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Abstract:

Normally, the cornea has a dome shape, like a ball. Sometimes the structure of the cornea is just not strong enough to hold
this round shape and the cornea bulges outward like a cone. This condition is called keratoconus.*? This abnormal shape
prevents the light entering the eye from being focused correctly on the retina and causes distortion of vision. This is
occur in one or both eyes and often begins during a person’s teens or early 20s. Treatment for keratoconus depends
on the severity of your condition and how quickly the condition is progressing. Mild to moderate keratoconus can be
treated with eye glasses or contact lenses. In some people the cornea becomes scarred or wearing contact lenses
becomes difficult.>* In these cases, surgery might be necessary. Keratoconus also is associated with over exposure
to ultraviolet rays from the sun, excessive eye rubbing, a history of poorly fitted contact lenses and chronic eye
irritation 56
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INTRODUCTION:

Keratoconus is a bilateral but typically asymmetric,
non-inflammatory corneal ectasia characterized by
progressive corneal thinning, conical protrusion,
scarring, and decreased biomechanical strength of the
cornea [1-6]. The result is distorted and subnormal
vision [7,8]. As keratoconus progresses, the cornea
bulges more and vision may become more distorted.
In a small number of cases, the cornea will swell and
cause a sudden and significant decrease in vision.
The swelling occurs when the strain of the cornea's
protruding cone-like shape causes a tiny crack to
develop. The swelling may last for weeks or months
as the crack heals and is gradually replaced by scar
tissue. If this sudden swelling does occur, your doctor
can prescribe eye drops for temporary relief, but there
are no medicines that can prevent the disorder from
progressing [9,10]]. Which is occur in one or both
eyes and each eye may be affected differently. Eye
glasses or soft contact lenses may be used to correct
the mild nearsightedness and astigmatism that is
caused by the early stages for keratoconus. In a few
cases, a corneal transplant is necessary. However,
even after a corneal transplant, eyeglasses or contact
lenses are often still needed to correct vision [11,12].

CAUSES

The exact cause of keratoconus is unknown. Both
genetic and environmental factors may play a role in
the development of keratoconus..
The genetic factors involve abnormalities in the
structure of collagen, which result in a weak and
flexible cornea [13,14]. Keratoconus is more
common in people with Down syndrome, Marfan
syndrome, and Leber congenital amaurosis, and
certain genetic conditions. In these cases, the cause
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depends on the specific condition. Environmental
factors may include living in sunny, hot areas of the
world, while eye-rubbing is a major behavioral factor
in the disease. Malfunctioning enzymes that normally
help maintain the health of the cornea may play a
role.!>16 All of these factors contribute to the main
problem in keratoconus, which is the defective
collagen structure that results in thinning and
irregularity of the cornea. Keratoconus occurs more
frequently in patients with atopy (asthma and
eczema) or severe ocular allergies. It may also be
linked to hormonal factors because it is more
frequent during puberty and also may progress during
pregnancy. And long term rigid contact lens wear
also a risk factor [17,18].

PATHOGENESIS

Once initiated, the disease normally develops by
progressive dissolution of Bowman's layer which lies
between the corneal epithelium and stroma. As the
two come into contact, cellular and structural changes
in the cornea adversely affect its integrity and lead to
the bulging and scarring characteristic of the
disorder.1®*?%keratoconic corneas show signs of
increased activity by proteases, a class of enzyme
sthat break some of the collagen cross-linkages in the
stroma, with a simultaneous reduced expression of
protease inhibitors. Other studies have suggested that
reduced activity by the enzyme aldehyde
dehydrogenase may be responsible for a build-up
of free radicals and oxidising species in the cornea.
Whatever the pathogenetical process, the damage
caused by activity within the cornea likely results in a
reduction in its thickness and biomechanical strength
[21,22].
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DIAGNOSING KERATOCONUS

Your ophthalmologist may use a number of tools to
make a diagnosis of keratoconus, including:

A slit lamp, which combines an intense light source
with a microscope to examine your eyes

A keratometer to measure the curvature of the
cornea

Corneal topography, it creates a 3D model of the
cornea to detect any subtle changes. Which an
automated instrument projects an illuminated pattern
onto the cornea and determines its shape from
analysis of a digital image. The topographical map
reveals distortions or scarring in the cornea, with
keratoconus revealed by a characteristic steepness of
curvature which is usually below or around the centre
of the cornea. The topography record of the degree
and extent of the deformation is used for assessing its
rate of progression. Unilateral cases tend to be
uncommon. Sometimes it’s a mild condition in the
better eye, below the limit of clinical detection. It is
common for keratoconus to be diagnosed first in one
eye and not until later in the other. At our hospital,
we use a very sensitive pentacam occulyser which
records data from 25,000 points on the cornea [23-
25].

