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ABSTRACT

Injury is a major cause of death and disability globally, with the highest burden in low- and middle-income countries (LMICs).
Strengthening the organization and planning for trauma care (care of the injured) can improve care and lower mortality. In
2004, the International Association for Trauma Surgery and Intensive Care (IATSIC) and the World Health Organization
(WHO) co-published the Guidelines for Essential Trauma Care (ESTC). The goals of the Guidelines for EsTC were to promote
affordable and achievable standards for trauma care resources that could realistically be achievable at health care facilities
anywhere in the world, even in the lowest-income settings. By so doing, IATSIC and WHO hoped to strengthen trauma care
services globally, especially in LMICs. Since its publication in 2004, the Guidelines for EsTC have been extensively cited. More
importantly, there have been documented, published examples of implementation of the Guidelines in 48 countries worldwide,
spanning all economic levels from low-income to high-income countries. The current publication represents the first update and
revision of the Guidelines for ESTC. As with the first edition, the current edition contains resource tables listing human re-
sources (skills, training, staffing) and physical resources (equipment and supplies) that should be available at varying health
care facilities in all countries, ranging from clinics to first-level hospitals to second-level hospitals to tertiary hospitals. These
resource tables cover the breadth of trauma care, including initial management and resuscitation to definitive care of most
major injuries. As with the original version, these resource tables are meant to be flexible to allow adjustments as needed to
tailor them based on local health care system resources and capabilities. The Guidelines focus on fixed facilities, as other
publications address prehospital care.

1 | Executive Summary (care of the injured) can improve care and lower mortality. In

2004, the International Association for Trauma Surgery and
Injury is a major cause of death and disability globally, with the Intensive Care (IATSIC) and the World Health Organization
highest burden in low- and middle-income countries (LMICs). (WHO) co-published the Guidelines for Essential Trauma Care
Strengthening the organization and planning for trauma care (ESTC). The goals of the Guidelines for ESTC were to promote
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affordable and achievable standards for trauma care resources
that could realistically be achievable at health care facilities
anywhere in the world, even in the lowest-income settings. By
so doing, IATSIC and WHO hoped to strengthen trauma care
services globally, especially in LMICs.

Since its publication in 2004, the Guidelines for EsTC have been
extensively cited. More importantly, there have been docu-
mented, published examples of implementation of the Guide-
lines in 48 countries worldwide, spanning all economic levels
from low-income to high-income countries.

The current publication represents the first update and revision of
the Guidelines for ESTC. As with the first edition, the current
edition contains resource tables listing human resources (skills,
training, staffing) and physical resources (equipment and sup-
plies) that should be available at varying health care facilities in all
countries, ranging from clinics to first-level hospitals to second-
level hospitals to tertiary hospitals. These resource tables cover
the breadth of trauma care, including initial management and
resuscitation to definitive care of most major injuries. As with the
original version, these resource tables are meant to be flexible to
allow adjustments as needed to tailor them based on local health
care system resources and capabilities. The Guidelines focus on
fixed facilities, as other publications address prehospital care.

This update was developed by IATSIC, with input and advice
from WHO staff members and with use of several WHO pub-
lications on emergency care, surgical care, resources for hu-
manitarian care, essential medicines, among others. It was also
developed with input from the Trauma Care Resource
Consensus Group, convened specifically for this revision and
consisting of 36 experts from all continents and from a wide
breadth of professional backgrounds. The revision reflects the
solid trauma care principles found in other IATSIC resources,
such as its National Trauma Management Course and its
Definitive Surgical Trauma Care Course.

The target audience for these Guidelines includes: ministry of
health planners, hospital administrators (including nursing
service directors and department/medical service directors), and
trauma care clinicians including surgeons of all sub-specialties,
emergency physicians, anesthetists, nurses, and other pro-
fessionals who care for the injured. It is intended that planners
and administrators will use the Guidelines in developing trauma
services and allocating resources for these services. It is also
intended that clinicians will use these Guidelines as a minimum
standard to identify and demonstrate to planners and adminis-
trators key gaps that need to be addressed.

The Guidelines conclude with consideration of key administra-
tive functions that should be active at health care facilities to
assist with achieving the resource requirements and to assure
the quality of trauma care. These include: quality improvement
programs, trauma registries, use of continuing professional
development courses, triage systems, trauma teams, tools
(e.g., checklists), and trauma care protocols.

Finally, it is interesting to note how the changes in resource
designations since the 2004 version reflect improvements in
trauma care capabilities globally. The expert consensus process

used to develop the Guidelines in both 2004 and currently provides
a snapshot of what global experts consider feasible to promote,
across diverse settings, even in the most resource-constrained
circumstances. Due in part to increased attention to trauma
care, improved economic standards in many countries, and lower
costs for some items of technology, several critical items that were
not recommended or were recommended only at tertiary levels
previously, are now recommended to be much more widely
applicable at many other levels of the health care system. These
include (among others) pulse oximetry, mechanical ventilation,
ultrasonography for diagnosis of intra-abdominal bleeding, and
laboratory facilities for measurement of electrolytes and arterial
blood gases. The developers of the current version of the Guide-
lines for EsTC hope and intend that this version will be used as
extensively as the 2004 version and will achieve similar im-
provements in trauma care capabilities globally.

1.1 | Glossary of Abbreviations

BP Blood pressure

Co Core (in Tables 1-15)

CPD Continuing professional development

CT Computerized tomography

DALY Disability adjusted life years

DPL Diagnostic peritoneal lavage

EsTC Essential Trauma Care

Ex Extended (in Tables 1-15)

FAST Focused assessment with sonography for

trauma

IATSIC International Association for Trauma
Surgery and Intensive Care

ICP Intracranial pressure

ICU Intensive care unit

v Intravenous

LMIC Low- and middle-income country

MLEM Model List of Essential Medicines

MRI Magnetic resonance imaging

NA Not applicable

QI Quality improvement

The “Guidelines  The Guidelines for Essential Trauma Care

for EsTC”

The “Guidelines” The Guidelines for Essential Trauma Care

WHO World Health Organization

2 | Orientation to the Guidelines for Essential
Trauma Care

2.1 | Need for the Guidelines

Injury is one of the leading causes of death and disability
globally. Each year, it accounts for 4.4 million deaths (8% of all
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deaths globally) [1] and 268 million disability adjusted life years
(DALYs) lost (10% of all DALYs globally) [2, 3]. The vast ma-
jority (over 80%) of all injury related deaths occur in low- and
middle-income countries (LMICs). Rates of injury-related death
are highest in low-income countries (78/100,000/year) and in
lower-middle-income countries (58) than in upper-middle-
income (51) and high-income countries (53) [1-4].

Part of the reason for the higher injury death in LMICs is more
unsafe conditions, such as higher rates of road traffic crashes. Part
of the reason is because of higher case-fatality rates in LMICs once
someone is injured. Several studies have documented such
increased rates. For example, a study from India showed mortality
for hospitalized patients to be eight times higher than for hospi-
talized patients in the USA (23.2% vs. 2.8%), despite the fact that
the groups had similar degrees of injury (both with median Injury
Severity Score—ISS—of 9) [5]. Similarly, looking at both pre-
hospital and hospitalized patients with severe injuries (ISS of 9 or
more), mortality rates rose from 35% in a high-income country to
55% in a middle-income country to 63% in a low-income country
[6]. Eliminating these inequalities in case-fatality rates could save
one million lives per year [7].

Contributing to the above discrepancies in case-fatality rates
for injured patients are limitations in resources for trauma
care (care of the injured) in LMICs. These include limitations
of human resources (staffing, training) and physical resources
(equipment, supplies) for trauma care. Studies from numerous
LMICs have documented shortcomings in the availability of
many trauma care services and the resources needed to pro-
vide them. These include high-cost items (e.g., computerized
tomography—CT scans). But, there are also shortages in
many lower-cost items, such as airway equipment and IV
fluids, which are often absent not because of their cost but
because of shortcomings in organization and planning [8-13].
It is important to emphasize that much of trauma care is very
affordable and cost-effective. A range of trauma care services
in several LMIC hospitals has been estimated to cost $87-
$302 per DALY averted. This compares very favorably to
several widely used public health measures such as oral
rehydration solution (US$1000 per DALY averted) and anti-
retroviral therapy for HIV/AIDS (US$900 per DALY averted)
[7, 14, 15].

In addition to human and physical resources, there is a dearth of
administrative mechanisms to assure the quality of trauma care
at most LMIC hospitals, including quality improvement pro-
grams, trauma registries, trauma teams with pre-assigned roles,
and transfer protocols (among others). As with the physical
resources noted above, most of these mechanisms are very low-
cost.

Addressing such deficiencies has been the goal of several World
Health Assembly resolutions on trauma care, and on surgical
care and emergency care more generally. These resolutions have
also encouraged the development of minimum standards for
trauma and other emergency care services and the resources
needed to provide them [16-19].

2.2 | History and Use of the Guidelines for
Essential Trauma Care

In order to promote improved organization and planning for
trauma care services globally, the International Association for
Trauma Surgery and Intensive Care (IATSIC) and the World
Health Organization (WHO) co-published the Guidelines for
Essential Trauma Care (EsTC) in 2004 [20]. The goal of the
Guidelines for EsSTC was to better define what essential trauma
treatment (care) services should realistically be made available to
almost every injured person worldwide. It then defined the hu-
man resources (training and staffing) and physical resources
(supplies and equipment) necessary to provide these essential
trauma care services, even in the lowest income settings. It
created a flexible matrix of over 200 elements of human and
physical resources that was intended to serve as a template to be
used as a guide for those planning trauma care services for their
countries or areas, including both clinicians and administrators.
The recommendations of the Guidelines were intended to be
practical and to be realistically achievable within the confines of
tight health care budgets in most LMICs. The Guidelines
addressed care for a range of injuries, including those arising from
blunt trauma (e.g., road traffic crashes, falls), penetrating trauma
(e.g., gunshot wounds, stab wounds), and burns. Many of the
resources that it addresses are also important for the treatment of
a wide range of other emergency conditions, such as those for
treatment of obstructed airways, hypoxia, and shock.

The 2004 Guidelines for EsTC have been widely implemented
around the world. In 2016, a systematic review was published
on this implementation [21] (covering 2004-May 2015). In
preparation for this current revision of the Guidelines, the sys-
tematic review was updated (covering June 2015 to April 2025),
with the results contained herein. Altogether (2004-2025), 117
separate instances of implementation of the Guidelines for ESTC
have been published, covering 48 countries across the economic
spectrum (from low-income to high-income), in addition to
regional and global implementation [21] (Appendix 1). The
majority of these have been needs assessments (n = 61) in which
the Guidelines for EsTC were used as a template against which
to compare the human and physical resources available at
clinics and hospitals in given area or country.

In two countries (Ghana and Vietnam), these needs assessments
served as stimuli to promote improvements, which were docu-
mented by subsequent studies [22-24]. In Vietnam, the Hanoi
Health Department runs a network of clinics (commune health
stations), first-level, and second-level hospitals. Clinicians
working in the health department used the Guidelines for EsSTC
to evaluate the availability of 12 items of human and physical
resources at the network of facilities. This identified deficiencies
in several low-cost resources. Advocacy by the clinicians helped
to bring these deficiencies to the attention of health department
leaders. As most of the items were low-cost, addressing them
was primarily a matter of attention to detail in planning, rather
than cost. Repeat surveys over the next several years docu-
mented improvements, with nine of 12 items (e.g., basic airway
equipment) improving in availability at the clinics and almost
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all of the 12 items improving at both hospital levels [22, 23]. A
similar study in Ghana used the Guidelines to document
changes in trauma care capacity over a 10-year period, during
which there had been several initiatives that encompassed
trauma care nationwide. Advocacy related to the findings of the
essential trauma care survey was one of these. The essential
trauma care surveys also provided an internationally-recognized
metric to use to monitor changes. Changes over time included
improvements in most (but not all) resources evaluated. For
example, oxygen availability increased from under 50% to nearly
100% at second-level hospitals [24].

Other types of implementation events have included stake-
holder endorsements (n = 25), in which groups (especially
country professional societies) have formally endorsed the
Guidelines and called on their governments to utilize them
(e.g., the Academy of Traumatology (India) and the Ecuadorian
Trauma Society). Smaller numbers of instances of imple-
mentation have included: use in educational interventions
(n = 14) and policy development (n = 14). Examples of educa-
tional interventions include that the Guidelines were incorpo-
rated into educational modules for humanitarian aid workers in
Burkina Faso and Sierra Leone and for emergency nurses in Sri
Lanka. An example of policy implementation includes that the
Guidelines were cited and utilized in the development of regu-
lations on emergency care in Mexico. It should be noted that the
above implementation events are only those that were found by
a literature search. There are likely many more implementation
events that were not published. Finally, the low number of
episodes of incorporation into policy indicates a barrier to
overcome in future efforts to implement the Guidelines.

2.3 | Update Process

The Guidelines for EsTC have now been updated in 2026. A
working group of IATSIC members, with input from WHO staff,
made preliminary updates to the 2004 resource grids, including
changing designations of resources as to whether they were core,
extended, or not applicable at different levels of the health care
system (more in Section 4) and adding new resources that were
not covered in the 2004 edition. These were then reviewed and
commented on by the Trauma Care Resource Consensus Group
which consisted of 35 members from all continents and from
countries at all economic levels. This group came from a wide
variety of professional backgrounds involved in care of the
injured, including: anesthesia, critical care, emergency medicine,
family medicine/general doctors (especially those working at first
level hospitals), neurosurgery, nursing (including critical care
nursing and trauma nursing), pediatric surgery, rehabilitation,
and trauma surgery (both general surgery and orthopedics). The
consensus group included members of IATSIC and members of
several of the professional societies that are members of WHO's
Global Alliance for Care of the Injured (GACI): including African
Federation of Emergency Medicine, AO Alliance, G4 Alliance,
International Committee of the Red Cross, International Feder-
ation of Emergency Medicine, International Federation of Red
Cross and Red Crescent Societies, Médecins Sans Frontiéres,
Panamerican Trauma Society, Society of Trauma Nurses, and the
World Federation of Critical Care Nurses.

The preliminary changes made by the IATSIC working group
were amended as needed based on input from the consensus
group. The resource assignments took into account and were
harmonized as needed with several WHO resources, including
the Model List of Essential Medicines [25], high-priority health
services for humanitarian response (H3 package) [26], essential
resources for emergency and critical care (ERECC), Universal
Health Coverage (UHC) Service Package Delivery and Imple-
mentation (SPDI) Platform [27], and the Basic Emergency Care
course [28]. The updates also took into account the solid trauma
care principles found in other IATSIC resources, such as its Na-
tional Trauma Management Course and its Definitive Surgical
Trauma Care Course [29]. After completion of the first draft of the
revision, independent review was obtained from nine people
experienced in various aspects of trauma care in LMICs and who
had not been involved in the revision process. Their input was
used to further refine the Guidelines.

2.4 | Orientation to the Rest of This Publication

As with the original 2004 version of the Guidelines, the current
version starts with a list of medical goals that should be feasible for
most injured persons everywhere. These can be viewed as the
“needs of the injured patient” (chapter 3). In order to assure the
achievement of such goals, the inputs of human and physical
resources must be utilized in an optimal process. To this end, the
authors have developed a template for the resources that are
needed. These are described in chapters 4 and 5. The authors
envision that this template will be used as a guide for those
planning trauma treatment services. These Guidelines will
hopefully be of relevance to planners in ministries of health, to
hospital administrators, to directors of trauma services, to nursing
service directors and to clinicians, both individually and collec-
tively, through organizations such as societies of surgery, anes-
thesia, emergency medicine, traumatology and other disciplines
that deal with the injured patient. These groups constitute the
target audience for the Guidelines. The Guidelines focus on
resource planning for individual facilities. This is part of broader
trauma system planning encompassing prehospital care, inter-
facility transfer, and referral networks [30-32].
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3 | Essential Trauma Services: Rights of the
Injured

This section contains a list of those services which the authors
feel are essential to prevent death and disability in injured pa-
tients. They might be considered as the “needs of the injured
patient.” IATSIC endorses these as the “rights of the injured”
and as the responsibility of governments to provide to their
people.
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These can be categorized into three broad sets of needs:

1. Life-threatening injuries are appropriately treated,
promptly and in accordance with appropriate priorities, so
as to maximize the likelihood of survival.

2. Potentially disabling injuries are treated appropriately, so
as to minimize functional impairment and to maximize the
return to independence and to participation in community
life.

3. Pain and psychological suffering are minimized.

Within these three broad categories, there are several specific
medical goals that are eminently achievable within the re-
sources available in most countries.

e Obstructed airways are opened and maintained before
hypoxia leads to death or permanent disability.

e Impaired breathing is supported until the injured person is
able to breathe adequately without assistance.

e Pneumothorax and hemothorax are promptly recognized
and relieved.

e Bleeding (external or internal) is promptly stopped.

e Shock is recognized and treated with intravenous (IV) fluid
replacement before irreversible consequences occur.

e The consequences of traumatic brain injury are lessened by
timely decompression of space occupying lesions and by
prevention of secondary brain injury.

e Intestinal and other abdominal injuries are promptly
recognized and repaired.

e Potentially disabling extremity injuries are corrected.

e Potentially unstable spinal cord injuries are recognized and
managed appropriately, including early immobilization.

e The consequences to the individual of injuries that result in
physical impairment are minimized by appropriate reha-
bilitative services.

e Medications for the above services and for the minimiza-
tion of pain are readily available when needed.

The precise procedures that can optimally be applied to achieve
these goals, as well as the human and physical resources needed
to optimally carry out these procedures, will vary across the
spectrum of economic resources of the countries of the world
and the geographic location of the facilities concerned. How-
ever, these goals should be achievable for most injured patients
in most locations. It should also be noted that these goals apply
to the entire system and not necessarily all individual facilities.
Some of the goals are applicable to all levels of the health care
system, especially as regards airway, breathing, and circulation.
Some of the above goals would require timely referral from
smaller facilities with definitive care mostly be provided at
higher level facilities (e.g., decompression of space occupying
lesions after head injuries). These details are spelled out in later
sections of the Guidelines for EsTC.

The provision of these services should not be dependent on
ability to pay. Hence, cost recovery schemes, necessary though
they may ultimately be, should not preclude the provision of
initial emergency care nor of critical elements of definitive care.

4 | Inputs Needed to Achieve Essential Trauma
Services

41 | Overview

The goals outlined in the previous chapter depend on the provi-
sion of specific items of physical examination, diagnostic tests,
medications and therapeutic procedures. Likewise, the ability of
the health system to provide these items depends on the inputs of
human resources (training and staffing) and physical resources
(equipment and supplies). The following sections of these
Guidelines for EsSTC outline those resources which the authors feel
are essential to the provision of essential trauma services. These
resources are outlined in the form of the resource matrix for
essential trauma care (Tables 1-15).

