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Abstract

With respect to the tremendous deficit in surgical care plaguing developing nations, it is critical that medical outreach models be
organized in such a fashion that sustainable advancements can be durably imparted beyond the duration of targeted missions.
Using a didactic framework focused on empowering host neurosurgeons with an enhanced surgical skillset, a mission was
launched in Managua, Nicaragua, after previous success in Kiev, Ukraine, and Lima, Peru. Unfortunately, the failure to critically
assess the internal and external state of affairs of the region’s medical center compromised the outreach mission. Herein lies the
visiting team’s lessons from failure and insights on facilitating effective communication with host institutions, circumventing
geopolitical instability, and utilizing digital collaboration and video-conferencing tools in the post-COVID-19 era to advance the
surgical care of developing regions in a fashion that can be generationally felt.

Keywords Hydrocephalus - Neurosurgical outreach - Pediatric neurosurgery

Introduction

With 1.7 billion children and adolescents lacking access to
safe, timely, and affordable surgical care and anesthesia
[2], various medical outreach models have been designed
and tested in an effort to reduce the deficit in international
surgical care. It is expected that the optimal framework for
improving pediatric neurosurgical care internationally must
be founded on a mission objective to teach neurosurgical skills
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such that operations can be routinely performed by local pro-
viders after visiting surgeons depart. By transferring operative
skill, the collective surgical skill set of a region has potential to
evolve over time. This didactic model can impart a much
larger impact than medical outreach models where surgeons
visit countries and solely provide direct care to citizens in
need, an alternative that cannot be scaled or sustained beyond
the duration of the mission. The latter model functions on a
scheduled, elective basis and also cannot be utilized for pedi-
atric neurosurgery, where care is usually provided on an emer-
gent basis. The cost-effectiveness of perpetual, routine visits
to provide care may also not be feasible for charitable entities
with limited resources.

Recognizing the need for pediatric neurosurgical support in
Managua, Nicaragua, a series of missions guided by this didactic
model were launched in 2016. Given the high incidence of pe-
diatric hydrocephalus, with patients receiving ineffective
shunting operations that lead to shunt infection or malfunction,
it was a clinical priority to displace the costly and risky
ventriculoperitoneal shunting procedures with endoscopic oper-
ations. By teaching neuroendoscopic techniques, pediatric hydro-
cephalus could be more effectively resolved, and the newfound
skills could also be applied to performing pediatric tumor biop-
sies, cyst fenestrations, and septum pellucidotomies. However,
the outreach was ultimately disrupted during the second mission
in 2018 as a result of the geopolitical tension of the time. While
digital collaboration has been maintained, the outreach was left
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incomplete and operative skill has not been sufficiently trans-
ferred. With the COVID-19 pandemic having jeopardized the
future outlook on supporting Managua, it should be seen that
the time, capital, and resources that were invested in planning
and executing the neurosurgical outreach could have been better
utilized if applied elsewhere.

Providing international surgical support plays a large tax
on the limited resources that charitable organizations and ac-
ademic entities have. The intent of this report is to elucidate
the challenges faced and lessons learned from the failed pedi-
atric neurosurgical outreach in Managua to ensure that future
endeavors focused on providing international surgical support
can be successfully carried out, even in similar regions where
the political climate may be challenging to navigate.

Mission objective

The intent of the mission was to empower host pediatric neuro-
surgeons with an improved neurosurgical skill set that could be
utilized beyond the duration of the visit to serve citizens in need.
It became apparent that there was a high incidence of hydroceph-
alus among children, with causes including tumors, head injuries,
meningitis, hemorrhage, and defects since birth. The standard of
care involved ventriculoperitoneal shunting procedures, which
are time-consuming and costly and carry a risk of infection and
shunt malfunctioning. Consequently, the outreach in Managua
was focused on transferring neuroendoscopy operative skills to
the host neurosurgeons to treat such cases more effectively.

Timeline and mission progress

After establishing digital contact in 2015, it was noted that the
faculty of the Hospital Escuela Antonio Lenin Fonseca, an
institution in the capital of Nicaragua which supports the only
neurosurgery residency program in the country, were in need
of neurosurgical support. In 2016, the visiting team conducted
an in-person site evaluation, verifying the need for a robust
pediatric neurosurgery outreach through which surgical sup-
port and equipment could be offered and operative skill trans-
ferred to the faculty. The program could benefit from im-
proved organization of the existing resources, improved track-
ing of patients and their long-term outcomes, and enhance-
ments of the providers’ surgical skills.

