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Plastic and Reconstructive Surgery in Global Health:
Let’s Reconstruct Global Surgery
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Summary: Since the inception of the Lancet Commission in 2013 and consequent
prioritization of Global Surgery at the World Health Assembly, international surgi-
cal outreach efforts have increased and become more synergistic. Plastic surgeons
have been involved in international outreach for decades, and there is now a de-
mand to collaborate and address local need in an innovative way. The aim of this
article was to summarize new developments in plastic and reconstructive surgery in
global health, to unify our approach to international outreach. Specifically, 5 topics
are explored: current models in international outreach, benefits and concerns, the
value of research, the value of international surgical outreach education, and the
value of technology. A “Let’s Reconstruct Global Surgery” network has been formed
using Facebook as a platform to unite plastic and reconstructive surgeons worldwide
who are interested in international outreach. The article concludes with action-
able recommendations from each topic. (Plast Reconstr Surg Glob Open 2017;5:¢1273;

SPECIALTOPICHE

doi: 10.1097/GOX.0000000000001273; Published online 25 April 2017.)

tional surgical community are increasing and be-

coming more synergistic since the 2013 inception of
the Lancet Global Surgery Commission and consequent
prioritization of global surgery at the 2015 World Health
Assembly.'?

It is time for plastic and reconstructive surgery to pub-
lically join the Lancet Commission to assemble the best ev-
idence, provide cost-effective care, and improve access for
low- and middle-income countries (LMICs). It is a surgical
specialty founded in World War I, out of a need to provide
quality form and function for traumatic injury.” Plastic
and reconstructive surgeons have since been involved in
international outreach for decades, with some areas, like
burn reconstruction, cleft care, and craniofacial surgery
progressing much further than other fields such as graft
and flap reconstruction, and hand surgery.*

The aim of this article was to summarize new devel-
opments in plastic and reconstructive surgery in global
health, to unify our approach to international outreach.
Specifically, we discuss 5 topics: current models in inter-

C urrent and future research efforts by the interna-
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national outreach, benefits and concerns, the value of
research, the value of international surgical outreach edu-
cation, and the value of technology.

Part 1: Current Models: Let’s Aim for the Diagonal
Approach

There are 4 major models of international outreach®®:
Vertical (1-way), Vertical (2-way), Horizontal, and Diago-
nal. The first 3 are traditional approaches, with their re-
spective advantages and disadvantages, summarized in
Figure 1. The fourth, “Diagonal development is a concept
describing the ideal approach to outreach, depicted in
Figure 2, reprinted and published in 2012 by Patel et al.®

The diagonal approach finds synergy between the im-
mediate advantages of vertical inputs and the long-term
benefits of the horizontal aims. It focuses on a long-term
presence, multidisciplinary follow-up, needs-driven patient
selection, bilateral exchange between interprofessional
staff, enhancing visiting trainee experience in global health-
care delivery and local trainee experience in surgical prac-
tice and academic culture, transfer of research skills, and
a self-sustainable infrastructure. Successful implementation
leads to overflow of qualified local health professionals em-
powered to provide care to other communities in need.®

This concept has been supported by a number of
cleft charities and can be a model for other fields.™
Operation Smile is notably a leader in this field, hav-
ing served over 100,000 patients in over 25 countries.”
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VERTICAL (ONE-WAY)

|

VERTICAL (TWO-WAY)

|

HORIZONTAL

DESCRIPTION

Disease specific

Ready to deliver package
of surgical care, teaching
faculty, research training,
equipment and supplies,
financial support

Often privately funded
Often short-term

As above

Limited to surgeon or
patient transfer to a higher
income country for
training, or care

Focuses on healthcare
infrastructure
Long-term interventions
and investments

ADVANTAGES

Fast implementation
Scalable

Donor attractiveness
Efficient delivery
Traditional

As above
Values the individual

Strengthens systems
as awhole

Benefits all patients,
because of focus on
primary infrastructure
Builds capacity for
long-term change
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DISADVANTAGES

May not address other
diseases/needs/ social
determinants

May yield redundant and
poorly coordinated efforts
May divert funds from other
diseases and other priorities
May increase dependency
May not be sustainable

As above

Risk of brain drain
Not sustainable
Limited impact

Long-term interventions
may be less attractive to
donors and funders
Require functional state and
local goverments

More difficult to measure
the impact of horizontal
interventions

Fig. 1. Traditional approaches to international outreach. Adapted from Patel et al., 2012, with permission from the
supervising author, and Plastic Surgery International.
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Focus on the development of sustainable
systems and general care

HORIZONTAL AIMS

Fig. 2. The diagonal approach. Reprinted from Patel et al., 2012, with permission from
the supervising author, and Plastic Surgery International.

