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Abstract
INTRODUCTION—Expenditures on material supplies and medications constitute the greatest per
capita costs for surgical missions. We hypothesized that supply acquisition at nonprofit
organization (NPO) costs would lead to significant cost-savings compared to supply acquisition at
US academic institution costs from the provider perspective for hernia repairs and minor
procedures during a surgical mission in the Dominican Republic (DR).
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METHODS—Items acquired for a surgical mission were uniquely QR-coded for accurate
consumption accounting. Both NPO and US academic institution unit costs were associated with
each item in an electronic inventory system. Medication doses were recorded and QR-codes for
consumed items were scanned into a record for each sampled procedure. Mean material costs and
cost savings ± SDs were calculated in US dollars for each procedure type. Cost-minimization
analyses between the NPO and the US academic institution platforms for each procedure type
ensued using a two-tailed Wilcoxon matched-pairs test with α=0.05. Item utilization analyses
generated lists of most frequently used materials by procedure type.

RESULTS—The mean cost savings of supply acquisition at NPO costs for each procedure type
were as follows: $482.86 ± $683.79 for unilateral inguinal hernia repair (IHR, n=13); $332.46 ±
$184.09 for bilateral inguinal hernia repair (BIHR, n=3); $127.26 ± $13.18 for hydrocelectomy
(HC, n=9); $232.92 ± $56.49 for femoral hernia repair (FHR, n=3); $120.90 ± $30.51 for
umbilical hernia repair (UHR, n=8); $36.59 ± $17.76 for minor procedures (MP, n=26); and
$120.66 ± $14.61 for pediatric inguinal hernia repair (PIHR, n=7).

CONCLUSION—Supply acquisition at NPO costs leads to significant cost-savings compared to
supply acquisition at US academic institution costs from the provider perspective for IHR, HC,
UHR, MP, and PIHR during a surgical mission to DR. Item utilization analysis can generate
minimum-necessary material lists for each procedure type to reproduce cost-savings for
subsequent missions.

Keywords
global health; global disease burden; surgical mission; Dominican Republic; cost-minimization;
procedural cost; material cost; item utilization; hernia repair; hydrocelectomy; excision of benign
cutaneous mass; minor procedure

INTRODUCTION
An estimated 234.2 million (95% CI 187.2–281.2 million) surgeries are performed annually
worldwide1. Despite the fact that 70% of the world’s population resides in developing
countries, only 26% of the surgeries performed worldwide occur in these developing
regions2. Although limited in the assessment of surgical disease, data do not appear to
indicate that the developing world suffers a lesser burden of surgical conditions; rather,
access to surgical care is limited in these regions1–3. Until developing regions of the world
are able to ameliorate disparate access and sustain delivery of surgical care at the global
standard for its inhabitants, humanitarian organizations will attempt to address this
healthcare disparity through the implementation of surgical missions to these developing
regions.

Surgical care decreases disability and premature death, and therefore plays an important role
in global public health. The Disease Control Priorities Project sponsored by the World Bank
roughly estimates that 11% of premature death and disability globally may be averted
through the delivery of surgical services4. However, due to profound limitations in the
reporting of surgical conditions, public health experts believe that the global burden of
surgical disease has been grossly underestimated5–6. For these reasons, the international
collaboration known as the Alliance for Surgical and Anesthesia Presence Today (ASAP
TODAY; formerly known as the Global Burden of Surgical Disease Working Group) has
convened since 2008 to “(1) quantitatively define global disparity in surgical care; (2) assess
unmet surgical need; (3) identify priorities; (4) develop sustainable models for improved
health care delivery; and (5) advocate for a presence within the global public health
agenda”7. Concentrated efforts to better characterize the global epidemiology of surgical
conditions ensure that surgical care will assume an increasingly greater role in global health.

Cavallo et al. Page 2

Surg Endosc. Author manuscript; available in PMC 2015 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



It is therefore imperative that sustainable models of improved surgical care delivery are
developed by the global health community, and that humanitarian organizations which play
a key role in the delivery of these surgical services8 contribute substantively to this effort.

Among the four types of surgical interventions with potentially significant public health
impact identified by the Disease Control Priorities Project is the elective repair of simple
surgical conditions such as hernias4. Umbilical, inguinal, and femoral hernias are priority 1
surgical conditions, as defined by having highly effective surgical interventions for
treatment, surgical care that is cost-effective and feasible to promote globally, and large
public health burdens9. With funding from the Bill and Melinda Gates Foundation, the
Institute for Health Metrics and Evaluation (IHME) recently analyzed and collated data
regarding global disease burden10–16. According to data for both sexes and all ages from the
IHME Global Burden of Disease Study 2010, there is a disparity in the disease burden from
inguinal or femoral hernia between the United States and the Dominican Republic17. Likely
due to limited healthcare resources and disparate access to surgical intervention in the
Dominican Republic, patients with inguinal or femoral hernias suffer greater disability and
premature death in the Dominican Republic compared to the United States17. For these
reasons, a surgical team from Washington University in Saint Louis organized to form
Surgical Outreach for the Americas and chose to focus its humanitarian efforts on providing
hernia repairs and minor procedures for the underserved patients of the Dominican Republic.
Surgical Outreach for the Americas is committed to collecting and disseminating operational
data to the global health community in an effort to catalyze more cost-effective and
sustainable surgical care delivery for underserved patients of the developing world.

The collection and reporting of data from humanitarian organizations are critical
components of developing sustainable models of care. Greater than 15% of all nonprofit
organizations are involved in healthcare activities18. Of the humanitarian organizations that
provide surgical care to low and middle-income countries, few of these organizations track
and report their data to share valuable information with other medical mission
initiatives19–33. Measurement and reporting of operational data, including supply acquisition
costs, item utilization, and patient outcomes would allow other humanitarian organizations
to reliably replicate and improve upon these experiences. Disseminating these metrics to the
humanitarian community could reduce the time lag between the planning and the execution
of medical missions, minimize waste of resources, maximize the healthcare services
provided with limited budgets, and improve the quality of care delivered to the underserved
patient populations. Through such information exchange, the global health community can
potentially achieve cost-effective and sustainable surgical care delivery in low-resource
medical environments, and serve a greater number of patients in the developing world.

According to data from 543 humanitarian organizations, the annual expenditure on short-
term medical missions is conservatively estimated to be $250 million plus thousands of
volunteer hours34. Among all procedural expenses, costs for material supplies and
medications constitute the greatest per capita costs for surgical missions to underserved
populations35. Nonprofit organizations (NPOs) that maintain repositories of healthcare
materials for distribution have the potential to minimize procedural costs and increase the
number of patients served during limited-budget surgical missions. Needed are data that
quantify these material costs and describe the minimum necessary items to safely and
effectively perform these surgical procedures at the global standard of care. Thus, the
purpose of this study was to quantify the material cost-minimization resulting from NPO
supply acquisition and describe the item utilization for hernia repairs and minor procedures
incurred by Surgical Outreach for the Americas. We hypothesized that supply acquisition at
NPO costs would lead to significant cost-savings compared to supply acquisition at United
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States academic institution costs from the institutional provider perspective for hernia
repairs and minor procedures during a 2012 surgical mission in the Dominican Republic.