Different stages corneal topography:

Stage 1: Eccentric steepening Induced myopia and/or
astigmatism of < 5.0 D K-reading < 48.00D

Vogt's lines, typical topography

Stage 2: Induced myopia and/or astigmatism between
5.00 and 8.00 D K-reading < 53.00 D, Pachymetry >
400 pm

Stage 3: Induced myopia and/or astigmatism between
8.01 and 10.00 D K-reading > 53.00 D, Pachymetry
200 to 400 um

Stage 4: Refraction not measurable K-reading >
55.00 D Central scars, Pachymetry < 200 pm.
Corneal topography of stage Il keratoconus
[26,27]

Amitha S et al

ISSN 2349-7750

TREATMENT

Keratoconus is a known progressive disorder. All
modalities of treatment whether it is glasses, contact
lenses, all correct the refractive error secondary to the
cone formation; they do not treat the keratoconus.
Reason tells us that anything which is progressive
first needs to be stopped and for that there is only one
treatment that is available which is C3R or CXL.
Corneal collagen crosslinking (C3R/ CXL) is a well-
accepted and welcome addition to treatment options
for keratoconus. Before C3R was approved,
treatment options to rehabilitate vision were quite
limited, mostly to contact lenses and when they failed
one needed to undergo a penetrating keratoplasty. 2
Some of the treatments recommend for karatoconus

Contact lenses

Rigid (hard) or hybrid contact lenses may be
prescribed and are particularly effective in treating
keratoconus for a period of time. These are made
from a special material that allows the contact lens to
mask the abnormal shape of the cornea and improve
vision. However, contact lenses do not stop the
condition from progressing and will eventually
become ineffective.

Corneal ring segments

This is a surgical option involving the insertion of
clear plastic segments into the cornea. These
segments are designed to reshape the front surface of
the eyeCorneal ring segments are reserved for
advanced cases of corneal ectasia, where the patient’s
vision is not correctable with glasses or contact
lenses.?®
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A pair of Intacs after insertion into the cornea
A small incision is made in the periphery of the
cornea and two thin arcs  of polymethyl
methacrylate are slid between the layers of the stroma
on either side of the pupil before the incision is
closed by a suture.*®l The segments push out against
the curvature of the cornea, flattening the peak of the
cone and returning it to a more natural shape. The
procedure offers the benefit of being reversible and
even potentially exchangeable as it involves no
removal of eye tissue, thus correcting refractive
errors caused by keratoconus

Corneal collagen cross-linking

This treatment can effectively stop the progress of
keratoconus. It involves a combination of collagen
and riboflavin (vitamin B2), which are activated by
ultraviolet light to significantly strengthen the rigidity
of the cornea.

First, the top layer of the cornea (epithelium) is
gently removed. The cornea is then saturated with
collagen and riboflavin, and UV light applied to
activate the solution. This causes the collagen strands
to bond across the cornea and strengthen it. Early
treatment with collagen cross-linking can slow or
sometimes even stop progression of keratoconus.
The procedure takes approximately one hour and is
performed as an outpatient procedure in the clinic.
Patients usually experience some mild discomfort in
the immediate post-operative period.

Following treatment, the patient is fitted with a
contact lens that stays in place for up to three days.
Antibiotic drops are applied to the treated eye until
the surface of the eye has healed. This is followed by
steroid drops for approximately 5 to 6 weeks.

Amitha S et al

ISSN 2349-7750

Corneal transplantation (keratoplasty)

This will only be suggested if all other treatments
options have been exhausted. About 10-20% of
patients eventually require corneal transplantation.
There are two types of corneal transplants — partial-
thickness and full-thickness (or penetrating). It is
usually the latter that is recommended for patients
with keratoconus [31].

A corneal transplant is a complex procedure and
requires admission to a day surgery. It is generally
performed under local anaesthetic, with the option of
a sedative. During the procedure, your surgeon will
cut out the abnormal section of cornea and replace it
with donor cornea, which will be stitched into place.
The stitches will be removed at a later date. Your
own corneal cells will gradually grow and fuse to the
donor tissue. A full recovery can take up to a year.

RELATED DISORDERS
Several other corneal ectatic disorders also cause
thinning of the cornea:[30]

o Keratoglobus is a very rare condition that
causes corneal thinning primarily at the margins,
resulting in a spherical, slightly enlarged eye. It
may be genetically related to keratoconus.

. Pellucid  marginal  degeneration causes
thinning of a narrow (1-2 mm) band of the
cornea, usually along the inferior corneal
margin. It causes irregular astigmatism that, in
the early stages of the disease can be corrected
by spectacles. Differential diagnosis may be
made by slit-lamp examination.

