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ABSTRACT

	IVF (in vitro fertilization) changed completely the landscape of reproductive medicine, including all of that, particularly in Saudi Arabia, for which it has been a scientific invention and a cultural sensation. This article describes the history of IVF techniques in Saudi Arabia from their appearance in the late 1980s. The development of the first test-tube baby in April 1986 marked a major advance for modern medical technology in the region. Assisted reproductive technologies, supported by the Islamic Fiqh Academy, provided couples struggling to get pregnant with a new means to start a family. It recounts some key events from when things were initially first done, including Dr Samir Abbas, who performed his first IVF surgery successfully in Jeddah. This extended the availability of assisted reproductive technology (ART) to couples in Saudi Arabia. Successful births are one of the many achievements that have occurred since IVF came into being in the Kingdom, such as quadruplets. In the late 1990s and early 2000s, as people increasingly accepted IVF, fertility clinics were opening in large urban centers and in a lot of big cities. This converted IVF from experimental technology to a standard medical procedure. The number of IVF cycles performed each year has shot up dramatically, from fewer than one thousand to over 20,000 now. That means patients are not only feeling more confident but also better informed. The group, the Saudi Society for Reproductive Medicine, has been quite useful for spreading the word about best practices and pushing research in this field. The application of preimplantation genetic screening (PGS) and less invasive embryo evaluation techniques like time-lapse microscopy and metabolomic analysis made an improvement on the ease of embryo selection and, as a result, an improvement on pregnancy outcomes. Ethical challenges in Saudi Arabia Ethical considerations play a significant role in IVF treatments in Saudi Arabia, as religious and cultural beliefs influence its procedures. The paper reports the duties of healthcare personnel and guidelines created by the Saudi Ministry of Health for ensuring patients are protected and assisted reproductive technologies are used in a more ethical manner. But problems remain, such as the requirement to have national registries that collect research data and results and to consider ethical dilemmas that fall well outside that of doctors. This is why the people will have a better understanding of how IVF works. In conclusion, the more improved IVF methods in Saudi Arabia reflect the synergistic power of medical innovation with respect to knowledge of other cultural backgrounds. The transition from the first experiments to what things are doing at present shows that people are still committed to making reproductive health better. The Kingdom, still using these technologies and practices after so many years, is still spending funds for those with cultural and moral principles. This is encouraging news for couples who are struggling to get pregnant and want to have a family. It offers them hope; it provides them with good options in a healthcare system that’s changing.
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1. Methods:
We conducted a comprehensive literature search using Scopus, Embase, and PubMed databases between 2000 and 2025 to identify relevant studies pertaining to advancements in in vitro fertilization (IVF) techniques in Saudi Arabia over the past forty years; the search strategy combined terms related to IVF and assisted reproductive technologies (e.g., “in vitro fertilization,” “assisted reproductive technology,” “IVF techniques,” “fertility treatment”) with geographical terms (e.g., “Saudi Arabia,” “Kingdom of Saudi Arabia,” “Middle East”), initially limiting searches to review articles to establish an overarching understanding of the topic, and then focusing on original research articles published from 1985 to 2025 to capture longitudinal advancements and retrospective insights; no language restrictions were applied, but only peer-reviewed academic literature was included, while grey literature, conference abstracts, and unpublished reports were excluded to maintain methodological rigor, and additional filters were applied to include human studies addressing clinical and technological advancements in IVF methods, patient outcomes, and healthcare policies within Saudi Arabia, whereas studies focusing exclusively on ethical, legal, or sociocultural issues without direct reference to improvements in IVF techniques were excluded; finally, reference lists of relevant review articles and included studies were manually screened to identify additional pertinent publications, with data extraction centered on changes in IVF protocols, technological innovations, clinical success rates, and retrospective evaluations of IVF programs.

