
Surgical Neurology International Editor-in-Chief:
James I. Ausman, MD, PhD 
University of California, Los 
Angeles, CA, USA

OPEN ACCESS
For entire Editorial Board visit :  
http://www.surgicalneurologyint.com

Original Article

Strategic design for pediatric neurosurgery missions across the 
Western Hemisphere
Amanda Hambrecht, Matthew J. Duenas1, Edward J. Hahn2, Henry E. Aryan3, Samuel A. Hughes4, 
Dawn Waters5, Michael L. Levy6, Rahul Jandial1

NYU School of Medicine, 550 First Avenue, New York, NY 10016, 1Department of Neurosurgery, City of Hope National Medical Center, Division of Neurosurgery, 
MOB 2001, 1500 East Duarte Road, Duarte-Los Angeles, CA 91010, 2Department of Anesthesia, Verdugo Hills Hospital, 1812 Verdugo Blvd, Glendale CA 91208, 
USA, 3Department of Neurosurgery, Sierra Pacific Orthopedics, 1630 East Herndon, Fresno, CA 93720, 4Department of Neurosurgery, Kaiser Sunnyside Medical 
Center, 10180 Southeast Sunnyside Road, Clackamas, OR 97015, 5Department of Neurosurgery, University of San Diego Medical Center, 200 West Arbor Dr., San 
Diego, CA 92103, 6Department of Neurosurgery, Rady Children’s Hospital San Diego, 8010 Frost St., Ste 502; San Diego, CA 92123, USA  

E-mail: Amanda Hambrecht - achambrecht@gmail.com; Matthew J. Duenas - mduenas@coh.org; Edward J. Hahn - edjhahn@gmail.com;  
Henry E. Aryan - DrAryan@DrAryan.com; Samuel A. Hughes - samuel.a.hughes@gmail.com; Dawn Waters - j.dawn.waters@gmail.com;  
Michael L. Levy - mlevy@rchsd.org; *Rahul Jandial - rjandial@coh.org 
*Corresponding author

Received: 03 January 13   Accepted: 14 March 13  Published: 24 April 13

Abstract
Background: With growing interest in global health, surgeons have created 
outreach missions to improve health care disparities in less developed countries. 
These efforts are mainly episodic with visiting surgeons performing the operations 
and minimal investment in local surgeon education. To create real and durable 
advancement in surgical services in disciplines that require urgent patient care, 
such as pediatric neurosurgery, improving the surgical armamentarium of the local 
surgeons must be the priority.
Methods: We propose a strategic design for extending surgical education missions 
throughout the Western Hemisphere in order to transfer modern surgical skills to 
local neurosurgeons. A selection criteria and structure for targeted missions is a 
derivative of logistical and pedagogical lessons ascertained from previous missions 
by our teams in Peru and Ukraine.
Results: Outreach programs should be applied to hospitals in capital cities to 
serve as a central referral center for maximal impact with fiscal efficiency. The host 
country should fulfill several criteria, including demonstration of geopolitical stability 
in combination with lack of modern neurosurgical care and equipment. The mission 
strategy is outlined as three to four 1‑week visits with an initial site evaluation to 
establish a relationship with the hospital administration and host surgeons. Each 
visit should be characterized by collaboration between visiting and host surgeons 
on increasingly complex cases, with progressive transfer of skills over time.
Conclusion: A strategic approach for surgical outreach missions should be built on 
collaboration and camaraderie between visiting and local neurosurgeons, with the 
mutual objective of cost‑effective targeted renovation of their surgical equipment 
and skill repertoire.
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INTRODUCTION

Global health, defined as “an area for study, research 
and practice that places priority on improving health 
and achieving equity in health for all people,” is an 
increasing focus of political organizations, governmental 
bodies, and American medical education. Various models 
of medical outreach have demonstrated the ability to 
deliver care that creates sustained improvement, such as 
immunization for disease prevention, improvement of 
infection treatment, and water purification.[1,12,16] Surgical 
outreach missions do deliver care that benefits citizens 
of the host country, but because of the sophistication 
of skills and equipment needed, their impact is often 
episodic rather than sustained.[16]

It is estimated that the richest 30% of the world’s 
population receives 73-76% of all surgical procedures 
while the poorest third receives only 3-5%. Given that the 
incidence of surgical disease burden is similar between 
rich and poor countries, surgical care in less developed 
countries represents a significant unmet clinical need.[2,3] 
As initiatives to improve surgical care in poorer countries 
move forward, disparate strategies have evolved.

