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Abstract

The present review aimed to investigate the impact of keratoconus on patient well-being. Improving the quality of life of patients
remains a key focus in modern medicine. The advent of advanced therapeutic methods has significantly slowed the progression
of numerous diseases. Among the various causes of visual impairment, corneal diseases play a major role. Statistically, one in
four people with vision problems suffers from a corneal condition. In particular, keratoconus is a pressing concern globally,
affecting a significant portion of the young and working-age population. Researchers have investigated various factors that
contribute to the development of keratoconus, including genetic, environmental, mechanical, allergic, and other causes. As the
disease progresses, it can severely affect the quality of life of patients. However, surgical treatments such as cross-linking have
shown significant improvements, leading to reduced anxiety and better overall outcomes. With the advancements in diagnostic
technology, healthcare providers can now assess and enhance the quality of life for keratoconus patients during treatment.
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Introduction

Keratoconus is a significant condition that demands
attention from healthcare professionals due to its impact
on vision. It is characterized by the progressive thinning
of the cornea, its deformation, and the onset of ametropia
with irregular astigmatism, leading to a decline in visual
acuity. The prevalence of keratoconus is influenced by
social and regional factors [1-3]. The condition is
particularly prevalent among young individuals, with
active development occurring during puberty; however,
the progression tends to stabilize as individuals age. The
disease affects between 50 and 265 individuals per
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100,000 people. In 4.3-15% of cases, keratoconus affects
only one eye, but over the next 16 years,
ophthalmologists observe the disease progressing to the
second eye in 50% of cases. Keratoconus significantly
impacts the quality of life of patients, not only due to the
decreased visual acuity but also because of the increased
risk of severe emotional and mental health issues [4-7].

Many healthcare professionals have attempted to classify
keratoconus, but the classification system proposed by
Abugova [4] has gained practical application. This
system identifies several types of keratoconus, including
island-top, blunt-top, peak-shaped, peak-shaped atypical,
low-top, and low-top atypical. Based on the nature of the
disease, three distinct forms of keratoconus have been
recognized: non-progressive, slowly progressing, and
rapidly progressing. The treatment approach for
keratoconus depends on the stage of the disease, with the
primary objectives being to improve visual acuity, slow
the disease progression, and enhance the patient’s quality
of life [8-12]. Treatment methods include: the use of
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glasses or soft contact lenses during the early stage, rigid
gas-permeable lenses for more advanced stages, and
corneal transplantation at the late stage. The treatment
process is complicated by the fact that keratoconus can
have a genetic basis, and may be part of the broader
pathology of the eye. As a result, this condition remains
a topic of significant interest for both medical
professionals and researchers [13-18].

The present review study aimed to investigate the impact
of keratoconus on patient well-being.

Results and Discussion

Keratoconus:
classification
Numerous researchers have explored the various factors
contributing to the development of keratoconus,
including hereditary, environmental, mechanical, and
allergic causes. The environmental situation, including
increased radiation, has been shown to have a
considerable impact on the health of individuals, with a
higher incidence of keratoconus observed in areas with
increased radiation pollution. Additionally, the endocrine
theory has gained support, as dysfunction in the
endocrine glands has been identified in many cases of
keratoconus. The disease often begins during puberty, a
period when hormone production in the endocrine glands
is at its peak [19-21].

Keratoconus can also occur in combination with other
conditions, such as diabetes, and is often linked to
autoimmune disorders like hypersensitivity to allergens,
asthma, irritable bowel syndrome, and ulcerative colitis.
Research has shown that around 50% of individuals with
keratoconus have a history of atopic diseases. The
mechanical theory of keratoconus development is also
well-documented, with factors such as frequent eye
rubbing and the prolonged use of contact lenses
contributing to corneal damage. Genetic predisposition is
another significant factor, as familial cases of
keratoconus have been reported in medical practice,
supporting the theory of a hereditary component in the
disease’s development [22-24].

