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Abstract 

Artificial Intelligence (AI) is revolutionizing obstetrics and gynecology (OB/GYN) by enhancing 

diagnostic accuracy, personalizing treatment plans, and streamlining administrative tasks. This review 

explores AI's applications across various facets of women's health, including medical imaging, 

reproductive health, predictive analytics, virtual health assistants, personalized medicine, and research 

advancements. Key considerations such as ethical implications and regulatory challenges are also 

discussed, highlighting the transformative potential of AI in improving patient outcomes and healthcare 

delivery in OB/GYN. 
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Introduction 

Today’s scenario vise AI (Artificial Intelligence) take place in different network settings. AI is one of the 

best and easiest module which everyone can access in their daily routine. AI in Obstetrics and Gynecology 

is having the many advance aspects of using different AI Technology. Artificial intelligence (AI) is a type 

of digital computer system that parallels the way the human brain processes information. AI is organized 

in a similar way that neurons in the brain are arranged, with their multiple neural nodes, and so are referred 

to as neural networks. The rise of AI has led to the subsequent development of artificial neural networks 

(ANN), which consist of a dependable mathematical system that can interpret multifactorial data. These 

neurons are connected via multiple synapses and send the data to each other back and forth, and by doing 

so, come up with the most probable answer. Making these multiple connections enables computers to 

mimic cognitive functions, such as the reasoning process, to identify the most probable answer to a 

problem. This complex algorithm AI software is now utilized in medicine to analyze large amounts of 

data, which can assist in disease prevention, diagnosing, and monitoring patients. Overall, AI can aid 

practitioners in decision-making and will help clinicians to make more self-assured decisions. 

 

Applications of AI in obstetrics 

AI applications are outstanding because they resolve long-standing challenges in diagnosis and treatment. 

One such review concluded that this AI could augment the knowledge and support medical practitioners 

in their decision-making in gynecology and obstetrics. The interpretation of CTG and fetal physiology 

could be facilitated through AI, limiting obstetrics' adverse impacts. However, this CTG interpretation 

may be prone to misrepresentation and human errors due to higher intraobserver and interobserver 
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variability. The study aimed to delineate this deep learning (DL) and machine learning (ML) could be 

adjunct in fetal monitoring and objectively supports identifying the necessity of cesarean section during 

the care of intrapartum. ML is a subfield of AI that broadly defines the machine's capability for imitating 

intelligent human behavior. 

The use of artificial intelligence in Gyne & Obs Artificial Intelligence (AI) is no longer just a concept 

from science fiction movies; it's becoming an integral part of our daily lives, even in the field of healthcare. 

In the realm of gynaecology and obstetrics, AI is making waves by providing innovative solutions that 

enhance patient care, diagnosis, and treatment. Let's explore how AI is being used to revolutionize 

women's healthcare. Early Detection and Diagnosis One of the most remarkable contributions of AI to 

gynaecology and obstetrics lies in its ability to aid in early detection and diagnosis. Breast cancer, for 

instance, is a leading cause of concern for women worldwide. AI-powered algorithms are now capable of 

meticulously analysing mammograms, identifying subtle patterns that may indicate the presence of 

tumours at an early, treatable stage. By detecting these indicators before they become noticeable, AI 

empowers healthcare professionals to intervene promptly and significantly improve a patient's diagnosis. 

Cervical cancer is another area where AI is making a difference. By analysing results with remarkable 

precision, AI algorithms can spot abnormalities that might be overlooked by the human eye. This not only 

reduces the chances of false negatives but also enhances the efficiency of diagnoses, enabling swift 

interventions. Personalized Treatment Plans Each woman's healthcare journey is unique, driven by 

individual factors such as genetics, medical history, and lifestyle choices. In this context, AI harnesses the 

power of data analytics to create personalized treatment plans that cater to these specific needs, ensuring 

that medical interventions are precisely tailored for maximum effectiveness. For those seeking the best 

hospital in Lucknow, this integration of AI in treatment plans can be observed through its role in fertility 

treatments. By meticulously analysing an array of data points, including hormone levels and cycle patterns, 