MATERIALS & METHODS
National Population and Scope of the Surgical Issue

The Dominican Republic is a Central American nation on the island of Hispaniola with an
estimated population of 10,219,630 in 201336. The median age of the population is 26.5
years (age structure: 28.5% ≤ 14 years; 18.5% 15–25 years; 39.1% 25–54 years; 7% 55–64
years; 6.9% ≥ 65 years), and the average life expectancy at birth is 77.44 years36. However,
only 6.2% of the $98.74 billion national gross domestic product (GDP) is spent on
healthcare in the Dominican Republic, compared to 17.9% of the $15.66 trillion national
GDP in the United States36. As a result, the mean per capita healthcare expenditure is $95
annually in the Dominican Republic (global rank: 71) compared to $4,271 annually in the
United States (global rank: 1)37.

The work force in the Dominican Republic predominantly serves in service-oriented,
industrial, and agricultural fields (63.1%, 22.3%, 14.6%, respectively)36. This strenuous
manual labor likely contributes to the prevalence of hernias in the Dominican Republic.
Given limited healthcare resources and disparate access to surgical intervention in the
Dominican Republic, it is not uncommon for these hernias to go unrepaired for long periods
of time, thus likely accounting for the greater disability and premature death attributable to
inguinal and femoral hernias in the Dominican Republic compared to the United States. In
the Dominican Republic, inguinal and femoral hernias account for 31.8 disability adjusted
life years (DALYs) per 100,000 people (0.11% of total DALYs), 6.17 years lost due to
disability (YLDs) per 100,000 people (0.054% of total YLDs), 25.64 years of life lost
(YLLs) per 100,000 people (0.15% of total YLLs), and 1.64 deaths per 100,000 people (0.27
% of total deaths) [Figures 1–5]17. This compares less favorably to the United States where
the burden of inguinal and femoral hernias is 7.23 DALYs per 100,000 people (0.027% of
total DALYs), 5.58 YLDs per 100,000 people (0.046% of total YLDs), 1.65 YLLs per
100,000 people (0.011% of total YLLs), and 0.14 deaths per 100,000 people (0.016% of
total deaths)17. Due to the reliance of the work force on manual labor for sustenance, the
increased disability and premature death attributable to inguinal and femoral hernias in the
Dominican Republic has a potentially significant negative economic impact on the
population.

Mission
The Institute for Latin American Concern (ILAC) Center in the Dominican Republic is an
international collaboration established by Creighton University to provide healthcare and
education to the underserved people of the Dominican Republic38. The ILAC Center is
located 7.5 kilometers from Santiago, the second largest city in the Dominican Republic38.
In 2004, the ILAC Center erected a level 1 outpatient surgery suite and developed a
partnership with the leadership of the American Hernia Society (AHS) to provide volunteer
surgical care25. Since 2009, the senior author (BDM) has contributed to this ongoing effort
by conducting an annual hernia repair mission at the ILAC Center with a surgical team from
Washington University in Saint Louis. In 2012, this Saint Louis-based surgical mission
became formally incorporated as a non-profit humanitarian organization entitled Surgical
Outreach for the Americas. From January 28th through February 4th 2012, Surgical Outreach
for the Americas conducted a short-term lateral surgical mission at the outpatient ILAC
Center in the Dominican Republic18. The objectives of this mission were to (1) provide
basic surgical education to local students; (2) provide the underserved population with cost-
effective surgical services at the global standard of care, including: inguinal, femoral,
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umbilical, and small ventral hernia repairs, and hydrocelectomy (priority 1 surgical
conditions9), and excisions of benign cutaneous masses (priority 2 surgical condition9); and
(3) measure and report operational data for the global health community.

Support and Funding
Coordination and planning began 12 months in advance of the mission by the Surgical
Outreach for the Americas team leader (MMF). A $27,000 total budget was generated for
the 2012 surgical mission based on prior experience and patient volume projections.
Foundation grants, corporate donations, and private donations were then sought to support
the mission. For the 2012 surgical mission, funding was primarily obtained through grants
and monetary donations from the Foundation for Barnes-Jewish Hospital (Saint Louis,
Missouri); Christian World Relief® (Richmond Heights, Missouri); and other benefactors.
All members of the surgical team volunteered their time and services.

Materials Acquisition and Costs
The provider perspective was assumed for all costs. The majority of the material supplies
were obtained at non-profit organization (NPO) acquisition costs from AmeriCares
Foundation® (Stamford, Connecticut); Hospital Sisters Mission Outreach® (Springfield,
Illinois); and MAP International® (Brunswick, Georgia). Some supplies and services were
also donated by Barnes-Jewish Hospital® (Saint Louis, Missouri); FedEx® Corporation
(Memphis, Tennessee); BD®, Incorporated (Franklin Lakes, New Jersey); LMA North
America®, Incorporated (San Diego, California); Pall Medical Corporation® (Port
Washington, New York); Trademark Medical®, Incorporated (Saint Louis, Missouri);
Atrium Medical Corporation® (Hudson, New Hampshire); Bard® Davol®, Incorporated
(Warwick, Rhode Island); Ethicon®, Incorporated (San Angelo, Texas); and W.L. Gore and
Associates®, Incorporated (Newark, Delaware). A minimum number of supplies that were
not available from nonprofit healthcare supply organizations were purchased at United
States (US) academic institution acquisition costs from Cardinal Health®, Incorporated
(Dublin, Ohio) and Medline Industries®, Incorporated (Mundelein, Illinois). Most material
supply items procured during the 12 months of preparation before the mission were shipped
by FedEx® Corporation to the ILAC Center 12 weeks prior to the mission. Transport
through customs was facilitated by the ILAC Center for a brokerage fee. The remaining
items and all surgical instrument packs were transported in checked luggage with the
surgical team. To avoid customs regulatory issues incurred by transporting anesthetics,
narcotics, and antibiotics across international borders and the cost of shipping materials of
heavy weight, the following materials were purchased directly from the ILAC Center:
dormicum, fentanyl, oxaforte, ceftriaxone, oxygen tanks, and normal saline bags for
intravenous infusion.

Using the receipts from each purchase, the acquisition cost for one unit of each individually-
packaged single-use material supply item was calculated by dividing the cost by the number
of units obtained. The corresponding US academic institution acquisition costs for the same
material supply items were obtained from the manufacturer sales representatives, and the
unit cost was calculated in the same manner. Since most medications were purchased in
large volumes to be distributed to multiple patients, medication costs were calculated by pill
or by mg for liquid suspensions. Traceability Made Easy® (TME®) quick response code
(QR-code) based inventory management software was purchased and downloaded to a
designated laptop, and a handheld QR-code scanner with a universal serial bus (USB)
adapter was rented from MASS Group®, Incorporated (Chatsworth, California). Unique
QR-codes on self-adhesive labels were generated for each material supply item in our
inventory for accurate accounting of consumption. For material supplies acquired during the
year prior to the mission, these labels were affixed to the corresponding items prior to
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transport to the Dominican Republic. For residual inventory stored at the ILAC Center from
prior missions by our group, these labels were affixed to the corresponding items during the
2-day preparatory period preceeding the 5 operative days of our mission. The name, unique
QR-code, count, expiration date, source, NPO acquisition cost, and US academic institution
cost for each item in our inventory were recorded in the TME® electronic inventory
management system prior to the mission. The laptop with the TME® inventory management
system and handheld QR-code scanner accompanied the surgical team to the mission.

