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Abstract: 
Keratoconus is a progressive ocular disorder marked by corneal thinning and protrusion, resulting in visual impairments 

including blurred vision, glare, and halos. This descriptive research examines the clinical characteristics, diagnostic methods, 

and therapeutic alternatives for keratoconus. Diagnostic techniques, such as slit-lamp examination, keratometry, and corneal 

tomography, are essential for early identification. Non-surgical modalities, such rigid gas permeable lenses and scleral lenses, 

are efficacious for moderate situations, whilst surgical procedures like as corneal cross-linking, intrastromal corneal rings, and 

keratoplasty are utilized for more severe cases. The prognosis is positive with prompt diagnosis and compliance with therapy. 

Nonetheless, obstacles like as early identification, patient adherence, and the swift advancement of treatment modalities 

underscore the necessity for continuous research and patient education. 

Keywords: Keratoconus, cornea, eye disease, diagnosis, treatment, corneal cross-linking, keratoplasty, prognosis, contact 

lenses, surgery. 

 

 

 

 المستخلص:
القرنية المخروطية هي اضطراب بصري تقدمي يتميز بترقق القرنية وبروزها، مما يؤدي إلى ضعف البصر بما في ذلك عدم وضوح 

شخيص والبدائل العلاجية للقرنية المخروطية. الرؤية والوهج والهالات. يبحث هذا البحث الوصفي في الخصائص السريرية وطرق الت
تعتبر تقنيات التشخيص، مثل فحص المصباح الشقي، وقياس القرنية، والتصوير المقطعي للقرنية، ضرورية للتحديد المبكر. تعد الوسائل 

حين يتم استخدام الإجراءات  غير الجراحية، مثل العدسات الصلبة المنفذة للغاز والعدسات الصلبة، فعالة في الحالات المتوسطة، في
الجراحية مثل ربط القرنية، وحلقات القرنية داخل السدى، وتقويم القرنية للحالات الأكثر شدة. يكون التشخيص إيجابيًا مع التشخيص 

لاج تؤكد على ضرورة السريع والالتزام بالعلاج. ومع ذلك، فإن العقبات مثل التحديد المبكر، والتزام المريض، والتقدم السريع في طرق الع
 .البحث المستمر وتثقيف المريض

القرنية المخروطية، القرنية، أمراض العيون، التشخيص، العلاج، ربط القرنية، تقويم القرنية، التكهن، العدسات  الكلمات المفتاحية:
 .اللاصقة

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Introduction: 
Keratoconus is a progressive eye disorder characterized by the anterior protrusion of the cornea, which takes on a cone-like 

shape due to non-inflammatory thinning of the corneal stroma. This distortion leads to visual impairments such as myopia, 

astigmatism, and fuzzy vision. The condition typically begins in puberty and progresses into the third or fourth decade of life 

before stabilizing. It primarily affects the cornea's structure, causing it to weaken and change shape, which results in light not 

focusing properly on the retina, leading to blurred or distorted vision. While the severity of keratoconus can vary, it is important 

to note that approximately 90% of cases are bilateral (affecting both eyes), although the severity and progression can be 

asymmetrical. Both men and women are susceptible to the adverse effects of keratoconus, but it remains unclear if there is a 

significant disparity between the genders (Mahmoud et al., 2022). 

Keratoconus is uncommon, with prevalence estimates ranging from 1 in 2,000 to 1 in 10,000 individuals, contingent upon the 

examined population. Nonetheless, it is among the most prevalent reasons for corneal transplantation. The syndrome is more 

prevalent in specific communities, notably among those of Middle Eastern, South Asian, and East Asian heritage. Keratoconus 

often begins in youth or early adulthood, progressing for several years until settling in the third or fourth decade of life. A 

familial predisposition to the illness is a recognized risk factor, indicating a hereditary element, and the ailment is more 

commonly seen in persons with specific systemic disorders, such as Down syndrome or Ehlers-Danlos syndrome. 

Supplementary environmental risk factors including frequent eye rubbing, allergies, and ultraviolet exposure (Gomes, et 

al.2022). 

Keratoconus is a critical subject in ophthalmology since it can lead to considerable visual impairment if not identified and 

managed promptly. Mild instances may often be addressed with corrective lenses, however more severe cases may need 

complex interventions like corneal cross-linking (CXL) or corneal transplants to prevent development and restore vision. 

