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At the completion of this chapter, you will be

able to do the following:

Relate the significance of patient assessment in the context of overall

management of the trauma patient.

Explain how to perform a rapid primary survey, as well as how assessment and

management are integrated during the primary survey.

Describe the components of the secondary survey and when it is used in the

assessment of the trauma patient.

Utilize the Field Triage Decision Scheme to determine the destination for a

trauma patient.
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SCENARIO

It is a Saturday morning in early November. The weather is clear, with

an outside temperature of 42°F (5.5°C). Your squad is dispatched to a

residential area for a person who has fallen from the roof of a two-

story building. Upon arrival at the scene, you are met by an adult

family member who leads you around the house to the backyard. The

family member states the patient was cleaning leaves from the rain

gutters with a leaf blower when he lost his balance and fell

approximately 12 feet (ft; 3.6 meters [m]) from the roof, landing on his

back. The patient initially lost consciousness for a “brief period” but

was conscious by the time the family member called 9-1-1.

Approaching the patient, you observe an approximately 40-year-old

man lying supine on the ground with two bystanders kneeling by his

side. The patient is conscious and talking with the bystanders. You do

not see any signs of severe bleeding. As your partner provides manual

stabilization to the patient’s head and neck, you ask the patient where

he hurts. The patient states both his upper and lower back hurt the

most.

Your initial questioning serves the multiple purposes of obtaining the

patient’s chief complaint, determining his initial level of

consciousness, and assessing his ventilatory effort. Detecting no

shortness of breath, you proceed with the patient assessment. The

patient answers your questions appropriately to establish that he is

oriented to person, place, and time.

Based on the physics of trauma as they relate to this incident, what

potential injuries do you anticipate finding during your

assessment?

What are your next priorities?

How will you proceed with this patient?

SCENARIO RECAP

You are dispatched to the scene of a domestic altercation. It is 0245

hours on a hot summer night. As you arrive on the scene of a single-

family dwelling, you can hear a man and woman arguing loudly and
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the sounds of children crying in the background. Police have been

dispatched to this call but have not yet arrived at the location.

What are your concerns about the scene?

What considerations are important before you contact the patient?
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Chapter 6 Patient Assessment and Management
Introduction

INTRODUCTION
Assessment is the cornerstone of all patient care. For the trauma patient,

as for other critically ill patients, assessment is the foundation on which all

management and transport decisions are based. An overall impression of

a patient’s status is developed, and baseline values for the status of the

patient’s respiratory, circulatory, and neurologic -systems are established.

When life-threatening conditions are identified, immediate intervention

and resuscitation are initiated. If time and the patient’s condition allow, a

secondary survey is conducted for injuries that are not life or limb

threatening. Often this secondary survey occurs during patient transport.

All of these steps are performed quickly and efficiently with a goal of

minimizing time spent on the scene. Critical patients should not remain in

the field for care other than to manage immediate life threats, unless they

are trapped or other complications exist that prevent early transport. By

applying the principles learned in this course, on-scene delay can be

minimized, and patients can be moved rapidly to an appropriate medical

facility. Successful assessment and intervention require a strong

knowledge base of trauma physiology and a well-developed plan of

management that is carried out quickly and effectively.

The trauma management literature frequently mentions the need to

transport the trauma patient to definitive surgical care within a minimum

amount of time after the onset of the injury. This urgency is because a

critical trauma patient who does not respond to initial therapy may be

bleeding internally. This blood loss will continue until the hemorrhage is

controlled. Definitive hemorrhage control for most serious bleeding is

best accomplished in the hospital setting.

The primary concerns for assessment and management of the trauma

patient are (1) major hemorrhage control, (2) airway, (3) oxygenation, (4)

ventilation, (5) perfusion, and (6) neurologic function. This sequence

protects both the ability of the body to oxygenate and the ability of the

red blood cells (RBCs) to deliver oxygen to the tissues.
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R Adams Cowley, MD, developed the concept of the “Golden Hour” of

trauma. He believed that the time between injury occurrence and

definitive care was critical. During this period, when bleeding is

uncontrolled and inadequate tissue oxygenation is occurring because of

decreased perfusion, damage occurs throughout the body. Dr.Cowley

believed that if bleeding was not controlled and tissue oxygenation was

not restored rapidly after injury, the patient’s chances of survival

dramatically decreased.

The Golden Hour is now referred to as the “Golden Period” because

this critical period of time is not literally 1 hour. Some patients have less

than an hour in which to receive care, whereas others have more time.