Several classifications of keratoconus are outlined in the
scientific literature. Early classifications primarily
focused on the disease’s progression stages and the
measurement of visual acuity without correction.
However, this indicator was later deemed unreliable.
Among the various classification systems, M. Amsler’s

developmental  possibilities  and

system is considered one of the most suitable, identifying
four stages of the disease, as shown in Table 1.

Table 1. M. Amsler’s classification of keratoconus

Stage Observed changes

| - Early signs of nerve fibers in the cornea

- Changes in endothelial cells

- Minor changes in ophthalmometric readings

1l - Appearance of keratoconus lines

- Distorted ophthalmometric readings

]| - Clouding of Bowman’s membrane

- Noticeable ophthalmometric changes

v - Significant clouding of the corneal stroma

- Changes in Descemet’s membrane

Given advances in medical technology, which allow for
more detailed observations at a microscopic level, this
classification is becoming less relevant. Identifying
keratoconus in its subclinical stage is now considered the
most important aspect of diagnosis.

Another classification system, proposed by J. Buxton, is
presented in Table 2.

Table 2. J. Buxton’s classification of keratoconus

Stage Observed changes

| - Corneal radius around 7.5 mm

- Irregular astigmatism

1 - Corneal radius between 7.5 mm and 6.5 mm

- Changes in ophthalmometric readings

11 - Corneal radius less than 6.5 mm

v - Corneal radius less than 5.6 mm

The classification provided by Kasparov and Kasparov

[15] offers a more detailed approach, categorizing

keratoconus into three stages:

e Stage I: Chronic progressive, further divided into
early, developed, and advanced sub-stages.

e Stage Il: Acute, either in the initial or advanced

phases.

e Stage Ill: Complicated forms of the disease,
including subluxation of the lens or Castroviejo
syndrome.

These stages are accompanied by treatment

recommendations. However, with ongoing technological
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advancements, the existing classification systems are
being refined to accommodate the latest insights.

In terms of treatment, the main goals for healthcare
providers are:

o Correcting existing optical issues.

e  Stabilizing the disease process.

e Restoring corneal function and structure.

Treatment options can be broadly divided into surgical
and non-surgical approaches. Non-surgical treatments
generally involve glasses or contact lenses. Although
glasses may initially provide relief, they become less
effective as astigmatism progresses. For patients with
more advanced disease, contact lenses are a common
solution. Several types of contact lenses are available:

e  Soft lenses

¢ Rigid gas-permeable lenses

e Scleral lenses

e Hybrid lenses

Rigid gas-permeable lenses are the most effective for
correcting refractive errors and improving the regularity
of the corneal surface. However, they can cause corneal
erosion and increase the risk of infection.

Scleral lenses can be used at various stages of
keratoconus and have been shown to reduce stress on the
corneal surface. However, there is ongoing debate among
doctors regarding the impact of wearing contact lenses on
the disease’s progression. Some researchers suggest that
contact lenses may contribute to keratoconus progression
by causing mechanical stress, which can lead to corneal
inflammation and thinning. Conversely, other experts
argue that these lenses can help stabilize the condition
[25-27].

Surgical options are often recommended when contact
lenses or glasses are no longer effective. For example,
femtolaser refractive autokeratoplasty is considered for
stage Il or IV keratoconus. This technique involves
deep, non-penetrating resection of the corneal stroma to
restore the shape of the cornea.

Corneal collagen crosslinking, another surgical method,
not only stabilizes the disease but also aids in treatment.
This method strengthens the cornea by creating bonds
between collagen fibers through a photochemical
reaction. However, it is only suitable for patients with
corneas thicker than 400 microns. The procedure can
reduce the degree of myopia and astigmatism, and it
slows disease progression. The effects typically last for

three years, after which collagen renewal decreases, and
in some cases, there is a slight decline in vision and
progression of the disease [28-31].

