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DESCRIPTION
The cornea, a transparent layer that forms the front part of the 
eye, plays an essential role in focusing light onto the retina. Its 
unique structure and composition enable it to maintain 
transparency while providing mechanical strength and flexibility. 
Understanding the cornea's biomechanical behavior during air-
puff perturbations is vital for various clinical applications, 
including the assessment of corneal health, diagnosis of diseases 
and monitoring the effectiveness of treatments. The epithelium, 
bowman’s layer, stroma, descemet’s membrane and endothelium. 
Each layer has specific properties that contribute to the overall 
functionality of the cornea. Epithelium is the outermost layer is 
composed of stratified squamous epithelial cells, providing a 
protective barrier against environmental factors and pathogens. 
The epithelium also plays a role in maintaining corneal 
hydration and transparency. Bowman’s Layer is situated beneath 
the epithelium, this acellular layer consists of randomly arranged 
collagen fibers, contributing to the cornea's strength and stability. 
Stroma is the thickest layer, comprising approximately 90% of 
the corneal thickness, consists of organized collagen fibrils and 
keratocytes. The precise arrangement of collagen fibers is 
essential for maintaining corneal transparency and providing 
structural support. This thin, acellular layer acts as a basement 
membrane for the endothelium and provides additional 
structural integrity. The innermost layer consists of a single layer 
of endothelial cells responsible for maintaining corneal 
dehydration and transparency. The health of the endothelium is 
vital, as it regulates fluid balance and nutrient exchange.

Air-puff perturbation involves delivering a brief burst of air onto 
the corneal surface, creating a rapid change in pressure. This 
technique is commonly used in clinical settings to assess corneal 
biomechanical properties. Measuring corneal thickness before 
and after the air puff provides insight into the cornea’s 
deformation and recovery characteristics. Ocular Response 
Analyzer (ORA) device assesses corneal hysteresis and elasticity by 
measuring the corneal response to air pressure changes.

This refers to the difference between the pressure applied to the 
cornea and the pressure at which the cornea returns to its 
original shape. A higher hysteresis value indicates greater energy 
absorption and resilience against deformation. In contrast, lower 
hysteresis values can be associated with conditions such as 
keratoconus, where the cornea becomes weaker and more 
deformable. Elasticity describes the ability of the cornea to 
return to its original shape after deformation. During air-puff 
perturbations, the cornea exhibits elastic behavior, which is 
crucial for maintaining its structural integrity. Changes in 
corneal elasticity can indicate underlying pathological 
conditions. The cornea exhibits viscoelastic behavior, meaning it 
has both elastic and viscous properties. When subjected to an air 
puff, the cornea displays a time-dependent response, with a 
combination of immediate deformation and gradual recovery. 
This viscoelastic response is vital for absorbing mechanical forces 
and preventing injury. The cornea’s thickness may change 
during air-puff perturbations. A decrease in thickness can 
indicate increased deformation, while an increase may suggest 
swelling or fluid accumulation. Monitoring these changes is 
essential for diagnosing conditions that affect corneal health. 
The cornea’s response to air-puff perturbations can be 
quantified by analyzing the time it takes for the cornea to return 
to its baseline shape after the puff. This dynamic response 
provides valuable information about the corneal biomechanical 
properties and can help identify potential abnormalities.

Age-related changes in corneal structure and composition can 
influence its biomechanical properties. Older individuals may 
exhibit decreased corneal elasticity and hysteresis, making them 
more susceptible to conditions such as glaucoma and corneal 
ectasia. Procedures like Laser-Assisted In-Situ Keratomileusis 
(LASIK) or Photorefractive Keratectomy (PRK) alter the corneal 
structure, potentially affecting its response to air puff. 
Understanding these changes is important for post-operative 
assessments and management. Conditions such as keratoconus, 
corneal dystrophies and endothelial dysfunction can significantly 
impact the cornea's biomechanical behavior. Patients with these 
conditions may exhibit altered hysteresis, elasticity and overall 
corneal response. Prolonged contact lens use can influence
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corneal health. Factors such as humidity, temperature and 
exposure to pollutants can influence corneal hydration and overall 
health, thereby affecting its response to air-puff perturbations.
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corneal hydration and thickness, affecting its biomechanical 
properties. Evaluating the cornea’s response during air-puff 
perturbations can help assess the impact of contact lenses on 
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