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Despite the rising percentage of women accessing the medical profession over the last few decades, surgical specialties are still largely male-dominated; in particular, a remarkable gender disparity is evident in neurosurgery, where only 19% of practitioners are females. Although women may be reluctant to choose a challenging specialty like neurosurgery due to concerns around how to balance family and career, it must be admitted that prejudices against female neurosurgeons have been deeply rooted for long, prompting many to give up and switch track to less demanding subspecialties. Among those who have persisted, many, if not most, have experienced difficulties in career progression and received unequal treatment in comparison with their male counterparts. In 1989, a group of 8 female neurosurgeons founded Women in Neurosurgery (WINS), an organization that aimed to guarantee inclusivity in neurosurgery, encouraging a better and more egalitarian working environment. Thereafter, WINS sessions were regularly promoted at international conferences, offering female neurosurgeons a platform to report issues related to gender discrimination. Over recent years, the mission of WINS sessions in national and international conferences has taken an unexpected deviation; they have progressively become supplementary scientific sessions with only women neurosurgeons as speakers, thus paving the road to a form of self-segregation. This tendency has also resulted in the establishment of sections of only female neurosurgeons within some national societies. Although there remains a faction that fiercely supports the WINS mindset of reserved spaces for women, such segregation is an upsetting prospect for those who believe that science and professionalism have no gender; a growing part of the global neurosurgical community believes that the conception of a “female neurosurgery” and a “male neurosurgery” is misguided and counterproductive and consider the existence of the WINS as anachronistic and no longer necessary.
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INTRODUCTION

The World Health Organization collects global data on the proportion of women employed as physicians; despite variability in terms of the quality of data and the reference year, the organization provides a useful international comparison across Europe and for other countries with a total physician workforce >20,000. Based on most data collected during the early 2000s and in Europe, the mean proportion of women working as physicians was equal to 40% (SD 8.8) (1). Over the last two decades, the female presence in medical schools and residency programs has further increased; in the United States, for instance, in the last 5 years women have come to exceed men in the number of medical school applications and matriculation (2). In Australia and New Zealand this has been the case for over 10 years, with a greater proportion of medical students being female. (https://anzsurgsocs.org/wp-content/uploads/2021/01/gender_equity_guide.pdf)

Despite the rising percentage of women entering the medical profession, surgical specialties remain universally male-dominated. This gender disparity is particularly evident in trauma and orthopedic surgery, cardiothoracic surgery and in neurosurgery.

Neurosurgery is a modern surgical subspecialty; attempts to perform surgery for diseases affecting the nervous system already date back to the dawn of civilization (3–9) and have marked the historical development of medicine, however neurosurgery only became a well-defined surgical subspecialty at the beginning of the 1900, thanks to Harvey Cushing (10, 11).

Female entry to neurosurgery is not clearly historically dated. In the 1920′s, in Eastern Europe, neurosurgical procedures were allegedly performed by female surgeons, namely Anna Bormane, Serafima Semyonovna Bryusova and Alice Rosenstein (11, 12). In 1943, in the United Kingdom, Diana Beck was appointed consultant neurosurgeon at the Royal Free Hospital in London, thus becoming the first formally certified female neurosurgeon; although this record is often attributed to the Romanian Sofia Ionescu, she did not qualify from medical school until 1945 (13, 14). Thereafter, several women received neurosurgical training around the world, although female access to this subspecialty remained occasional, especially in countries characterized by traditionally male-dominated societies. Until recent times, women have occupied fewer than 10% of residency positions, thus being too few to be even considered a “minority” (defined as 15%) or create a so-called critical mass, large enough to independently attract other females. Trends from the last 10 years indicate that the number of female neurosurgeons is growing steadily, however women remain a minority in the field and currently account for only 19% of all board-qualified neurosurgeons globally (15).

