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Email: Mojgan.Hodaie@uhn.ca Global neurosurgery at the University of Toronto dates back at least twenty years, when Dr. Ab Guha opened a new 
avenue of partnerships and concerted efforts to partner and strengthen neurosurgical power in sites where there is limited availability of neurosurgeons. 
Since then, this area of work and interest has permeated the careers of many of Toronto neurosurgeons—residents, fellows and faculty alike. This article 
explores the early involvement of Toronto in global neurosurgery, its contributions to the field, and a forecast for future developments. 
 
 
1 | INTRODUCTION 
 
Kenneth McKenzie arrived in Toronto in 1923, bringing with him the legacy of being the first neurosurgeon in Canada. Since then, 
Toronto has established itself as the hub of Canadian neurosurgery, in both volumes of cases, the strength of trainees, as well as 
research output (1). As one of the largest training programs in North America (2), Toronto has had ongoing international connections, 
chiefly through the fellowship programs within our division. However, to our recollection,the earliest instance in which Toronto 
demonstrated a concerted effort towards the formal work in global neurosurgery was through the persistent and continued efforts of 
Ab Guha (1957-2009), who amongst many philanthropic activities, establish the National Neuroscience Institute in Calcutta (India), his 
city of birth, as his goal. Since then, interest in global neurosurgery has remained strong within our division, with multiple continued 
and consistent collaboration areas. These include Mark Bernstein’s travels within Africa and SouthEast Asia, expanding the reach of 
awake craniotomies; James Rutka’s efforts to strengthen local surgeons throughout Ukraine; George Ibrahim’s collaborations in Haiti to 
expand the surgical treatment of pediatric neurosurgical conditions; and MojganHodaie’s work on structured curricula for neurosurgery 
residents. Simultaneously, Toronto neurosurgery has focused on encouraging fellows from low- and middle-income countries (LMIC’s) 
to join our center, in many cases funded by the first Chair in International Neurosurgery (3).  
 
As a result of these activities, several clinical fellows who trained in Toronto and returned to bring their expertise to their local sites 
must be highlighted, including Grace Mutango (pediatric neurosurgery, Uganda), Nilesh Mohan (neuro-oncology, Kenya), Claire 
Karakezi (neuro-oncology, Rwanda), SelfyOswari (Indonesia), and a substantial number of short-term visitors from a breadth of 
international sites.  
 
The value that surgeons contribute with their efforts to advance global surgery has been formally recognized by the University of 
Toronto Department of Surgery, reflected in establishing a formal process of academic promotion based on contributions to the field of 
global surgery; this, together with educational activities such yearly Global Surgery Symposium and the Office of International Surgery, 
serves as critical support for surgeons who intend to become involved in this global work (4). 
 
 
2 | TRAINING NEUROSURGEONS USING A VIRTUAL PLATFORM 
 
Thedisproportionateshortage of surgical services in LMIC’s (5,6) is often combined with limitations in the surgical training programs for 
residents. There are several reasons for this, including the observation that neurosurgery is often perceived a luxury specialty and thus 
overlooked despite the known expected economic consequences of delayed neurosurgical care (7,8). With an estimate of 0.03 
neurosurgeons per 100,000 individuals in LMIC’s (9), trained neurosurgeons tend to be extremely busy, whichin turn influences the 
structure of neurosurgical training. While each site attempts to maximize the education of their own residents, it is our view that in 
addition to twinning visits and surgical collaboration, an important focus of global neurosurgery ought to be enhancing and 
strengthening neurosurgical training for residents. This is an investment into a new generation of neurosurgeons who, with greater 
knowledge and a broader skill set, will be well-positioned to take on greater challenges, expand their neurosurgical reach, and 
ultimately offer care to more patients.  
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This was the key motivating force behind the creation of the NEURONproject (Neurosurgery Education with Universal Reach 
ONline)(10), a collaborative approach which draws upon visit-based models as well as e-Learning to effectively facilitate global 
educational initiatives(11). NEURONproject utilizes open-source course management systems which allow the hosting of lecture-based 
modules and interactive case discussions. These courses recognize the enormous value of faculty participation, who interact with 
learners and provide feedback. This approach has been able to integrate modern surgical education, adapt to local needs, and foster 
independent growth within local neurosurgical programs: NEURONproject has been able to facilitate the education of neurosurgery 
residents in Cambodia, Ukraine, and Vietnam over the past 6 years. Using structured online education complemented by periodic site 
visits, this initiative has been able to establish a new, long-term avenue of local      training, with the goal of improving neurosurgical 
care in LMICs. 
 
 
3 | EXPECTATIONS FOR THE FUTURE OF GLOBAL NEUROSURGERY 
 
Haglund and Fuller, in 2019, laid bare the future of global neurosurgery’s maturation into an organized and unified discipline: the 
development of large-scale, multilateral and multinational health system-strengthening collaborations, paired with the efforts of 
colleagues in several related fields that facilitate and augment this work (12). The Toronto University impact on global neurosurgery 
must consider these principles as it charters the course of its future activities. Fortunately, there is now sufficient interest, both within 
global neurosurgery and other surgical subspecialties, to craft a strategy for tackling this important challenge. 
 
In addition to the traditional focus on sustainable capacity-building projects in LMIC’s countries where neurosurgical care is most 
challenging to access, particularly regions of Africa and Southeast Asia (13,14), Canada’s geographical distribution presents unique 
challenges to the equitable provision of neurosurgical care. The definition of global neurosurgery is expanding to include the 
advancement of access to neurosurgical care across regional divisions (15). Increasing recognition of the health outcome disparities 
faced in the Canadian North (the Yukon, Northwest Territories, and Nunavut) compared to the rest of the country (16) presents a novel 
target for globally minded neurosurgeons. 
 
Canada’s three Northern territories parallel many LMIC’s scarcities of access to neurosurgical care: combined, they comprise 
approximately 110,000 Canadians living on 3,500,000 square kilometers of landmass and do not have any neurosurgeons (17). 
Nunavut’s capital Iqaluit, for example, is inaccessible by road, and lies more than 2000 kilometers by air travel from the centers 
equipped to provide emergent neurosurgical care (e.g., Edmonton, Alberta; Winnipeg, Manitoba; and Ottawa, Ontario). The future of 
global neurosurgery in Canada must therefore include attention to the Canadian North. While prior experiences in other continents 
have taught us that there is no one-size-fits-all approach to global neurosurgery, these efforts may offer insights into the types of 
initiatives (such as the development of surgical outposts in remote Northern communities, or Federal incentives for neurosurgeons to 
work and build capacity there) likely to be successful in addressing Canadian disparities in neurosurgical care. 
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