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Executive Summary

There is growing recognition that safe surgery and anesthesia should be an
essential component of universal health care in low- and middle-income countries
(LMICs). Landmark studies in 2015, by the Disease Control Priorities Project (DCP3)
and Lancet Commission on Global Surgery (LCoGS) were important in defining the scale
and scope of the surgical burden worldwide, priority surgical interventions, and economic
impact of surgical care 2. Shortly after the release of their two reports, the World Health
Assembly passed resolution 68/15 designed to strengthen emergency and essential
surgical and anesthesia care as a component of universal health coverage 3. To facilitate
implementation of the DCP3 and LCoGS recommendations a growing number of
countries are developing national surgical, obstetric and anesthesia plans *. National
surgical plans are an iterative process where stakeholders use country-level data to
develop a contextually relevant and sustainable plan to ensure that surgical and
obstetrical services are available for an entire country or region.

Of the 4.8 billion without access to surgical care, 1.7 billion are children and
adolescents >°. The vast majority of these children and adolescents live in LMICs, where
the pediatric age group represents a disproportionately larger fraction of the population.
In these settings, need for children’s surgical care is high and poor care results in
significant morbidity and mortality 6 A child born in sub-Saharan Africa has an
estimated 85% risk of requiring surgical care by age 15 years ’. Improving surgical for
children in LMICs can achieve several important goals, including early identification of
correctable congenital anomalies and other surgical conditions, treatment of life-

threatening injuries and burns, minimizing acute and long-term suffering, protecting
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families from substantial economic losses, and increasing economic productivity. For
many childhood diseases including congenital anomalies, cancer, injuries and other
emergencies, surgery remains the only curative modality in low resource regions of the
world. Surgical care for children also has a role in achieving health-related Sustainable
Development Goals and targets, in particular 1) Ending preventable deaths in newborns
and children under five, 2) Reduction in death and disability for road traffic injuries and
non-communicable diseases, 3) Ensuring universal health coverage, and 4) Scaling up the
health workforce ®.

The Global Initiative for Children’s Surgery (GICS) is a consortium of providers,
institutions, and allies from both resource-rich and poor settings, who envision a future
where every child will have access to surgical care °. GICS includes representation from
13 pediatric specialties: anesthesia, orthopedic surgery, neurosurgery, plastic surgery,
urology, cardiac surgery, critical care, general pediatric surgery, otolaryngology,
radiology, ophthalmology, oral and maxillofacial surgery and nursing. The goals of
GICS are to: 1) promote the inclusion of children’s surgical care within existing surgical
and global child health initiatives; 2) provide strategic direction among the many
children’s surgery sub-specialties; and 3) identify high-priority needs and solutions from
the perspective of local providers.

At the inaugural GICS meeting in London, England (May 2016) providers from
LMICs expressed the need for guidelines that could be adapted for use in their local
environment, especially for the purpose of advocating for increased resources. The
Optimal Resources for Surgical Care (OReCS) project thus evolved to provide guidelines

for essential surgical care for children in LMICs. A document was drafted and refined at
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the second and third GICS meetings (October 2016 and January 2018) with ongoing
specialty expert input through multiple working groups. The OReCS document is divided
into two parts: Part 1: Guidelines for Different Levels of Care, and Part II: Supplies,
Equipment and Infrastructure. Both are included as Supplementary Material. The
OReCS document outlines the resources required to care for children with surgical
conditions at all levels of the health care system (Table 1). The resources needed for
different levels of children’s surgical care are outlined in the form of templates, which are
designed to support basic, intermediate and complex/advanced surgical care for children
in low resource settings. The goal of these templates is to provide a guide for minimum
standards for those planning surgical services for children in low-resource settings. Thus,
the OReCS document provides pragmatic, yet comprehensive recommendations
regarding the resources, training and research priorities required for safe and high-quality
surgical services for children in LMICs.

In conclusion, GICS convened a meeting of key stakeholders, led by LIMIC
surgical and anesthesia providers, to develop guidelines for emergency and essential
surgical services for children. The resulting product was the OReCS document which
describes the resources needed to care for children with surgical problems at all levels of
the health care system in LMICs. The document provides a strategy for integrating
children’s surgical care into national surgery, obstetric and anesthesia plans, or for
developing surgical services within a child health policy/plan. The OReCS document can
also serve as an important starting point for gap analysis, quality improvement, hospital
assessment, training curricula, and for advocacy for children’s surgical care. The OReCS

program provides and important opportunity to mobilize the diverse community of
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international stakeholders to both implement and integrate children’s surgery into

existing and future global health initiatives.
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Key Messages

Surgical care has an incontrovertible, crosscutting role in achieving child health.

Children have unique surgical conditions, present unique anesthetic challenges, and have
special perioperative needs.

The Optimal Resources for Children’s Surgery document provides a strategy for
integrating surgical care for children into National Surgical, Obstetric and Anesthesia
Plans.

There is an important opportunity to prevent death and reduce disability in children by
scaling up surgical care in low- and middle-income countries.
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1. KEY MESSAGES

e Surgical care has an incontrovertible, crosscutting role in achieving child health.
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9 e Children have unique surgical conditions, present unique anesthetic challenges, and
10 have special perioperative needs.

12 e The Optimal Resources for Children’s Surgery document provides a strategy for
13 integrating surgical care for children into National Surgical, Obstetric and Anesthesia
14 Plans.

16 e There is an important opportunity to prevent death and reduce disability in children by
17 scaling up surgical care in low- and middle-income countries.
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Level of Type of facility Responsibilities Age , Quality and
i (DCP3 Treated OPTIMAL RESOURCES FOR CHILDREN’S SURGICAL CARE safety
classification) Human resources Required skills Infrastructure Equipment &
supplies
Health center Screening for surgical disease All No Non-physician Basic assessment and Infrastructure to Wound care CME/CPD
Resuscitation clinician treatment skills support basic supplies Periodic
Basic Referral to higher levels of care Community Health services supervision and
Workers mentoring
First-level hospital 24/7 Emergency surgical care All Yes, not Physician Skills to treat Children’s ward Emergency and M&M review
including Anesthesiologist +/- emergency and Functional essential
Diagnosis and treatment of complex anesthesia provider essential childhood operating room surgical
. common surgical diseases cases and and perioperative surgical conditions and recovery equipment &
Intermediate minimal nursing Anesthesia area supplies for
comorbidity +perioperative care children
(Limit of ASA
lorll)
Referral hospital: Selected more complex cases All Yes, General surgeon Surgical, anesthesia, Children’s clinics | Equipment and Trauma
Second- level including often present nursing, and ancillary High- supplies to conference
some Specialists in some staff with advanced dependency support selected
complex areas of children’s skills in the majority of units more complex Tumor Board
cases with surgical care children’s surgical care services
comorbidities
(Limit of ASA
1)
Referral hospital: Comprehensive surgical care for All Yes, Specialists in all Surgical, anesthesia, Neonatal and Equipment and As above
Third-level children? including areas of children’s nursing, and ancillary Pediatric supplies to
Complex/ complex surgical care; staff with advanced Intensive Care support full
Advanced cases with Advanced skills in all areas of Units spectrum of
comorbidities | nursing/allied health children’s surgical care | (NICU/PICU) children’s
(All ASA) & Pediatric Burn Unit surgical care
anesthesiologist
Referral hospital: Multidisciplinary and chronic care | All As above As above As above As above As above As above
National Children’s Training in
hospital Training, education, research in multidisciplinary and Multi-disciplinary
all children’s surgical specialties chronic care program review
Development of standards of care
& Advocacy

1. Levels of care defined as Basic (I), Intermediate (ll) and Complex/Advanced (lll). Higher levels assume presence of infrastructure/ services at lower levels
2. Type of complex/advanced care delivered at second and third level hospital and national children’s hospital may vary considerably by resources available in a country
3. CME: Continuing medical education; CPD: Continuing professional development; M&M- Morbidity and Mortality; ASA- American Society of Anesthesia classification
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3. BACKGROUND

3.1 Introduction

Despite remarkable progress in improving the health of children worldwide during the past
25 years, there are areas in which progress has been much slower.! Surgical care a of children is
one of the most critical examples. In many low-resource settings, surgical care of children continues
to be viewed as a non-essential component of maternal-child health programs and a small part of
the health needs of the pediatric population. In the absence of surgical care, congenital anomalies
go unrepaired, treatable injuries result in lifelong disabilities, and children die of easily correctable
surgical problems, e.g., airway foreign bodies, incarcerated inguinal hernias, and abdominal

emergencies.?

In the past several years, the Essential Surgery Volume of the Disease Control Priorities 3rd
Edition (DCP3), Lancet Commission on Global Surgery and other stakeholders have highlighted the
critical need for improving surgical care worldwide.34 Subsequently, the World Health Assembly
(WHO) passed resolution (A68/15) on strengthening emergency and essential surgical care and
anesthesia as a component of universal health coverage (UHC).56 None, however, have explicitly
addressed the unique surgical needs of children and the resources required to meet these needs in
low-resource settings, where children represent up to 40-50% of the population. Global initiatives
directed at reducing the high rate of infant and under-five mortality rate of children has also
overlooked the surgical needs of children.

The Global Initiative for Children’s Surgery (GICS) is a consortium of providers,
institutions, and allies from both resource-rich and low-resource settings, who envision a future
where every child will have access to surgical care.” This optimal resources document has been
developed by GICS and represents consensus of worldwide leaders and providers of children’s

surgery in low-resource settings targeting surgical care in low-resource settings. Importantly, the
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recently updated WHO-WFSA (World Federation Of Societies Of Anesthesiologists) document
detailing safe practice of anesthesia and perioperative care was incorporated into this work
through the anesthesia working group of GICS.2 This document provides standards for service
delivery through the health system and defines types of anesthesia providers. GICS recognizes that
surgery, anesthesia, and nursing disciplines must closely align to ensure safe service delivery.

Deficiencies in any of these areas compromise care at all levels of the health system.

3.2 Goals of the Optimal Resources for Children’s Project

The goal of the Optimal Resources for Children’s Surgery (OReCS) program is to identify and
promote standards of care that will improve the surgical care of children worldwide. The OReCS
Program seeks to accomplish this by more clearly defining what essential services should be made
available to every child in every region of the world. The OReCS recommendations are also
intended to expand upon the World Health Organization’s recently developed standards for
improving the quality of care for children and young adolescents in health facilities.?

In multiple international GICS meetings, low-resource providers identified 1) training and
staffing 2) physical resources 3) quality and safety, and 4) research as thematic areas that need to
be addressed to improve children’s surgery globally. Importantly, these thematic areas represent
subsets of the WHO health systems building blocks (Workforce, Service Delivery, Medical Products,
Vaccines & Technologies, Financing, Leadership & Governance, and Information Systems)10.11, The
Optimal Resource Project addresses specific aspects of health systems that low resource providers
believe must be addressed first.

The Optimal Resource Project also seeks to describe necessary resources by hospital level
within a national health system. The resources for different levels of children’s surgical care are
outlined in the form of templates, which are designed to support basic, intermediate and
complex/advanced surgical care for children in low resource settings. The goal of these templates is

to provide a guide for minimum standards for those planning surgical services for children in low-
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resource settings. Thus, OReCS is intended to provide pragmatic, yet comprehensive
recommendations regarding the resources, training and research priorities required for safe and
high-quality surgical services for children. These resources can be adapted to suit local contexts and
settings.
These guidelines are intended for:
o Health care professionals: in delivery and providing children’s surgical services, and
development of general and subspecialty services
o Hospital managers and administrators: in organization and strengthening of children’s
surgical services
e Policy makers: to provide the necessary strategic planning support for children’s surgery
e Health planners: to ensure specific services (i.e., intensive care, blood banking, transport
and referral systems, availability of essential medicine) are delivered at appropriate levels
of the health system
e Training institutions and colleges: in planning, education and scale up of training of human
resources to support children’s surgery

e Individuals and organizations: in advocating for children’s surgery

3.3 Justification

Approximately five billion people lack access to safe surgical care worldwide, with the
majority living in low- and middle-income countries (LMICs).3.12. Given that children comprise 40%
- 50% of LMICs populations, this means that worldwide in 2016 up to 2.0 billion children do not
have access to safe surgical care. To attain universal health coverage (UHC) and achieve the specific
goals and targets of the sustainable development goals (SDGs), access to safe and affordable
surgical and anesthesia care must be provided for all children, regardless of geographic location or

socioeconomic status. It is therefore crucial that children’s surgery becomes a key component of
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every country’s National Surgical, Obstetric and Anesthesia Plans (NSOAPs) and National Maternal
and Child Health Plans. Fully integrating children’s surgery into health systems strategic planning
both capitalizes on the multiple specialty-specific collaborations necessary in children’s surgery
and avoids vertical plans that may lead to fragmented health systems. This is particularly
important in poorest areas of the world where the surgical needs of children are the greatest.

Published literature and previous work have emphasized that outcomes for children with
surgical problems are optimized when treatment is provided by those specifically trained to
provide care for this segment of the population?3-15. Based on these findings, efforts have been made
to identify optimal resources for children’s surgical care in high-income countries!6-18, but these do
not address low-resource settings, where the needs of children often may be neglected.

Children develop different surgical diseases compared to adults, have unique physiologic
needs and require different operations. For example, they have specific anaesthetic risks,
difficulties maintaining their body temperature, metabolic differences compared to adults, risk for
medication errors, unique transfusion and resuscitation protocols, and challenges in vascular
access. Their care before, during and after operations also differs. Good outcomes depend on
having the right resources and recognizing that “children are not just small adults”. For this reason,
children should be treated in child-friendly environments with appropriate resources and properly

trained professionals to adequately address and meet their unique needs.

4. SURGICAL NEEDS OF CHILDREN

4.1 Epidemiology of childhood surgical conditions

Surgical needs cut across the entire spectrum of children’s health problems, with the most
common conditions being injuries, congenital anomalies, and infections requiring surgery.19.20
Further, surgical conditions are exceedingly common, with an estimated 85% of children requiring

surgical care at some time before reaching age 15 years.2! Twenty per cent of children in a recent



Page 119 of 188 World Journal of Surgery

oNOYTULT D WN =

multi-country household survey had a surgical need, and 62% of these children had an unmet need,
corresponding to 3.7 million children in those countries alone.22

While global efforts to improve neonatal survival have expanded, these programs have not
included neonatal surgery, and the mandate to ensure treatment of surgical congenital anomalies.23
Road traffic injuries and associated traumatic brain injuries also exact an extraordinary toll on
children, with more children in the 5-14 age group dying of injuries than HIV, tuberculosis, and
malaria combined.2* Globally, 90% of burn injuries occur in low-income countries and children are
disproportionately affected.25> Meanwhile, as global attention has shifted to non-communicable
diseases, cancer control efforts are growing, but generally have not emphasized resources required
to treat tumors in low- and middle-income countries.2¢é For many childhood cancers in these
settings, surgery is the primary curative modality required to ensure survival, as chemotherapy and

radiation may not be available.