The potential to create sustainable improvements 
in pediatric neurosurgical care exists and is a 
worthwhile humanitarian goal[4,13,22] [Table 1]. 
However, numerous challenges exist. Since pediatric 
neurosurgery is a highly technical field with a 
limited number of surgeons, its practice often 
depends on advanced technology with operations 
that cannot be performed on an elective basis.[18,19] 
Therefore, if sustained improvement is the goal, 
educating and equipping local surgeons must become 
a priority. Even when this occurs, the transfer of newly 
acquired skills by neurosurgical teams in charity hospitals 
is difficult due to the lack of adequate equipment needed 
for assistants, students, and residents to learn the surgical 
steps undertaken. Accordingly, the less developed nations 
in the Western Hemisphere face a double challenge when 
providing neurosurgical care to their citizens. First, to 

varying degrees, they lack the basic equipment needed to 
provide modern care. Second, when valuable new skills 
are acquired or introduced, the surgeons are not equipped 
to teach the techniques to colleagues and students for 
perpetuation of surgical skills.

With finite resources available and many other 
philanthropic needs competing for the limited funds, the 
prospect of achieving real and sustained improvements 
in pediatric neurosurgical care requires a strategic 
design. This design must take advantage of academic 
neurosurgeons interested in being part of the process, 
and be structured so that efforts can target countries 
that are both interested in and committed to sustainable  
improvements.[1,21]

STRATEGIC APPROACH AND RATIONAL 
DESIGN

The great majority of described non-neurosurgical 
missions focus on performance of elective surgery with 
minimal investment on surgical education. One challenge 
from a public health perspective is that most existing 
surgical missions tackle elective nonfatal conditions 
that are amenable to yearly scheduling. However, the 
majority of the preventable surgical deaths result from 
injuries, obstetrics, and other surgical emergencies.[16] 
Neurosurgery missions require the transfer of operative 
skill in order to effectively manage pediatric neurological 
pathology that typically necessitates urgent intervention. 
Accordingly, the optimal model for neurosurgical outreach 
must have at its core the goal to teach surgical skills such 
that local providers can continue to perform operations 
after the mission is completed.[1,9,20]

To achieve this goal at a global level, it will require the 
careful selection and deployment of effective mission 
teams, with a continual focus on careful spending of 
limited funds. Indeed, existing organizations performing 
elective plastic and reconstructive surgery have been 
criticized for suboptimal utilization of millions of 
dollars.[7] Also, not every underserved region presents an 
educational opportunity. Differences in the medical needs 
of populations, the skills of local health care providers, 
and the level of interest in international collaboration 
present additional challenges.[14,21] We believe that 
the key to success for fiscally responsible and effective 
operative skill transfer is to collaborate with academic 
neurosurgeons in capital cities who can perpetuate the 
newly acquired techniques to surgeons in training as well 
as deliver the needed care to their citizens.[8,4,22]

To improve pediatric neurosurgical care via targeted  
programs throughout the western hemisphere, upfront 
decisions regarding the countries that should be included 
and excluded need to be made. Inclusion criteria should 
be based on rational decision-making that is strategic in 