The prehospital care provider is responsible for recognizing the urgency of

a given situation and transporting a patient as quickly as possible to a

facility in which definitive care can be accomplished. To deliver the trauma

patient to definitive care, the seriousness of the patient’s life-threatening

injuries must be quickly identified; only essential, lifesaving care provided

at the scene; and rapid transport initiated to an appropriate medical

facility. In many urban prehospital systems, the average time between

activation of emergency services and arrival to the scene is 8 to 9 minutes,

not including the time between the injury and the call to the public safety

answering point. Usually another 8 to 9 minutes are spent transporting

the patient. If the providers spend only 10 minutes on the scene, over 30

minutes of time will have already passed by the time a patient arrives at

the receiving facility. Every additional minute spent on the scene is

additional time that the patient is bleeding, and valuable time is ticking

away from the Golden Hour, or Period.

To address this critical trauma management issue, rapid, efficient

evaluation and management of the patient are the ultimate objectives.

Scene time should be minimized, and while the “platinum 10 minutes” is

not directly supported by research, there is evidence that correlates scene

time with mortality.1

The longer the patient is kept on scene, the greater the potential for

blood loss and death. Extended scene times should occur only for

extenuating circumstances, such as prolonged extrication, scene hazards,

and other unexpected situations. Almost nothing should impede the

progress of the bleeding trauma patient in moving toward the operating

room.

This chapter covers the essentials of patient assessment and initial

management in the field and is based on the approach taught to

physicians in the Advanced Trauma Life Support (ATLS) program.2 In

https://openpage-ebooks.jblearning.com/op2_content/extracted_books/9781284171464-3.1.1/EPUB/xhtml/9781284150995_CH06_12.xhtml#ref06-1
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addition, the approach taught in Prehospital Trauma Life Support (PHTLS)

reflects the differences in prehospital care versus the in-hospital care

taught in ATLS. The principles described are identical to those learned in

initial basic- or advanced-provider training programs, although different

terminology may occasionally be used. For example, the phrase primary
survey is used in the ATLS program to describe the patient assessment

activity known as primary assessment in the National EMS Education

Standards. For the most part, the activities performed in this phase are

exactly the same; various courses simply use different terminology.
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Establishing Priorities
There are three immediate priorities on arrival to a scene:

The first priority for everyone involved at a trauma incident is

assessment of the scene and scene safety. Personal protective

equipment (PPE) appropriate to the situation should be donned,

and standard precautions (for protection from blood and body

fluids) should be followed. The Scene Assessment chapter

discusses this topic in detail.

Responders must recognize the existence of multiple-patient

incidents and mass-casualty incidents (MCIs). In an MCI, the

priority shifts from focusing all resources on the most injured

patient to saving the maximum number of patients (providing the

greatest good to the greatest number). Factors that may impact

the triage decisions when there are multiple patients include

severity of the injuries and the resources (manpower and

equipment) available to care for the patients. The Scene

Management chapter and the Disaster Management chapter also

discuss triage.

Once a brief scene assessment has been performed and pertinent

needs addressed, attention can be turned to evaluating individual

patients. The assessment and management process begins by

focusing on the patient or patients who have been identified as

most critical, as resources allow. Emphasis is placed on the

following, in this order: (a) conditions that may result in the loss of

life, (b) conditions that may result in the loss of limb, and (c) all

other conditions that do not threaten life or limb. Depending on

the severity of the injury, the number of injured patients, and the

proximity to the receiving facility, conditions that do not threaten

life or limb may never be addressed at the scene.

Most of this chapter focuses on the critical-thinking skills required to

conduct a proper assessment, interpret the findings, and set priorities for
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proper patient care. This process will allow for the appropriate provision

of needed interventions.
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Chapter 6 Patient Assessment and Management
Primary Survey

Box 6-1

Primary Survey
In the critical multisystem trauma patient, the priority for care is the rapid

identification and management of life-threatening conditions (Box 6-1).

The overwhelming majority of trauma patients have injuries that involve

only one system (e.g., an isolated limb fracture). For these single-system

trauma patients, there is more often time to be thorough in both the

primary and the secondary surveys. For the critically injured patient, the

prehospital care provider may not be able to conduct more than just a

primary survey. In these critical patients, the emphasis is on rapid

evaluation, initiation of resuscitation, and transport to an appropriate

medical facility. The emphasis on rapid transport does not eliminate the

need for prehospital treatment. Rather, treatment should be done faster

and more efficiently and possibly started en route to the receiving facility.

Multisystem Versus Single-System Trauma Patient

A multisystem trauma patient has injuries involving more than one body
system, including the pulmonary, circulatory, neurologic,
gastrointestinal, musculoskeletal, and integumentary systems. An
example would be a patient involved in a motor vehicle crash who has
a traumatic brain injury (TBI), pulmonary contusions, a splenic injury
with shock, and a femur fracture.
A single-system trauma patient has injury to only one body system. An
example would be a patient with an isolated ankle fracture and no
evidence of blood loss or shock. Patients often have more than one
injury within that single system.