4.2 Benefits of providing children’s surgical care
The provision of surgical care to children within a health system can achieve the following goals:

o Identify and treat correctable congenital anomalies.

e Treat life-threatening injuries promptly to maximize the likelihood of survival.

e Ensure potentially disabling injuries are treated appropriately, in order to minimize
functional impairment and to maximize return to independence and participation in
community life.

e Minimize acute and long-term pain and suffering.

e Protect from substantial economic losses to entire families due to medical expenses, death,
and disability.

e Increase economic productivity in families, communities, and countries

e Increased physical activities helping to prevent non-communicable diseases

10
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e Increase school attendance
e Improve equity in surgical care provision across all age groups, as children are often

neglected

5. STRUCTURE OF HEALTH SYSTEMS IN LOW AND MIDDLE-INCOME

COUNTRIES

5.1. Overview

Health care in most LMICs is delivered through a network of health care facilities; which
vary by the type and complexity of care provided. The most common organizational scheme in
LMICs is a national referral hospital supported by provincial general hospitals, district hospitals,
health centers, and dispensaries. This network of facilities is often supplemented by privately
owned and operated hospitals and clinics and care provided by faith-based organizations. It is
important to appreciate that facility terminology may vary considerably worldwide, and that
capabilities, and “platforms for service delivery” at each level vary significantly among different
countries. It is also acknowledged that the division between different levels is somewhat arbitrary
as many times patients seek care for less complicated surgical problems at higher-level facilities.
Nevertheless, classification of health facilities is still extremely valuable for allocating resources to

the different levels of the health system.

5.2 Types of facilities

The OReCS Program builds on the health care facility classification system used in the
Disease Control Priorities, 3rd Edition (DCP3).2? DCP3 classifies platforms of delivery into five
categories: 1) population based, 2) community level, 3) health center, 4) first-level hospital,
and 5) referral hospital. The OReCS program focuses on the delivery of surgical care at the

highest three levels, i.e, levels 3, 4 and 5. In addition, based on recommendations of children’s

11
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surgery providers in LMICs, the OReCS Program further splits the referral hospital levels into
second, third level facilities and national children’s hospitals. This distinction was important to
children’s surgery providers in LMICs because of the substantially different complexity of care that
is typically provided at second and third-level hospitals. The children’s hospital category was
added because of the tremendous impact this type of facility can have on training, research and
advocacy, both at the national and international level. It is important to appreciate nomenclature of
hospital levels can vary by country, or region of the world. As an important point of slightly
different nomenclature, the WHO descriptions of hospital levels include 3 levels, including primary
health care (first-level); second-level (generally the district hospital) and third-level. Table 1
reviews the classification system, as designation and nomenclature of hospital levels have
sometimes varied. As the DCP3 and WHO health care facility classification can be confusing, the
OReCS document includes both nomenclatures in most tables.
5.2.1 Health center

A health center is typically staffed by non-doctor providers, such as community health
workers, nurses, or medical assistants. It is the mainstay of health care throughout many of the
rural areas of low-income countries. Health centers serve an important role in the health care
system, as they represent the point of first contact for a child with any medical need, including
those with surgical problems. Programs exist at this level for recognition and treatment of life-
threatening problems at birth and in the neonatal period, but surgical problems have not been
targeted.
5.2.2 First-level hospital

This level facility forms an integral part of the health system, as up to 90% of the global

population receives their emergency care at this level. How these facilities are staffed, and
importantly, the distance and ability to transfer to the next level of care can be highly variable.

First-level hospitals should have twenty-four-hour clinical services that can provide emergency

12
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treatment for patients with life-threatening injuries, obstetrical emergencies and other child health,
medical and surgical problems that require immediate intervention. Providers at these hospitals
should be comfortable with basic resuscitation, initial care and management of injuries, burns, and
infections, and be comfortable screening for congenital anomalies. Surgical providers should be
familiar with basic pediatric surgical procedures.

As such, first-level hospitals should have a functional operating room with a provider
capable of administering a safe general anesthetic as well as availability of oxygen, sterile
instruments, anesthetic agents and essential medicines.8 This is typically the first level of the
health care system where a general anesthetic can be provided. A recovery area should be present
and nurses should have perioperative care skills. This level of facility should also have the
laboratory and diagnostic capabilities that are appropriate for the medical, surgical and outpatient
care provided. In some areas, particularly in East Africa, non-physician surgeons have been trained
to act in the capacity of general surgeons, performing Caesarean section and other general surgical
procedures.

5.2.3 Referral hospitals

Referral hospitals serve the important role of supporting the health care provided at lower
levels of care, both in terms of provided care for more complicated patients and for training and
education. The OReCS Program includes recommendation for three types of referral hospitals: 1)
second-level hospital, 3) third-level hospital, and 4) national children’s hospital.
5.2.3.1 Second-level hospital

Second-level hospitals typically have a least one fully trained general surgeon and an
anesthesiologist. The staff at such facilities may also include other specialists such as orthopedic
surgeons. More advanced and specialized nurses may be present, along with some allied health

personnel supporting surgical services (e.g. physical and occupational therapists). These facilities

13
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are usually referred to as regional hospitals in parts of Africa, community health centers or district

hospitals in India, or general hospitals in Latin America and parts of Africa.

5.2.3.2 Third-level hospital

Third-level hospitals have the broadest range of subspecialties and represent the highest level
of care within a country or geographic region. The capabilities of third-level hospitals vary widely
worldwide. Some third-level hospitals have an extensive range of subspecialties, while others are
more limited. Third-level hospitals serve the important additional function of being teaching
hospitals. Stand-alone facilities or niche hospitals that focus on a specific specialty, or surgical
conditions (e.g. orthopedic, craniofacial, neurosurgery) also belong to this category of facilities.
Human resources and skills should include complex care with a wide range of nursing and allied
health personnel (See Appendix 3).
5.2.3.3 National children’s hospital

Children’s hospitals focus exclusively on the health needs of children and adolescents. Such

facilities may be part of a second or third level or may be an independent facility. Children’s
hospitals serve the important role of training, education, and research, and are typically better
resourced (spectrum and numbers of available specialists, specialized support services, specialized
equipment) for the care of children compared to the regular hospitals at those levels. Ideally, each

country should have at least one designated national children’s hospital.
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Table 1. Definition and examples of different types of health care facilities in low- and middle-
income countries. Type of facility is based on classification system used in DCP3 (World Bank) and
the World Health Organization.

Facility classification

DCP3 (2017)

WHO (2003)

Description

Examples

Level 1: Small

Health care facility usually located
within a rural community

Community health center
Primary health center
Comprehensive health center

hospital/health Provides basic health care services
Health center center of very general nature.
Proper triage is a key expectation
Services available are of a general General hospital
nature and not specialized District hospital
Cottage hospital
First-level hospital Lgvell 2: o First 1eve.1 at whllch general
District/provincial anesthesia is available
hospital
Proper triage is a key expectation.
Clinical services are specialized by Regional hospital
Second- Level 2: function, but not all specialties and Provincial hospital
level District/provincial limited specialized technical General mission hospital
hospital hospital equipment are available

Referral
hospital

Third-level

Level 3: Referral

Highly specialized hospital, with
similarly specialized staff and
technical equipment to support
level of care provided

Academic/teaching/university
hospital

National hospital

Central hospital

hospital hospital Niche / Specialized mission
Clinical services are highly hospital
differentiated by function
Training is provided
Highly specialized hospital, Children’s hospital
dedicated to the care of children
Highly specialized staff and

National Level 3: Referral technical equipment in all children’s

children’s hospital specialties are available

hospital

Complex multidisciplinary and
chronic care

Specialized teaching and research in
all children’s specialties provided
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6. LEVELS OF CHILDREN'’S SURGICAL CARE

6.1 Overview

It is neither feasible, nor desirable to provide all types of surgical care at every level of the
health care system. As such, it is important to decide which childhood surgical problems can be
safely treated at different levels of the health care system. This approach is feasible because
children’s surgical conditions have variable complexity, with some childhood surgical conditions
treatable with less skill and resources, while others require advanced training and greater
resources. The majority of childhood surgical conditions are relatively simple to treat, making

prevention of death and disability very cost-effective.

6.2 Levels of surgical care
The OReCS program defines three levels of surgical care for children: basic, intermediate
and complex/advanced care (Table 2). These categories are based on the complexity of the

surgical problem and the resources required to the treat the problem.

6.2.1 Basic surgical care

Many of the most common surgical problems of children are not difficult to treat and
require only minimal resources. Examples of basic surgical care include repair of an uncomplicated
laceration or splinting of a fracture. Nonetheless, basic surgical care does require a basic
knowledge of childhood surgical conditions, such that simple problems can be treated and more
complicated problems are recognized and referred to higher levels of care after appropriate
stabilization and resuscitation. By definition basic surgical care are problems that do not require

general anesthesia.
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6.2.2 Intermediate surgical care

This level of care addresses the most common emergency and essential surgical conditions
of childhood. Examples include uncomplicated appendicitis, management of the majority of
childhood injuries and treatment of common surgical infections (e.g., empyema, uncomplicated
osteomyelitis). More complicated surgical conditions, and those with comorbidities are referred to
higher levels of care. Surgical problems that fall into this category may or may not require a general

anesthetic. Perioperative nursing skills are required at this level.

6.2.3 Complex/advanced surgical care

Complex/advanced surgical care requires the greatest knowledge of childhood surgical conditions.
Examples are neonatal surgery, repair of cleft lips and palates and pediatric neurosurgical and
cardiac procedures. Multimodal pediatric oncology care including coordinated care with pediatric
oncologists through a cancer care team would be found at this level. Treatment often involves
highly specialized care and is often multidisciplinary including more specialized nursing skills and a

wide range of allied health professionals.

6.3. Suggested levels of care by facility type

Countries vary markedly in their ability to pay for health care. Recognizing this, individual
countries will need to make decisions regarding, where and how surgical resources will be
allocated. The resources outlined are standards rather than estimates of current capacity, which
may be below standards in some low-income countries. To facilitate this planning process the
OReCS program has included the following criteria to help identify which level of care is most
appropriate for the type of facility (Table 3). In a fashion similar to that used in Guidelines for
essential trauma care, the priority for having each level of care was given a designation according to

the following criteria:28
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“Essential” (E) care

An “E” designation means that the stated level of care should be available in all cases. The E
designation represents the minimal acceptable level of children’s surgical care common to all
regions, including even those where access to resources is most severely restricted. These services
could and should be provided to children with surgical problems at the health facility concerned,
even in countries with the most limited financial resources (whose Ministries of Health have a total
budget of only $3-4 per capita per year). It is important to recognize that these essential items
could be provided primarily through improvements in organization and planning, with a minimal
increase in expenditures.

“Desirable” (D) care

The designated item represents a capability that increases the probability of a successful
outcome for children with surgical conditions. Such items may not be possible to provide for all
facilities in environments with the poorest access to resources. Hence, they are not listed as
essential. However, for countries with greater resource availability, such items may ultimately be
designated essential in their own national plans.

Finally, the OReCS program anticipates that in the process of developing national surgical
plans, many countries, especially with greater resources, will appropriately decide to declare some
of the items in the desirable category essential, or provide higher levels of care at lower levels of the
health system. The converse is not true, items designated as essential should remain so designated,

as a change may result in children’s surgical care below recommended standards.

18



oNOYTULT D WN =

World Journal of Surgery Page 128 of 188

Table 2. Levels of care based on the complexity of the surgical conditions

Level of care

Definition

I: Basic

Recognition and treatment of minor surgical conditions that do not require a general
anesthetic. Referral of more complex surgical conditions and patients with important
comorbidities to higher levels of care.

II: Intermediate

Recognition and treatment the most common emergency and essential childhood
surgical conditions that may or may not require a general anesthetic. Referral of
more complicated childhood surgical conditions and patients with important
comorbidities to a higher level of care.

II: Complex/Advanced

Treatment of complex children’s surgical conditions. Multidisciplinary and highly
specialized care.

Table 3. Recommended level of surgical care for children by facility type/platform.

Type of facility Level of care
(DCP3classification)? Basic Intermediate Complex/Advanced

Health center E - -
First -level hospital E E -

Second level hospital E E D*
Referral Third level hospital E E D
hospital

N athnal Children’s E E E

hospital

E = Essential; D = Desirable
D*: depends of available resources and geographic location of facilities

a See Table 1 for equivalent health care facilities in the WHO classification system.
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7. OPTIMAL RESOURCES FOR CHILDREN’S SURGICAL CARE BY LEVEL OF

CARE

7.1 Overview

In most low resource settings, little consideration has been given to optimizing the
resources available for treatment of children with surgical conditions. Many hospitals lack
important equipment, some of which is inexpensive. GICS members have observed that the main
reason for the absence of such vital equipment and supplies is usually a lack of organization and
planning, rather than resource restriction. Programs to assure the supply and maintenance of
children’s surgical equipment, appropriate to specific country circumstances, could address
deficiencies with relatively inexpensive but high-yield resources. Nevertheless, in 2018, these

goals should be achievable for most children with surgical needs regardless of geographic location.

7.2 Resource templates

The OReCS program provides resource templates for each of three suggested levels of care
(basic, intermediate, complex/advanced). These resource templates offer broad guidelines to how
surgical care of children might be organized in a health system. Each template provides an
overview of the scope of practice and provides specific resources for optimal children’s surgical
care. Scope of practice contains information on the function, age and comorbidities of patients,
anesthesia required, and procedure type. The templates are organized into three sections: 1)
training and staffing, 2) physical resources, and 3) quality and safety. Training implies that medical,
nursing and other staff have the requisite skills to perform diagnostic and therapeutic activities
safely and successfully. Proper training includes basic education (school and postgraduate
training), and a process for continuing education to maintain their skills. Training issues are

described in greater detail in Section 7.1.
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Physical resources are defined as infrastructure, equipment and supplies. To be effective for
a population these items must be available to all who need them without consideration of ability to
pay. Equipment and supplies need to be readily available on an ongoing basis; where appropriate,
24 hours a day, seven days a week. It also implies that supply chains within the health system are
functional, and that organizational and administrative mechanisms are in place to replace needed
items or to accomplish equipment repairs when required.