Table 1: Narrowing the gap-neurosurgery in the developed 
and developing world
Neurosurgeons in the developed world have a moral and social obligation 
to help their peers in the developing world to gain the theoretical and 
practical knowledge needed for them to improve the standard of care
We should provide young physicians from developing nations with 
residency and fellowship opportunities, enable them to become 
members in our professional societies, and support their participation 
in international congresses and scientific forums
We should support efforts of the world foundation of neurosurgical 
societies foundation, and national and regional neurosurgical societies, 
to provide training and equipment for neurosurgeons in the developing 
world, through financial contributions or by sharing our time and skills 
as volunteer trainers and mentors
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achieving its goal, but also flexible enough for changes 
to be made as the program grows and evolves [Table 2]. 
Charity hospitals in capital cities are the primary target. 
Often, the medical care provided in less industrialized 
nations in the Western Hemisphere is dichotomized. 
Private clinics exist for wealthy patients who can afford 
to purchase good medical and surgical care. In contrast, 
government hospitals provide care for poorer citizens, 
but are underfunded due to political influence and/or 
the relative poverty of the country.[15] Although pediatric 
neurosurgical care is also provided in non-capital cities, 
the referral centers are located predominantly in capitals 
where improvements in health care would have the best 
potential to impact the wider population. Our experience 
has shown that various states and municipalities often 
guide indigent patients to the central referral centers 
located in the capitals.[2] As a consequence of the limited 
resources available to most mission teams, western 
hemisphere nations with less than 1 million residents in 
their capitals will not be prioritized [Table 3].[5] Often 
countries with smaller populations rely on neighboring 

nations that are larger and more cosmopolitan for 
complex surgical care. The need for improved pediatric 
neurosurgical care is an obvious inclusion criterion, but 
the determination of “need” is complex and difficult 
because it is nation, city, and hospital dependent.[3] 
Nevertheless, certain countries can be excluded if it is 
established that they have modern facilities, equipment, 
and adequate care. Others, however, will require an onsite 
evaluation to evaluate the “need” criteria, which is the 
lack of modern pediatric neurosurgical care and lack of 
basic neurosurgical equipment.

Although some hospitals are in obvious need, they 
must still meet the other criteria of the strategic 
design including but not limited to: population density, 
dedicated neurosurgeons willing and able to host 
missions, and geopolitical stability. Geopolitical stability 
is based on the opinions of the visiting neurosurgeons 
and the general travel advisory. As expected, obtaining 
commitments from volunteer neurosurgeons to 
participate in surgical missions they perceived to be 
dangerous is difficult. Based on all of the aforementioned 
inclusion criteria, the countries for potential in-person 
site evaluation have been selected [Table 4].[5]

SITE EVALUATION

An in-person site evaluation is a key step for determining 
if the perceived “need” is in fact real and if a successful 
mission can be undertaken. The information obtained 
from digital and telephone communication needs to 
be verified in person prior to sending a mission group 

Table 2: Inclusion criteria for potential countries
Government or charity hospital
Capital city referral centers
Capital city population >1×106

Lack of modern pediatric neurosurgical care
Lack of basic neurosurgical equipment
Presence of capable and dedicated pediatric neurosurgeons
Geopolitical stability

Table 3: Western hemisphere capital city population densities

Nation Capital city Population Nation Capital city Population

Dominica Roseau 14,000 Guatemala Guatemala city 1.075 million
Saint Lucia Castries 15,000 Canada Ottawa 1.17 million
Belize Belmopan 20,000 Panama Panama city 1.346 million
Antigua and Barbuda Saint John’s 27,000 Costa Rica San Jose 1.416 million
Saint Vincent and the Grenadines Kingstown 28,000 El Salvador San Salvador 1.534 million
Grenada Saint George’s 40,000 Uruguay Montevideo 1.633 million
Trinidad and Tobago Port‑of‑Spain 57,000 Bolivia La Paz 1.642 million
Barbados Bridgetown 112,000 Ecuador Quito 1.801 million
Guyana Georgetown 132,000 Paraguay Asuncion 1.977 million
The Bahamas Nassau 248,000 Dominican Republic Santo Domingo 2.138 million
Suriname Paramaribo 259,000 Cuba Havana 2.14 million
Jamaica Kingston 580,000 Haiti Port au Prince 2.413 million
Nicaragua Managua 934,000 Venezuela Caracas 3.051 million
Honduras Tegucigalpa 1 million Brazil Brasilia 3.789 million