A combination of photorefractive and phototherapeutic
keratectomy has been suggested for stages | and Il of
keratoconus, particularly for patients over 40 or those
unable to tolerate contact lenses. This approach helps
form a fibrocellular membrane that enhances corneal
strength. Femtolaser circular keratotomy, which creates
a deep circular incision, helps reduce astigmatism and
strengthens the cornea by stimulating connective tissue
formation.

Epikeratoplasty can also be used to reduce astigmatism
and improve the shape of the cornea, but it requires a
lengthy recovery period. This method’s advantage is the
low risk of immunological and postoperative
complications, thus minimizing the chances of implant
rejection.

For acute keratoconus, penetrating keratoplasty is the
primary treatment, achieving transparent grafting in
nearly 95% of cases. However, this procedure carries a
high risk of postoperative complications. Intrastromal or
interlayer keratoplasty, which involves placing a graft
into the cornea’s layers to protect it from external factors,
is also common. This method has a high success rate in
terms of graft transparency and tissue compatibility [32-
35].

The impact of keratoconus on patient welfare

Studies on keratoconus often focus on how the disease
affects the patient’s psychological and emotional well-
being. Some researchers have observed common
personality traits among patients, such as lower
adaptability, disorganization, anxiety, and passive
aggression. However, other studies argue that these traits
are not unique to keratoconus patients but are seen in
individuals with other chronic eye conditions due to
reduced vision.

The timing and progression of the disease can
significantly  affect the patient’s psychosocial
development. Research has debunked the notion of a
“keratoconic personality” after comparing individuals
with keratoconus and those with severe myopia. No
significant personality differences were found between
the two groups.

Several studies have explored the connection between
keratoconus and mental health disorders. One case
involved a patient with schizophrenia and keratoconus,
which developed at the age of 17 years. The patient, who
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had a history of psychotropic drug use, experienced a
schizophrenia relapse after undergoing bilateral
keratoplasty at the age of 21 years. The patient linked the
worsening of his condition and symptoms, such as
incoherent speech, to the implantation of corneal
segments. Other cases involving young adults with both
keratoconus and schizophrenia have also been reported,
with symptoms like disorganization, suicidal tendencies,
and body dysmorphia [36-40].

Despite extensive research, a direct link between
keratoconus and schizophrenia remains inconclusive.
However, there is evidence suggesting that mental illness
can indirectly influence the development and progression
of keratoconus.

The progression of keratoconus can be influenced by a
disruption of normal bodily functions or a loss of self-
control, which leads to mechanical damage to the cornea.
Constant rubbing of the eyes, resulting from mechanical
irritation, can cause keratectasia. Repeated damage to the
corneal epithelium may result in stretching, thinning, and
disruption of the fibrillar matrix, which compromises the
integrity of the cornea.

A rapid progression of bilateral corneal ectasia has been
observed in patients with bilateral keratoconus,
particularly in cases involving neurological disorders
such as Tourette’s syndrome, which is characterized by
repetitive motor tics. This condition can lead to
compulsive eye rubbing, exacerbating the disease.

As the disease progresses, a decline in the patient’s
quality of life is often noted. However, significant
improvements have been observed following surgical
treatments, such as corneal crosslinking. Studies show
that anxiety levels decrease in patients after such
procedures, and many patients experience long-term
improvements in their quality of life after treatments like
crosslinking and corneal transplantation [40-44].

Conclusion

The concept of “quality of life”” began to gain attention in
the 1960s, being defined as a state where a person’s
physical, social, and emational needs are optimally
satisfied. Health assessment is a key factor in
determining one’s quality of life, making it a critical
component of medical goals. Enhancing a patient’s
quality of life is often used as a measure of the
effectiveness of medical treatments.

For patients with keratoconus, the impact of visual
impairment on quality of life can be more significant than

the effects of many other diseases, including those
affecting the cardiovascular system. Therefore,
evaluating and improving the quality of life in these
patients is of paramount importance.
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