Personnel
Based on patient volume projections, 15 experienced healthcare service volunteers were
sought to fill the following roles on the Surgical Outreach for the Americas team: 1 team
leader, 2 attending general surgeons, 2 general surgery residents, 3 nurse anesthetists, 2
circulating nurses, 1 emergency medicine attending, 1 medical student, 1 autoclave
technician, 1 pre-operative registrar, and 1 post-operative care technician. Documentation of
current passports, appropriate licensure, immunizations, international emergency healthcare
coverage, emergency contact information, and security clearances were required of all
volunteers 6 months in advance of the mission. Prior to travelling, volunteers were strongly
encouraged to register their travel plans and review the security recommendations outlined
on the United States Department of State websites39–40; and heed all recommendations
regarding prophylaxis for communicable diseases endemic to the Dominican Republic on
the United States Centers for Disease Control and Prevention website41. The Surgical
Outreach for the Americas team was complemented by the following personnel provided by
the ILAC Center in the Dominican Republic: 1 ILAC Center administrator, 2 United States
Peace Corp volunteers to assist with language translation, 2 clinic coordinators, 1 post-
operative care technician, 2 operating room cleaning staff members, and 1 local surgical
resident. Personnel coordination was facilitated by early and frequent communication
between the Surgical Outreach for the Americas team leader and the ILAC Center
administrators.

Travel and Housing
Travel and housing arrangements were also coordinated between the Surgical Outreach for
the Americas team leader and the ILAC Center administrators. All team members traveled
together internationally on commercial airlines. As per customs regulations, each volunteer
paid a $10 tourist card fee to enter the Dominican Republic. Travel between the airport and
the ILAC Center was provided by a taxi service associated with the ILAC Center for a fee.
In exchange for a room and board fee, the ILAC Center provided all meals and housing on a
secure campus. Additional fees were paid to the ILAC Center for essential administrative
support and rental of the ILAC Center outpatient operative suite.

Patient Recruitment
Cooperadores, individuals selected from the rural communities of the Dominican Republic
and trained by ILAC Center healthcare workers to screen community members for health
problems, played an essential role in the identification of patients with hernias, hydroceles,
and benign cutaneous masses. The patients who were identified by the cooperadores were
then scheduled to arrive at the ILAC Center on one of the operative days of our mission.
Upon patient arrival to the ILAC Center, the patient was registered by the pre-operative
registrar and issued a paper medical record. With the assistance of a translator, the
emergency medicine attending and medical student then obtained basic vital signs,
interviewed the patient for past medical and surgical history, conducted a physical exam,
and recorded all information in the medical record. The patient was next assessed by the
emergency medicine attending and the nurse anesthetists for same-day surgery eligibility.
Patients who were found to be eligible for same-day surgery were then examined by the
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attending general surgeon and general surgery resident, and consented for the appropriate
surgical procedure with the assistance of a translator. Patients presenting for excision of
benign cutaneous masses were treated by the emergency medicine attending with the
assistance of the medical student in a dedicated procedure room following morning clinic
hours. Patients youngest in age, oldest in age, and with the greatest comorbidity burden were
prioritized and scheduled to undergo their surgical procedures early in the week and early in
the day.

Procedures
Surgical procedures were performed in 2 operating rooms over a 5-day period. Each
operating room was equipped with an overhead light, a standard-size operating table, an
intravenous pole, an anesthesia machine with a calibrated vaporizer and an oxygen tank, a
cardiopulmonary monitor, a cardiac defibrillator, an anesthesia cart, an electrocautery unit, a
table for surgical instruments, disposal boxes for sharps, and shelving. During the 2-day
preparatory period preceeding the operative week, the operating room shelving was stocked
with our material supplies and the anesthesia carts were equipped with syringes, needles, a
pharmacy of medications, laryngoscopes and blades, laryngeal mask airways, endotracheal
tubes, bag-valve-masks, and nasal and oral airways. Each operating room team consisted of
1 attending general surgeon, 1 general surgery resident, 1 nurse anesthetist, and 1 circulating
nurse. A separate procedure room was used for excisions of benign cutaneous masses. The
procedure room was equipped with an overhead light, a standard-size operating table, a table
for surgical instruments, disposal boxes for sharps, and shelving equipped with our material
supplies. The procedure room team consisted of 1 emergency medicine attending, 1 medical
student, and 1 United States Peace Corp volunteer to assist with translation.

All surgical procedures were performed in open fashion, and at the global standard of
surgical and anesthesia care. Anesthesia monitoring included continuous temperature
monitoring using a cutaneous temperature strip, continuous pulse oximetry, continuous end-
tidal capnography, continuous cardiac rhythm and heart rate monitoring, and intermittent
sphygmomanometry. Forced air warming blankets (Bair Hugger®; Arizant Healthcare®,
Incorporated; Prairie, Minnesota) were used to maintain body temperature throughout the
case. A safety belt was placed over the upper legs of the patient, and padded cushions were
used to support the dependent portions of the extremities. All adult surgical patients were
infused with 1 liter of normal saline and all pediatric surgical patients were infused with 0.5
liter of normal saline via a peripheral intravenous (IV) drip. Within 60 minutes of the initial
incision, pediatric surgical patients received 0.5 gram of IV ceftriaxone, adult surgical
patients with a body mass index < 35 received 1 gram of IV ceftriaxone, and adult surgical
patients with a body mass index > 35 received 2 grams of IV ceftriaxone for antibiotic
prophylaxis.

All pediatric cases were performed under general anesthesia using inhaled sevoflurane,
propofol (40–100 mg IV), ketorolac (10–30 mg IV), and fentanyl (25–100 µg IV).
Depending on the health risks and the comfort of the patient, inguinal hernia repairs and
femoral hernia repairs were performed on adults under monitored anesthesia care with local
anesthesia and a regional nerve block using a 1:1 mixture of 1% lidocaine and 0.5%
marcaine appropriate for the mass of the patient; or under general anesthesia using inhaled
sevoflurane, propofol (100–380 mg IV), dormicum (1–2 mg IV), ketorolac (15–30 mg IV),
and fentanyl (50–200 µg IV). All adult umbilical hernia repairs, small ventral hernia repairs,
and hydrocelectomies were performed under general anesthesia. Phenylephrine, epinephrine,
ephedrine, neostigmine, rocuronium, glycopyrrolate, metoprolol, and ondansetron were
available and used as needed for general anesthesia cases. All adult excisions of benign
cutaneous masses were performed under local anesthesia using a subcutaneous injection of
1% lidocaine appropriate for the mass of the patient.
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Each member of the surgical team wore scrubs, a surgical cap, and a surgical mask in the
operating rooms. Attending and resident surgeons scrubbed with chlorhexidine or povidone-
iodine solution in the usual fashion, and wore sterile disposable gowns and sterile gloves.
Operative fields were trimmed with electric clippers as necessary, prepped with
chlorhexidine or povidone-iodine solution, and draped in the usual sterile fashion. The
Lichtenstein tension-free repair was performed with a polypropylene mesh for all adult
inguinal hernias, and the Bassini repair was performed for all pediatric inguinal hernia
repairs. Either a polypropylene plug repair or a modified Lichtenstein procedure with a
polypropylene mesh was performed for all femoral hernias. Hydrocelectomies were
performed with eversion of the hydrocele sac by Winkelmann’s technique. Umbilical or
small ventral hernia defects < 2 cm in diameter were primarily repaired, whereas umbilical
or small ventral hernia defects ≥ 2 cm in diameter were repaired with preperitoneal or
intraperitoneal mesh reinforcement using a mesh with an adhesion barrier and fascial
closure. Benign cutaneous masses such as sebaceous cysts and lipomas were treated with
simple excisions along the lines of Langer and primary closure.