USA Washington, D.C. 4.421 million
Chile Santiago 5.883 million
Colombia Bogota 8.262 million
Peru Lima 8.769 million
Argentina Buenos Aires 12.988 million
Mexico Mexico city 19.319 million
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to educate and equip neurosurgeons in the selected 
hospitals. There are also ethical considerations for both 
the visiting and host teams.[23] Specifically, the site 
evaluation must evaluate the genuine commitment of 
the host neurosurgical team to improving the welfare 
of the indigent citizens they treat at the government or 
charity hospitals. Some anecdotal reports indicate that 
the surgical equipment donated by the surgical missions 
has been misappropriated for use in the private clinics.[20]

The site evaluation is also the ideal time to meet not only 
with the host neurosurgeons, but also with the hospital 
administration that must permit and promote the mission 
effort [Figure 1]. To complete a week of a dedicated 
neurosurgical mission with multiple operation dates, 
administrative support is critical for the cooperation 
of other surgeons in relinquishing operating days and 
preparing nurses for the increased case volume and 
postoperative nursing requirements. Ultimately, the on-
site evaluation and face-to-face meeting allow assessment 
of personal and logistical elements.

MISSION DESIGN

Mission objective
The objective is to develop a strategic model for missions 
to provide sustainable improvements in neurosurgical 
care for underserved populations. The creation of a 
collaborative relationship in which long-term follow 
up data is obtainable is a priority to determine mission 
effectiveness. The total number of missions would be 
limited to three to four 1-week visits, not including the 
site evaluation.[6]

Pedagogical approach
The first (inaugural) visit establishes the mission 
foundation and demonstrates the host team’s ability 
to successfully coordinate and execute the logistics of 
patient selection, operating schedules, and postoperative 
care – including obtaining hospital administrative 
support for anesthesia, nursing, and beds. The inaugural 
visit focuses primarily on less complicated neurosurgical 
cases, with the visiting team performing operations 
interspersed with grand-round style case presentation 
and discussion. Although the host team will prepare the 
potential operative cases, the mission week should begin 
with a joint clinic to evaluate patients together and 
come to a mutual agreement about which operations 
will be performed [Figure 2].[14] The second mission is 
more collaborative, focusing on the transfer of skills and 
expertise. The host neurosurgeon and visiting faculty are 
paired as primary and assistant surgeon for the duration 
of the trip [Figure 3]. Host surgeons should take an 
increasingly important role in operative cases and begin to 
function as the primary surgeon on some, in accordance 
with his/her level of skill. On the third mission, the host 
team members should be the primary surgeons on most 
cases [Figure 4]. Throughout the three to four 1-week 
missions, there should be a gradual increase in the 
complexity of the cases and an increasing role of host 
surgeons during the operations.

Table 4: Application of inclusion criteria

Nation Lacking modern 
NS care

Lacking 
equipment

GP stability Nation Lacking modern 
NS care

Lacking 
equipment

GP stability

USA No No Yes Peru Yes Yes Yes
Chile No No Yes Bolivia Yes Yes Yes
Columbia ‑ ‑ No Dominican Republic Yes Yes Yes
Panama Yes No Yes Ecuador Yes Yes Yes
Argentina No No Yes El Salvador Yes Yes Yes
Brazil No No Yes Guatemala Yes Yes Yes
Canada No No Yes Honduras Yes Yes Yes
Costa Rica No No Yes Nicaragua Yes Yes Yes
Cuba No No Yes Paraguay Yes Yes Yes
Haiti Yes Yes No Uruguay Yes Yes Yes
Mexico ‑ ‑ No
Venezuela ‑ ‑ No 
GP: Geopolitical; NS: Neurosurgical

Figure 1: Photograph of meeting with administration to discuss 
feasibility of potential surgical missions during a site evaluation in 
Kiev, Ukraine 2004
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EFFICACY ASSESMENT AND LONG‑TERM 
FOLLOW UP