Several factors may be posited to explain this remarkable gender disparity in neurosurgery (16). For instance, many women may have been reluctant to choose neurosurgery, being concerned about how to balance family and career. In a survey study of 245 fourth-year students at the University of Toronto, sampling qualities of importance in specialties, the importance of role models and attitudes toward surgery, males were more likely to identify technical challenge, earning potential, and prestige (P < 0.01) as important qualities in a specialty whereas females tended to focus on residency conditions, part-time work, and parental leave availability (P < 0.01) (17). Especially in countries where the burden of children's upbringing is traditionally placed on females, many women spontaneously give up or are encouraged to switch track to less demanding subspecialties (17–23). In a survey on the status of women neurosurgeons in India, 72.68% of the participants reported that they had been discouraged before joining neurosurgical residency (24). Women also frequently have to choose between family and career; female neurosurgeons are less likely to be married and to have children than their male counterparts (22–27). There is also evidence that they experience higher rate of failed births during residency (26).

While it is true that women may be reluctant to choose a challenging specialty like neurosurgery due to concerns about balancing family and career, prejudice against female neurosurgeons—whether conscious or unconscious—remains deeply rooted. A subtle selection bias is often present when it comes to mentoring a female candidate in the residency program, especially more apparent in the developing countries where the attitude of males towards females is judgmental and not inclusive (28). Besides the fear that embracing motherhood might impact their work performance, female neurosurgeons have often been considered less “suitable” for the profession, as they have been attributed alleged traits of “weakness” and “lack of physical resistance”, as openly declared in 2005 by a very well-known neurosurgeon, who had also been president of SINCH (the Italian Society of Neurosurgery), in an interview in “Corriere della Sera” (the Italian newspaper with the highest circulation in the country) (29).

Many of those who persist experience difficulties in career progression and receive unequal treatment in comparison with their male counterparts (26, 27, 30, 31), garnering less trust and respect from patients and colleagues (22, 26, 27); there is also a lack of acceptance of female leadership (22, 27, 32, 33).

In various surgical subspecialties, women are more often assigned administrative tasks while men might have more opportunities to operate (34). Some women surgeons had difficulty in finding consultant jobs because there is prejudice amongst seniors against women leading or being consultants (35). Many women have reported that they have to work harder to prove that they were as good as men and have received less career support from supervisors and acceptance in neurosurgical communities. This is mirrored in the gross under-representation of women in leadership roles. Italy provides an excellent example; although it currently boasts the highest proportion of female neurosurgeons in Europe (36% of Italian neurosurgeons), the representation of females amongst the higher ranks is ridiculously negligible (32, 36). Only 2 out of 138 neurosurgery department in the country are led by a woman, only one full-time professor is female (the overall number of neurosurgery professor is around 60) and only one woman is currently member of the board of the national neurosurgical society. Similar under representation is found also in other societies (37, 38) for instance, only 12% of the Deutsche Gesellschaft für Neurochirurgie—German Society of Neurosurgery (DGNC) members are female and no member of the current board for the term 2020–2022 is a woman (39).

Another example is in Uruguay where 12 out of 37 neurosurgeons are females, recording the highest percentage of female neurosurgeons in South America (36) but no female neurosurgeon is full-time professor; three neurosurgical departments are led by two women, one of them is in a military hospital where the appointment was not subjected to open tender but achieved as progression in the military career and the remaining two (both under the same leadership) are private institutions.



THE ACADEMIC SCENARIO

Literature exploring the productivity of women in neurosurgery found no difference in h-index when matched with male neurosurgeons of the same academic rank, as shown by Khan et al. in their study on publication productivity measures for almost all academic neurosurgeons and departments in the United States (40). In a study published by Aslan et al., the data of 3,247 issues of Neurosurgery and Journal of Neurosurgery published in 2003, 2008, 2013, and 2018 were analyzed, determining the gender of the first and last authors in all articles. The overall percentage of female first authors was 16% (518/3,247), whereas that of female senior authors was 10.8% (352/3,247). The percentage of women first authors increased from 12% to 16.5% in 5 years (from 2003 to 2018), although regarding the last authorship, the rates of women rates remained unchanged over the years (41). Despite their increasing publication productivity, the representation of women on editorial boards of neurosurgery is very low and appears to be even lower in spine surgery (42).