The resource templates provide a list of childhood procedures that each respective level of
the health system should be capable of performing safely. Our procedure recommendations align
with and are an extension of the recommendations of the DCP3 essential surgery guidelines of 44
procedures that are both cost effective and essential at each hospital level?®. Some of the
procedural recommendations by the DCP3 that are relevant to children and parallel our
recommendations include incision and drainage at the health center level, appendectomy, trauma
laparotomy, external fixation and emergency burr hole at the first level hospital, and operative
repair of club foot, cleft lip/palate and anorectal malformations at the second and third level
hospitals. For ease of reference, Appendix 1 includes a list of childhood procedures by specialty and
hospital level. Appendix 2 provides recommended procedures by thematic areas: trauma/injury,
congenital anomalies, infections, tumors and other.

7.2.1 Optimal resources for basic surgical care (health center)

The suggested optimal resources for basic surgical care are summarized in Table 4. The
optimal resources for this level of care, which would be available at the health center, focus on
recognition and triage of childhood surgical conditions. Treatment is limited to uncomplicated
conditions that do not require a general anesthetic. The key resources required for this level of care

are training, wound care supplies and education including community injury prevention strategies.
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7.2.2 Optimal resources for intermediate surgical care (first-level hospital)

The suggested optimal resources for intermediate surgical care are summarized in Table 5.
The optimal resources for this level of care should be available at the first level hospital and would
focus on supporting emergency and essential surgical care of children. The particular resources
required for this level of care are training and supplies needed to support the care, as well as
monitoring and evaluation of care. This level of care assumes that a first-level hospital has a
functional operating room with support services. Anesthesia and perioperative care providers
including nursing is critical at this level. As previously noted, all surgical procedures in children <
1 year old should be referred to higher level of care expect for emergent cases where no referral is
possible. In the scenario that a child < 1 year old must undergo general anesthesia at this level, the

most senior anesthesia provider should care for the child.

7.2.3 Optimal resources for advanced/complex surgical care (referral hospital)

The suggested optimal resources for advanced/complex surgical care are summarized in
Tables 6. For this level of care, the key resources are training and the supplies needed to support a
broad spectrum of specialized children’s surgical care that is often multidisciplinary. Surgical,
anesthesia, and nursing providers must have more advanced training, and a broader range of allied
health personnel must be present to support specialized services. It must be emphasized that the
quantity and type of advanced/complex surgical care delivered at different types of referral
hospitals can vary considerably between countries, and depends on resources available as well as
geographic location.  Thus, individual countries must decide how best to distribute
advanced/complex surgical care. To facilitate this decision- making the OReCS program has
outlined some of the general differences that should distinguish the type of surgical care for child

provided at second and third level facilities, and national children’s hospitals (Table 8).
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7.2.4 Optimal resources for children’s anesthesia care

In contrast to surgical subspecialties where procedures can be specifically defined by levels
of care, anesthesia and peri-operative care must take into account the child’s age and risk
stratification as determined by the child’s co-morbidities. This principle led to the following
summary anesthesia recommendations which should be used in addition to the specific surgical
recommendations by level of care. Of note, these recommendations include a specific
recommendation for the first-level hospital in which all children < 1 year old that require general
anesthesia should be transferred to a higher level of care. The only exception is infants requiring
emergent surgical procedures in which transfer is not possible. This recommendation comes
directly from observational data on adverse outcomes in infants. Children less than 1 month
undergoing general anesthesia have an approximately 6 times higher risk of cardiac arrest than do
infants between 1 month and 1 year of age and children between 1 month and 1 year have an
approximately 4 times higher risk of anesthesia-related cardiac arrest than in children aged 1 to 18
years old30-32,

e At any level of care where children’s surgery is performed under general anesthesia or
regional anesthesia, there should be a trained anesthesiologist or non-physician anesthesia
provider available to provide care during the procedure (exception is for minor surgery
under local anesthesia)

e GICS and the WFSA view anesthesiology as a medical practice. Wherever and whenever
possible, it is highly recommended that anesthesia delivered to a child should be provided,
led or overseen by an anesthesiologist. =~ When anesthesia is provided by non-
anesthesiologist, these providers should be directed and supervised by anesthesiologists in
accordance with their level of training. When no anesthesiologists are present at a specific
hospital level, leadership should be provided by the most senior anesthesia provider

available
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Alternatives to general anesthesia should be developed and explored (local and regional
anesthesia) at all levels of care whenever applicable

Size specific anesthesia monitors and equipment should be available at all care levels and
facilities in which general anesthesia is provided to allow for children to be adequately
monitored

Programs for post-operative pain management should be developed in at all levels where
children’s surgery occurs

Unit sufficient resources are available to ensure that physician anesthesiologists are
physically present at every level where children’s surgery occurs, pediatric surgical
networks for telemedicine, telephone consultation or other communication should be
developed and made standard procedure that take into consideration specific anesthesia

perspectives in regard to caring for children
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TABLE 4. Optimal resources for basic surgical care. This type of care is designed to be delivered at
the Health Center Level-.

SCOPE OF PRACTICE

Function

Screening for surgical disease
Resuscitation and Triage
Training of health care workers
Referral to higher levels of care
Community Health Education

BASIC SURGICAL CARE

Age of patients

All ages

Anesthesia

Local anesthesia for minor procedures.

Examples care
provided (See
Appendix 1 and
2 for a more
detailed list)

Training &
staffing

Injuries Resuscitation with basic life support measures, suturing and dressing of
simple wounds, splinting of closed, non-displaced fractures
1st degree burns < 10% TBSA and not including face, hands, GCS Score

Congenital Screening for congenital anomalies (e.g., abdominal wall defects, hernias,

anomalies anorectal and urogenital abnormalities, limb deformities, hip dysplasia,
cardiac anomalies, neural tube defects and craniofacial anomalies (cleft
lip/palate)

Infections Screening for surgical site infections, intra-abdominal infection, bone and
joint infections. Treatment of superficial abscess with incision and
drainage

Tumors Screening for tumors

Others Circumcision using a Plastibel

Vision screening
OPTIMAL RESOURCES |

Human
resources

Removal of visible foreign bodies in the ear and nose
Hearing screening

Community health workers, general practice nurses, and others

Required skills

Screening: congenital anomalies, surgical diseases, surgical site infections
Resuscitation and stabilization: basic life support measures including
airway management, peripheral vascular access, insertion of nasogastric
tube, initial burn management

Care of trauma wounds: arrest of bleeding, cleaning, suturing, dressing,
splinting

Care of postoperative wounds: cleaning, dressing, removal of stitches
Pain management: use of non-opioid analgesics

Physical
resources

Infrastructure

Infrastructure to support basic services
Availability of transportation to higher level of care

Equipment &
supplies

See OReCS: Supplies, Equipment and Infrastructure Document

Quality & Safety

Supervision and mentoring
Data collection for Quality Control
CME/CPD

a Equivalent to small hospital /health center in the WHO health facility classification system (WHO Level 1).
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1
2
3 TABLE 5. Optimal resources for intermediate surgical care. This type of care is designed to be
: delivered at First-Level Hospitals=.
? INTERMEDIATE SURGICAL CARE
8 SCOPE OF PRACTICE |
9 24 /7 emergency surgical care
10 . Diagnosis and treatment of the most common pediatric surgical conditions
Function .
11 Training of health care workers
12 Referral to next level of care for complex procedures
13 Age of patients | All ages®
14 Anesthesia General anesthesia (ASA I+1I) Referral ASA >2
12 Injuries Resuscitation with advanced life support measures including fluid
management and nutrition
17 Trauma laparotomy
18 Closed and open fractures
19 Diagnosis and stabilization of neurological trauma (e.g., epidural
20 hematoma, includes emergency burr hole if transfer not possible)
21 Treatment of burns (<10% not involving face, hands and perineum)
22 Examples of Congenital Inguinal hernia repair in older children
23 care provided anomalies
24 (see Appendix 1 | Infections Incision and drainage of abscesses, pyomyositis and septic arthritis
25 and 2 for a more Appendicitis, Intestinal Perforation
26 detailed list) Thoracostomy tube for empyema
;; Drainage and debridement of osteomyelitis
29 Tumors Excision of benign tumors
30
31 Others Intestinal obstruction (e.g., intussusception, enterolysis for adhesions)
32 Foreign body removal from ear, nose, airway and esophagus
33
34
35 Human General doctor or non-physician surgical provider
36 Anesthesiologist +/- anesthesia provider
37 resources Perioperative and ward nursing, Physiotherapist
38 Training & Basic knowledge of common childhood conditions
39 raming Advanced Trauma Life Support (ATLS); Pediatric Advanced Life Support
40 staffing PALS); SAFE
Required skills ( ) course

41 q Antibiotic stewardship
42 Pediatric pain management
43 Pediatric Anesthesia experience
44 P Operating room, recovery area, and children’s ward
22 Physical Infrastructure Availability of transportation to higher level of care
47 resourees Egg}l}l’i‘:sent & See OReCS: Supplies, Equipment and Infrastructure Document
23 Quality & Safety Supervision and mentoring

Data collection for Quality Control
g? CME/CPD

a Equivalent to a district or provincial hospital in the WHO health facility classification system (WHO Level 2).
b All babies < 1 year old should be referred to higher levels of care due to increased anesthetic risk. Only
exception is life-threatening emergency when transportation is not possible.
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TABLE 6. Optimal resources for complex/advanced surgical care. This type of care is designed to
be delivered at the referral hospital level. Referral hospitals include Second- and Third levels
facilities, and National Children’s Hospitals=.

COMPLEX/ADVANCED SURGICAL

SCOPE OF PRACTICE
Advanced diagnostic services and multidisciplinary specialized care
Receive referrals from other hospital levels

Training of health care workers

Research and Advocacy

Develop standards of care

Function

Age of patients

All ages

Anesthesia

All types of anesthesia including neonatal, cardiac and neuro anesthesia

Examples of
care provided
(See Appendix 1
and 2 for a more
detailed list)

Training &
staffing

Injuries All traumatic injuries referred from lower levels of care, including
neurovascular injuries

Congenital All congenital anomalies referred from lower levels of care, including

anomalies repair of anorectal malformations, urogenital anomalies, congenital heart
disease and meningomyelocele, hydrocephalus

Infections All surgical infections referred from lower levels of care, including
complex soft tissue infections, osteomyelitis, intracranial infections

Tumors All benign and malignant tumors, including abdominal and urological
malignancies

Others

Human
resources

OPTIMAL REASOURCES |

Trainees: Medical Students, Surgical Residents and Surgical Subspecialty
Fellows

Physician Human Resources:

Pediatric Surgical Specialists: general pediatric surgery; cardiac surgery;
ENT surgeon; neurosurgery, ophthalmology; oral and maxillofacial

surgery; orthodontics; orthopedic surgery; plastic surgery; urology
General pediatricians and pediatric specialists: Anesthesia, Critical Care,
Cardiology, Oncology, Gastroenterology, Neurology, Nephrology,
Radiology, and others

Non-Physician Human Resources: All Support specialists and staff in
relevant specialties including perfusionists, Speech pathologist,
occupational/physical therapists

Required skills

Appropriate skills and training necessary to provide such specialized
pediatric surgical care including neonatal critical care

Structured Education for Trainees (all levels)

Management and administrative skills

Physical
resources

Infrastructure

Dedicated space for pre-operative and post-operative evaluation
Dedicated Children’s inpatient ward, ICU and NICU

Endoscopy capability- EGD, colonoscopy, bronchoscopy

Complete radiology capability (CT/MRI/Ultrasound/Fluoroscopy)
Cardiac catheterization lab, cardiopulmonary bypass

Equipment &
supplies

See OReCS: Supplies, Equipment and Infrastructure Document

Quality & Safety

Supervision and mentoring; Data collection for Quality Control
CME/CPD; Morbidity and Mortality Conference
Trauma Conference; Tumor Board

a Equivalent to a district/provincial hospital or referral hospital in the WHO health facility classification
system (WHO Level 2 or 3)
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TABLE 7. Suggested distribution of advanced/complex care at different levels of referral hospitals.
Higher levels of care assume the infrastructure/services/functions of lower levels of care are

present.
Type of re ferral e General Human Required
hospital Responsibilities . . Infrastructure
anesthesia resources skills

24/7 Emergency | Yes, including | Specialists in Advanced Children’s wards,
surgical care, some complex | some areas of surgical, clinics, operating
Selected more cases with children’s anesthesia, and | rooms, and
complex cases comorbidities | surgical care nursing skills recovery areas

Second- level (Limit of ASA | provided in the majority

Health care
worker training

111)

of children’s
surgical care

Appropriate

referral

Comprehensive Yes, including | Specialistsin all | Advanced NICU, PICU, burn

surgical care for | complex cases | areas of surgical, unit
Third-level children? with children’s anesthesia, and

comorbidities | surgical care nursing skills
(All ASA) provided in all areas of
Pediatric children’s
anesthesiologist | surgical care
Multidisciplinary | As above As above As above As above
and chronic care
Training in

Training, multidisciplina
National education and ry and chronic
Children’s research in all care
hospital children’s

surgical

specialties

Development of

standards of care

Advocacy
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8. STRATEGIES FOR IMPROVING CHILDREN’S SURGICAL CARE

8.1 Training

There is a critical need to improve the knowledge and skills of those who care for children
with surgical conditions at all levels of the healthcare system, from the community health worker to
the general doctor and pediatrician, and the surgical, anesthesia, and perioperative care specialists
at the tertiary referral hospital. A variety of other professionals are also critical to the treatment of
children with surgical conditions including, but not limited to nursing, laboratory and X-ray
technicians, operating room personnel, and rehabilitation specialists. A table of recommended
human resources at each heath care level is provided in Appendix 3.

The scale of the global surgery workforce problem is perhaps best illustrated by estimation
of the Lancet Commission on Global Surgery (LCoGS) that there will be a deficit of 2.3 million
surgical providers by the year 2030. Krishnaswami et al. have recently reviewed pediatric surgical
workforce needs with similarly dire conclusions.33 Anesthesia providers and perioperative nursing
staff are also severely limited.3* Lack of funding, limited training opportunities and deficient
political support, in combination with a critical lack of mentors, were identified as important
limiting factors.