2. INTRODUCTION & bACKGROUND

IVF has fundamentally altered reproductive medicine, providing solutions for couples dealing with infertility. The history of IVF in Saudi Arabia began in the late 1980s, characterized by significant milestones that have greatly influenced medical technology in the region. This article reviews the development of IVF techniques in Saudi Arabia, emphasizing crucial advancements and future possibilities. In the previous 40 years, medical research has made great strides, especially in infertility. People are really interested in this field and want to know more about it all the time [1-3]. The birth of the first test-tube baby in Saudi Arabia and the Middle East in April 1986 marked the beginning of a new era in global medical technology in Saudi Arabia. The center's management made their choice based on the Islamic Fiqh Academy's decision, which was made during a meeting in Mecca in January 1984 to talk about test-tube infants and artificial insemination. Dr Samir Abbas asked the council concerning the use of therapies that employ the husband's sperm to fertilize the wife's egg to have a child. This resolution sprang from that question. The center promised to always follow the teachings of our real Islamic faith [4-8]. Saudi Arabia's journey in IVF commenced with the first successful procedure conducted in Jeddah in 1986 by Dr Samir Abbas. This landmark achievement led to the birth of the first test-tube baby within the country and the broader Middle East. A patient from Riyadh, who previously experienced eight years of infertility, successfully conceived and delivered at the Military Hospital in Riyadh, marking a pivotal moment in ART accessibility for Saudi couples. Following this, the first quadruplets conceived through laboratory fertilization were born under Dr Abbas’s supervision in 1988. Although born prematurely, all four children are now healthy adults. In 1992, another set of quadruplets gained international recognition as a remarkable achievement [1, 4, 8-10].


3. The Shift from Experimental to Routine IVF in Saudi Hospitals

Since the 1990s, fertility clinics have popped up around Saudi Arabia, especially in cities like Jeddah, Riyadh, and Dammam. These clinics offer all kinds of services which include IVF, intracytoplasmic sperm injection (ICSI), and methods to keep your fertility. When the Kingdom built up a sound infrastructure for IVF, it soon became the leader in reproductive medicine in the Arab world [11-13]. The transition from experimental to routine IVF in Saudi Arabia demonstrates that medical technology has advanced significantly and that the acceptance of assisted reproductive techniques is increasing among those willing to undergo it. In Saudi hospitals back in the early 2000s, IVF was still a young and experimental practice, and very few clinics had it. At the time, less than 1,000 IVF cycles were performed in Saudi Arabia annually [12, 14-15]. It was largely due to that people didn’t even know about it and there was a cultural stigma against assisted reproductive technology. The landscape has evolved greatly since then. Saudi Arabia's infertility treatment options are standardized; several medical centers across the country now offer IVF. There now are over 20,000 IVF cycles each year, suggesting that more people are obtaining them, and that patients have greater confidence in them. This is aided by growing awareness campaigns, improved fertility treatments, and a shifting attitude in society that IVF is increasingly offered as a remedy to couples struggling to get pregnant. Key organizations, such as the Saudi Society for Reproductive Medicine and the Saudi Fertility Society, were formed, promoting research, education, and best practices [15-18]. 