4.2 | Resource Matrix: Introduction

The resource matrix for trauma care contains brief descriptions
of the resources that need to be available for the provision of
specific categories of care at different levels of the health care
system. A specific matrix is derived for each of 15 categories of
care, such as airway, shock, head injuries, extremity injuries and
rehabilitation. These include both initial emergency manage-
ment and long-term definitive care.

4.3 | Resource Matrix: Necessary Elements of
Trauma Care

On the vertical axis of each matrix are listed the specific ele-
ments of trauma care that are needed. These are divided into
two categories: (1) knowledge and skills and (2) equipment and
supplies. See Table 1 as an example.

Knowledge and skills imply that the staff (medical, nursing and
others) have the requisite training to perform such diagnostic
and therapeutic activities safely and successfully. This implies
not only the requisite training in their basic education (school
and postgraduate training), but also continuing education to
maintain these skills. Requirements for continuing education
(continuing professional development) are addressed in
Table 15. In some situations, provision of services may require
task sharing, with providers performing tasks above their usual
level of training. Details of the supplemental training needed in
these situations is included, where relevant, in the tables.

Equipment and supplies imply that these items are available to all
who need them, without consideration of ability to pay, especially
in true life-threatening emergencies. This implies not only having
them physically present in the facility but having them readily
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available on an ongoing basis; where appropriate, 24 hours a day,
7 days a week. It thus implies that organizational and adminis-
trative mechanisms exist to quickly replace depleted or expired
stocks of supplies and medications, and to quickly repair non-
functioning equipment. The quality control mechanisms neces-
sary to assure such provision of supplies and to assure the quality
of medical care provided are addressed in Table 15.

The ESTC resource matrix goes into depth on the simple, vital
services and related equipment. This is especially so for the
immediately life-threatening injuries to be addressed in the
initial evaluation and resuscitation, such as the management of
airway, breathing and circulation (Sections 5.1-5.3). For more
complicated services, such as operative care of head, torso or
extremity injuries (Sections 5.4-5.14), the ESTC resource
matrices go into less detail. For most of these more complicated
issues, the elements of care to be provided are listed as a general
service (e.g., laparotomy for trauma), with a basic discussion of
what broad skills and equipment need to be available, but
without a detailed, separate delineation of the specific skills or
physical materials needed. Details of operating theater in-
struments, equipment, supplies and infrastructure, and of
anesthetic capabilities are beyond the scope of this publication.
The availability of a clinical service in these Guidelines implies
the expertise and physical materials to carry out that service
successfully and safely. In this regard, the reader is also referred
to WHO publications on broader surgical and anesthetic issues
(https://www.who.int/teams/integrated-health-services/clinica
l-services-and-systems/surgical-care).

4.4 | Resource Matrix: Range of Health Facilities

On the horizontal axis of each matrix are listed the range of
health facilities. It is acknowledged that the division between
different levels is somewhat artificial, with actual facilities
representing a continuum rather than discrete categories. It is
also acknowledged that the capabilities of each level vary
significantly between different countries. Working within these
constraints, the authors have devised the following categories.

Clinic: Typically an outpatient clinic, usually staffed by nurses or
mid-level providers (may be known as physicians assistants,
clinical officers, or similar) and occasionally, especially in middle-
income countries, by doctors. Such clinics can see many injured
patients, and occasionally seriously injured patients, especially in
rural locations with limited pre-hospital emergency medical
services. In the original EsTC, smaller facilities (e.g., village health
posts staffed by providers with a few months training) were
considered also. However, in this update, we restrict recom-
mendations to clinics staffed by formally-trained providers such
as nurses.

First-level hospital: Smaller hospitals, usually staffed by general
doctors. They occasionally have a small number of specialists,
such as a general surgeon or emergency physician. Such hos-
pitals may or may not have operating theater capabilities.

Second-level (referral) hospital: Hospitals whose personnel
usually include at least a general surgeon. Staff at such facilities

may also include orthopedic surgeons, emergency physicians,
and members of other subspecialties. Such facilities have oper-
ating theaters.

Tertiary hospital: This includes hospitals with a broad range of
subspecialty services. Such facilities are usually, but not exclu-
sively, teaching or university hospitals. They usually represent
the highest level of care in a country or large political division
within a country. There are notable differences in the capabil-
ities of tertiary care hospitals worldwide. In some countries,
surgical staff may be quite extensive in their range of sub-
specialties, and in others, more limited.

These Guidelines do not make any recommendations regarding
the optimum population served by each level of facility. How-
ever, this is of great relevance to the accessibility of trauma care
by the population of a country. These issues are addressed by
broader planning activities and should be considered by those
planning trauma services for their country or area. Likewise, it
is recognized that the different levels of facility will play
differing roles within overall trauma treatment in different
countries. For example, facilities staffed by non-doctors and
hospitals staffed by general practitioners are likely to care for a
greater percentage of all injured patients in low-income coun-
tries, whereas specialist-staffed hospitals and tertiary care hos-
pitals are likely to care for a greater percentage of all injured
patients in middle-income countries.

4.5 | Resource Matrix: Designation of Priorities

For each cell within the matrix, the authors recommend those
resources (vertical axis) that should be available at a specific level
of the health care system (horizontal axis). The priority of each
item was given a designation according to the following criteria.

Core (Co): The designated item should be “assured at that level in
all cases, even in environments where access to resources is most
severely restricted, including countries whose ministries of health
have less than US$10 per capita to spend on health” [1]. These
items in general would be “very cost-effective” and, in many
cases, if not present, could be provided primarily through im-
provements in organization and planning, with a minimal in-
crease in expenditure. This designation is similar in concept to the
term “essential” used in the original (2004) Guidelines for ESTC.

Extended (Ex): The designated item “increases the probability of
a successful outcome.” It also adds cost. Such items are “not
likely to be affordable or practical for all facilities of a given
level,” especially in environments with the lowest access to re-
sources. Hence, they are not listed as core. However, they would
be more likely to be provided in better resourced locations. In
some cases, the physical item itself might be low cost, but the
training and monitoring needed to utilize it safely might be
more resource intensive (e.g., endotracheal intubation). This
designation is similar in concept to the term “desirable” used in
the original (2004) Guidelines for ESTC.

Not applicable (NA) at that level. For example, a large expensive
piece of equipment that would only be used in a hospital and
would not realistically be expected to be found in a clinic would
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be NA for clinic level. The original Guidelines for EsTC used the
term “irrelevant” for this category.

4.6 | Application of Priorities

In national trauma planning, the authors anticipate that many
countries may very appropriately decide to convert some of the
items in the extended category to core. The converse is not true.
Downgrading core items should be rare.

Throughout these Guidelines, more detail is provided on the ele-
ments of care that are deemed core. However, it should be
emphasized that items designated as extended are also an integral
part of these Guidelines. They are considered somewhat less
important or cost-effective than core items, but are not to be
ignored. Items designated as core are those which should be able
to be assured to all injured patients arriving at all facilities of a
given level in all countries, even those of lowest income. Hence,
the core items are applicable to all health care facilities, including
the most basic of facilities of a given level in the countries of lowest
income: for example, small basic clinics; small first-level hospitals
without surgical capabilities; specialist hospitals with only a
general surgeon; and tertiary care facilities with a limited range of
subspecialties. Hence, many of the items that are designated as
extended may indeed be applicable to many of these facilities, such
as those in middle-income countries or those with high numbers of
trauma patients in all countries. This is particularly an issue in the
case of clinics, for which there is tremendous variation world-
wide. Using the “least common denominator” of asmall clinicina
low-income country or area, the major emphasis for this level in
these Guidelines is on rapid, basic first aid. Many other thera-
peutic items are listed as extended (e.g., oxygen, most medica-
tions, and IV fluids), as these are not applicable to all clinics
worldwide. In national planning that addresses the clinic level,
many such items might reasonably be upgraded to core for larger
clinics and especially for those that do see a large number of
seriously injured patients.

By way of an example of how the terms “core” and “extended”
are actually applied in the recommendations, we look at airway
management (Table 1). At all levels of the health care system, it
is deemed core that health care personnel know the signs of
airway obstruction and are skilled in manual maneuvers to keep
an airway patent. The probability of success in airway man-
agement is increased by the provision of specific equipment and
the skills to utilize it properly and safely. This includes equip-
ment and skills for basic airway management, including oral
airway, suction and bag-valve-mask. These are deemed core at
hospital-level facilities. The probability of success of airway
management is increased even further by the provision of
equipment and skills for advanced airway management,
including endotracheal intubation and cricothyroidotomy.
These are deemed core at specialist-staffed hospitals. At each
level, the probability of success of airway management is
increased. However, both the need for resources (both equip-
ment and training) and the potential for harm are increased. In
environments in which more resources are available, and/or in
which specific facilities handle a greater than average volume of
trauma, it may be appropriate to change the “extended”

designation to “core” at some or all facilities of a given level. For
example, in an area where some clinics frequently receive
seriously injured cases (especially in areas with limited formal
prehospital emergency medical services), it would be reasonable
to designate airway equipment such as oral airways, suction,
and bag-valve-masks as core for those clinics. Similarly, for first-
level hospitals that receive high volume of trauma patients, it
would be reasonable to designate the human and physical re-
sources needed for endotracheal intubation as core. In short,
most of the items that are designated as extended at a given level
of the health care system could be considered for designation as
core based on that facility's location, patient profile, and disease
burden, as well as the staffing and other capabilities available at
the facility.

4.7 | What Is New in the Updated Guidelines

In both 2004 and 2025, consensus was derived among globally-
representative stakeholders as to what trauma care resources
were feasible to promote in almost all situations. Fortunately,
many items that were considered as extended in 2004 are now
considered as core. This is likely the result of several factors,
including: (1) increased attention to trauma and emergency
care; (2) improved economic standards globally with many
previously low-income countries now being lower-middle-
income countries, with a consequent decrease in the percent
of people living in low-income countries; and (3) improvements
in several items of technology and their cost (with lower costs
for some items now possible due to their manufacture in
LMICs). Several examples include: pulse oximetry is now
deemed core at all levels of the health care system (whereas it
had been not applicable at the clinic level and extended at
hospital levels in 2004); mechanical ventilators are now core at
second- and third-level hospitals (whereas they had been
extended at these levels in 2004); ultrasonography for diagnosis
of intra-abdominal bleeding is now core at second- and third-
level hospitals (whereas it had been extended at these levels
in 2004); portable X-ray is now core at all hospital levels
(whereas it had been core only at tertiary hospitals in 2004).
Several resources have been deleted, as the evidence base for
their use and resultant practice patterns change, such as dis-
continuing of right heart catheter (pulmonary artery catheter)
for monitoring of fluid status. Multiple changes have been made
in the list of trauma related medications, based on corre-
sponding changes in WHO's Model List of Essential Medicines.

Reference for Section 4

1. World Bank Open Data: Domestic General Government Health
Expenditure per Capita (Current US$) (2026), https://data.worldbank.
org/indicator/SH.XPD.GHED.PC.CD.

5 | Guidelines for Essential Trauma Care

For each of the following 14 categories of trauma care, a sum-
mary resource matrix is provided, preceded by a brief explana-
tion of the rationale used in determining which elements of care
are to be considered core or extended. An explanation of the
organization of the resource matrices is provided in Section 4.
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Table 15 addresses administrative functions and Section 5.16
addresses special considerations for the care of injured children.

51 | Airway Management

Airway management is one of the key components of emer-
gency care. Its primary objective is to diagnose an obstructed or
potentially obstructed airway, to clear the obstruction and keep
the airway patent. Few medical emergencies, short of a com-
plete cardiopulmonary arrest, are more immediately life-
threatening than the loss of an adequate airway. Failure to
adequately manage airway patency and ventilation has been
identified as a major cause of preventable death in trauma [1, 2].

In the initial assessment and management of any critically ill
patient, the airway, breathing and circulation (ABC) are the first
steps. The response to any acutely ill or injured patient must be
met using a systematic approach, with the airway being the first
priority. If any abnormalities are detected, measures to inter-
vene are instituted immediately. The skills to assess a patient for
obstruction of the airway, to establish and maintain a patent
airway, and to ensure adequate ventilation and oxygenation of
the patient, are therefore core.

At all levels of the health care system, it is deemed core that
health care personnel know the signs of airway obstruction and
are skilled in manual maneuvers to keep an airway patent while
maintaining cervical spine protection. The probability of success
of airway management is increased by the provision of specific
equipment and the skills to utilize it properly and safely. This
includes equipment and skills for basic airway management,
including oral or nasal airway, suction and bag-valve-mask.
These are deemed core at hospital-level facilities. The proba-
bility of success in airway management is further increased by
the provision of equipment and skills for advanced airway
management, including endotracheal intubation and cricothyr-
oidotomy. These are deemed core at specialist-staffed (second-
level and tertiary) hospitals. At each level, the probability of
success in airway management is increased. However, both the
need for resources (both equipment and training) and the po-
tential for harm are increased. Environments in which more
resources are available, and/or in which there is a greater than
average trauma volume in specific facilities, may wish to change
the “extended” designation to core at some or all facilities of a
given level.

At whatever level of the health care system it is decided to
provide advanced airway capabilities (e.g., endotracheal intu-
bation, cricothyroidotomy, or tracheostomy, depending on the
circumstances—see end of Section 5.1), several safety assur-
ances should be in place. This includes the provision that the
equipment is readily available in whatever area receives the
injured patient (casualty ward or emergency unit). This is aided
by having the necessary equipment in pre-assembled packs
(where appropriate and feasible), stocked in the emergency
area. Safety assurance also mandates that staff performing
the various procedures be adequately trained to perform
them successfully, with an acceptable rate of complications.
This includes both the training received in basic education (e.g.,

medical or nursing or other professional school) and whatever
continuing education might be required to maintain the skills.
Given the potential for harm (in the form of esophageal intu-
bation) with advanced airway management, inexpensive mate-
rials to assist in the clinical assessment of endotracheal tube
placement should be provided whenever endotracheal intuba-
tion is performed. This includes principally an esophageal de-
tector device (either bulb or syringe). Finally, given this
potential for harm associated with advanced airway maneuvers,
a quality assurance mechanism should be in place to track
adverse events such as esophageal intubations. Further details
can be found in Section 5.15 on quality improvement.

By way of further explanation of some of the equipment listed in
the table, suction is an extremely important component of
airway management. It can be provided at a low cost by manual
and foot pump devices. These should be considered core in any
hospital. Powered (e.g., electric) suction is considered core at
higher level hospitals. Even in these institutions, availability of
manual/foot pump devices should remain in event of power
outage. Likewise, a stiff suction tip (Yankauer or equivalent) is a
core component of an adequate suction set up. The term “basic
trauma pack” implies a kit with a few basic instruments and
supplies, including a scalpel, clamps, scissors, gauze, suture,
syringe and needles. These represent a component of the min-
imum of physical resources needed to perform certain smaller
procedures in the casualty ward/emergency department setting.
Such procedures include cricothyroidotomy in Table 1. They
also include some procedures mentioned later, such as chest
tube insertion in Table 2. The basic trauma pack is considered
core at all hospital levels.

At the clinic level, assessment of airway compromise and
manual maneuvers to keep an airway patent are core. The next
tier of interventions: insertion of oral or nasal airway, use of
suction (including stiff suction tip), and assisted ventilation
using a bag-valve-mask are deemed extended, given the need for
training in their use in often very basic circumstances. However,
in clinics that do receive at least an occasional seriously injured
patient (and especially those in more remote areas with limited
prehospital emergency medical services access), it would be
reasonable to make these capabilities core. The use of more
advanced airway capabilities, such as endotracheal intubation,
would generally be in only very exceptional clinic
circumstances.

These Guidelines indicate the use of cricothyroidotomy when a
surgical airway is indicated. In general, this is performed more
quickly and safely than a tracheostomy, especially by non-
specialists [3]. If needed for a prolonged period, it is usually
converted to a tracheostomy after a few days.

References for Section 5.1

1. D. O. Alao, A. A. Cevik, F. Al Shamsi, et al., “Preventable Deaths in
Hospitalized Trauma Patients,” World Journal of Surgery 48, no. 4
(2024): 863-870, https://doi.org/10.1002/wjs.12109.

2. T. L. Sanddal, T. J. Esposito, J. R. Whitney, et al., “Analysis of Pre-
ventable Trauma Deaths and Opportunities for Trauma Care Improve-
ment in Utah,” Journal of Trauma 70, no. 4 (2011): 970-977, https://doi.
0rg/10.1097/TA.0b013e3181fec9ba.
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TABLE 1 | Airway management.

Facility level®

Airway: Knowledge and skills Clinic First Second Tertiary

Assessment of airway compromise Co Co Co Co
Manual maneuvers (chin lift, jaw thrust, recovery position, etc.) Co Co Co Co
Insertion of oral or nasal airway Ex Co Co Co
Use of suction Ex Co Co Co
Assisted ventilation using bag-valve-mask Ex Co Co Co
Endotracheal intubation Ex Ex Co Co
Cricothyroidotomy (with or without tracheostomy) Ex Ex Co Co

Airway: Equipment and supplies
Oral or nasal airway Ex Co Co Co
Suction device: At least manual (bulb) or foot pump Ex Co Co Co
Suction device: Powered: Electric/pneumatic Ex Ex Co Co
Suction tubing Ex Co Co Co
Yankauer or other stiff suction tip Ex Co Co Co
Laryngoscope Ex Ex Co Co
Endotracheal tube Ex Ex Co Co
Intubating bougie/stylet Ex Ex Co Co
Esophageal detector device Ex Ex Co Co
Bag-valve-mask Ex Co Co Co
Basic trauma pack” Ex Co Co Co
Magill forceps Ex Co Co Co
Capnography NA Ex Co Co
Laryngeal mask airway/supraglottic airway Ex Ex Co Co
Other advanced airway equipment (Appendix 2) NA Ex Ex Ex

“Facility level implies: clinic, first-level hospital, second-level hospital, or tertiary hospital.

®Basic trauma pack implies a kit with basic instruments and supplies, including a scalpel, clamps, scissors, gauze, suture, syringe, and needles. These represent a
component of the minimum of physical resources needed to perform certain smaller procedures in the casualty ward/emergency department setting. Such procedures
include cricothyroidotomy in Table 1. They also include some procedures mentioned later, such as chest tube insertion in Table 2.