Greater attention is needed worldwide to define and optimize the training of doctors, non-
physician providers, nurses, and allied health professionals in the surgical care of children. This
includes developing means of improving knowledge and skills imparted during undergraduate
medical education, as well as the knowledge and skills acquired during postgraduate training.
There is a need to integrate the surgical care of children into basic medical school curriculum and
house-officer training, as well as in specialist training, for example, in anesthesia, orthopedics,
neurosurgery, among other disciplines. This expanded education would assure that all graduates

assigned to work in rural hospitals would have the skills needed to assess and treat children with
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the most common surgical conditions. Existing educational resources may be used and new
integrated modules may be developed.35>-4! Standardization of curricula that focus on improving
children’s surgical care skills could be an important tool for raising the standard of such care
worldwide. There is also a clear need to increase the number of fellowships that focus on children’s
surgical care after completion of formal surgical residency training.

Training should reflect the surgical needs of the pediatric population served. Rather than a
vertical approach that focuses on specific diseases, a holistic approach based on packages of
conditions is recommended. There is a need to define a specific set of diagnostic and therapeutic
skills to care for children with surgical conditions at every level of the health care system (Table 8).
Such training could be provided to all levels of the health system by professional associations in
countries where this type of organization is possible. Alternatively, training packages could be

delivered regionally when not possible in individual countries.

Finally, there is need for continuing medical education (CME) for all practitioners caring for
children with surgical conditions. CME is critical to prevent decay of knowledge and skills,
especially among those who do not see large numbers of children with surgical problems daily. It
also helps staff to maintain competence and learn about new and developing areas, technology, and
innovations in their respective fields. Teamwork, staff and inter- and intra-departmental
relationships are enhanced and thereby overall competencies and performance improves as well.
In addition, CME courses offer the opportunity to better define the core essential elements of
children’s surgery for any environment. By so doing, they can influence the knowledge and skills
imparted in undergraduate and postgraduate training. Adequate and appropriate resources should,
therefore be committed to CME in a planned and ongoing manner within and between hospitals and

levels of care.
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TABLE 8. Training objectives for different types of facilities

Type of facility (DCP3
classification)?2

Level
of
Careb

Training Objectives

Health center

I

Train birth attendants and community health workers to recognize the most
common (often visible) congenital anomalies and provide basic counseling.
This has been done successfully for conditions such as clubfoot, cleft lip, and
cleft palate. Training could be expanded so that birth attendants screen for
conditions such as hydrocephalus, spina bifida, hernia, anorectal malformation,
hip dysplasia and undescended testes.

Create community health worker manual focused on identifying and
addressing surgical conditions and injury prevention

First-level hospital

I-11

Emphasis on training the workforce to identify and treat an essential package
of children’s surgical conditions. This would include some emergencies that
must be treated at this first level of the health system where surgical services
are provided.

A major emphasis would be resuscitation and emergency care and transfer
children to a higher level of the system where more definitive care can be
provided.

Safe anesthesia and perioperative care training and training of perioperative
nursing

Consider conducting training sessions at second or third level hospitals to aid
in creation of links of referral.

Referral
hospital

Second- level
hospital

LIL III

Essential children’s surgical services and selected more complex conditions.
Skills and procedural training to address a selection of more complex surgical
needs

Third level
hospital

L 1L III

Definitive treatment for comprehensive children’s surgical services.

Skills and procedural training to meet this need, across disciplines.

May be met through separate specialists, or through surgical, anesthesia, and
nursing providers trained across disciplines for specific procedures.

National
children’s
hospital

L 1L III

Subspecialist training to meet comprehensive and more super-specialized
surgical needs (e.g., cardiac or neurosurgery)

Multi-disciplinary focused training integrating all members of the advanced
health-care delivery team.

a See Table 1 for equivalent health care facilities in the WHO classification system.
b Levels of care is based on the complexity of surgical care (see Table 2 for details)
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8.2 Quality improvement

A variety of strategies can be used to improve the quality of healthcare delivered to
children.? Perhaps most important is medical audit, which improves medical care by routinely
monitoring the elements of diagnosis, treatment and outcome. By always examining the outcomes
of patients, it is possible to evaluate the performance of individual providers as well as the system
in which they work. Quality improvement for children’s surgical care should take several forms,
including routine, systematic review of the structure, process and outcomes of care (Figure 1). For
quality improvement activities to be effective they must be predictable and done an ongoing
manner, with feedback provided to all stakeholders so that appropriate action can be taken.
Reporting requirements are likely to be less intensive at basic and intermediate levels, and more

extensive at advanced/complex levels.

8.2.1 Structural improvement

This refers to the physical and human resources available for care. By periodically assessing
the available resources (e.g. number of trained specialists, procedure volume, availability of
equipment and supplies) gaps and limitations can be identified and addressed to improve the
quality of care. This also helps in planning and allocation of resources to ensure optimal utilization

and cost effectiveness.

8.2.2 Process improvement

This relates to the care that patients receive. By assessing the process of care, tasks can be
standardized and checklists and guidelines can be developed based on identified gaps and
problems. This will help to improve the quality of surgical care. Process improvement includes
monitoring and tracking of outcome measures and peer review; it helps to improve the quality of
surgical care. This also helps to establish benchmarks against which proposed improvements can
be compared as well as for future aspiration. Many outcomes can be monitored; some take little

time while others are more complex.
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8.2.3 Morbidity and mortality conferences

The field of surgery has a long tradition of discussing deaths and complications in search of
identifying preventable factors. Morbidity and mortality conferences are based on open, non-
punitive education focused on peer review with the goal of identifying correctable problems with
the individual practitioners and systems, all designed to improve performance. Predetermined
audit filters (e.g., anesthetic complications, inpatient deaths, surgical site infections) can help
determine which cases need peer review. Actionable factors should be identified and acted upon to
improve subsequent outcomes. This last process is referred to as “loop closure” and is a critical

component of all quality improvement work.

8.2.4 Preventable death studies
Reviewing the deaths that occur at an individual hospital or within a health system is an
essential tool for quality improvement. When a preventable death is identified, steps can be

undertaken to prevent similar problems in the future.

8.2.5 Complications

Tracking complications is an important tool for assessing quality of care. This process
attempts to identify complication rates that are higher than would normally be expected. Surgical
site infections, for example, are gaining greater emphasis, but more work is needed to define
optimal quality metrics in resource-limited settings.
8.2.6 Risk-adjusted mortality

This strategy allows hospitals to compare their outcomes based on the type of patients they
treat. Comparisons can be made against other hospitals and predetermined national norms and
benchmarks. Identifying hospitals with higher risk-adjusted death rates can be an important first
step in the performance improvement process. Risk-adjusted mortality rates are commonly used to
evaluate trauma programs. These can serve as the basis for specific quality improvement

interventions.
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8.2.7 Data collection and surveillance

Children’s surgical services must incorporate ongoing collection of data at hospital and
national levels. Data on surgical epidemiology, disease trends and patterns, treatments and
outcome, as well as resources should be continuously evaluated. This will help in planning and
modification of treatment strategies, resource allocation and training, as well as prevention and
control measures. Such data collection and surveillance should include the deployment of electronic
medical records system, disease specific registries (e.g. congenital anomalies, trauma, cancer, etc.)
and trainee databases. Integrating this data collection with existing public health surveillance will

be critical to linking with broader child health initiatives.

8.3 Hospital assessment

Hospital assessment with verification of resources has proven to be a necessary tool for
improving quality of care in high-income countries. Most low-resource settings also have some
mechanism for monitoring the function of their hospitals, but the completeness and effectiveness of
this monitoring is variable.#2 Government-run hospitals may be more likely to have monitoring
systems in place than private facilities. Hence, there is a precedent for the concept of assessment
and verification as a mechanism for improving and monitoring children’s surgical services in most
low-resource settings.

The GICS program recommends assessment and evaluation of hospitals to be done by
internal country accreditation mechanisms, where they exist (e.g. Ministry of Health, training
colleges). In the absence of in-country accreditation programs, invited external reviewers could

assist with assessment and evaluation.
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Figure 1: Quality improvement for children’s surgical care
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9. RESEARCH

9.1 Overview

The importance of research in improving surgical care of children in low-resource settings
cannot be overstated. Its roles are multiple: providing relevant information for management in low-
resource settings, quantifying global burden of surgical disease in children, identifying gaps in
provision of care, and generating data for advocacy for equitable resource allocation for the surgical
care of children.#3 While research may be through academically affiliated institutions, non-
academic institutions providing children’s surgical care may also be engaging in important
scholarly activity, as the range of facilities providing children’s surgical care is diverse. The key
research needs identified by the GICS were (1) the creation of regional research hubs, and (2) the

deployment of appropriate institutional patient databases.

9.2 Regional research hubs

These hubs would each cover and support several related countries in one region. Ideally,
they would include one or several health care researchers. Their roles would be to provide research
support to children’s surgical providers, including seeking funding, project design, IRB
requirements, research ethics, data management and analysis, and manuscript writing and
publication. They would also be able to deploy and assist in the adoption and maintenance of the
institutional databases. They would offer training for providers and trainees, primarily through
workshops and hands-on, on-site research fellowships mentoring providers through all the stages
of a research project completion. The governance and financing of these regional hubs would
ideally develop through existing collaborations between countries or may be coordinated through
GICS or similar international organization. The regional research hubs should also align with the

regional offices of the WHO Emergency and Essential Surgical Care offices and contribute to their
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Global Surgery Database 44. At the national level this data should also be shared with the Ministry

of Health to help inform national health policy that is country specific.

9.3 Children’s surgical database

The database requested by GICS providers needs to be simple to use at the point-of-care (therefore
mobile-device based), limited in complexity to under 20 fields per case, able to function in both
online and offline mode, and stored remotely (cloud-based in the regional research hubs). The
target population would be pediatric surgical inpatients, though a similar tool could be used for
outpatient clinic patients. Data would be prospectively collected for both ongoing audit/quality
management and for actual research - thus, locally the data would contain patient identifiers, while
the remote upload would be anonymous. Consent for data collection and research would be
obtained on patient admission. The principal crosscutting areas identified for data collection and
subsequent research were congenital birth abnormalities, childhood cancer, and injury/critical
care. In order to foster long-term adoption of the database collection process and create an
institutional culture of continuous data collection, the database would be initially deployed for
short-term “sprint audits” and research projects (2-4 weeks), then gradually transitioned to longer-
term collection. More specific disease-based registries, may also be established. Detailed research

objectives by level of facility are provided in Table 9.
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TABLE 9. Research objective for different types of facilities

Type of facility?
(DCP3 classification)

Level of
Careb

Research Objectives

Health center

Ensure basic birth and death registry

Generate population-based data on the prevalence of congenital surgical
conditions. The necessary data collection is better achieved by incorporating
basic screening for congenital anomalies into the birth and 6-week routine
infant vaccination campaigns and well-baby cards.

A simple check of a box for suspected abnormality by body area may then
engender referral to a regional institution

Such population-based data may then be analysed by paediatric surgical
providers at higher health care system levels with the assistance of the
regional research hubs

First level hospital

LI

Prevalence, burden of disease and access studies, and injury epidemiology
studies.

The regional research hubs would provide the technical and logistic support
for such studies such as the development of surgical indicators/ data points.

Referral
hospital

Second
and third-
level
hospital

LIL III

Database for surgical conditions in children for both epidemiological and
outcome purposes. General surgeons typically provide the surgical care of
children with several common conditions, and monitoring the quality of care
provided at this level is important for identifying gaps in in infrastructure,
personnel, and training.

Data generated through such databases would again be made available to
children’s surgical providers for research projects coordinated through the
regional research hubs.

Children’s
Hospital

LIL III

At the national referral “centre of excellence”, research would be conducted at
multiple levels. Epidemiological and outcomes studies on a variety of
children’s surgical conditions at the national level would be possible using the
standard inpatient database.

Disease-based registries may be established

Higher-level interventional studies would also be fostered by the regional
research hubs in order to identify best practices for low-resource settings and
contextualized management solutions

Access to care, disparities, and financial risk protection and catastrophic
health expenditure due to children’s surgical conditions would be analysed
across populations

Basic and translational science programs to advance knowledge in local
disease processes

Hub for research administration and courses in ethical conduct of research

a See Table 1 for equivalent health care facilities in the WHO classification system.
b Levels of care is based on the complexity of surgical care (see Table 2 for details).
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10. INTEGRATION OF CHILDREN’S SURGERY INTO HEALTH SYSTEMS

Children’s surgery should be integrated into an overall national health plan. This should
include children’s surgery being integrated into childhood healthcare plans as well as the National
Surgical, Obstetric and Anesthesia Plans (NSOAPs). There are also opportunities to align with
obstetric - maternal health initiatives focused around prenatal care and delivery. At the institutional
level, children’s surgery should exist as an integral component of child healthcare services to
address the social, emotional and psychological needs of children. Such integration also ensures
that available physical and human resources are adequately allocated for children’s surgical care. At
the national level, this involves political jurisdictions designating hospitals at varying levels of
complexity for children’s surgical care. Emergency child health services, transfer criteria and
transfer arrangements between levels of care and between hospitals must be planned to ensure
timeliness and safety. National children’s surgical plans may also involve discussion of the role of
“niche” hospitals, especially for non-emergent specialty care, as these hospitals provide essential
care in many low-resource regions of the world. Governance and finance of these hospitals within

the health system and the role of public-private partnerships are key areas for discussion.