A critical appraisal of operative skill transfer is an 
essential feature of sustainable, global surgical care 
improvement.17,20,22] To ascertain if the collaborating 
teams have acquired effective technical skills, a 
straightforward assessment is made by the surgeons 
involved. However, this does not evaluate the ability of 

newly trained surgeons to manage complications related 
to newly learned operations.[20] Digital correspondence 
is one method by which complication management can 
be mutually performed. Long-term patient follow up 
is another limitation. Based on the population served, 
regular visits and follow up remain a challenge and much 
of the care is provided with little long-term follow-up. 
Despite the inability of some to return to the center 
in which their operation was performed, one possibility 
for improving data acquisition is to take advantage of 
the nearly ubiquitous cell-phone technology for basic 
patient follow up data acquisition. To improve both these 
limitations of current surgical missions, the dialogue 
should begin during the site evaluation and efforts to 
gather information and provide guidance must persist 
after completion of the mission.

CONCLUSION AND FUTURE DIRECTIONS

Effective transfer of modern operative skills to 
neurosurgeons can be accomplished by limited 
international team visits using a targeted approach to 
minimize expenditures on personnel and capital. By 
prioritizing the teaching of operative techniques as opposed 
to perennially performing operations, the mission team can 
achieve improved surgical care that is sustained after the 
missions officially conclude. Our experience with charity 
hospitals in the capital cities of Lima, Peru and Kiev, 
Ukraine provide a platform that can be used to effectively 
renovate other programs in need.[10] In both Lima and Kiev, 
the priority was teaching of an operative technique, as 
opposed to perennially performing operations by a visiting 
mission team, sustainable surgical care was achieved and 
perpetuated after missions officially concluded. Five year 
data from both sites demonstrate that surgeons continued 
to perform newly learned operations after cessation of Figure 2: Photograph of potential case list prepared by host surgeons 

during inaugural mission in Lima, Peru 2003. Patients that were 
considered were evaluated in clinic and discussed during day one of 
the inaugural mission to collectively decide indications and process 
for undertaking planned surgical intervention

Figure 4: Photograph taken during last surgical mission of visiting 
surgeon standing un‑scrubbed in corner of operating theater 
with primary and assist surgical roles undertaken entirely by host 
neurosurgeons

Figure 3: (a) Photograph of visiting surgeon and host surgeon 
cooperating with donated microscope. (b) Photograph of visiting 
surgeon assisting host surgeon during second surgical mission. Host 
surgeon is driving endoscope

b

a
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mission trips.[10,24,25] Ultimately, this human endeavor 
rests on the academic collaboration between the mission 
and host teams. This bi-directional relationship between 
visiting and host neurosurgeons is best served by yearly 
missions over 3-4 years, thereby avoiding the pitfalls of 
sporadic missions.[8,11,20] Based on the model proposed here, 
we hypothesize that the strategic renovation of charity 
hospitals in the Western Hemisphere is an achievable goal.
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The paper by Hambrecht et al. expresses the changing 
winds in our collective understanding on what is global 
health. First, it addresses a set of clinical problems that 
have flown bellow the radar of traditional NGO; diseases 
of the central nervous system are rarely if ever in the list 
of well intentioned and highly effective organizations. 
It seems that the institutions that fund health care 
efforts in developing nations conceive that the only 
pathologies that afflict the destitute in low and middle 
income nations are infectious, when it is clear that it is 
not. Certainly cholera, malaria, TB and AIDS are a set of 
problems that need to be addressed vigorously, and so are 
the wide gamut of diseases of the central nervous system, 
from schizophrenia to cerebellar astrocytomas.

So far enthusiastic and philanthropic clinical 
neuroscientists have tackled the problem repeating the 
model utilized for infectious diseases; massive help 
from overseas. It is not uncommon to see in Guatemala 
or in Kenya “surgical brigades” that operate in dozens 

of patients and leave behind a handful of grateful 
individuals and a large number of untreated ones and yes, 
some complications. 

A very effective solution to the problem sketched in the 
paragraph above is the one proposed by Hambrecht et al. 
To their model of “engage the local doctors”, “support the 
local doctors” I would emphasize on that if in five years 
the local physicians have not been able to substantially 
tackle the problem then the specific approach to a 
specific country needs to be revised.

I welcome the spirit and the enthusiasm of the authors 
of this magnificent paper.
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