4. IVF Laboratory

Factors Affecting Embryo Development: The IVF laboratory environment is very important for the phenotypic of the preimplantation embryo. Temperature, oxygen levels, pH, and the culture system are all important factors that affect the health and viability of embryos. It can be hard to figure out what each of these things does because they can all mess up the results. Cultural Media: The way cultural media is made is very important. The media must supply the appropriate nutrients and establish a stable environment for embryonic development. For the best growth, important parts like amino acids, glucose, and growth hormones are very important. For instance, amino acids are necessary for cellular functioning and signal transduction, but the blastocyst prefers glucose, which affects its viability [19-22]. Oxygen Levels: The amount of oxygen in the culture environment can have a big impact on how the embryos grow. The amount of oxygen in the air (around 21%) is substantially more than what embryos would normally get in vivo (2-8%). Studies on animals show that embryos might develop more slowly and possibly have chromosomal problems when they are exposed to high quantities of oxygen. So, most IVF clinics are told to use lower oxygen levels that are more like what happens in the body (about 5%). Embryo Density and Culture Conditions: The density at which embryos are cultured, whether individually or collectively, influences their development. Group culture offers advantageous paracrine signaling, perhaps improving embryo survival. On the other hand, individual culture can cause delays in development and fewer cells [20, 22-24]. Quality Control: A strong quality management system is needed to make sure that the lab is in the best possible condition. You need to keep an eye on how well the equipment works and how good the consumables are all the time. Bad quality control can damage the health of embryos. Factors that affect the quality of gametes and the patients There are several things that can affect the quality of the gametes that make up embryos. These include the parents' age and health, their genetics, and their lifestyle choices, such as smoking or food. Methods of ovarian stimulation can also influence the quality of gametes, which can impair the health of embryos because of epigenetic modifications. Effects of Stressors The document stresses that exposure to just one bad part might make an embryo more sensitive to other stressors, which can have long-term negative impacts on development. For example, embryos grown in surroundings with a lot of oxygen may be more sensitive to the toxicity of ammonium in culture media. Non-invasive Assessments New technologies, including time-lapse microscopy, make it possible to keep an eye on embryo development without changing the culture environment. This gives us more information on embryos' kinetics and physiological state, which helps us make better decisions about embryo transfer [23-26]. The service is practiced in a strictly religious manner and certain aspects of the technology such as sperm and oocyte donation are prohibited. Currently, there are more than 35 ART centers performing around 20,000 IVF treatment cycles per year in the KSA and most of them are in the private sector. Although several medical professionals working in Saudi ART centers have published their experiences, there is no national registry for ART in the KSA. In addition, there has been little participation from Saudi ART clinics in regional registries such as the Middle East Fertility Society (MEFS) or global registries such as the International Committee Monitoring Assisted Reproductive Technologies (ICMART) [27-29].
  

5. Embryo selection

After ovarian hyperstimulation, most human IVF cycles create more than one embryo. The viability of these embryos, and therefore the chance that an embryo will successfully implant, varies biologically. To get the best possible live birth rates after IVF and lower the risk of having more than one baby, one or two embryos with the best chance of implanting are chosen for transfer. Cryopreservation is used to store extra embryos that have a good chance of implanting for possible future transfer. The other embryos are thrown away [30-33]. Morphological evaluation is presently the most effective technique for embryo selection, wherein embryos are selected based on various morphological traits at one or more stages of preimplantation development. However, morphological evaluation shows that implantation rates usually don't go above 35%, and the results are different each time. This has led to a strong push for other selection methods. PGS is the most researched alternative. It usually involves taking a biopsy from one cell from each embryo on Day 3 of development and using fluorescence in situ hybridization (FISH) to look for aneuploidies in a small number of chromosomes. We only transfer embryos that have euploid blastomeres for the chromosomes that were tested. This method of PGS has been used increasingly often, In the past ten years, PGS has been widely used, but new studies show that it lowers the chances of getting pregnant compared to standard IVF with morphological selection of embryos [34-35]. To address certain limitations of PGS, including the utilization of cleavage stage biopsy and FISH, novel techniques for assessing the ploidy status of individual cells have been established, such as comparative genomic hybridization arrays and single nucleotide polymorphism arrays. Additionally, to prevent the confounding influences of chromosomal mosaicism, embryos are currently biopsied at the zygote or blastocyst stage. At the same time, more time and money are being spent on high-tech, non-invasive ways to choose the best embryo for IVF transfer. Metabolomic profiling, amino acid profiling, respiration rate measurement, and birefringence imaging are some of these methods. Metabolomic profiling uses spectrophotometric tests to look for changes in the culture medium of embryos. Proteomic profiling looks for proteins made by the embryo and released into the culture medium. Amino acid profiling looks for amino acid depletion and production. Respiration rate measurement looks for the embryos' respiration rates. Birefringence imaging uses polarized light microscopy to look at the meiotic spindle or the zona pellucida [36-39].