11. INTERACTION WITH AND COORDINATION OF STAKEHOLDERS

Global health initiatives have often struggled to implement changes at scale. It is reasonable
to expect that introducing the guidelines for the optimal surgical care of children will face similar
challenges unless there is close collaboration with multiple stakeholders. This planning will require
coordination through ministries of health, promotion through professional societies and networks
as well as parent-community groups in grass-roots lobbying efforts. Furthermore, continued
integration and coordination of specialties related to children’s surgery is paramount to successful

implementation of children’s surgery health initiatives. Stakeholders at different levels of the
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hospital system, including community health centers and district hospitals must similarly be
represented in order to improve surgical capacity and outcomes for children in low-resource

environments.
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APPENDIX 1: Childhood surgical procedures for different facility types classified by pediatric surgical subspecialty

Referral hospital
Special Health Cent First-level hospital i i g
pecialty ea emter LSS T Second-level hospital Third-level hospital Natlo:zls;:)liltl:ltliren S
Anesthesia Local anesthesia | General Anesthesia General Anesthesia for General Anesthesia for all General Anesthesia for

without invasive
monitoring or post-
operative ventilation;
Children < 3 months old
and ASA > 3 referred

most Major surgeries; all
ages

specialized surgical
procedures; all ages and co-
morbidities

specialized surgical
procedures, all ages and
co-morbidities

Cardiac Surgery

Cardiovascular
examination for
congenital heart
defects, ECG

Medical treatment (PE2)
of PDA-dependent
diseases, Basic
Echocardiography

Same as First-level
hospital

Surgical closure of PDA,
Surgical correction of simple
coarctation (non-neonatal)

All cardiac surgery
procedures including
Catheterization for ASD
and pulmonary valve
stenosis, Palliative
treatment of TOF

Critical Care

Recognition of
illness severity,
Treatment of

Airway Management,
Resuscitation and
stabilization, Venous

Acute pediatric
emergencies, Treatment
of ARDS, Septic Shock,

All NICU and PICU
procedures, Treatment of
traumatic brain injury,

All NICU and PICU
procedures, All co-
morbid conditions

pneumonia, Cut-down, Treatment of | Coma Meningoencephalitis, Cardiac
dehydration sepsis, Pneumonia, failure
Meningitis
General Surgery I1&D of Trauma and Emergency | Trauma Thoracotomy, All General Surgery All General Surgery
superficial laparotomy, Emergency | ARM & Hirschsprung procedures including repair procedures
abscess, Simple | colostomy, Hernia repair | Disease of gastroschisis and
and minor Trauma amputation, omphalocele, intraabdominal
lacerations Thoracostomy, malignancy
Anoplasty (cut-back)
Neurosurgery Diagnosis and Exploratory Burr Holes, | Trauma Craniotomy ICP monitor, Intracranial Vascular Malformations,
Triage of Trans-fontanelle infection, Hydrocephalus, Complex cranial tumors,
Neurotrauma Ventricular Tap Myelomeningocele, Congenital Spinal
Neuroendoscopy Deformities, Cranial
Malformations, Epilepsy
Ophthalmology Antibiotic eye Foreign Body, Corneal Lid Lacerations, Corneal | Cataract surgery (all ages), Glaucoma and corneal

drops, Irrigation
of eye after
chemical injury

Scratch, Hyphema

laceration, Cataract
operation (> 10 years
old)

squint surgery, primary
closure of trauma, Simple
ptosis surgery

procedures, Retinopathy
of premature procedures,
Oculoplastic procedures
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Oral Maxillofacial | Simple Dental extraction Repair of cleft lip/palate | Facial reconstruction, All Oral Maxillofacial
Surgery lacerations, Fabrication of feeding Distraction osteogenesis, Procedures
Antibiotics plates, Pre-surgical Osteosynthesis
naso-alveolar molding,
Orthopedic Splinting for Wound care for open Closed Reduction for Hip | Definitive management of Excision/Reconstruction
Surgery simple fractures | fractures, Drainage for Dysplasia, Pinning osteomyelitis/septic arthritis, | of boney tumors,
orthopedic infections slipped capital femoral All vascular injuries, Spina Correction of brachial
(Osteomyelitis), Ponseti | epiphysis, Fasciotomy, Bifida, Muscular Dystrophy plexus injury, Tendon
technique for club foot Syndactyly release transfers, multiple
congenital deformities
Otolaryngology Otoscopy, Drain superficial head Excision of benign neck | Parapharyngeal & Laryngotracheal
Rhinoscopy, and neck abscess, mass, tonsillectomy retropharyngeal abscess, reconstruction, Slide
Removal of Tonsillitis treatment, Tympanoplasty, trachoplasty, Complex
foreign body Swallowed foreign body, Ossiculoplasty, Tympano- head and neck mass
from ear, nose Torticollis Mastoidecomty, Bone excision
anchored hearing aids
Plastic Surgery Simple Management of 2nd Complex laceration Soft tissue coverage (grafts, Complex reconstruction
Laceration degree burns, repair, Vascular shunt to | local flaps, free tissue after tumor excision,
Repair, Escharotomy, preserve inflow in transfer), Repair of cleft Management of complex
Management of | Stabilization of Vascular | trauma, Revision lip/palate, management of cranial vault and hand
1stdegree burns | Trauma and Wound amputation, craniofacial & congenital anomalies
Sepsis hand anomalies
Urology Urinary Tract Circumcision, Cystostomy, Hypospadias and Epispadias Mitroffanoff intervention
Infection, Local Paraphimosis, Vesicostomy, treatment, Urethral value for spina bifida, Kidney
wound care Orchiopexy, preputial- Orchiopexy, Imperforate | resection, complex repair of Transplant
after plasty, Urethral hymen bladder exstrophy,
circumcision catheterization nephrostomy, Genitoplasty,

Urolithiasis management

Abbreviations- ARDS- Acute Respiratory Distress Syndrome; ARM- Anorectal Malformation; ASA- American Society of Anesthesiologist physical status
classification; 1&D- Incision and Drainage; NICU- Neonatal Intensive Care Unit; PE2- Prostaglandin E2, PICU- Pediatric Intensive Care Unit; TOF-

Tetralogy of Fallot
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APPENDIX 2: Childhood surgical procedures for different facility types classified by Surgical Condition

Surgical _ _ Referral hospital
Condition Health Center First-level hospital Second-level hospital Third-level hospital Natmﬁzls;liltl:liren S
Trauma/ Resuscitation: BLS | Resuscitation: ALS, ATLS | Resuscitation: All, NICU, PICU Resuscitation: All, NICU, All
Injuries Injuries: Injuries: Injuries: PICU
Wound care for Thoracostomy Trauma Thoracotomy Injuries:
simple lacerations, | Trauma Laparotomy Renal/Urethral trauma Complex Neuro-trauma
Fractures: closed Trauma-amputation Vascular shunt Complex neurovascular
non-displaced Fractures: Fasciotomy extremity injuries
Burns: 15t degree Closed reduction, Open Craniotomy including
1&D with external fixator | Fractures: limb spearing operations
placement Complex nonunion & malunion, | Fractures: All including
Burns: 1st, 2nd degree < Pinning for slipped capital Cranial fractures
10% TBSA, excluding femoral epiphysis Burns:
face, hands, perineum Burns: 1st, 2nd degree < 10% >109% TBSA Burns
Simple escharotomy TBSA excluding face, hands, including face, hands,
perineum perineum
Congenital Screening: Inguinal hernia/ Neonatal intestinal obstruction, | Gastroschisis & All
anomalies Abdominal hydrocele repair, Meatal stenosis, Omphalocele
hernias, Relief of urinary Orchidopexy for testicular Anoplasty and Pull
Urogenital obstruction: torsion & palpable through for
abnormalities, catherization & undescended testes, ARM/Hirschsprung,
Hip dysplasia & suprapubic cystostomy, Closed reduction and Pavlik Hypospadias/epispadias,

limb deformities,

Club foot: non-operative

harness for hip dysplasia,

Development dysplasia of

Congenital heart manipulation, Club foot operative treatment, Hip, Clubfoot, PDA,
defects, Treatment of PDA Hydrocephalus Coarctations, TOF, Spina
Neural tube dependent disease with bifida, myelomeningocele,
defects, IV prostaglandin E2 meningocele, dysmorphic
Craniofacial syndromes,
anomalies craniofacial abnormalities,
syndactyly
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Infections 1&D of superficial Thoracostomy for Leprosy, Tonsillectomy Advanced osteomyelitis, All
abscess empyema 1&D of neck abscess tenosynovitis, sepsis and
Laparotomy for septic shock, 1&D of
Appendectomy, typhoid retropharyngeal abscess,
complications, treatment for intracranial
I&D of superficial, infections (hydrocephalus,
pyomyositis, perianal, subdural empyema)
anorectal abscess, Septic
arthritis, Osteomyelitis,
Extraction, drainage of
abscess, caries
Tumors Screening for all Biopsy of palpable or U/S | Biopsy of all tumors, Abdominal and urologic All
abdominal tumors | visualized mass Excision of benign malignant tumors
Excision of benign tumors/cysts Malignant tumors of
tumors/cysts Diagnosis of malignant extremities
tumors Head and neck tumors
Simple intracranial tumors
Others Male circumcision | Central venous line Functional and obstructive Muscular dystrophy, limb All

using plastibel,
Rectal prolapse
reduction

Foreign body
removal from ears,
nose, mouth

Laparotomy for
Intestinal obstruction

urinary pathology (pelvic-
ureteral obstruction)
Arthrotomy synovectomy
Shunt Tap & Trans-
fontanelle Ventricle Tap

reconstruction

ureteral duplication
anomalies, vescio-ureteral
reflux

Free Tissue Transfer, Local
Flaps, Amniotic band release
tympanoplasty,
Ossiculoplasty,

Abbreviations-ALS- Advanced Life Support; ATLS- Advanced Trauma Life Support; BLS- Basic Life Support; ARM- Anorectal Malformation; I&D- Incision
and Drainage; NICU- Neonatal Intensive Care Unit; PICU- Pediatric Intensive Care Unit; PDA- Patent Ductus Arteriosus, TBSA- Total Body Surface Area;

TOF- Tetralogy of Fallot; U/S- Ultrasound
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APPENDIX 3. Human resource for different types of facilities

Type of facility Level of | Human Resources
(DCP3 classification)? Careb
Health center I Non-Physicians: Trained Birth Attendants, Community Health Workers, General Practice Nurse
Physicians: General Medical Physician, Clinical Officers
First-level hospital I-11 Non-Physicians: Perioperative Nurses, Physical and Occupational Therapist, Orthopedic officer, X-ray Technician,
Biomed and Laboratory Technician, Anesthesiologist +/- Anesthesia provider, Hospital Administrator
Physicians: General Doctor or Non-Physician Surgical Provider
I, II, 111 Non-Physicians: In addition to First-level Hospital Requirements, Pediatric Nurse, Orthotics Personnel available
Second- level (on call basis), Respiratory Care Specialists, Nutritionist, Dental Technologist
hospital Physician Resources: Physician Anesthesiologist, General Surgeon, Orthopedic Surgeon, Neonatologist, Pediatric
Critical Care Physician, Radiologist (On-call, Pediatric Radiologist Consultation by email)
L 1L, II1 Non-Physicians: In addition to Second-level Hospital Requirements, Cardiac Perfusionists and Speech pathologist,
Palliative care, Trainees- Nursing, Specialty Staff Students, Medical Students, Residents, Fellows
. Physician Resources:
Third level Pediatric Disciplines: Cardiology (with interventional capability), Oncology, Gastroenterology, Neurology,
hospital Nephrology, Radiology, Anesthesiologist; Intensivist; Neonatal Intensivist and Others
Referral Pediatric Surgery Disciplines (trained in pediatric subspecialty): General (Pediatric) Surgeon, Cardiac Surgeon;
hospital ENT; Oral and Maxillofacial Surgeon; Orthodontist; Orthopedic Surgeon; Plastic and Reconstructive Surgeon;
Urologist, Neurosurgeon with Pediatric Experience, Ophthalmologist
I, II, 111 Non-Physicians: All Specialists and Staff in First and Second-level Hospital including Cardiac Perfusionists and
Speech pathologist, Palliative care, Trainees- Nursing, Specialty Staff, Medical Students, Residents, Fellows
National Physician Resources:
. , Pediatric Specific Disciplines: Cardiology (with interventional capability), Oncology, Gastroenterology, Neurology,
children’s . . . : . o . . s
hospital Nephrology, Radiology including neuroradiology, Anesthesiologist including neuro and cardiac; Pediatric

Intensivist; Neonatal Intensivist and Others

Pediatric Surgery Disciplines (trained in pediatric subspecialty): General (Pediatric) Surgeon, Cardiac Surgeon;

ENT; Oral and Maxillofacial Surgeon; Orthodontist; Orthopedic Surgeon; Plastic and Reconstructive Surgeon;
Urologist, Neurosurgeon, Ophthalmologist, Transplant Surgeon
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a See Table 1 for equivalent health care facilities in the WHO classification system.
b Levels of care is based on the complexity of surgical care (see Table 2 for details).
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1. Summary

This document is intended as a supplement to the Optimal Resources for Children’s Surgical Care:
Guidelines for Different Levels of Care. It contains detailed information on the supplies, equipment
and infrastructure necessary to perform essential children’s surgery. The information is organized
by hospital level as well as by surgical and anesthesia subspecialty.

The focus of this document is the essential supplies and equipment necessary to provide
intermediate care for children at a first-level hospital. The main reference are Tables 2 - 6, which
itemize the essential supplies and equipment necessary to provide safe surgery at first-level
hospitals!. Table 7 is the additional supplies and equipment necessary to provide surgical care
specifically to children at first level hospitals. This additional information was developed directly
from the specialty working groups described in the OReCS: Guidelines for Different Levels of Care
document.

Equipment recommendations by the WHO Essential Surgical Care (EESC) Compiled from the WHO
Manual for Surgical Care at the District Hospital is contained in our itemized lists2. The WHO list
appropriately recommends both a pediatric anesthesia system and pediatric resuscitator sets at the
district level hospital. We include specific equipment recommendations including ultrasound, and
neonatal and pediatric sizes for sphygmomanometers, central venous catheters, chest tubes,
ventricular drains, endotracheal tubes and cling film for bowel coverage.

The additional sections of this document detail the essential supplies and equipment necessary to
provide advance and complex surgical care for children. This would typically be delivered at
secondary and tertiary hospitals, respectively. An overview table of supplies and equipment by
specialty for advanced and complex care is provided (Table 8). This information is followed by an
itemized list of select and necessary supplies and equipment for children’s surgery.
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2. Supplies and Equipment for Basic and Intermediate Care

Table 1: Overview of essential childhood surgical supplies for basic and intermediate surgical care
classified by specialty

Subspecialty

Pediatric Specific Supplies for Health Center

Pediatric Specific Supplies for Intermediate

Care

Anesthesia

Pulse Oximeters, Thermometers, Non-invasive

blood pressure monitors, Stethoscope

Oxygen supply, CO2 monitor, Laryngoscopes and
Endotracheal tubes, Regional anesthesia & IV

infusion

Cardiac Surgery

Pulse Oximeter with neonatal probe,

Electrocardiogram

Echocardiography equipment

Critical Care

Equipment for acute care resuscitation, Basic

medicine and equipment store

Equipment for resuscitation and stabilization,

Equipment and supplies for airway management

General Surgery

Patient transfer ability to higher levels of care,

Incision and Drainage Kit

Basic laparotomy instrument set, X-ray

Neurosurgery Basic equipment to assess neurotrauma Hudson Brace and Gigli saw for Burr Holes,
Equipment for Trans-Fontanelle Ventricular Tap
Ophthalmology Headlamp, Ophthalmoscope, Eye pads, Visual Same as Health Center

acuity chart, Saline for eye irrigation

Oral Maxillofacial

Dental Equipment- basic examination and

Dental casting machine

Surgery surgical hand instruments, Arch bars & wires,
Surgical drill and burs
Orthopedics Surgery | Wound care supplies, Splints, Plaster Bandages, | Basic orthopedic instrument set, Plaster rolls, X-
Crepe Bandages ray machine, Equipment for plaster removal
Otolaryngology Headlight, Basic ear and nose instruments, Same as Health Center
Screening Audiometer, Otoscope, Rhinoscope
Plastic Surgery Suture material, Basic wound dressing packs: Basic laparotomy or cesarean section instrument
sterile field, dressing tray, dressing towel, set
cotton balls/swabs, forceps
Radiology Ultrasound, X-ray, C-arm Computed Tomography Scanner
Urology Wound care supplies, Antiseptics, Antibiotics Urinary catheters, Basic minor surgical instrument

set, Basic wound dressings packs
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Table 2: Surgical Equipment for First Level Hospital

OPERATING TABLE

Hydraulic or Motor Driven

Height: approximately 85 cm.

