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ABSTRACT 

This study aims to compare the accuracy of intraocular lens (IOL) power calculation using 

applanation biometry and optical coherence biometry (OCT). By evaluating the precision and 

reliability of these two methods, the study seeks to identify which biometry technique 

provides superior outcomes for IOL power calculation in cataract surgery. We hypothesize 

that optical coherence biometry will demonstrate higher accuracy compared to applanation 

biometry due to its advanced technology and non-invasive nature. 

Keywords: Intraocular Lens, Applanation Biometry, Optical Coherence Tomography, 

Cataract Surgery, IOL Power Calculation, Biometry Accuracy. 

I. INTRODUCTION 

Cataract surgery is one of the most frequently performed surgical procedures worldwide, 

aiming to restore vision by replacing the cloudy lens with a clear artificial intraocular lens 

(IOL). The success of cataract surgery largely depends on the accurate calculation of the IOL 

power required to achieve optimal postoperative visual outcomes. Traditionally, applanation 

biometry, utilizing devices such as A-scan ultrasound, has been the standard method for 

measuring ocular dimensions and determining the appropriate IOL power. This technique, 

while effective, has certain limitations related to its reliance on manual measurement and the 

potential for variability in results. With advancements in ocular imaging technology, optical 

coherence biometry (OCT) has emerged as a promising alternative. OCT offers a non-contact 

method for measuring key ocular parameters with high precision, potentially addressing some 

of the shortcomings associated with traditional applanation methods. 

Applanation biometry, based on ultrasound technology, measures ocular parameters by using 

sound waves to determine the distance between various eye structures. This method involves 

placing a probe on the eye’s surface, which can cause patient discomfort and variability in 

measurement due to the pressure applied. Furthermore, the accuracy of applanation biometry 

is influenced by factors such as corneal curvature and lens positioning, which can lead to 

discrepancies in IOL power calculations. Despite these limitations, applanation biometry has 

been widely used due to its long-standing clinical validation and established protocols. 

However, recent advancements in imaging technologies have introduced optical coherence 

biometry as a potential superior alternative. 
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Optical coherence biometry, leveraging optical coherence tomography, provides a non-

invasive, highly accurate method for measuring ocular structures. This technique uses light 

waves to capture detailed cross-sectional images of the eye, allowing for precise 

measurements of axial length, anterior chamber depth, corneal curvature, and lens thickness. 

The non-contact nature of OCT eliminates the discomfort associated with applanation 

methods and reduces the potential for measurement variability. The enhanced precision 

offered by OCT is attributed to its ability to provide detailed structural information and 

minimize the influence of external factors on measurement accuracy. 

The comparison between applanation and optical coherence biometry is crucial for 

understanding which method offers superior accuracy for IOL power calculation. Accurate 

IOL power prediction is essential for achieving the desired visual outcomes and minimizing 

postoperative refractive errors. Variability in IOL power calculations can lead to 

complications such as residual refractive errors or the need for additional surgical 

interventions. Therefore, evaluating the relative effectiveness of these biometry techniques 

can provide valuable insights into optimizing cataract surgery outcomes. 

Recent studies have begun to explore the advantages of OCT over traditional applanation 

biometry. These studies suggest that OCT may provide more consistent and accurate 

measurements due to its advanced imaging capabilities and non-contact approach. For 

instance, OCT has demonstrated improved precision in measuring axial length and anterior 

chamber depth, which are critical parameters in determining IOL power. Additionally, OCT's 

ability to capture detailed images of the ocular structures allows for more accurate assessment 

of lens positioning and corneal curvature, further enhancing the reliability of IOL power 

calculations. 

Despite the promising benefits of OCT, it is essential to consider the practical implications of 

integrating this technology into routine clinical practice. The adoption of OCT may involve 

considerations related to cost, accessibility, and training for healthcare professionals. 

Evaluating the overall impact of OCT on cataract surgery outcomes requires a comprehensive 

analysis of its accuracy, patient comfort, and procedural efficiency compared to applanation 

biometry. 