6. Current Techniques and INNOVATION'S Introduction of Genetic Testing

Recently, advanced reproductive tech such as preimplantation genetic testing (PGT) has transformed the paradigm of ART. PGT provides an opportunity for detailed screening of embryos for various genetic disorders prior to implantation, significantly increasing the likelihood of carrying a healthy baby to term. Using genetic analyses of the embryos, a clinician can uncover possible chromosomal abnormalities or inherited conditions so they can determine the most viable embryos to transfer. Within the Saudi Arabian context, this technology has become increasingly accessible in fertility clinics and represents a major development in reproductive healthcare [40-41]. Incorporating PGT into routine IVF protocols provides couples greater independence and knowledge in choosing their reproductive health. Screening for genetic disorders not only removes a lot of fear related to conceiving with possibly affected embryos, but it also helps couples take a proactive approach to family planning. Increasing recognition of genetic diseases also means more sophisticated screening strategies are needed. It is important for health care professionals to teach patients about the benefits and limitations of PGT, so their partners will have quality conversations about how they can live with their children [42-45]. This support empowers prospective parents to be empowered to make healthier choices in ways that support their family aspirations and health. Given that Saudi society is strongly influenced by societal and family norms to promote childbirth and reproductive health, the use of PGT technology is highly relevant to this cultural context (Kingdom of Saudi Arabia). Fertility clinics in the Kingdom not only help improve patient outcomes by providing the most revolutionary genetic screening but also target the psychological and social aspects of infertility [42, 44-45]. Our first strategy, an integrated approach that combines sophisticated medical technologies with cultural sensitivity in the implementation of reproductive technology, creates a positive environment that assists couples in understanding their needs surrounding reproduction. Moreover, this also paves the possible pathway towards researching the prevalent genetic disorders in the region. Because of this information, precise disease interventions and strategies to minimize incidence of certain genetic disorders can come about more effectively with public health intervention. Thus, the spread of PGT at Saudi fertility clinics is a major advancement in reproductive medicine and a much more knowledgeable and empowered environment for couples entering reproductive life who desire to address issues of infertility, family planning and gender expectations in the context of their culture [43-46].

7. Adoption of Artificial Intelligence

The artificial intelligence (AI) introduction into fertility interventions is significantly changing the routine of IVF in Saudi Arabia and creating a new era in fertility treatment based on optimization and precision. AI technologies are being used in diverse roles to optimize and enhance the IVF flow process at Dr. Samir Abbas Hospital, a pioneer in assisted reproductive technology in the region. AI enables the most important role of aid to make medical decisions. It helps healthcare professionals to decide treatment alternatives in a proactive manner and in a more accurate manner by analyzing the massive amount of patient data to detect correlations and predict results with the help of AI algorithms [47-48]. Physicians need to work with and for each patient by understanding their unique medical histories as well as what reproductive disorders they have faced. AI will offer evidence-based insights that will help to make treatment plans more tailored to each patient. AI doesn’t just help with decision-making; it helps to make formal documentation. The documentation required by fertility treatments are commonly comprised of detailed records of patient history, treatment protocols, and laboratory analysis. AI reduces human error, eliminates administrative overhead and enables records that are both accurate and up to date, in part by automating these processes. This streamlines care time for healthcare professionals and ultimately improves patient care overall, enabling providers to put their time squarely into interacting with patients rather than redrafting paperwork. AI is also capable of analyzing patient data for trend visualization, and not just on a case-to-case basis. AI systems can also analyses data drawn from overtime to discover trends of outcomes, success and failure of treatment and patient responses with different protocols by synthesizing data on the patient data gathered over time [47, 49-51]. The study is key so that practitioners can learn and assess which methods perform best for various demographics and diseases. Such insights prove invaluable for ART practices to be continually improved and clinics to continuously fine-tune methods or procedures based on actual data. Integration of AI into fertility treatments also greatly improves communication between the healthcare provider and the patients. Patients can now, with AI-based tools, view their treatment data and track how they are doing through intuitive interfaces. This level of transparency encourages the patient-therapy-patient dynamic and patient-therapist collaboration which in return makes it easier for the patient to actively participate in their treatment. With timely updates, personal details of their treatment process and explanations of medical information, patients are given the information they need to make treatment more understood and less frightening than ever before when dealing with infertility treatments. In addition, AI can enhance emotional and psychological support provided to patients [49, 50-52]. In the future, AI technologies may be equipped with chatbots or virtual assistants that answer patients' questions and offer resources or help them navigate their treatment options. Providing supportive services can not only increase patient satisfaction, but it can also help strengthen the importance of mental health in the fertility treatment process as well. Finally, the infusion of artificial intelligence in facilities' IVF practices at providers like Dr. Samir Abbas Hospital has made a difference in how fertility treatment is made in Saudi Arabia, in an industry with an amazing impact in the provision of fertility treatment in Saudi Arabia. AI is redefining patient care in reproductive medicine by elevating decision-making, automating documentation, gathering data at the level of the patient for trends that make sense, and improving the way the patient can expect to communicate. As technology continues to progress, the opportunity to further leverage AI to improve the IVF landscape in the Kingdom is limitless and the outcome should look like a future of reproductive healthcare that considers, customizes, makes personal, and is patient-centric [47, 50-52].  


