~

T S A R E M m
s JOURNAL OF Gl
S M EDICAL z

B RESEARCIH

The use of Machine Learning for Human Oocyte selection and

Success Rate in IVF Methods

Running Title: Oocyte Evaluation by Machine Learning

ARTICLE INFO

ABSTRACT

Article Type

Review Article

Authors
Mohammad Reza Nateghi 2"

Nikzad®, Mahdi Hassani Bafrani*"

, Hossein

1- Sarem Gynecology, Obstetrics and Infertility
Research Center, Sarem Women’s Hospital, Iran
University of Medical Science (IUMS), Tehran,
Iran.

2- Sarem Cell Research Center (SCRC), Sarem
Women’s Hospital, Tehran, Iran.

3- Gametogenesis Research Center, Kashan
University of Medical Science, Kashan

4- Student Research Committee, Hormozgan
University of Medical Sciences, Bandar Abbas,
Iran

*Corresponding Authors:

Mahdi Hassani Bafarani; Student Research
Committee, Hormozgan University of
Medical Sciences, Bandar Abbas, Iran.
Bandar Abbas, Shahid Chamran Boulevard,
Hormozgan University of Medical Sciences
and Health Services. Postal code: 13885-
79166. Email: mahdihassani29@gmail.com.
Contact phone: 4-076-33333280.

Accepted: 05 August 2024
Accepted: 20 August 2024
e Published: 19 December 2024

Article History

Objective: In vitro fertilization (IVF) methods are among the primary solutions for
addressing infertility, but the success of these methods depends on the precise selection
of high-quality oocytes. In this regard, machine learning, as an innovative technology,
can play a crucial role in improving the egg selection process. Machine learning
algorithms analyze microscopic images and related data to identify key characteristics of
the oocytes and select those with higher potential for successful fertilization. Utilizing
this technology not only enhances the accuracy of egg selection and reduces human
errors but also minimizes the time and costs associated with manual testing. This paper
examines the advantages, methods used, challenges, and future potential of applying
machine learning in the selection of human oocytes to increase the success rate of IVF
methods. The results indicate that advancements in this field can significantly improve
the success rate and efficiency of artificial insemination methods.

Materials and Methods: We conducted a comprehensive search on PubMed, Google
Scholar, and Scopus using the keywords "Machine Learning AND Quantification AND
IVF." Eligible articles were initially screened based on their titles. After the title
screening, a second screening was performed based on the abstracts of the selected
articles. Finally, the full articles of the remaining studies were reviewed to ensure they
met our inclusion criteria. From each eligible study, we extracted the following
information: author(s) of the study, publication year, and the method employed to
evaluate human oocyte quality.

Conclusion: The development of a properly trained machine learning system will
require careful attention to data quality, measurement, sample size and ethics issues
agreement.

Keywords: Machine Learning; Artificial Intelligence; Deep Learning; In Vitro
Fertilization; Sperm; Oocyte.
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Artificial Intelligence (Al)

Assisted Reproductive Technologies (ARTS)
In Vitro Fertilization (IVF)

Intracytoplasmic Sperm Injection (ICSI)

Live Birth Rate (LBR)

Ovarian Hyperstimulation Syndrome (OHSS)
Cumulus Oocyte Complexes (COCs)

Zona Pellucida (ZP)

Machine Learning (ML)

Artificial Neural Network (ANN)

Deep Neural Network (DNN)

Convolutional Neural Network (CNN)
Support Vector Machine (SVM)
Region-Based Convolutional Neural Networks (RCNNS)
Deep Learning (DL)
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