All patients were recovered with cardiopulmonary monitoring in the post-operative recovery
room under the supervision of a nurse anesthetist and a post-operative care technician, and
discharged the same day following demonstration of the ability to tolerate clear liquids,
urinate without difficulty, and ambulate independently. In a few cases in which patients
underwent surgery late in the day, patients were lodged at the ILAC Center and discharged
the following morning. All patients received oral medications for post-operative analgesia.
All pediatric patients < 6 years of age were discharged with 120 ml of pediatric ibuprofen
100 mg/5 ml suspension or 118 ml of pediatric acetaminophen 160 mg/5 ml suspension,
whereas all pediatric patients ≥ 6 years of age were discharged with 10 pills of pediatric
chewable ibuprofen 100 mg dosed according to standard recommendations for postoperative
analgesia over the ensuing days. Adult patients who underwent unilateral inguinal or
femoral hernia repair were discharged with 8 pills of naproxen 220 mg plus 5 pills of
oxaforte (codeine 50 mg/diclofenac 50 mg), whereas adult patients who underwent bilateral
inguinal hernia repairs were discharged with 20 pills of ibuprofen 200 mg plus 10 pills of
oxaforte dosed according to standard recommendations for postoperative analgesia over the
ensuing days. Adult patients who underwent umbilical hernia repairs, small ventral hernia
repairs, unilateral or bilateral hydrocelectomies, or excisions of benign cutaneous masses
were discharged with 8 pills of acetaminophen 500 mg dosed according to standard
recommendations for postoperative analgesia over the ensuing days.

Surgical Instruments
Instrument packs were transported by flight with the surgical team. Instrument packs for all
operative procedures included: 1 #3 blade handle, 1 #7 blade handle, 4 Adson forceps with
teeth, 2 Adson forceps without teeth, 2 rat tooth forceps, 4 Debakey forceps, 3 needle
drivers, 1 pair of Metzenbaum scissors, 1 pair of suture scissors, 5 mosquito clamps, 2
straight clamps, 2 Kelly clamps, 1 Burlisher clamp, 1 right angle clamp, 2 Allis clamps, 1
medium-sized Weitlaner retractor, 1 Richardson retractor, 2 army-navy retractors, 1 bowl, 4
towel clamps, 4 sterile blue towels, and 10 sterile radiograph-detectable gauze sponges.
Instrument packs for all small procedures included: 1 #3 blade handle, 2 Adson forceps with
teeth, 1 Burlisher clamp, 1 needle driver, 1 pair of suture scissors. Large Richardson
retractors and large Weitlaner retractors were also individually wrapped and sterilized in the
event they were needed. Between operative cases, the autoclave technician scrubbed all
surgical instruments, reassembled the instruments into operative packs, and sterilized the
operative packs using the autoclave machines on the premises.
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Data Collection and Statistical Analysis
A unique QR-code with a deidentified patient number was generated for each patient, and
self-adhesive labels with this unique QR-code were affixed to both the patient chart and a
resealable bag attached to the chart. A convenience sampling of patients was used to
measure the mean total cost of material supplies and item utilization for each procedure
type. The QR-code labels affixed to the packages of each material supply item utilized
during the perioperative period for a given patient were retrieved at the time of use and
stored in the resealable bag attached to the chart of that patient. In addition, all administered
medications and utilized anesthesia supplies were recorded intraoperatively by the nurse
anesthetists using a standard form attached to each patient chart [Figure 6]. All patient charts
remained in the ILAC Center. An electronic file with the deidentified patient number,
pediatric or adult status, local anesthesia or general anesthesia status, medication doses
administered, and operative procedure was created for each patient in the TME® electronic
inventory management system. When internet access was available, all QR-codes associated
with a given deidentified patient number were scanned and assigned to the corresponding
electronic file using the custom TME® electronic inventory management system.

All items in the inventory management system had previously been associated with both a
NPO acquisition cost and a US academic institution acquisition cost in US dollars. TME®
reports that sorted the electronic files by operative procedure were created. Under a study
protocol approved by the Washington University Institutional Review Board (protocol #:
201305123) and registered with clinicaltrials.gov (study identifier: NCT01872364), the
mean total cost of material supplies for each procedure type using either the NPO
acquisition costs or the US academic institution acquisition costs were calculated from these
reports and reported as means ± standard deviations (SD). The arithmetic difference in the
total cost of material supplies between the NPO platform and the US academic institution
platform was calculated for each individual procedure, and the average difference was
determined by procedure type to report the mean cost savings ± SD for each procedure type.
A cost-minimization analysis then ensued by statistically comparing the distribution of total
costs for material supplies between the NPO platform and the US academic institution
platform for each procedure type from the provider perspective. Given the limited sample
size and the inherent dependence of the data, a two-tailed Wilcoxon matched-pairs test with
α= 0.05 was applied to the paired distributions for total material supply costs for a given
procedure. All statistical analyses were performed with Microsoft® Excel® (Redmond,
Washington) and GraphPad® Prism® version 5 (La Jolla, California) software. TME®
reports that sorted the electronic files by material supply item were also generated. These
reports were used to perform item utilization analyses to identify the most frequently used
material supply items for each procedure type. These data are reported as lists of the most
consistently used materials for each procedure type, and bundles of routinely used items for
all procedures, monitored anesthesia care procedures, adult general anesthesia procedures,
and pediatric general anesthesia procedures.

RESULTS
Patient Characteristics

During the 2012 mission, Surgical Outreach for the Americas performed a total of 126
procedures on 106 patients over 5 operative days. The male:female ratio of these patients
was 2.8:1, and the mean age of the patients was 45.6 ± 20.4 years. The case mix of the 126
procedures was as follows: 52 adult and pediatric inguinal hernia repairs, 4 adult femoral
hernia repairs, 20 adult and pediatric umbilical or small ventral hernia repairs, 18 adult and
pediatric hydrocelectomies, and 32 excisions of benign cutaneous masses. The general
anesthesia:local or regional anesthesia ratio for all patient cases was approximately 2:1. Of
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the 106 patients who underwent a surgical procedure, one patient was noted to have
moderate respiratory instability intraoperatively likely attributable to sequelae of liver
cirrhosis. The patient was successfully stabilized and extubated postoperatively, but was
transferred to a local hospital for further evaluation after postoperative recovery. No other
complications occurred in the immediate postoperative period. Sampled among the 126
procedures performed were 13 unilateral inguinal hernia repairs, 3 bilateral inguinal hernia
repairs, 9 hydrocelectomies, 3 femoral hernia repairs, 8 umbilical hernia repairs, and 26
excisions of benign cutaneous masses for adult patients, as well as 7 inguinal hernia repairs
for pediatric patients.

Adult Unilateral Inguinal Hernia Repairs
For the convenience sample of 13 unilateral inguinal hernia repairs performed on adult
patients, the mean total material supply cost using the NPO acquisition costs was $62.17 ±
$0.74 for each procedure. The corresponding mean total material supply cost using the US
academic institution acquisition costs was $502.79 ± $684.51 for each procedure
(p=0.0002). Therefore, acquiring material supplies at the NPO acquisition costs resulted in a
mean cost savings of $482.86 ± $683.79 per procedure for adult unilateral inguinal hernia
repairs [Table 1].