3. American College of Surgeons, Advanced Trauma Life Support. Stu-
dent Course Manual, 10th ed. (ACS, 2018).

5.2 | Breathing—Management of Respiratory
Distress

The ability to assess a patient for respiratory distress and ade-
quacy of ventilation is core at all levels of the health care system.
This applies both to those initially evaluating the patient and to
those who are providing definitive care. The only resources
required for this function are training and a stethoscope. If no
other resources are available at the level in question, it is
anticipated that respiratory distress would usually constitute
grounds for referral to the next highest level of the system.

Capabilities for the administration of oxygen to trauma patients
in respiratory distress are core at all hospital facilities. This
would be useful at all levels of the health system. It is recognized
that this is currently beyond the realm of feasibility for many
clinics in low-income countries and other low-resource settings.
However, facilities that receive a moderate volume of seriously
injured patients (e.g., those located along busier roadways),

especially in middle-income settings, might realistically be
supplied with oxygen. The capability for administration of ox-
ygen implies both health care providers capable of under-
standing the indications for its use and equipment and supplies
to administer it in a timely fashion to trauma patients in res-
piratory distress. In most cases, this implies that the physical
resources are present in the area where acute trauma patients
are initially received.

The recognition of tension pneumothorax, its primary treatment
by needle (or “finger”) thoracostomy and definitive treatment by
tube thoracostomy are core at all hospital-level facilities. This
implies sufficient training in the diagnosis of tension pneumo-
thorax and in the safe performance of the relevant procedures. It
also implies the ready availability of the needed materials,
including a basic trauma pack, chest tubes and one-way flow-seal
drainage.

At the clinic level, capabilities for the temporary relief of tension
pneumothorax with a needle thoracostomy could be considered
extended in settings with the possibility of rapid evacuation to a
site of definitive treatment. This would usually imply the exis-
tence of a prehospital emergency medical services system.
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TABLE 2 | Breathing—Management of respiratory distress.

Facility level
Clinic First Second Tertiary
Breathing: Knowledge and skills
Assessment of respiratory distress and adequacy of ventilation Co Co Co Co
Administration of oxygen Ex Co Co Co
Needle thoracostomy Ex Co Co Co
Chest tube insertion NA Co Co Co
Three-way dressing Co Co Co Co
Breathing: Equipment and supplies
Stethoscope Co Co Co Co
Oxygen supply (cylinder, concentrator or other source) Ex Co Co Co
Nasal prongs, face mask, associated tubing Ex Co Co Co
Needle and syringe Ex Co Co Co
Chest tubes NA Co Co Co
One-way flow-seal drainage NA Co Co Co
Pulse oximetry Co Co Co Co
Arterial blood gas measurements NA Ex Co Co
Bag-valve-mask Ex Co Co Co
Mechanical ventilator Co Ex Co Co

Recognition of the presence of a sucking chest wound and the
ability to apply a three-way dressing for immediate treatment is
deemed core at all levels.

Assessment of the adequacy of supplemental oxygen is based
primarily on clinical examination and monitoring of oxygen
saturation through pulse oximetry, both of which are deemed
core at all facility levels. Supplemental laboratory measurements
(arterial blood gas concentration) provide further useful infor-
mation. However, its cost prevents it from being deemed core
for all environments. It is deemed as extended at first-level
hospitals and core at higher level hospitals.

When ventilation is inadequate, it can be supported manually
(e.g., self-inflating bag-valve-mask) or mechanically (e.g.,
ventilator). The preceding section on the airway has outlined
the requirements for the bag-valve-mask. Mechanical ventila-
tors have considerable utility for the physiological support of
seriously injured patients. They are listed as extended at first-
level hospitals and core at higher level hospitals. It is
acknowledged that they are expensive. However, suitable ven-
tilators are available from suppliers in many LMICs at a fraction
(even a tenth) of the cost of those available from high-income
country suppliers. The use of mechanical ventilators implies
not only that they are physically present, but also that mecha-
nisms exist to assure continual functioning by rapid repair, and
that personnel are trained in their use. This would include
respiratory therapists or nursing or other staff with adequate
training in the use and routine maintenance of ventilators. The
use of ventilators also implies doctors and nurses with sufficient
training to care for mechanically-ventilated patients. The latter
implies the assessment of oxygenation status, the ability to
recognize and correct problems (e.g., endotracheal tube

obstruction), and skills in routine maintenance of ventilated
patients, such as sterile suctioning, physiotherapy and postural
drainage to reduce the risk of pneumonia. WHO guidance has
addressed treatment of respiratory insufficiency due to respira-
tory infections (such as COVID), including use of mechanical
ventilation [1].

In general, in respiratory failure in trauma patients, invasive
mechanical ventilation is used (i.e., delivered through an
endotracheal tube). Noninvasive mechanical ventilation mo-
dalities (such as continuous positive airway pressure and bilevel
positive airway pressure) have some use in select trauma pa-
tients, such as: (1) patients with impairments in oxygenation,
but patent airways, adequate ventilation, stable hemodynamics,
and alert mental status; (2) after weaning and extubation from
invasive mechanical ventilation.

Reference for Section 5.2

1. World Health Organization, Clinical Care of Severe Acute Respiratory
Infections — Tool Kit (World Health Organization, 2022), https://www.
who.int/publications/i/item/clinical-care-of-severe-acute-respiratory-
infections-tool-kit.

5.3 | Circulation—Management of Shock
5.3.1 | Assessment of Shock and Control of External
Hemorrhage

The ability to assess a patient for the presence of shock is core at
all levels of the health care system. The only resources required
for this function are a clock or watch with second hand, a
stethoscope and blood pressure (BP) cuff, and the relevant
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TABLE 3A | Circulation and shock: Knowledge and skills.

Facility level

Clinic First Second Tertiary
Assessment and external control of haemorrhage
Assessment of shock Co Co Co Co
Compression for control of haemorrhage Co Co Co Co
Arterial tourniquet in extreme situations Co Co Co Co
Splinting of fractures for haemorrhage control Co Co Co Co
Deep interfascial packing for severe wounds (e.g., landmine) Ex Co Co Co
Pelvic wrap for haemorrhage control Ex Co Co Co
Fluid resuscitation
Knowledge of fluid resuscitation Ex Co Co Co
Peripheral percutaneous intravenous access Ex Co Co Co
Peripheral cutdown access Ex Co Co Co
Central venous access for fluid administration NA Ex Co Co
Intraosseous access for children under 5 years Ex Ex Co Co
Transfusion knowledge and skills NA Co Co Co
Monitoring
Knowledge of resuscitation parameters Ex Co Co Co
More advanced monitoring (central venous pressure and/or point of care NA Ex Co Co
ultrasound)
Other
Differential diagnosis of causes of shock Ex Co Co Co
Use of vasoactive medications NA Ex Ex Co
Use of fluids and antibiotics for septic shock NA Co Co Co
Recognition of hypothermia Co Co Co Co
External rewarming in hypothermia Co Co Co Co
Use of warmed fluids NA Ex Co Co
Knowledge of core rewarming NA Ex Co Co

training. Training should include visual/manual assessment of
circulation, including pulse, capillary refill time and skin tem-
perature. If no other resources are available at the level in
question, it is anticipated that shock would usually constitute
grounds for referral to the next highest level of the system.

Control of external hemorrhage through manual pressure and
through the application of a pressure dressing is core at all levels
of the health care system. The only resources required are training
and sufficient gauze bandages. Training regarding indications for
the use of arterial tourniquets in extreme situations, as well as
understanding the potential complications and the need for
removal under controlled circumstances within several hours, is
core at all levels. Splinting of fractured extremities as a means of
decreasing internal hemorrhage is core at all levels.

More advanced, externally applied hemorrhage control mea-
sures include wrapping for potential pelvic fractures and deep
interfascial packing for complicated wounds, such as landmine
and machete wounds. These are deemed extended at the clinic
level and core at all hospital levels. In locations with high rates

of landmine injuries, it would be reasonable to make deep
interfascial packing core at the clinic level.

5.3.2 | Fluid Resuscitation

Capabilities for fluid resuscitation include the equipment, the
fluids themselves and the skills to administer them, monitor the
response (including accurately monitoring fluid intake and
output) and treat potential complications. The insertion of pe-
ripheral intravenous (IV) lines, percutaneously and by cutdown,
and the use of crystalloid are deemed core at all hospital levels.
These are extended at the clinic level. These should be consid-
ered for upgrading to core at the clinic level in locations where
such clinics do receive seriously injured patients and are at such
a distance that evacuation to a higher level of care will entail a
delay of several hours or more. The insertion of central lines
(including the lines themselves and the expertise to insert them
safely) is deemed core at the upper two hospital levels and
extended at first-level hospitals. In the setting of first-level
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TABLE 3B | Circulation and shock: Equipment and supplies.

Facility level

Clinic First Second Tertiary
Assessment and external control of haemorrhage
Clock or watch with second hand Co Co Co Co
Stethoscope Co Co Co Co
Blood pressure (BP) cuff Co Co Co Co
Gauze and bandages Co Co Co Co
Arterial tourniquet in extreme situations Co Co Co Co
Fluid resuscitation
Crystalloid Ex Co Co Co
Blood transfusion capabilities NA Co Co Co
Intravenous infusion set (lines and cannulas) Ex Co Co Co
Intraosseous needle or equivalent Ex Ex Co Co
Central venous lines NA Ex Co Co
Monitoring
Stethoscope Co Co Co Co
Blood pressure (BP) cuff Co Co Co Co
Urinary catheter Ex Co Co Co
Electrocardiogram (ECG) NA Co Co Co
Electronic cardiac monitoring NA Co Co Co
Defibrillator Ex Co Co Co
More advanced monitoring (central venous pressure and/or point of care NA Ex Co Co
ultrasound)
Laboratory facilities for haemoglobin or haematocrit Co Co Co Co
Laboratory facilities for electrolytes and lactate NA Co Co Co
Laboratory facilities for arterial blood gases NA Ex Co Co
Other
Vasoactive medications NA Ex Ex Co
Nasogastric (NG) tube Ex Co Co Co
Thermometer Co Co Co Co
Blankets for external rewarming Co Co Co Co
External rewarming using warmed blankets, electric heating blanket or NA Co Co Co
other similar means
Warmers for IV fluids and other methods of rewarming body core NA Ex Co Co
Weighing scale for children Ex Co Co Co

hospitals, given the potential for complications, the insertion of
central lines should usually only be considered for emergency
situations in which access cannot be achieved by any other
means.

Intraosseous lines for children, especially for those under
5 years, are deemed core at all hospital levels. Formal intra-
osseous needles would be ideal, but the ability to establish
intraosseous access using any suitable large-bore metal needle
(e.g., spinal needle) is acceptable.

Capabilities for blood transfusion are deemed core at all hos-
pital levels. A formal blood bank is the usual option. However,

if not available, capabilities for immediate donation and
administration of fresh whole blood are acceptable. Such ca-
pabilities are also needed for the treatment of obstetric hem-
orrhage and severe anemia. Many first-level hospitals need to
provide transfusions for these indications as well as for
trauma. In addition to blood banks and immediate donations,
more rapid delivery from centralized blood banks is another
option. Preliminary evidence on some options for this is
promising, such as for drone delivery [1]. The Guidelines for
EsTC does not give recommendations on the various options
for assuring blood availability. A minority of first-level hospi-
tals might not be expected to have such capabilities. These
would include smaller facilities in less remote areas, with easy
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access to referral centers. Such facilities might be considered to
more closely represent the clinic level than the first-level
hospitals considered in these Guidelines.

Blood transfusion may encompass transfusion of whole blood
(whether fresh or banked) or use of components, including
packed red blood cells, fresh frozen (or lyophilized freezedried)
plasma, and platelets. Use of any of these will be influenced by
capabilities of the institution's blood bank and the policies and
practices of the institution or country. Any time that any blood
product is administered, there should be capabilities to assure
its safety, including screening for HIV, hepatitis B and C, and
other blood borne diseases, depending on the geographic area.
The use of blood should follow WHO blood transfusion safety
guidelines [2, 3]. The use of blood also implies that it is being
ordered by a clinician who knows the indications for transfusion
in a trauma patient and is capable of recognizing and treating
the potential complications of transfusion, monitoring the pa-
tient's response to transfusion and other fluid resuscitation, and
assessing the patient for continued bleeding and the need for
surgical intervention.

5.3.3 | Monitoring

The capability for monitoring a patient in shock for response to
fluid therapy is deemed core at all hospital levels. This includes
an understanding of the stages of hemorrhagic shock. It also
includes the following basic equipment: clock or watch with
second hand, stethoscope, blood pressure cuff and urinary
catheter with collection bag (or improvized equivalent). These
are deemed core at all hospital levels. Electronic cardiac
monitoring (and related electrocardiogram) adds utility. It is
acknowledged that they are expensive. However, suitable units
are available from suppliers in many LMICs at a fraction of the
cost of those available from high-income country suppliers.
Similarly, defibrillators are deemed core at all hospital levels.
There are several options for defibrillators, ranging from simple
versions with manual controls to options with pacing and syn-
chronized cardioversion capabilities. The latter are more ver-
satile, but also are more costly and require more involved
training and maintenance. All of the above monitoring capa-
bilities are non-invasive. Central venous pressure monitoring
also adds utility, but also the potential for complications.
Globally, there has been increased use of point of care ultra-
sound to assess central filling pressures (e.g., vena cava width).
Assessment of central filling pressures (by either central venous
pressure monitoring and/or point of care ultrasound) as an aid
to management of shock is deemed core at higher level hospitals
and extended at first-level hospitals.

Laboratory tests assist in the assessment of the presence of shock,
the degree of bleeding and response to resuscitation. Hematocrit
or hemoglobin monitoring is deemed core at all facility levels.
Measurements of electrolytes (sodium, potassium, chloride, bi-
carbonate), blood urea nitrogen, creatinine, and lactate are all
considered core at all hospital levels. Measurement of arterial
blood gases (also covered in Table 2) are deemed extended at first-
level hospitals and core at higher level hospitals.

5.3.4 | Other Considerations

Most of the above pertains to the most common cause of shock ina
trauma patient, hemorrhagic shock. Other causes include
cardiogenic shock, neurogenic (or spinal) shock and septic shock.
The ability to recognize these other causes of shock is deemed core
at all hospital levels. Treatment of several of these causes of shock
(especially cardiogenic and neurogenic) can involve use of vaso-
active agents (e.g., pressors, inotropes, or similar medications,
depending on the circumstances). Use of vasoactive agents is
usually performed by continuous IV drip. This is deemed core at
tertiary hospitals. It is deemed extended at first- and second-level
hospitals because of the cost of the infusion equipment and the
need to adequately train both medical and nursing staff in the safe
administration of these medications.

The ability to treat septic shock with antibiotics, fluid resusci-
tation and other supportive care is deemed core at all hospital
levels. Appropriate treatment of sources of infection and un-
derlying injury is covered further in several of the following
sections.

Many patients in shock develop an ileus and are at risk of
vomiting and aspiration of gastric contents. Hence, the avail-
ability of nasogastric (NG) tubes and the skills to insert them are
deemed core at all hospital levels.

Hypothermia is a frequent complication of shock. The ability to
recognize this and to treat it with external rewarming is deemed
core at all levels. Capabilities to provide warmed fluids and
gases, as well as other means of rewarming the body core, such
as lavage via urinary catheters, nasogastric tube or intraperito-
neal catheter, are considered extended at first-level hospitals
and core at higher level hospitals.

Weighing scales for children, in order to more accurately
calculate fluid requirements, are considered core at all hospital
levels and extended at the basic level.

References for Section 5.3

1. N. P. Raykar, V. Raguveer, Y. E. Abdella, et al., “Innovative Blood
Transfusion Strategies to Address Global Blood Deserts: A Consensus
Statement From the Blood Delivery via Emerging Strategies for Emer-
gency Remote Transfusion (Blood DESERT) Coalition,” Lancet Global
Health 12, no. 3 (2024): e522-e529, https://doi.org/10.1016/S2214-109
X(23)00564-8.

2. World Health Organization, Global Status Report on Blood Safety and
Availability 2021 (World Health Organization, 2022).

3. World Health Organization, Guidance on Implementation of a Quality
System in Blood Establishments (World Health Organization, 2023).

5.4 | Management of Head Injury

Sections 5.1-5.3 describe in detail the specific skills, equipment
and supplies needed to treat the immediately life-threatening
injuries addressed in the initial evaluation and management.
For more complicated issues, these Guidelines provide less
specific detail. Details of operating theater equipment and
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supplies are beyond the scope of this publication [1]. Hence,
only a few exceptionally critical items are mentioned. Instead,
the Guidelines state the services that should be provided, with
the implication that the training, equipment and supplies
needed to provide these services successfully and safely are
present. Hence, the following Sections 5.4-5.14 of the Guidelines
list clinical services without division into skills and knowledge
versus supplies and equipment.

Head injury (traumatic brain injury) is one of the major causes
of trauma-related death and disability worldwide. The assess-
ment of neurological status, including determination of level of
consciousness using the Glasgow coma scale, recognition of
lateralizing signs, and determination of pupillary size and re-
flexes, are considered core at all levels of the health care system,
in all countries. This requires only training and perhaps a source
of artificial light such as a pocket torch. One of the most sig-
nificant therapeutic modalities that needs to be applied broadly
worldwide is the minimization of secondary brain injury
through the maintenance of cerebral perfusion and oxygenation.
Much of the mortality from traumatic brain injury is associated
with secondary brain injury resulting from hypoxia and hypo-
tension [2]. This reinforces the primary importance of the ABC
outlined in Sections 5.1-5.3 above. Recognition of the impor-
tance of these factors in patients with head injuries is deemed
core at all hospital levels.

A refinement on the above is to offset the propensity toward
raised intracranial pressure (ICP) by avoiding overhydration,
principally in hemodynamically stable patients. This knowledge
and the understanding that head-injured patients with hypo-
volemia also require appropriate hydration to prevent hypo-
tension is deemed core at all hospital levels. This also includes
use of elevation of the head of the bed to 30°, which is deemed
core at all hospital levels. Ongoing treatment of raised ICP
through such means as sedation, hyperosmolar therapy (such as
with mannitol or hypertonic saline), paralysis, and cerebrospi-
nal fluid drainage are deemed core at the tertiary care level.
They are extended at the second-level hospital if a neurosurgeon
or other practitioner (e.g., intensivist, general surgeon) with the
relevant training is present. Monitoring of ICP may aid in this
management. Use of ICP monitoring is widespread, but has
been the subject of considerable debate. It may be a useful
adjunct to assist with management of raised ICP, but has not
been conclusively shown to improve outcomes (as opposed to
treatment of raised ICP based on clinical signs). Hence, the
Guidelines for ESTC do not make recommendations regarding
resource requirements for invasive ICP monitoring [3-7].
Similarly, the Guidelines do not make recommendations
regarding resource requirements for non-invasive ICP moni-
toring (e.g., transcranial Doppler with wave form analysis,
automated pupillometry, and ultrasonographic optic nerve
sheath diameter measurement). This topic has received
increasing attention as a potential method to increase avail-
ability of ICP monitoring in LMICs [8]. Ongoing treatment of
raised ICP in the intensive care unit setting is to be distin-
guished from one-time boluses of mannitol or hypertonic saline,
such as in the emergency unit setting. This covered further in
the medications section (Table 12).

