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1  | INTRODUC TION

Organizations from high-resource nations, including The Plastic 
Surgery Education Foundation (PSEF), began providing surgical 

services and training in low-income or middle-income countries (LMICs) 
in the 1950s. The primary model used has been the short-term surgical 
project (STSP), which sends surgical and medical specialists to LMICs 
for 1-4 weeks to perform surgery for patients that otherwise lack that 
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Abstract
Many low- or middle-income countries (LMICs) continue to suffer from a lack of 
safe and timely essential and emergency surgery despite growing attention to this 
problem. Short-term surgical projects (STSPs) continue to play an important role in 
addressing LMIC unmet surgical need and strengthening local healthcare systems. 
Guidelines here present recommendations for performing plastic reconstructive 
STSPs for pediatric patients in a safe, ethical, and effective manner. These guide-
lines represent consensus physician expert opinions, assembled collaboratively by 
members of Volunteers in Plastic Surgery and the Society for Pediatric Anesthesia's 
global health committee, with broad input from physicians practicing daily in LMICs. 
Organizations must partner with hosts to thoughtfully plan and carefully execute 
STSPs. We outline crucial items to STSP success, including choice of host facility, 
team selection, patient selection, staffing, ensuring proper equipment and supplies, 
disinfecting reusable equipment, creation of a safety culture, and data collection for 
quality assessment/improvement and research. Patient factors are discussed and 
recommendations given for developing exclusion criteria, as well as for determining 
which patients and procedures may require the team to include expertise in pedi-
atric anesthesia or critical care. We recommend that educational opportunities for 
hosts are sought and advanced to optimize education/training at both the resident 
and post-trainee levels. Host education during STSPs has become crucial as LMICs 
ramp up training at a time when their surgical volumes remain grossly behind well-
resourced countries. Recommendations here aim to assist organizations, hosts, and 
volunteers as they navigate the enormously complex and ever changing STSP envi-
ronment. Patient safety and transfer of knowledge and skills should be central con-
cerns of all who participate in this highly rewarding endeavor.
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opportunity. The Lancet Commission recently detailed the critical gap 
in access to essential surgery and the unmet need in LMICs and noted 
that organizations performing STSPs play an important role in surgi-
cal delivery and can strengthen local healthcare systems when they 
take into consideration local needs, culture, and context.1 The STSP 
model of surgical care delivery has been criticized, including claims 
that STSP organizations fail to properly collaborate with hosts, build 
resources, recognize hosts and patients as equals, and may even pro-
vide inadequate care and disrupt or distort local care systems.2 STSPs 
must address unmet surgical needs in a safe, ethical, and effective 
manner. These guidelines serve that goal, originally created by a com-
mittee of PSEF called Volunteers in Plastic Surgery (VIPS), and the 
Society for Pediatric Anesthesia's global health committee (now “SPA 
Global”).3,4 This revision, created largely by physicians from those same 
committees, addresses evolving global surgical needs and workforce, 
gaps in the original guidelines, and changes in practices and opinions. 
These guidelines are recommendations and not standards of care, 
and cover topics including STSP site selection, patients, procedures, 
staffing, and equipment/supplies. We focus on partnering with hosts, 
addressing host needs for service and education, and on safety cul-
ture. These guidelines were created for pediatric reconstructive plas-
tic surgery STSPs, yet largely apply to other nondisaster relief STSPs. 
Endorsements are listed in Appendix 1.

This document represents consensus expert opinions of physi-
cians working with numerous STSP organizations, using a modified 
nominal group technique (https://www.cdc.gov/healt hyyou th/evalu 
ation/ pdf/brief7.pdf). The process began with authors identifying 
previous guideline gaps and controversial items. Over 30 discussion 
items in 16 categories were identified, circulated, and discussed in a 
web platform meeting. Participants included authors and additional 
SPA Global members who volunteered to participate after receiving 
a request for participants who are “very active in STSPs,” sent by SPA 
Global's Chair to all SPA Global members. Participants were asked to 
develop responses to discussion items premeeting and be ready to find 
consensus. The meeting format involved participants expressing their 
opinions on discussion topics, backed by evidence when possible, and 
allowed all to construct consensus options. Wording for each of the 
guideline's consensus opinions was crafted and revised until achiev-
ing uniform participant satisfaction. Proper transcription was ensured 
by recording the meeting and circulating a postmeeting draft. A draft 
was also circulated to the South African Society of Anaesthesiologists' 
(SASA) pediatric section and other LMIC colleagues. Their extensive 
edits were incorporated after vetting by above SPA Global and VIPS 
participants, and authorship offered when warranted. Authors’ coun-
tries of origin and clinical practice are listed in Appendix 2.

2  | PRE-STSP PL ANNING: INITIAL 
PL ANNING , FACILIT Y REQUIREMENTS,  AND 
SITE VISITS

Short-term surgical projects require active partnership and clear com-
mitments between surgical teams, donors, patients, hosts' surgical 

personnel and hospital administrators, and government health agen-
cies. Each stakeholder's vision must align with the core goals of the 
host and STSP organization. When training and education are the 
host's primary interest, focuses should be clarified. If providing una-
vailable surgical service is the principal goal, organizations should de-
termined need, including whether others recently provided the same 
service in that region.5 Clear communication of hosts’ needs and STSP 
organizations' resources is important in determining what assistance 
can occur. Memoranda of understanding (MOU) should delineate ex-
pectations for work to be done, the project's scope, detailed respon-
sibilities including STSP preparation and post-STSP follow-up patient 
care, and essential contacts. Organizations conducting STSPs must un-
derstand that hosts are equal partners and avoid paternalistic attitudes 
that undermine host buy-in and acceptance of mutual responsibility.5

Short-term surgical project site selection should consider prox-
imity to patients needing surgery and the potential for hosts' train-
ees education; STSPs can provide focused clinical experiences for 
hosts' trainees, particularly in countries where low-surgical volume 
limits training.1 Basic facility requirements (Table 1)depend on the 
complexity of surgical patients and surgical cases planned. If a cho-
sen facility or site cannot supply needed items, the organization 
must supply them.

Short-term surgical project organizations should conduct a site 
visit to new sites, preferably including an anesthesiologist, surgeon, 
and nurse with experience within that organization. Stakeholders 
should meet at that time and solidify understandings, visions, goals, 
including which host healthcare providers will be involved, clarifying 
necessary resources. It is an ideal time to discover hosts’ and spon-
soring groups' expectations for operating room (OR) visits, photog-
raphy and videography, and social events, and to adjust expectations 
if necessary to allow adequate downtime for the STSP team, safe 
practice, and patient privacy. During the site visit, all basic facility re-
quirements (Table 1) should be confirmed, including reliability of in-
frastructure and functionality of equipment required for safety and 
a successful STSP. Site visit reports, including photographs, should 
be created. A data form for collection of important site visit infor-
mation was included with our original guidelines.4 We recognize that 

Key Learning

• Identify critical steps for planning a STSP.
• Understand important patient and surgical risk factors 

determining need for planning STSP personnel and 
equipment.

• Identify staff requirements and suggested staff ratios.
• Recognize equipment required or helpful during a STSP.
• Understand importance of creating a safety culture and 

how to do so.
• Understand importance of integrating host education 

into STSPs, and differences in planning and conducting 
an education-based STSP.

https://www.cdc.gov/healthyyouth/evaluation/pdf/brief7.pdf
https://www.cdc.gov/healthyyouth/evaluation/pdf/brief7.pdf
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information gathered during STSP planning may change once the 
team is on site. Nonetheless, thorough planning, including site visits, 
is strongly recommended because they avert unpleasant surprises. 
When STSPs are returning to same locations, site visits may be less 
important, but are useful if there are changes in facility or host coun-
try personnel. Team leaders should consult with their counterparts 
who previously visited that site to determine successes and difficul-
ties encountered.

Team selection is an important part of STSP planning. Organizations 
should have protocols for building teams that consider appropriate prac-
titioner ratios and other staffing needs discussed below. There should 
be procedures for integrating host medical staff with STSP teams, both 
for promoting host professionals and for eventually eliminating the 
need for STSPs. Organizations should be responsible for determining 
if all practitioners' must have host country licenses or if out-of-country 

licenses are sufficient; obtaining temporary medical licenses often 
takes months. Failure to satisfy host licensing requirements puts prac-
titioners and organizations at risk of governmental sanctions, lawsuits, 
and being excluded from the country. Organizations must also verify 
their practitioners' home country credentials by checking authenticity 
of diplomas, licenses, certifications, and stated practices. Finally, orga-
nizations should make clear to every individual and team involved that 
their ability to collaborate with hosts and the impressions they leave 
behind have profound effects on the organization's ability to develop 
sustained relationships with hosts.