AI can predict a woman's most fertile days with remarkable accuracy. This invaluable insight not only 

increases the chances of conception but also minimizes the emotional and physical strain that often 

accompanies fertility treatments. Enhanced Pregnancy Monitoring Pregnancy is a period characterized by 

continuous monitoring to ensure the well- being of both the mother and the developing foetus. AI-driven 

wearable devices have emerged as invaluable tools in this context. These devices allow expecting mothers 

to monitor crucial parameters such as foetal heart rate, maternal blood pressure, and uterine contractions 

in real time. The collected data is then transmitted 

To healthcare providers, who can promptly identify any irregularities and provide timely 

recommendations. The impact of these devices extends beyond mere data collection. They empower 

pregnant women to actively participate in their own healthcare journey, fostering a sense of empowerment 

and confidence. Moreover, healthcare professionals gain a comprehensive understanding of a woman's 

pregnancy progression, enabling them to address potential issues before they escalate. Improving 

Ultrasound Accuracy Ultrasound scans are a staple in obstetrics, offering invaluable insights into foetal 

development and well-being. AI-driven ultrasound systems are enhancing the accuracy of these scans, 

providing healthcare providers with detailed and precise images. This technology aids in the identification 

of foetal anatomy and the early detection of potential anomalies. By enabling early diagnosis, medical 

professionals can prepare expectant parents for potential challenges, ensuring that they are equipped with 

the information they need to make informed decisions. Predictive Analytics for Complications AI's 

predictive capabilities are proving to be invaluable in anticipating complications during pregnancy. By 

analysing vast repositories of historical patient data, AI algorithms identify patterns that may indicate the 
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likelihood of complications such as preeclampsia or gestational diabetes. Armed with this knowledge, 

healthcare providers can take proactive measures to manage or even prevent these issues, safeguarding 

the health of both the mother and the baby. Telehealth and Accessibility In many regions, accessing 

specialized healthcare facilities remains a challenge, particularly for those in rural or remote areas. AI-

powered telehealth solutions are bridging this gap by offering virtual consultations and remote monitoring. 

Through telehealth, women can seek medical advice, receive prescriptions, and undergo certain diagnostic 

procedures without the need for physically visiting a healthcare facility. This democratization of 

healthcare ensures that women, regardless of their geographical location, can access the care they need. 

Ethical Considerations and Human Touch As we celebrate the remarkable achievements of AI in women's 

healthcare, it's important to address ethical considerations. While AI undoubtedly brings unparalleled 

efficiency and accuracy, it must be integrated thoughtfully, preserving the irreplaceable human touch that 

characterizes medical practice. The empathy, understanding, and personal connection that doctors and 

nurses provide play a pivotal role in patient care. AI should thus be viewed as a tool that complements and 

enhances medical practice rather than replacing the essential bond between patients and healthcare 

providers. 

 

Early Detection and Diagnosis 

One of the most remarkable contributions of AI to gynaecology and obstetrics lies in its ability to aid in 

early detection and diagnosis. Breast cancer, for instance, is a leading cause of concern for women 

worldwide. AI-powered algorithms are now capable of meticulously analysing mammograms, identifying 

subtle patterns that may indicate the presence of tumours at an early, treatable stage. By detecting these 

indicators before they become noticeable, AI empowers healthcare professionals to intervene promptly 

and significantly improve a patient’s diagnosis. Cervical cancer is another area where AI is making a 

difference. By analysing results with remarkable precision, AI algorithms can spot abnormalities that 

might be overlooked by the human eye. This not only reduces the chances of false negatives but also 

enhances the efficiency of diagnoses, enabling swift interventions. 

 

Personalized Treatment Plans 

Each woman’s healthcare journey is unique, driven by individual factors such as genetics, medical history, 

and lifestyle choices. In this context, AI harnesses the power of data analytics to create personalized 

treatment plans that cater to these specific needs, ensuring that medical interventions are precisely tailored 

for maximum effectiveness. 

For those seeking the best hospital in Lucknow, this integration of AI in treatment plans can be observed 

through its role in fertility treatments. By meticulously analysing an array of data points, including 

hormone levels and cycle patterns, AI can predict a woman’s most fertile days with remarkable accuracy. 