In 2017, the first 1-week mission was conducted during
which the necessary foundation was established. In 2018,
however, during the second 1-week mission, the geopolitical
circumstances of the region disrupted the mission, bringing
the effort to an immediate close. The third mission, in light
of the continued geopolitical challenges and the recent
COVID-19 pandemic, has also not been executed.
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During the first mission, 6 neuroendoscopic cases took place
to treat hydrocephalus, and 5 general neurosurgical cases were
performed on children. In terms of the utility of the partial out-
reach, it could be said that the faculty’s capacity to carry out the
logistics of neurosurgical care have been enhanced.

Lesson 1: Effective communication

with hospital leadership/administration is just
as important as communication with host
faculty

The first challenge of an international medical initiative is to
ensure that both the host neurosurgical faculty and the hospital
leadership are devoted to enhancing the surgical capacity of the
institution. Since there are countless communities in need of
surgical support, the dedication of the faculty and administration
is necessary to ensure that the impact can be scaled over time. A
dedication to improving the welfare of the indigent citizens was
verified during the site evaluation in 2016. It was also apparent
that the faculty were capable of carrying out the basic logistics for
neurosurgical care, including patient selection, operative sched-
ule management, nursing and beds management, and post-
operative care. Initially, the administration and hospital leader-
ship stood by the mission objective and ensured that other sur-
geons would relinquish their operating days and that nurses
would be prepared to manage post-operative needs during the
missions. While administrative support was present during the
initial site evaluation and during the first mission in 2017, the
new appointment of hospital leadership in 2018 did not demon-
strate this support.

The visiting team and the host neurosurgical faculty were
in close communication in the months leading up to the sec-
ond mission, but with the new leadership disconnected from
the past mission, their understanding of the neurosurgical out-
reach was fragmented at best and ultimately translated to a
disinterest in the missions.

It had been challenging to maintain communication with
the new leadership, but communication was actively in place
with the host neurosurgeons. From speaking with the surgical
faculty, the team was assured that even though the region
could be characterized by tremendous political instability in
the months preceding the visit, they would be able to travel
and ultimately execute their mission, overcoming any interna-
tional obstacles that would arise in the process. However, it
became apparent far too late that the word of the neurosurgical
faculty was not enough. Upon arriving at the institution at the
beginning of the second mission, the administration and hos-
pital leadership informed the visiting team that they did not
have permission to operate or teach. The leadership immedi-
ately redirected the team to the airport to leave the country,
partly out of fear that a geopolitical crisis could ensue.
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Future missions should seek to ensure that if there is an ex-
pected change in hospital leadership over the course of the out-
reach, the newly appointed members, as well as the host neuro-
surgical faculty, are committed to the mission. Communication
with administration is of paramount importance: without admin-
istrative support, it is questionable whether the resources are
being allocated most appropriately.

Lesson 2:ied. Please check if action taken id
appropriate." —> Geopolitical instability—an
overlooked factor that should be thoroughly
assessed

The second challenge is designing and executing an instruc-
tive, multilayered system through which operative skills can
be transferred in such a fashion that they are not lost over time.
As with the previous missions, the system that was imple-
mented in Managua included a series of three 1-week mis-
sions. The first mission would establish a foundation for future
missions, forging relationships with the faculty and cultivating
an engaging learning environment. During this first mission,
the visiting team would lead the surgical care for
neuroendoscopy cases, carrying out operations interspersed
with grand-round style case presentation and discussion while
allowing the host surgeons to serve as assistant surgeons dur-
ing procedures. The week should also begin with a joint clinic
where pediatric patients can be evaluated together, allowing
both the visiting and host team to mutually decide the opera-
tions that will be performed. The second mission would be
more focused on the didactic elements, with the surgeries
being performed more collaboratively: the visiting team
would serve as the primary surgeons and the host team would
take on increased responsibility as the assisting surgeons, with
some host surgeons taking a primary role based on their skill
level. In the third mission, the host surgeons would take on
even more responsibility, serving as the primary and assisting
surgeons for all cases, with the visiting team playing an ob-
servational role, providing constructive support to refine the
skill set of the host surgeons. By spreading these missions
over a 3-year span, the host neurosurgeons would be gradually
empowered to take on increased responsibility over time. This
system ensures that the lessons were retained, mastered, and
extended over the course of the 3-year outreach. While the first
mission in 2017 was effective at laying the foundation, this
system was shattered when the political climate in 2018 re-
sulted in abrupt closure of the second mission.