Adult Bilateral Inguinal Hernia Repairs
For the convenience sample of 3 bilateral inguinal hernia repairs performed on adult
patients, the mean total material supply cost using the NPO acquisition costs was $51.85 ±
$26.87 for each procedure. The corresponding mean total material supply cost using the US
academic institution acquisition costs was $351.27 ± $184.20 for each procedure
(p=0.2500). Therefore, acquiring material supplies at the NPO acquisition costs resulted in a
mean cost savings of $332.46 ± $184.09 per procedure for adult bilateral inguinal hernia
repairs [Table 1].

Adult Hydrocelectomies
For the convenience sample of 9 hydrocelectomies performed on adult patients, the mean
total material supply cost using the NPO acquisition costs was $53.73 ± $23.66 for each
procedure. The corresponding mean total material supply cost using the US academic
institution acquisition costs was $141.68 ± $14.11 for each procedure (p=0.0039).
Therefore, acquiring material supplies at the NPO acquisition costs resulted in a mean cost
savings of $127.26 ± $13.18 per procedure for adult hydrocelectomies [Table 1].

Adult Femoral Hernia Repairs
For the convenience sample of 3 femoral hernia repairs performed on adult patients, the
mean total material supply cost using the NPO acquisition costs was $55.47 ± $13.44 for
each procedure. The corresponding mean total material supply cost using the US academic
institution acquisition costs was $253.81 ± $54.32 for each procedure (p=0.2500).
Therefore, acquiring material supplies at the NPO acquisition costs resulted in a mean cost
savings of $232.92 ± $56.49 per procedure for adult femoral hernia repairs [Table 1].

Adult Umbilical Hernia Repairs
For the convenience sample of 8 umbilical hernia repairs performed on adult patients, the
mean total material supply cost using the NPO acquisition costs was $47.56 ± $31.35 for
each procedure. The corresponding mean total material supply cost using the US academic
institution acquisition costs was $133.05 ± $31.54 for each procedure (p=0.0078).
Therefore, acquiring material supplies at the NPO acquisition costs resulted in a mean cost
savings of $120.90 ± $30.51 per procedure for adult umbilical hernia repairs [Table 1].
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Adult Benign Cutaneous Mass Excisions
For the convenience sample of 26 benign cutaneous mass excisions performed on adult
patients, the mean total material supply cost using the NPO acquisition costs was $4.59 ±
$13.34 for each procedure. The corresponding mean total material supply cost using the US
academic institution acquisition costs was $38.55 ± $19.03 for each procedure (p<0.0001).
Therefore, acquiring material supplies at the NPO acquisition costs resulted in a mean cost
savings of $36.59 ± $17.76 per procedure for adult benign cutaneous mass excisions [Table
1].

Pediatric Unilateral Inguinal Hernia Repairs
For the convenience sample of 7 unilateral inguinal hernia repairs performed on pediatric
patients, the mean total material supply cost using the NPO acquisition costs was $23.92 ±
$11.49 for each procedure. The corresponding mean total material supply cost using the US
academic institution acquisition costs was $134.22 ± $16.61 for each procedure (p=0.0156).
Therefore, acquiring material supplies at the NPO acquisition costs resulted in a mean cost
savings of $120.66 ± $14.61 per procedure for pediatric unilateral inguinal hernia repairs
[Table 1].

Item Utilization
Lists of the most frequently used materials were generated for each of the following
procedure types: adult inguinal hernia repair [Table 2], adult femoral hernia repair [Table 3],
adult umbilical hernia repair [Table 4], adult hydrocelectomy [Table 5], adult excision of
benign cutaneous mass [Table 6], pediatric inguinal hernia repair [Table 7], and pediatric
umbilical hernia repair [Table 8]. Bundles of routinely used items for all procedures [Table
9], adult monitored anesthesia care procedures [Table 10], adult general anesthesia
procedures [Table 11], and pediatric general anesthesia procedures [Table 12] were also
generated.

DISCUSSION
Humanitarian organizations have historically played a significant role in addressing unmet
surgical need in low and middle-income countries8, and this role is expected to expand in
the near future. In Haiti, the nation bordering the Dominican Republic on the island of
Hispaniola, foreign humanitarian organizations currently provide greater than 70% of the
total healthcare delivery18. With annual expenditure on medical missions conservatively
estimated to be $250 million34, global attention is being focused on the accountability of
these initiatives, particularly on the efficacy and the improvement of value achieved with
diminishing resources18. Recent work by Surgical Outreach for the Americas and
others23–35 has demonstrated that surgical interventions can be provided at the global
standard of care in a cost-minimized and sustainable manner.

Short-term missions can achieve long-term impacts on the regions served34. In one example,
a pediatric craniofacial surgical mission to South Vietnam successfully lowered the age at
first operation and reduced the number of adult patients with cleft lip-cleft palate over 11
years42. A strong appreciation of the healthcare environment in the region, prudent planning
of the surgical care delivery, and partnership with local health providers for sustainability
can enable a humanitarian organization to achieve the 5 essential elements of a mission with
significant impact: (1) surgical care must be effective and safe; (2) surgical care must be
widely accessible; (3) surgical care must be affordable within the local and national
capacity; (4) surgical care must be appropriate for local situations; and (5) the surgical care
system must be locally sustainable18,43. As humanitarian organizations begin to demonstrate
their ability to deliver cost-effective care, the challenge to these organizations remains the
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ability to transfer knowledge and skills to the developing region to demonstrate the long-
term sustainability of their efforts.

The effective building of surgical capacity in developing regions of the world requires
partnerships. The foremost of these partnerships is the one developed between the
humanitarian organization and local healthcare workers in the developing region for bilateral
knowledge exchange and coordination of efforts. In addition to being the true fulfillment of
the mission purpose, this critical partnership expands the reach and cost-effectiveness of the
surgical mission far beyond that which could be reached by the humanitarian organization
alone24. However, the importance of partnerships among humanitarian organizations must
not be understated. Coordinated and goal-directed efforts are needed to significantly impact
surgical global health. The failure to do so is wasteful, and has been deemed one of the
“seven sins of humanitarian medicine” when it results from competitive humanitarianism45.
By coordinating the efforts of multidisciplinary humanitarian organizations providing
surgical care, such initiatives could have a synergistic effect on assessing unmet global
surgical need; sustaining cost-effective surgical care delivery to meet this need; and
advocating for allocation of resources, surgical services, education, and research in the
developing world7,45–46.

To successfully build surgical capacity in the developing region, this transfer of knowledge
must include the exchange of (1) operational data, (2) epidemiologic data, (3) outcomes and
quality improvement data, and (3) surgical skill and research education. This study
specifically addresses operational and basic epidemiologic data collection. Systematic data
collection and reporting should be strongly encouraged among humanitarian organizations
to assess regional surgical needs, to convey valuable process information to the
humanitarian community and their healthcare partners in developing regions of the world,
and to evaluate operational processes and outcomes for quality improvement8,44. The global
health community would be well-served by the development of guidelines for recording
humanitarian care, and the establishment of a central repository for such information47.
According to a survey of humanitarian organizations, many organizations routinely collect
such information for internal use8; however, few organizations report these data for the
benefit of the global health community19–33. Disseminating these metrics to the
humanitarian community could reduce the time lag between the planning and the execution
of medical missions, minimize waste of resources, maximize the healthcare services
provided with limited budgets, and improve the quality of care delivered to the underserved
patients of the developing world.

