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• Female enrollment in medical schools has steadily increased, over the last decades. 

Not proportional rise in females studying surgical specialties.

• Stephens EH, Heisler CA, Temkin SM, Miller P. The Current Status of Women in Surgery: How to Affect the Future. JAMA Surg. 2020 Sep 
1;155(9):876-885. doi: 10.1001/jamasurg.2020.0312. 
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Obstacles for female medical students’ 

in pursuing surgical career

Stereotypes and 
unconscious biasSexual and verbal 

harassment

Lack of mentorship

Difficult in advancing to 
leadership in professional, 

academic and societal 
positions

Pay gap and difference 
in research funding

Lack of policy 
for fertility 

issue and for 
maternity 

leave
Lack of adequate 
life-work balance
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Main types of discrimination in surgical 

education and training program

Barriers to choice of 
a surgical carrier

Obstacles during 
surgical training

• Giantini Larsen AM, Pories S, Parangi S, Robertson FC. Barriers to Pursuing a Career in Surgery: An Institutional Survey of Harvard Medical School Students. 
Ann Surg. 2021 Jun 1;273(6):1120-1126. 

• Marks, I.H., Diaz, A., Keem, M. et al. Barriers to Women Entering Surgical Careers: A Global Study into Medical Student Perceptions. World J Surg 2020 44, 
37–44.
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Barriers to choice of a surgical carrier

• Gender based stereotypes

• Perception of a male dominated field

• Length of training

• Poor work-life balance

• Time to date, marry or taking maternity during residency

• Lack of female surgeons as role model
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Obstacles during surgical training

• Gender stereotypes

• Inequity in residency application process

• Sexual and verbal harassment

• Disparities in operative autonomy and evaluation

• Discrimination for family planning and pregnancy

• Residency leave

• Higher rate of burnout, depression, suicidal thoughts 
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Role of Artificial Intelligence in surgery
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Role of Artificial Intelligence in surgery

• Machine Learning (ML)

• Deep learning (DL)

• Computer vision (CV)

• Natural language 

procession (NLP)

Interventional radiology 

Endoscopy

Surgery

Autonomous 

movement
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Role of Artificial Intelligence 
for women in surgical training

AIM OF THE STUDY
Investigate if AI could 

represent an effective way to 
overcome barriers related to 

gender disparity and 
overcome the obstacles 

women face during surgical 
education and training 
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Role of Artificial Intelligence for women in surgical training

Artificial Intelligence for an objective evaluation 
of performance during laparoscopic 

and robotic training

• Less operative autonomy 

• No demonstration of worse performance

• Tendence to underestimate the surgical ability

• Minter RM, Gruppen LD, Napolitano KS, Gauger PG. Gender differences in the self-assessment of surgical residents. Am J Surg. 2005 Jun;189(6):647-50. 
• Flyckt RL, White EE, Goodman LR, Mohr C, Dutta S, Zanotti KM. The Use of Laparoscopy Simulation to Explore Gender Differences in Resident Surgical Confidence. Obstet Gynecol Int. 

2017;2017:1945801.
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Role of Artificial Intelligence for women in surgical training

Robotic and 
laparoscopic simulators 
based on virtual reality

Opportunity to 
train every time 
and everywhere

Continuous surgical training 
also during period of leave 

(e.g. maternity leave or 
for obtaining a better 

life-work balance)
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Role of Artificial Intelligence for women in surgical training

Telerobotic surgery Telementoring

• Erridge S, Yeung DKT, Patel HRH, Purkayastha S. Telementoring of Surgeons: A Systematic Review. Surg Innov. 2019 Feb;26(1):95-111. 
• Anvari M, Manoharan B, Barlow K. From telementorship to automation. J Surg Oncol. 2021 Aug;124(2):246-249.
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Role of Artificial Intelligence for women in surgical training

Telementoring
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Open issue of AI in surgical training

• High costs 

• Technical requirements

• Enormous dataset is required

• Data security

• Ethical issue

• O'Sullivan S, Nevejans N, Allen C, Blyth A, Leonard S, Pagallo U, Holzinger K, Holzinger A, Sajid MI, Ashrafian H. Legal, regulatory, and ethical frameworks for development of standards in 
artificial intelligence (AI) and autonomous robotic surgery. Int J Med Robot. 2019 Feb;15(1):e1968. 

• Park CW, Seo SW, Kang N, Ko B, Choi BW, Park CM, Chang DK, Kim H, Kim H, Lee H, Jang J, Ye JC, Jeon JH, Seo JB, Kim KJ, Jung KH, Kim N, Paek S, Shin SY, Yoo S, Choi YS, Kim Y, Yoon HJ. 
Artificial Intelligence in Health Care: Current Applications and Issues. J Korean Med Sci. 2020 Nov 2;35(42):e379. 
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Conclusions

AIS permits remote training and telementoring and could improve female surgeons’ 
education worldwide. 

AI could contribute to breaking down gender disparity in surgical training, and, 
consequently, it could encourage women to choose a surgical career.

The development of systematic AI-based training and education programs could 
encourage women to choose a surgical career and help break down gender disparity 

during surgical training. 
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Conclusions

AI does not represent THE solution, but part of it

Some issues that should be faced were observed

Grazie per l’attenzione
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