Tabletop dimensions: Length ~200cm, Width ~80 cm

Exposed metallic parts to be made from stainless, acid proof steel.

Mobile table base with central braking system

Flexible inclination angles for back rest and leg rest, kidney elevator, Trendelenburg and reverse-Trendelenburg positions

Trendelenburg and Reverse Trendelenburg at least 252

Lateral tilt at least 182

Back rest inclination angle at least +552 to -252

Head rest inclination angle at least 452 up

Head rest inclination angle at least 202 down

Automatic stop in horizontal position

Accessories

Anesthetic Screen with clamp with telescopic tubes

Body restraint Strap with clamp

Padded Shoulder supports

Padded Leg support with swivel type clamp

Padded arm Rests 450 -500 mm long with two arm Clamps

Padded Lateral support with universal attachment Clamp

Padded rubber mattresses with Mackintosh covers

Head rest, IV drip stands attachable to the table

Gel cushions for head and neck support

ORTHOPAEDIC TABLE ACCESSORY

Attachments to operating table to allow positioning for specific procedures

Radiolucent surface

ORTHOPAEDIC TRACTION SYSTEM

MOBILE C-ARM X-RAY SYSTEM

Portable imaging system with digital Flat Panel Detector

Motorized, with range of movements: vertical >400 mm, horizontal travel >200 mm

Orbital movement -30 to +90 degrees

Swing/panning movement: +/- 12 degrees or more

Depth of C-arm: 650 mm or more

Needs to be lightweight, flexible and portable
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Imaging possible in multiple positions: sitting, supine (and possibly standing?)

Capability of pulse fluoroscopy to reduce radiation exposure

Connectivity to EMR database

Display - real-time imaging with viewing system

SURGICAL STOOL

Ergonomic design

Fixed flexible height with stump feet and anti-static cushion

Seamless upholstery

ANAESTHETIST STOOL

Ergonomic design

Seamless upholstery

MAYO TABLE

Stand for instrument trays

Antistatic castors, Stainless steel tray, 500 x 375 x 254mm

INSTRUMENT TROLLEY

Stainless steel shelves

Anti-static castors, 610mm X 460mm

ECG MONITOR

Recording ECG Leads: 12 standard Leads

Recording Channels: 3/1 User selectable

LCD display of ECG

Lead switching: manual and automatic

Sensitivity, mm/mV: 5, 10, 20.

Calibration signal: automatic and manual.

Diagnostic frequency range 0.67-150 Hz or greater

Filters for mains frequency, low frequency, muscle artefact, high frequency

Power requirements: 220 V, 50 Hz

Accessories

Patient cable

Chest electrodes

Limb electrodes

Strap electrodes

Bottle of ECG gel

OPERATING LIGHTS

Cordless
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LED light source

Li-ion battery with cost-effective replacement

Ergonomic design

Adjustable light intensity

Light field size 15 - 30 cm.

Color temperature 42002 Kelvin

Working range without focusing approximately 70 - 140 cm

ELECTROSURGICAL UNIT

High-frequency electrosurgical unit for execution of monopolar and bipolar surgery

Maximum output 300 W for monopolar cut

Activation: Double pedal switch to toggle between monopolar and bipolar functions

Bipolar electrode with pedal switch or with automatic Start/Stop system for coagulation

Memory: User shall be able to use at least 4 working programs

Safety: Neutral plate safety circuit, notifications and alerts with automatic reductions in power for safety

Accessories

Operative Foot-switch (usable as alternative to handle)

Reusable neutral plate

Kit of autoclavable Electrodes

Bipolar Forceps: 6

Straight Forceps - 18 cm (7")

SUCTION PUMP

Suction unit for Major Surgery Procedures, should be mains-powered

Mobile on 4 anti-static castors

Oil-free pump, maximum suction of at least 500 mm Hg

Free flow rate at least 25 1/min

Pedal Action

Protective thermal cut-out relay

Motor-protection cap preventing aspirated liquids or secretions from reaching and damaging the vacuum pump

Suction command with continuous adjustment

2 X 2,000ml canisters with airproof screwing-cap and independent overflow devices

Fast connectors and silicone tubing

Power Supply: 220V AC 50Hz.

Ventilation Fan for overheating

Accessories

Silicone Tubing, Sterilizable
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Transparent Cannula Holder, Sterilizable

Anti-Bacterial Filters

ANAESTHESIA MACHINE W/ VENTILATOR AND MONITOR

Anesthesia Machine used for delivering anesthetic agents to patient during surgery and ventilate patient

Patient monitoring system: ECG, EtCO2, Pulse Oximeter and airway pressure, NIBP, Temperature

Anesthesia gas delivery system, 02/N20/Compressed Air

Circle absorber system.

Precision vaporizer for halothane

Anesthesia ventilator

Accessories

Resuscitators, Adult / Child

Set of face masks, 3 Sizes

Corrugated hoses and tubing set for Pipeline 02

Corrugated hoses and tubing set for Pipeline Air

Hose assembly for piped Oxygen supply

Hose assembly for piped Nitrous Oxide supply

Hose assembly for piped Air-supply

Regulator and manometer for the pipe pressure hose (60 psi)

Connection from ventilator to anesthetic apparatus, autoclavable/reusable

Test bag, 1 liter

Peak Flow Meter

Power cord with grounding wire

OTHER FURNITURE

Kickabout with s/s bowl

Drip stands, Double-hooked, Telescopic

Radiation Shielding Apron, 0.35 mm Pb equivalent, Frontal, S, M, L, XL

Radiation Shielding Apron, 0.35 mm Pb equivalent, Full, S, M, L, XL
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Table 3: Surgical Consumables for First Level Hospital

DRESSING SUPPLIES

Precision Blood Glucose Test Strips

Glucometers

Gloves, Surgical, Sterile - 7, 7.5, 8, 8.5

Gloves, Examination, Latex, Non-sterile, S, M, L

IV tubing

Betadine Solution

Betadine Scrub

Syringe, 3 ml, 5 ml, 10 ml, 20 ml

Syringe, Insulin, 100 IU/1 ml + Fixed Needle

Cast Padding, 3 inch, 4 inch, 6 inch

Cast, Fiberglass, 3 inch, 4 inch

Resting ECG Electrodes

Gauze, Compression, Paraffin, 10 cm x 10 cm, sterile

Gauze, Compression, 10 cm, 12 plies, 17 threads, sterile

Cotton wool, hydrophilic, roll, 500 g

Tape, Adhesive, roll, 2 cm

Tape, Adhesive, roll, extensible, nonwoven, 10 cmx 10 m

Tape, Adhesive, roll, perforated, 10 cm

Bandage, Adhesive, elastic, 10 cm x 3 m

Bandage, Extensible, Non-adhesive, 6 to 7 cm x 4 m

Bandage, Crepe (Velpeau), 10 cm x 4 m

Bandage, Elastic Tubular Net, Arm/leg, roll 25 m

Strip, Adhesive for skin closure (Steri-strip), 6 mm, per 3

Dressing, Haemostatic (Quikclot ACS+), unit

Mask, Respirator, N95 (Fluidshield N95)

Mask, Surgical

Thermometers - digital

Thermometers - oral glass

Tegaderm, 4.75 cm x 4.75 cm, Transparent

Bag, Urine, 2 L, Drainable + Non-return valves, Sterile

Catheter, Urinary, Foley, Balloon, CH 10, 12, 16, 20 Sterile

Drawsheet, disposable, plastified, absorbable, 60 x 60 cm

Yankeur and pool suction tips - disposable/ reusable

Scrub dispensers
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Ratex sponges - 4x4

Surgical Blades - Size 10, 11, 12, 15, 20

LINEN

Clogs, Operation theatre, Polyuretane, Washable

Drape, Surgical, woven, 1x1m&1.5x1.5m

Drawsheet, Rubber, 100 x 180 cm, with rivets

Drawsheet, Disposable, plastified, absorbable, 60 x 60 cm

Drape, Sterile, nonwoven, 45 x 75 cm

Drape, sterile, nonwoven, Cover for Mayo table

Drape, sterile, nonwoven, Cover for Caesarian Section Set

Drape, sterile, nonwoven, Cover for Orthopaedics Set

Drape, sterile, nonwoven, Cover for Universal/Laparotomy Set

Isolation gown, single use, non-sterile

Gown, Surgical, woven M, L, XL, XXL

Shoe Cover, non woven, Single Use

Scrub Suit, Surgical, woven, S, M, L

SUTURES

Prolene- 2-0,3-0,4-0 cuticular

Prolene- 5-0 plastic

Prolene- 3-0,4-0 cardiovascular

Prolene - 0.0,1-0,2-0(general closure)

Silk 0.0,1-0(general closure)

Silk 2-0(gastro intestinal)

Ethibon- 0.0,1-0,2-0,5-0(general closure)

Ethilon- 3-0,4-0 cuticular

Ethilon- 5-0 plastic

Ethilon- 1-0(general closure)

PDS - 1-0(general closure)

PDS - 2-0(gastrointestinal)

PDS- 3-0, 4-0 cuticular

Vicryl - 0.0,1-0,2-0,3-0(general closure)

Vicryl - 2-0,3-0(gastrointestinal)

Vicryl - 3-0,4-0 cuticular

Chromic - 0.0,1-0,2-0,3-0(general closure)

Chromic - 2-0,3-0(gastro intestinal)

10
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Chromic - 1-0,2-0(blunt needle 3/4 circle)

Surgical absorbable hemostat 3" x 4"
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Table 4: Surgical Instruments for Major Procedures at First Level Hospital
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ITEM

QUANTITY

ABDOMINAL/LAPAROTOMY SET

Scalpel Handle (#4), Standard

Scalpel Handle (#4), Long

Forceps, Tissue, Standard, 14.5 cm/1x2 Teeth, Straight

Forceps, Tissue, Standard, 25 cm/1x2 Teeth, Straight

Forceps, Tissue-Grasping, Duval, 23 cm, Jaws 20 mm

Forceps, Tissue-Grasping, DeBakey, 15 cm, 2mm Atraumatic elastic jaw

Forceps, Peritoneal, Faure, 21 cm, Slightly curved

Forceps, Intestinal, Doyen, 23 cm, Straight, Atraumatic elastic jaw

Forceps, Intestinal, Doyen, 23 cm, Curved, Atraumatic elastic jaw

N N N RN R R R e

Forceps, Hemostatic, Kelly, 14 cm, Curved, Non-toothed

[uny
[}

Forceps, Hemostatic, Bengolea, 20 cm, Curved, Serrated

Forceps, Hemostatic, Crafood, 24 cm, Curved

Forceps, Hemostatic, Halsted-Mosquito, 12.5 cm, Non-Toothed, Curved

Forceps, Hemostatic, Kocher, 14 cm/1x2 Teeth, Straight

Forceps, Hemostatic, Kocher, 14 cm/1x2 Teeth, Curved

Forceps, Hemostatic, Mixter, 14 cm, Very delicate

Forceps, Hemostatic, Mixter, 23 cm, Delicate

Forceps, Hemostatic, Heiss, 24 cm, Curved, Right-angled

Forceps, Dressing, Standard, 20 cm, Straight

Forceps, Towel-Clamp, Backhaus, 13 cm

Forceps, Sponge, Foerster, 24 cm, Straight, Serrated jaws

Needle-holder, Baby-Crile-Wood, 15 cm, Standard

Needle-holder, Mayo-Hegar, 23 cm, Standard

Scissors, Mayo, 17 cm, Curved

Scissors, Mayo, 23 cm, Curved

Scissors, Metzenbaum, 17 cm, Curved

Scissors, Metzenbaum, 23 cm, Curved

Retractor, General, Deaver, Standard, 30 cm, 38 mm Edge, Flexible

Retractor, General, Farabeuf, 15 cm, Double-ended

Retractor, General, Langenbeck, 24 cm, 160 x 45 mm

Retractor, Abdominal, Balfour, Standard, Complete Set

Spatula, Abdominal, 25 cm x 27 mm, Malleable

N R NN N R R R R R R N O R R R =] N N o] N
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Suction Tube, Poole, 23 cm x 10 mm diameter, Straight

Kidney Dish, Medium, 250 x 140 x 40 mm, Stainless Steel

Galipot, Round, 500 ml, 12 cm diameter, Stainless Steel

Towel Clips

Towel Clips, Non-perforating

Sterile, Blade, No. 22 (for Scalpel #4)

Sterile, Suction Tip, Yankauer, 11.1" x 30F Tip

Basket, Instruments, wired 24 x 25 x 10 cm, for sterilization

R R N ] N N e

CAESAREAN SECTION SET

Scalpel Handle (#4), for 20 Blade

Forceps, Tissue, Standard, 14.5 cm/1x2 Teeth, Straight

Forceps, Tissue, Standard, 25 cm/1x2 Teeth, Straight

Forceps, Tissue-Grasping, Duval, 23 cm, Jaws 20 mm

Forceps, Hemostatic, Kelly, 14 cm, Curved, Non-toothed

Forceps, Hemostatic, Wertheim, 23 cm/1x2 teeth, Straight

Forceps, Hemostatic, Green-Armytage, 22 cm x 13 mm

Forceps, Dressing, Blank, 14.5 cm, Straight, Atraumatic serrations

Forceps, Towel-Clamp, Backhaus, 13 cm

Forceps, Sponge, Foerster, 24 cm, Straight, Serrated jaws

Needle-holder, Mayo-Hegar, 18 cm, Standard

Scissors, Mayo, 17 cm, Curved

Scissors, Metzembaum, 18 cm, Curved

Retractor, General, Farabeuf, 15 cm, Double-ended

Retractor, Abdominal, Gosset, Central + 2 x 28 mm Blades

Suction Tip, Poole, 23 cm x 10 mm diameter, Straight

Kidney Dish, Medium, 250 x 140 x 40 mm, Stainless Steel

Gallipot, Round, 100 m], 80 x 35 mm, Stainless Steel

Towel Clips

Towel Clips, Non-perforating

Sterile, Blade, No. 22 (for Scalpel #4)