3  | PATIENT CONSENT

As in high-income countries (HIC), patients and/or legal guardians 
should be informed of options and potential adverse outcomes and 
made aware of expected surgical results. Those discussions should 
take place in understandable terms and in patients' own languages, 
indicating the operation and its purpose, that no surgery or anes-
thetic has a guaranteed outcome, and that life-threatening events 
are small but real possibilities. Organizations wishing to perform 
pregnancy testing prior to surgery should first discuss that with 
hosts, should obtain informed consent and should recognize that 
data have shown that surgery and anesthesia during early pregnancy 
is associated with increased risk of miscarriage (RR = 2.0),6 but evi-
dence of association with teratogenicity or other fetal harm is lack-
ing. They should also consider issues specific to pregnancy testing of 
minors, such as developing a plan for revealing results. Consent dis-
cussions should be documented in patients' medical records; concise 
comprehensible consent forms written in hosts' commonly spoken 
languages are one option, and need not be exhaustive considering 
the minimal risk for litigation during STSPs.7 Consent forms should 
be read to those unable to read.

Consent for patient photography/videography should be ob-
tained and documented whenever those are planned, disclosing 
intended uses (eg, quality improvement, education, research, and 
promotion). Organizations have a responsibility to inform volunteers 
that photographs must be used for sanctioned purposes and not for 
nonprofessional uses such as posting to social media.

4  | PATIENTS

Surgical procedures requiring anesthesia have patient dependent 
anesthetic and surgical risks. Reducing patient risk requires decreas-
ing both. Recent data suggested patient risk during STSP surgery is 
decreasing, though morbidity and mortality remain higher compared 
with surgery in HICs.8

Careful patient preoperative assessment and selection are 
among the most crucial elements of risk reduction. Preoperative 
assessment should incorporate skilled translators and should occur 
in an area sufficiently quiet to allow accurate cardiac and pulmo-
nary auscultation. Prospectively establishing patient selection and 

TA B L E  1   Basic facility requirements

1. Electrical power and water supply that is dependable and 
adequate for procedures planned (including backup electrical 
power)

2. Oxygen supply adequate to supply all patient care areas (including 
backup supply)

3. Physical space sufficient for preoperative and postsurgical wards

4. Operating room space sufficient for the planned number of OR 
tables, and a proximate area sufficiently sized to serve as the PACU

5. Anesthesia machines and vaporizers that are easy to operate and 
known to function safely, whenever volatile anesthesia is planned

6. Monitors for each OR table that displays all parameters outlined 
in the ASA monitoring standards

7. Monitors for all patients arriving to the PACU that display 
continuous pulse oximetry and NIBP, with continuous ECG 
immediately available, and monitors for NIBP and spot-checking 
oxygen saturation on the postsurgical ward

8. Suction that is functional at each OR table, in the PACU, and 
immediately available to the postsurgical ward

9. Laboratory services or point of care device allowing rapid 
availability of all necessary laboratories (including Hb for cases 
where hemorrhage may occur) at any hour of the day those 
services might be required

10. Radiology services that provide around-the-clock chest 
radiography

11. Blood products properly stored and screened for hepatitis B 
and C, syphilis, and for HIV, available at any hour of the day that 
emergency transfusion could be required

12. Intensive care unit with personnel and equipment capable of 
managing nonanticipated patients requiring intensive care services, 
or plans for safe and rapid transfer to such a unita 

Abbreviations: ASA, American Society of Anesthesiologists; ECG, 
electrocardiography; Hb, hemoglobin; HIV, human immunodeficiency 
virus; ICU, intensive care unit; NIBP, noninvasive blood pressure; OR, 
operating room; PACU, postanesthesia care unit.
aWhenever ICU care will be needed, an appropriate ICU should be 
available or assembled by the STSP team. Whenever ICU care is not 
anticipated but may be needed, availability of an adequately equipped 
ICU should be prearranged in or near the host hospital, or plans should 
be in place for assembly of necessary critical care services. 
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exclusion criteria help determine appropriate surgical candidates. 
Exclusion criteria help avoid selection of excessively high-risk pa-
tients due to volunteers' emotional attachments or overzealousness, 
patients' long travel distances, and stories of discrimination and per-
secution related to operable deformities, and also serve as explicit 
reasons for rejecting host (including sponsors) pressure to operate 
on high-risk patients. Exclusion criteria should define acceptable risk 
thresholds, including well-defined age exclusions, and team leaders 
should be instructed to enforce those criteria. Patient selection in 
the field will depend on those exclusion criteria, and ultimately on 
available equipment, and the STSP team's expertise; contingent on 
uniform approval by all team leaders.

The following list presents patient factors known or believed to 
increase risk. The list will help organizations create exclusion crite-
ria or otherwise decide which patients present excessive risk. Some 
factors are such strong risk predictors that they are clear reasons 
for exclusion, while others are not exclusionary, but warrant special 
precautions. The label “high risk” (defined in Table 2) also aims to 
help STSP organizations determine when to include a pediatric an-
esthesiologist as part of a team (see “Staffing” 2b).

Recognized patient risk factors include:

1. Age <1 year: Multiple studies have identified age as a risk 
factor for perioperative cardiac arrest or death. North American 
neonates (0-31 days old) and infants (1-12 months of age) had 
14 and 1.5 times the incidence of perioperative cardiac arrest 
during noncardiac surgery compared with children 1-10 years 
of age.9 European data found that 15% of neonates and 11% 
of infants had critical events, with 1- to 3-year-olds notably 
remaining a high-risk age group with a 6% frequency.10 Former 
premature infants who are <60 weeks postconceptual age 
(PCA)11and some term neonates are at risk for postanesthetic 

apnea. Thus, infants born at full term (≥ 37 weeks gestational 
age) who are < 44 weeks PCA, and those born prematurely 
(<37 weeks gestational age) who are < 60 weeks PCA, are not 
appropriate patients for STSPs unless adequate postoperative 
monitoring and apnea treatment are available. STSPs who care 
for neonates must recognize that this is a high-risk population 
and will require considerable resources, including highly trained 
personnel.

2. Co-existing chronic diseases and intercurrent acute illness: 
Patients with chronic disease, including heart, lung, and neuro-
muscular disease, or with metabolic or syndromic abnormalities, 
have increased risk of perioperative cardiac arrest and death. 
Studies suggest increased risk for children with American Society 
of Anesthesiologists Physical Status of 3 or greater.12 Children 
with congenital anomalies may have chronic organ system dis-
ease and a difficult airway. Patients with known or suspected 
uncorrected congenital heart defects or corrected complex con-
genital heart lesions are inappropriate for surgery during noncar-
diac STSPs. Patients with chronic comorbid conditions involving 
renal, hepatic or pulmonary systems, or patients with parasitic 
diseases (eg, malaria), hemoglobinopathies, bleeding diatheses, 
and altitude-related polycythemia require careful consideration. 
Patients who have sickle cell anemia (SCA)are at high risk for life-
threatening perioperative complications, even when transfused 
preoperatively.13 Teams working in areas where SCA is prevalent 
should screen anemic patients for SCA. Whenever organiza-
tions intend to operate on patients with SCA, they must ensure 
availability of an intensive care unit (ICU) and personnel that can 
manage SCA complications. Patients with known or suspected 
hemophilia should be operated during STSP surgery only if they 
can be properly prepared and appropriately managed intra- and 
postoperatively. If organizations are unable or unwilling to take 
necessary precautions related to these chronic comorbid condi-
tions, then these patients should be excluded. 
Patients with intercurrent acute illness, such as upper respiratory 
tract infections, have increased risk for perioperative respiratory 
complications. The magnitude of risk depends on the procedure, 
airway management, and age.14 Patients who present on the day 
of surgery with lower respiratory tract infections, exacerbations of 
reactive airway disease (RAD), febrile illness, and those not fully re-
covered from serious infections (eg, bacterial sepsis, acute malaria, 
or rickettsial disease) are not appropriate candidates for STSP sur-
gery. Patients with RAD exacerbations discovered during screening 
may receive short courses of oral steroids and bronchodilators and 
be placed late in the STSP schedule.15,16 Patients with known or 
suspected cryptogenic malaria identified during screening can be 
treated and scheduled after 3 days of artemisinin-based therapy.17

