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Although much remains to be accomplished 
in the field of neurotrauma, progress has 
been made over the last few decades, such 
as the development and implementation of 
evidence-based and resource-based 
guidelines and multinational clinical and 
bench research efforts. Perhaps most 
strikingly, we now have ample data to 
support the enormity of traumatic brain 
injury (TBI) worldwide.1 
 
While neurosurgery was once considered a 
“luxury subspecialty”,2 the rising global 
burden of conditions requiring neurosurgical 
interventions means that there is urgent 
need to expand provider capacity in all 
settings.3,4 
 

 
 
There are an estimated 50,000 
neurosurgeons worldwide, but there is 
unequal global distribution of the burden of 
disease and providers,2 meaning that many 
low-middle-income countries (LMICs) have a 
neurosurgical capacity less than one-tenth of 
the minimum recommended neurosurgeon 
ratio per population of 0.01 to 0.1 
neurosurgeons per 100,000 population.5 
 
Annually, there are an estimated 13.8 million 
potential neurosurgical cases worldwide, 
with more than 80% occurring in LMIC.6 It is 
estimated that nearly 45% of the total 
neurosurgical cases are related to TBI.7 This 
imbalance between disease burden and 
insufficient provider capacity creates the 
need for more than 23,000 new 
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neurosurgeons in LMICs to address the 5 
million essential neurosurgical cases, 
primarily TBI, that go untreated each year.6 
 
Formal neurotrauma fellowship programs 
are concentrated in high-income countries 
(HICs), but a scoping review shows that the 
number of “twinning” partnerships and 
other capacity-building global neurosurgery 
initiatives are growing, including those that 
combine surgery camps, local training and 
education, and research-based 
interventions.2 
 
One such noted program is the Global 
Neurotrauma Fellowship program that 
began in 2015 as a partnership between of 
the Barrow Neurological Institute at Phoenix 
Children’s Hospital (USA) and the Meditech 
Foundation (Colombia), which has since 
expanded to also include the Global Health 
Research in Neurotrauma Project at the 
University of Cambridge (United Kingdom).8  
Its success shows that it is possible to 
establish a neurotrauma fellowship program 
in an LMIC based on the established criteria 
for neurotrauma training in HIC programs. 
The 12-month program integrates 
international competencies and exposure to 
different systems of care in high-income and 
low-income environments, creating a unique 
training opportunity within a global 
neurosurgery framework. By adapting 
international competencies with a focus on 
neurotrauma care in low resource settings 
and by maintaining international mentoring 
and academic support post-fellowship, the 
program enhances the likelihood that the 
fellow will return to clinical and academic 
practice in their home countries, thereby 
expanding neurosurgery capacity in LMICs. 
 
The success of such partnerships is one way 
to train more neurosurgeons. But the COVID-

19 pandemic raised greater awareness of the 
need for both task shifting and task sharing 
within neurosurgery as a way to expand 
existing capacity.9  Task shifting involves 
employing trained, but less qualified 
individuals, while task sharing is a similar 
transference of responsibility within a tiered 
system with clear communication within the 
team.9  In low-resource settings, it has been 
shown that task sharing allows better 
communication and improved outcomes 
than task shifting.3 
 