Timely identification is essential, since unmanaged keratoconus may result in permanent visual impairment and diminished 

quality of life. Furthermore, keratoconus significantly impacts healthcare expenditures, especially with the necessity for 

surgical procedures such as corneal transplants. Comprehending keratoconus is crucial for enhancing patient care and furthering 

research into more efficacious therapies and possible preventative methods. The genetic and environmental components of the 

syndrome offer significant insights into corneal biology and the mechanisms behind other ocular disorders (Alqudah, 2024). 

Study Significance: 
The importance of keratoconus research is its capacity to enhance comprehension, diagnosis, and treatment of this progressive 

ocular condition, which may result in considerable visual impairment if inadequately addressed. As keratoconus often begins 

in youth and advances throughout adulthood, prompt management is essential to mitigate its advancement and safeguard 

eyesight. Examining the fundamental genetic, environmental, and metabolic components linked to the illness may facilitate the 

development of more effective prevention strategies and tailored therapies. Moreover, innovations in diagnostic methods, such 

corneal topography and cross-linking treatments, provide optimism for improved management tactics that might diminish the 

necessity for expensive and intrusive interventions like as corneal transplants.  

The finding possesses considerable therapeutic significance, as keratoconus is a predominant cause of corneal transplants 

globally. A comprehensive understanding of its pathogenesis, risk factors, and development enables ophthalmologists to 

identify at-risk patient’s sooner, facilitating appropriate intervention and mitigating long-term effects on quality of life. This 

finding may also help lower healthcare expenses by facilitating early identification and non-invasive treatment alternatives, 

positioning keratoconus as a crucial subject for further exploration in ophthalmology. 

Limitations of the study: 
This investigation on keratoconus is constrained by many constraints. Primarily, as a descriptive research, it is predominantly 

dependent on secondary data from existing literature, potentially limiting the conclusions to already published material. The 

lack of primary data collection may result in incomplete representation of variability in clinical practices, patient demographics, 

and geographical disparities in healthcare access. Moreover, the study's design presents a risk of publication bias, wherein only 

studies with substantial results may be published, potentially disregarding research with equivocal or unfavorable outcomes. 

The study fails to thoroughly examine the economical and psychological effects of living with keratoconus, which may 

significantly influence treatment adherence and quality of life. Ultimately, the swift progress in treatments and diagnostics 

might render the study's conclusions obsolete when novel medications are developed. 

Definition of key terms: 
Cornea: The transparent, dome-shaped structure in the front of the eye that aids in focusing light onto the retina. Keratoconus 

results in a thinning and uneven shaping of the cornea, causing visual impairments (Balye).  

Myopia (Nearsightedness): A refractive anomaly wherein proximal items are perceived distinctly, whereas distal objects look 

indistinct. Keratoconus frequently exacerbates myopia owing to the cornea's uneven morphology. 

Astigmatism: A disorder characterized by an irregularly shaped cornea or lens, resulting in blurred or distorted vision. 

Keratoconus is caused by an abnormal curvature of the cornea (Sinjab, 2018).  

Corneal Topography: A diagnostic imaging modality that delineates the corneal surface. It aids in identifying anomalies, such 

as those associated with keratoconus, by generating intricate, three-dimensional representations of the cornea's morphology 

(Aramberri, 2024).  

Corneal Cross-Linking (CXL): is a therapeutic intervention for keratoconus that use ultraviolet radiation and riboflavin 

(vitamin B2) to fortify the collagen fibers in the cornea, therefore arresting disease development and maybe enhancing corneal 

stability (Alhayek, & Lu, 2015).  

Pachymetry: The assessment of corneal thickness. Pachymetry can be employed in keratoconus to evaluate the degree of 

corneal thinning, a fundamental characteristic of the condition (Ambrósio, et al.2011).  

Fleischer Ring: A pigmented ring on the cornea caused by iron deposition, commonly observed in individuals with  



 

 

 

keratoconus. It serves as a diagnostic indicator of the illness (Hu, et al.2020). 

Vogt’s Striae: Delicate stress lines seen in the cornea of persons with keratoconus, detectable with slit-lamp examination. 

They indicate corneal thinning and distension. 

Penetrating Keratoplasty (PKP): A surgical intervention in which the center region of the cornea is substituted with a donor 

cornea. This may be requisite in advanced instances of keratoconus when vision cannot be rectified with lenses or other 

therapies (Abdul Kadir, et al.2018). 

Intrastromal Corneal Rings (ICR): A surgical intervention for keratoconus involving the implantation of ring segments into 

the cornea to alter its shape and enhance visual acuity. 

