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Appendices
Appendix 1: Clinical Care

1.1 Service Missions and Available Organizations

Recently, there have been increasingly more opportunities for clinical educators to
participate in global efforts, either through educational conferences or research societies. The AO
Alliance Foundation has hosted more than 400 courses throughout Asia and Africal; IGOT has
designed a Surgical Management and Reconstructive Training (SMART) course to teach
rotational flaps to orthopaedic surgeons in LMICs?; Haiti has created the Haitian Annual
Conference on Orthopaedic Traumatology (Assemblée Annuelle Haitienne de Traumatologie
Orthopédique; HAAOT) following the earthquake in 2010, connecting the island’s surgeons and
trainees with international faculty®#; and the Asociacion de Cirujanos Traumat6logos de las
Américas (ACTUAR) provides Latin American orthopaedic trauma surgeons with opportunities
for trauma-related clinical research and academic publication®.
1.2 Resident and Fellow Clinical Opportunities

As global health interests grow among orthopaedic surgery residents and fellows, more
training programs offer volunteer clinical work in LMICs®®. These clinical opportunities have a
plethora of educational benefits to both students and partners in LMICs. Overseas work in low-
resource countries exposes orthopaedic trainees to a wide range of musculoskeletal pathology,
often with unique or delayed presentations not regularly seen in their home institutions®®. This
emphasis on critical thinking and adaptability is valuable and often difficult to replicate in
technologically advanced institutions’®. Additionally, exposure to a population with different
values, beliefs, and behaviors can foster greater cultural awareness - an indispensable skill for
treating trainee’s own increasingly diverse patient populations. Above all, overseas programs are
intended to benefit the local patients and providers. Clinical work should aim to increase surgical
capacity at the host institution through education, sharing of ideas, and development of local
facilities and equipment.
1.3 Trip Preparation: Pearls and Pitfalls

When choosing an international opportunity, it may be useful to confer with physicians
who have experience working in the considered regions. As LMICs each have unique clinical
needs and resources, additional research can guide clinical expectations and help match
volunteers with clinical work within their field of expertise. Most importantly, volunteers should
act upon the principle of “first, do no harm”. The urge to help can sometimes lead surgeons to
perform procedures that are not appropriate given the local equipment or facilities. Prior to any
procedure, surgeons need to confirm that follow-up care and secondary procedures are possible
with the available local resources®®. To avoid malpractice, one approach is to merely observe
during the first visit to become conversant with the most common orthopaedic injuries, the
available equipment, facilities, and typical care delivery!. A corollary is to perform the simplest
procedures possible and ensure that treatment protocols and postoperative care can be managed
prior to departure. Additionally, the cultural attitudes and behaviors are likely to differ from
those at home, so visitors should be respectful and accept local customs?2,

Navigating the logistics associated with travel, lodging, documentation, and licensure
may be difficult without institutional assistance. In fact, medical equipment can be delayed in
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customs, which might leave volunteers without basic supplies for the duration of their trip. Most
established organizations are well-equipped to expedite the procurement of customs or consular
documentation and secure the most reliable route for transporting equipment.

Prior to travelling, volunteers should prepare for the trip, including obtaining the
necessary vaccinations and visas, per the CDC (www.cdc.gov/travel) and U.S. travel guidelines
(www.travel.state.gov). Important documents, medications, and a change of clothes should be
packed in carry-on luggage, in case checked baggage is delayed. There should be appropriate
plans for airport transfers and lodging arrangements. Travel insurance can help cover evacuation
in the case of illness or conflict. Volunteers should also pack medication for HIV post-exposure
prophylaxis, download reference books in electronic form in case of internet outages, and contact
the host institution to determine if additional medical equipment or resources is required. It may
also be practical to read about the local environment, culture, and history, and learn a few
common phrases in the native language prior to travel.
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Appendix 2: Clinical Research
2.1 Rationale for Global Partnerships for Orthopaedic Clinical Research

Regrettably, global orthopaedic research can also engender problematic power dynamics.
The potential for exploitation is high in the vulnerable populations that volunteers seek to serve,
making a rigorous adherence to an ethical research framework vital. Visitors must always aim to
minimize patient risks, recruit subjects without coercion, seek appropriate informed consent, and
obtain institutional approval'®, Health literacy and cultural barriers among poor populations may
also arise, so it is critical to work with local partners who can navigate context- and culture-
specific challenges to ensure global orthopaedic research is conducted ethically and rigorously#.