8. Patient Education and Support Systems

As IVF practices continue to evolve and with them, initiatives for the education of patients are underway. Those designed to boost the knowledge people have of their options in reproductive health are just beginning to be published. One case in point is the IVF Virtual Training Program at Dr. Samir Abbas Hospital, Saudi Arabia. This new program offers a wealth of easily accessible resources at once: it provides videos on IVF process advice, webinars to explain this and interactive modules for all the important pieces of a woman about her reproductive health. There are many resources that patients can take advantage of and so are useful [53-55]. A range of practical activities available within the program includes videos teaching one of the many things to do, videos, webinars and interactive modules for information of different kinds on how each component of the IVF process. The program hopes to make fertility treatments more understandable, from the basics of assisted reproductive technologies to how to complete steps during an IVF cycle. Using technology we have developed, the program helps patients to navigate the challenges of infertility by reducing the fear and anxiety surrounding them [53, 55-57]. The program also emphasizes continual medical training for health-care providers to keep up with developments made by reproductive technology and best practices. This combined focus on educating patients and education of healthcare professionals means enhanced care quality for everyone. Also, integrated voice-assisted technology helps patients in the management of their healthcare. These assistants help with appointment scheduling, treatment timelines, as well as handling frequently asked questions. Voice tech can help to facilitate communication and encourage the patient experience and enable them to be empowered. The IVF Virtual Training Program and voice assistants, together, are major advancements for patient education and management. By improving awareness and by facilitating communication, they make the IVF experience an easier one and contribute to better outcomes for couples embarking on assisted reproduction [56-59].  