Intracranial mass lesions with pressure effect account for only
around 10%-20% of comatose patients. However, timely
decompression of these lesions significantly improves outcome.
Treatment of these lesions is greatly facilitated by the avail-
ability of computerized tomography (CT). This is deemed core at
tertiary hospitals and extended at all other hospital levels. Its
high cost prevents it from being considered core at non-tertiary
hospitals. CT scans are indeed available in many locations,
including low-income countries, but many factors preclude their
ready availability to all patients with suspected intracranial
mass lesions. These include cost, and in some cases associated
mandatory fees, as well as prolonged periods of breakdown.
Some countries may decide to make CT scanning core at non-
tertiary hospitals in their own plans. This requires not only
the physical presence of the machine, but also timely 24-hour
availability to all severely head-injured patients, without re-
gard to ability to pay. It also includes facilities for maintenance
and rapid repair within 24 hours. In addition, basic quality
improvement programs should assure that all patients war-
ranting CT scan of the head (generally Glasgow coma scale of 8
or less) are promptly scanned (generally within 2 hours of
arrival to the hospital).

Surgical treatment of intracranial mass lesions is classified as
basic (burr hole) or advanced (including craniotomy, craniec-
tomy, treatment of intracerebral hematoma, etc.). Relief of raised
ICP from intracranial mass lesions by burr hole alone implies the
skill to perform the operation and the drills or other suitable
equipment needed. Ideally any of the above-noted procedures
should be performed by a neurosurgeon, who are usually found
only at tertiary hospitals. At these tertiary hospitals, burr holes
should be considered core. Some first-level and second-level
hospitals are situated in isolated places with minimal capabil-
ities for timely referral. In these locations, burr holes may
reasonably be considered to be extended. This would imply that a
general surgeon (or other provider) with suitable surgical expe-
rience would be authorized to perform them. Some tertiary care
hospitals in LMICs do not have neurosurgeons. At these facilities,
the capability to perform burr holes should still be core.

The more advanced procedures noted above should be available
at tertiary facilities when a neurosurgeon is available. The lack
of neurosurgeons at some tertiary facilities (or lack of 24 hour
coverage by neurosurgeons) leads to these Guidelines deeming
these advanced procedures as extended at tertiary facilities.

A particular subset of neurosurgical procedures, elevation of
depressed skull fractures (both open and closed), parallels the
resource availability of burr holes and has the same designations:
extended at first- and second-level hospitals and core at tertiary.

Finally, malnutrition in patients with traumatic brain injury has
been associated with worsened outcome [3]. Maintenance of at
least baseline caloric and protein requirements should be
assured, including nasogastric feeding if the patient is comatose.
This is deemed core for all head-injured patients with altered
neurological status at all hospital levels. This also applies to
patients with a prolonged inability to eat, whether for head
injury or other forms of trauma.
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TABLE 4 | Head injury.

Facility level

Resources Clinic First Second Tertiary
Recognize altered consciousness; lateralizing signs, pupils Co Co Co Co
Maintain normotension and oxygenation to prevent secondary brain injury Ex Co Co Co
Avoid overhydration in the presence of raised ICP (with normal BP) Ex Co Co Co
Elevation of head of bed to 30° Ex Co Co Co
Treatment of raised ICP NA NA Ex Co
CT scans NA Ex Ex Co
Burr holes (skill plus drill or other suitable equipment) NA Ex Ex Co
More advanced neurosurgical procedures NA NA Ex Ex
Surgical treatment of depressed skull fractures NA Ex Ex Co
Maintenance of requirements for protein and calories NA Co Co Co

Abbreviations: CT, computerized axial tomography; ICP, intracranial pressure.

While the Guidelines for ESTC do not go into detail on specific
procedures, given the complexity of traumatic brain injury
management it is recommended, within the limitations of each
institution’s capability, that a traumatic brain injury treatment
guideline is followed and should be derived from international
best-practice recommendations currently available.
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TABLE 5 | Penetrating neck injury.
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5.5 | Management of Neck Injury

This section will deal primarily with penetrating neck trauma.
Blunt trauma causing spinal injury is included in the section on
the spine. All forms and causes of airway obstruction are
covered in Section 5.1.

The ability to recognize platysmal penetration is deemed core at
all hospital levels. This implies the ability to recognize the
physical finding, understand its significance and either treat the
patient accordingly or refer to the next level of the health care
system. Such skills are extended for the clinic level, but might be
considered as core in areas with high rates of penetrating
trauma.

Facility level
Resources Clinic First Second Tertiary
Recognize platysmal penetration Ex Co Co Co
External pressure for bleeding Co Co Co Co
Packing, balloon tamponade for bleeding Ex Ex Co Co
Contrast radiography, endoscopy NA NA Ex Co
Angiography NA NA Ex Ex
Surgical skills to explore neck NA Ex Co Co
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The ability to perform external control of hemorrhage is core
at all levels of the health care system. More advanced initial
maneuvers include packing and balloon catheter tamponade.
These are deemed extended at first-level hospitals and core at
higher level hospitals. These imply the requisite skills in
airway management (Section 5.1), especially as compression of
neck wounds may exacerbate airway compromise. Such
packing, with or without balloon tamponade, implies a level
of skill that would not be expected, and hence would be
extended at clinics. However, it might be useful even at clinics
in areas with high levels of penetrating trauma. Ancillary
diagnostic tests include contrast radiography (oesophagog-
raphy), endoscopy (laryngoscopy, bronchoscopy) and angiog-
raphy. The high cost of the latter prevents it from being
considered core.

Surgical exploration of penetrating neck trauma is the definitive
diagnostic test and the definitive mode of treatment. It is
deemed core at second-level and tertiary hospitals. In more
remote, rural low-income areas, it is considered as extended at
first-level hospitals, primarily in those locations where facilities
for referral are limited. In such cases, appropriate training in
exploration, repair of esophageal injuries and primary suturing
of vascular injuries should be assured for any surgeon or other
doctor expected to undertake such work.

5.6 | Management of Chest Injury

Core items for the care of immediately life-threatening chest
injuries have been addressed in Section 5.2. These include ca-
pabilities for the emergency insertion of a chest tube, oxygen-
ation and respiratory support. An extension of such issues is the
ability to collect blood from chest tube output for autotransfu-
sion. This is core at second-level and tertiary hospitals. It is
considered extended at first-level hospitals, given the cost, need
for sterility, and possibly infrequent use at this level.

Most chest injuries, whether blunt or penetrating, are managed
without surgical operation. Major preventable complications are
atelectasis and pneumonia. The prevention of these is contin-
gent on adequate pulmonary toilet, which is in turn contingent
on adequate pain control. These are all low-cost capabilities
and should be core at all hospital levels. Pain control implies
an adequate supply of analgesics, which is addressed in

TABLE 6 | Chest injury.

Section 5.12. In addition to the physical availability of the
medications, adequate pain control implies the skills needed to
understand the importance of pain control in a patient with a
chest injury, the ability to assess a patient for such pain and its
effect on their respiratory status, and the ability to assess
adequate response to analgesia. Such skills are deemed core at
all hospital levels.

Useful adjuncts include regional anesthesia, such as rib blocks
(e.g., intercostal nerve blocks) and epidural analgesia. These
would imply the availability of long-lasting local anesthetics
(e.g., bupivacaine). They also imply training to be able to per-
form the blocks satisfactorily and safely, and to recognize and
treat potential complications. Capabilities for rib blocks are core
at second-level and tertiary level. They are extended at first-level
hospitals, if these are in more remote locations with limited
capabilities for referral. Epidural analgesia would usually only
be available where a fully trained physician anesthetist is
available. Due to this restriction and the cost of the special
catheters needed, this capability is deemed core only at tertiary
and extended only for second level hospitals. Other similar
methods of pain treatment include paravertebral or erector
spinal blocks, among others.

Surgery for chest injuries can be classified as intermediate
(including ligation of chest wall bleeding, pulmonary tractot-
omy and pulmonary resection) or advanced (including aortic
repair with prosthetic graft). Intermediate thoracotomy capa-
bilities are deemed extended at second-level and core at the
tertiary level. Given the level of skill needed for such procedures
and need for post-operative intensive care, they would not be
deemed extended at first-level hospitals, except under the most
extreme circumstances. Performance of these procedures at
second-level hospitals would imply the presence of a surgeon
with the requisite skill, and adequate operative and post-
operative facilities. The balance between these capabilities and
the capability for rapid transfer to tertiary facilities needs to be
determined on a local basis. Advanced thoracic surgical capa-
bilities are deemed extended at the tertiary care level, because of
the high cost and hence low availability of more advanced
materials, such as aortic grafts.

Any hospital performing thoracic surgical procedures should
have basic quality improvement mechanisms in place to track
the outcomes of such procedures.

Facility level

Resources Clinic First Second Tertiary
Autotransfusion from chest tubes NA Ex Co Co
Adequate pain control for chest injuries/rib fractures Ex Co Co Co
Respiratory therapy for chest injuries/rib fractures NA Co Co Co
Rib block or intrapleural block NA Ex Co Co
Epidural analgesia (or equivalent) NA NA Ex Co
Skills and equipment for intermediate thoracotomy NA NA Ex Co
Skills and equipment for advanced thoracotomy NA NA NA Ex
World Journal of Surgery, 2026 17

85UB017 SUOLUIOD dA 11RO 3|qedtdde ay) Aq peueAob ae sapile VO ‘88N JO 3| 4oy Afeid i auliuO AB|1M UO (SUONIPU0D-PUB-SWBI LD A3 1M ATl 1[oulUO//:SdNY) SUORIPUOD Pue S L 8U) 89S *[920/70/.2] uo Ariqi7auliuo A8|im ‘a1 uolBuiusen JO AisieAiun Ag TZe02'SIM/Z00T 0T/10p/wod Ae | Akeiq 1 ui|uo// sy Wwoiy pepeojumoq ‘0 ‘€ZE2ZerT



5.7 | Management of Abdominal Injury

The capability to utilize basic physical examination to assess an
injured patient for the possibility of intra-abdominal injury
requiring surgical treatment or other intervention is deemed
core at all levels of the health care system. Also needed are the
skills and equipment (BP cuff and stethoscope) to assess the
patient for shock.

Such physical examination needs supplementation with
ancillary diagnostic tests in equivocal cases and when the
patient's abdominal examination is unreliable due to altered
mental status. This is usually fulfilled by ultrasound, CT scan
and diagnostic peritoneal lavage (DPL). After physical exam-
ination, ultrasound would generally be the next diagnostic
modality to be considered, given that it is non-invasive (vs.
DPL) and less costly and usually faster than a CT. Ultrasound
examination of the abdomen in trauma is usually performed
by focused assessment with sonography for trauma (FAST)
and is used to detect the presence of haemoperitoneum. Given
the widespread availability of ultrasound for other purposes
(e.g., obstetrics), its moderate cost, and its non-invasiveness, it
is considered: extended at first-level hospitals and core at
higher level hospitals. For first-level hospitals with high vol-
umes of trauma, it would be reasonable to designate ultra-
sound as core. When utilized, it should be recognized that the
skills needed to perform US examination for haemoper-
itoneum are different and somewhat more advanced than
those needed to perform basic obstetric evaluation, which is
available in many LMIC environments. When designated core
for the evaluation of abdominal trauma, the following need to
be assured: 24-hour availability of the equipment (which im-
plies timely repair of any malfunctioning equipment); 24-hour
availability of staff skilled in the performance of the proced-
ure; and ongoing monitoring of the accuracy of the results of
the scans.

CT scanning adds utility in the evaluation of the injured
abdomen, especially as regards the retroperitoneal structures. It
is deemed: extended at first-level and second-level hospitals and
core at tertiary hospitals. Its cost prevents it from being deemed
core more widely. When designated core for the evaluation of
abdominal trauma in a national plan, the same caveats apply as
for the use of CT for head trauma: prompt availability without
regard to ability to pay; maintenance and timely repair; and
quality assurance monitoring.

TABLE 7 | Abdominal injury.

DPL can supplement the above diagnostic modalities and can be
used in their place if they (FAST, CT) are not available. The
capability to perform DPL implies provision of the fluid and the
inexpensive equipment involved, as well as the skills needed to
perform the procedure safely. Such capability is deemed core at
hospitals at second-level and tertiary care levels. It is extended at
first-level hospitals. It might especially need to be considered for
first-level hospitals with high trauma volumes. The need to
assure adequate and safe performance of the procedure will
often mandate continuing education and periodic practice,
especially in circumstances of low trauma volumes, where the
procedure is only infrequently utilized. These requirements
prevent DPL from being considered core at all first-level hos-
pitals. It should also be noted that the simple first step of a DPL
is peritoneal aspirate (without lavage). With large haemoper-
itoneum, a positive aspirate is often sufficient confirmation to
decide on the need for laparotomy.

The capability to perform a trauma laparotomy and to deal with
the wide range of potential injuries to the intraperitoneal and
retroperitoneal structures is one of the mainstays of definitive
care of the seriously injured patient and is deemed core for
second-level and tertiary care hospitals. This is primarily
wherever fully trained general surgeons are available. As with
neurosurgical and thoracic trauma operations, abdominal
trauma operations can be roughly categorized into intermediate
and advanced. Intermediate implies procedures such as explo-
ration, recognition of injured structures, hemostasis through
packing, splenectomy, hepatic packing and suturing, repair of
perforated bowel, and bowel resection and anastomosis.
Advanced implies procedures in the retroperitoneum, hepatic
resection and other more difficult procedures.

The capability to perform intermediate trauma laparotomy is
extended for first-level hospitals and might especially need to be
provided in rural, low-income settings, where general practi-
tioners (when fully trained general surgeons are not available)
are called upon to perform a wide range of basic-to intermedi-
ate-level abdominal surgical procedures, such as Caesarean
section, salpingectomy for ruptured ectopic pregnancy, plication
of typhoid ileal perforation, and bowel resection for strangulated
hernia. In such circumstances, trauma-related procedures that
are often required include those intermediate-level procedures
listed above. In some circumstances, they may include damage-
control laparotomy prior to transfer to higher-level hospitals.
Whenever general practitioners are called upon to perform

Facility level
Resources Clinic First Second Tertiary
Clinical assessment Co Co Co Co
Diagnostic peritoneal lavage (DPL) NA Ex Co Co
Ultrasonography (FAST) NA Ex Co Co
CT scan NA Ex Ex Co
Skills and equipment for intermediate laparotomy NA Ex Co Co
Skills and equipment for advanced laparotomy NA NA Co Co

Abbreviations: CT, computerized axial tomography; FAST, focused assessment with sonography for trauma.
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aspects of trauma laparotomy, the skills needed to perform such
procedures effectively and safely should be assured during basic
medical school education and by continuing education courses.

At whatever facility trauma laparotomy of either intermediate
or advanced level is performed on a routine basis, the quality of
the procedures should be monitored and assured by some form
of quality improvement programme. This would look at such
aspects of care as missed injuries, delays in performance of
emergency laparotomy and reoperation rates.

In prior section (on chest injury), autotransfusion from chest
tubes was deemed extended at first-level hospitals and core at
second-level and tertiary. Autotransfusion from abdominal
bleeding in trauma, especially vascular injury, is performed in
many high-income countries, but the technology needed to do
it is more costly than that for chest injury. There are also
contravening issues such as potential for contamination from
bowel injury. Two recent reviews on the topic of autotrans-
fusion/intraoperative autotransfusion have not conclusively
decided in favor of recommending these modalities globally at
this time [1, 2]. One review did note that early research on
intraoperative recovery and subsequent autotransfusion using
a low-cost globally applicable device was “promising” as
regards safety. Intraoperative transfusion from abdominal
trauma may eventually prove to be cost-effective and recom-
mendable. However, at the current time, given the preliminary
information available, these Guidelines defer recommendation
on them.
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5.8 | Management of Extremity Injury

Injuries to the extremities are the primary cause of injury-
related disability in many countries. These disabilities can be
greatly reduced if promptly recognized and corrected. Func-
tional disabilities due to neglected or late treatment of these
injuries continue to constitute a major burden on the developing
world. The ability of individuals to return to work may be
compromised and they may thus become a burden on their
families and communities.

The recognition of major limb injuries and associated neuro-
vascular compromise (including compartment syndrome) are
core at all health care levels. The skills and resources required to
immobilize limb injuries are considered core at all levels,
including clinics, as appropriate immobilization can reduce or
stop hemorrhage, provide pain relief, correct deformities and
ensure safe transport. In unstable injuries, particularly those

involving the cervical and thoracolumbar spine, immobilization
may also limit secondary neurological damage, as discussed in
Section 5.9 (Management of spinal injury).

It is recognized that there will be great variation in types of
immobilization devices used across various countries. There will
be indigenous material and designs for devices and various types
of splints used to immobilize the injured extremity. Any
improvisation that is inexpensive and based on scientific prin-
ciples should be encouraged. Individual countries may seek
professional expertise as they standardize their immobilization
devices to ensure patient safety. Quite often, such devices are
used as a part of definitive treatment in many conditions. All
health workers caring for injured patients are expected to have
the skills to provide suitable immobilization to the injured pa-
tient, as transportation may be necessary for definitive care. It is
core that necessary immobilization devices for major extremity
injuries, including hand injuries, be made available at the clinic
level.

Spine boards (or equivalent methods of immobilizing the spine)
(see Section 5.9 for further details), which can be produced at
low cost, are considered to be extended equipment at the clinic
level but will be core at higher levels of care. Immobilization
technique and resources for wrapping pelvic fractures are
deemed core even at the clinic as this can be performed with a
piece of cloth and may save many lives by minimizing blood loss
in unstable fractures of the pelvis. Similarly, splinting fractures
of the femoral shaft will be helpful in reducing blood loss and
providing pain relief, particularly in settings where trans-
portation times are long.