Among all procedural expenses, expenditures on material supplies and medications
constitute one of the greatest per capita costs for surgical missions35. The continuous need
of healthcare missions for medical supplies and medications has historically been satisfied
by the purchase of these materials at discounted rates from NPOs that maintain repositories,
or the donation of these materials from healthcare institution surpluses and corporate
manufacturer inventories nearing expiration. Limited budgets often prohibit purchasing
materials at contracted prices from medical supply distributers. Gathering and transporting
product can be extremely expensive and labor intensive; therefore, it is imperative that
resources and efforts are not wasted gathering unnecessary items18. Furthermore, the
increasing demand for these materials and the decreasing supply resulting from the receding
economy have made it more difficult to obtain donated materials. Yet, limited resources
exist to advise humanitarian organizations about the minimum necessary supplies required
to successfully conduct a surgical mission21,33,48–50. In an effort to contribute evidence to
this initiative, we conducted an analysis to quantify the material cost-minimization resulting
from NPO supply acquisition, and an item utilization analysis to describe the minimum
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necessary items required to perform hernia repairs and minor procedures at the global
standard of care for the underserved patients of the Dominican Republic.

The results of the cost-minimization analysis revealed that supply acquisition at NPO costs
leads to significant cost-savings compared to supply acquisition at US academic institution
costs from the provider perspective for unilateral inguinal hernia repairs, hydrocelectomies,
umbilical hernia repairs, and excisions of benign cutaneous masses for adult patients, and
unilateral inguinal hernia repairs for pediatric patients during a surgical mission in the
Dominican Republic in 2012. For adult unilateral inguinal hernia repairs, Surgical Outreach
for the Americas achieved a significant mean cost-savings of $482.86 ± $683.79 per
procedure from material supplies by sourcing most items from NPOs ($62.17 ± 0.74 versus
$502.79 ± $684.51 for NPO supply costs versus US academic institution supply costs,
respectively; p=0.0002). The two items that contributed greatest to this cost-savings for
adult inguinal hernia repairs were the donated mesh and the discounted prophylactic dose of
intravenous antibiotics. Surgical Outreach for the Americas incurred a significant mean cost-
savings of $120.90 ± $30.51 per procedure from material supplies for adult umbilical hernia
repairs ($47.56 ± $31.35 versus $133.05 ± $31.54 for NPO supply costs versus US academic
institution supply costs, respectively; p=0.0078). As with adult inguinal hernia repairs, the
two items that contributed greatest to the cost-savings for adult umbilical hernia repairs was
the donated mesh used to reinforce umbilical hernia defects ≥ 2 cm in diameter and the
discounted prophylactic dose of intravenous antibiotics. A significant mean cost-savings of
$36.59 ± $17.76 per procedure from material supplies was similarly achieved for adult
excisions of benign cutaneous masses ($4.59 ± $13.34 versus $38.55 ± $19.03 for NPO
supply costs versus US academic institution supply costs, respectively; p<0.0001). The two
items that contributed greatest to the cost-savings for adult excisions of benign cutaneous
masses were the discounted sterile surgical drapes and sterile surgical gloves. Surgical
Outreach for the Americas incurred a significant mean cost-savings of $127.26 ± $13.18 per
procedure from material supplies for adult hydrocelectomies ($53.73 ± $23.66 versus
$141.68 ± $14.11 for NPO supply costs versus US academic institution supply costs,
respectively; p=0.0039). Likewise, for pediatric inguinal hernia repairs, a significant mean
cost-savings of $120.66 ± $14.61 per procedure from material supplies was achieved
($23.92 ± $11.49 versus $134.22 ± $16.61 for NPO supply costs versus US academic
institution supply costs, respectively; p=0.0156). Note that the mean cost-savings for
pediatric inguinal hernia repairs is not as great in value as that of adult unilateral inguinal
hernia repairs since mesh is not used in pediatric hernia repairs and therefore its cost did not
contribute to the cost-savings calculations. For both adult hydrocelectomies and pediatric
inguinal hernia repairs, the three items that contributed greatest to the cost-savings were the
discounted prophylactic dose of intravenous antibiotics, the discounted sterile surgical
drapes, and the donated 2-octyl cyanoacrylate liquid skin adhesive.

Likely secondary to the small sample size of 3 cases for each procedure type, the mean cost-
savings from material supplies for adult bilateral inguinal hernia repairs and for adult
femoral hernia repairs did not achieve statistical significance. Although the mean cost-
savings of $332.46 ± $184.09 per procedure for adult bilateral inguinal hernia repairs
($51.85 ± $26.87 versus $351.27 ± $184.20 for NPO supply costs versus US academic
institution supply costs, respectively; p=0.2500) and $232.92 ± $ $56.49 per procedure for
adult femoral hernia repairs ($55.47 ± $13.44 versus $253.81 ± $54.32 for NPO supply costs
versus US academic institution supply costs, respectively; p=0.2500) were not found to be
statistically significant, these cost-savings are fiscally and operationally significant to our
mission. As with adult unilateral inguinal hernia repairs and adult umbilical hernia repairs,
the two items that contributed greatest to the cost-savings for adult bilateral inguinal hernia
repairs and adult femoral hernia repairs were the donated mesh and the discounted
prophylactic dose of intravenous antibiotics. US academic institution costs exceeded NPO
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costs for all material supply items with the following notable exceptions: narcotics,
antibiotics, and 1 liter normal saline bags for intravenous infusion. Common to each of these
items was the fact that each was purchased from the ILAC Center NPO. Although the
material supply cost for each of these items was greater when purchased through the ILAC
Center, note that the increased material supply cost was offset by the avoidance of shipping
and customs fees that would have been incurred if these items were purchased from
distributers at US academic institution costs.

Limitations of this study include the limited sample size, and the focus on a single surgical
mission trip from one organization. Variations in surgical procedure volume, case mix, item
utilization, material costs, and cost-savings may result from different time periods, trips,
sampling methods, humanitarian organizations, and host locations. For simplicity, the cost-
minimization analyses in this study focused on single-use individually-packaged material
supply items and medications, and did not include the cost of reusable material supply items.
This focus may therefore have resulted in an underestimation of the total material supply
costs and cost-savings. Nevertheless, these data provide important insights regarding cost-
savings from material supply procurement through NPO repositories, and minimum
necessary items to feasibly perform hernia repairs and minor procedures at the global
standard of care in limited-resource settings. The savings incurred by our process of
obtaining material supplies from NPO repositories translates to important health gains in
terms of the greater number of patients served and the disability and mortality potentially
averted. As such, these data constitute the first contribution made by Surgical Outreach for
the Americas to the body of operational knowledge shared with the humanitarian
community. Through such information exchange with the global health community, we hope
to encourage improvements on our experience to catalyze more cost-effective and
sustainable surgical care delivery in low-resource medical environments and serve a greater
number of patients in the developing world.
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Figure 1.
Percent of total disability-adjusted life years (DALYs), years lost to disability (YLDs), years
of life lost (YLLs), and total deaths due to inguinal or femoral hernia globally (data for both
sexes and all ages from year 2010)17.