Before beginning a research project in a low-resource context, surgeons and researchers
from high-resource settings must commit to building relationships of mutual respect and trust
with local collaborators. They must recognize that collaborators from low- and high-resource
settings stand to gain equally from these collaborations, in terms of knowledge and skills*®.
Horizontal partnerships are key to addressing the challenges relevant to local collaborators and
patients'®. Researchers in HICs should support partners in LMICs to build their institutions’
research capacity by incorporating educational training into the research project and conducting
adjunct courses, fellowships, and exchanges'’.

Global orthopaedic research can be used both as an evaluation tool and as a means of
collaboration to foster an academic culture of inquiry. In addition to introducing important
clinical skills, knowledge, and experience to a designated setting, clinical research projects can
also indirectly enhance patient management. For example, clinical research focusing on patient
outcomes may encourage local providers to follow-up more thoroughly with patients, ultimately
leading to improved clinical processes, accountability, and patient care. Furthermore, research
projects conducted in low-resource settings may also have much broader applicability, not only
to other similar contexts, but also to high-resource settings where cost-effectiveness and delivery
of equitable care can also be improved®®,

Perhaps most importantly, research on global orthopaedics is an essential tool for
advocacy. Effective global orthopaedic partnerships must prioritize authentic communication of
challenges and innovations, valuing local partners as co-investigators and co-authors. In this
way, research gives voice to the struggles of marginalized patients and providers toiling in low-
resource settings. Without recognition of musculoskeletal health inequities at the local and global
levels, we simply cannot mobilize the resources necessary to effect change.

2.2 Models of Global Research Partnerships

Nearly two decades ago, Costello and Zumla called for the abandonment of HICs’ semi-
colonial approach to conducting research in LMICs'®. Instead, they proposed that HICs foster
cooperative research partnerships centered on mutual trust, shared decision-making, national
ownership, translation of research findings into policy, and development of national research
capacity. Many of these same recommendations were echoed in a recent empirical study
suggesting an updated framework for developing sustainable, locally led clinical trials in LMICs.
In this report, Franzen and colleagues outline four key strategies to improve health research
capacity, including fostering a pro-research culture, appointing local clinical trial leaders and
staff, providing a facilitative operational environment, and ensuring that trial research has local
impact?.
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While the leading North American institutions conducting orthopaedic research in LMICs
employ the strategies articulated by Costello and Franzen, the implementation of these principles
has differed. Several common implementation models include one-to-one academic partnerships,
large-scale international research consortia, professional society-associated working groups, and
initiatives supported through non-governmental organizations (NGOSs).

2.3 Types of Research

When considering the breadth of clinical and epidemiological tools needed by research
partnerships, the assessment of formative work is equally as important as conducting an
interventional trial. In fact, the latter cannot succeed without the former. Qualitative research
aims to use the perspectives of stakeholders, including local health-care providers, patients, and
community members, to delineate which problems matter most to those we are helping.
Epidemiologic studies record the distribution, frequency, and burden of diseases in order to help
identify conditions that warrant priority. This formative assessment is vital to determining if a
particular research question can adequately provide feasible, novel, ethical and relevant
answers?!,

The choice of study design is typically driven by practical and scientific considerations.
When addressing questions about prognosis or strategies of intervention, observational studies
often have fewer logistical and ethical constraints than an experimental design study. Prospective
data collection can also evade many of the obstacles associated with retrospective data
collection, including variable data quality, measurement bias, and difficulties obtaining medical
records. Also, to achieve maximal improvements in global musculoskeletal health equity,
research partners should strongly consider including economic analyses which help inform
policy?2. However, it is important to remember that regardless of a study’s design, research
should aim to generate high-quality inferences by mitigating any biases or confounding
variables. The funding and organization of studies will invariably require careful planning and
collaboration between academic partners®,

2.4 Practical Considerations

When developing a research study budget, there are many financial aspects that require
consideration. These often include participant sample size, number of sites involved, non-
standard of care tests, equipment costs, and research personnel?*, with the latter requiring the
majority of funding. In order to secure adequate funds and resources for a research study, it is
vital that all possible costs are accounted for; failure to do so may lead to a poorly executed
study, a funding shortage, or an early termination of the study protocol.

