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Description
Measuring Intra Ocular Pressure (IOP) is essential for both 
normal eye exams and the diagnosis and treatment of a number 
of ocular diseases, most notably glaucoma. However, the 
process of measuring IOP can be influenced by several factors, 
including pupil dilation. In this article, we will explore the 
impact of pupil dilation on intraocular pressure measurement, 
the mechanisms involved, and the implications for clinical 
practice.

The term "intraocular pressure" describes the pressure that the 
aqueous humor, a transparent fluid that fills the anterior 
chamber, exerts inside the eye. One of the main risk factors for 
the onset and advancement of glaucoma, the world's most 
common cause of permanent blindness, is elevated intraocular 
pressure. For this reason, early glaucoma detection and 
treatment depend on precise IOP measurement.

The gold standard method for measuring intraocular pressure is 
Goldman Applanation Tonometry (GAT), which involves 
flattening a small area of the cornea with a calibrated force and 
measuring the amount of force required to flatten the cornea. 
Other methods of IOP measurement include non-contact 
tonometry (e.g., air-puff tonometry), rebound tonometry, and 
handheld tonometry devices. Pupil dilation can have significant 
effects on intraocular pressure measurement due to its influence 
on ocular biomechanics and the dynamics of aqueous humor 
circulation. Several factors contribute to the alteration of IOP 
measurements following pupil dilation: Pupil dilation can 
induce changes in corneal curvature and biomechanical 
properties, affecting the accuracy of IOP measurements 
obtained with applanation tonometry. Dilated pupils may lead 
to corneal steepening or distortion, altering the surface area of 
contact between the tonometer prism and the cornea and 
affecting the measurement of IOP. Pupil dilation can impact 
aqueous humor dynamics, including aqueous humor production 
and outflow facility. Changes in pupil size can alter the flow of 
aqueous humor within the anterior chamber, affecting the 
distribution of intraocular pressure across the eye and 
potentially leading to variations in IOP measurements.

Pupil dilation may be associated with changes in scleral 
rigidity, the stiffness of the sclera or outer shell of the eye. 
Increased scleral rigidity can affect the transmission of 
intraocular pressure to the cornea during applanation 
tonometry, leading to inaccuracies in IOP measurements. Pupil 
dilation can indirectly affect the calibration and accuracy of 
tonometry devices. Changes in ocular dimensions and 
biomechanical properties induced by pupil dilation may not be 

accounted for in tonometer calibration protocols, leading to 
discrepancies between measured and true intraocular pressure 
values.

The impact of pupil dilation on intraocular pressure 
measurement has several clinical implications and 
considerations for eye care practitioners: Eye care practitioners 
should consider the timing of pupil dilation relative to 
intraocular pressure measurement. Pupil dilation-induced 
changes in corneal biomechanics and aqueous humor dynamics 
may transiently affect IOP readings immediately following 
dilation. Therefore, it is recommended to wait for the pupil to 
return to its pre-dilated size before performing IOP 
measurement to minimize potential inaccuracies.

Some studies have proposed correction factors to adjust IOP 
measurements obtained following pupil dilation. Correction 
factors aim to account for the effects of pupil dilation on 
tonometry readings and improve the accuracy of IOP 
measurement in dilated eyes. However, further research is 
needed to validate the utility and effectiveness of correction 
factors in clinical practice. In situations where accurate IOP 
measurement is essential, such as in the diagnosis and 
management of glaucoma, eye care practitioners may consider 
alternative tonometry methods that are less influenced by pupil 
dilation.

Non-contact tonometry and rebound tonometry are less affected 
by corneal biomechanical changes and may provide more 
reliable IOP measurements in dilated eyes. Eye care 
practitioners should exercise clinical judgment and interpret 
IOP measurements obtained following pupil dilation in the 
context of other clinical findings and patient characteristics. 
Understanding the potential limitations and sources of 
variability in IOP measurement is essential for making 
informed clinical decisions and providing optimal patient care.

CONCLUSION
Pupil dilation can significantly impact intraocular pressure 
measurement due to its effects on ocular biomechanics, 
aqueous humor dynamics, and tonometer calibration. Eye care 
practitioners should be aware of the potential influence of pupil 
dilation on IOP measurements and consider appropriate 
strategies to minimize inaccuracies and ensure the reliability of 
IOP assessment in clinical practice. Further research is needed 
to better understand the mechanisms underlying the impact of 
pupil dilation on intraocular pressure measurement and to 
develop standardized protocols for obtaining accurate IOP 
readings in dilated eyes.
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