This invaluable insight not only increases the chances of conception but also minimizes the emotional and 

physical strain that often accompanies fertility treatments. 

 

Enhanced Pregnancy Monitoring 

Pregnancy is a period characterized by continuous monitoring to ensure the well-being of both the mother 

and the developing foetus. AI-driven wearable devices have emerged as invaluable tools in this context. 

These devices allow expecting mothers to monitor crucial parameters such as foetal heart rate, maternal 

blood pressure, and uterine contractions in real time. The collected data is then transmitted to healthcare 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240323908 Volume 6, Issue 3, May-June 2024 4 

 

providers, who can promptly identify any irregularities and provide timely recommendations. The impact 

of these devices extends beyond mere data collection. They empower pregnant women to actively 

participate in their own healthcare journey, fostering a sense of empowerment and confidence. Moreover, 

healthcare professionals gain a comprehensive understanding of a woman’s pregnancy progression, 

enabling them to address potential issues before they escalate. 

 

Improving Ultrasound Accuracy 

Ultrasound scans are a staple in obstetrics, offering invaluable insights into foetal development and well-

being. AI-driven ultrasound systems are enhancing the accuracy of these scans, providing healthcare 

providers with detailed and precise images. This technology aids in the identification of foetal anatomy 

and the early detection of potential anomalies. By enabling early diagnosis, medical professionals can 

prepare expectant parents for potential challenges, ensuring that they are equipped with the information 

they need to make informed decisions. 

 

Predictive Analytics for Complications 

AI’s predictive capabilities are proving to be invaluable in anticipating complications during pregnancy. 

By analysing vast repositories of historical patient data, AI algorithms identify patterns that may indicate 

the likelihood of complications such as preeclampsia or gestational diabetes. Armed with this knowledge, 

healthcare providers can take proactive measures to manage or even prevent these issues, safeguarding 

the health of both the mother and the baby. 

 

Telehealth and Accessibility 

In many regions, accessing specialized healthcare facilities remains a challenge, particularly for those in 

rural or remote areas. AI-powered telehealth solutions are bridging this gap by offering virtual 

consultations and remote monitoring. Through telehealth, women can seek medical advice, receive 

prescriptions, and undergo certain diagnostic procedures without the need for physically visiting a 

healthcare facility. This democratization of healthcare ensures that women, regardless of their 

geographical location, can access the care they need. 

 

Ethical Considerations and Human Touch 

 AI in women’s healthcare, it’s important to address ethical considerations. While AI undoubtedly brings 

unparalleled efficiency and accuracy, it must be integrated thoughtfully, preserving the irreplaceable 

human touch that characterizes medical practice. The empathy, understanding, and personal connection 

that doctors and nurses provide play a pivotal role in patient care. AI should thus be viewed as a tool that 

complements and enhances medical practice rather than replacing the essential bond between patients and 

healthcare providers. 

 

Preterm labor 

Innovative research by Singh et al. studied the combination of AI and amniotic fluid (AF) proteomics and 

metabolomics, in conjunction or independently with imaging, demographic, and clinical factors, to predict 

perinatal outcomes in asymptomatic women with short cervix length. The type of AI they used was called 

deep learning (DL). This subtype of AI can operate with a larger amount of data because it has a greater 

number of neural networks, which makes it ideal for biological system studies involving multiomics. 
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Currently, the short cervical length is the strongest risk factor for prematurity; however, many women 

with this condition carry their pregnancy to term. Many centers now incorporate amniocentesis in these 

women to evaluate additional factors that might put them at risk, such as inflammation and infectious 

processes. The AF of the subjects was additionally studied for omics, such as metabolomics, to shed light 

on potential new biomarkers that might be involved in preterm birth. This can improve the accuracy and 

predictive value of women at risk of poor outcomes. It can also help physicians stratify those patients at 

risk of preterm birth better than the current risk factors, such as short cervical length and prior preterm 

birth delivery. In this way, physicians can use this tool to guide their management, such as observation 

alone, or suggesting cervical cerclage and or antenatal steroids if deemed necessary. A shortcoming of the 

study was the small size of the group. The study concluded that DL was a superior tool when it came to 

the prediction of perinatal outcome in asymptomatic women with short cervix length and that further 

studies are needed to analyze AF omics and its relationship to premature shortening of the cervix to help 

guide management in these patients. 