Local medical professionals became further empow-
ered through self-sufficient programs and the imbued
volunteer spirit, replacing their international partners,
extending the reach of care.” The continuous com-

mitment to support local sustainable foundations with
the same organizational ideals has lead to free, local,
humanitarian operations throughout Latin America,
Africa, and Asia.®
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Part 2: Benefits, Concerns, and Guidelines

Plastic surgeons have served in international outreach
for decades. The concerns and benefits have been well
documented with a recent movement toward guidelines
that optimize benefits and minimize concerns and sustain-
able education and collaboration. Table 1 was created to
summarize the current literature.’'

Part 3: The Value of Research

Global health research in plastic surgery is largely
opinion-based, epidemiologic, and retrospective in na-
ture, with a significant recommendation for prevention.*
There is great potential for innovation. Currently, there
are 2 avenues for ethical research.

First, international outreach projects are recogniz-
ing that quality evaluation and assessment are essential
to monitor and improve program development. In 2009,
McQueen et al.” from Operation Smile were the first plas-
tic surgeons to establish an institutional review board and
implement an excel electronic medical record to moni-
tor critical indices during surgical missions. This enabled
retrospective evaluation of surgical priority, perioperative
complications, and program development. A universal
consent form included the use of surgical information for
research and was signed by the patient’s guardian. Oth-
er organizations like Facing the World and Smile Train
have also followed suit.'®" Discussion with key members
of Operation Smile regarding establishing a reputable In-
stitution Review Board would be a beneficial next step in
creating a database for future short-term trips. Academic
institutions partnering with charities have also been a
source for institutional ethics board approval.”

Second, host institutions within LMICs are using
their own institutional ethics board to conduct research.
Partnering with host surgeons to address their research
needs will direct patient care in a culturally sensitive
manner.?"2!

Table 1. Risks and Benefits

Scoping reviews of North American databases in com-
bination with the largest African database, African Journal
Online, are recently published, or in progress for all areas
of pediatric plastic surgery in global health.?-** Common
themes and research gaps are highlighted in tabular form
with the goal of visualizing these data on a world map.? Ul-
timately, the goal is to streamline resources based on local
need and to avoid inefficient and redundant work. A frame-
work is in progress to be submitted to guide other such
initiatives. A “Let’s Reconstruct Global Surgery” network
has been formed using Facebook as a platform to unite all
plastic and reconstructive surgeons worldwide interested in
global outreach and promote research collaborations.?

Now is the time for high-quality plastic and reconstruc-
tive surgical research in global health. Establishing an IRB
to create a database and monitor patient outcomes, along
with problematic or successful management of perioperative
complications in LMICs will boost improvement. Publishing
and sharing these data will provide an evidence base for other
countries and programs to draw from. Visualizing current re-
search projects on a world map has the potential to accelerate
international communication, growth, and collaboration.

Part 4: International Surgical Outreach Education

Since the inception of the Lancet Commission for
Global Surgery, there has been rising published interest
in resident and fellow surgical education.

Methods

The search terms “Education,” “Global Health,” and
“Plastic Surgery” were combined with the Boolean opera-
tor “AND” for PubMed and Embase. The term “Global
Health” was explored in Plastic and Reconstructive Surgery,
Journal of Plastic, Reconstructive and Aesthetic Surgery, Annals
of Plastic Surgery, Journal of Craniofacial Surgery, The Journal
of Hand Surgery and Burns, with a manual screen of title
and abstract for articles related to resident education.