Corneal Transplantation: The surgical procedure involving the replacement of a compromised or pathological cornea with a 

donor cornea. This may be essential in advanced instances of keratoconus when other therapies become futile (Liu, et al.2022). 

Bilateral: Pertains to a disorder impacting both eyes, as frequently observed in keratoconus, albeit the intensity and 

advancement may vary between the eyes. 

Systemic Associations: Pertains to health problems that may be correlated with keratoconus, like Down syndrome, Marfan 

syndrome, or Ehlers-Danlos syndrome, which exhibit a greater prevalence of keratoconus (Unni, & Lee, 2023).  

Eye rubbing: A behavioral component that may aggravate the advancement of keratoconus. Excessive eye rubbing can exert 

pressure on the cornea, leading to further thinning or deformation. 

Literature Review: 
 Etiology and Risk Factors: 

o Genetic Factors: 

Genetic predisposition significantly influences the development of keratoconus. Research indicates that individuals with a 

familial predisposition to the illness had an elevated chance of manifestation, suggesting a hereditary element. Particular genetic 

alterations, like those related to collagen or enzymes influencing corneal structure, have been proposed; nonetheless, the precise 

genetic pathways remain inadequately comprehended. First-degree relatives of persons with keratoconus exhibit a significantly 

elevated chance of getting the disorder, with a greater prevalence observed within families. The heredity of keratoconus 

indicates that genetic screening might potentially serve as an effective method for identifying those at risk (Daniell, & 

Sahebjada, 2022).  

o Environmental Triggers: 

Environmental variables have been identified as either triggers or accelerators of keratoconus. A prominent external component 

is eye rubbing, which can aggravate the disease by exerting pressure on the cornea, resulting in more thinning and irregularity. 

Chronic eye rubbing is especially common in patients with allergic diseases, such as atopic keratoconjunctivitis. Moreover, 

ultraviolet exposure constitutes an environmental risk factor, with research indicating that prolonged exposure to ultraviolet 

radiation may lead to the degradation of corneal tissue. Additional variables, including inadequate contact lens cleaning and 

mechanical damage, may potentially contribute to the exacerbation of the illness (Najmi, et al.2019). 

o Systemic Associations: 

Keratoconus is frequently linked to several systemic illnesses, especially connective tissue disorders. These encompass Down 

syndrome, Ehlers-Danlos syndrome, Marfan syndrome, and osteogenesis imperfecta. Under these circumstances, the aberrant 

structure or function of collagen and other extracellular matrix constituents might compromise the cornea's integrity, rendering 

it more susceptible to the thinning and deformation characteristic of keratoconus. These systemic illnesses are recognized to 

elevate the risk of keratoconus, and persons with these disorders should be observed for the emergence of corneal abnormalities 

(Unni, & Lee, 2023). 

 Pathophysiology: 

The pathophysiology of keratoconus include structural alterations and biomechanical compromise of the cornea, resulting in 

its distinctive thinning and protrusion. 

o Structural Changes in the Cornea: 

Keratoconus involves the thinning of the cornea, especially in the central and inferior areas, resulting in a conical morphology. 

This irregular protrusion disturbs the typical spherical curvature of the cornea, leading to astigmatism and myopia. Over time, 

the corneal collagen fibers deteriorate in alignment and strength, resulting in biomechanical compromise and subsequent 

deformation. This impairs the cornea's ability to preserve its form under intraocular pressure, intensifying the distortion. The 

corneal thinning diminishes its capacity to refract light accurately, resulting in blurred vision (Murthy, et al.2022). 

o Molecular changes: 

Protein Changes in Keratoconus (KC): 

Proteomic investigations have markedly enhanced our comprehension of the molecular alterations in keratoconus (KC). Initial 

protein investigations employing methods such as SDS-PAGE electrophoresis, originating in the 1980s, demonstrated a 

reduced quantity of collagen in corneas affected by keratoconus (KC). Immunohistochemistry further revealed decreased 

staining for Collagen type XII. Nonetheless, these approaches were constrained in their ability to detect all collagen types 

implicated in the illness process. Contemporary proteomic methodologies have shown that collagens type I, V, and XII exhibit 

distinct decreases in KC corneas (Acera, et al.2011). 