In April of 2018, President Ortega and Vice President
Murillo ordered police and parapolice forces to violently bring
an end to the peaceful protests that had been catalyzed over
discontent with a government decision to reduce social secu-
rity benefits. The government’s response involved live ammu-
nition and snipers, and as of November of 2018, the conflict

left 325 people dead, more than 2000 people injured, hundreds
illegally detained and tortured, and 52,000 exiled in neighbor-
ing countries. Human rights were markedly deteriorated, with
issues including reports of unlawful and arbitrary killings of
civilians; force disappearance by parapolice forces; torture;
human trafficking; attacks against lesbian, gay, bisexual,
transgender, and intersex (LGBTI) persons; physical abuse;
rape by government officials; arbitrary arrest and detention;
harsh and life-threatening prison conditions; arrests of jour-
nalists; censorship; criminal libel; and substantial interference
with the rights of peaceful assembly and freedom of associa-
tion, including attacks on the Roman Catholic Church and
Church officials. The protests are currently ongoing and have
been since April of 2018 [3].

With the civil unrest and political tension permeating the
air, events in the days prior to the second mission had stricken
fear among the hospital leadership that a protest might ensue.
The host neurosurgical faculty did not share this sentiment,
and the lack of communication with the hospital leadership
resulted in the visiting team travelling to Managua, only to be
escorted back to the airport by officials to leave the country.

The magnitude of the geopolitical instability was
overlooked in 2018, and the investments that had been made
in terms of capital, resources, and time could have been more
optimally allocated had the outreach taken place in a different
country in need of support. It is the authors’ opinions that
when selecting a site for a medical initiative, extensive com-
munication with local citizens, a political expert of the region
in the USA, and an official in the host country should take
place.

Lesson 3: The utility of digital collaboration
and video-conferencing tools

The third lesson that was derived from the failed outreach was
the importance of maintaining communication digitally. After
the abrupt dismissal from Managua, Nicaragua, the visiting
team maintained contact digitally throughout 2018 and 2019.
Though the neuroendoscopic operative skill transfer was left
incomplete, the lessons surrounding the logistics of neurosur-
gical care and post-operative management that were taught
during the first were reinforced through video-conferencing
services. During the COVID-19 pandemic, communication
increased and constructive feedback was provided to improve
the resource utilization and patient capacity of the institution.
The hospital had been overwhelmed with COVID-19 efforts,
and with all resources dedicated to the deluge of cases, neu-
rosurgical work had been deferred indefinitely. The visiting
team invited the host neurosurgical faculty to virtual
biweekly morbidity and mortality conferences, and vir-
tual events where neurosurgeons, residents, post-doctoral
fellows, and fourth year medical students presented and
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listened to an array of neurosurgical topics. Aside from
the academic alliance, the visiting team also connected
their hospital leadership with the hospital leadership of
Hospital Escuela Antonio Lenin Fonseca, fostering con-
versations that would ultimately advance the rate at
which COVID-19 treatment protocols in the USA were
adopted by the institution.

It is expected that following the pandemic and the geopo-
litical tension that is still present today, a neurosurgical out-
reach in Managua will be replicated, likely using digital video-
conferencing services such as Zoom to a greater degree. The
hyper digital model used to discuss educational topics be-
tween neurosurgical faculty at Johns Hopkins through the
pandemic [1] can be replicated and scaled to provide host
neurosurgeons in Managua with learning opportunities,
supplementing an in-person didactic effort where newfound
surgical skill sets can be acquired.

Acting in ignorance: thoughts for future
medical endeavors

Reflecting on the failed second mission in Managua,
Nicaragua, it is clear that a number of mistakes were made
naively, each of which was preventable.

Fundamentally, international medical missions are founded
on the assumption that doctors visiting from first world coun-
tries carry a skill set that is difficult to match in developing
nations.

While it may be favorable for international medical centers to
collaborate with such doctors, the international obstacles in
place today will not dissipate in the face of any such opportunity.

The fact that the geopolitical obstacles of the region were
overlooked was a serious lapse in judgement. Relationships
between the USA and South America were strained, and ex-
tensive communication with administrative members and
leadership should have been a prerequisite for any consider-
ation of a second mission. Such communication would have
clarified the new position of the institution on this medical
outreach. The resources, time, and attention that were devoted
to the endeavor could have been allocated to a different de-
veloping nation, and an opportunity to impart a tangible im-
pact on pediatric neurosurgical care in a sustainable fashion
could have been brought to fruition.