A spectrum of procedures is required for definitive management
of fractures, both those presenting acutely and those with
delayed presentation. These include closed manipulation and
casting, skeletal traction, external fixation (and its functional
equivalent, pins and plaster), internal fixation, and irrigation
and debridement (toileting) of complex extremity wounds,
including open fractures. All of these are core at tertiary hos-
pitals, which in general have orthopedic surgeons. All of these
are core at second-level hospitals. Depending on the country or
area involved and its resources, second-level hospitals may have
orthopedic surgeons. If they do, all of the above are pertinent. If
they do not, general surgeons with appropriate training and
experience may be required to perform the above-mentioned
procedures, especially in circumstances where capabilities for
referral to tertiary facilities are limited. The increased infection
potential with more aggressive procedures, such as internal
fixation, must be kept in mind. Hence, in addition to the
physical presence of the implants and equipment, and to the
skills necessary to conduct the procedures, a sufficiently sterile
operating theater environment is core whenever internal fixa-
tion itself is considered core.

In some rural, low-income circumstances, the above spectrum
of capabilities might be possibly required for first-level hospitals,
and hence are deemed extended at this level. This would include
some procedures carried out for definitive care. It might also
include procedures such as irrigation and debridement of open
fractures in circumstances where transfer to higher levels is
possible but often delayed for several days.
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TABLE 8 | Extremity injury.

Facility level

Resources Clinic First Second Tertiary
Recognition of neurovascular compromise; disability-prone injuries Co Co Co Co
Basic immobilization (sling, splint) Co Co Co Co
Spine board Ex Co Co Co
Wrapping of pelvic fractures for hemorrhage control Co Co Co Co
Skin traction NA Ex Co Co
Closed reduction Ex Ex Co Co
Skeletal traction NA Ex Co Co
Operative wound management NA Ex Co Co
External fixation (or its functional equivalent: Pins and plaster) NA Ex Co Co
Internal fixation NA Ex Co Co
Tendon repair NA Ex Co Co
Hand injury: Assessment and basic splinting Co Co Co Co
Hands: Debride, fix NA Ex Co Co
Measurement of compartment pressures NA Ex Ex Co
Fasciotomy for compartment syndrome NA Ex Co Co
Amputation NA Ex Co Co
X-ray Ex Co Co Co
Portable X-ray NA Co Co Co
Image intensification (C-arm) NA NA Ex Co
Proper management of immobilized patient to prevent complications Ex Co Co Co

A variety of other procedures need to be considered in the
armamentarium of care of extremity injuries. These include
management of injured hands, tendon lacerations and
compartment syndrome. They also include an understanding of
the indications for amputation and the capabilities to perform
this safely. In all cases in which practitioners are routinely
called upon to provide a level of care that is above and beyond
what they would ordinarily be considered to be trained for, their
training should be maximized as part of planning for core
trauma care services. This would include training in medical
school and postgraduate programs, as well as continuing edu-
cation. It would include training for general practitioners and
general surgeons in the above-mentioned spectrum of skills. In
the case of general surgeons, it might also include training in
higher-level orthopedic care, such as internal fixation and
measurement of compartment pressures, and plastic surgery
procedures, such as flap coverage.

As with other topics considered in previous sections, the avail-
ability of a service implies the skills needed to provide it effec-
tively and safely, as well as the needed equipment. The relevant
equipment must not only be physically present, but also promptly
available to all who urgently need it, without regard to ability to
pay, and worn-out or broken equipment must be repaired or
replaced. As regards such physical resources, the care of injured
extremities entails diagnostic (e.g., radiographic) equipment,
implants and operative equipment, the latter of which will not be
dealt with further in these Guidelines. X-ray facilities are

generally considered essential for the diagnosis, treatment and
successful outcome of skeletal injuries. X-rays are thus deemed
core for all hospital levels and extended at the clinic level.
Portable X-rays assist in the management of patients in traction
and during operative procedures. Capabilities for portable X-rays
should be core at all hospital levels. C-arm image intensifier
(fluoroscopy) is considered an integral part of the orthopedic
armamentarium in many settings as it offers accuracy, reduces
operative time, decreases radiation exposure, allows closed pro-
cedures and hence saves blood loss and reduces infection rate
[1, 2]. As with other higher-cost technology covered by this
publication (e.g., ventilators), suitable image intensifiers are
available from LMIC suppliers at a fraction of the cost of those
from high-income country supplies. Image intensification is
considered as core at tertiary hospitals and extended at second
level hospitals. It might be considered as core for second level
hospitals if an orthopedic surgeon is present and/or if there is a
high burden of extremity injuries managed at that hospital.

It is noted that in countries with poor access to resources, non-
operative treatment is often offered for fractures, despite the fact
that operative repair would result in a better functional
outcome. The reasons for this include the unavailability of im-
plants, equipment and imaging capability, lack of surgical
training, lack of a good operative environment or simply
inability on the part of the patient to pay for such treatment. It is
hoped that the benefits of early mobility through stabilization of
fractures will eventually be passed on to every injured patient in
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whom internal/external fixation would be helpful to prevent
disability.

The range of implants and equipment used for external and
internal fixation varies greatly between countries and between
hospitals in the same country. The choice of implants will
depend primarily on the training and capability of the surgeons,
and on the availability of implants and other resources. No
attempt has been made to list the hardware required for fixation
of fractures, but it is expected that a country will be able to
standardize its own requirements (implants and equipment sets)
with local professional expertise. Inexpensive metal implants
are used in many countries, with varying degrees of success.
Countries may address the quality assurance of metal implants
through appropriate mechanisms, in due course.

Complications such as pressure sores may arise from prolonged
immobilization. Hence, proper management of immobilized
patients (e.g., log rolling, frequent turning and early removal of
spine boards) is core at all hospital levels.

References for Section 5.8
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7/s00590-018-2234-7.

5.9 | Management of Spinal Injury

Recognition of the presence or risk of spinal injury is core at all
levels of the health care system. The only resource needed for this
is training. Included in this is the necessity to monitor neuro-
logical function at regular intervals, such as hourly, in the acute
phase of injury, and this should be considered core for all levels of
care.

It is increasingly recognized that patients with spinal cord injury,
especially acute cervical spinal cord injury, may experience severe
hypotension and severe problems in maintaining an airway and
adequate ventilation. The risk of further neurological deteriora-
tion is increased when the ABC's of trauma management are
neglected. Therefore, as with prevention of secondary brain
injury, recognition of the importance of these factors in patients
with spinal injury is deemed core at all hospital levels.

A holistic approach to the prevention of complications should be
considered core at all hospital levels of care and during all phases
of management, from the acute phase to the rehabilitation phase.
The most common complications, which increase morbidity and
mortality, are pressure sores, urinary retention, urinary infection,
pneumonia, and deep venous thrombosis. To prevent pressure
sores, patients should be log-rolled every 2 hours. These items are
also desirable (and hence deemed extended) at the clinic.

Care of patients with spinal cord injuries is aided by use of a
standardized classification system, such as those encompassed

by the International Standards for Neurological Classification of
Spinal Cord Injury [1]. Although clinics and smaller hospitals
would not be expected to use such a classification system, it
should be core for all specialists caring for patients with injuries
of the spinal cord in tertiary hospitals to use such a system.

It is anticipated that patients with spinal injuries or suspicion
thereof would be rapidly referred to the next highest level in the
health care system, where they could be more adequately
managed, in terms of diagnosis and treatment. Ideally, patients
should arrive at tertiary care centers within 2 hours of injury.
Appropriate handling of patients, with the use of simple tech-
niques such as log-rolling and the avoidance of undue move-
ment during transport, is likewise core at all levels of the health
care system. Immobilization of the spine may be performed with
a variety of devices, depending on the country, level of the
health care system, and type of injury. These include: C-collars,
block/neck rolls, backboards, among others. Ability to immo-
bilize the spine in some suitable manner is considered core at all
levels of the health care system. This includes padding of
backboards and early removal to prevent pressure sores.

With respect to diagnosis, plain X-rays of the spine are often
used. Plain X-rays are addressed in more detail in Sections 5.8
(Management of extremity injury) and 5.13 (Diagnosis and
monitoring). Computerized tomography (CT) and magnetic
resonance imaging (MRI) have great utility in the management
of patients with spinal injury. However, their high cost prevents
them from being designated core, other than for CT at tertiary
hospitals. When they are deemed core as part of a national plan,
their continual functioning and availability on an emergency
basis (24 hours a day, 7 days a week) should be considered as an
integral part of core status.

A variety of spinal injuries may be managed non-operatively.
These include stable fractures with or without neurological
injury. They also include some unstable bony and ligamentous
injuries for which either surgical fixation or non-operative
management could be used. Adjuncts to such non-operative
therapy include bed rest, cervical spine braces, halo devices
and cervical spine traction. Halo devices are especially useful in
hospitals with limited surgical capability. The ability to manage
selected spinal injuries non-operatively includes the training to
recognize which injuries are appropriate for such management,
and the equipment to provide non-operative management. Such
capabilities are deemed core in second-level and tertiary care
hospitals. In more remote rural low-income areas, such capa-
bilities might be possibly required (and hence deemed extended)
at first-level hospitals.

Management of complicated spinal cord injuries as appropriate
by surgical means should be core at tertiary care facilities. This
would imply the presence of an orthopedic or neurological
surgeon with appropriate training. In some cases, it would be
possibly required (and hence deemed extended) at second-level
hospitals, if the availability of tertiary care facilities is limited
and if the personnel with the necessary expertise are available.

As with head injury (above), given the complexity of spinal
injury management it is recommended, within the limitations of
each institution's capability, that a spinal injury treatment
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TABLE 9 | Spinal injury.

Facility level

Resources Clinic First Second Tertiary
Assessment—Recognition of presence or risk of spinal injury Co Co Co Co
Immobilization Co Co Co Co
Monitoring of neurological function Co Co Co Co
Assessment by a standardized classification system NA NA Ex Co
Maintain normotension and oxygenation to prevent secondary neurological Ex Co Co Co
injury

Holistic approach to prevention of complications—Especially pressure sores Ex Co Co Co
and urinary retention/infection

CT scan NA Ex Ex Co
MRI NA NA Ex Ex
Non-surgical management of spinal injury (as indicated) NA Ex Co Co
Surgical treatment of spinal injury NA NA Ex Co
Surgical treatment of neurological deterioration in the presence of spinal cord NA NA Ex Co

compression

Abbreviations: CT, computerized axial tomography; MRI, magnetic resonance imaging.

guideline is followed and should be derived from international
best-practice recommendations currently available.

Reference for Section 5.9

1. R. Rupp, F. Biering-Serensen, S. P. Burns, et al., “International
Standards for Neurological Classification of Spinal Cord Injury: Revised
2019,” Topics in Spinal Cord Injury Rehabilitation 27, no. 2 (2021): 1-22,
https://doi.org/10.46292/sci2702-1.

5.10 | Management of Burns and Wounds

Burns patients are especially prone to compromise of the airway
and respiratory tract, and to fluid loss and hypovolemic shock.
These issues are covered in detail in Sections 5.1-5.3 and are not
reiterated in Section 5.10, which focuses on care of the burn
wound itself. One burn-specific airway/respiratory tract issue to
note is inhalation injury. Bronchoscopy is both diagnostic and
therapeutic (including use of inhalation therapies, such as
inhaled heparin). These capabilities are considered extended at
second and tertiary hospitals.

Cooling of the burn wound to stop the burning process and
mitigate wound progression is core at all levels of the health
system. This includes knowledge of when and how to cool burn
wounds with clean water and when the risk of hypothermia
outweighs the benefits of cooling the wound. The capability to
assess the depth and extent of a burn wound is deemed core at
all levels of the health care system. These issues bear upon
subsequent fluid requirements. The only resource needed for
such assessment is training and Lund-Browder type diagrams to
aid in estimating extent of burn injuries across age groups.

The capability for wound cleansing and sterile dressing of a
burn wound, at least as an adjunct to transfer, is considered core
at all levels of the health care system. This implies training and
basic sterile dressing materials.

Many burn wounds can be treated definitively with topical an-
timicrobials and dressings. The capability for this is deemed
core at all levels of the health care system. A variety of topical
preparations are available for treatment of burn wounds. The
Guidelines for EsTC do not make an endorsement of any specific
preparation.

Debridement of necrotic tissue or external debris of burn
wounds is considered core at second-level and tertiary care
hospitals, as is escharotomy (the removal or incision of dead
skin in areas of full thickness burns). Capabilities for this imply
the training of the clinician and the provision of basic surgical
equipment to perform the procedures. These capabilities are
deemed extended in some first-level hospitals, either those with
a general surgeon present or in rural, low-income areas with
limited capabilities for referral, if a general practitioner has the
skills needed to perform these procedures.

Skin grafting of burn wounds that are not healing in a timely
manner is considered core at second-level and tertiary hospitals.
This implies the training of the clinician. It also implies the
availability of a dermatome to harvest the graft (including the
option of low-cost equipment for harvesting skin, such as a
Humby knife). Similarly, skills for meshing grafts by hand with
a scalpel or use of skin mesher are also considered core at these
levels. These capabilities are deemed extended in some first-
level hospitals, either those with a general surgeon present or
in rural, low-income areas with limited capabilities for referral,
if a general practitioner has the skills needed to perform these
procedures.

Full-thickness burns are associated with the greatest mortality
and most disappointing functional results. Early excision of
these wounds (with or without immediate grafting) can reduce
mortality and improve functional outcome. Such early, aggres-
sive therapy has the possible side-effect of increasing blood loss
and hence mortality if not performed with adequate safeguards
for hemostasis (e.g., use of tourniquets, epinephrine clysis
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solution, electrocautery) and adequate capabilities for fluid and
blood resuscitation. For these reasons, it is deemed extended at
tertiary and secondary-hospitals, and not applicable to first-level
hospitals. Use of early excision implies not only surgeons who
are trained in the safe performance of the procedure, but also
sufficient anesthetic capability to adequately resuscitate patients
during and after the procedure. If these cannot be assured, it
might nonetheless be possible to perform small scale early
excision and grafting on functionally and cosmetically critical
areas, such as the face, hands, and over joints. Use of temporary
or permanent skin substitutes (e.g., xenograft, allograft, dermal
templates) can be used to temporize wounds and the physiology
of skin loss, test the wound for autograft readiness, and/or
provide a more suitable wound base for autografting to mitigate
risks of hypertrophic scar. Skin substitutes are considered
extended at tertiary facilities given limited availability and high
cost, although there is a growing experience with these in some
LMICs [1].

Burn wound contractures of the extremities are a frequent cause
of disability in many countries. Most are eminently preventable
through improved attention to splinting and positioning plus
physiotherapy/occupational therapy during the period of wound
healing and scar remodeling (usually 12-18 months after wound
closure). Further details of physiotherapy, occupational therapy,
and rehabilitation are provided in Section 5.11. However, as

TABLE 10 | Burns and wounds.

regards burns, at least basic expertise in splinting and posi-
tioning and in physiotherapy/occupational therapy are deemed
core at all hospital levels. The primary resource for this is
training. Even if fully trained therapists are not available, the
needed expertise could be provided by other hospital staff
(nurses, doctors, or other personnel) with supplemental training
in physiotherapy/occupational therapy. The only physical re-
sources required are low-cost splints that could be fashioned
from locally available materials, if need be (e.g., plaster of Paris,
reusable thermoplastic materials, or other rigid supports).

Reconstructive surgery to correct burn wound contractures of
extremities or other body parts, as well as for repair of poor
cosmetic results of facial burns, are deemed to be extended at
second-level hospitals and core at tertiary care hospitals.

The general topic of management of wounds is partially
considered in Section 5.8 (Management of extremity injury). For
the sake of completeness, it is covered more fully here. The
capability to assess a wound for its potential for mortality and
disability is considered core at all levels of the health care sys-
tem. Referral to the next highest level of the health care system
would ordinarily be expected if a better outcome (both survival
and functional status) would be likely to be achieved. Potential
for disability includes both damage to underlying nerves, vessels
and components of the locomotive system, as well as the extent

Facility level

Resources Clinic First Second Tertiary

Burns
Bronchoscopy NA NA Ex Ex
Assessment of depth and extent Co Co Co Co
First aid with cool running water Co Co Co Co
Sterile dressings Co Co Co Co
Topical antibiotic dressings Ex Co Co Co
Debridement NA Ex Co Co
Escharotomy NA Ex Co Co
Skin graft NA Ex Co Co
Early excision (with or without immediate grafting) NA NA Ex Ex
Skin substitutes NA NA NA Ex
Physiotherapy/occupational therapy and splints to prevent contractures in NA Co Co Co
burn wounds
Reconstructive surgery NA NA Ex Co

Wounds
Assess wounds for potential mortality and disability Co Co Co Co
Non-surgical management: Clean and dress Co Co Co Co
Minor surgical: Clean, suture Co Co Co Co
Major surgical debridement and repair NA Ex Co Co
Tetanus prophylaxis (toxoid) Co* Co Co Co
Tetanus prophylaxis (immunoglobulin) NA Co Co Co

“Tetanus toxoid should be core at any clinic facility at which there is refrigeration.
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and location of soft-tissue defects. Non-surgical management of
uncomplicated wounds consists of cleaning and dressing. The
capability for such is deemed core at all levels of the health care
system. Minor surgical management of wounds includes minor
debridement and suturing. This implies the availability of
expertise as well as basic surgical supplies, including anesthetics
(primarily local), antiseptics, surgical instruments and suture.
These are considered core at all levels of the health care system.
Many open wounds in rural low-income areas are cared for
solely at basic/clinic facilities. In such environments, assuring
the capability of clinics to care for wounds would be very useful
in assuring overall care of injured patients.

Major surgical management of complicated wounds includes
extensive debridement and repair of injured structures, as
indicated. It often implies repeat procedures and skin grafting.
This capability is deemed core at second-level and tertiary care
hospitals. It is deemed as extended at first-level hospitals. As
indicated in the section on open fractures, the initial manage-
ment of such complicated wounds is often undertaken at first-
level hospitals for a period of hours to days before transport
for referral can be arranged. Under these circumstances, as-
suring adequate early management of complicated wounds,
with or without underlying open fractures, would be very useful
in assuring adequate care of severely injured patients. The
spectrum of training for management of such wounds includes a
knowledge of damage control principles and when not to close
wounds in cases where they are too severely contaminated.

The capability for tetanus prophylaxis implies the training to
categorize a wound by its tetanus risk and to know the required
tetanus prophylaxis based on local epidemiology (e.g., status of
immunization of the population). This capability also implies
the availability of both tetanus toxoid and tetanus antiserum.
These are deemed core at all levels of the health care system.

Reference for Section 5.10

1. J. L. Roberson, J. Pham, J. Shen, et al.,, “Lessons Learned From
Implementation and Management of Skin Allograft Banking Programs
in Low- and Middle-Income Countries: A Systematic Review,” Journal
of Burn Care & Research 41, no. 6 (2020): 1271-1278, https://doi.org/10.1
093/jber/iraa093.