3. Malnutrition: Malnutrition has, to our knowledge, never been 
proved to be a perioperative risk factor. However, it increases 
complication rates of various chronic disease processes18 and is a 
powerful risk factor for mortality.19 We believe that malnutrition 
is a marker for elevated pediatric perioperative risk and may nega-
tively affect wound healing. STSP teams should evaluate surgical 

TA B L E  2   Factors indicating a high-risk pediatric patient

1. Age < 1 y

2. American Society of Anesthesiologists PS 3 or 4

3. Malnutritiona 

4. Hemoglobin <8 gm/dLb 

5. Expected difficult airwayc 

6. Emergent surgeryd 

Any one of these factors alone indicates the need for the STSP team to 
include an anesthesiologist with special training and/or experience in 
pediatric anesthesia.
Abbreviations: PS, Physical Status; Hb, hemoglobin.
aDefined as ≥2 standard deviations below mean value on WHO weight-
for-height reference chart. 
bHigher values may be required when working at high altitude where 
normal Hb values are higher to accommodate for lower ambient oxygen 
concentrations. 
cCongenital or acquired airway anomaly for which a difficult mask 
airway and/or intubation is anticipated from the history or physical 
examination. 
dSuch as re-exploration for hemorrhage after cleft palate repair. 
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candidates for malnutrition using World Health Organization 
(WHO) gender-specific weight-for-height standards, mid-upper-
arm circumference (MUAC), and by examining for physical signs of 
malnutrition(http://www.who.int/child growt h/stand ards/en/).19 
Severe acute malnutrition is diagnosed by weight-for-height at 
least three standard deviations (SDs) below mean (<1st percen-
tile), MUAC under 115 mm (for ages 0.5-5 years) or by bilateral 
pitting edema and should prompt intensive nutritional and medi-
cal support rather than surgery. Patients with weight-for-height 
2-3 SDs below mean are also significantly malnourished and likely 
have elevated risk, especially infants and young children.

4. Low hemoglobin (Hb): Low Hb is a marker for comorbid 
conditions(including malnutrition), indicates reduced oxygen-
carrying capacity and is therefore a factor defining the “high risk 
patient” (Table 2). Consensus regarding the Hb cutoff defining 
“high risk” was 8 gm/dL (Table 2) rather than our previous cutoff 
of 10 gm/dL.3 Hb cutoff for case cancelation is a separate issue, 
depends on type of surgery and potential blood loss, and avoids 
low oxygen-carrying capacity and transfusions. Organizations 
should provide guidance by providing Hb cancelation cutoffs for 
common surgeries they perform; reasonable cutoffs for cases 
with minimal blood loss (eg, cleft lip repair) are between 7 and 
10 gm/dL, while cutoffs for cases with potential for greater blood 
loss (eg, palatoplasty) should be between 9 and 10 gm/dL.

5. Airway anomalies: Congenital/acquired airway anomalies may 
cause difficulties with tracheal intubation and postoperative 
airway management. Exacerbation of pre-existing/unknown ob-
structive sleep apnea occurs with many syndromes and is wors-
ened by general anesthesia and/or opioid medications. Patients 
with airway anomalies are not appropriate candidates for cleft 
palate repair or similar airway procedures during STSPs unless the 
team has available adequate difficult airway equipment and anes-
thetists skilled in its use, and appropriate ICU care on site.

6. Emergency Procedures: Emergency procedures and those during 
off hours carry increased risk; emergency surgery nearly tripled 
risk for cardiac arrest.20 The desire to perform as many proce-
dures as possible should be counterbalanced by elevated risks 
associated with fatigue and reduced availability of equipment, 
personnel, and ancillary support during evening and nighttime 
hours.

5  | PROCEDURES

Perioperative patient risk increases when performing more complex 
surgical procedures.9,12,20 A complex procedure is defined as any 
that can cause postoperative airway compromise from bleeding or 
swelling (eg, pharyngeal or tongue flap, tongue reduction surgery) 
and those that may cause extensive intraoperative or postoperative 
hemorrhage (eg, skin grafting for extensive burns, cleft palate repair 
in adults, resection of large vascular malformations or neurofibro-
mas).Surgeries are also considered complex if they require specialized 
postoperative care and/or monitoring, including those that enter the 

cranial vault, (eg, craniosynostosis repair), abdominal cavity, or tho-
racic cavity (eg, rib graft harvest for microtia repair and some flap 
procedures). Lastly, procedures are considered complex if they are 
emergent or performed outside routine daytime working hours, or if 
the procedures require multiple stages and completion after the sur-
gical team departs. Teams planning to perform complex surgical pro-
cedures, including those that may require emergent surgeries, should 
have additional expertise including a pediatric anesthesiologist and 
must ensure availability of necessary equipment, physical space, and 
ancillary support to do so. For example, these complex procedures 
often require a pediatric ICU that is staffed by skilled and experienced 
healthcare professionals familiar with recovering patients undergoing 
these surgeries.

Whenever complex procedures are considered, team leaders 
must discuss the procedure's risks with one another and determine 
whether all the pieces are in place to safely carry out the surgery. 
All teammates who will participate in complex procedures must un-
derstand the perioperative risks. Finally, the complexity of a surgi-
cal procedure should always be evaluated within the context of the 
surgical candidate's risk factors noted above, for example, additional 
postoperative airway complications after palatoplasty or pharyngo-
plasty in patients with airway anomalies.

6  | STAFFING

Short-term surgical project's staff selection is critical to quality of 
care and therefore to patient safety. Teams should have the proper 
number and ratios of qualified professional staff to support the type 
of surgery and number of OR tables planned. Basic requirements 
for professional staff apply regardless of procedure complexity or 
patient risk, including the need to be licensed and/or certified (or eli-
gible for certification) in their home country by the organization that 
governs their specialty. Team members should only perform duties 
and procedures they perform at home. Profession specific require-
ments are listed below:

1. Surgeons
a. Surgeons should have demonstrated competence in the pro-

cedure(s) they perform during the STSP.
2. Anesthesiologists (ie, physician specialist anesthetists who com-

pleted full residency or registrar training, typically 3 or more 
years)
a. Anesthesiologists should regularly provide anesthesia for pa-

tients with ages and procedure types similar to those managed 
during the STSP.

b. An anesthesiologist with special training and/or experience 
in pediatric anesthesia should be included on any team that 
performs complex pediatric procedures or provides care for 
high-risk pediatric patients (Table 2).

3. Non-physician specialist anesthetists (NPSAs) (eg, certified regis-
tered nurse anesthetists, anesthesiologist assistants, and physi-
cians completing less than full residency or registrar training)

http://www.who.int/childgrowth/standards/en/
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a. Non-physician specialist anesthetists may provide anesthesia 
care that is supervised by a qualified anesthesiologist when-
ever the host county allows NPSA participation (NPSA eligibil-
ity should be checked before planning their participation).

b. Non-physician specialist anesthetists should regularly provide 
anesthesia for patients with ages and procedure types similar 
to those managed during the STSP.

4. Postanesthesia care unit (PACU) physician
a. Each team should have a physician assigned to the PACU who 

can immediately and effectively manage PACU problems. That 
physician may be an anesthesiologist, an ICU specialist, or an-
other type of physician who regularly cares for postoperative 
patients with ages similar to those managed during the STSP.

5. Primary care physician
a. Each team should include a pediatrician, family physician, or 

other primary care physician experienced in preoperative 
evaluation and postoperative management for patients with 
ages and procedures types similar to those managed during 
the STSP.

6. Training physicians (ie, fellows, residents, and registrars) may ren-
der patient care as part of STSP teams provided they:
a. Are directly supervised by a physician in their specialty who 

has the qualifications listed above; supervision should be the 
same as in HICs.

b. Are at a point in their training when they can comfortably 
and safely manage and learn from patients they encounter. 
Generally, residents and registrars should be in the final half 
of their training and preferably in their final year, while fellows 
could participate at any point.

c. Maintain a license to practice medicine and are in good standing 
with their training program and national credentialing organization.

d. Do not displace host's trainees or practitioners wanting 
training.

7. Nurses
a. Operating room, PACU, and ward nurses should be experi-

enced with the patient age groups and patient care roles they 
manage during the STSP.

b. STSP organizations who utilize host hospital nurses that have 
no prior organizational affiliation should fully orient those 
nurses to perioperative concerns, routines, medications, and 
when and how to contact the STSP team (including names and 
telephone numbers for contact after hours).

Retired medical professionals may participate in STSP organiza-
tions in leadership, administrative, and educational roles. STSP or-
ganizations should ensure that volunteers involved in direct patient 
care maintain their clinical acumen through regular patient care.

