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Abstract:  
This longitudinal observational study, conducted at Nalanda Medical College and Hospital from December 2019 
to November 2023, examined the correlation between the Pressure-to-Cornea Index (PCI) and key glaucoma 
indicators such as retinal nerve fiber layer (RNFL) thickness, optic nerve head (ONH) cup-to-disc ratio, and 
visual field mean deviation (MD). The findings revealed significant associations, with higher PCI values 
correlating with thinner RNFL, increased ONH cupping, and greater visual field loss. These results suggest that 
PCI, by integrating intraocular pressure with corneal thickness, offers a more nuanced metric for assessing 
glaucoma severity and progression. The study highlights the potential of PCI to enhance the accuracy of 
glaucoma diagnostics and management, advocating for its inclusion in clinical assessments. 
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Introduction 

Glaucoma, a leading cause of irreversible blindness 
worldwide, is characterized by progressive optic 
neuropathy and visual field loss [1]. A critical 
aspect of managing and diagnosing glaucoma 
involves understanding the various risk factors and 
physiological indicators associated with its 
progression [2,3]. Among these, intraocular 
pressure (IOP) is the most significant modifiable 
risk factor. However, the relationship between IOP 
and corneal thickness, often expressed through the 
pressure-to-cornea index (PCI), has garnered 
attention for its potential to provide a more nuanced 
understanding of glaucoma risk and severity [4,5]. 

The PCI integrates measurements of IOP with 
central corneal thickness (CCT), acknowledging 
that CCT can influence IOP readings and, 
consequently, glaucoma risk assessment [6]. 
Studies have shown that thicker corneas may lead 
to overestimations of IOP and, conversely, thinner 
corneas to underestimations, potentially leading to 
misdiagnosis or inappropriate management of 
glaucoma. Therefore, the PCI may offer a more 
accurate reflection of the biomechanical properties 
of the eye and the true stress exerted on the optic 
nerve [7,8]. 

This paper explores the association of the PCI with 
both structural and functional indicators of 
glaucoma. Structural measures, such as the 
integrity of the retinal nerve fiber layer (RNFL) and 
the appearance of the optic nerve head (ONH), and 
functional measures, such as visual field testing, 
are critical in the comprehensive assessment of 
glaucoma. By correlating these measures with the 
PCI, this study aims to validate the utility of the 
PCI in enhancing the accuracy of glaucoma 
diagnostics, thus paving the way for more tailored 
and effective therapeutic strategies. 

Methodology 

Study Design and Duration 

This longitudinal observational study was 
conducted over a period from December 2019 to 
November 2023. The research aimed to explore the 
association of the pressure-to-cornea index (PCI) 
with structural and functional indicators of 
glaucoma. 

Setting 

The study was carried out at the Ophthalmology 
Department of Nalanda Medical College and 
Hospital (NMCH) in Patna, Bihar, India. This 
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setting was chosen due to its comprehensive 
ophthalmology services and its accessibility to a 
diverse patient population, which is crucial for the 
generalization of the study findings. 

Participants 

The participants were recruited from the outpatient 
department (OPD) of NMCH, based on the 
following inclusion criteria: 

- Diagnosed with primary open-angle glaucoma or 
ocular hypertension. 

- Age 18 years or older. 

Exclusion criteria included any previous ocular 
surgery, secondary glaucoma, or corneal 
abnormalities that could affect corneal thickness 
measurement. 

Sample Size 

The sample size was calculated based on the 
expected strength of the association between the 
PCI and the glaucomatous changes, using a 95% 
confidence level and a power of 80%. Preliminary 
data suggested an estimated effect size for the 
study; however, specifics of these preliminary 
findings are used to determine the precise number 
of required participants. An allowance for a 10% 
dropout rate was also factored into the final sample 
size calculation. 

Data Collection 

Data collection involved measuring the intraocular 
pressure (IOP) using Goldmann application 
tonometry, which is considered the gold standard 
for IOP measurement. Central corneal thickness 
(CCT) was measured using pachymetry. These 
measurements were used to calculate the PCI for 
each participant at their initial visit and during 
follow-up visits. 

Structural assessment of glaucoma was conducted 
using optical coherence tomography (OCT) to 
measure the thickness of the retinal nerve fiber 
layer (RNFL) and to assess the optic nerve head 
(ONH). Functional assessment was performed 
using standardized automated perimetry to evaluate 
the visual field. 

Data Analysis 

Statistical analysis was performed using SPSS 
software. Continuous variables were summarized 
as mean ± standard deviation and categorical 
variables were summarized as frequencies and 
percentages. The relationship between the PCI and 
the structural and functional indicators of glaucoma 

was analyzed using multiple regression analysis, 
controlling for potential confounders such as age, 
gender, and duration of glaucoma. Pearson’s or 
Spearman’s correlation coefficients were used to 
determine the strength and direction of the 
associations. 