A fundamental element of keratoconus pathogenesis is collagen breakdown, thought to be induced by the overexpression of  



 

 

 

gelatinases. Numerous research has verified increased proteolytic activity in KC corneas, with one study observing a 2.2-fold 

rise in mRNA levels of catalase and a reduction in tissue inhibitors of matrix metalloproteinases (TIMP)-1. Furthermore, studies 

comparing keratoconus patients who received corneal collagen cross-linking (CXL) revealed no significant variation in 

proteolytic activity relative to untreated keratoconus patients, indicating that CXL does not modify the disease's biological 

characteristics but instead enhances tissue resistance to degradation. This underscores the continuous tissue remodeling in 

keratoconus, with eye rubbing leading to increased MMP-13 levels and perhaps hastening stromal loss. 

The significance of inflammation in keratoconus remains a subject of contention. Although KC is not classified as an 

inflammatory condition clinically, research has indicated a nuanced inflammatory response. Increased concentrations of 

cytokines, including IL-6, TNF-α, and IL-17, have been documented in the tears of individuals with keratoconus (KC). Mass 

spectrometry investigations have shown modified concentrations of proteins such as zinc-α2-glycoprotein, lactoferrin, and 

immunoglobulin kappa chain, which are often linked to antibacterial and anti-inflammatory reactions. The clinical relevance 

of these observations is ambiguous, especially for the decreased lactoferrin levels noted in other ocular surface disorders 

(Davidson, et al.2014). 

Subsequent proteomic analyses of the KC cornea have revealed alterations in the epithelium and stromal proteins. The 

epithelium proteome of KC corneas exhibits significant changes, characterized by elevated levels of cytoskeleton-related 

proteins such as S100A4 and gelsolin, with reduced levels of enolase 1, which is associated with basal cell development. This 

indicates compromised cell proliferation and differentiation, leading to the structural anomalies noted in the corneal epithelium. 

Additional research has shown an elevation in lamin-A/C and keratin type I, alongside a reduction in essential metabolic and 

structural proteins, including transketolase and phosphoglycerate kinase (Chaerkady, et al.2013). 

The proteomic profile of the corneal stroma indicates a notable depletion of critical extracellular matrix constituents, including 

as decorin, lumican, and keratocan, which are important for collagen arrangement and corneal clarity. These findings 

correspond with the clinical observation of corneal thinning in keratoconus. In contrast, increased levels of cell cycle regulators 

and ribosomal proteins indicate abnormal cell proliferation and translation in the corneal stroma, facilitating the course of the 

illness. 

 Clinical Features: 

Keratoconus (KC) presents with a progression of symptoms and specific clinical indications that often intensify with the 

advancement of the condition. Comprehending these characteristics is crucial for the prompt identification, diagnosis, and 

treatment of the illness. 

o Symptoms: 

Progressive Vision Impairment: 

A prevalent and initial sign of keratoconus is a progressive decline in visual acuity. This is mostly attributable to uneven 

astigmatism and myopia caused by corneal thinning and protrusion. Patients frequently experience challenges in achieving 

clear vision, despite the use of glasses or contact lenses, due to the irregularity of the corneal surface, which hinders the 

correction of refractive errors (Christy, & Tagare, 2020). 

Glare and Halos: 

Numerous persons with keratoconus have heightened sensitivity to light (photophobia). This sensitivity may result in visual 

disturbances, including glare and halos around lights, especially evident at night or in low-light circumstances. These sensations 

might considerably affect everyday tasks such as nocturnal driving. 

Image Ghosting: 

A notable symptom is the impression of phantasmagoric pictures, commonly referred to as shadowing or image doubling. The 

uneven shape of the cornea interferes with light entry into the eye, resulting in distorted and numerous visual perceptions. This 

sensation frequently endures despite the utilization of corrective lenses (Christy, & Tagare, 2020). 

o Signs: 

Corneal Steepening: 

The hallmark clinical manifestation of keratoconus is the gradual thinning and protrusion of the cornea, leading to a conical 

configuration. This steepening is predominantly noted in the middle or inferior areas of the cornea. Advanced imaging 

modalities, including corneal topography and tomography, are essential for identifying and measuring this steepening, as well 

as for tracking disease development (Piñero, et al.2012). 

Fleischer Ring: 

A Fleischer ring is a pigmented iron line that develops at the base of the conical cornea. The condition results from the 

accumulation of hemosiderin, a consequence of iron metabolism, in the epithelial cells. This ring is optimally observed using 

a slit lamp utilizing cobalt blue light and is regarded as a critical diagnostic characteristic of keratoconus. 

Vogt's Striae: 

Vogt's striae are delicate vertical stress lines located in the deep stroma and Descemet's membrane. These lines are commonly 

observed during slit-lamp examination and briefly vanish upon the application of mild pressure to the cornea. Their existence 

signifies corneal distension and significant structural alterations linked to keratoconus. 