 

Parturition 

The onset of labor can lead to complications when this occurs before or after the ideal time frame, such as 

preterm or post-term pregnancy. To get a better understanding, Mason et al. used gene array profiling of 

myometrial events during guinea pig pregnancy to achieve a better comprehension of the molecular 

mechanisms that regulate labor. In this study, they used AI technology to develop diagrams composed of 

gene circuits which helped them in extracting the pertinent information about myometrial activation from 

a considerable amount of data. However, this study was done in the myometrium of guinea pigs, and there 

is yet to be a study illustrating this in humans. Norwitz described AI use to help in solving issues related 

to parturition but recommended further studies be done to understand the genes involved in human 

parturition and validate these results. Additionally, we need to consider variables, such as the 

complications of pregnancy, and how these factors can alter myometrial gene expression. This study gave 

an overview in our understanding of how genes that are activated during labor can potentially lead to 

effective medical interventions when necessary, thus helping to treat some of the disorders of parturition, 

such as preterm labor and post-term pregnancy, and decrease the associated perinatal morbidity and 

mortality involved with these complications.  

 

In vitro fertilization 

A study done by Guh et al. used data mining and AI to create a computer algorithm that can help predict 

pregnancy using in vitro fertilization (IVF). Data mining (DM) uses AI in conjunction with advanced 

statistics to discover patterns in large databases. DM extracts the information of interest and is also able 

to find new key elements that might influence the outcome, thus increasing the amount of data that can be 

utilized. Finding new trends that influence success rates for IVF are important for the patient and the 

clinician to have realistic outcome expectations. To help clinicians predict pregnancy success rates, they 

created a hybrid intelligence model that used DM to integrate genetic algorithm-based and decision tree 

learning techniques that extracted information from the IVF patient records. They found that this model 

not only helped predict outcomes but suggested modified IVF treatment according to individual patient 

characteristics. A downside of the study is that the model they created used data from only one IVF center. 

However, if the centers united to share information, their pooled data could significantly be expanded to 

represent a wider population with increased accuracy. Other studies suggest using ANN systems to predict 
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IVF outcomes by using a learning vector quantizer which allows generalization and standard parameters 

for enhanced predictive power. Another aspect of IVF and AI is the possibility of identifying the most 

viable oocytes and embryos. An AI system used by Manna et al. suggested combining AI to extract texture 

descriptors from an image (local binary pattern) and assembling it by using an ANN. These results proved 

to be above average when compared to current methods and could help to select the best possible oocytes 

or embryos noninvasively and objectively. Furthermore, they highlight the advantages of this technology 

in selecting the most viable embryos, even in countries where legislation precludes embryo selection by 

sex. 

 

Cancer screening 

Neural network models are being used to deliver prognoses in patients with ovarian cancer. Ovarian cancer 

is a catchall for heterogeneous neoplasm, and there is a great variation in histology and inpatient 

presentation, such as existing tumor stages. In a report done by Enshaei et al., their results demonstrated 

that ANN was able to predict survival with a 97% accuracy. The AI systems they developed have the 

potential of providing an accurate prognosis. Similarly, Norwitz et al. have created an AI software that 

can predict prognosis in patients with ovarian cancer more precisely than current methods]. It can also 

predict the most effective treatment according to the diagnosis of each patient. Long-term survival rates 

for advanced ovarian cancer are poor; thus, more targeted therapies are needed.  Researchers at Brigham 

and Women’s Hospital and Dana-Farber Cancer Institute have been using AI to manipulate large amounts 

of micro ribonucleic acid (RNA) data to develop models that can potentially diagnose early ovarian cancer. 