Another critical component of a successful research study is building a strong team.
Typically, a research team consists of a principal investigator, co-investigators from relevant
specialties, a statistician, and research coordinators. Each individual plays a significant role in
the implementation of the study. The research coordinator is responsible for overseeing the
everyday tasks of team members and serves as the central point of contact for the team. Ideally,
the coordinator possesses the organizational and communication skills necessary to ensure the
study operates according to protocol. Strong leadership from the principal investigator and open
collaboration between team members will contribute to a successful study?®.

During the course of a study, data needs to be collected, reviewed, and verified with
diligence and expedition. Electronic data capture systems are useful research tools providing
automated support for data collection, query identification, and validation, among other
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features?®. The research coordinator, with oversight from the principal investigator, is typically
responsible for ensuring that data is error-free, of reliably high-quality, and is statistically sound.
2.5 Balancing Local-Visitor Expectations

International research projects should be planned with careful consideration of both
partners’ expectations, especially with regards to the research findings. The goal is to
disseminate research in a way that is both academically rigorous and easily accessible to the
partnering institutional communities. One approach is to arrange for peer revisions prior to
distribution or publication. Beyond this, there should be discussions on how the final research is
shared within the local regions. For example, some groups have created regionally based
conferences and organizations, like the Myanmar Orthopaedic Society and the Haitian Annual
Conference on Orthopaedic Traumatology (HAAOT).
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Appendix 3: Surgical Education
3.1 Key Principles for Successful Orthopaedic Surgical Education Initiatives

Reflecting on the successes and challenges of these initiatives, several principles have
emerged that may be generalized into a useful template. To start, partnering with well-
established orthopaedic surgery training programs is a highly effective means of advancing
education in the less-resourced environments. By investing in the education of young
orthopaedic residents and faculty, these programs are building the next generation of orthopaedic
providers. As many of the trained orthopaedic residents become institutional faculty members
themselves, the effects of these educational efforts are multiplied. This multifaceted approach,
for example, has been notably adopted by the Pan African Academy of Christian Surgeons
(PAACS), a multinational service organization created to address the need for surgical care in
Africa. PAACS’ comprehensive five-year surgical residency program trains African physicians
to become surgeons. More specifically, PAACS offers an orthopaedic surgery subspecialty
program that aims to generate a larger and more skilled African orthopaedic workforce. An
analysis of the program’s graduated surgeons reveal that its educational model achieves high
retention rates among surgeons working in rural Africa compared to other programs?’. This
educational program demonstrates the importance of young generations of orthopaedic doctors in
advancing the future of orthopaedic care.

In addition, educational programs should aim to equip orthopaedic trainees with specific
knowledge on locally common cases, while also ensuring they receive a well-rounded, didactic
education. A curriculum ideally exposes residents to all fields of orthopaedic surgery during their
residency training. Although certain equipment may not be available for trainees to practice
clinically, these subspecialty topics should still be covered. Hopefully, as more technology
becomes available in the future, trainees will be better prepared to incorporate these tools into
practice. In line with these principles, the American Society for Surgery of the Hand launched
the Touching Hands Project (THP), a program providing free hand surgery and medical training
to underserved communities worldwide. Their education program is particularly effective
because their medical teams include hand surgeons, nurses, anesthesiologists, and occupational
therapists. The inclusion of non-surgical staff allows the THP to deliver a more wholistic clinical
education. Consequently, the team can guide a wider range of physicians through a complete
course of treatment. After the visiting surgeons teach the host surgeons more complex surgical
procedures, the nurses can effectively instruct the local nurses on post-operative patient care, and
the therapists can jointly guide post-surgical physical therapy exercises. This program, which is
now performed in 13 countries, highlights an effective method of teaching local physicians a
combination of basic practices and advanced training.