Benefits Concerns VIP Guidelines’
Patients Ethics’
e Millions benefited worldwide'*!* e Infamous body count® ¢ Informed consent
¢ Operation Smile in 2009, 25 countries, ¢ Ignore informed consent, unqualified opera- * Appropriate follow-up
>100,000 patients”!* tors, inappropriate operative candidates,
inattention'*!!
e Increase surgical access' * Adequate medical records
Hosts Empower?
e Extend reach of care through educating/ ® Lack of understanding of local surgeons, e Plan with local caregivers
learning from/empowering local practition- anesthetists, and underestimating abilities'"'?
ers’
® Provide resources, funds, or selfssufficient ® Overwhelming number of postoperative ® Minimize costs
programs®'? patients for local practitioner/facilities’

e Empower those affected and reduce stigma®

Volunteers

¢ Inspires excellent professional, interper-
sonal, and cultural skills'®

e Personal enrichment!'®1®

e Improved clinical skill'?

* Improved cost-conscious practice®

Interference leading to dependent relation-
ships

Lack of preparation, cultural shock

Burn out

Disconnect between site needs and volunteer
preference

Difficulty adapting limited resources and
supplies'®

¢ Sustainable through education

Prepare®'®

¢ Minimize health risks for volun-
teers

* Ensure competency

e Appropriate support, debrief'

VIP, Volunteers in Plastic Surgery.
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Results

Three hundred seventy-six citations were screened,
with 17 articles included. Of these, 15 articles were pub-
lished since 2013. Global health education publications
by plastic and reconstructive surgeons has multiplied
over 7-fold since the inception of the Lancet Commis-
sion in 2013, demonstrating that there is interest and
value in global health plastic surgical education and in
attending electives that comply with the Accreditation
Council for Graduate Medical Education Residency Re-
view Committee requirements. The United States is cur-
rently a leader in this field, with their national Residency
Review Committee recently creating guidelines and a
template to enable all US Plastic and Reconstructive Sur-
gery programs to formally accredit their global health
curriculum. Table 2 outlines key points from the 15 pub-
lications since 2015. Table 3 summarizes available plastic
and reconstructive fellows in international outreach and
global surgery.

Key Points

Conclusion

Resident education in this field is now a priority, with a
strong recommendation for accreditation for electives in
international outreach. Fellowships in this field can pro-
vide further training in this area. Early, ethical, sustain-
able, collaborative, and guided surgical exposure to global
outreach can only be of benefit to all invested parties.

Part 5: Putting Innovative Technology to the Test

Navi Radjou, a fellow at Cambridge Judge Business
School, founded the concept of frugal innovation. This
concept, published in the Innovation Countdown 2030 re-
port, focuses on delivering more and better with simple,
abundant resources and an emphasis on collaboration.

Since the inception of the Lancet Commission of
Global Surgery, focused efforts to improve surgical infra-
structure, education, patient care, and follow-up require
cost-effective solutions. It is worthwhile to introduce the
scope of solutions currently published.

to spend a year with Interplast’s medical colleagues in developing countries such as Bangla-
desh, Bolivia, Brazil, China, Ecuador, Ghana, Myanmar, Nepal, Nicaragua, Peru, Sri Lanka,
Vietnam, and Zambia—performing the highest form of medical citizenship through care of

those in need.
American Association of Plastic Surgeons since 2006 and has provided an opportunity for

settings. In addition to gaining master’s degrees in clinical and biomedical investigations,
they conduct research and travel around the world to where Operation Smile carries out
international plastic surgeons to work with leaders in American plastic surgery.

surgical care missions.
American Society for Surgery of the Hand for a young hand surgeon to foster national and

Global Health. The program’s fellows develop academic, clinical, and administrative skills in
global surgery, clinical and public health research, and humanitarian aid in resource-poor

international relationships.
The Webster Fellowship offers a newly trained, board-eligible plastic surgeon the opportunity

Organized by Children’s Hospital Los Angeles, Operation Smile, and the USC Institute for
The John D. Constable International Traveling Fellowship has been an integral part of the

Plastic Surgery Focus in Global Surgery

Organization

METHODS

Something New

The search terms, “innovation, mobile, global health,
developing country, technology” were explored for relevant
articles in the Journal of Plastic and Reconstructive Surgery and
the Jowrnal of Plastic and Reconstructive Surgery Global Open.
The search terms “developing country” were explored in
Burns, the Cleft Palate-Craniofacial Journal, and the NEJM.

