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Background: The present study was conducted to evaluate the central 

corneal thickness in patients with vernal keratoconjunctivitis (VKC). 

Material and Method: The study was conducted in Department of 

Ophthalmology, Government Medical College Srinagar Jammu & 

Kashmir, India between October 2016 and January 2018. The study 

group included  424 eyes of 212 patients with vernal 

keratoconjunctivitis and 424 eyes of 212 age and sex matched normal 

subjects were selected as a control group. The central corneal thickness 

was measured with TOPCON SP-3000(USA). 

Result: In the study group, out of 212 patients, 145 were males and 67 

were females. Majority were in the age group of 5-10 years. The mean 

central corneal thickness was 495.9±30.7 µm in the study group and 

540.30±38.91 μm in the control group, and the difference was 

statistically significant (p<0.001). 

Conclusion: The central corneal thickness in patients with Vernal 

Keratoconjunctivitis (VKC) is low as compared to age and sex matched 

control population. Evaluation of corneal thickness is important in 

situations such as corneal refractive surgery and contact lens use, and is 

an essential parameter in a wide range of ocular disorders, including 

glaucoma and keratoconus. Therefore, ophthalmologists should be 

aware of the low central corneal thickness in patients with Vernal 

Keratoconjunctivitis. 
 

                 Copy Right, IJAR, 2019,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Vernal keratoconjunctivitis (VKC) is a bilateral, chronic, external ocular inflammatory disorder, mainly affecting 

patients in their first or second decade.
1
 It is common in warm, temperate climates during spring and summer 

seasons. The onset of disease is generally before the age of 10 years. It lasts for 2 to 10 years and it usually resolves 

during late puberty.
2
 A male preponderance has been observed, especially in patients under 20 years of age, among 

whom the male:female ratio is 4:1–3:1.
3
 VKC is characterized by symptoms like itching, photophobia, watering, 

foreign body sensation, thick ropy mucoid discharge, blepharospasm and signs like confluent papillary hypertrophy 

on the limbus and tarsal conjunctiva.
4 
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Figure 1:- 

 

Vernal keratoconjunctivitis is a condition mediated by Th2 lymphocytes and the precise roles of mast cells, 

eosinophils, fibroblasts and their cytokines in the inflammatory process and the remodeling of conjunctival tissue 

remain poorly established.
5
 

 

Vernal keratoconjunctivitis is associated with complications like superficial punctate keratitis with superficial 

pannus, pseudogerontoxon, shield ulcer, peripheral corneal stromal degeneration leading to astigmatic type of 

refractive error, keratoconus which leads to visual impairment. 

 

Central corneal thickness (CCT) is important as an indicator of overall corneal health
6
, and corneal thickness 

measurement has recently gained recognition as having implications in contact lens use and refractive surgery, as 

well as being an early diagnostic tool for individuals at higher risk of developing primary open-angle glaucoma
7,8

. 

 

In our clinical practice, we see many patients of VKC every year but measurement of central corneal thickness is not 

performed routinely in every case. Hence this study was conducted with the aim of detecting corneal thickness 

changes in VKC subjects. 

 

Materials And Methods:- 

The study was carried out in Department of Ophthalmology, Govt. Medical College Srinagar   over a period of two 

years. The age group of the patients was 5- 20 years and both the genders were selected for the study. The study was 

approved by the ethical committee of the institute. 

 

The study group consisted of 424 eyes of 212 patients with chief complaints consistent with VKC. The control 

group included 424 eyes of 212 eyes of age and sex matched healthy individuals without any ophthalmic or systemic 

pathology. 

 

The patients or their parents were interviewed as to details of history including age of onset, duration of illness, 

frequency of eye rubbing, visual difficulties and presence of allergic disease. 

 

All the participants underwent detailed ocular examination including recording of best corrected visual acuity 

(BCVA), slit lamp biomicroscopy, retinoscopy, fundus examination, pachymetry and corneal topography. 

 

Patients with KCN or suspected KCN and patients with cataract, corneal epithelial defect, or corneal punctate 

epithelial erosions were excluded from the study. Patients with a history of ophthalmic or systemic pathology, or 

those who were currently using topical medication were not included in the study. 

 

 
Figure 2:-  
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CCT was measured with TOPCON SP-3000(USA) pachymeter. For the statistical analyses, we excluded patients 

with a history of corneal disease, ocular trauma, and/or ocular surgery in 1 or both eyes due to factors that impaired 

accurate CCT measurement (Fuchs’ dystrophy, corneal edema, or stromal scarring). 