In conjunction with a balanced education program, curricula should address the specific
needs of the communities they are targeting; a training program will only be effective if the
course material offered is relevant and applicable. One possible approach is for global health-
care organizations to coordinate closely with their partnering hospitals to identify suitable
learning priorities. This principle is clearly demonstrated by the HAAOT. Since its introduction
in the spring of 2013, the annual conference provides a formal venue and occasion, gathering
Haiti’s community of orthopaedic surgeons, residency trainees, and visiting faculty from
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overseas. Using an anonymous electronic audience response system, the HAAOT can identify
the Haitian participants’ self-perceived knowledge gaps and structure the presentations
accordingly?®2°, In past years, central themes have included the management of open fractures,
treatment of delayed or neglected injury, osteomyelitis, and national disaster preparedness. This
same response system also allows participants to answer poll questions confidentially, which
helps the HAAOT assess participant understanding and retention in real time. Studies revealed
that participants develop an immediate and sustained understanding of orthopaedic pathology
and surgical management?®3°. The HAAOT exemplifies one of the possible approaches to
ensuring that orthopaedic education appropriately responds to the needs of the developing world.

Finally, it would be most effective to partner with an organization that already has strong
relationships with surgeons in developing countries. Organizations with existing global
partnerships can advance orthopaedic education beyond what individuals can accomplish by
virtue of their vast network of connections. There are a myriad of advantages to such
organizations, many of which are exemplified by the Institute for Global Orthopaedics and
Traumatology (IGOT) at the University of California, San Francisco (UCSF)%. IGOT is a global
health organization founded in 2006 that seeks to build capacity in musculoskeletal care through
global academic partnerships in orthopaedic surgery. IGOT’s educational programs include:
Surgical Management and Reconstructive Training (SMART) courses, three-day didactic and
hands-on lab programs on orthopaedic trauma and flap reconstruction given locally in San
Francisco and in different countries around the world; the IGOT Portal, an online surgical
education platform that supplements the SMART courses and offers additional resources and
case discussions; and educational exchange programs®2. IGOT’s education model is carefully
designed to leverage its extensive network of partnerships, helping to promote more sustainable
solutions to complex problems. The global partnerships have significantly enhanced bidirectional
educational exchange, providing more beneficial educational offerings to both UCSF members
and LMIC partners. This exchange also allows for the incorporation of LMIC partners in the
design and revision of educational initiatives. Such revisions could include teaching simpler
clinical techniques with broader applications for participants working in low-resource settings.
IGOT also partners with other large organizations to support and expand their educational
mission. Ultimately, these synergistic collaborations amplify the effectiveness and sustainability
of their training programs. Additionally, IGOT’s partnerships facilitate the promotion of future
academic leaders in LMICs by supporting leadership development and empowering the next
generation of academic educators. Simply put, IGOT’s education program continues to
significantly advance education initiatives worldwide largely because of its emphasis on
sustainable global academic partnerships.
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Appendix 4: Disaster Response
4.1 Disaster-Based Ethical Considerations

Additionally, other areas of volunteer humanitarian activity have recently begun
assessing strategies to deliver higher-quality care, although they queried whether or not
credentials should be a requirement. In the disaster setting, surgeons often require support from
other practitioners and agencies to deliver quality care. However, this coordination is
complicated by the arrival of spontaneous unaffiliated volunteers (“SUVs”), civilians helping in
mass-casualty events without credentials or logistical provisions for their safety, food, or shelter.
While most SUVs are well-intentioned and able to assist, they must be managed appropriately.

Another important question to consider is whether surgeons in developing countries can
conform to established professional standards of conduct. In order to improve humanitarian
reform, there needs to be more predictability, accountability, and strengthening of partnerships
between response agencies. In 1997, the organization Sphere (formerly known as Sphere Project)
was created to develop a set of universal minimum standards in core areas of humanitarian
response®. Through collaboration with NGOs, the Red Cross, the Red Crescent, and the United
Nations, Sphere ultimately hopes to provide victims with dignified assistance and alleviate
human suffering inflicted by disaster or conflict. Sphere regularly updates its guidelines to reflect
appropriate response measures to emerging disasters (e.g. COVID-19) via their digital platform,
which includes their handbook and other sets of humanitarian standards in various languages*.
Furthermore, Sphere maintains that effective responses are based on humanitarian principles,
including impartiality, neutrality, and respect for the individual, as well as rights to protection,
security, and accountability for the larger communities. Many of Sphere’s same objectives were
later echoed in the 2011 Humanitarian Action Summit, where the Working Group on Surgical
Issues within the Humanitarian Space established similar minimum standards regarding the
capabilities of responders and response teams®®. One of the main principles cited was the need
for more comprehensive planning, record-keeping, and monitoring of germane responder
motivations.