Scissoring Reflex in Retinoscopy: 

During retinoscopy, a scissoring reflex may be noted, characterized by a distorted and irregular red reaction resulting from an 

uneven corneal surface. This reaction signifies uneven astigmatism, a characteristic of keratoconus. 

 



 

 

 Diagnosis of Keratoconus: 

To diagnose keratoconus, an ophthalmologist will evaluate your medical and familial history and do a comprehensive eye 

examination. Several tests are performed to analyze the structure of your cornea and discover early symptoms of keratoconus, 

as the condition frequently advances subtly in the early stages. These diagnostic procedures encompass both conventional and 

innovative techniques to ascertain the disease's extent, track its course, and inform treatment recommendations. 

Eye Refraction: 

This test examines the refractive error of the eye to determine how well you can see at various distances. The process entails 

utilizing a phoropter, an apparatus equipped with several lenses that assists in determining the optimal combination for 

achieving the clearest vision. Occasionally, an ophthalmologist may utilize a handheld device known as a retinoscope to assess 

the light reflexes from the retina, providing further insight into the eye's light refraction capabilities. This test is critical for 

diagnosing any refractive problems, including eye astigmatism, frequently linked with keratoconus. 

Slit-Lamp Assessment: 

A slit-lamp examination is essential for identifying keratoconus. A vertical beam of light is projected onto the eye's surface, 

and a low-powered microscope is employed to inspect the cornea. The physician examines for critical indicators of keratoconus, 

including: 

1. Corneal Steepening: Indicating the increasing bulging or conical form of the cornea. 

2. Fleischer Ring: A pigmented ring around the base of the cornea that can be seen under cobalt blue light. 

3. Vogt’s Striae: Delicate vertical lines seen in the corneal stroma, signifying stress due to distension. 

4. Scissoring reaction: Observed during retinoscopy, this reaction reveals uneven astigmatism induced by corneal 

deformation. 

The slit-lamp also helps detect secondary issues including corneal scarring or hydrops (sudden corneal edema), which can arise 

in severe instances. 

Keratometry: 

Keratometry examines the curvature of the cornea, concentrating a circle of light onto its surface and measuring the reflection 

to establish its form. In keratoconus, the cornea becomes increasingly uneven and steepened, which leads to greater 

astigmatism. Keratometry is effective for identifying these alterations and tracking the advancement of the illness. 

Computerized Corneal Mapping: 

o Corneal Topography: 

This imaging method generates a comprehensive map of the corneal surface, emphasizing regions of steepening and uneven 

curvature. It offers a topographical representation of the cornea, assisting doctors in seeing the morphology and patterns of 

corneal alterations characteristic of keratoconus, including central or inferior steepening. Regular topographic scans can 

monitor corneal changes over time, facilitating the early detection of keratoconus prior to the appearance of physical indications 

observable via slit-lamp examination (Dharwadkar, & Nayak, 2015).  

o Corneal Tomography: 

Corneal tomography offers enhanced, three-dimensional imaging, detailing the complete anatomy of the cornea, including 

thickness measurements and the configuration of its layers. Devices such as the Pentacam produce tomographic maps that can 

detect minor early indicators of keratoconus prior to the manifestation of topographic alterations. This method is exceptionally 

sensitive and beneficial for tracking illness development (Dharwadkar, & Nayak, 2015).  

o Pachymetry: 

Pachymetry measures corneal thickness, which is usually reduced in keratoconus. This examination can be conducted using 

ultrasonic or optical instruments and aids in determining if corneal thinning is substantial enough to necessitate procedures 

such as corneal cross-linking. 

Advanced Diagnostic Tools: 

o Corneal Biomechanics: 

Corneal biomechanics is a sophisticated diagnostic instrument that assesses the mechanical characteristics of the cornea. 

Keratoconus results in corneal degradation, compromising its structural integrity. Devices like the Oculus Corvis ST employ 

air puff-based evaluations to analyze the cornea's response to deformation. This offers critical insights into the cornea's 

structural integrity, facilitating the early identification of keratoconus and the assessment of therapy efficacy, such as corneal 

cross-linking (Bao, et al.2016). 

o Aberrometry: 

Aberrometry quantifies higher-order aberrations of the eye, which are frequently heightened in keratoconus due to the cornea's 

uneven morphology. Aberrometry quantifies optical aberrations, including ghosting, glare, and halos, which are common visual 

disturbances in keratoconus. It may also be utilized to create bespoke contact lenses and evaluate the effects of surgical 

interventions on visual quality (Atalay, et al.2021). 