Smile, and the USC Institute of Global

Health
American Society for Surgery of the Hand

Children’s Hospital Los Angeles, Operation
American Association of Plastic Surgeons

ReSurge International
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Table 5. Mobile Health (mHealth) Technology Innovations Outside of Plastic Surgery

Area of Innovation®!

Explanation

Examples

Education, behavioral change

Sensor and POC diagnostics

Registries and vital events tracking

Data collection and reporting

EHR

Electronic decision support: informa-
tion, protocols, algorithms,
checklists

Provider-to-provider communication

Provider work planning
and scheduling

Provider training and education

Human resource management

Supply chain management

Financial transactions and incentives

Targeted, timely health education and informa-
tion delivered through SMS, voice, video, and
audio clips to engage the target person/
population.

Linking mobile phones to a connected and
independent external device.

Uses SMS, voice, digital forms to facilitate
identification and enumeration for eligible
clients.

Uses platforms like ODK and FrontlineSMS to
create Microsoft excel electronic forms for
easy data aggregation, sharing, and visualiza-
tion.

EHRSs allow rural health workers to access and
contribute to longitudinal health records in
hospital settings.

POC decision tools through mobile
phones to help ensure quality of care.

Mobile phone checklists help reduce clinical
errors to ensure care quality at the point of
service delivery.

Voice communication to coordinate care and
provide expert assistance

Tools to help keep healthcare workers informed
through active reminders of upcoming or
due/overdue services and promotes account-
ability.

Alerts healthcare workers about clients who are
due or overdue for care to prevent missed
appointments and delays in service provision.

Provide educational videos, informational mes-
sages, quizzes, case-based learning, and inter-
active exercises to reinforce skills provided
during in-person training

To track performance of community health
workers through real-time GPS and provide
supportive supervision or recognition and
reward of exceptional field staff.

Manage stocks and supplies of essential com-
modities.

Authentication service to reduce risk of purchas-
ing counterfeit drugs.

Used to pay for health care, supplies, drugs, or
make demand/supply side incentive schemes
easier to deploy and scale.

Decrease financial barriers to care for clients

MAMA
BBC World Trust Mobile Kunji project
Dimagi CommCare Health Worker Systems

Alive Cor: 2-lead ECG approved by FDA
MIMOSA for early detection of diabetic ulcers®
MCTS in India

UNICEF birth registration system in Uganda,
which uses RapidSMS to maintain a central elec-
tronic database of new births

DHIS2 used in countries for routine health col-
lection and reporting

OpenMRS: allows frontline health workers to
access information from a patient’s health record
using a mobile device and to contribute informa-
tion into the health record

RapidSMS, ChildCount+

Kobotoolbox*

Google Forms®

Pakistan local HER registry®

e-IMCI

NGO switchboard: closed user group networks
in Ghana, Liberia, Tanzania where members of
mobile phone groups can communicate for free

or at heavily discounted rates
TxtAlert

e MoTech “Mobile Midwife service”

e eMOCHA

Online educational that can be adapted to a
mobile phone interface

e Rwanda’s mUbuzima

UNICEF’s RapidSMS in Rwanda

SMS for Life mHealth supply chain system to
prevent stockouts of essential malaria drugs

African MTN has 7.3 million mobile money
clients
Pakistan mobile-based cash vouchers

DHIS2, District Health Information Software 2; ECG, Electrocardiogram; EHR, electronic health records; e-IMCI, electronic-integrated management of childhood
illnesses; FDA, Food and Drug Association; GPS, Global Positioning System; MAMA, Mobile Alliance for Maternal Action; MIMOSA, Multispectral Mobile tissue
Assessment device; MCTS, Mother and Child Tracking System; MTN, Mobile Telephone Network; NGO, Nongovernment organization; ODK, Open Data Kit; POC,
Point of Care; SMS, Short Message Service; UNICEF, United Nations International Children’s Emergency Fund;.

RESULTS
The following trends emerged in 5 key areas: mobile
health innovations within plastic surgery (Table 4); mobile
health innovations outside of plastic surgery (Table 5),%'~
% burns/wounds (Table 6),°™ and microsurgery.

