75.64%) had already been diagnosed with
keratoconus and been managed by their eye health professionals for some time before they were referred to the selected eye clinics.
The mean age at initial visit to the selected eye clinics was however found to be 22 + 9.06. A previous study found the mean age at
hospital referral to be 28years [15]. The difference in these findings could be due to the different ages at which keratoconus patients
were referred. Most of the patients (84.62%) in this study were aged below thirty. Hence, this study supports the earlier reports that
keratoconus usually begins at puberty and may progress until the third decade of life [2,3,13]. This finding emphasizes the need for
early detection and management in the younger population since early detection and appropriate management may improve the qual-

ity of life of keratoconus patients [17].

It was expected that older patients would present with higher K-readings due to progression of the disease. However, there was no
association between the age of patients and the mean K-readings. This finding suggests that age may not be a factor in determining the
severity of the disease as the disease could remain stationary at its first appearance or progress over a period of time [16]. This finding

is consistent with a previous study conducted in Malaysia [17].
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Gender

Awareness of gender-based differences is important in prevention, diagnosis and management of conditions that may be more
prevalent to one gender. The reported gender ratios vary for keratoconus. Some authors have reported a higher incidence among females
[18,19] while others have reported a higher incidence among males [8, 20-22] with an average male to female ratio of 3:2 [22]. In the
present study, there was a higher incidence in males with a male to female ratio of 3:1 which is comparable to the ratio found by Weed
[21] and Thalainen [22]. Although many studies have shown a male dominance for keratoconus, the fact that the condition is more com-

mon in males remains modest and it is quite difficult to conclude on a gender dominance for keratoconus [1].

Gender and Severity of Keratoconus

In this study, two measurements were assumed to be indicators of the severity of keratoconus-the entrance visual acuity and the
K-readings; owing to the fact that the more advanced the keratoconus, the poorer the vision and the higher the k-readings because VA
decreases as corneal curvature and astigmatism increase. The study sought to find out if there were any gender differences with respect
to the severity of the condition. There was no significant difference between the entrance VA (p = 0.267) of males and females; however,
males were likely to have a higher K-reading than females (p = 0.027). Although the entrance VA may give an idea of the severity of the
condition, it may not be a reliable indicator. Asiri and colleagues reported a weak correlation between entrance VA and the severity of
keratoconus because of the variable influence of the amount, regularity, and obliqueness of the astigmatism, the level of progressive
myopia, the scar type, morphology of the cone, and extent of any atopic disease [9]. K-readings nevertheless remain a more reliable indi-
cator of the severity of the condition [5]. Hence, it can be postulated from the results obtained from this study that gender could influence
the severity of keratoconus; with males having a higher level of severity than females. This is probably due to the fact that more males
are affected at an earlier age than females. This finding is consistent with the results obtained by Owen and Gamble in their study on the
Profile of Keratoconus in New Zealand. They found that men have an earlier onset of keratoconus and a more rapid disease course [20].

However, some authors found no significant difference in the disease severity as determined by K-readings and gender [17, 23].

Mode of Referral

Of the fifty-nine hospital referrals, 62.71% were done by optometrists which is probably because optometrists are primary eye care
professionals in Ghana and so are usually the first point of call for most keratoconus patients as a result of the earlier report of reduced/
blurred vision. It may also be due to the fact more optometrists practice in private eye clinics/optical shops in Ghana (compared to other
cadres of eye health) where patients are likely to present first with symptoms of blurred vision. A similar finding has been reported by
other authors [8,21].

Presenting Visual Symptoms

The symptoms reported in this study have been reported by some authors [7,8,20,21]. Reduced/blurred vision accounted for the
most common visual symptom because it is usually one of the first noticeable symptoms for most keratoconus patients due to the irregu-
lar astigmatism and progressive myopia caused by the disease. A higher percentage (87.20%) of the patients complained of itching prob-
ably be due to the association between keratoconus and atopic disorders which causes the release of histamine during allergic episodes
resulting in eye itchiness. Allergic conjunctivitis has been reported as one of the common outpatient eye conditions in most eye clinics in
Ghana due to the environmental conditions in the country [24]. Previous studies have also reported an association between chronic eye

itching and keratoconus which was attributed to atopy [7,25,26].

Tearing was the third most common symptom reported by patients in this study. This is probably due to a disorder in tear quality
caused by the disease as found by Dogru., et al. [27] and Acera [28]. The report of photophobia may be due to damage to the ocular sur-

face caused by the disease.

As keratoconus progresses, the degree of myopia and irregular astigmatism increases such that a patient may not be satisfied with

the vision provided by their current prescription. About a third (35.90%) of the patients reported poor acuity with their spectacle
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prescription due to the change in degree of refractive error as the condition progresses. The fewer number of patients presenting with

this symptom could be attributed to the fact that only thirty-four patients had spectacle prescription at the time of initial visit.

Pain is usually experienced by patients with advanced form of the disease. The pain experienced is mostly due to acute corneal
hydrops - a painful condition characterized by stromal edema due to leakage of aqueous through a tear in descemet membrane. Only
33.33% patients presented with pain which could mean that they had an advanced form of the condition that could have resulted in the

formation of acute corneal hydrops; causing pain.

Management of Keratoconus and Their Outcomes

A wide range of management options are available for the management of keratoconus; however, the options prescribed for the

patients in this study were spectacles, contact lenses and PKP.

Contact lenses remain the most cost effective mode of treatment for keratoconus [8,29]. This was confirmed in the present study
as most of the patients (43.59%) were managed with contact lenses. The average improvement in visual acuity of the right eye of these

patients was 0.823 LogMAR units which is equivalent to approximately eight lines on the visual acuity chart.

A wide range of contact lens types exist for managing keratoconus with rigid gas permeable (RGP) lenses being the most dispensed.
In the present study, patients (64.71%) who received contact lenses were managed with RGP lenses which is comparable to the study
by Lim and Vogt’s [8]. Patients who could not tolerate RGP lenses were given soft lenses, scleral and semi-scleral for comfort as scleral

lenses have been found to provide acceptable visual acuity and comfort in patients with keratoconus [30].

A good number of patients (29.49%) were managed with spectacles which may be an indication that these patients had mild kera-
toconus since spectacles can only improve vision in the early stages of the disease. Spectacles provided an improvement in visual acuity

of 0.452 LogMAR units which is equivalent to approximately five lines.

The indication for PKP found in this study was failure of optical corrections to give good visual acuity; hence most patients who un-

derwent PKP had advanced form of the disease.

The 26.92% of patients who had undergone PKP is consistent with finding from Zadnik., et al. [14]. The need for contact lens wear
after PKP has been reported to range from as low as 19% [21] to as high as 60% [31]. In the present study, 80.95% of patients who
underwent PKP were given spectacles since the eye clinic where the surgeries were done did not have a contact lens clinic. The higher
percentage of patients requiring spectacles post-PKP in this study could be as a result of the lower visual acuity (1.355 + 0.4872 LogMAR

units) outcome of the surgeries.

Analysis of variance and post hoc testing gave no significant differences between the average BCVA of spectacles and contact lenses
which means that spectacles remain effective in improving VA in mild cases while contact lenses improve VA in moderate to severe cases
of keratoconus. A significant difference was found in the average BCVA of optical corrections and PKP which confirms the fact that PKP

does not improve VA in keratoconus better than optical corrections.
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