Translators should be available during all times and in all locations 
needed. Projects involving pediatric cases having more than minimal 
likelihood of requiring postoperative intensive care should include a 
pediatric intensivist and experienced pediatric critical care nurses. If 
postoperative mechanical ventilation is planned, a respiratory ther-
apist is helpful. A biomedical engineer can facilitate OR setup, en-
sure compatibility of electrical and oxygen supplies with the STSP's 

equipment, trouble shoot faulty equipment, and therefore can im-
pact ability to safely perform surgeries. A physical therapist is im-
portant for teams focusing on burn scar surgery. Technicianstrained 
to store, inventory, clean, and distribute anesthesia equipment may 
facilitate patient flow, and organization and availability of supplies. 
Finally, a speech therapist/speech pathologist experienced in cleft 
palate care is important for determining which patients may benefit 
from surgery to correct velopharyngeal incompetence.

Short-term surgical project's teams should be composed of num-
bers and ratios of qualified practitioners according to the number of 
OR tables used (Table 3). Organizations should have plans or proto-
cols in place that define how to maintain safe ratios if illness incapac-
itates key volunteers.

7  | EQUIPMENT, SUPPLIES ,  AND BLOOD

Supplies and equipment needed for STSPs are similar to those 
used in HICs. STSP organizations should ship, source on site, or 
carry all equipment and supplies needed to perform safe anesthe-
sia and surgery. The WHO and the World Federation of Societies 
of Anesthesiologists (WFSA) have developed international stand-
ards for practicing safe anesthesia, which provide guidance on 
equipment, medications and monitoring applicable to all anesthe-
sia providers throughout the world.21 Table 4 lists recommended 
equipment and supplies for safe anesthesia during STSPs. Each team 
should carefully consider what equipment and supplies they may 
need. Plans should exist for how to maintain the STSP's typical level 
of care when shipped cargo does not arrive to the STSP site. Caution 
must be exercised when using medications purchased in LMICs be-
cause up to ten percent are counterfeit (rendering unexpected, di-
minished, or no results),22 and because drug errors may result when 
labels are in unfamiliar languages, concentrations differ from norms, 
or when medications are new to volunteers.

Disposables labeled as single use should be single use during 
STSPs, except for laryngoscope blades and items not contacting 
mucous membranes (eg, BP cuffs), which can easily be disinfected 
and reused. Persons transporting or shipping medications or dispos-
ables must ensure items are not expired or will soon expire because 
that may cause detention at customs and/or confiscation. Controlled 
substances not for personal use should never be transported across 
borders without first obtaining both export and import permissions 
from the origination and destination countries. Failure to obtain 
these may result in incarceration for drug trafficking.

If the surgery might require emergent blood transfusion, teams 
should ensure availability of around-the-clock blood and determina-
tion of Hb. Blood should be screened for HIV, Hepatitis B and C, and 
syphilis, and for infectious agents such as malaria and Chagas disease 
whenever local epidemiologic data indicates the need. Screening 
should be performed as recommended by the WHO.23 When Hb 
determination is not available around-the-clock using host labora-
tories, then teams should carry a point of care device that measures 
Hb. Organizations should utilize host's blood banking services and 
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not take on that duty because monitoring and maintaining storage 
temperatures between 2° and 6° Celsius, as required by WHO, 
would be particulary difficult during transportation and power out-
ages. Whenever emergent blood transfusion might be required, a 
sufficient supply of type O negative packed red blood cells should 
be available. When working in countries where Rh D-negative blood 
is rare and unattainable (eg, Asian countries), type O positive blood 
is a reasonable substitute.

8  | STERILIZ ATION AND HIGH-LE VEL 
DISINFEC TION

Hippocrates' teaching, “first do no harm,” is important for STSP sur-
gery. STSP teams must ensure that their instruments are properly 
prepared, and should keep in mind that some LMICs have a high 
prevalence of HIV (https://data.world bank.org/indic ator/sh.dyn.
aids.zs) and tuberculosis (https://data.world bank.org/indic ator/
SH.TBS.INCD). Team members typically perform equipment sterili-
zation and high-level disinfection, even though they may not do so at 
home. Organizations should have policies and/or procedures in place 
to convey how to carry out this duty. Team leaders must ensure 
that proper methods are followed. Objects that enter tissue or the 

vascular system are labeled as “critical” (Spaulding System) and re-
quire sterilization. Equipment that encounters mucous membranes, 
such as laryngoscope blades and supraglottic airways, is classified as 
“semi-critical” and requires “high-level disinfection.” Sterilization kills 
all microorganisms, including bacterial spores, while high-level disin-
fection kills everything except spores.24 Sterilization is accomplished 
with portable steam autoclaves, on-site autoclaves, or by extended 
soaking in sterilizing solutions. High-level disinfection requires re-
moval of gross contamination and soaking, with soaking time vary-
ing according to agent and concentration.25 Sodium hypochlorite, 
the primary component of household bleach, is a useful high-level 
disinfectant for anesthesia equipment because of its ubiquity. One-
part household bleach added to 25 parts water produces a solution 
requiring only 10-minutes of soaking for high-level disinfection.25,26 
How to sterilize or achieve high-level disinfection is found else-
where.24-26 Regardless of the method(s) chosen, the choice(s) must 
be dictated by science and consistently implemented.

9  | POSTSURGIC AL C ARE

Short-term surgical projects teams should ensure proper PACU and 
postoperative ward care, and follow patients after discharge to locate, 

Provider type Recommended numbers and ratios

Surgeons (1) Surgeon for each OR table and one rotating float surgeon

Anesthesia 
providers

(1) Anesthesia provider for each OR table
(1) Free “circulator” anesthesiologist, with (1) for every (5) operating tablesa 
(1) Anesthesiologist to supervise a maximum of (3) nonphysician specialist 

anesthetists or (2) anesthesiology residents/registrarsb 

Primary care 
physician

(1) Primary care physician for each STSP, with type of physician dependent 
on STSP's patient population

Postanesthesia 
care unit 
physician

(1) PACU physician per teamc 

Intensive care 
specialist

(1) Intensive care specialist for STSPs involving high-risk patients or 
complex procedures

Nurses (1) Scrub nurse for each OR table
(1) Circulating nurse for every (1) OR tabled 
(1) PACU nurse for every patient in the acute phase of recovery, and (1) for 

every two sub-acute PACU patients, with a minimum of (2) PACU nurses
(1) Postoperative ward nurse at a minimum for every (15) ward patientse 

Abbreviations: OR, operating room; PACU, postanesthesia care unit.
aThe circulator should cover no more than (5) tables, and those tables include tables that the 
circulator is directly supervising and tables where the circulator is assisting anesthesiologists who 
are administering their own anesthetics. If a circulator serves as PACU physician then they should 
cover the PACU and no more than (4) OR tables. 
bWhen supervising (1) anesthesiology resident/registrar, the same anesthesiologist should 
supervise no more than (1) nonphysician specialist anesthetist. 
cThe PACU physician may be the circulating anesthesiologist, as noted in footnotea, or a physician 
with sole responsibility to the PACU. 
d(1) Circulating nurse may circulate to (2) OR tables if both tables are within the same OR. 
eA lower ratio should be considered when numerous palate surgery patients are on the 
postoperative ward. Organizations that utilize their own night nurses should insure that translators 
are available through the night shift, if needed. 