Neurosurgical attention has traditionally 
focused on the more severe end of the TBI 
spectrum. Until recently, patients who 
sustained milder TBIs, including concussions, 
did not receive the full and comprehensive 
attention that we now know is warranted. 
Greater attention to mild cases is the result 
of greater appreciation that mild TBI is not 
always a benign injury. Yet, with this 
awareness among the public and 
community-practicing physicians, the 
volume of mild TBI cases can overload even 
well-resourced neurosurgical systems. This 
occurred in the Atlanta, GA community in 
2014 and 2015 where a heightened 
awareness of the potential consequences of 
concussion in the community was fueled by 
well publicized celebrity cases of chronic 
traumatic encephalopathy, state mandated 
concussion legislation management, reports 
of children having significant post-
concussive problems and the popularity of 
the movie “Concussion”. The neurosurgery, 
neurology, and sports medicine divisions of 
the largest tertiary pediatric healthcare 
system in Georgia, Children’s Healthcare of 
Atlanta (USA) was overwhelmed and could 
not meet the massive and sudden 
community-based need.  
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To address this problem the Concussion 
Program at Children’s Healthcare of Atlanta 
(USA) was established.9 A key feature was 
task sharing with our pediatric and primary 
care colleagues who were actively engaged 
from the outset and participated in the 
development of this program. A central 
element of the program was to provide 
concussion-specific decision support tools 
for pediatric care providers in the 
community who had been largely 
unaccustomed to routinely treating 
concussion patients. This education included 
how to take care of concussed youth, when 
to refer, and more importantly, when not to 
refer to the neurosurgeon, emergency 
department, or for CT scans. Educational 
efforts directed at the pediatric community 
included the posting of on-line video lessons 
and a “how-to” toolkit on concussion 
prevention, diagnosis, and treatment. The 
toolkit included case scenarios, assessment 
tools, criteria for emergency department 
and CT scan referral, “red flags” that the 
child may have a more severe TBI, and advice 
about cognitive rest.10 
 
Other elements include tailored materials 
and fact sheets for coaches, patients, and 
parents that were available in both English 
and Spanish. To ensure continued support, a 
dedicated concussion nurse coordinator was 
trained and employed in an integrated, task-
sharing manner to act as a resource for both 
parents and health care professionals on a 
“concussion hotline.”    In short, the 
community-practicing pediatricians were 
made central to contemporary concussion 
care such that community needs were met.10 
It is important to note that task sharing is not 
task offloading. Neurosurgeons not only 
took the lead in educating and training our 
pediatric colleagues so that appropriate 
concussion care was delivered, but remained 

available for guidance, support and if 
needed, evaluation of the more complex 
cases.  
 
Adoption of a multifaceted, evidence-based, 
education program translated into a positive 
modification of self-reported practice 
behavior for youth concussion case 
management. Program success was 
measured by an increase in the comfort level 
of pediatricians to manage concussions and 
more appropriate referrals for emergency 
department evaluation and CT scan.11  
 
Given the huge demand for TBI care 
worldwide, this program can serve as a 
model of task sharing for improving access to 
quality TBI management. Neurosurgeons 
took the lead in arming allied (surgical and 
nonsurgical) medical colleagues and nurse 
providers to appropriately manage TBI 
patients.  
 
Following the example of the Global 
Neurotrauma Fellowship program 
established by neurosurgeons at the Barrow 
Neurological Institute (USA), Meditech 
Foundation (Colombia), and Cambridge (UK), 
Children’s Healthcare of Atlanta (USA) just 
completed training for the first participant in 
its International Neurotrauma Nurse 
Fellowship.8 The fellow was from Colombia 
and was already fully trained as an 
emergency medical services provider. The 
three-week fellowship was designed to build 
clinical nurse leaders in neurotrauma care, 
with emphasis on LMIC settings. The unique 
global health training experience fills gaps in 
specialized medical training and provides the 
fellow the ability to obtain expertise in the 
management of pediatric neurotrauma 
patients. The program includes supervised 
shadowing experience in surgical, medical, 
and research areas, covers emergency care, 
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surgical care, intensive care, and 
rehabilitation support of pediatric 
neurotrauma.  
 
Additionally, the fellowship provides a 
deliberate focus on comprehensive and 
multidisciplinary concussion management. 
The expectation is that the fellow will be able 
to replicate key parts of the Concussion 
Program at Children’s Healthcare of 
Atlanta11 when she returns to her home 
country.  
 
Children’s Healthcare of Atlanta’s 
International Neurotrauma Nurse 
Fellowships is planned to be a sustainable 
training partnership between neurosurgery 
departments in HICs and LMICs. It is hoped 
that this, and other innovative strategies to 
connect neurosurgeons with the broader 
medical community will expand access to TBI 
patients in need, particularly in LMICs. 
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