 Management and Treatment Options for Keratoconus: 

Keratoconus is a degenerative disorder that alters the shape and integrity of the cornea, resulting in distorted vision and, in 

certain instances, significant visual impairment. Although keratoconus is incurable, many therapeutic methods exist to mitigate 

disease development and enhance visual results. These tactics can be categorized as non-surgical methods, surgical procedures, 



 

 

and novel therapies. 

o Non-Surgical Approaches: 

In the first phases of keratoconus, non-surgical interventions can frequently ameliorate visual problems and inhibit future 

advancement. 

Glasses: 

Eyeglasses may be beneficial in the first phases when the cornea exhibits just minor abnormalities. They can cure refractive 

defects including nearsightedness (myopia) and astigmatism, which are frequent in keratoconus. However, as the illness 

worsens and the cornea gets more uneven, glasses may no longer give good vision. 

Contact Lenses: 

Contact lens: provide a superior remedy for moderate to advanced keratoconus by enhancing eyesight through the formation 

of a smooth surface over the uneven cornea. The categories of contact lenses utilized comprise: 

Rigid Gas Permeable (RGP) lenses: serve as a primary option, effectively delivering a clean and steady image. They are 

engineered to conform to the cornea's uneven shape and minimize distortion. 

Scleral lenses: are bigger and sit on the sclera, the white area of the eye, instead than directly on the cornea. They establish a 

fluid-filled reservoir that facilitates a seamless optical surface, rendering them especially beneficial in the later phases of 

keratoconus, where RGP lenses may become too unpleasant or ineffectual (van der Worp, et al.2014). 

o Surgical Interventions: 

In later stages of keratoconus, surgical intervention may be necessary to prevent development or restore vision. 

Corneal Cross-Linking (CXL): 

Corneal cross-linking is a minimally invasive technique aiming at reinforcing the cornea to prevent future advancement of 

keratoconus. The treatment includes putting riboflavin (a kind of vitamin B2) to the cornea, followed by exposure to ultraviolet 

(UV) radiation. This process forms new linkages within the collagen fibers of the cornea, enhancing its structural integrity and 

stability. CXL is often employed in the early to intermediate phases of keratoconus and is notably successful in arresting the 

disease's development (Wu, et al.2021). 

Intrastromal Corneal Rings (ICRs): 

Intrastromal corneal rings, referred to as Intacs, are diminutive, curved implants introduced into the cornea to modify its surface 

contour. These rings facilitate corneal flattening, therefore diminishing irregular astigmatism and enhancing visual acuity. This 

method is frequently considered for individuals with intermediate keratoconus who are not yet eligible for a corneal transplant. 

It can also be used to increase contact lens tolerance (Zadnik, et al.2019). 

Penetrating Keratoplasty (PKP) or Deep Anterior Lamellar Keratoplasty (DALK): 

In cases with advanced keratoconus characterized by corneal scarring or significant thinning, corneal transplantation may be 

required. There are two primary categories of keratoplasty: 

Penetrating Keratoplasty (PKP): This treatment involves the complete replacement of the cornea with a donor cornea. PKP 

is often designated for instances of significant scarring or visual impairment. 

Deep Anterior Lamellar Keratoplasty (DALK): is a partial corneal transplantation procedure in which just the anterior layers 

of the cornea are excised and restored, while preserving the underlying healthy layers. This technique is less intrusive than PKP 

and may lower the risk of problems like graft rejection (Nanavaty, et al.2018). 

 

       Figure 1: DALK performed for keratoconus. 

 

Figure 2: Clear DALK graft 3 years after transplant for keratoconus. 

o Emerging Treatments: 



 

 

Gene Therapy: 

Progress in gene therapy may provide viable remedies for arresting or reversing the development of keratoconus. Scientists 

want to avoid the structural alterations leading to keratoconus by targeting key genes associated with corneal development and 

integrity (Farjadnia, et al.2015). 

Regenerative Medicine: 

Research is being conducted on stem cell therapy and other regenerative therapies to restore damaged corneal tissue or facilitate 

healing in the cornea. These therapies may offer a non-invasive method for treating keratoconus and diminishing the necessity 

for corneal transplants in the future. 

 Prognosis of Keratoconus: 

The prognosis for keratoconus relies on various factors, including the stage of the illness upon diagnosis, the success of 

treatment, and the patient’s commitment to care regimens. 