TA B L E  3   Numbers and ratios 
of qualified staff recommended for 
reconstructive plastic STSPs

https://data.worldbank.org/indicator/sh.dyn.aids.zs
https://data.worldbank.org/indicator/sh.dyn.aids.zs
https://data.worldbank.org/indicator/SH.TBS.INCD)
https://data.worldbank.org/indicator/SH.TBS.INCD)
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TA B L E  4   Anesthesia equipment and supplies recommended for a STSP

Type of equipment or 
supplies Specific equipment/supplies

Anesthesia delivery 
system and patient 
monitoring devicesa 

• Oxygen supply (cylinders, pipeline, or concentrator)
• Functional anesthesia machine with an agent specific vaporizerb  known to administer reliable concentrations of a 

volatile anesthetic that has recently been used by those anesthesia providers on the STSP team that will be using that 
vaporizer

• Patient monitor capable of continuous multi-lead ECG, automated blood pressure, pulse oximetry, ETCO2 and 
temperaturec 

• Patient monitor capable of invasive pressure monitoringd 
• Point of care glucose monitor and testing strips
• Precordial stethoscopee 

Regional anesthesia 
equipmentf 

• Portable ultrasound machine
• Needles for regional blocks
• Nerve stimulator

Airway management 
equipmenta 

• Face masks in all sizes
• Guedel oropharyngeal airways in all sizes
• Nasopharyngeal airways in all sizes
• Endotracheal bougies in all sizes
• Anesthesia circuits (Mapleson or circle system)
• Antimicrobial high-efficiency particulate air (HEPA) filtersg 
• Laryngoscope with full assortments of blades
• Tracheal tubes and stylets in all sizes and types needed, and tape or dressings for securing
• Self-inflating bag-valve-mask
• Suction machine, tubing and catheters, and bulb syringe in case of suction failure
• Standard stethoscope

Standard anesthetic, 
anxiolytic, 
and analgesic 
medicationsa 

• Volatile anesthetic such as sevoflurane, halothane, or isofluraneb 
• Anesthesia induction agent such as propofol or sodium pentothal
• Neuromuscular blockers such as succinylcholine, and vecuronium or rocuronium, and a nerve stimulator to monitor 

blockade
• Reversal agent for nondepolarizing muscle relaxants, such as neostigmine plus glycopyrrolate or atropine, or 

sugammadex
• Local anesthetics such as0.25% and 0.5% bupivacaine or 0.2% and 0.5% ropivacaine, either premixed with 

epinephrine or with epinephrine 1:1000available for mixture
• Nonopioid analgesics including acetaminophen, ketorolac or other IV NSAID, and ibuprofen or other oral NSAID
• Opioid analgesics(if severe pain anticipated), ketamine, and benzodiazepinese , all sourced on siteh 
• Prophylactic and broad-spectrumantibiotics
• Antiemetic(s)such as ondansetron, droperidol and/or dexamethasone
• Alpha-2 agonists such as clonidine and/or dexmedetomidinee 

Routine and 
emergency vascular 
access suppliesa  

• Intravenous catheters in all sizes and all materials needed to establish IV access
• Tape or occlusive dressings
• Isotonic intravenous solutions
• Sterile gloves
• Blood administration sets (supply according to anticipated or possible blood loss)
• Central venous line kit(s)d 
• Arterial line kit(s)d 

Emergency 
equipmenti 

• Cricothyrotomy kit
• Intraosseous needle
• Defibrillator
• Portable oxygen supplya 
• Supraglottic airways in all sizes
• Videolaryngoscope
• Nebulizer for aerosolization of liquid medications
• Spacer for administration of intraoperative bronchodilators
• Flashlights and batteriesa 
• Central venous line kit(s) to assist with emergency vascular access
• Point of care testing deviced 
• Fiberoptic bronchoscoped 
• Lighted stylete 
• Mechanical ventilator capable of ventilating pediatric patientsd 

(Continues)
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track, and treat surgical complications. Teams typically share PACU 
space with hosts, but may choose to create a PACU in a separate area. 
The PACU should be located close to the OR and have enough space 
for at least one PACU bed per OR table. It must have pulse oximetry 
and oxygen available to all PACU patients, and a backup oxygen tank, 
self-inflating resuscitation bag, continuous electrocardiography and 
blood pressure monitoring immediately available. A defibrillator and a 
box containing emergency medications and supplies for advanced life 
support should be located near the OR and PACU.

Wards should house patients in a manner standard to the host 
country. Monitoring capabilities, oxygen and suction availability, 
and nurse to patient ratios depend on the surgery performed. Ward 
nurses should be part of the STSP team, whenever possible. As 
above, STSP teams that use the host hospital's ward nurses must 
provide them with orientation and emergency contact information.

An in-country postoperative patient follow-up team should be 
planned in advance, consisting of a surgeon and at least one other 
medical professional knowledgable of postoperative management. 
Relavant postoperative outcomes should be reported as outlined 
below.

10  | CRE ATION OF A SAFET Y CULTURE

Short-term surgical projects teams work in complex patient care en-
vironments where assuring patient safety is particularly challenging. 

Teams often consist of multi-national, multi-cultural, health profes-
sionals of varying experience levels. They are often working together 
for the first time, in unfamiliar conditions, and with high numbers of 
patients needing surgery. Safe surgery depends on creating manage-
able schedules; failing to do so introduces dangers of team fatigue 
and off hours operations. STSPs must rapidly create a fully function-
ing perioperative care system. All the above produce a high-stress 
environment that likely predisposes to errors. STSP organizations 
typically address safety by implementing procedures and policies 
adapted from HICs or from WHO/WFSA standards21 and have a 
unique opportunity to create a de novo safety culture, capitalizing 
on team member's new relationships and enthusiasm.

A comprehensive report by the WHO27 discusses pitfalls 
occurring within structurally complex multi-disciplinary surgi-
cal teams, which can impair safe surgery. Perception of safety is 
highest for those at the top of a team's hierarchy.28,29 Greatest 
safety concerns are feedback and communication about errors, 
and inadequate hand off of care, particularly when passing infor-
mation across team “sectors” such as surgeons, anesthesiologists, 
medical doctors, nursing, and support personnel.30 Those sectors 
have operational “silos” with individual hierarchies, cultures and 
procedures, tending to work in parallel and communicating only 
when necessary.31,32 Creation of a safe perioperative environ-
ment depends on breaking down hierarchies and silos, to facilitate 
working as a unified team with strong communication. Effective 
team leadership is important for creating positive attitudes toward 

Type of equipment or 
supplies Specific equipment/supplies

Emergency 
medicationsi 

• Medications to execute standard advanced life support algorithms including epinephrine, atropine, sodium 
bicarbonate, calcium, magnesium sulfate, amiodarone, lidocaine, and dopamine

• Vasopressors (phenylephrine and vasopressin) and ephedrine
• Anti-dysrhythmic/rhythm-control agents (esmolol, adenosine, lidocaine or amiodarone and verapamil)
• Beta-2 agonists for bronchodilation and racemic epinephrine for postintubation stridor
• Naloxone when narcotic usage is planned
• Furosemide to treat pulmonary edema
• Dantrolene to treat malignant hyperthermia
• Medications to treat anaphylaxis including epinephrine, dexamethasone, and diphenhydramine
• Lipid emulsion 20% for treatment of local anesthetic systemic toxicity (LAST)f 
• HIV postexposure prophylaxis kit and a point of care rapid test of HIV antibody

Abbreviations: ECG, electrocardiography; ETCO2, endtidal carbon dioxide; NSAID, nonsteroidal anti-inflammatory drug; OR, operating room; PACU, 
postanesthesia care unit.
aEvery OR table should have each of these items without sharing. 
bSevoflurane or halothane is necessary for inhalational inductions, though sevoflurane is preferred. Other volatile anesthetics such as isoflurane may 
be the sole volatile agent when only intravenous inductions are used. 
cPostanesthesia care unit should have at least (1) monitor available with all these capabilities, one pulse oximeter for every bed, and at least (1) 
suction device for every (4) beds. 
dMonitoring capability/equipment/medication recommended only for STSPs with high-risk patients or complex procedures 
eEquipment/supplies that could be useful, but are not strongly recommended or required 
fNecessary only if regional blocks are planned (lipid emulsion recommended whenever LAST possible) 
gHigh-efficiency particulate air antimicrobial filters placed between patient and anesthesia circuit prevent interior circuit contamination, allowing 
reuse with exterior decontaminaton; use not recommended for patients <20 kg due to HEPA filters' additional dead space and high resistance. 
hControlled substances should be sourced on site and never brought to foreign destinations without export and import permissions from 
governments of the origination and destination countries. 
iItems that should be available to manage emergencies but are not needed at each anesthesia station. 

TA B L E  4   (Continued)
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team work, because those attitudes reduce errors33 and overcome 
silos.34,35 Each specialty should have its own team leader who has 
a primary responsibility to the STSP team and a secondary one to 
their specialty, and who focuses on unified teamwork. Team lead-
ers should receive guidance on duties, and their role to support 
safety goals by projecting a positive attitude, modeling open com-
munication, and demonstrating teamwork and exemplary com-
portment. Guidance should include mentoring on listening and 
speaking out, and on how to manage or remove team members 
who refuse to follow protocols or policies, or otherwise practice 
in an unsafe manner. Organizations should regularly evaluate lead-
ers' performances to provide feedback, and/or corrective action. 
Team leaders should meet prior to team specialty meetings and 
prior to a meeting with the entire team; all meetings should occur 
before the first surgery. Those meetings create the foundation 
for the safety culture for the entire STSP and should include dis-
cussions outlining protocols/rules and consequences for failing 
to follow them. Discussions should ensure everyone understands 
safety is best achieved by open communication, and by eliminating 
role-related hierarchal status, as well as gender, race, ethnic, and 
religious biases. Team meeting templates are useful to guide team 
leaders and standardize content. Table 5 is a template for the pre-
STSP meeting of the entire team. Tables 6 and 7 are templates for 
the anesthesia and surgical team meetings.