Results 

A total of 250 participants were initially enrolled in 
the study, with 230 completing the study duration. 
The mean age of the participants was 57 years 
(range 40 to 78 years), with a slight male 
predominance (54%). Most participants were 
diagnosed with primary open-angle glaucoma 
(85%), while the remainder had ocular 
hypertension. 

Pressure-to-Cornea Index (PCI) Measurements 

The mean intraocular pressure (IOP) at baseline 
was 22 mmHg, and the mean central corneal 
thickness (CCT) was 535 micrometers. The 
calculated mean PCI at baseline was 2.1. These 
values remained relatively stable throughout the 
follow-up period, with minor fluctuations observed 
during the annual assessments. 

Structural and Functional Indicators of 
Glaucoma 

Optical coherence tomography (OCT) revealed an 
average retinal nerve fiber layer (RNFL) thickness 
of 85 micrometers at baseline, with a progressive 
thinning observed over the study period, reaching 
an average of 75 micrometers at the end of the 
study. The optic nerve head (ONH) evaluation 
showed increased cupping, with a baseline average 
cup-to-disc ratio of 0.5, increasing to 0.7 by the end 
of the study. 

Visual field testing showed a gradual decline in the 
mean deviation from -2 dB at baseline to -6 dB at 
the study conclusion, indicating a progression in 
visual field loss. 

Correlation Analysis 

The statistical analysis revealed significant 
correlations between the PCI and both the 
structural and functional measures of glaucoma. 
Higher PCI values were associated with thinner 
RNFL measurements (r = -0.45, p < 0.001) and 
greater visual field loss (r = -0.42, p < 0.001). A 
moderate correlation was also found between 
higher PCI values and increased ONH cupping (r = 
0.38, p < 0.001). 
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Discussion 

The findings of this study highlight the significant 
association between the Pressure-to-Cornea Index 
(PCI) and key indicators of glaucoma progression, 
such as the retinal nerve fiber layer (RNFL) 
thickness, optic nerve head (ONH) cup-to-disc 
ratio, and visual field mean deviation (MD) [9,10]. 
The observed negative correlation between PCI and 
RNFL thickness suggests that higher PCI values, 
indicative of higher effective intraocular pressure 
relative to corneal resistance, are associated with 
greater nerve fiber loss. Similarly, the positive 
correlation with the ONH cup-to-disc ratio supports 
the notion that a higher PCI may reflect more 
advanced structural damage to the optic nerve 
[11,12]. 

Furthermore, the negative correlation between PCI 
and visual field MD underscores the functional 
implications of these structural changes, linking 
higher PCI values to more severe visual field 
deficits. These correlations are statistically 
significant and underscore the potential utility of 
PCI as a comprehensive measure that may enhance 
the precision of glaucoma monitoring and 
management [13,14]. 

The study’s results are consistent with previous 
research indicating the impact of corneal properties 
on intraocular pressure measurements and their 
relationship with glaucoma progression. However, 
unlike purely IOP-based assessments, the PCI 
incorporates corneal thickness, offering a more 
nuanced approach that may account for individual 
variations in corneal biomechanics that affect IOP 
readings and, by extension, glaucoma risk 
assessment [15,16]. 

These findings suggest that incorporating PCI into 
routine glaucoma assessments could potentially 
improve diagnostic accuracy and patient outcomes. 
However, further studies are needed to validate 
these results in different populations and to 
integrate PCI measurement into clinical practice 
effectively. Additionally, the role of other ocular 
and systemic factors in influencing PCI and its 
relationship with glaucoma should be explored to 
better understand the multidimensional nature of 
this disease [17-20]. 

Conclusion 

The study conclusively demonstrated that the 
Pressure-to-Cornea Index (PCI) is significantly 
correlated with both structural and functional 
measures of glaucoma, including the retinal nerve 
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fiber layer thickness, optic nerve head cup-to-disc 
ratio, and visual field mean deviation. These 
findings affirm that PCI can serve as a valuable 
composite indicator for assessing the severity and 
progression of glaucoma, potentially enhancing 
diagnostic precision and enabling more tailored 
treatment strategies. The incorporation of PCI in 
clinical practice could provide a more refined 
approach to glaucoma management, taking into 
account the biomechanical properties of the cornea 
that influence intraocular pressure measurements. 
Further research is warranted to explore the 
integration of PCI in diverse clinical settings and to 
evaluate its long-term benefits in managing 
glaucoma across different patient demographics. 
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