Women continue to encounter difficulties in accessing the academic world (32, 33, 43). Even when adjusted for hours worked, they are under referred patients and are also less likely to be promoted and achieve a higher academic ranking (44). Databases from the American Association of Neurological Surgeons (AANS) and the American Board of Neurological Surgery (ABNS) from 1964 to 2013 were reviewed for female neurosurgery residency graduates. Of 379 female neurosurgery resident graduates, about 26% entered academic medicine, which is similar to analogous data for the male counterparts; however, only 33 women (8%) managed to attain the rank of associate professor, and only 16 (4%) reached the rank of professor, a staggering drop-off compared with the positions achieved by male neurosurgeons (43).

Scientific events are also often characterized by an uneven distribution between female and male speakers and female chairs are occasional. With a few exceptions, chances to present work or chair a session have been considerably reduced for women compared to men. Furthermore, female speakers are less likely to give presentations typically associated with senior positions such as plenary sessions or keynote presentations (45); it has been noted that, in the annual conferences of the above mentioned DGNC, the speaking time of women was distinctly shorter than that of men, and women were more often assigned to the less popular poster presentations.



THE FIGHT FOR EQUALITY: BIRTH AND HISTORICAL DEVELOPMENT OF WINS

In 1989, during a meeting in Atlanta a group of 8 female neurosurgeons founded “Women in Neurosurgery” (WINS), an organization with the mission to “educate, inspire, and encourage women neurosurgeons to realize their professional and personal goals, and to serve neurosurgery in addressing the issues inherent to training and maintaining a diverse and balanced workforce.” Deborah Benzil was the first President of the organization. In 2008, they penned a white paper describing four strategies to address the lack of women in neurosurgery (46):


	(1)characterize barriers;

	(2)identify and eliminate discriminatory practices when recruiting medicals students, training residents, and hiring and promoting of neurosurgeons;

	(3)promote women into leadership positions within organized neurosurgery;

	(4)foster the development of female neurosurgeon role models by training and promoting competent female trainees and surgeons.



In the years following its foundation, the initial cell of WINS gradually developed into a worldwide network that gathered under its umbrella female neurosurgeons who felt their gender had negatively impacted on their professional growth and who were eager to break down the barriers of male chauvinism, in order to create a neurosurgical community that would offer equal opportunities to all its members.

Female neurosurgeons who had succeeded in gaining international recognition of their merits became torchbearers in the march towards gender equality in neurosurgery. Japan's first female neurosurgeon Yoko Kato passionately dedicated herself to the cause of female empowerment in neurosurgery and founded the Women's Neurosurgical Association of Japan in 1990 and the Asian Women's Neurosurgical Association in 1996 (47).

In 2008, the Korean Women Neurosurgical Society was founded, under the lead of Hyo-Sook Chung, first woman neurosurgeon in South Korea (48).

In 2014, the WINS section of the Brazilian Society of Neurosurgery was founded under the coordination of Nelci Zanon, soon afterwards followed by the Colombian WINS. The Venezuelan WINS was founded years later, in early 2020 (49). In 2015, Aneela Darbar founded WINS Pakistan; WINS India forum was then inaugurated in 2016 under the presence of Thanjavur Santhanakrishna (T.S.) Kanaka, who was the first woman neurosurgeon in Asia in1968. Taiwan WINS was established in 2017 while in China, Ling Feng established WINS of China uniting over 200 female neurosurgeons (50).