511 | Rehabilitation

As noted in the introductory sections of these Guidelines, there
is a vast amount of preventable injury-related disability, espe-
cially due to fractures and burns of the extremities. Efforts to
prevent such disabilities are needed in acute care, as covered in
the preceding Section 5.8 (Management of extremity injury) and
Section 5.10 (Management of burns and wounds). Efforts are
also needed in the rehabilitation of people with injuries after the
acute treatment phase is over, to maximize recovery of inde-
pendent function. Rehabilitative services have been considered
briefly in some of the preceding sections. The current section
covers these more comprehensively for all types of injuries.

The following recommendations concentrate on injuries to the
extremities, the anatomic pattern of injury-related disability that

is most common and most likely to be improved through low-
cost improvements in rehabilitation services. Hence, basic
physiotherapy/occupational therapy for those recovering from
extremity injuries (especially fractures and burns) is deemed
core at all hospital levels. This includes such activities as the
proper use of splints to prevent burn wound contractures, and
range-of-motion and strengthening exercises for recovery from
all types of extremity injuries. In the light of the fact that many
injured patients receive follow-up care at clinics after hospital
discharge, such capabilities are extended at this level of facil-
ities. Obviously, it would be ideal to have fully trained physio-
therapists and occupational therapists providing such care at all
levels. However, given limitations of cost, appropriate elements
of training in physiotherapy/occupational therapy might
reasonably be provided to key personnel. This might involve a
specifically designated nurse (or other appropriate person) who
would take on the role of providing physiotherapy at a first-level
hospital.

The fields of physiotherapy and occupational therapy overlap
somewhat and vary between countries. For the purposes of
these Guidelines, physiotherapy refers to those services needed
to improve range of motion, strength and mobility. Occupa-
tional therapy refers to those services needed to improve range
of motion and strength, specifically for the upper extremities,
and to assist patients in regaining independent function for
activities of daily living (e.g., dressing, feeding). The latter in-
cludes the provision of adaptive devices and training in
their use.

The full spectrum of physiotherapy, including that appropriate
for patients with injuries of the head and spinal cord, is deemed
core at tertiary hospitals and extended at second-level hospitals.
The full spectrum of occupational therapy is deemed extended
at second-level and tertiary hospitals. As indicated above, the
provision of fully trained professionals in each field is ideal.
However, given limitations of cost, appropriate elements of
training in these fields might reasonably be provided to key
personnel at each facility as a way of maximizing the availability
of such rehabilitation services. The key elements of such care
that might be promoted in the face of a lack of fully trained
personnel still remain to be defined.

Prosthetic services are deemed core at tertiary and extended at
second-level hospital. These services include the provision of the
prostheses themselves, as well as personnel with suitable
expertise to fit patients with the prostheses properly and to
handle problems that may arise in their use. Given the mental
distress of severe injury and the resulting high incidence of post-
injury psychological problems, psychological counseling in
some form is deemed core at all hospital levels. This includes
capabilities for both screening of injured persons for incipient
psychological problems and appropriate treatment. It also in-
cludes assisting patients in psychological adjustment to their
disabilities. The provision of fully trained mental health workers
and psychologists would be ideal. However, given the shortages
of such trained personnel, appropriate elements of training in
psychological counseling might reasonably be provided to a
number of key personnel, such as nursing and medical staff (or
other persons with suitable qualifications).

24

World Journal of Surgery, 2026

85UB017 SUOLUIOD dA 11RO 3|qedtdde ay) Aq peueAob ae sapile VO ‘88N JO 3| 4oy Afeid i auliuO AB|1M UO (SUONIPU0D-PUB-SWBI LD A3 1M ATl 1[oulUO//:SdNY) SUORIPUOD Pue S L 8U) 89S *[920/70/.2] uo Ariqi7auliuo A8|im ‘a1 uolBuiusen JO AisieAiun Ag TZe02'SIM/Z00T 0T/10p/wod Ae | Akeiq 1 ui|uo// sy Wwoiy pepeojumoq ‘0 ‘€ZE2ZerT


https://doi.org/10.1093/jbcr/iraa093
https://doi.org/10.1093/jbcr/iraa093

TABLE 11 | Rehabilitation.

Facility level

Rehabilitation Clinic First Second Tertiary
PT/OT for recovery of extremity injuries Ex Co Co Co
Full spectrum of physiotherapy NA NA Ex Co
Full spectrum of occupational therapy NA NA Ex Ex
Prosthetics NA NA Ex Co
Psychological counseling Ex Co Co Co
Neuropsychology for cognitive dysfunction NA NA Ex Ex
Speech pathology NA NA Ex Ex
Physical medicine and rehabilitation specialist-level care (or similar physician NA NA Ex Co
level specialist in rehabilitation)

Electromyography NA NA Ex Ex
Specialized rehabilitative nursing NA NA Ex Co
Discharge planning NA Co Co Co

Abbreviation: PT/OT, physiotherapy/occupational therapy.

Two additional specialized rehabilitative services include
neuropsychology for the diagnosis and treatment of cognitive
dysfunction, and speech pathology for the diagnosis and treat-
ment of disorders of communication and swallowing. Both are
especially useful in the recovery of patients with traumatic brain
injury. These are both deemed extended at second-level and
tertiary hospitals. Fully trained professionals for each field
would be ideal. However, given the shortages of such personnel,
appropriate elements of training in speech therapy and therapy
for cognitive dysfunction might reasonably be provided to a
number of key personnel, such as medical and nursing staff (or
other suitable persons).

The functional recovery of severely injured or ill patients often
involves complicated rehabilitation issues, coordination of the
input of multiple professionals, and treatment of ongoing
medical problems. The coordination of a multidisciplinary team
for rehabilitation is fundamental to adequate rehabilitative re-
covery of trauma patients. The field of physical medicine and
rehabilitation has arisen in response to this need. The specific
terminology for this field varies between countries. Regardless
of the terminology, fully trained physician-level specialists in
this field are considered core at tertiary hospitals and extended
at second-level hospitals. The low level of availability of physical
medicine and rehabilitation specialists worldwide prevents this
recommendation from being deemed core more widely. Similar
considerations apply to specialized rehabilitation nurses. These
personnel have specialized training in the management of
severely disabled persons, including neurogenic bladder man-
agement, bowel programs, prevention of pressure injury
(e.g., ulcers) and monitoring for nosocomial infections. Such
expertise is deemed core at tertiary hospitals and extended at
second-level hospitals. Low availability of such expertise pre-
vents this recommendation from being considered core more
widely. Ideally, evaluation of a trauma patient for rehabilitation
needs should begin when they are still undergoing acute care.
Ideally, this should be done by a physical medicine/rehabilita-
tion specialist. When such are not available, evaluation should

be done by people with physiotherapy/occupational therapy
skills.

A useful adjunct to the work of physical medicine and reha-
bilitation specialists is electromyography (EMG), which is of
benefit in the evaluation and treatment of peripheral nerve in-
juries. This is deemed extended at second-level and tertiary
facilities.

Finally, many injured persons will never regain the functional
status they enjoyed before they were injured. Enabling them to
function optimally in society is one of the goals of rehabilitation.
This often implies connecting patients who are being discharged
from the hospital with community-based rehabilitation services.
The Guidelines for EsTC recognize the importance of such ser-
vices. As the Guidelines focus on facility-based trauma care,
further details of the elements of community-based rehabilita-
tion will not be addressed here. However, a knowledge of
existing community services and the capability to assist disabled
patients in accessing and utilizing such services after discharge
(e.g., discharge planning) are considered core at all hospital
levels [1].

Reference for Section 5.11

1. World Health Organization, World Rehabilitation Alliance (2026),
https://www.who.int/initiatives/world-rehabilitation-alliance.

512 | Pain Control and Medicines

Through the work of the Expert Committee on Selection and
Use of Essential Medicines, the WHO has developed a Model
List of Essential Medicines (MLEM). The medicines on the
MLEM have been selected to address major public health
problems, have documented evidence of efficacy and safety, and
are cost-effective [1-3]. The MLEM contains over 500 medicines
that the WHO recommends should be available within a
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functioning health system at all times in adequate amounts, in
appropriate dosage forms, with assured quality and at an
affordable price. The MLEM is updated every 2 years. As with
the Guidelines for EsTC, the MLEM is intended to be adapted on
a national basis. Currently, over 150 countries have national
essential medicines lists.

Most medications needed for essential trauma care are already
included in the MLEM. However, their availability is still far from
complete, especially in rural areas of low-income countries [1-3].
Hence, the Guidelines for EsTC lay out some of the most critical
trauma-related medicines from the MLEM, in order to promote
greater availability of these medicines. The Guidelines add further
definition as to levels of the health care system at which the
various medicines should be considered core, with respect to the
care of injured patients. In the accompanying table, medicines are
grouped by the categories in the MLEM. Not all of the 27 cate-
gories of the MLEM are applicable. Only those which are appli-
cable are listed in the Guidelines. Within each category, the
Guidelines address only those medicines which are trauma-
related. Furthermore, in this section, we consider only medi-
cines that are on the MLEM. There are other medicines that are in
widespread use for trauma care and that may be beneficial that are
not on the MLEM, that are not considered herein.

In some cases, the MLEM indicates a therapeutic group, in
which various drugs could serve as alternatives; these are
indicated as “or equivalent” in the Guidelines for EsTC. In the
MLEM, drugs may be included in several categories. For
example, diazepam is listed under both anesthetics and anti-
convulsants. For brevity, in Table 12, each medicine is listed
only once.

The MLEM is divided into a core list and a complementary list.
The core list contains medicines that are efficacious, safe and
cost-effective for major health problems. The complementary
list contains medicines that are also efficacious and safe, but not
necessarily as affordable as those on the core list. In the
Guidelines for ESTC, almost any drug on the complementary list
is listed as extended rather than core.

The Guidelines for EsTC's list of medicines is not intended to be
an exhaustive list of all medicines that might conceivably be
needed by trauma patients. For example, in malaria endemic
areas, postoperative fever is often due to recurrence of malaria.
Antimalarial agents are covered extensively by the MLEM, but
not by the Guidelines for EsTC. Likewise, some medicines have
broader indications that would mandate their availability at
different levels of the health care system, but their indications
and applicability might be different for trauma patients. The
Guidelines for EsTC address their applicability for trauma, as
would be prescribed by a provider at that level. For example,
therapeutic foods might reasonably be available at the clinic
level. However, these are designated as NA for trauma patients
at this level, as trauma patients with malnutrition arising from
their injuries would probably necessitate referral to a hospital.

The MLEM explains that the selection of these medicines is only
one step, which needs to be followed by the appropriate use of
these medicines. This implies that individuals who need them

receive the correct medicine, in an adequate dose, and at an
affordable cost. This depends on factors such as regulatory de-
cisions, procurement, and training. Similar items need to be
addressed to promote improved trauma care. In particular, it is
to be emphasized that, whatever pharmaceutical agent is being
considered, the health care providers utilizing this agent should
have sufficient training and skill to administer or prescribe it
effectively and safely.

With respect to regulations and procurement, many of the med-
icines in MLEM Section 2 (Pain, fever and inflammation) are
subject to international restrictions to prevent illicit narcotic
traffic. In some cases, otherwise reasonably stringent interna-
tional controls prevent effective analgesics from reaching those
who need them, especially in rural, low-income areas. Trauma
patients represent one of the largest groups of people in severe
pain, and hence one of the largest groups in need of effective,
affordable analgesics. Hence, suitably amending existing regula-
tions or otherwise finding ways to assure the availability of
inexpensive, effective, narcotic-level pain-relieving medications
would be a key element in planning for strengthening trauma
care.

Most of the medicines in the accompanying table are self-
explanatory or have been addressed in further detail in the
MLEM. A few points need to be mentioned. Section 1 addresses
anesthetics, preoperative medicines and medical gases. The
Guidelines for EsTC deems medicines and capabilities for gen-
eral anesthesia as extended for first-level hospitals. This is
because many first-level hospitals globally currently perform
only simple operations under sedation or local anesthetics.
Advocacy to promote greater access to surgical care (including
for trauma, obstetrical emergencies, and other emergency sur-
gery) has emphasized the important role that first-level hospitals
can play [4, 5]. It would be very reasonable for any country
wishing to increase access to trauma and emergency surgery at
first-level hospitals to designate general anesthesia as core at
this level. This would be especially the case in environments
where distances between first-level hospitals and higher-level
facilities are high. Designating general anesthesia as core at
first-level hospitals implies not only the availability of the
medicines, but also the skills and equipment for administering
them and for monitoring (during operations) and post-operative
care of patients receiving general anesthesia. As spinal anes-
thesia can occasionally require conversion to general anesthesia,
spinal anesthesia is also listed as extended at first-level hospi-
tals. Both are considered core at higher level hospitals. Nitrous
oxide is decreasingly being used globally, in part because of its
green house gas effect. Because of its good safety profile and
because it is still widely in use, it is listed as extended (rather
than NA) at all hospital levels. When used, it should be provided
by tank, rather than centrally, to decrease its emission into the
atmosphere. Muscle relaxants are often used during general
anesthesia. These are covered in a later MLEM section (Sec-
tion 20).

Medicines from Section 2 (Pain control and palliation) are also
used for palliation. Details on palliative care are beyond the
scope of this publication. However, it should be noted that there
are often trauma patients with conditions that might warrant
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TABLE 12 | Medicines.

Facility level

Clinic First Second Tertiary
Anesthetics, preoperative medicines and medical gases (MLEM*® Section 1)
Local anesthetic (lidocaine, bupivacaine or equivalent) Co Co Co Co
General anesthetic (isoflurane, sevoflurane, ketamine, propofol or NA Ex Co Co
equivalent)®
Preoperative medication and sedation (atropine, midazolam, ketamine, NA Co Co Co
propofol or equivalent)
Spinal/regional anesthetic (bupivacaine, lidocaine or equivalent) NA Ex Co Co
Nitrous oxide NA Ex Ex Ex
Oxygen Ex Co Co Co
Medicines for pain and palliative care (MLEM Section 2)
Morphine (or equivalent) Ex Co Co Co
Codeine (or equivalent) Ex Co Co Co
Acetylsalicylic acid Co Co Co Co
Ibuprofen (or equivalent) Co Co Co Co
Paracetamol (acetaminophen) Co Co Co Co
Antiallergics and medicines used in anaphylaxis (MLEM Section 3)
Dexamethasone, hydrocortisone (or other equivalent steroid) Co Co Co Co
Epinephrine (adrenaline) Co Co Co Co
Anti-histamine: Loratadine (or equivalent) Co Co Co Co
Antidotes and other substances used in poisonings (MLEM Section 4)
Naloxone Ex Co Co Co
Sodium nitrite/sodium thiosulfate/hydroxocobalamin® (cyanide/CO NA Ex Co Co
poisoning)
Medicines for diseases of the nervous system: Antiseizure medicines (MLEM Section 5)
Diazepam (or equivalent, e.g., lorazepam, midazolam) Ex Co Co Co
Phenobarbital Ex Co Co Co
Phenytoin Ex Co Co Co
Levetiracetam (C)¢ NA Ex Ex Ex
Anti-infective medicines (MLEM Section 6)
6.2.1. Access group antibiotics
Amoxycillin/ampicillin Co Co Co Co
Amoxycillin and clavulanic acid Co Co Co Co
Benzylpenicillin (or equivalent) Co Co Co Co
Cefalexin Co Co Co Co
Cefazolin NA Co Co Co
Chloramphenicol Ex Co Co Co
Clindamycin NA Co Co Co
Cloxacillin Co Co Co Co
Doxycycline Co Co Co Co
Gentamicin NA Co Co Co
Metronidazole Co Co Co Co
Sulfamethoxazole and trimethoprim Co Co Co Co
(Continues)
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TABLE 12 | (Continued)

Facility level

Clinic First Second Tertiary
Infections (WHO EML Section 6)
6.2.2. Watch group antibiotics
Cefixime Ex Ex Co Co
Ceftazidime (C)* NA Ex Ex Ex
Cefotaxime NA Ex Co Co
Ceftriaxone NA Ex Co Co
Cefuroxime NA Ex Co Co
Ciprofloxacin Ex Ex Co Co
Meropenem/imipenem and cilastin (C)? NA Ex Ex Ex
Piperacillin + tazobactam NA Ex Co Co
Vancomycin NA Ex Co Co
6.2.3. Reserve group antibiotics (all on complementary list)
Reserve group antibiotics (C)° NA NA Ex Ex
6.3. Antifungal medicines
Amphotericin NA Ex Co Co
Fluconazole NA Ex Co Co
Micafungin (C)* NA NA Ex Ex
Therapeutic foods (MLEM Section 9)
Ready-to-use therapeutic food NAT Co Co Co
Medicines affecting the blood (MLEM Section 10)
10.1 Antianemia medicines
Ferrous salt Co Co Co Co
10.2 Medicines affecting coagulation
Dabigatran (or alternatives) NA Ex Co Co
Enoxaparin (or alternatives) NA Co Co Co
Heparin NA Ex Co Co
Phytomenadione (vitamin K) NA Co Co Co
Protamine NA Ex Co Co
Tranexamic acid Ex Co Co Co
Warfarin (or alternative) NA Ex Co Co
Blood products of human origin and plasma substitutes (MLEM Section 11)
11.1 Blood and blood components
Cryoprecipitate NA Ex Co Co
Blood transfusion, including whole blood, packed red blood cells, fresh frozen plasma, and platelets are considered in
chapter 3
11.2.1 Human immunoglobulins
Anti-D NA Co Co Co
Anti-rabies NA Ex Co Co
Anti-tetanus immunoglobulin NA Co Co Co
11.2.2 Blood coagulation factors
Coagulation factor IX NA Ex Ex Ex
Coagulation factor VIII NA Ex Ex Ex
(Continues)
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TABLE 12 | (Continued)

Facility level
Clinic First Second Tertiary

Cardiovascular medicines (MLEM Section 12)

Epinephrine (adrenaline) NA Co Co Co
Dermatological medicines (MLEM Section 13)

Sulfadiazine Co Co Co Co

Mupirocin Co Co Co Co

Diagnostic agents (MLEM Section 14)
14.1 Ophthalmic medicines
Fluorescein Ex Co Co Co
Antiseptics and disinfectants (MLEM Section 15)
Antiseptics: Chlorhexidine, ethanol, polyvidone or alternatives Co Co Co Co

Disinfectants: Alcohol based hand rub, chlorine base compound, Co Co Co Co
chloroxylenol, glutaral or alternatives

Diuretics (MLEM Section 16)
Furosemide (or equivalent) Ex Co Co Co
Mannitol Ex Co Co Co
Gastrointestinal medicines (MLEM Section 17)

17.1 Antiulcer medicines

AO02BC proton pump inhibitors and/or AO2BA H2-receptor antagonists NAT Co Co Co
17.2 Antiemetic medicines
Dexamethasone NA Co Co Co
Metoclopramide Co Co Co Co
Ondansetron NA Co Co Co
17.5.1 Oral rehydration
Oral rehydration salts Co Co Co Co
Medicines for endocrine disorders (MLEM Section 18)
Insulin NA Co Co Co

Immunologicals (MLEM Section 19)
19.2 Sera, immunoglobulins and monoclonal antibodies

Antivenom immunoglobulin (exact type defined locally) (co if required by Ex Co Co Co
local epidemiology)

19.3 Vaccines
Anti-tetanus vaccine Co Co Co Co
Muscle relaxants (peripherally-acting) and cholinesterase inhibitors (MLEM Section 20)®
Atracurium, neostigmine, suxamethonium (or alternatives) NA Ex Co Co
Vecuronium (C)¢ NA Ex Ex Ex
Ophthalmological preparations (MLEM Section 21)
21.1 Anti-infective agents

At least one of: Gentamicin, ofloxacin, tetracycline, or equivalents eye Co Co Co Co
solutions/ointments.