Sterile, Suction Tip, Yankauer, 11.1" x 30F Tip

Basket, Instruments, wired 24 x 25 x 10 cm, for sterilization

m R R N N N R R N R R R N R R N NN R R R

BASIC ORTHOPAEDIC SET

Scalpel Handle (#4), for 20 Blade

Metal Ruler 15 cm
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Forceps, Towel-Clamp, Backhaus, 13 cm

Forceps, Hemostatic, Halsted-Mosquito, 12.5 cm, Curved

Forceps, Hemostatic, Pean, 14 cm, Straight

Forceps, Hemostatic, Collin, 16 cm, Oval jaws

Forceps, Dressing, Standard, 14.5 cm, Straight

Forceps, Tissue, Standard, 16 cm/1x2 Teeth, Straight

Forceps, Tissue, Allis, 15 cm/2x3 Teeth, Standard

Forceps, Tissue, Allis, 19 cm/5x6 Teeth, Standard

Forceps, Tissue, Stand, 14.5 cm x 1x2 Teeth, Straight

Needle-holder, Mayo-Hegar, 18 cm, Serrated

Needle-holder, Baby-Crile-Wood, 15 cm, Delicate

Scissors, Dissecting, Mayo, 17 cm, Curved

Scissors, Dissecting, Metzenbaum, 18 cm, Curved

Scissors, Operating, 14 cm, Straight, Sharp/Sharp

Scissors, Operating, 14 cm, Straight, Sharp/Blunt

Scissors, Operating, 14 cm, Curved, Sharp/Blunt

Scissors, Bandage, Lister, 20 cm, One larger ring handle

Clamp, Bone-Holding, Verbrugge, 24 cm, prehensile

Forceps, Bone-Holding, Lewin, 17.8 cm, Serrated

Forceps, Bone-Cutting, Liston, 19.7 cm, Angled

Forceps, Bone-Cutting, Stille-Liston, 26.7 cm, Straight

Rongeur, Bone, Luer, 15 cm x 5 mm, Curved

Rongeur, Bone, Stille-Luer, 23 cm x 10 mm, Double-acting

Curette, Bone, Volkman, 17 cm x 3.6 mm

Curette, Bone, Volkman, 17 cm x 6.8 mm

Curette, Bone, Volkman, 17 cm x 8.5 mm

Curette, Bone, Volkman, 17 cmx 13.0 mm

Raspatory, Bone, Lambotte, 21 cm Sharp, 10 mm Curved

Raspatory, Bone, Lambotte, 21 cm Sharp, 20 mm Curved

Retractor, Bone, Hohmann, 24 cm, 18 mm

Retractor, Bone, Verbrugge-Hohmann, 25 cm, 65 mm

Forceps, Towel-Clamp, Backhaus, 9 cm

N N I I I I e I S e S S S S S S S B S Y N N B O B R I R I NN N BT e N N

Forceps, Towel-Clamp, Backhaus, 13 cm 12
Kidney Dish, Medium, 250 x 140 x 40 mm, Stainless Steel 2
Gallipot, Round, 100 ml, 80 x 35 mm, Stainless Steel 2
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Towel Clips

Towel Clips, Non-perforating

Tourniquet for limb surgery with adult cuff 66 x 11cm (26 x 4")

EXTERNAL FIXATION SUPPLEMENT

Brace, External fixator

Connectors, @ 15/15 mm

Pin, self-drilling, @ 4 mm, 100 mm

Pin, self-drilling, @ 5 mm, 110 mm

Pin, self-drilling, @ 5 mm, 140 mm

Pin, self-drilling, @ 5 mm, 170 mm

Pin, self-drilling, @ 5 mm, 210 mm

Pin, transfixing, @ 5 mm, 250 mm

Sleeve, Reduction, 15/4 mm

Sleeve, Reduction, 15/5 mm

Sleeve, Reduction, 15/9 mm

Handle for Trocar/sleeve

Trocar/Sleeve without handle, 70 mm, @ 5 mm

Tube, Carbon-Fibre, 100 mm, @ 15 mm

Tube, Carbon-Fibre, 125 mm, @ 15 mm

Tube, Carbon-Fibre, 150 mm, @ 15 mm

Tube, Carbon-Fibre, 200 mm, @ 15 mm

Tube, Carbon-Fibre, 250 mm, @ 15 mm

NI N N N N = =N

BONE PINNING & WIRING SUPPLEMENT

Drill, Hand, Manual, with 3-jaw Chuck

Pliers, Wire-Cutting, 21 cm, Front-acting

Pliers, Flat Nose, 17 cm, Serrated jaws, 17 cm

Bone Suturing Wire, Soft, Coil 10 m, 0.5 mm

Bone Suturing Wire, Soft, Coil 10 m, 2.0 mm

[ N = S ey

Wire, Kirschner, 23 cm, Trocar point @ 1.8 mm

Wire, Kirschner, 23 cm, Trocar point @ 2.5 mm

20
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ITEM

QUANTITY

MINOR ABDOMINAL SURGERY

SCALPEL HANDLE for blades 10 -15 mm

SCALPEL HANDLE for blades 18 - 36 mm

SCISSORS straight 145 mm

DISSECTING SCISSORS curved 140 mm

ABDOMINAL SCISSORS heavy design, curved 160 mm

DISSECTING SCISSORS curved 230 mm

DISSECTING SCISSORS Curved, blunt 115 mm

TENDON SCISSORS curved, sharp 110 mm

DISSECTING FORCEPS straight, toothless 145 mm

DISSECTING FORCEPS 140 mm

TISSUE FORCEPS 1X2 teeth 145 mm

INTESTINAL GRASPING FORCEPS 160 mm

ATRAUMATIC GRASPING FORCEPS 7 mm 200 mm

DRESSING FORCEPS straight 220 mm

TOWEL CLAMP curved 85 mm

TOWEL CLAMP straight 160 mm

HOLDING RING HANDLE INSTRUM 105 mm

ARTERY FORCEPS straight, 1X2 teeth 145 mm

MOSQUITO FORCEPS curved 140 mm

NEEDLE CASE perforated 50X25X5 mm

NEEDLE HOLDER 125 mm

GUIDING NEEDLE char 16 190 mm

RETRACTOR 55 X 47 mm 205 mm

RETRACTOR medium, 55 mm deep 200X170 mm

RETRACTOR double ended, 10 mm set of 2, 125 mm

FISTULA HOOK 2 sprong 220 mm

UNIVERSAL TROCAR set of 4 tips 1 handle

STERILIZATION CONTAINER 300X274X247 Size %2 mm

ROUND BOWL 8.3 X 5.4 X 4.1 cm

=R R NN R N R R R NN N AR R NN N RN R R R R R R R R

INCISION & DRAINAGE

SCALPEL HANDLE for blades 10 -15 mm

SCALPEL HANDLE for blades 18 - 36 135 mm
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SCISSORS straight 145 mm

DISSECTING SCISSORS curved 140 mm

DISSECTING SCISSORS Curved, blunt 115 mm

TISSUE FORCEPS 1X2 teeth 115 mm

TOWEL CLAMP curved 85 mm

MOSQUITO FORCEPS curved 140 mm

NEEDLE HOLDER 125 mm

STERILIZATION CONTAINER 250 x 110 x 40 mm

I I I I

DILATION & CURETTAGE

DISSECTING FORCEPS straight, toothless 115 mm

TISSUE FORCEPS 1X2 teeth 145 mm

DRESSING FORCEPS straight 220 mm

TOWEL CLAMP curved 85 mm

STERILIZATION CONTAINER 470X274X135 Size 3/4

ROUND BOWL 8.3X5.4X4.1 cm

UTERINE DRESSING FORCEPS 260 mm

VAGINAL SPECULA 105/95X35 mm

VAGINAL SPECULA 60X35mm 240 mm

WEIGHTED VAGINAL SPECULA with detachable weight

UTERINE PROBE malleable, curved diameter: 4 mm

SET WITH 14 DILATORS IN METAL CASE

UTERINE CURETTE 7.5 mm, blunt, rigid max 255 mm

UTERINE CURETTE 12 mm, blunt, rigid max 255 mm

UTERINE TENACULUM FORCEPS 175 mm

Rl R R R R R R R R R R ] R NN
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Table 6: Anesthesia Supplies at First Level Hospital
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ANESTHESIA CONSUMABLES/SINGLE-USE

Airway, Guedel, Size 0, Pediatric, Re-usable

Airway, Guedel, Size 00, Neonate, Re-usable

Airway, Guedel, Size 01, Infant, Re-usable

Airway, Guedel, Size 02, Toddler, Re-usable

Airway, Guedel, Size 03, Adolescent, Re-usable

Airway, Guedel, Size 04, Adult, Re-usable

Airway, Guedel, Size 05, Large Adult, Re-usable

Mask, Anesthesia, with Rim + Hook, Size 2: Child

Mask, Anesthesia, with Rim + Hook, Size 4: Adolescent

Mask, Anesthesia, with Rim + Hook, Size 5: Adult

Mask, Anesthesia, Size 1: Neonate

Self-inflating bag (Ambu), Adolescent/Child + Masks

Self-inflating bag (Ambu), Child/Neonate + Masks

Catheter Mount, 150 mm

Laryngeal Mask Airway, Size 2, 3, 4, 5 Re-usable

Bag, Urine, 2 L, Drainable + Non-return Valves, Sterile

Filter, Breathing Circuit, Neonate

Filter, Breathing Circuit, Adult

Catheter, Urinary, Foley, Balloon, CH 10, 12, 16 Sterile

Tube, Endotracheal, Cuffed, Balloon, @ 5.5 mm, 6.0 mm, 6.5 mm, 7.0 mm, 7.5 mm, 8.0 mm, 8.5 mm,

Tube, Endotracheal, Uncuffed, Balloon, @ 3.0 mm, 4.0 mm, 5.0 mm

Tube, Oxygen, Conical Tip, 40 cm, CH 10

Tube, Suction, Conical Tip, 50 cm, CH 10, CH 12, CH 14, CH 16, Single use

Gauze, Compression, 10 cm, 12 plies, 17 threads, sterile

Tape, Adhesive, Roll, 2 cm

IV Cannula, injection port, s.u. 16 G (1.7 x 55 mm), Grey

IV Cannula, injection port, s.u. 18 G (1.2 x 45 mm), Green

IV Cannula, injection port, s.u. 20 G (1.0 x 32 mm), Pink

IV Cannula, injection port, s.u. 22 G ( 0.8 x 25 mm), Blue

Needle, 19 G (1.1 x 40 mm), Cream, IV

Needle, 21 G (0.8 x 40 mm), Green, IM

Needle, Intra-Osseous, 16G

Needle, Intra-Osseous, 18G

Needle, 22 G (0.7 x 90 mm), Blue

18
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1

2

3 Needle, 25 G (0.5 x 90 mm), Orange

: Set, Infusion, 'Y', Luer lock with air inlet

6 Set, Infusion, Pediatric

; Syringe, 5 ml, 10 ml, 20 ml

?O Bougie, Gum Elastic, 50 cm, CH 5, CH 8, CH 14 Sterile
1 INTRAOPERATIVE EQUIPMENT

g Handle for Laryngoscope

14 | Laryngoscope, with Bulb, Fiberoptic

12 Laryngoscope, Macintosh blades, Adult

17 Laryngoscope, Macintosh blades, Pediatric

13 Spare bulb for Laryngoscope (2.7V)

20 | Stylet for Intubation

;; Spare batteries for Laryngoscope, Dry cell, Alkaline, 1.5V, C(LR14)
23 | Self-inflating Bag (Ambu), Adult/Child + Masks

;g Self-inflating Bag (Ambu), Child/Neonate + Masks

26 Valve for Self-inflating bag Ambu, Adult, 1 inlet, Complete

Valve for Self-inflating bag Ambu, Pediatric, Complete

29 Tourniquet, Pneumatic, Arm Cuff + Manometer + Leg Cuff

2(1) Concentrator, Oxygen, 10 L, 230V, 50 Hz

32 Pump, Suction, Electrical, 100-240 V

gi Pump, Suction, Mechanical (Twin Pump) + Collection bottles
35 Bandage, 6 cmx5m

g? Pressure Cuff, for pouch 500/1000 ml

38 Sphygmomanometer, One-hand manometer, Adult, Velcro

Sphygmomanometer, One-hand manometer, Pediatric, Velcro

2(1) Stethoscope, Double Cup, Clinician

jé Tourniquet, 100 x 1.8 cm, Elastic

44 Forceps, Hemostatic, Pean, 14 cm, Straight

22 Scissors, Dressing, 14.5 cm, Straight, Blunt/Blunt

47 Forceps, Magill, 24 cm, Adult

Forceps, Magill, 15 cm, Child

50 | Battery, Dry cell, Alkaline, 1.5 V, R14 (C)

Connector, Biconical, Symmetrical, Ext. @ 7-11 mm, Autoclavable

53 Oxygen Mask, Adult size

Oxygen Mask, Pediatric size

58 19
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Tube, Silicone, Internal @ 5 mm, 25 m, Autoclavable

Tube, Silicone, Internal @ 8 mm, 10 m, Autoclavable

Thermometer, Electronic, Accuracy 0.12 C

Anesthesia Ventilator + Scavenger + Accessories

Capnograph/Pulse Oximeter, Portable

Monitor, Multiparameter + Accessories

Portable Anesthesia System + Scavenger

RECOVERY ROOM

Airway, Guedel, Size 0, Paediatric, Re-usable

Airway, Guedel, Size 00, Neonate, Re-usable

Airway, Guedel, Size 01, Infant, Re-usable

Airway, Guedel, Size 02, Toddler, Re-usable

Airway, Guedel, Size 03, Adolescent, Re-usable

Airway, Guedel, Size 04, Adult, Re-usable

Airway, Guedel, Size 05, Large Adult, Re-usable

Mask, Anesthesia, with Rim + Hook, Size 2: Child

Mask, Anesthesia, with Rim + Hook, Size 4: Adolescent

Mask, Anesthesia, with Rim + Hook, Size 5: Adult

Self-inflating Bag (Ambu), Adult/Child + Masks

Self-inflating Bag (Ambu), Child/Neonate + Masks

Concentrator, Oxygen, 10 L, 230V, 50 Hz

Oxygen Mask, Adult size

Oxygen Mask, Paediatric size

Oximeter, Pulse + Accessories

Sphygmomanometer, One-hand manometer, Adult, Velcro

Sphygmomanometer, One-hand manometer, Pediatric, Velcro

Stethoscope, Double Cup, Clinician

Tourniquet, 100 x 1.8 cm, Elastic

Torch, Pen Light, 2 x R6 batteries

Pump, Suction, Electrical, 100-240 V

Pump, Suction, Mechanical (Twin Pump) + Collection bottles
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Table 7: Pediatric specific surgical supplies for intermediate surgical care (essential surgical
package for first-level hospital)