WINS sections were established in many national and international, umbrella societies, such as FLANC (the Latin American Federation of Neurosurgery), CAANS (Continental Association of African Neurosurgical Societies) and even in WFNS (World Federation of Neurosurgical Societies)

The idea of WINS was brilliant at birth. First, it brought a reality to light: the existence of women neurosurgeons. It might currently sound outdated due to the remarkable increase in the number of female neurosurgeons in the world, yet one should not forget that female emancipation is an achievement that only dates back to a few decades ago; it is still a difficult process in many parts of the world where society is traditionally male-dominated, and women's freedom is greatly limited by the boundaries that these communities impose on them. If the “glass ceiling” is an issue still perceived even in the most gender-egalitarian countries (37), there are countries in the world where even the access of women to education is questioned (https://www.researchgate.net/publication/323497891_Female_Education_in_Developing_countries); choosing to embrace a demanding career as neurosurgery is truly a social challenge in such sociocultural contexts.

WINS provided a voice to hundreds of professionals and offered them a useful platform in which to report issues related to gender discrimination (28). However, over the years WINS sessions have progressively become supplementary scientific sessions with only female neurosurgeons as speakers. In the Covid-19 era, where virtual scientific events were the only solution to replace in person gatherings, female speakers- only webinars flourished.

This deviation stemmed from praiseworthy intentions, to highlight, promote and consolidate the clinical and scientific activity of women in neurosurgery (28), whose role in conferences is frequently marginal, as previously mentioned. Moreover, WINS specifically aimed to encourage women towards clinical research, especially in low- and middle-income countries (28), where the gender bias is heavier (51).

There is a contrary view, however, that reserving separate spaces for female speakers in neurosurgical conferences may be dangerous; it can easily pave the road to self-segregation.

Despite the laudable intentions of its supporters, this kind of organization further raises the barriers between the two genders; female speakers are actually relegated to pink rooms and, instead of being integral to the neurosurgical community, become even more marginalized. Men who have previously fostered integration may be pushed into the “male section” of the profession and implicit labels of male chauvinism may unfairly be attached to those men who had naturally interacted with their female colleagues in a peer-to-peer relationship. Although there remains a non-negligible faction that fiercely supports the WINS mindset of reserved spaces for women, such segregation is an upsetting prospect for those who believe that science and professionalism have no gender; a growing part of the global neurosurgical community believes that the conception of a “female neurosurgery” and a “male neurosurgery” is misguided and counterproductive.

During his term as EANS president, Grotenhuis, raised concerns about the development of a section of Women in Neurosurgery within the European Association of Neurosurgical Societies (EANS) as advocated by 66% of female neurosurgeons in a survey study in 2019 (3723). Wolfert et al. analyzed female participation in EANS and its member societies and also conducted an online questionnaire on career choice, mentorship, family planning, and gender discrimination. The 116 responses that were received highlighted that most female neurosurgeons complained of the lack of same-gender role models (76%), emphasized the importance of having a female mentor (58%) and considered that their greatest obstacle was the prevailing inequality in opportunities (30%) and attaining leadership positions (24%). In his letter to the WFNS, although Grotenhuis confirmed being sadly aware of the discrimination that female neurosurgeons would still experience both in their practice and academic career (as shown in the study by Wolfert et al.), he believed that the foundation of a WINs section in the EANS would overshadow the simple and obvious fact that we are all neurosurgeons and it would only end up highlighting one's gender more than their professionalism, therefore separating rather than integrating female neurosurgeons in the global neurosurgery community. Instead of a WINS section a task-force on diversity in a broader sense was established in the EANS (52) and two of the authors of the initial study were later appointed to leadership roles within it (27).



THE ROLE OF WINS TODAY

Female emancipation commenced less than a century ago and is still ongoing; in many parts of the world, a woman is still not granted the same rights as a man.

Historically, women's subordination has been justified by attributing to them traits of weakness, lack of physical endurance, and even inferior cognitive skills. Despite the evident and undeniable biological differences between the two genders, it is now clear that these prejudices have no justification.