Highly qualified and well-intentioned practitioners may acci-
dently omit important steps in care protocols. “Surgical time-out” 
checklists decrease morbidity and mortality and are an import-
ant part of the safety culture, and should be conducted during 
STSPs. The WHO Surgical Safety Checklist found online (https://
www.who.int/patie ntsaf ety/safes urger y/tools_resou rces/SSSL_
Manual_final Jun08.pdf?ua=1) should be used and tailored for 
STSP settings to cover only truly important items. Table 8 provides 
a “check-in” recommended for use by the anesthesia team and cir-
culating nurse upon a patients’ entrance to the OR. Hand off check-
lists are also important during patient transfers. Checklists for crisis 
management should accompany teams to help them effectively 
manage those rare critical events(eg, malignant hyperthermia, hy-
perkalemia, and cardiac arrest). Multilingual “cognitive aids” for 
crisis management are available from Stanford University(https://
emerg encym anual.stanf ord.edu/downl oads/) and from the Society 
for Pediatric Anesthesia (Pedi Crisis 2.0, https://www.pedsa nesth 
esia.org/wp-conte nt/uploa ds/2020/01/SPAPe diCri sisCh eckli stsJa 
n2020.pdf) for download as iPhone and Android applications. 
Finally, placing forms on the front of each medical record contain-
ing weight-specific emergency medication and defibrillation doses 
facilitates crisis management.

11  | HOST EDUC ATION

Approximately 70% of the world's population does not have 
access to safe, timely, and affordable surgical and anesthesia 
care.1 The STSP model expands the workforce by using outside 
healthcare providers and resources to address workforce dis-
parity and lack of surgical access in LMIC's. Some say this model 
potentially distorts local health systems and is not sustainable.2 
However, the model addresses sustainability when organizations 
have sustained commitments to particular LMICs and make ef-
forts to address local workforce expansion and strengthening 
through education.2 Emergency and essential surgical care are 
an important public health component and LMICs are expanding 
training programs for surgeons, surgical personnel, anesthesiolo-
gists, and nonphysician anesthetists. Short-term surgical projects 
can support host trainees by training them during service-based 
STSPs, or by designing specific education-based STSPs. Planning 
for STSPs should include developing host training opportunities 
through host's universities, professional societies, and hospitals.

Education-based STSPs typically bring a small group of “visiting 
educators” that work directly with local doctors, other healthcare 
professionals, and their trainees to provide teaching in ORs and class-
rooms. They operate on limited numbers of cases chosen for specific 
educational value. Educational STSPs often use local resources, add-
ing challenges because customary instruments, equipment, drugs, and 
safety checks are frequently unavailable, different, or not used. That 
should be considered by visitors when selecting cases to ensure they 
avoid landing outside comfort zones, managing late presentations of 
surgical diseases(rarely or never encounter at home), working with 

TA B L E  5   Checklist for entire team meeting

1) Introduce all team members, their roles and STSP experience
2) Introduce team leaders
3) Confirm the universal spoken language of the STSP and note 

which team members may need translators available at all times
4) Discuss problems with site infrastructure and ancillary services, 

and proposed solutions
5) Overview of schedule for STSP and any irregularities or concerns 

in schedule
6) Note commitment to following the organizations practice and 

safety protocols, and consequences for failing to do so
7) Discuss that STSP safety is best achieved by treating everyone 

the same regardless of gender, race, religion, team role, or previous 
notions of hierarchy, and note that everyone should speak out 
immediately if there is any safety concern

8) Discuss the importance of open lines of communication between 
all team members and that there should be no communication 
impediments due to care silos

9) Introduce checklists that are to be used during the STSP and 
educate all on their use and importance

10) Discuss response in emergency situations, including location 
of equipment/medications, emergency checklists, and roles in an 
emergency

11) Review safety concerns for team members themselves including 
the need to speak up when feeling ill, what physician will take care 
of them, what to do in case of needle stick or other exposure, and 
prophylactic measures such as plans for water and food availability, 
need for hydration and sleep, and safety precautions outside the 
hospital

12) Discuss logistics including start times, travel arrangements to 
and from hospital, call arrangements and plans for communication 
when on call

https://www.who.int/patientsafety/safesurgery/tools_resources/SSSL_Manual_finalJun08.pdf?ua=1
https://www.who.int/patientsafety/safesurgery/tools_resources/SSSL_Manual_finalJun08.pdf?ua=1
https://www.who.int/patientsafety/safesurgery/tools_resources/SSSL_Manual_finalJun08.pdf?ua=1
https://emergencymanual.stanford.edu/downloads/
https://emergencymanual.stanford.edu/downloads/
https://www.pedsanesthesia.org/wp-content/uploads/2020/01/SPAPediCrisisChecklistsJan2020.pdf
https://www.pedsanesthesia.org/wp-content/uploads/2020/01/SPAPediCrisisChecklistsJan2020.pdf
https://www.pedsanesthesia.org/wp-content/uploads/2020/01/SPAPediCrisisChecklistsJan2020.pdf


1318  |     POLITIS eT aL.

anesthetists or surgeons with unknown abilities, and using limited 
resources within a challenging infrastructural system. Visitors should 
always check equipment prior to starting cases to ensure necessary 
items are available, and plan improvisations. Optimal teaching may 
require STSP organizations adapt their standards to accommodate 
education-based paradigms, allowing instruction while using primarily 
(or only) host's regularly available equipment and medications. Visting 

educators should attempt to evaluate and address(when possible) 
hosts' needs, and improve hosts' practice standards.

Planning for education-based STSPs should consider everything 
in “Pre-STSP Planning,” plus:

1. Determine specifically who is requesting the training, who will 
be trained, trainees' level of training and experience, what 

TA B L E  6   Checklist for anesthesia team meeting

 1. Introduce anesthesia team leader
 2. Anesthesia workstation setup
 3. Workstation assignments

a. Maintaining clean/orderly workstations
b. Preparation/availability of emergency medications

 4. Anesthesia supplies
a. Review irregularities
b. Review projected shortages
c. Propose solutions to potential issues

 5. Intravenous fluids
a. Isotonic fluids: small volume bags when available and appropriate
b. Be aware of D5W intermingled
c. Intravenous tubing appropriate for age: buretrol vs microdrip vs macrodrip

 6. Infrastructural issues
a. Oxygen supply and backup
b. Electrical and backup
c. Water

 7. Ancillary support issues
a. Blood banking
b. Laboratories
c. Radiology
d. Intensive care unit

 8. Record keeping
a. Forms to be completed
b. Intervals for vital signs to be recorded

 9. Monitoring expectations
 10. Requirement for an anesthesia team member to stay with anesthetized patient at all times
 11. Nil per os instructions to ensure compliance and strategies to encourage hydration
 12. Anesthetic management

a. Premedication plan
b. Plans and equipment available to manage predicted and unpredicted difficult airways
c. Intubation: with or without muscle relaxation
d. Antibiotic prophylaxis
e. Intraoperative and postoperative pain management: opioid, nonopioid, regional/local anesthesia
f. PONV prophylaxis and management
g. Emergence delirium prophylaxis and management
h. Precautions to prevent retained throat packs
i. Plan, if any, to use tongue stitches to facilitate post-op airway management
j. Extubation: deep vs awake

 13. High-level disinfection process and nonreuse of disposable equipment
 14. Anesthesia workflow on day of surgery

a. Preoperative reevaluation routine
b. Plans for patient movement to OR and to PACU
c. Handoff of care in PACU

 15. Anesthesia check-in and surgical time-out process
 16. Emergency plans:

a. Location of code box and defibrillator
b. Determine code leader
c. Unexpected difficult airway protocol

 17. Night time coverage plans and call schedule
 18. Note commitment to following the organization's practice and safety protocols and consequences for failing to do so

Abbreviations: ICU, intensive care unit; PACU, postanesthesia care unit; PONV, postoperative nausea and vomiting; OR, operating room.
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particular training they desire(classroom and/or OR, topics), and 
prepare educational materials accordingly.