Cavallo et al. Page 21

Surg Endosc. Author manuscript; available in PMC 2015 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Percent of disability-adjusted life years (DALYs) due to inguinal or femoral hernia in the
Dominican Republic (data for both sexes and all ages from year 2010)17. [EN= early
neonatal period (0–6 days); LN= late neonatal period (7–28 days); PN= post neonatal period
(29–365 days)]
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Figure 3.
Percent of years lost to disability (YLDs) due to inguinal or femoral hernia in the Dominican
Republic (data for both sexes and all ages from year 2010)17. [EN= early neonatal period
(0–6 days); LN= late neonatal period (7–28 days); PN= post neonatal period (29–365 days)]
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Figure 4.
Percent of years of life lost (YLLs) due to inguinal or femoral hernia in the Dominican
Republic (data for both sexes and all ages from year 2010)17. [EN= early neonatal period
(0–6 days); LN= late neonatal period (7–28 days); PN= post neonatal period (29–365 days)]
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Figure 5.
Percent of total deaths due to inguinal or femoral hernia in the Dominican Republic (data for
both sexes and all ages from year 2010)17. [EN= early neonatal period (0–6 days); LN= late
neonatal period (7–28 days); PN= post neonatal period (29–365 days)]
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Figure 6.
Perioperative anesthesia material supply item and medication recording document.
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Table 1

Cost-minimization analysis results from acquiring material supply items at non-profit organization (NPO)
acquisition costs compared to United States (US) academic institution acquisition costs for a 2012 surgical
mission to the Dominican Republic

Cost-minimization analysis results from a 2012 surgical mission to the Dominican Republic

Procedure Non-profit
organization (NPO)
material supply cost
per procedure (mean
US dollars ± SD)

US academic
institution material
supply cost per
procedure (mean US
dollars ± SD)

p-value Mean cost-savings of
material supply acquisition
at NPO costs per procedure
(mean US dollars ± SD)

Adult unilateral inguinal hernia repair $62.17 ± $0.74 $502.79 ± $684.51 p=0.0002 $482.86 ± $683.79

Adult bilateral inguinal hernia repair $51.85 ± $26.87 $351.27 ± $184.20 p=0.2500 $332.46 ± $184.09

Adult hydrocelectomy $53.73 ± $23.66 $141.68 ± $14.11 p=0.0039 $127.26 ± $13.18

Adult femoral hernia repair $55.47 ± $13.44 $253.81 ± $54.32 p=0.2500 $232.92 ± $56.49

Adult umbilical hernia repair $47.56 ± $31.35 $133.05 ± $31.54 p=0.0078 $120.90 ± $30.51

Adult benign cutaneous mass excision $4.59 ± $13.34 $38.55 ± $19.03 p<0.0001 $36.59 ± $17.76

Pediatric unilateral inguinal hernia repair $23.92 ± $11.49 $134.22 ± $16.61 p=0.0156 $120.66 ± $14.61
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Table 2

Item utilization analysis for adult inguinal hernia repair from a 2012 surgical mission to the Dominican
Republic

Most frequently used items for adult inguinal hernia repair

Material supply item Quantity per case

18-gauge needle 4

22-gauge needle 1

30 ml sterile syringe 1

10 ml sterile syringe 2

5 ml sterile syringe 1

3 ml sterile syringe 3

TB sterile syringe 1

electric clipper attachment 1

chlorhexidine applicator: 26 ml 1

sterile blue towels 4

latex-free laparotomy T-drape 1

#15 surgical blade 1

electrocautery scratch pad 1

electrocautery wand and holster 1

electrocautery return electrode 1

10-pack of radiograph-detectable gauze:    4 inches × 4 inches 1

penrose drain 1

polypropylene hernia mesh with keyhole: 13.7×5.9 cm 1

8-pack of 0 braided polyester suture: 18 inches, on a MO-6 needle 2

2-0 vicryl suture: 27 inches, on a SH needle 2

3-0 vicryl suture: 27 inches, on a SH needle 2

4-0 monocryl monofilament suture: 27 inches, on a PS-1 needle 1

liquid skin adhesive (2-octyl cyanoacrylate) 1
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Table 3

Item utilization analysis for adult femoral hernia repair from a 2012 surgical mission to the Dominican
Republic

Most frequently used items for adult femoral hernia repair

Material supply item Quantity per case

18-gauge needle 4

22-gauge needle 2

25-gauge needle 1

30 ml sterile syringe 1

10 ml sterile syringe 2

5 ml sterile syringe 1

3 ml sterile syringe 4

electric clipper attachment 1

chlorhexidine applicator: 26 ml 1

sterile blue towels 4

latex-free laparotomy T-drape 1

#15 surgical blade 1

electrocautery scratch pad 1

electrocautery wand and holster 1

electrocautery return electrode 1

10-pack of radiograph-detectable gauze:    4 inches × 4 inches 1

penrose drain 1

polypropylene hernia mesh: 13.7 cm × 5.9 cm or 5 cm × 15 cm 1

8-pack of 0 braided polyester suture: 18 inches, on a Mo-6 needle 2

3-0 vicryl suture: 27 inches, on a SH needle 2

4-0 monocryl monofilament suture: 27 inches, on a PS-1 needle 1

liquid skin adhesive (2-octyl cyanoacrylate) 1
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Table 4

Item utilization analysis for adult umbilical or small ventral hernia repair from a 2012 surgical mission to the
Dominican Republic

Most frequently used items for adult umbilical or small ventral hernia repair

Material supply item Quantity per case

18-gauge needle 4

22-gauge needle 1

25-gauge needle 1

30 ml sterile syringe 1

10 ml sterile syringe 2

5 ml sterile syringe 1

3 ml sterile syringe 4

TB sterile syringe 1

electric clipper attachment 1

chlorhexidine applicator: 10.5 ml 1

sterile blue towels 4

latex-free laparotomy T-drape 1

#15 surgical blade 1

electrocautery scratch pad 1

electrocautery wand and holster 1

electrocautery return electrode 1

10-pack of radiograph-detectable gauze:    4 inches × 4 inches 1

polypropylene mesh with bioabsorbable adhesion barrier or composite mesh with bioabsorbable adhesion barrier:
medium-size

1

8-pack of 0 braided polyester suture: 18 inches, on a Mo-6 needle 1

3-0 vicryl suture: 27 inches, on a SH needle 1

4-0 monocryl monofilament suture: 27 inches, on a PS-1 needle 1

liquid skin adhesive (2-octyl cyanoacrylate) 1
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Table 5

Item utilization analysis for adult hydrocelectomy from a 2012 surgical mission to the Dominican Republic

Most frequently used items for adult hydrocelectomy

Material supply item Quantity per case

18-gauge needle 4

22-gauge needle 2

30 ml sterile syringe 1

10 ml sterile syringe 2

5 ml sterile syringe 1

3 ml sterile syringe 5

TB sterile syringe 1

chlorhexidine applicator: 26 ml 1

sterile blue towels 4

latex-free laparotomy T-drape 1

#15 surgical blade 1

electrocautery scratch pad 1

electrocautery wand and holster 1

electrocautery return electrode 1

10-pack of radiograph-detectable gauze:    4 inches × 4 inches 1

2-0 vicryl suture: 27 inches, on a SH needle 2

3-0 vicryl suture: 27 inches, on a SH needle 1

2-0 chromic cat gut suture on a cutting needle 1

liquid skin adhesive (2-octyl cyanoacrylate) 1
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Table 6

Item utilization analysis for adult excision of benign cutaneous mass from a 2012 surgical mission to the
Dominican Republic