) Posterior keratoconus, a distinct disorder
despite its similar name, is a rare abnormality,
usually congenital, which causes a non
progressive thinning of the inner surface of the
cornea, while the curvature of the anterior
surface remains normal. Usually only a single
eye is affected.

. post lasik ectasiais a complication
of lasik eye surgery.

CONCLUSION:

It is therefore difficult to say exactly how much the
treatment helped. None of the studies reported the
risk of eye sight getting worse but, on average,
treated eyes had better vision about 10 letters better
as compared to untreated eyes. Corneal collagen cross-
linking (CXL) seems to be accepted worldwide as a
breakthrough treatment in the management of
keratoconus Higher-quality studies are needed before
an appropriate metaanalysis can be conducted to
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confirm the importance of this treatment

REFERENCES:

1.

10.

11.

12.

Romero-Jiménez,  Miguel;  Santodomingo-
Rubido, Jacinto; Wolffsohn, James S. (1 August
2010). "Keratoconus: a review". Contact Lens &
Anterior Eye: The Journal of the British Contact
Lens Association. 33 (4): 157-166.

Feder R, Kshettry P (2005). "Non-inflammatory
Ectactic Disorders, Chapter 78". In Krachmer
J. Cornea. Moshy. ISBN 0-323-02315-0
Nottingham J. Practical observations on conical
cornea: and on the short sight, and other defects
of vision connected with it. London: J. Churchill,
1854,

Chunyu T, Xiujun P, Zhengjun F, Xia Z, Feihu
Z. Corneal collagen cross-linking in keratoconus:
A systematic review and meta-analysis.
Scientific Reports 2014;4:Article number 5652.
[DOI: 10.1038/srep05652]

Craig JA, Mahon J, Yellowlees A, Barata T,
Glanville J, Arber M, et al. Epithelium-off
photochemical corneal collagen cross-linkage
using riboflavin and ultraviolet a for keratoconus
and Kkeratectasia: a systematic review and
metaanalysis. Ocular Surface 2014;12(3):202—
14,

Hamada S, Patwary S, Amissah-Arthur KN,
Bunce C, McDonnell PJ. Corneal collagen cross-
linking for treating keratoconus. Cochrane
Database of Systematic Reviews 2013 Issue 6.
[DOI: 10.1002/14651858.CD010621]

Gore D, Shortt A, Allan B. New clinical
pathways for keratoconus. Eye 2013;27(3):329-
39.

Hovakimyan M, Guthoff R, Stachs O. Collagen
crosslinking: current status and future directions.
Journal of Ophthalmology 2012;2012:Article ID
406850

Rechichi M, Daya S, Scorcia V, Meduri A,
Scorcia G. Epithelial-disruption  collagen
crosslinking for keratoconus: One-year results.
Journal of Cataract and Refractive Surgery 2013;
Vol. 39, issue 8:1171-8.

Salman AG. Transepithelial corneal collagen
crosslinking for progressive keratoconus in a
pediatric age group. Journal of Cataract and
Refractive Surgery 2013;39(8):1164-70.
Viswanathan D, Males J. Prospective
longitudinal study of corneal collagen cross-
linking in progressive keratoconus. Clinical and
Experimental Ophthalmology 2013;41(6):531-
Hersh P, Greenstein S, Fry K. Corneal collagen
crosslinking for keratoconus and corneal ectasia:
One-year results. Journal of Cataract and
Refractive Surgery 2011;37(1): 149-60

Amitha S et al

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

ISSN 2349-7750

Greenstein S, Fry K, Hersh P. Effect of
topographic cone location on outcomes of
corneal collagen cross-linking for keratoconus
and corneal ectasia. Journal of Refractive
Surgery 2012;28(6):397-405.

Greenstein S, Fry K, Hersh P. In vivo
biomechanical changes after corneal collagen
cross linking for keratoconus and corneal ectasia:
1-year analysis of a randomized, controlled,
clinical trial. Cornea 2012;31(1):21-5.
Greenstein S, Shah V, Fry K, Hersh P. Corneal
thickness changes after corneal collagen
crosslinking for keratoconus and corneal ectasia:
one-year results. Journal of Cataract and
Refractive Surgery 2011;37(4):691-700.
Weissman BA, Yeung KK. Keratoconus.
eMedicine: Keratoconus Archived 12 January
2006 at the Wayback Machine.. Accessed 24
December 2011.

Fink BA; Wagner H; Steger-May K; et al.
(September 2005). "Differences in keratoconus
as a function of gender". American Journal of
Ophthalmology. 140 (3) :
45968. doi:10.1016/j.aj0.2005.03.078. PMID 16
083843.