2. Have hosts identify potential cases with high educational value 
and make arrangements for screening them once visitors arrive; 
trainees should learn first-hand preoperative evaluation of pa-
tient and surgical risk factors, determining whether patients are 
appropriate and ready for surgery, and learn to create detailed 
management/surgery plans.

3. Identify equipment needed for teaching and arrange to have that 
available.

4. Visiting surgeons should determine which anesthetists they will 
work with, and inquire regarding their abilities to manage an-
esthesia for the planned surgeries and patients. Complex cases 
should incorporate an anesthesiologist when possible.

12  | DATA MANAGEMENT FOR QUALIT Y 
A SSUR ANCE , CONTINUOUS QUALIT Y 
IMPROVEMENT, AND SCIENTIFIC 
INVESTIGATION

Organizations should systematically collect and monitor quality as-
sessment data and work on quality improvement. Monitored data 
include:

1. Perioperative death and crises management situations: for exam-
ple, cardiac or respiratory arrest, respiratory failure, anaphylaxis, 
local anesthetic systemic toxicity, or malignant hyperthermia.

2. Other serious events: for example, unanticipated difficult intuba-
tion, unintentional extubation, retained throat pack, aspiration of 
gastric contents, medication errors, or surgery cancelation after 
induction of anesthesia.

3. Undesirable outcomes: for example, unanticipated escalation in 
level of care, unanticipated need for transfusion, return to OR to 
manage complications.

4. Surgical complications: for example, excessive hemorrhage, 
wound infection or dehiscence, palatal fistula formation.

Tracking outcomes highlights organizations' strengths and weak-
nesses, allowing targeted quality improvement efforts. Host country 
oversight commissions may track in-country perioperative data (eg, 
Safe Surgery South Africa), in which case STSP organizations should 
timely comply.

Organizations should perform scientific investigations to im-
prove STSP care, including:

1. Optimal surgical techniques.
2. Techniques and medications for preventing and managing periop-

erative pain, nausea, and emergence agitation.
3. Patient, surgical, and anesthetic factors associated with undesir-

able medical and surgical outcomes.
4. Etiologic factors for conditions requiring STSP surgery.

Investigators performing research during STSPs must protect 
patients' safety and rights by having protocols approved by institu-
tional review boards (IRB) of their STSP organization and host hospi-
tal (when those exist).Approval by the investigator's home IRB is also 
recommended and is mandatory if above IRBs do not exist.

13  | SERIOUS ADVERSE OUTCOMES

Organizations should have a written plan for management of serious 
adverse outcomes such as a death, serious injury, or a life-threat-
ening complication. The plan should be available to all their STSP 
teams and should include mechanisms for event documentation, in-
formation sharing with the patient's family, host country sponsors, 
and the entire team, and internal review of causation and responses. 
The plan should reflect importance of cultural issues, including the 

TA B L E  7   Checklist for surgical team meeting

 1. Introduce team leader
 2. Review the skill level of all surgeons regarding the proposed 

cases and discuss how the operative schedule may be adjusted 
to best match surgeons' skill levels

 3. Review patient selection criteria
 4. Review available surgical instruments and suture material, 

recommendations for suture material, and discuss plans for 
dealing with any shortages.

 5. Review plans for antibiotic prophylaxis and for analgesia, 
including use of local anesthetic

 6. Discuss problems with site infrastructure and ancillary services, 
and proposed solutions

 7. Set schedules and responsibilities for float surgeon and nightly 
on call surgeon

 8. Note commitment to following the organization's practice and 
safety protocols and consequences for failing to do so

 9. Review emergency night time call procedures, communication 
and transportation

 10. Reinforce safety guidelines including implementation of a 
preoperative time-out

 11. Discuss charting requirements

TA B L E  8   Checklist for anesthesia team on patient entrance to 
OR

 1. Identify patient
 2. Note proposed procedure
 3. Note patient's allergies and any planned prophylactic antibiotics
 4. Note weight
 5. Note hemoglobin and if relevant, availability of blood
 6. Verify clean and functioning anesthetic circuit in place
 7. Verify clean and functioning suction
 8. Verify adequate volatile anesthetic in vaporizer
 9. Verify adequate oxygen supply (if using tank then note amount 

remaining in tank, and if using wall oxygen then for 1st case of 
the day note presence of backup oxygen tank)

 10. Verify presence of self-reinflating bag (1st case of the day only)
 11. Verify presence of emergency drugs in appropriate doses
 12. Verify presence of clean and appropriately sized airway 

equipment
 13. Verify NPO status
 14. Discuss whether difficult airway anticipated and special plans 

for airway management

Abbreviation: NPO, nil per os.
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political climate of the local facility and the importance of managing 
the situation in an open, honest, and timely manner. Suggestions for 
management of these situations are detailed elsewhere.26

14  | DISCUSSION

These guidelines provide recommendations and references for 
volunteers, STSP organizations, and hosts, attempting to plan and 
navigate the enormously complex STSP patient care environment. 
Topics here expand on our original guidelines, but are not all inclu-
sive. Our priorities when planning this update are reflected here, yet 
other important topics (eg, ethically determining surgical priorities, 
safeguarding patients, and families) are worthy of future considera-
tion. We acknowledge that these guidelines represent STSP organi-
zation and physican perspectives. Host perspective is incorporated 
to a limited extent by input from physicians living and working in 
LMICs, who have hosted STSPs. Future guidelines could benefit by 
gaining more direct input from those who have hosted many STSPs.

Reaching consensus on tough issues during the creation of these 
guidelines required word crafting (ie, changing a requirement to a 
recommendation), adopting a range rather than a specific number 
(eg, Hb cutoff for proceeding with surgery), and yielding when evi-
dence did not support dogma (ie, we no longer list an exclusionary 
age for surgical candidates if born full term, nor exclude particular 
comorbid conditions if organizations are staffed and equipped to 
manage them). There are many ways to practice safely during STSPs, 
and our intention was to avoid being overly prescriptive and to allow 
leeway within safe boundaries.

In conclusion, patient safety and transfer of knowledge and skills 
should be primary concerns of all who participate in STSPs. Goals 
during STSPs should include achieving a level of patient care that is 
as close as possible to care in HICs and working with hosts to help 
them reach the same level. We hope these guidelines serve the com-
mon goals of decreasing worldwide unmet need for surgical care and 
achieving the safest care possible for every patient.

ACKNOWLEDG EMENTS
The authors are grateful to SPA Global members DrNorma Klein, Dr 
Rosalind Morley, Dr Matthew Hamilton, and Dr Mark Singleton, who 
generously reviewed and discussed these guidelines and helped us 
find consensus on tough issues. We also recognize and thank those 
who carefully reviewed the guidelines and gave valuable feedback 
that led to alterations, including SPA Global committee leader-
ship, as well as DrDavid Orr, Dr Neal Fleming, Dr Yemane Ayele, Dr 
Gavin Jones, Dr Zainub Jooma, Dr Gareth Nobbs and an anonymous 
Kenyan surgeon. The latter five, as well as author Anisa Betthay, rep-
resent valuable input from those who live and work in LMICs.

ORCID
George D. Politis  https://orcid.org/0000-0001-7160-2824 
Anisa Z. Bhettay  https://orcid.org/0000-0003-4835-1777 

R E FE R E N C E S
 1. Meara JG, Leather AJ, Hagander L, et al. Global surgery 2030: ev-

idence and solutions for achieving health, welfare, and economic 
development. Lancet. 2015;386(9993):569-624.

 2. Carlson LC, Hatcher KW, Vanderburg R, et al. A health systems 
perspective on the mission model for cleft lip and palate sur-
gery: a matter of sustainability or responsibility? J Craniofac Surg. 
2015;26(4):1079-1083.

 3. Politis GD, Schneider WJ, Van Beek AL, et al. Guidelines for pe-
diatric perioperative care during short-term plastic reconstruc-
tive surgical projects in less developed nations. Anesth Analg. 
2011;112(1):183-190.

 4. Schneider WJ, Politis GD, Gosain AK, et al. Volunteers in plastic sur-
gery guidelines for providing surgical care for children in the less 
developed world. Plast Reconstr Surg. 2011;127(6):2477-2486.

 5. Fisher QA, Fisher G. The case for collaboration among humani-
tarian surgical programs in low resource countries. Anesth Analg. 
2014;118(2):448-453.

 6. Duncan PG, Pope WD, Cohen MM, Greer N. Fetal risk of anesthesia 
and surgery during pregnancy. Anesthesiology. 1986;64(6):790-794.

 7. Uejima T. Medical missions and medical malpractice: the current 
state of medial malpractice overseas. Am Soc Anesthesiol Newsl. 
2011;75(2):22-24.

