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In reproductive medicine and gynecologic oncology, multimodal predictive models, integrating clinical data,
imaging, and biomarkers, are being used to develop individualized surgical strategies that balance treatment
efficacy with functional and fertility preservation. With the advancement of data standardization and digital
surgery ecosystems, surgeons will be able to utilize integrated platforms for preoperative planning, intraoperative
navigation, and real-time risk prediction, facilitating a shift from experience-based to precision, individualized
surgery. At the same time, Al is driving the evolution of surgical environments toward greater intelligence and
semi-automation, while being deeply integrated into multidisciplinary care pathways. Robotic platforms are
increasingly serving as central hubs that integrate computer vision, image-guided navigation, and large language
model-based decision support, enabling real-time access to patient information and evidence-based guidance
during surgery. In addition, Al applications in gynecologic cancer screening, diagnosis, and staging are further
promoting the development of Al-supported multidisciplinary decision-making models.

However, the widespread implementation of Al-assisted minimally invasive gynecologic surgery still depends on
the establishment of standardized frameworks and the advancement of clinical translation. Most current studies
remain in early stages, with limitations such as small sample sizes, methodological heterogeneity, and lack of
external validation, and there is still limited evidence demonstrating improved patient outcomes in real-world
clinical settings. Therefore, consensus is urgently needed regarding data standards, evaluation systems, and
research methodologies, along with the development of robust ethical and regulatory frameworks addressing data
privacy, algorithmic bias, and accountability. In the future, through multicenter data sharing, high-quality clinical
research, and clinically driven technological development, Al-assisted minimally invasive gynecologic surgery is
expected to achieve standardized and scalable implementation, ultimately enhancing surgical safety, precision, and
personalized patient care.

Acknowledgments
The author extends sincere thanks to MedSci Publisher for their feedback on the manuscript.

Conflict of Interest Disclosure
The author affirms that this research was conducted without any commercial or financial relationships that could be construed as a
potential conflict of interest.

References

Appelbaum H., 2024, Perioperative and operative considerations for minimally invasive surgery in pediatric and adolescent gynecology, Journal of Pediatric
and Adolescent Gynecology, 38(1): 18-25.
https://doi.org/10.1016/j.jpag.2024.07.006

Arakaki S., Takenaka S., Sasaki K., Kitaguchi D., Hasegawa H., Takeshita N., Takatsuki M., and Ito M., 2024, Artificial intelligence in minimally invasive

surgery: current state and future challenges, JMA Journal, 8(1): 86-90.
https://doi.org/10.31662/jmaj.2024-0175

Baba T., 2024, Trends of minimally invasive surgery in the primary treatment of cervical cancer, Journal of Obstetrics and Gynaecology Research, 50(1):
72-78.
https://doi.org/10.1111/jog.16075

Balafoutas D., and Vlahos N., 2024, The role of minimally invasive surgery in gynaecological cancer: an overview of current trends, Facts Views and Vision in
ObGyn, 16(1): 23-33.
https://doi.org/10.52054/fvv0.16.1.005

Bogani G., Leitao M.M., Ramirez P.T., De Vitis L., Giudici A., Tarantino V., Reynolds E.A., and Mariani A., 2025, Innovations in laparoscopic management of

endometrial cancer, Expert Review of Anticancer Therapy, 25(9): 1057-1064.
https://doi.org/10.1080/14737140.2025.2520965

Branddo M., Mendes F., Martins M., Cardoso P., Macedo G., Mascarenhas T., and Saraiva M., 2024, Revolutionizing women’s health: a comprehensive review

of artificial intelligence advancements in gynecology, Journal of Clinical Medicine, 13(4): 1061.
https://doi.org/10.3390/jcm 13041061

Chevalier O., Dubey G., Benkabbou A., Majbar M., and Souadka A., 2025, Comprehensive overview of artificial intelligence in surgery: a systematic review

and perspectives, Pfliigers Archiv-European Journal of Physiology, 477(6): 617-626.
https://doi.org/10.1007/s00424-025-03076-6

D’Auge T., De Angelis E., Cuccu 1., Lagana A., Etrusco A., Di Donato V., Bogani G., Ferrari F., Vizza E., D’Oria O., Caserta D., and Giannini A., 2025,
Precision and progress: minimally invasive surgery in gynecologic cancer treatment, Italian Journal of Gynaecology and Obstetrics, 37(1): 43-54.
https://doi.org/10.36129/j0¢.2025.199

120


https://doi.org/10.1016/j.jpag.2024.07.006
https://doi.org/10.31662/jmaj.2024-0175
https://doi.org/10.1111/jog.16075
https://doi.org/10.52054/fvvo.16.1.005
https://doi.org/10.1080/14737140.2025.2520965
https://doi.org/10.3390/jcm13041061
https://doi.org/10.1007/s00424-025-03076-6
https://doi.org/10.36129/jog.2025.199