Pearson AR, Soneji B, Sarvananthan N,
Sandford-Smith JH (August 2000). "Does ethnic
origin influence the incidence or severity of
keratoconus?”. Eye. 14 (4):6258. doi:10.1038/ey
€.2000.154. PMID 11040911.

Bowman W, On conical cornea and its treatment
by operation. Ophthalmic Hosp Rep and J R
Lond Ophthalmic Hosp. 1859;9:157.

Horner JF, Zur Behandlung des
Keratoconus. Klinische Monatsblatter fur
Augenheilkunde. 1869.

Pearson RM  (September 1989). "Kalt,
keratoconus, and the contact lens". Optometry
and Vision Science. 66 (9): 643—
6. doi:10.1097/00006324-198909000-

00011. PMID 2677884.

Castroviejo R (1948). "Keratoplasty for the
Treatment of Keratoconus". Transactions of the
American Ophthalmological Society. 46: 127-
53. PMC 1312756. PMID 16693468.
Castroviejo, R.: International Abstract of
Surgery, 65:5, December 1937.

Rebenitsch, Ronald L.; Kymes, Steven M.;
Walline, Jeffrey J.; Gordon, Mae O. (May
2011). "The Lifetime Economic Burden of
Keratoconus: A Decision Analysis Using a
Markov Model". American Journal of
Ophthalmology. 151 (5): 768—
773.€2. doi:10.1016/j.2j0.2010.10.034. PMC 471
4341. PMID 21310384.

Godefrooij, Daniel A.; van Geuns, Pepijn; de



https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-323-02315-0
http://www.emedicine.com/oph/topic104.htm
https://web.archive.org/web/20060112203357/http:/www.emedicine.com/OPH/topic104.htm
https://en.wikipedia.org/wiki/Wayback_Machine
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.ajo.2005.03.078
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/16083843
https://www.ncbi.nlm.nih.gov/pubmed/16083843
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Feye.2000.154
https://doi.org/10.1038%2Feye.2000.154
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/11040911
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1097%2F00006324-198909000-00011
https://doi.org/10.1097%2F00006324-198909000-00011
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/2677884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1312756
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1312756
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1312756
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/16693468
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714341
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714341
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714341
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.ajo.2010.10.034
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714341
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714341
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/21310384

IAJPS 2018, 05 (11), 13059-13064 Amitha S et al ISSN 2349-7750

Wit, G. Ardine; Wisse, Robert P. L. (1 May
2016). "What Are the Costs of Corneal Cross-
linking for the Treatment of Progressive
Keratoconus?". Journal of Refractive
Surgery. 32 (5): 355-
355. d0i:10.3928/1081597X-20160318-01

26. Vorvick LJ & Lushy FW. Keratoconus. Medline
Plus.

2014; http://www.nIm.nih.gov/medlineplus/ency/
article/001013.htm.

27. Keratoconus Treatment. Mayo Clinic. January
30, 2016; http://www.mayoclinic.org/diseases-
conditions/keratoconus/diagnosis-
treatment/treatment/txc-20180387.

28. Keratoconus treatment. American Academy of
Ophthalmology. March,
2015; http://www.aao.org/eye-
health/diseases/keratoconus-treatment.

29. How is  keratoconus  treated?. WebMD.
2015; http://www.webmd.com/eye-health/eye-
health-keratoconus?page=2#3.

30. Keratoconus treatment. American Academy of
Ophthalmology.

2015; http://www.aao.org/eye-
health/diseases/keratoconus-treatment

31. Keratomania:  Keratoconus  Support and
Awareness
Website: http://www.keratomania.com/



https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.3928%2F1081597X-20160318-01
http://www.nlm.nih.gov/medlineplus/ency/article/001013.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001013.htm
http://www.mayoclinic.org/diseases-conditions/keratoconus/diagnosis-treatment/treatment/txc-20180387
http://www.mayoclinic.org/diseases-conditions/keratoconus/diagnosis-treatment/treatment/txc-20180387
http://www.mayoclinic.org/diseases-conditions/keratoconus/diagnosis-treatment/treatment/txc-20180387
http://www.aao.org/eye-health/diseases/keratoconus-treatment
http://www.aao.org/eye-health/diseases/keratoconus-treatment
http://www.webmd.com/eye-health/eye-health-keratoconus?page=2#3
http://www.webmd.com/eye-health/eye-health-keratoconus?page=2#3
http://www.aao.org/eye-health/diseases/keratoconus-treatment
http://www.aao.org/eye-health/diseases/keratoconus-treatment
https://rarediseases.info.nih.gov/organizations/3451
https://rarediseases.info.nih.gov/organizations/3451
http://www.keratomania.com/