9. Middle East Pioneering for IVF Treatment: brief historical summary

In June 1985, Samir Abbas documented the first successful clinical application of in vitro fertilization and embryo transfer (IVF-ET) in Saudi Arabia for a couple experiencing secondary infertility due to bilateral tubal blockage; the couple was evaluated at the infertility clinic in Jeddah, where the 26-year-old female partner with a history of one full-term vaginal delivery in 1977, followed by two years of unsuccessful attempts to conceive. Her medical history included surgical intervention for tubal disease; specifically, adhesiolysis performed in 1980 and salpingostomy in 1982, both of which failed to restore tubal patency. Gynecological examination revealed no abnormalities. Endocrinological evaluation confirmed a normal ovulatory pattern. Diagnostic laparoscopy demonstrated pelvic adhesions, bilateral tubal scarring, and absence of dye spillage. The ovaries appeared morphologically normal but exhibited restricted mobility. The male partner, aged 41 and a military officer, was healthy with semen analysis parameters within normal limits. Given the tubal factor infertility refractory to surgical correction, IVF was pursued as the treatment modality. Controlled ovarian stimulation was initiated using clomiphene citrate at 100 mg daily from cycle days 2 to 6, supplemented with human menopausal gonadotropin (hMG) at 150 IU daily from days 5 through 9. Transvaginal ultrasound on cycle day 11 demonstrated two dominant follicles measuring 20 mm and 19 mm, respectively. Human chorionic gonadotropin (hCG) 5000 IU was administered intramuscularly to trigger ovulation, followed by laparoscopic oocyte retrieval 35 hours post-hCG administration. Follicular aspiration was conducted using a Monash single-lumen needle at a suction pressure of approximately 150 mmHg. Two mature oocytes were successfully retrieved. Oocytes were cultured in Earl’s balanced salt solution augmented with 10% patient serum immediately prior to fertilization. Semen was prepared using standard IVF swim-up techniques. Approximately 100,000 motile spermatozoa were inseminated per oocyte-containing culture tube 5.5 hours post-retrieval. At 20 hours post-insemination, cumulus cells were mechanically removed. Embryo development was monitored, and at 42 hours post-insemination, two morphologically normal embryos were identified-one at the two-cell stage and the other at the four-cell stage. Embryo transfer was performed trans cervically 50 hours post-insemination using a Rocket transfer catheter, depositing approximately 20 μL of culture medium containing the embryos into the uterine cavity. The patient subsequently experienced amenorrhea, and serum β-hCG measured 17 days after embryo transfer was elevated, indicating biochemical pregnancy. Transvaginal ultrasound one week later confirmed the presence of an intrauterine gestational sac. Routine antenatal care was provided, culminating in delivery by Caesarean section at 37 weeks gestation of a healthy neonate weighing 2.65 kg.This case is recognized as the first successful IVF-ET pregnancy resulting in live birth documented within Saudi Arabia [6-7, 60-66].


  
10. Ethical Considerations

There have been many studies that have particularly focused on understanding patient rights and codes of practice in general healthcare settings in Saudi Arabia. It has been found that patients, physicians, and nurses have levels of understanding about instruments like the Patient Bill of Rights and hospital policies related to aspects of confidentiality, informed consent, and dignity. There exists a formalized set of rights and responsibilities for patients that has been made public by Saudi Arabia's Ministry of Health [67-69]. It includes a set of professional obligations that healthcare institutions and providers have towards patients in matters of privacy, information, and participation in decision-making processes. (Ministry of Health, 2017). However, it's unclear how well these rights are recognized and consistently implemented in specialized divisions such as IVF departments. In IVF, ethical behavior is not limited to doctors and embryologists. It involves a group of professionals from various backgrounds who assist patients at various phases of their reproductive journey. Laboratory experts, radiologists, nurses, dental assistants, and echocardiography technologists could be on this team. An international study suggests that the application of ethical principles in routine clinical decisions and communication may be influenced by the moral sensitivity, ethical ideals, and knowledge of healthcare professionals [66, 70-72]. However, the majority of recent research on ART ethics focuses on the perspectives of doctors, bioethicists, or patients, with much less attention paid to the larger team involved in fertility treatments. The Saudi government plays a crucial role in regulating IVF practices to ensure patient safety and ethical compliance. In 2003, the Ministry of Health set forth guidelines for ART facilities, emphasizing informed consent and responsible embryo management. The influence of religious authorities significantly shapes public perception and acceptance of reproductive technologies, which impacts the effectiveness of these practices culturally [73-76].
  

11. Conclusion

In Saudi Arabia, developments in in vitro fertilization (IVF) technologies exemplify the efficient fusion of medical innovation and cultural adaptation. Starting with the first IVF procedure in the late 1980s, this is no small feat and has since made great leaps forward in reproductive medicine, giving couples new hope that their infertility is over. Gaining acceptance and implementation of assisted reproductive technologies are evidenced by innovations including preimplantation genetic testing (PGT) and advances in embryo selection methods in accordance with Islamic values. The future of reproductive health care looks good, as the Kingdom puts money into these technologies and improves access to fertility centres. Partnerships with global authorities build capacity further and assure that Saudi Arabia is a pioneer of reproductive health. This integrated approach yields superior clinical results combined with emotional health, contributing to many couples’ potential to have a child. To sum up, the evolution of IVF in Saudi Arabia is an achievement merging progress with a cultural sensitivity where the future of reproductive healthcare is going to come about happily.
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