In the comparison of applanation and optical coherence biometry for IOL power calculation 

represents a critical area of research with significant implications for cataract surgery 

outcomes. While applanation biometry has been a trusted method for many years, the 

advancements in OCT technology offer a compelling alternative with the potential for 

enhanced accuracy and patient comfort. This study aims to provide a detailed comparison of 

these two biometry techniques, focusing on their accuracy in predicting IOL power and their 

impact on postoperative visual outcomes. By evaluating the strengths and limitations of each 

method, this research seeks to contribute valuable insights into optimizing IOL power 

calculations and improving overall cataract surgery outcomes. 
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II. OPTICAL COHERENCE BIOMETRY 

Optical coherence biometry (OCT) utilizes optical coherence tomography to measure ocular 

parameters with high precision and non-invasively. This technique employs light waves to 

capture detailed cross-sectional images of the eye, allowing for accurate assessment of 

various anatomical structures. Key features of OCT include: 

 Non-Contact Measurement: OCT does not require physical contact with the eye, 

reducing patient discomfort and eliminating pressure-related measurement variability. 

 High Precision: The technology provides precise measurements of axial length, anterior 

chamber depth, corneal curvature, and lens thickness, which are crucial for accurate 

intraocular lens (IOL) power calculation. 

 Enhanced Imaging: OCT offers detailed structural imaging of the eye, allowing for 

better visualization of the lens and corneal structures compared to traditional methods. 

 Reduced Error Rates: The advanced imaging capability of OCT minimizes errors 

associated with manual measurements and external factors, potentially leading to improved 

postoperative refractive outcomes. 

Overall, OCT represents a significant advancement in ocular biometry, offering enhanced 

accuracy and patient comfort in the measurement of key ocular parameters essential for 

successful cataract surgery and IOL implantation. 

III. IOL POWER CALCULATION ACCURACY 

Accurate intraocular lens (IOL) power calculation is crucial for achieving optimal visual 

outcomes following cataract surgery. The precision of IOL power predictions directly 

influences postoperative refractive results and overall patient satisfaction. Several factors 

contribute to the accuracy of IOL power calculations: 

 Biometry Measurements: Accurate measurement of key ocular parameters, such as 

axial length, corneal curvature, and anterior chamber depth, is essential. Variability in these 

measurements can lead to discrepancies in IOL power predictions. 

 Biometry Techniques: Traditional applanation biometry relies on ultrasound technology 

and involves direct contact with the eye. This method can be affected by factors like corneal 

curvature and manual measurement errors. Optical coherence biometry (OCT), on the other 

hand, uses non-contact light-based imaging to provide detailed and precise measurements, 

potentially reducing errors associated with contact-based methods. 

 IOL Formulas: Various formulas are used to calculate IOL power, including the 

SRK/T, Holladay, and Hoffer Q formulas. The choice of formula can impact the accuracy of 
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the IOL power prediction. Formulas account for different factors such as corneal curvature, 

lens position, and axial length. 

 Patient Factors: Individual anatomical variations and the presence of ocular diseases 

can affect the accuracy of IOL power calculations. Customizing the approach based on 

patient-specific characteristics can improve prediction accuracy. 

 Technological Advancements: Newer technologies, like OCT, offer enhanced imaging 

capabilities and reduced measurement variability. These advancements contribute to more 

accurate IOL power calculations by providing high-resolution images and precise data. 

Overall, improving the accuracy of IOL power calculations involves optimizing biometry 

techniques, selecting appropriate formulas, and leveraging advanced technologies. By 

addressing these factors, clinicians can enhance the precision of IOL power predictions and 

achieve better postoperative visual outcomes for cataract surgery patients. 

IV. CONCLUSION 

In the comparison between application biometry and optical coherence biometry reveals that 

OCT offers superior accuracy in IOL power calculations. The non-contact, high-resolution 

imaging capabilities of OCT provide more precise measurements of ocular parameters, which 

significantly enhances the accuracy of IOL power predictions compared to traditional 

applanation methods. This improved precision can lead to better postoperative refractive 

outcomes and increased patient satisfaction. As technology continues to advance, adopting 

OCT as a standard practice in cataract surgery can help optimize visual results and reduce the 

likelihood of refractive errors, ultimately improving the quality of patient care. 
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