Male chauvinism is still pervasive in society and has tainted the neurosurgical community as well, drawing on the same misconceptions and prejudices that have burdened women through history. Nevertheless, it is undeniable that the last few decades have been characterized by considerable political and socio-economic upheaval; things have changed a lot, including neurosurgery. There is a tangible and growing ambition in women in the neurosurgical field, from medical student to attending level, and a significant number of women has succeeded in accessing leadership roles in national and international neurosurgical societies. For instance, two of the most relevant position in the EANS (Chair of the Individual Membership Committee and Chair of the Young Neurosurgeons Committee) are currently held by women (https://www.eans.org/page/Committees). Even traditionally male-dominated social communities are touched by the wind of change; in Rwanda, the first and only female neurosurgeon is running a neurosurgery unit at the Rwanda Military Hospital (RMH), one on the country's largest tertiary referral hospitals (53).

Perhaps the most significant demonstration of this ongoing change has been the election of Najia El Abbadi as president elect of the World Federation of Neurosurgical Societies (WFNS) for the period 2021–2023. She will be the first woman at the head of the organization that incorporates all national societies and has been elected by both male and female neurosurgeons around the world. This election is an indicator of the revolutionary changes in the collective neurosurgical mindset that can lead to the abolition of a cumbersome organization that nowadays merely contributes to gender discrimination instead of fostering integration.

Finally, the Covid-19 pandemic has further contributed to the promotion of women's participation in neurosurgical meetings. Due to the introduction of virtual workshops (webinars) to replace in-person international meetings in order to highlight neurosurgical activities worldwide during such a critical time, the role and merit of female professionals became evident both in research and surgical practice; in about 30 webinars organized by WFNS Neuro-rehabilitation and Reconstructive Committee, the number of women as invited speakers recently increased up to 50% in comparison with male speakers (54).

We will only be able to make the neurosurgical community immune from gender discrimination when it is completely erased from society. Education is the only way to build an inclusive society where discrimination has no place; in order to accomplish this seismic shift, the new values must be seeded in the minds of the young generations from their early childhood.

In the meantime, if discrimination persists in neurosurgery, the burden of fighting against it must be equally shared by both male and female neurosurgeons. In order to help women to successfully combine family and professional life, redesigning neurosurgical training and offering more flexibility in the curriculum might be a valid solution (26, 27, 28). The boards of each society (in particular WFNS) should supervise and enforce measures that establish equity. In harmonious collaboration with their male counterparts, female presence in the high ranks of the neurosurgical societies must ensure that no form of discrimination happens. Where an uneven distribution of presentations in a conference may be due to gender discrimination, the solution cannot be to reserve spaces for female speakers in pink rooms. Based on their professional value, the contribution of female neurosurgeons should be fully integrated in the scientific program of each conference; professionalism and merit are the only features that should attract attention. Young neurosurgeons of both genders living in low- and middle-income countries should be equally supported through scholarships in order to have access to scientific events The importance of mentorship has been highlighted (26, 27, 55–57); in this regard, women in leadership positions, aware of the difficulties that young females in their early career may experience, might be particularly committed to offer guidance to young professionals and help them to fully express their potential.



CONCLUSION: TOWARDS THE FUTURE

Gender discrepancy is a hot topic in the neurosurgical community; WINS contributed to create and promote the culture of change, playing a pivotal role in the fight against prejudice. Great strides were made in the past decade and further, major changes will take place in the near future. Currently however, the existence of WINS is anachronistic and should no longer be necessary in a new era, open to integration, inclusivity, and equality.

The continued development of neurosurgery can be achieved only through promotion of professionalism, regardless of the gender of those who practice this challenging surgical specialty.

Both men and women neurosurgeons actually encounter difficulties in their career. The focus of this paper is on gender yet other disparities (e.g., ethnic) burden the professional progression of many neurosurgeons and should also be recognized. Self-segregation is not the solution. On the contrary, we need to work together to change workplace culture, creating an environment that enables all neurosurgeons to have a successful professional and personal life and where diversity becomes an element of strength and not weakness.

We would like to dedicate this paper to the memory of Souad Bakhti, for her professionalism and immense contribution in the fight against prejudice.
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