 8. White MC, Barki BJ, Lerma SA, Couch SK, Alcorn D, Gillerman RG. 
A prospective observational study of anesthesia-related adverse 
events and postoperative complications occurring during a surgical 
mission in Madagascar. Anesth Analg. 2018;127(2):506-512.

 9. Flick RP, Sprung J, Harrison TE, et al. Perioperative cardiac arrests 
in children between 1988 and 2005 at a tertiary referral center: 
a study of 92 881 patients. Anesthesiology. 2007;106(2): 226-237; 
quiz 413–4.

 10. Habre W, Disma N, Virag K, et al. Incidence of severe critical events 
in paediatric anaesthesia (APRICOT): a prospective multicentre 
observational study in 261 hospitals in Europe. Lancet Respir Med. 
2017;5(5):412-425.

 11. Cote CJ, Zaslavsky A, Downes JJ, et al. Postoperative apnea in for-
mer preterm infants after inguinal herniorrhaphy. A combined anal-
ysis. Anesthesiology. 1995;82(4):809-822.

 12. Morray JP, Geiduschek JM, Ramamoorthy C, et al. Anesthesia-
related cardiac arrest in children: initial findings of the pediat-
ric perioperative cardiac arrest (POCA) registry. Anesthesiology. 
2000;93(1):6-14.

 13. Hyder O, Yaster M, Bateman BT, Firth PG. Surgical procedures and 
outcomes among children with sickle cell disease. Anesth Analg. 
2013;117(5):1192-1196.

 14. Tait AR, Malviya S, Voepel-Lewis T, Munro HM, Seiwert M, Pandit 
UA. Risk factors for perioperative adverse respiratory events in 
children with upper respiratory tract infections. Anesthesiology. 
2001;95(2):299-306.

 15. Silvanus MT, Groeben H, Peters J. Corticosteroids and inhaled sal-
butamol in patients with reversible airway obstruction markedly 
decrease the incidence of bronchospasm after tracheal intubation. 
Anesthesiology. 2004;100(5):1052-1057.

 16. Tirumalasetty J, Grammer LC. Asthma, surgery, and general anes-
thesia: a review. J Asthma. 2006;43(4):251-254.

 17. Roark GL. Retrospective comparison of 2 management strategies 
for perioperative malaria episodes in pediatric patients in a limit-
ed-resource setting. Anesth Analg. 2019;129(2):515-519.

 18. Bharadwaj S, Ginoya S, Tandon P, et al. Malnutrition: labora-
tory markers vs nutritional assessment. Gastroenterol Rep (Oxf). 
2016;4(4):272-280.

 19. World Health Organization. WHO child growth standards and the 
identification of severe acute malnutrition in infants and children. 
2009. https://www.who.int/nutri tion/publi catio ns/sever emaln 
utrit ion/97892 41598 163/en/. Accessed May 6, 2020.

https://orcid.org/0000-0001-7160-2824
https://orcid.org/0000-0001-7160-2824
https://orcid.org/0000-0003-4835-1777
https://orcid.org/0000-0003-4835-1777
https://www.who.int/nutrition/publications/severemalnutrition/9789241598163/en/
https://www.who.int/nutrition/publications/severemalnutrition/9789241598163/en/


     |  1321POLITIS eT aL.

 20. Bhananker SM, Ramamoorthy C, Geiduschek JM, et al. Anesthesia-
related cardiac arrest in children: update from the pediatric 
perioperative cardiac arrest registry. Anesth Analg. 2007;105(2): 
344-350.

 21. Gelb AW, Morriss WW, Johnson W, et al. World Health 
Organization-World Federation of Societies of Anaesthesiologists 
(WHO-WFSA) international standards for a safe practice of anes-
thesia. Can J Anesth. 2018;65(6):698-708.

 22. Mumphansha H, Nickerson JW, Attaran A, et al. An analysis of sub-
standard propofol detected in use in Zambian anesthesia. Anesth 
Analg. 2017;125(2):616-619.

 23. World Health Organization. Screening donated blood for trans-
fusion transmissible infections: recommendations. 2010. https://
www.who.int/blood safet y/Scree ningD onate dBloo dforT ransf 
usion.pdf. Accessed May 6, 2020.

 24. Rutala WA, Weber DJ. Sterilization, high-level disinfection, and en-
vironmental cleaning. Infect Dis Clin North Am. 2011;25(1):45-76.

 25. Rutala WA, Weber DJ. Disinfection and sterilization: an overview. 
Am J Infect Control. 2013;41(5 Suppl):S2-S5.

 26. Politis GD. Anesthesia for short term surgical missions. In: Cladis 
PJDFP, eds. Smith's anesthesia for infants and children, 9th edn. 
Philadelphia, PA: Elsevier; 2017.

 27. World Health Organization. WHO guidelines for safe surgery 2009: 
safe surgery saves lives. 2009. https://www.who.int/patie ntsaf ety/
safes urger y/tools_resou rces/97892 41598 552/en/. Accessed May 
6, 2020.

 28. Prati G, Pietrantoni L. Attitudes to teamwork and safety among Italian 
surgeons and operating room nurses. Work. 2014;49(4):669-677.

 29. Mazzocco K, Petitti DB, Fong KT, et al. Surgical team behaviors and 
patient outcomes. Am J Surg. 2009;197(5):678-685.

 30. The Joint Commission. National patient safety goals. 2018. https://
www.joint commi ssion.org/stand ards_infor matio n/npsgs.aspx. 
Accessed May 6, 2020.

 31. Bleakley A, Boyden J, Hobbs A, Walsh L, Allard J. Improving team-
work climate in operating theatres: the shift from multiprofes-
sionalism to interprofessionalism. J Interprof Care. 2006;20(5): 
461-470.

 32. Epstein NE. Multidisciplinary in-hospital teams improve patient 
outcomes: A review. Surg Neurol Int. 2014;5(Suppl 7):S295-303.

 33. Gordon S, Mendenhall P, O'Connor BB. Beyond the checklist: what 
else health care can learn from aviation teamwork and safety. Ithaca, 
New York: Cornell University Press; 2013.

 34. Hu YY, Parker SH, Lipsitz SR, et al. Surgeons' leadership styles 
and team behavior in the operating room. J Am Coll Surg. 
2016;222(1):41-51.

 35. Stone JL, Aveling EL, Frean M, et al. Effective leadership of surgical 
teams: a mixed methods study of surgeon behaviors and functions. 
Ann Thorac Surg. 2017;104(2):530-537.

How to cite this article: Politis GD, Gregory G, Yudkowitz FS, 
Fisher QA, Bhettay AZ, Wexler A. 2020 guidelines for 
conducting plastic reconstructive short-term surgical 
projects in low-middle income countries. Pediatr Anesth. 
2020;30:1308–1321. https://doi.org/10.1111/pan.13960

APPENDIX 1
GUIDELINE ENDORSEMENTS
Società di Anestesia e RianimazioneNeonatale e PediatricaItaliana

European Association for Cranio-Maxillo-Facial Surgery
Paediatric Anaesthesia Community of South African
European Society for Paediatric Anaesthesiology
Society for Pediatric Anesthesia
The Plastic Surgery Foundation of the American Society of Plastic 

Surgeons
Operation Smile
Resurge
Rotaplast International
Healing the Children, New Jersey

APPENDIX 2
AUTHORS'  PRINCIPLE PR AC TICE LOC ATION (COUN -
TRY ) AND E XPERTISE

Author Principle practice location
Principle 
expertisea 

George Politis United States of America Pediatric 
anesthesiology

George Gregory United States of America Pediatric 
anesthesiology

Francine 
Yudkowitz

United States of America Pediatric 
anesthesiology

Quentin Fisher United States of America Pediatric 
anesthesiology

Anisa Bhettay South Africa Pediatric 
anesthesiology

Andrew Wexler United States of America Plastic and 
reconstructive 
surgery

a All authors and all contributors are physicians; these guidelines 
represent a physician perspective. 

REFLEC TIVE QUE S TIONS
1. What patient factors or procedures indicate that an anesthe-

siologist with expertise in pediatric anesthesia should be part 
of an STSP team?

2. What patient conditions should be strongly considered to be 
listed on an STSP organizations patient exclusion list?

3. What should be the maximum number of OR tables covered by a 
floating anesthesiologist during a STSP, and should that depend 
on whether the floating anesthesiologist also covers the PACU?

4. What are the important roles of team leaders in the process of 
establishing a safety culture during a STSP?
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