Untreated Keratoconus: 

Keratoconus, if untreated, may result in gradual visual impairment. The cornea gets progressively irregular, complicating vision 

correction with glasses or contact lenses. In extreme instances, the cornea may thin to the point of rupture, resulting in abrupt 

and considerable vision loss. Nevertheless, the majority of people with keratoconus may sustain functional eyesight for several 

years via appropriate care (Espandar, & Meyer, 2010).  

Treated Keratoconus: 

Early diagnosis and suitable treatment enable numerous persons to preserve or enhance their vision. Non-surgical alternatives, 

such contact lenses or spectacles, can deliver adequate vision correction throughout the early to moderate phases. Surgical 

procedures like as corneal cross-linking can arrest progression and obviate the necessity for a corneal transplant. In advanced 

instances, corneal transplant surgery can rehabilitate eyesight, however it may necessitate prolonged monitoring to guarantee 

graft viability. 

Factors Influencing Prognosis: 

Critical determinants of prognosis are early identification, essential for averting more corneal injury, and patient adherence to 

treatment regimens. Compliance with recommended contact lens usage, consistent follow-up appointments, and prompt 

surgical procedures can markedly enhance long-term visual results. 

 Challenges and Future Directions: 

Challenges in Early Diagnosis: 

The initial phases of keratoconus may be inconspicuous, with little discernible symptoms. Consequently, numerous people 

remain undiagnosed until the illness has advanced. Enhanced screening techniques, such as regular corneal mapping for people 

with a familial predisposition to keratoconus, may facilitate early detection of the condition (Pérez, et al.2014). 

Patient Compliance: 

For those utilizing contact lenses or receiving therapies such as corneal cross-linking, adherence to prescribed protocols is 

essential. Ensuring patients comply to recommended medications, attend follow-up appointments, and utilize their contact 

lenses appropriately is critical for effective management. 

Previous Studies: 
According to (Galvis, et al. 2015) Keratoconus is traditionally characterized as a gradual, non-inflammatory disorder that results 

in corneal thinning and steepening. The pathophysiological processes have been extensively studied for an extended period. 

Both hereditary and environmental factors have been linked to the condition. Recent investigations indicate a substantial 

involvement of proteolytic enzymes, cytokines, and free radicals; hence, while keratoconus does not fulfill all traditional criteria 

for an inflammatory illness, the absence of inflammation has been challenged. Most research on the tears of keratoconus 

patients have identified elevated amounts of interleukin-6 (IL-6), tumor necrosis factor-α (TNF-α), and matrix 

metalloproteinase-9 (MMP-9). Eye rubbing, an established risk factor for keratoconus, has recently been demonstrated to 

elevate tear concentrations of MMP-13, IL-6, and TNF-α. In the tear fluid of individuals with ocular rosacea, IL-1α and MMP-

9 levels have been dramatically raised, and instances of inferior corneal thinning, akin to keratoconus, have been documented. 

We conducted a literature assessment of documented biochemical alterations in keratoconus, suggesting that it may be, at least 

partially, an inflammatory disorder. 

In the study of (Bui, et al.2023) Keratoconus is a condition marked by increasing thinning and steepening of the cornea, 

potentially leading to substantial vision impairment due to excessive astigmatism, corneal scarring, or corneal perforation. 

Timely identification and assessment of keratoconus are crucial for efficient management and intervention. Various screening 

techniques, including corneal topography and tomography, corneal biomechanics, and genetic testing, are being advanced to 

identify keratoconus in its first stages. Once discovered, prevention of advancement is the basis of keratoconus therapy. Corneal 

collagen cross-linking is a minimally invasive therapeutic intervention that can impede or terminate the advancement of 

keratoconus. Recent research has explored the possible application of copper sulfate eye drops (IVMED-80) and extracellular 

vesicles as non-invasive therapeutic alternatives to inhibit the development of keratoconus. Current therapies for visual 

rehabilitation including scleral lenses, intracorneal ring segments, corneal allogenic intrastromal ring segments, and deep 

anterior lamellar keratoplasty. The safety and effectiveness of these novel therapeutic modalities for keratoconus are now under 

investigation. 

According to (Santodomingo-Rubido, et al.2022) Keratoconus is a bilateral and asymmetric condition characterized by gradual 

corneal thinning and steepening, resulting in uneven astigmatism and diminished visual acuity. Traditionally, the illness has 

been classified as a noninflammatory disease; however, more recently it has been connected with ocular inflamma- tion. 