Microsurgery
Despite the high equipment costs and labor-in-
tensive procedures, Merell et al., in 2007, published

Operation Smile’s introduction of microsurgery to
Vietnam from 1990 to 2005. One hundred three free
tissue transfer operations and 15 peripheral nerve
procedures were completed. Facial reanimation, flap
prefabrication, and perforator flaps were taught to lo-
cal surgeons. A continuing education program and ef-
ficient resource use will build on this foundation. Two
examples of cost-effective technologies include the
following:



Table 6. Innovative Technology in Burns and Wounds

PRS Global Open © 2017

Citation Journal/Source

Innovation

Chattopadhyay et al., 2016%  Plastic and Reconstructive Surgery Global Open

Choudary et al., 2015 Eur J Plast Surg

JanBen etal., 2010% World Health Organization
Judge, 2009% Podiatry Today

Ali et al., 2008™ Burns

A cost-effective alternative to Xeroform, where 3% bismuth
tribromophenate powder was stirred with Vaseline for 3 min,
then spread on gauze.

TTS: a simple innovative wound closure device. Recycles sterile
suture packs as the attachment plate, applies 2-0 silk sutures,
2-3 cm away from the edge of the wound margin on top of
a sterile foam dressing. Tension sutures and sterile tubing
allowed the wound to close by mechanical creep for 5 cases.

This technology by Hermann Kranzl from Germany uses salt,
distilled water, and diaphragmatic electrolysis and states it
effectively decontaminates MSSA, MRSA, Pseudomonas, E.coli,
Legionella pneumophila, and C. albicans.

Large vessel loops and skin staples used for 2 cases in wound
closure.

Prosthetic arm, foam, and leather successfully simulated escha-
rotomies in a pilot study of 32 surgeons in Pakistan.

MSSA, Methicillin Sensitive Staph Aureus; MRSA, Methicillin Resistant Staph Aureus; TTS, Tension Tile System.

1) Low-cost plank microsurgery simulator ($5): Patel
et al.” introduced the idea of a simple cost-effective
simulator with a wooden plank, clothespins, and a
penrose drain.

2) SilpaRamanitor: Kiranantawat et al., in 2014, devel-
oped an android smartphone application to monitor
free flap color changes with a sensitivity of 94%, speci-

network “Let’s Reconstruct Global Surgery.”® This
network is currently using Facebook as a platform
for all invested in plastic and reconstructive surgery
international outreach.?” A multilingual database in
the form of a world map that visually organizes data
based on common research themes and gaps is being
piloted, and all are invited to collaborate.?

ficity of 98%, and false-negative accuracy of 6%.7 (4) Develop a global surgery curriculum within academic
institutions that is ethical, collaborative, sustainable,

CONCLUSIONS and accredited by recognized education bodies.
There are some new technologies emerging, with es-  (5) Create, apply, and partner with innovative technolo-

tablished mHealth innovations in global health that can
be applicable to improving access and patient care in
plastic surgery and global health. There is a need for well-
designed prospective trials to determine whether they can
clearly improve outcomes. Collaboration with innovations
that are proven to be effective in other fields can acceler-
ate efforts of plastic surgery in global health.

FINAL THOUGHTS

Now is the time to publically join the Lancet Com-
mission in improving the state of evidence in surgery
worldwide and increasing access to excellent plastic sur-
gical care. The World Bank’s Disease Control Priorities
publication identified 44 procedures that are essential
for population health: among these were plastic surgi-
cal procedures for the treatment of injuries, burns, and
congenital malformations.” The scope of disease requir-
ing plastic surgical skills is even broader and includes
the growing burden of diabetes and cancer, as well as
trauma.” Interested individuals in global health can

(1) Aim for the diagonal approach to international out-
reach.

(2) Build on established guidelines, develop sustainable
education collaborations, and be mindful of the glob-
al health ethics to minimize concerns.

(3) Collaborate with nongovernmental organizations and
local host institutions to establish a research ethics
board and take a united, collaborative approach to re-
search and meeting local need. All are invited to the

10

gies to current plastic and reconstructive surgery out-
reach projects.

So, can we make a difference?

I have a dream, that together, we can.

Karen Chung, MD

Division of Plastic and Reconstructive Surgery
University of Toronto

149 College Street, 5th Floor, Room 508
Toronto, Ontario, M5T 1P5, Canada

E-mail: ky.chung@mail.utoronto.ca
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