Future international pediatric neurosurgical endeavors
should seek to first forge relationships with different levels
of hospital administration, hospital faculty, and hospital lead-
ership. Once it becomes clear that a commitment to advancing
the quality of pediatric neurosurgical care is apparent at each
tier of the institution, a strategic design founded on teaching
operative technique (instead of solely providing care) should
be proposed, addressing the specific needs of the center in
consideration. Prior to the inaugural mission, there should also
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be a thorough assessment of the political stability of the re-
gion, with inputs taken into account from both the host
country’s political officials as well as US officials. Given that
certain teams—in our case, the neurosurgical faculty—may
have different opinions on the volatility of the region and the
risk of visiting, a simple rule should be followed: if there is
any founded concern that geopolitical stability could threaten
completion of the outreach, the missions should be deferred or
launched elsewhere. These are foundational requirements to
substantially impact the neurosurgical care of a region. Any
deviation from these components, as illustrated by the failed
effort in Managua, Nicaragua, will translate to resources ded-
icated suboptimally, and an impact that will collapse on itself
soon after completion of the missions.

Discussion

Neuroendoscopic techniques, when effectively transferred,
can serve in a multifaceted fashion, restoring the lives of chil-
dren suffering from hydrocephalus, while providing diagnos-
tic opportunities (e.g., tumor biopsies) that can catch abnor-
malities prior to the onset of disease. Still, enhancing the neu-
rosurgical capacity of a facility is a challenging effort that
requires a rigorous mission design that can sustain the impact
of the endeavor beyond the missions. From analyzing the
causes for the failed pediatric outreach in Managua,
Nicaragua, it can be concluded that future medical outreach
missions should critically assess the internal and external state
of affairs of a medical center before devoting resources to it.

Internally, it is necessary to have the support of the hospital
leadership prior to, during, and following completion of the
medical outreach as their support will ensure that the newly
acquired techniques are practiced, mastered, extended, and
passed onto future generations of physicians. Without this
support, the impact cannot be reliably maintained and will
be episodic and short termed in nature. Externally, geopoliti-
cal stability is a critical requirement so that the planned med-
ical outreach model can be wholly executed, without interfer-
ence or hindrance during the missions or afterwards.

While it is difficult to predict changes in geopolitical sta-
bility and hospital leadership, this challenge can be navigated
by conversing with political experts as well as the local citi-
zens, hospital faculty, personnel, and present leadership. If
there is doubt that the internal or external state of affairs are
subject to change, one should be reluctant to execute the med-
ical endeavor in that region, as there is risk that the outreach
model will be disrupted. It should also be seen that with the
cultural change that has taken place globally as a result of the
COVID-19 pandemic, with increased utilization of telehealth
services and video-conferencing tools, there is potential for a
digital education model to be prepared as a means of improv-
ing the quality of pediatric neurosurgical care delivered
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globally. These tools can also preserve the impact that a med-
ical outreach mission imprint and can be employed to rein-
force lessons and improve management of the logistics sur-
rounding pediatric care. Future missions should take these
components into account when selecting a region to provide
surgical support in, especially for emergent specialties such as
pediatric neurosurgery.

Declarations

Conflict of interest On behalf of all authors, the corresponding author
states that there is no conflict of interest.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's

Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Goyal N, Venkataram T, Dash C, Chandra PP (2020) Letter to the
editor regarding: ‘Impact of COVID-19 on an academic neurosur-
gery department: The Johns Hopkins experience’. World Neurosurg
143:599-600. https://doi.org/10.1016/j.wneu.2020.07.216

2. Mullapudi B, Grabski D, Ameh E, Ozgediz D, Thangarajah H, Kling
K, Alkire B, Meara JG, Bickler S (2019) Estimates of number of
children and adolescents without access to surgical care. Bull World
Health Organ 97(4):254-258. https://doi.org/10.2471/b1t.18.216028

3. Nicaragua - United States Department of State. (2020), from https://
www.state.gov/reports/2018-country-reports-on-human-rights-
practices/nicaragua/. Accessed 20 Dec 2020

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.wneu.2020.07.216
https://doi.org/10.2471/blt.18.216028
https://www.state.gov/reports/2018-country-reports-on-human-rights-practices/nicaragua/
https://www.state.gov/reports/2018-country-reports-on-human-rights-practices/nicaragua/
https://www.state.gov/reports/2018-country-reports-on-human-rights-practices/nicaragua/

	Lessons from failure: neurosurgical outreach in Managua, Nicaragua
	Abstract
	Introduction
	Mission objective
	Timeline and mission progress
	Lesson 1: Effective communication with hospital leadership/administration is just as important as communication with host faculty
	Lesson 2: Geopolitical instability—an overlooked factor that should be thoroughly assessed
	Lesson 3: The utility of digital collaboration and video-conferencing tools
	Acting in ignorance: thoughts for future medical endeavors
	Discussion
	References