Most frequently used items for adult excision of benign cutaneous mass

Material supply item Quantity per case

18-gauge needle 1

25-gauge needle 2

10 ml sterile syringe 1

5 ml sterile syringe 1

3 ml sterile syringe 2

electric clipper attachment 1

chlorhexidine applicator: 10.5 ml 1

incision drape: 30 inches × 22 inches 1

mayo stand reinforced drape: 23 inches × 54 inches × 7 inches 1

#15 surgical blade 1

laceration tray 1

5-pack of sterile lap sponges: 18 inches × 18 inches 2

4-0 vicryl suture: 18 inches on a FS-2 needle or 27 inches on a SH needle 1

4-0 monocryl monofilament suture: 27 inches, on a PS-2 needle 1

benzoin tincture: 0.67 ml 1

sterile adhesive strip skin closures: 1

0.5 inches × 4 inches or 0.25 inches × 3 inches

adhesive wound barrier:    4 inches × 4 inches 1
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Table 7

Item utilization analysis for pediatric inguinal hernia repair from a 2012 surgical mission to the Dominican
Republic

Most frequently used items for pediatric inguinal hernia repair

Material supply item Quantity per case

18-gauge needle 1

22-gauge needle 2

10 ml sterile syringe 2

5 ml sterile syringe 1

3 ml sterile syringe 4

electric clipper attachment 1

chlorhexidine applicator: 10.5 ml 1

sterile blue towels 4

latex-free laparotomy T-drape 1

#15 surgical blade 1

electrocautery scratch pad 1

electrocautery wand and holster 1

electrocautery return electrode 1

10-pack of radiograph-detectable gauze:    4 inches × 4 inches 1

8-pack of 0 braided polyester suture: 18 inches, on a MO-6 needle 1

2-0 vicryl suture: 27 inches, on a SH needle 1

3-0 vicryl suture: 27 inches, on a SH needle 1

4-0 vicryl suture: 27 inches, on a SH needle 1

4-0 monocryl monofilament suture: 27 inches, on a PS-1 needle 1

liquid skin adhesive (2-octyl cyanoacrylate) 1
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Table 8

Item utilization analysis for pediatric umbilical hernia repair from a 2012 surgical mission to the Dominican
Republic

Most frequently used items for pediatric umbilical hernia repair

Material supply item Quantity per case

18-gauge needle 1

22-gauge needle 2

25-gauge needle 1

10 ml sterile syringe 2

5 ml sterile syringe 1

3 ml sterile syringe 4

chlorhexidine applicator: 10.5 ml 1

sterile blue towels 4

latex-free laparotomy T-drape 1

#15 surgical blade 1

electrocautery scratch pad 1

electrocautery wand and holster 1

electrocautery return electrode 1

10-pack of radiograph-detectable gauze:    4 inches × 4 inches 1

8-pack of 0 braided polyester suture: 18 inches, on a MO-6 needle 1

3-0 vicryl suture: 27 inches, on a SH needle 1

4-0 monocryl monofilament suture: 27 inches, on a PS-1 needle 1

liquid skin adhesive (2-octyl cyanoacrylate) 1
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Table 9

Bundle of routinely used material supplies for all procedures from a 2012 surgical mission to the Dominican
Republic

Bundle of routinely used material supplies for all procedures

Material supply item Quantity per case

surgical cap 1 per member of the operating room team

surgical face mask with eye shields 1 per member of the operating room team

sterile latex-free surgical gown 1 per member of the surgical team

sterile pair of latex-free surgical gloves 2 per member of the surgical team (in appropriate sizes)

chlorhexidine or povidone-iodine surgical scrub brushes 1 per member of the surgical team

latex-free examination gloves 1 per member of the operating room team

effervescent cleaning tablet containing fast-acting protease enzymes for scrubbing
surgical instruments

1

autoclave pouches or wrapping paper for surgical instrument trays 1 (or 4 sheets if wrapping paper)

autoclave indicator tape 1
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Table 10

Bundle of routinely used material supplies for adult monitored anesthesia care (MAC) procedures from a 2012
surgical mission to the Dominican Republic

Bundle of routinely used material supplies for adult MAC procedures

Material supply item Quantity per case

forced air warming blankets: full body 1

pulse oximetry probe 1

electrocardiogram electrodes: standard adult-size 4

adhesive temperature monitoring strip 1

tourniquet 1

20-gauge 1.16-inch shielded intravenous catheter 1

latex-free intravenous line set: 100 inches 1

adhesive barrier for intravenous line 1

1 liter normal saline bag 1

oxygen face mask 1

oxygen tubing 1

nasal cannula 1

Yankauer oral suction tip 1

suction tubing 1

foam cushions for boney prominences of extremities 4

self-adhesive straps for upper extremities 2

safety belt for operating table 1
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Table 11

Bundle of routinely used material supplies for adult general anesthesia procedures from a 2012 surgical
mission to the Dominican Republic

Bundle of routinely used material supplies for adult general anesthesia procedures

Material supply item Quantity per case

forced air warming blankets: full body 1

pulse oximetry probe 1

electrocardiogram electrodes: standard adult-size 4

adhesive temperature monitoring strip 1

tourniquet 1

20-gauge 1.16-inch shielded intravenous catheter 1

latex-free intravenous line set: 100 inches 1

adhesive barrier for intravenous line 1

1 liter normal saline bag 1

heat moisture exchanger filter with monitoring port 1

breathing circuit: adult-size 1

ventilation mask: adult small or adult standard 1

laryngeal mask airway or l-gel airway (size 3, 4, or 5) or endotracheal tube with inflatable cuff (7.0 mm, 7.5 mm, 8.0 mm,
8.5 mm, or 9.0 mm internal diameter)

1

stylet: adult-size 1

laryngoscope with lamp, blade assortment (Miller or Maclntosh: 3, 4), and batteries 1

oral airway: 80 mm, 90 mm, or 100 mm 1

nasal airway: 28 French, 30 French, or 32 French 1

bag-mask-valve system 1

Yankauer oral suction tip 1

nasal cannula 1

suction tubing 1

foam cushions for boney prominences of extremities 4

self-adhesive straps for upper extremities 2

safety belt for operating table 1
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Table 12

Bundle of routinely used material supplies for pediatric general anesthesia procedures from a 2012 surgical
mission to the Dominican Republic

Bundle of routinely used material supplies for pediatric general anesthesia procedures

Material supply item Quantity per case

forced air warming blankets: full body 1

pulse oximetry probe 1

electrocardiogram electrodes: pediatric-size or pediatric defibrillator/monitoring electrodes 4 or 2, respectively

adhesive temperature monitoring strip 1

tourniquet 1

20-gauge 1.16-inch shielded intravenous catheter 1

latex-free microdrip intravenous line set: 100 inches 1

adhesive barrier for intravenous line 1

0.5 liter normal saline bag 1

heat moisture exchanger filter with monitoring port 1

breathing circuit: pediatric-size 1

ventilation mask: pediatric small, pediatric standard, pediatric large 1

laryngeal mask airway or l-gel airway (size 1.0, 1.5, 2.0, 2.5) or endotracheal tube with inflatable cuff (4.0 mm, 4.5 mm,
5.0 mm, 5.5 mm, 6.0 mm, or 6.5 mm internal diameter)

1

stylet: pediatric-size 1

laryngoscope with lamp, blade assortment (Miller or Maclntosh: 0, 1, 2), and batteries 1

oral airway: 50 mm, 60 mm, or 70 mm 1

nasal airway: 12 French, 16 French, 20 French, or 24 French 1

bag-mask-valve system 1

nasal cannula 1

Yankauer oral suction tip 1

suction tubing 1

foam cushions for boney prominences of extremities 4

self-adhesive straps for upper extremities 2

safety belt for operating table 1
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