 

Data analyses were conducted using Statgraphics
® 

Plus ver. 5.1 (Statistical graphics Corp, USA) and SPSS ver. 15.0 

(SPSS Inc., Chicago, IL, USA). Standardized kurtosis and standardized skewness were derived to measure spread, 

and data distribution was considered normal if spread values were between –2 and 2. One-way analysis of variance 

(ANOVA) was used when comparing groups. A 95% normal range (defined as the mean ±1.96 SD) summarizes the 

range of CCTs in 95% of the eyes. Linear regression analysis was used to detect correlation between variables. A p 

value of ≤0.05 was accepted as statistically significant. 

 

Results:- 
The study group consists of 212 patients. The mean age was 10.8±4.19 years (range 5-20 years) and maximum 

patients were clustered between 5-10 years of age. Out of 212 patients,145 were males and 67 were females. The 

mean age of onset of the disease was7.6±3.43 years with maximum (51.9%) patients having age of onset between 5-

9 years of age. The mean duration of illness was 3.2± 2.69 years. The most common symptoms present were itching 

(100%), redness (99.1%) and ropy discharge (56.1%). About 88 % of the patients rubbed their eyes frequently (> 8 

times) and 12% rubbed their eyes occasionally (< 4 times).The mean central corneal thickness (CCT) among the 

study eyes was 495.9±30.7μm and 540.30±38.91 μm in the control group. Analysis by ANOVA showed that the 

difference in mean CCT between the VKC group and the healthy control group was significant (p<0.001). 

 

Discussion:- 
Vernal keratoconjunctivitis is known to be one of the most severe forms of ocular allergy with potential to cause 

corneal damage and permanent visual loss. Corneal involvement in VKC patients occurs in the form of superficial 

punctate keratitis, with superficial pannus, pseudogerontoxon, shield ulcer, astigmatism and keratoconus. 

Microtrauma due to eye rubbing in susceptible individuals injures the epithelium, leading to cytokine release, 

myofibroblast differentiation, a change in biomechanical forces and thinning of corneal tissue and this has been 

proposed as the possible mechanism in central corneal thinning.  

 

Matrix metalloproteinases (MMPs) have been implicated as a factor in the corneal tissue damage seen in 

keratoconus in VKC. These degradative enzymes normally function in epithelial turnover; elevated MMP levels due 

to chronic corneal epithelial trauma results in excessive extracellular matrix degradation and destruction of corneal 

tissue. In a study by Kumagai et al, active forms of MMP-2 and MMP-9 were found at higher levels in the tears of 

VKC patients compared to healthy controls and patients with other forms of AC, indicating that these 2 MMPs may 

play a role in the corneal thinning frequently seen in VKC patients
9,10,11

. 

 

Maintenance of corneal thickness depends on a healthy endothelium with an intact barrier function, making the 

central corneal thickness an important indicator of overall corneal health
6
. Significant alterations in CCT may 

interfere with accurate measurement of intraocular pressure (IOP), and underestimation of IOP due to corneal 

thinning has the potential to delay diagnosis and treatment of glaucoma. Corneal thickness provides valuable 

information about possible changes in the cornea due to disease, trauma, or hypoxia
12

. Therefore, evaluation of 

corneal thickness is essential in a wide range of ocular disorders such as glaucoma, keratoconus, corneal refractive 

surgery, dry eye, and vernal keratoconjunctivitis
7,8

 .  

 

In patients with vernal keratoconjunctivitis, evaluation of corneal thickness provides clinically useful information on 

the physiological status of the cornea. Although there have been many studies on the relationship between VKC and 

keratoconus, to the best of our knowledge, CCT values in VKC patients have not been previously reported in the 

literature. Therefore, it was not possible to compare our data to those of other studies. Further studies with larger 

patient numbers are needed to more clearly define the relationship between corneal thickness, the mechanisms that 

regulate corneal regeneration, and inflammation and VKC. 

 

Conclusion:- 
This study revealed that mean CCT in patients with VKC was significantly lower than in normal eyes (p<0.001). 

Ophthalmologists should be aware of this relationship when following VKC patients in order to gauge the severity 
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of the disease and provide early diagnosis and management of corneal thickness-related complications such as KCN 

or delayed recognition of glaucoma. 
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