21.3. Local anesthetics

Tetracaine eye drops (or alternate) NA Co Co Co

(Continues)
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TABLE 12 | (Continued)

Facility level

Clinic First Second Tertiary

Peritoneal dialysis solution (MLEM Section 23)

Intraperitoneal dialysis solution (C)* NA Ex Ex Ex
Medicines acting on the respiratory tract (MLEM Section 25)

Glycopyrrolate/glycopyrronium™ NA Ex Co Co
Solutions correcting water, electrolyte and acid-base disturbances (MLEM Section 26)

Glucose containing IV fluids Ex Co Co Co

Balanced salt solution Ex Co Co Co

Potassium chloride solution Ex Co Co Co

Sodium hydrogen carbonate (sodium bicarbonate) Ex Co Co Co
Vitamins and minerals (MLEM Section 27)

Calcium gluconate (C) NA Ex Ex Ex

Multiple micronutrient powder NA Co Co Co

*EML: WHO's Model List of Essential Medicines (WHO, 2025).

YGeneral anesthesia is often given with muscle relaxants, which are in MLEM Section 20.
“Hydroxocobalamin is included in MLEM Section 10, but listed here with other treatments for poisoning.

4C: WHO's Complementary model list.

€Cefiderocol, ceftazidime + avibactam, ceftolozane + tazobactam, colistin, fosfomycin, linezolid (or alternative), meropenem + vaborbactam, plazomicin, polymyxin B.

Has other indications at this level, but would NA for trauma.

eMuscle relaxants are often given with general anesthesia, which is in MLEM Section 1.

hUsed with neostigmine (in MLEM Section 20).

palliative care (depending on their age, pre-existing medical
conditions, and prognosis of their injuries), such as extensive
burns and severe head injuries, among others. Ethical decisions
regarding palliation versus continued definitive and supportive
care with low probability of successful outcome of course need
to be made within the ethical perspectives of local systems of
care and local resource availability. When needed, medicines for
palliation should be available [6-8].

Medications from Section 3 (Anaphylaxis) and Section 4 (Poi-
sonings) of the MLEM are included here because of the possible
need to treat complications of medicines elsewhere on the list,
including allergic reactions to antibiotics and respiratory
depression from narcotics.

Under Section 6 (Infections), only those antibiotics which
generally pertain to care of the injured are included. Anti-
tuberculosis medications and antimalarial agents (see above)
are not included here, although they are in the MLEM. The
MLEM categorizes antibiotics into: (1) access group (access to
which should be widely assured); (2) watch group (less wide
access primarily to diminish emergence of resistance); and (3)
reserve group (restricted access, to be used primarily for multi-
drug resistant organisms, all on complimentary list). In the
Guidelines for EsTC, all antibiotics on the watch group are
considered extended at first-level hospitals and core at higher
level hospitals (other than those antibiotics on the compli-
mentary list, which are only extended).

Antibiotic use should be guided by local epidemiology and
resistance patterns [9, 10]. Reserve group antibiotics are primary
for treating complications in immunocompromised trauma pa-
tients, such as those with ventilator associated pneumonia and

intra-abdominal infections. In general, it would be anticipated
that most patients with these complications would be at (or
referred to) tertiary or at least second-level hospitals.

Antifungal agents are deemed core at second-level and tertiary.
They are deemed as extended at first-level, as, in general,
trauma patients who develop fungal infections are usually
immunocompromised and should probably be cared for at
higher levels.

Medicines affecting the blood (Section 10 of the MLEM) include
several anti-coagulants. In general these are listed as NA at
clinic, extended at first level (due to need for monitoring, such
as by serial prothrombin time and partial thromboplastin time),
and core at higher levels. One exception is enoxaparin, which is
used for deep venous thrombosis prophylaxis and which usually
does not need monitoring, which is deemed core at all hospital
levels. Tranexamic acid is listed as extended at clinic level and
core at all hospital levels. Many clinics also do deliveries and
many of these have tranexamic acid available, which should
then be considered as core for trauma patients also.

Blood products and plasma expanders (Section 11 of the MLEM),
Cardiovascular disorders (Section 12), and Fluid and electrolyte
balance (Section 26) are further explained in Section 5.3 of these
Guidelines, on the topic of circulation. The isotonic crystalloid
solutions are critical for resuscitation of hypotensive trauma
patients, and their availability and appropriate use should be
assured in every hospital where severely injured patients are
treated. The MLEM lists several options for IV fluids (crystal-
loids). Use of specific formulations varies in different areas of the
world. For simplicity, the Guidelines combine the IV fluids into
two main categories—those containing glucose and those
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containing balanced salt solutions—both of which are core at all
hospital levels. Potassium replacement for hypokalemia and so-
dium bicarbonate for treatment of acidosis are both core at all
hospital levels.

The MLEM's Section 12 (Medicines for cardiovascular disorders)
includes epinephrine. Use of this vasoactive agent is usually
performed by continuous IV drip. This is deemed core at tertiary
hospitals. It is deemed extended at first- and second-level hos-
pitals because of the cost of the infusion equipment and the
need to adequately train both medical and nursing staff in the
safe administration of these medications. Epinephrine, however,
is considered as core at all hospital levels as a means to treat
anaphylaxis and other allergic reactions by single dose admin-
istration. Several other vasoactive agents are in common use,
but not on the MLEM. Given the high number of trauma pa-
tients globally who need intensive care and hence need such
vasoactive agents, future review and potential inclusion of these
agents on the MLEM should be pursued.

Diuretics (Section 16 of the MLEM) include mannitol. Mannitol
is one of the tools used for management of raised intracranial
pressure (ICP). Overall and ongoing management of raised ICP
mainly takes place in the ICU setting and was considered in
Table 4 (head injury), where such management was deemed as
extended at second-level and core at tertiary hospitals. Avail-
ability of mannitol for single dose use, such as in the emergency
unit setting prior to transfer of patients with evidence of raised
ICP, is deemed as core at all hospital levels.

Gastrointestinal medicines (Section 17 of the MLEM) are
included primarily because of the need for peptic ulcer pro-
phylaxis in severely injured patients. Insulin (Section 18) is
included in light of increasing evidence of improved outcome
for severely injured patients with tighter blood glucose control.

Calcium gluconate (Section 27 of the MLEM) is included for
treatment of hypocalcemia. This is especially relevant with
massive transfusions.

Finally, an important mode of pain control in patients with ex-
tremity injuries consists of splinting and immobilization. These
have been addressed in Section 5.8 (Management of extremity
injury) and Section 5.9 (Management of spinal injury) of these
Guidelines.
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5.13 | Diagnosis and Monitoring

Equipment and associated expertise for the diagnosis and
monitoring of injured patients have been addressed in each of
the preceding sections. Because of the overlapping requirements
for many of these, all are repeated in this section, along with
several that have not previously been discussed. The rationale
for most of these items has been discussed above and will not be
repeated in full here.

The foundation for the diagnosis and monitoring of injured pa-
tients is in adequate clinical examination skills. Basic equipment
for the diagnosis of life-threatening injuries and the monitoring
of vital signs include stethoscope, blood pressure (BP) culff,
pocket torch and thermometer, all of which are considered core
at all levels of the health care system. Fetal stethoscope and uri-
nary catheter with collection bag for the measurement of urinary
output are core at all hospital levels. Some clinics do deliveries
and prenatal care. Fetal stethoscopes would be considered as core
at such clinics. Electronic cardiac monitoring is core at all hos-
pital levels. Pulse oximetry is core at all levels of the health care
system. Assessment of central filling pressures (by either central
venous pressure monitoring and/or point of care ultrasound) as
an aid to management of shock is deemed core at higher level
hospitals and extended at first-level hospitals.

Plain-film radiography and portable plain X-rays (mobile radi-
ography units) are core at all hospital levels. Several more
expensive imaging capabilities, including CT scans, contrast
radiography, and fluoroscopy/image intensification, often
involve fully trained radiologists and are considered core at
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TABLE 13 | Diagnosis and monitoring.

Facility level

Resources Clinic First Second Tertiary

Monitoring
Stethoscope Co Co Co Co
Blood pressure cuff Co Co Co Co
Torch (flashlight) Co Co Co Co
Thermometer Co Co Co Co
Fetal stethoscope Ex Co Co Co
Urinary catheter with collection bag Ex Co Co Co
Electronic cardiac monitoring NA Co Co Co
Pulse oximetry Co Co Co Co
Capnography NA Ex Co Co
More advanced monitoring (central venous pressure and/or point of care NA Ex Co Co
ultrasound)

Radiological investigations
Plain films Ex Co Co Co
Portable plain films NA Co Co Co
Contrast radiography NA NA Ex Co
Ultrasound for trauma (including haemoperitoneum) NA Ex Co Co
CT NA Ex Ex Co
Angiography NA NA Ex Ex
Image intensification/fluoroscopy NA NA Ex Co
MRI NA NA Ex Ex
Nuclear medicine NA NA Ex Ex

Laboratory tests
Haemoglobin/hematocrit Co Co Co Co
Glucose Co Co Co Co
Gram stain NA Co Co Co
Bacterial cultures NA Ex Co Co
Electrolytes (Na, K, Cl, CO,, BUN, creatinine) NA Co Co Co
Arterial blood gas measurements NA Ex Co Co
Serum lactate NA Co Co Co
Partial thromboplastin time (PTT) NA Ex Co Co
Prothrombin time and international normalized ratio (PT/INR) NA Ex Co Co
Viscoelastic tests/thromboelastogram NA NA Ex Ex

Other
Pediatric length-based clinical management support tool (e.g., Broselow Ex Ex Co Co
tape)
Otoscope Ex Co Co Co
Opthalmoscope Ex Ex Co Co
Compartment pressure measurement NA Ex Ex Co

Abbreviations: BUN, blood urea nitrogen; CT, computerized axial tomography; MRI, magnetic resonance imaging.

tertiary hospitals, extended at second-level hospitals, and mostly
NA at first-level hospitals. Several other expensive imaging ca-
pabilities, including angiography (which may include capabil-
ities for interventions such as embolization), MRI and nuclear

medicine exams, add value to the management of injured pa-
tients. They are listed as extended at various levels, as indicated
in the table. Their costs prevent them from being designated
core at any level at this time.
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Ultrasound examination of the abdomen in trauma is usually
performed by focused assessment with sonography for trauma
(FAST) and is used to detect the presence of haemoperitoneum.
This is considered: extended at first-level hospitals and core at
higher level hospitals. For first-level hospitals with high volumes
of trauma, it would be reasonable to designate ultrasound as core.
When utilized, it should be recognized that the skills needed to
perform US examination for haemoperitoneum are different than
those needed to perform basic obstetric evaluation, which is
available in many LMIC environments. When designated core for
the evaluation of abdominal trauma, the following need to be
assured: 24-hour availability of the equipment (which implies
timely repair of any malfunctioning equipment); 24-hour avail-
ability of staff skilled in the performance of the procedure; and
ongoing monitoring of the accuracy of the results of the scans.
Ultrasound has other uses in trauma, such as use in obtaining
vascular access, diagnosing deep venous thrombosis, and diag-
nosing vascular injuries (such as blunt carotid or vertebral artery
injuries). As with X-rays, the Guidelines do not go into detail on
all potential examinations and uses of ultrasound.

The measurement of hemoglobin concentration or hematocrit
by any suitable, reliable technique is deemed core at all levels of
the health care system, as is the measurement of serum glucose
concentration. Gram stains are core at all hospital levels. Bac-
terial cultures are core at second-level and tertiary facilities.
Measurement of serum electrolytes and serum lactate are core at
all hospital levels. Measurement of arterial blood gases are core
at second-level and tertiary hospitals. Measurement of partial
thromboplastin time (PTT) and prothrombin time/international
normalized ratio are deemed extended at first-level hospitals
and core at higher level hospitals. These are used to monitor the
effects of anticoagulant medications (e.g., heparin, warfarin),
which were likewise listed as extended at first-level hospitals
and core at higher level hospitals (Table 12). Viscoelastic tests/
thromboelastogram can be useful in the management of coa-
gulopathy, such as arises during massive transfusion. These are
deemed extended at higher level hospitals. It should be noted
that these have not been shown to improve outcomes, but may
be useful in decreasing the need for blood products [1-5].

The use of a pediatric length-based clinical management sup-
port tool (e.g., Broselow or PAWPER tape) is of benefit in the
calculation of doses of fluids and medications for children. This
is considered extended at first-level hospitals and core at higher
level hospitals. Opthalmoscopes and otoscopes are useful ad-
juncts for the physical diagnosis of injured patients and are
deemed core or extended as indicated in the table. Equipment
for the measurement of compartment pressures can be pur-
chased as a ready-made set or can be constructed using tubing
and the gauge from a blood pressure cuff. Expertise to use either
one is deemed core at tertiary care facilities.

Any capabilities for monitoring, radiology or laboratory services
that are deemed core or that are converted from extended to core
in a national plan should meet certain criteria, in addition to mere
physical availability of the relevant equipment. These include
prompt availability (24 hours a day, 7 days a week, if indicated),
sufficient personnel skilled in performing the procedures or tests
safely and accurately and in interpreting the results, and, where

relevant, sufficient quality assurance mechanisms to monitor the
application of the test or procedures.

Equipment should be maintained so as to assure the availability
of the related services without interruption due to malfunction.
This point is to be emphasized, as the ability to manage and
maintain medical equipment has often lagged behind acquisi-
tion of the equipment.
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5.14 | Safety for Health Care Personnel

Given the high rates of HIV and other bloodborne pathogens
worldwide, it is imperative that health workers be provided with
adequate protection. This is generally true, but especially so in
trauma care, where blood and other body secretions are abun-
dant and where the hectic nature of resuscitation may lead to an
increased propensity to contact. Capabilities for universal pre-
cautions are deemed core at all levels of the health care system.
This includes the training necessary to apply these. It also im-
plies provision of the necessary materials, including gloves and
goggles, gowns for procedures, as well as capabilities for the safe
disposal of sharps and biological materials. All of these are
considered core at all levels of the health care system. In the
course of trauma resuscitation, large volumes of fluids may
sometimes come into contact with health workers' skin. In such
cases, adequate water-resistant clothing (e.g., aprons, fluid
resistant shoe covers) should be available. These are core at all
hospital levels. They are listed as extended at the clinic level, as
some such facilities may not care for severely injured patients
under such scenarios. Finally, capabilities for anti-HIV, post-
exposure prophylaxis with anti-retroviral medications is
deemed core at all levels. This would be facilitated by such a
reporting system for exposure incidents.

The above issues of safety for health care workers for trauma
care are part of the bigger context of overall health and safety
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TABLE 14 | Safety for health care.

Facility level

Safety for health care personnel Clinic First Second Tertiary
Training in universal precautions Co Co Co Co
Gloves Co Co Co Co
Surgical mask Co Co Co Co
N95 mask Co Co Co Co
Goggles/face shields Co Co Co Co
Sharps disposal Co Co Co Co
Biological waste disposal Co Co Co Co
Gowns for procedures Co Co Co Co
Aprons (impermeable) and fluid resistant shoe covers Ex Co Co Co
Post-exposure prophylaxis for HIV Co Co Co Co

issues for health care workers, which are addressed by several
WHO publications [1, 2].

Throughout these Guidelines, numerous invasive procedures
have been discussed. Implicit in all of these is that they be
conducted under appropriate sterile conditions. The capability
to achieve sterility is likewise implicit whenever these proced-
ures are mentioned. Sterility for procedures is part of a bigger
picture of infection control policies, which are covered by WHO
publications [3].
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5.15 | Organizational and Administrative
Functions

5.15.1 | Quality Improvement

Quality improvement (QI) is a method of improving medical
care by monitoring the elements of diagnosis, treatment and
outcome. It has also been known as performance improvement
and medical audit. It evaluates the performance of both indi-
vidual providers and the system in which they work. A variety
of techniques have been used for QI in trauma care:

e Morbidity and mortality conferences: These involve a dis-
cussion of deaths and complications in search of prevent-
able factors. Such conferences are utilized in surgery
departments around the world, and the peer review process

involved in these is the foundation for improvements in
medical care through more formal programs for quality
improvement. Typically, all types of cases are discussed at
these. Busier trauma centers may have specific morbidity
and mortality conferences on trauma alone.

e Preventable death panel reviews: These employ reviews of
deaths, either at an individual hospital or within a given
system, looking for deaths which are considered, by
consensus, preventable. This may include deaths due to
airway obstruction or isolated splenic injuries. These are
similar to morbidity and mortality conferences, but with
more methodologic rigor.

e Audit filters: A number of quality-of-care criteria are estab-
lished. Particular cases that do not meet these criteria are
then reviewed on a systematic basis to see whether there was
a problem with the quality of medical care delivered. These
include such factors as patients with abdominal injuries and
hypotension who do not undergo laparotomy within 1 hour
of arrival at the emergency unit; patients with epidural or
subdural hematoma who do not undergo craniotomy within
4 hours of arrival at an emergency unit; and open fractures
which are not debrided within 8 hours of arrival. Among the
audit filters are evaluations of unexpected trauma deaths,
such as those occurring with low injury severity scores.

e Complications: A long list of potential complications may
also be tracked as indicators of the quality of care, in similar
fashion to the use of audit filters. This process looks for a rate
of complications that is higher than would normally be ex-
pected. This includes complications such as pneumonia,
wound infections, venous thrombosis and urinary tract
infections.

e Risk-adjusted mortality: Through this statistical process,
hospitals evaluate the percentage of deaths occurring in
patients with low injury severity scores or a low probability
of death based on a combination of injury severity scores and
trauma scores (TRISS methodology) (or other similar sta-
tistical methods). This allows the hospitals to compare
themselves against predetermined national norms. Hospi-
tals with higher risk-adjusted death rates may warrant
evaluation of the individual unexpected deaths along with
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evaluation of their systems of care, to identify elements that
might be contributing to such higher risk-adjusted mortality.