Keratoconus often manifests in the second and third decades of life and advances till the fourth decade. The illness affects all 



 

 

 

 races and both sexes. The prevalence and incidence rates of keratoconus are estimated to range from 0.2 to 4,790 per 100,000 

individuals and from 1.5 to 25 cases per 100,000 individuals per year, respectively, with the greatest rates often observed in 

those aged 20 to 30 and among Middle Eastern and Asian ethnic groups. The most often encountered histological findings are 

progressive stromal thinning, rupture of the anterior limiting membrane, and subsequent ectasia of the central or paracentral 

cornea. A family history of keratoconus, eye rubbing, eczema, asthma, and allergies are risk factors for developing keratoconus. 

Identifying keratoconus in its first stages continues to be a hurdle. Corneal topography is the major diagnostic technique for 

keratoconus identification. In initial situations, the utilization of a singular measure for diagnosing keratoconus is inadequate; 

hence, corneal topography, corneal pachymetry, and higher-order aberration data are now routinely employed. The severity 

and course of keratoconus can be categorized according to morphological characteristics, disease progression, ocular 

manifestations, and index-based systems. The therapy of keratoconus is contingent upon the severity and course of the illness. 

Mild cases are often addressed with spectacles, moderate cases with contact lenses, and severe cases that cannot be controlled 

with scleral contact lenses may necessitate corneal surgery. Surgical intervention is applicable for mild to moderate instances 

of progressive keratoconus, predominantly by corneal cross-linking. This article gives an updated overview on the diagnosis, 

epidemiology, histology, aetiology and pathogenesis, clinical characteristics, detection, classification, and management and 

therapy techniques for keratoconus. 

Methodology: 
This research on keratoconus employs a descriptive methodology to deliver a thorough summary of the ailment, including its 

diagnostic techniques, treatment alternatives, and prognosis. The descriptive method is used since it facilitates a comprehensive 

examination and documenting of several facets of keratoconus, encompassing its clinical characteristics, progression, and 

treatment techniques. This study will depend on the examination of current literature, comprising peer-reviewed publications, 

clinical case studies, and expert views, to collect data on the disease's pathogenesis, symptoms, and diagnostic methods. The 

research will evaluate the efficacy of various treatment methods, ranging from non-surgical therapies like contact lenses to 

sophisticated surgical procedures such as corneal cross-linking and keratoplasty. The study seeks to synthesize evidence from 

several sources to deliver a comprehensive and precise account of keratoconus, beneficial for both doctors and patients in 

comprehending the condition and its care. 

Results: 
This descriptive research indicates that keratoconus is a progressive, degenerative ocular condition characterized by corneal 

thinning and protrusion, resulting in visual impairment. Common symptoms include impaired vision, glare, halos, and ghosting 

of pictures. Diagnostic instruments like slit-lamp exams, keratometry, computerized corneal mapping, and corneal tomography 

were recognized as essential for identifying the condition, particularly in its first phases. Non-surgical therapies like eye rigid 

gas permeable lenses and scleral lenses have been beneficial in controlling mild to moderate keratoconus. In more advanced 

instances, surgical treatments, including corneal cross-linking, intrastromal corneal rings, and keratoplasty, were emphasized 

as major therapy possibilities. The prognosis for individuals with early identification and compliance with therapy is often 

favorable, with considerable enhancements in visual acuity attainable. 

Recommendations: 
Early Detection: Routine eye screenings, especially for individuals with a family history of keratoconus or other risk factors, 

should be promoted to ensure early diagnosis and intervention. 

Patient Education: Healthcare providers should emphasize the importance of compliance with prescribed treatments, such as 

the use of specialized contact lenses or undergoing corneal cross-linking, to halt disease progression. 

Advancing Treatment Options: More research should be directed toward exploring emerging therapies, including gene 

therapy and regenerative medicine, to improve treatment outcomes and reduce the need for invasive procedures. 

Patient Support: Psychological and socio-economic support for patients should be integrated into the treatment plan to address 

challenges related to vision impairment and the impact of living with keratoconus. 

Conclusion: 
Keratoconus is a notable source of vision impairment, especially among younger persons; nevertheless, early discovery and 

suitable care can regulate the disease's course. Non-surgical alternatives such as rigid gas permeable glasses effectively correct 

eyesight in early and moderate situations, however modern surgical methods, including corneal cross-linking and keratoplasty, 

yield substantial enhancements for individuals with severe keratoconus. The research underscores the significance of consistent 

monitoring and the impact of novel therapies on improving long-term outcomes. Ongoing investigation into non-invasive 

therapies and the genetic underpinnings of the disease may provide more efficacious prevention strategies and treatments in 

the future. 
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