4.2 International Humanitarian Organizations

In most low-resource countries, health care is sustained by either regional organizations,
NGOs, or international non-governmental organizations (INGOs). These organizations have
often been operating in LMICs for prolonged periods to provide nationals with profound local
knowledge and to develop an extensive network of diversified partnerships®. This external
support becomes especially important in response to mass-casualty events. LMICs are
particularly vulnerable to natural disasters, where the burden of casualties frequently overwhelms
the local health-care system®!. Following a mass-casualty incident, the immediate response
measures are conducted according to the existing regional disaster response plan. Generally,
international responders appear after this initial state of emergency. While NGOs typically utilize
their well-connected networks to facilitate communications, logistics, security, and
transportation, INGOs offer additional human, material, technical, and financial resources. All of
which are essential to delivering an effective response, both in the acute phase and in the
subsequent weeks. Strong collaboration and communication between national and foreign
organizations is key to optimizing the quality of the disaster response®’. However, efficient
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coordination has historically been difficult, as each NGO and INGO has its own political
agenda®. The World Health Organization is currently working to remedy this situation.

A prospective international volunteer should always proceed through the framework of
an accredited NGO or INGO, rather than acting as an SUV*°. In addition to the various INGOs
associated with orthopaedic-related disaster response, like Médecins Sans Frontieres (Doctors
Without Borders), Médecins du Monde, The International Committee of the Red Cross (ICRC),
and EMERGENCY, many other international organizations, societies, and academic institutions
exist as well. All of these organizations share similar needs - healthy volunteers who are
adaptable, collaborative, resourceful, culturally sensitive, and without agenda. However, the
length of assignment and necessary requirements for experience and skills may vary with each
organization.

4.3 Resident Electives

Over the past decade, there has been an increasing trend among orthopaedic residency
programs to offer global health electives in underserved countries. Recent studies have revealed
that 20-32% of responding U.S. orthopaedic surgery training programs currently offer formal
international health electives’#%4!. The majority of the program directors and trainees agree that
there are invaluable experiences and skills to be learned from working in a multicultural
environment with limited resources*®#243, The most commonly cited skills are cultural
awareness, professionalism, leadership, and improved improvisation, both within and beyond the
operating room®404244 Similarly, the unique skills acquired from international electives may
help prepare orthopaedic surgeons for unpredictable scenarios back home. Disaster management
situations can frequently replicate international health-care scenarios, where a normally resource-
abundant environment quickly becomes one of temporization and improvisation. For example,
the 2013 Boston Marathon Bombings required a coordinated multispecialty response to provide
immediate surgical care (e.g. extremity amputations, shrapnel extraction, and damage-control
orthopaedics) until additional resources became available to assist with the surge of patients*4°.
Many surgeons involved in the immediate aftermath of the bombings stressed the importance of
having prior experience treating trauma patients. Several of them specifically cited their
experience in low-resource countries, like South Africa and Haiti, as being crucial for their
ability to respond effectively*.

Increasing the availability of global health electives to meet the documented interest
among residents will inevitably create an orthopaedic workforce that is better equipped to
respond to mass-casualty events, domestic and abroad.

Additionally, surgeons who served as humanitarian workers in disaster-response often
develop long-term relationships with the country where they first volunteered. For example, a
group sponsored by the Foundation for Orthopaedic Trauma (FOT) has returned to Haiti every
year since the catastrophic 2010 earthquake to deliver surgical care and train Haitian orthopaedic
doctors*’. Consequently, early involvement in volunteer clinical work can drastically improve
present and future disaster response efforts.

4.4 Military Trauma Care

Surgeons with military training can offer valuable instruction on how humanitarian
efforts should respond to natural disasters and mass-casualty terrorist attacks. It has become a
priority to harness the skills that military surgeons have acquired from combat and cross-train
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their civilian counterparts. Despite the widespread tragedy, each war has contributed to medical
advancements in trauma care that have since been applied to civilian practice*4°,

Under the current Overseas Contingency Operations funding (formerly known as the
Global War on Terror), the Military Health System has significantly improved combat trauma
care and currently records the highest rates of survival in modern history®®. However, the lessons
learned from combat casualty care have historically been slow to transfer to the civilian sector®?.
For the most part, the civilian trauma systems continue to struggle to provide consistent, high-
quality care®. Furthermore, as the casualties from current wartime operations continue to
decline, the Military Health System is at risk of losing the institutional knowledge and skills
developed over that time. In 2016, the Military Trauma Committee of the National Academies of
Sciences, Engineering and Medicine (NASEM) proposed a series of federal policies to reduce
preventable trauma deaths and to standardize trauma care for U.S. service members and
civilians®. Cooperation between civilian and military trauma systems may mutually benefit from
the expertise acquired in combat and help preserve these skills in the inter-war periods.