Equipment

Operating Room Positioning Supports for Children (Soft pads, Jelly pads, Pediatric OR straps)

Temperature control- Bair Hugger; Radiant Warmer (Panda, Giraffe, Bassinet); Cotton Wool (Large Rolls)

Flat weighing scales (infant)

Post-operative crib with over-head safety constraints

Ultrasound with Echocardiography capability

Sphygmomanometers with pediatric cuffs (neonatal, small, medium, large)

Otoscope and Screening audiometer

Rhinoscope

Ophthalmoscope

Consumables

Central Venous Catheters (Pediatric Sizes- 3- 7)

Urethral Catheters (Pediatric Sizes- 6F, 8F, 10F, 12F)

Nasogastric and Feeding Tubes (Pediatric Sizes- 6F, 8F, 10F, 12F)

Plastic bags for eviscerated intestines or Preformed Silo

Peritoneal dialysis catheters (Pediatric Sizes- 8F-10F)

Chest tubes (Pediatric Sizes- 10F- 20F)

Ventricular Drains (Pediatric Sizes)

Cling film for bowel coverage

Instruments (Major Procedures)

No additional instruments necessary

Instruments (Minor Procedures

Item Quantity

Pediatric Cut Down Set

Forceps, Artery, Halsted-Mosquito Curved 43/4”

Forceps, Artery, Halsted-Mosquito Straight 43/4”

Forceps, dissecting, Adson straight, 1/2 Teeth 43/4”

Forceps, dissecting, Adson straight, Non-Teeth 43/4”

Forceps, sponge holding 7”

Skin hook, Gillies, sharp

Skin hook, Blunt

Vessel hook 43/4”

Bard Parker handle for Surgical Blade No. 3

RlRr(N|RPRIN|R|R[R|W]W

Needle holder, Mayo 53/4”
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Scissors, ligature, Spencer 3.5”

Iris scissors Curved 3.5” & 4.5”

Iris scissors Straight 3.5”

Gallipot 30mls

Kidney dish 100mls

[ IS N S N =Y

Anesthesia Supplies

Tube, Endotracheal, Uncuffed, Balloon, @ 2.5 mm for neonates and small children

Tube, Endotracheal, Uncuffed, Balloon, @ 3.0 mm for small children

Laryngoscope, Miller blades, Neonates, Size 00 and 0

Ambu Bags (bag valve mask, neonatal sizes)

22
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3. Supplies, Equipment and Infrastructure for Advanced and Complex Care

Table 8: Overview of essential childhood surgical supplies for referral hospitals by specialty
(essential surgical package for advanced/complex surgical care)

Subspecialty Pediatric Specific Supplies for Advanced | Pediatric Specific Supplies for Complex Surgical
Surgical Care Care
Anesthesia Multi-parameter intra-operative monitor Automated Anesthesia Machine, Continuous and

invasive intra-operative monitor

Cardiac Surgery

Same Supplies for First Level Hospital

Cardiopulmonary bypass machine, Catheterization
laboratory with pediatric-sized arterial and venous

catheters

Critical Care

Equipment for Neonatal Intensive Care Unit and
Pediatric Intensive Care Unit, Equipment for full

hematologic lab, Arterial Blood Gas Machine

Equipment for Burn Unit and Dialysis Unit

General Surgery

Infant Laparotomy Set, Pediatric Thoracotomy

Laparoscopic and Thoracoscopic Equipment,

Set Endoscope, Colonoscope
Neurosurgery Craniotomy instrument set Intra-operative neurophysiology monitoring,
Neuro-navigational system, Surgical microscope,
Neuro-endoscopy
Ophthalmology Slit lamp and lens, Direct ophthalmoscope Optic Laser for ROP, Cataract surgical set, Orthoptic

and Optometric equipment

Oral Maxillofacial

Dental laboratory casting machine

Dental surgical instrument set

Orthopedics Pediatric Orthopedic Set (extra fine and fine), K-wire Kit, Broken Screw removal instrument Kkit,
Surgery Antibiotic loaded cement, Prostheses, Surgical Spine instrument set, Hip & Pelvic osteotomy set,
Drill and Saw, Functioning Arthroscope, Limb reconstruction system, microdrill system
Fracture Fixation Equipment
Otolaryngology Same Supplies for First Level Hospital Operative Microscope, Airway stents, Airway
balloon dilators, Bronchoscopy, nerve monitoring
system, FESS instruments
Plastic Surgery Skin-graft mesher, Plastic surgery instrument Vascular Doppler Machine, Electric dermatome,
set, Dermatome Knife Operating microscope, Microsurgery instrument set
Radiology Magnetic Resonance Imaging, Fluoroscopy Unit | Same as Advanced Surgical Care
Urology Pediatric Urology Instrument Set Urethroscope, Cystoscope, Ureteroscope,

Lithotripsy machine, dialysis catheters
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Table 9: Select pediatric specific surgical supplies for advanced and complex surgical care
(essential surgical package for second-level, third-level and children’s national hospital)

Equipment

Orthopedic Protheses

Thompson prosthesis

Talwalkar nail

Swanson prosthesis

Steinmann pin

Seidel nail

Smith Peterson nail with McLaughlin's plate

Smith Peterson nail

Rush nail

Moore's pin

Kuntscher nail

Kirschner wire

Grosse-Kempf nail

Ender's nail

Condylar blade plate

Austin-Moore

Hegar’s Dilator Set (full range of 8 dilators, double ended)

3mm/4mm

5mm/6mm

7mm/8mm

9mm/10mm

11mm/12mm

13mm/14mm

15mm/16mm

17mm/18mm

Radiology

X-ray Machine (fixed, conventional)

X-ray Machine (mobile, conventional)

X-ray Machine with Fluoroscopy

X-ray Machine (Low dose/Lodox®)

Ultrasound Machine (conventional)

Ultrasound Machine (Vascular Doppler/Duplex)
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Computed Tomography Scanner

Magnetic Resonance Imaging Machine

Equipment Necessary for Additional Specialty Units

Neonatal Intensive Care Unit

Pediatric Intensive Care Unit

Burn Unit

Dialysis Unit

Catheterization laboratory & Cardiopulmonary bypass machine

Endoscopic Suit (Upper, colonoscope, Urethroscope, etc.)

Consumables

Ventricular Drains

Instruments (Major Procedures)

Item

Quantity

Infant Laparotomy Instrument Set

Bard Parker Scalpel Handle No. 3

Op Sciss Str Sh/bl 5 1/2"

Halsted Mosq Fcp Str 5”

Halsted Mosq Fcp Cvd 5”

Crile Fcp Str51/2"

Crile Fcp Cvd 5 1/2"

Kocher Fcp Str Del 1x2 5 1/2"

Kocher Fcp Cvd Del 1x2 5 1/2"

Metz Lahey Del Crv Sciss 5 34

Metzenbaum Sciss Del Cvd 7”

Roch Pean Str Del 5 1/2"

Roch Pean Cvd Del 5 1/2"

Semkin Dress Fcp Nar Serr 5”

Semkin Tiss Fcp Nar 1x2 5”

Babcock Fcp 5 1/2"

Allis Tiss Fcp Del 4x5 6"

Yankauer Suct Tube Ped

Miller Senn Retr Shrp D/e 6“

Miller Senn Retr Blnt D/e 6“

Balfour Retr pediatric 1 1/4"

Adson Tiss Fcp 1x2 Del 4 3/4"

Adson Dress Fcp Serr Del 4 34

= o= R R R R W] W R R W W R R W W w s o O R[N
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Parker De Retr Set/2 5/8x5

Zalkind Ribbon Retr 1/2"x7.75"

Zalkind Ribbon Retr 3/4"x7.75"

Ballengr Spng Fcps Str Serr 7¢

N R =] =

Doyen-Baby Intestinal Clamps/Forceps (Straight, Non-crushing/atraumatic) 5”

Doyen-Baby Intestinal Clamps/Forceps (Curved, Non-crushing/atraumatic) 5”

Payr Intestinal Clamp 5-3/4"

Benson Pylorus Separator (Spreader) 5-3/4"

Autoclavable Instrument Tray/Box

== N NN

Pediatric Urology Instrument Set

Hartmann Mosquito Straight Delicate Ser 3 -1/2"

Hartmann Mosquito Curved Delicate Ser 3 -1/2"

Halsted Mosquito Forceps Straight 5”

Halsted Mosquito Forceps Curved 5”

Bard Parker Handle No. 3

Mayo-Hegar NH 7”

Crile-Murray NH Serrated 6" T-C Grip

Ryder Micro NH Serrated 6" T-C

Slender Tip Scissors Curved 5 -1/2"

Ragnell Dissecting Scissors Curved 5"

Semkin Dressing Forceps Nar 5"

Semkin Tissue Forceps Narrow 1x2 5"

Miller-Senn Retractor Sh D/E 6"

Miller-Senn Retractor BI D/E 6”

Aim Retractor 2-3/4"

Operating Scissors S/BSt 5-1/2"

Strabismus Scissors Straight 4 -1/2"

Mayo Dissecting Scissors Straight 5 -1/2"

Mayo Dissecting Scissors Curved 6 -3 /4"

Scissors Blunt Curved 5 -3/4"

RllR R R|IN|R[R[R|IMNN(R[R[R[R|R|NM|V|Oy | W | W

Crile Forceps Straight 5-1/2"

—_
\S]

Crile Forceps Curved 5-1/2"

[UnN
N

Wagner Scissors Straight S/S 4 -3/4

Wagner Scissors Curved S/B 4 -3/4"

Brown Adson Tissue Forceps 4-3/4"

Jansen Retractor Sh 3x3 4"

=N =N
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Adson Forceps Straight 7 -1/4"

Adson Forceps Curved 7 -1/4"

Frazier Suction Tube 12 Fr

Adson Tissue Forceps 1x2 4 -3/4"

Adson Dressing Forceps Serrated 4 -3/4"

Gemini Clamp Delicate Ang 5 -1/2"

Crile Retractor D/E Small

Zalkind Ribbon Retractor - 3/4" x 7"

Autoclavable Instrument Box/Tray with Cover

R ININ N RPN WW

Pediatric Thoracotomy Set

Weinstein Instrument Holder 10

Halstead Mosq Fcps Cvd Satin 5”

Crile Fcps Cvd Satin 5.5”

Crile Fcps Str Satin 5.5”

R-Pean Fcps Cvd Satin 4.5”

R-Pean Fcps Cvd Satin 5.5”

R-Pean Fcps Cvd Satin 6 1/4”

Allis Tiss Fcps 4x5 teeth 5 14”

Allis Tiss Fcps 5x6 teeth 6 %"

Allis Tiss Fcps 5x6 teeth 7”

Babcock Tiss Fcps Atraumatic 6”

Babcock Tiss Fcps Atraumatic 7”

Ochsner Fcps Str Satin 61/4”

Schnidt Fcps Closed Ring 71/2”

Bridge Fcps Cvd Paediatric

Mixter Fcps Baby 5 1/4

Mixter-0’Shaugnessy Fcps Horiz Serr 71/4”

TC Masson Needle holder 101/2”

TC Mayo-Hegar Needle holder 53/4”

TC Mayo-Hegar Needle holder 6 14"

TC Mayo-Hegar Needle holder 7 14”

TC Mayo Scs Cvd 4 %4”

TC Metz Scs Cvd 6 34"

TC Metz Scs Cvd 71/8”

TC Metz Scs Cvd 81/8”

TC Mayo Scs Str 63/4”

Rl R R R R R R R RN N N NN N N N N NN N ]
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Debakey Tangent Vascular Clmp Pediatric 37/8”

Debakey Tangent Vascular Clmp Pediatric 47/8”

Debakey Tangent Vascular Clmp Pediatric 57/8”

Duval Lung Fcps 73/4”

Foster Sponge Fcp Str Satin 71/8”

Edna Towel Fcps 3.5”

Backhaus Fcps Satin 43/8”

Bard Parker Handle for Surgical Blade 3

Dressing Fcps Serrated 4.5”

Dressing Fcps Serrated 53/4”

Dressing Fcps Serrated 67/8”

Tissue Fcps 1x2 teeth 4.5”

Tissue Fcps 1x2 teeth 67/8”

Debakey Vasc Tiss Fcps 61/4”

Debakey Vasc Tiss Fcps 77/8”

Potts-Smith Dress Fcps 71/8”

Russian Tiss Fcps 6”

Adson Tiss Fcps 1x2 teeth 43/4”

Us Army-Navy Retr Set/2 6”

(set)

Cushing Vein Retr 7”

Richardson Retr Loop-Handle Small

Richardson Retr Loop-Handle Medium

Kelly Retr Loop-Handle Small/Medium

Balfour-Baby Abd Retr 47/8”

Finochietto Rib Retr Infant

Finochietto Rib Retr Baby

Finochietto Rib Retr 135 mm spread

Bailey-Baby Rib Contractor 61/8”

Bailey Rib Contractor (short claws) 77/8”

Bailey Rib Contractor (long claws) 77/8”

Killingbeck/Allison Lung Retr Infant

Killingbeck/Allison Lung Retr Pediatric

Autoclavable Instrument Tray/Box with cover

Rl =R R R R R R R R RN NN R RN NN N NN NN NN N NN RN N NN

Additional Surgical Instrument Sets and Kits

Laparoscopic and Thoracoscopic Equipment

Pediatric Plastic Surgery Set

28



Page 187 of 188 World Journal of Surgery

Functioning Arthroscope with related equipment

K-wire Kit, Broken Screw Removal Instrument Kit

Spine Instrument Set

oNOYTULT D WN =

Hip/Pelvic Osteotomy Set

Craniotomy Instrument Set

11 Dental surgical instrument set

Instruments (Minor Procedures)

14 Instrument Quantity

No additional Minor Procedure Sets Necessary

17 Anesthesia

Multi-parameter intra-operative monitor

20 Automated Anesthesia Machine, Continuous and invasive intra-operative monitor
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