For all of the methods noted above, the primary principle is to
identify the problems that are arising due to correctable factors.
Corrective action is taken to ameliorate these problems. Finally,
the effect of these changes is evaluated to assess whether they
have been successful in correcting the problem. The last step is
known as “closing the loop.”

An extensive body of literature has confirmed the effectiveness of
QI for trauma in improving care, lowering mortality, decreasing
complications, and improving efficiency and lowering costs. This
body of evidence was summarized at the time of the publication of
WHO-IATSIC Guidelines for Trauma Quality Improvement Pro-
grammes [1, 2]. At the time, most of the evidence was from high-
income countries. Over the past decade, there has been growing
body of evidence for the feasibility and effectiveness of trauma QI
programs in LMICs. As just two recent examples: use of pre-
ventable death panel reviews in Ghana resulted in a decrease in
preventable deaths, and especially lowered one of the main
previously-common causes of preventable deaths, those from
inadequate resuscitation from shock [3]. A QI program at two
trauma centers in India followed several audit filters, such as
hourly monitoring of GCS for patients with traumatic brain injury
while in the emergency unit and whether senior doctors were
made aware of patients with respiratory distress within 5 minutes
of initial assessment. During the 4-year intervention phase, in-
hospital mortality decreased from 32% to 24% [4-6].

In the Guidelines for EsTC, some type of QI activity (i.e., any of
the above techniques) that includes trauma patients in deemed
core at second- and third-level hospitals. Clinic and first-level
hospitals might have cases that they handle included in a QI
program of a higher-level facility. But, a QI program that they
run themselves would be an extended function.

5.15.2 | Trauma Registry

A trauma registry is built upon, but is distinct from, the more
general medical records system. A trauma registry may be
defined as “a disease-specific collection composed of a file of
uniform data elements that describe the injury event, de-
mographics, prehospital information, diagnosis, care, outcomes,
and costs of treatment for injured patients” [7]. In most cases it
is computerized, permitting ease of analysis and tracking of QI
data elements. It is this ease of analysis and ability to track
specific data (such as audit filters, process-of-care measures, or
complications), as well as ability to adjust for severity of injury,
that distinguish trauma registries from general medical records
systems [1]. There is a growing body of literature documenting
use of trauma registries in LMICs [8-11]. They can add value to
quality improvement programs. For example, the above
example of use of audit filters in a trauma QI program in India
depended on a trauma registry [4-6]. Nonetheless, they can be
labor intensive to implement and run. For this reason, they are
deemed core only at tertiary hospitals. They are deemed
extended at second-level hospitals. Second level hospitals with
high trauma volumes could reasonably be designated as core for

a trauma registry, especially one that is simpler than would be at
a tertiary facility.

5.15.3 | CPD: Continuing Professional Development

CPD has also been termed CME: continuing medical education;
CNE: continuing nursing education. This usually implies short
(2-3 day) courses that are taken by providers after they have
completed their core training (e.g., nursing school, medical
school, internship/housemanship, residency, etc.). These cour-
ses are a means to make participants aware of recent updates
and serve as refreshers, ensuring that all who care for the
injured have a reasonable, uniform, minimum foundation of
knowledge and skills. Multiple studies have documented
consistent improvement in participants' trauma care knowledge
and skills after taking these courses [12, 13]. Despite their
utility, trauma CPD courses have been sub-optimally utilized,
especially in low-income and lower-middle-income countries,
and especially in public hospitals and in rural areas. This
shortcoming is notable for courses for doctors, but is even more
pronounced for CPD for nurses [14, 15]. Increasing the use of
trauma CPD needs to address both supply (number, geographic
distribution, costs) and demand (willingness, interest, ability) of
providers to take the courses [16]. The Guidelines for EsTC
endorse that professionals providing regular trauma care should
have taken, at least once, an externally-validated, standardized
CPD course in trauma care or general emergency care, that
encompasses trauma and is relevant to their professional
background. Examples include (but are not restricted to):
Advanced Trauma Life Support (ATLS), Basic Emergency Care
(BEC), National Trauma Management Course (NTMC), Primary
Trauma Care (PTC), Trauma Nursing Core Course (TNCC).
This requirement is considered core at 2nd and 3rd level hos-
pitals and extended at clinics and 1st level hospitals. At first
level hospitals that receive large volumes of trauma patients, it
should be considered core.

5.15.4 | Triage System

Triage system informs the disposition of patients within the
hospital and the urgency of care provided. Acuity-based triage
can be defined as “the action of sorting and prioritizing patients
based on the estimation of the urgency for intervention” [17]. It
can assure the best match between available resources and pa-
tient needs [18]. It can apply to prehospital or facility-based
settings. In these Guidelines we provide recommendations
only on facility-based trauma triage, including both that for day-
to-day care and for mass casualty incidents. A variety of tools
have been used in different locations and settings [19], including
the WHO's Interagency Integrated Triage Tool, which addresses
all emergencies, including specific provisions for trauma [17,
20]. In these Guidelines, use of a triage system is considered core
at all levels of the health care system. It should be noted that for
the clinic level that receives only occasional seriously-injured
patients, such a tool/system would be very simple. At the 2nd
and 3rd hospital levels, how well the triage system is working
(both under- and over-triage) can be a topic monitored by the
quality improvement program.
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5.15.5 | Trauma Team

The resuscitation of severely injured patients usually involves
many personnel, and too often takes place in an environment of
anxiety and confusion. A well-planned and organized approach
to such patients is fundamental to optimal management.

There is thus a need to assure that the personnel and equipment
needed for resuscitation are present and utilized in an optimal
fashion. Achieving this goal is assisted by appropriate pre-
planning and coordination among personnel caring for the
injured patient in the field, in the emergency unit and elsewhere
in the hospital. Such pre-planning and coordination involve
equipment and supplies in the emergency area. However, more
than anything else, they involve the organization of personnel as
addressed by the concept of the trauma team.

The exact composition of the trauma team varies with local
rules, conditions and staffing. However, a key element is orga-
nization, with pre-assigned roles for members of the trauma
team and protocols to assure rapid assembly and efficient
operation of the trauma team.

In well-resourced, larger hospitals, typical members of the
trauma team include: clearly defined team leader, someone
designated to manage the airway (may be a surgeon, anesthetist,
emergency physician, or other), assistant doctor (as needed),
primary nurse, recorder (usually a nurse, may also take on the
duty of primary nurse), airway assistant (respiratory therapist,
nurse or other suitable person), X-ray technician [21, 22]. The
above large numbers of team members are, of necessity, smaller
in smaller hospitals. In small, 1st level hospitals in less
resourced areas, the concept of trauma teams is somewhat
moot, as often only one nurse or one doctor and one nurse
provide much of the trauma care [23].

Organized trauma teams have been well documented to
improve the process and outcome of trauma care, especially in

TABLE 15 | Organizational and administrative functions.

studies from high-income countries [24-30]. There is a growing
experience with trauma teams in LMICs [31-33], with one study
reporting a decrease in mortality for injured patients after
implementation of trauma team [34].

In the Guidelines for EsTC, locally-appropriate trauma teams
with pre-assigned roles and duties are considered core for 2nd
and 3rd level hospitals. They are extended at first level hospitals,
where there are less staff. In larger 1st level hospitals that have a
large trauma volume, it would be reasonable to designate
trauma teams as core.

5.15.6 | Tools: Checklists and Forms

Several tools can improve the delivery of initial trauma care and
subsequent operative care. These include the Trauma Care
Checklist, the Surgical Safety Checklist, and WHO's standard-
ized clinical forms [35, 36]. All are intended to be adapted as
needed to suit local needs. Standardized clinical forms imply
forms with designated places for information to be recorded,
often with memory prompts, as opposed to blank pieces of paper
for recording information. There is a strong evidence base for all
of these with documented improvements in process of care and
decreases in trauma mortality [37-40]. Clinical forms with built-
in memory prompts have been shown to be a way to improve
care in small rural hospitals where limited numbers of staff
preclude formal trauma teams [37]. All of these tools (adapted
as needed for local circumstances) are considered core at all
hospital levels.

5.15.7 | Protocols

In the literature, protocols, algorithms, guidelines, and standard
operating procedures refer to several overlapping methods to
promote (and sometimes require) adherence to standards for

Facility level
Clinic First Second Tertiary

Policies

Quality improvement program that includes trauma patients Ex Ex Co Co

Trauma registry NA NA Ex Co

CPD in trauma required for providers Ex Ex Co Co

Triage system in use Ex Co Co Co

Trauma team with pre-assigned roles NA Ex Co Co
Tools

WHO Trauma Care Checklist in use Ex Co Co Co

WHO Surgical Safety Checklist in use NA Co Co Co

Standardized clinical form used for initial management of trauma patients Ex Co Co Co
Protocols

Protocols for clinical care Ex Ex Ex Ex

Abbreviation: CPD, continuing professional development.
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good clinical practice by practitioners at a given institution. In
this section, we consider “protocols” with the implication that
hospital (or other facility) leaders require and may monitor their
use, which is to be distinguished from sharing information and
loosely encouraging adherence. Examples include (among
many) protocols for spinal immobilization and clearance, pe-
diatric or geriatric trauma, chest tube (drain) placement, burn
care, transfers, massive transfusions, and many aspects of
intensive care unit care.

There is a considerable evidence base for specific protocols and
for use of bundles of protocols, mostly from high-income
countries. Many such protocols have been found to improve
process of care and to lower mortality [41-44]. Consequently,
some high-income countries have required hospitals to develop,
use, and monitor adherence to a variety of protocols, as part of
trauma center accreditation [45]. The evidence base on pro-
tocols in LMICs is very limited. A few studies do show several
sets of protocols to be feasible and effective (including mortality
reductions) [46, 47]. However, this evidence base is limited and
data are lacking on feasibility and effectiveness of instituting
protocols widely, including cost, cost-effectiveness, and oppor-
tunity costs. Opportunity costs include the time, energy, and
expense that might be required to develop locally-relevant
protocols and to monitor adherence. Hence, the Guidelines for
EsTC deem protocols on clinical care to be extended at all levels
of the health care system. Any protocols for trauma care at the
clinic level would likely be addressed toward emergency care
more generally and would need to be fairly simple.
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5.16 | Special Considerations for Children

Almost all of the preceding sections require some amendment for
children. These amendments concern particular skills in
handling injured children, equipment in pediatric sizes, and
adjustment of doses of medications. A brief summary of these
issues follows, emphasizing items that might need to be amended
to further optimize care of the injured child. These apply to items
that have already been designated as either core or extended.

Airway management (see also Section 5.1)
Skills:

e recognition of the differences in airway anatomy in children

e somewhat different techniques needed, particularly for
endotracheal intubation

Equipment:

e pediatric sizes for nasal and oral airways, bag-valve-masks,
laryngoscopes and endotracheal tubes

Management of respiratory distress (see also Section 5.2)
Equipment:

e pediatric-size equipment for oxygen face masks and for
chest tubes
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Management of shock (see also Section 5.3)
Skills:

e knowledge of different baseline vital signs by age

e knowledge of varying physiological responses to blood loss
and varying manifestations of shock in children of different
ages

e knowledge of pediatric doses for fluids, both for baseline
requirements and for treatment of shock

e knowledge of pediatric doses for blood transfusion for
treatment of hemorrhagic shock

e skills in the insertion of pediatric intravenous cannulas, in
peripheral cutdown access and in insertion of intraosseous
lines

Equipment in pediatric sizes:

e intravenous cannulas

e blood pressure cuff

e urinary catheters

e nasogastric tubes

e intraosseous needle or equivalent

e weighing scale

e iv fluids in pediatric packaging, for example, between 100
or 250 mL saline bag

Laboratory facilities:

e ability to perform laboratory tests on small samples of blood
from pediatric patients

Head injury (see also Section 5.4)
Skills:

e ability to calculate modified Glasgow coma scale for young
children

Extremity injury (see also Section 5.8)

Skills:

e understanding of specific pediatric orthopedic injuries
which are highly prone to disability
e management of fractures specific to the pediatric age group
(e.g., epiphyseal fractures)
Spinal injury (see also Section 5.9)
Skills:

e knowledge of the varying anatomy of the childhood spine

e interpretation of spinal X-ray films (required for both non-
surgical and surgical management)

Equipment:

e C-collars and other materials for spinal immobilization in
pediatric sizes

Burns and wounds (see also Section 5.10)
Skills:

e assessment of percentage body surface area of burn wounds
in young children

Rehabilitation (see also Section 5.11)
Skills:

e monitoring of growth and development to assure that the
normal milestones are met as closely as possible, despite
the injury and any related physical impairment.

Pain control and medicines (see also Section 5.12)
Skills:
e knowledge of pediatric doses
Equipment:
e appropriate references or charts to calculate pediatric doses
Diagnosis and monitoring (see also Section 5.13)
Equipment:

e urinary catheters in pediatric sizes

e laboratory capabilities for pediatric volumes (as noted above)
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Appendix 2: Detailed List of Equipment and Services for the Management of Airway and Breathing (Both Core and Extended Items)

Level of
management Service Equipment
Airway
Basic Jaw thrust, chin lift, and other basic Tongue depressor
maneuvers Oropharyngeal airway (Guedel) (range #000 to 4). Oropharyngeal airways
(OPAs)—Sizes: Usually range from 000 (infant) to 6 or 7 (large adult). Size 5 is
for XL adult and 6 for XXL adult). Supply should be based on the population.
Note that size 5-7 are less commonly used
Nasopharyngeal airway (NPA), hospitals should have age and body weight
appropriate NPA
NPA sizes are 3.0 mm ID (neonate), 3.5 mm ID (1-6 months), 4.0 mm ID
(6-18 months), 4.5 mm ID (18 months-3 years), 5.0 mm (ID 3-6 years),
5.5 mm ID (6-9 years), 6.0 mm ID (9-12 years), 6.5 mm ID (12-14 years)
Adult range: 6.0-9.0 mm ID (24-36 Fr)
6.0-7.0 mm for adult females
7.0-8.0 mm for adult males
Suction Manual (bulb syringe, foot pump or hand-powered suction device)
Pneumatic (wall)
Electric
Yankauer tips
Suction catheters
Suction tubing (range #10-16)
Advanced Endotracheal intubation ET tubes with ET tube connector (range #3.0 to 8.5 mm internal diameter)
Laryngoscope (with sufficient range of sizes of blades)
Sizes: 0, 1, 2, 3, and 4
Introducing stylet/bougie
Other advanced Laryngeal mask airway (LMA)—Age and body weight appropriate LMA size
should be available
Esophageal obturator airway/esophageal gastric obturator airway
Esophageal-tracheal airway (combitube) (two sizes)
Fiber-optic endoscope
Video laryngoscope
Transilluminator Magill forceps
Surgical airway Needle cricothyroidotomy
Surgical cricothyroidotomy kit
(Continues)
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(Continued)

Level of
management

Service

Equipment

Breathing

Face shield

Pocket mask

Self-inflating bag-valve-mask (pediatric and adult) with reservoir
Ventilator

Oxygen

Wall (with flow meter)—this assumed that there is piped oxygen from the

oxygen plants (via Pressure Swing Adsorption (PSA) or Liquid Oxygen
systems (LOX systems)

Oxygen cylinders: prefilled tanks of compressed oxygen (with regulator and
flow meter)

Oxygen Concentrators: electrically powered devices that extract oxygen from
ambient air

Use: Ideal for bedside use in wards or clinics

Portable Oxygen Concentrators (POCs): Lightweight, battery-powered
concentrators

Nasal cannula
Nebulization mask

Venturi mask

42

World Journal of Surgery, 2026

85US0 | SUOLLLIOD BAERID 3|l |dde au) Ag pausenoh a1 sapile YO 88N JO S3IN1 104 AXeiq 1T 3UIIUO AB|1 UO (SUOIPUOD-PUR-SLUBIOD A8 | WA le.q U1 |UO//SARY) SUOIPUOD Pue Swid 18U} 885 *[9202/70/22] uo Ariqiauliuo A8|IM ‘g1 uoiBuiusem JO AIsBAIUN Ag TZE0L SIM/Z00T 0T/10p/LI0d Ao 1M Akeiq1jpuluo//SAY WOy popeo|umod ‘0 ‘€2E2ZerT



	Guidelines for Essential Trauma Care: Second Edition (2026)
	1 | Executive Summary
	1.1 | Glossary of Abbreviations

	2 | Orientation to the Guidelines for Essential Trauma Care
	2.1 | Need for the Guidelines
	2.2 | History and Use of the Guidelines for Essential Trauma Care
	2.3 | Update Process
	2.4 | Orientation to the Rest of This Publication

	3 | Essential Trauma Services: Rights of the Injured
	4 | Inputs Needed to Achieve Essential Trauma Services
	4.1 | Overview
	4.2 | Resource Matrix: Introduction
	4.3 | Resource Matrix: Necessary Elements of Trauma Care
	4.4 | Resource Matrix: Range of Health Facilities
	4.5 | Resource Matrix: Designation of Priorities
	4.6 | Application of Priorities
	4.7 | What Is New in the Updated Guidelines

	5 | Guidelines for Essential Trauma Care
	5.1 | Airway Management
	5.2 | Breathing—Management of Respiratory Distress
	5.3 | Circulation—Management of Shock
	5.3.1 | Assessment of Shock and Control of External Hemorrhage
	5.3.2 | Fluid Resuscitation
	5.3.3 | Monitoring
	5.3.4 | Other Considerations

	5.4 | Management of Head Injury
	5.5 | Management of Neck Injury
	5.6 | Management of Chest Injury
	5.7 | Management of Abdominal Injury
	5.8 | Management of Extremity Injury
	5.9 | Management of Spinal Injury
	5.10 | Management of Burns and Wounds
	5.11 | Rehabilitation
	5.12 | Pain Control and Medicines
	5.13 | Diagnosis and Monitoring
	5.14 | Safety for Health Care Personnel
	5.15 | Organizational and Administrative Functions
	5.15.1 | Quality Improvement
	5.15.2 | Trauma Registry
	5.15.3 | CPD: Continuing Professional Development
	5.15.4 | Triage System
	5.15.5 | Trauma Team
	5.15.6 | Tools: Checklists and Forms
	5.15.7 | Protocols

	5.16 | Special Considerations for Children

	Author Contributions
	Acknowledgments
	Funding
	Conflicts of Interest
	Data Availability Statement