However, there are marked differences between the injury patterns seen in military
wartime and in civilian centers®*°, For example, the 2017 Las Vegas Shooting demonstrates that
civilian, low-velocity gunshot wounds differ in severity and pattern than military, high-velocity
gunshot wounds®®. Similarly, while bomb blast injuries seen in military trauma are relatively
well-characterized, civilian bombings are not as well understood, despite multiple civilian mass-
casualty events, including the Boston Marathon and Austin Serial Bombings®"°8. Military and
civilian medical teams will likely have to continue treating blast injuries sustained in domestic
terror events, natural disasters, and industrial accidents in the years to come. Therefore, it is
important that all technological or medical advancements in military or civilian settings are
appropriately translated to humanitarian-based activity.
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Appendix 5: Advocacy
5.1 Educational Advocacy

Over the past two decades, both the AAOS and OTA have made significant efforts to
increase awareness of orthopaedic management challenges in developing countries. In 2005, the
AAOS initiated the annual Guest Nation Program to improve recognition of contributions made
by international orthopaedic surgeons. Since 2011, the OTA has been exhibiting the most
successful research, academic presentations, clinical treatment plans, and collaborations of
various countries abroad®®. Although these forums do not focus exclusively on LMICs, they do
encourage surgeons from every nation to participate. Perhaps most importantly, they give
surgeons around the world the opportunity to interact with North American surgeons and foster
international relationships. Ultimately, these efforts are intended to cultivate strong multinational
collaboration and create a sustainable health-care community through the exchange of ideas,
technologies, and methodologies.

Long-term relationships with organizations and private industry partners could be pivotal
in increasing the visibility of global health and orthopaedics. In the past, several organizations
have been successful in recruiting industry support in the form of implants, supplies, and
research funding. SIGN Fracture Care International, for example, uses the resources acquired
from their corporate partners to provide surgeons in LMICs with the knowledge and medical
equipment needed to perform surgery. However, given that the majority of existing partnerships
are small-scale, there are vast opportunities for larger industry partnerships. There are many
strategies to achieve such partnerships, like the creation of virtual educational resources or the
co-branding of existing educational materials. Both the OTA and AAOS have pioneered these
efforts to bring orthopaedics to the global stage. By incorporating international education into
their annual meetings, they have successfully increased awareness of global orthopaedics among
North American surgeons. Their annual forums give them leverage to increase private donations
and fund educational and research endeavors. Additional financial support from large national
and international organizations, like the OTA and AAOS, will be key to sustaining these
advocacy efforts.

5.2 Funding

Philanthropic support through foundations, such as the Wyss Medical Foundation, have
provided critical support funding for outreach efforts. While most health-care non-profits rely on
external entities for steady funding, there are many organizations that have developed strategies
to generate internal revenue streams. Internal funding is particularly beneficial for the long-term
viability of non-profit missions, as they will not be at risk of disappearing if external funding
dwindles. The most efficient method to generate internal revenue will depend on the
organization’s mission. If the organization could combine their mission of providing education
and training with a low-cost and efficient care delivery system, then the revenue generated from
their work in local hospitals and larger for-profit entities could support the organization’s
mission. The Aravind Eye Care System, for example, is a non-profit network of hospitals in
India, established to provide high-quality eye care for all. Aravind offers free eye care to the
majority of its patients, which is subsidized by a subset of patients who can pay the full-service
fees. An alternative strategy is to provide training in regions that can afford these services and
use the generated revenue from that location to fund the rest of the mission.
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The allocation of funds will depend on both the organization’s mission and the needs of
each individual low-resource country. For missions that provide education to the local surgeons,
funding often covers the travel expenses of visiting surgeons and educational teams or the
production of virtual educational materials. However, funding could also be used for the
provision of medical supplies, like implants and surgical equipment, or for computers and flash
drives with predownloaded educational content for surgeons without high-speed internet access.
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