Currently, no screening for ovarian cancer exists despite it being a common gynecological cancer. Thus, 

most cases are diagnosed in advanced stages, leading to a high five-year mortality rate. The AI neural 

network was able to keep up with the complex interactions between micro RNA and accurately identified 

almost 100% of abnormalities that represented ovarian cancer, as opposed to an ultrasound screening test 

that was able to identify abnormal results less than 5% of the time. This non-invasive testing consists of 

measuring micro RNAs from a serum sample, which can be paramount for the future management of 

ovarian cancer. To identify patients at risk of more aggressive tumors, a newly developed AI system has 

been created to scan ovarian cancer cells; this system can help identify irregularly-shaped nuclei that 

correlate with tumor aggressiveness. Scanning by an AI system can be incorporated in routine biopsies to 

identify these risk factors related to DNA instability and choose therapies accordingly. Evasion of the 

immune system has been identified in the misshapen nuclei in aggressive ovarian cells, indicating that 

there can be a response to immune-targeted treatments, such as onco-immunotherapy. AI has recently 

been incorporated into oncology through commercial applications that use the algorithm to match patient 

data with current clinical trials nationwide and respective investigational drugs per patient. IBM's Watson 

for Oncology uses AI in conjunction with patient data to help guide cancer management, which has proven 

efficient for breast cancer patients. 

Furthermore, AI has outperformed human experts in interpreting cervical pre-cancer images. The current 

screening consists of visual inspection of the specimen collected during a Papanicolaou (PAP) smear and 

using acetic acid to visualize whitening in the tissue which would be indicative of disease. Despite its 

convenience and low cost, it lacks accuracy. AI deep learning algorithms can gather a large number of 

images related to cervical cancer screening and appropriately identify diseased tissue. It also ensures that 

the test is convenient, accurate, and cost-effective, unlike the current method. Minimal training is required, 

and the results are immediate; thus, patients can receive treatment in the same visit.  
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Gynecological surgery 

In surgery, the application of physical AI has been utilized more than virtual AI. Virtual AI uses 

established patient factors, repetitive patterns, and treatment algorithms to predict the outcome, as opposed 

to the surgical field, which has many independent variables. Some of these variables are the consistency 

of different tissues, the skills of each surgeon, the changes that are done in the surgical field while 

operating, and unique differences between patients and their pathology; ultimately, these unique factors 

make it challenging to create an algorithm. Areas in which AI has assisted gynecological surgery include 

those related to imaging and spatial awareness. AI can aid the surgeon by providing better imaging before 

and during surgery. The creation of three-dimensional printing (3DP) that replicates the surgical site is far 

superior to its two-dimensional (2D) counterpart, as it represents a more precise version of the actual 

model. This allows a more accurate preoperative plan, hence diminishing errors in the operating room. 

3DP can also provide different materials that can resemble the tissues that would be encountered, thus 

providing realistic practice for trainees and unprecedented preoperative planning. Ultimately, a 3DP image 

helps to navigate the surgical field and increase awareness of the area involved, thereby protecting its 

surrounding structures. This has proved useful in one case report for deep infiltrating endometriosis (DIE). 

A 3DP model was derived from preoperative magnetic resonance imaging (MRI) and then later compared 

retrospectively with the surgical findings. The surgeons agreed the 3DP image assisted in planning to 

calculate the depth, extent, and involvement of the adjacent structures and how to proceed accordingly. 

These models can potentially serve as adjuncts for preoperative planning where depth and spatial 

relationships are challenging to analyze by the standard 2D image alone. AI has aided in enhancing spatial 

awareness, cautioning surgeons if certain vessels or structures of importance are concealed, identifying 

them in a timely matter, and being able to protect vital structures. An example is isolating the ureters 

during gynecological surgery. A study was done using an endoscope system based on AI using algorithms 

to estimate the depth and location of the ureters, which proved to enhance accuracy and safety 

 

Conclusion 

AI has aided in enhancing spatial awareness, cautioning surgeons if certain vessels or structures of 

importance are concealed, identifying them in a timely matter, and being able to protect vital structures. 

An example is isolating the ureters during gynecological surgery. A study was done using an endoscope 

system based on AI using algorithms to estimate the depth and location of the ureters, which proved to 

enhance accuracy and safety. 
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