Quick establishment of priorities and the initial evaluation and

recognition of life-threatening injuries must become ingrained in the

prehospital care provider. Therefore, the components of the primary and

secondary surveys need to be memorized and the logical progression of

priority-based assessment and treatment understood and performed the

same way every time, regardless of the severity of the injury. The provider

must think about the pathophysiology of a patient’s injuries and

conditions.
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One of the most common life-threatening conditions in trauma is lack

of adequate tissue oxygenation (shock), which leads to anaerobic (without

oxygen) metabolism. Metabolism is the mechanism by which cells

produce energy. Four steps are necessary for normal metabolism: (1) an

adequate amount of RBCs, (2) oxygenation of RBCs in the lungs, (3)

delivery of RBCs to the cells throughout the body, and (4) off-loading of

oxygen to these cells. The activities involved in the primary survey are

aimed at identifying and correcting problems with these steps.

General Impression
The primary survey begins with a rapid global overview of the status of a

patient’s respiratory, circulatory, and neurologic systems to identify

obvious threats to life or limb, such as evidence of severe compressible

hemorrhage; airway, breathing, or circulation compromise; or gross

deformities. When initially approaching a patient, the prehospital care

provider looks for severe compressible hemorrhage and observes

whether the patient appears to be moving air effectively, is awake or

unresponsive, and is moving spontaneously. Once at the patient’s side, the

provider introduces him- or herself to the patient and asks the patient’s

name. A reasonable next step is to ask the patient, “What happened to

you?” If the patient appears comfortable and answers with a coherent

explanation in complete sentences, the provider can conclude that the

patient has a patent airway, sufficient respiratory function to support

speech, adequate cerebral perfusion, and reasonable neurologic

functioning; that is, there are probably no immediate threats to this

patient’s life.

If a patient is unable to provide such an answer or appears in distress,

a detailed primary survey to identify life-threatening problems is begun.

Within a few seconds, a general impression of the patient’s overall

condition has been obtained. By rapidly assessing vital functions, the

primary survey serves to establish whether the patient is presently or

imminently in a critical condition.

Sequence of Primary Survey
The primary survey must proceed rapidly and in a logical order. If the

prehospital care provider is alone, some key interventions may be

performed as life-threatening conditions are identified. If the problem is

easily correctable, such as suctioning an airway or placing a tourniquet,

the provider may opt to address the issue before moving on to the next

step. Conversely, if the problem cannot be quickly addressed at the scene,

170170
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such as shock resulting from suspected internal hemorrhage, the

remainder of the primary survey is expeditiously completed. If more than

one provider is present, one provider may complete the primary survey

while others initiate care for the problems identified. When several critical

conditions are identified, the primary survey allows the provider to

establish treatment priorities. In general, compressible external

hemorrhage is managed first, an airway issue is managed before a

breathing problem, and so forth.

The same primary survey approach is utilized regardless of the patient

type. All patients, including elderly, pediatric, or pregnant patients, are

assessed in a similar fashion to ensure that all components of the

assessment are covered and that no significant pathology is missed.

Similar to ACLS, in which the priority of the primary survey has

changed from ABC to CAB, the primary survey of the trauma patient now

emphasizes control of life-threatening external bleeding as the first step in

the sequence. While the steps of the primary survey are taught and

displayed in a sequential manner, many of the steps can, and should, be

performed simultaneously. The steps can be remembered using the

mnemonic XABCDE:

X—Exsanguinating hemorrhage (control of severe external bleeding)

A—Airway management and cervical spine stabilization

B—Breathing (ventilation and oxygenation)

C—Circulation (perfusion and other hemorrhage)

D—Disability

E—Expose/environment

X—Exsanguinating Hemorrhage (Control of Severe
External Bleeding)
In the primary survey of a trauma patient, life-threatening external

hemorrhage must be immediately identified and managed. If

exsanguinating external hemorrhage is present, it must be controlled

even before assessing the airway (or simultaneously, if adequate

assistance is present at the scene) or performing other interventions, such

as spinal immobilization. This type of bleeding typically involves arterial

bleeding from an extremity but may also occur from the scalp or at the

junction of an extremity with the trunk (junctional bleeding) and other

sites.

Exsanguinating arterial hemorrhage from an extremity is best

managed by immediately placing a tourniquet as proximal as possible (i.e.,

near the groin or axilla) on the affected extremity. Other bleeding control
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Box 6-2

measures, such as direct pressure and hemostatic agents, may also be

used but should not delay or take the place of tourniquet placement in

such cases. Direct pressure and hemostatic packing and dressings should

be applied in cases of nonarterial severe bleeding in extremities and

severe bleeding from truncal sites. Occasionally, bleeding from distal or

smaller arteries can be controlled with focal direct compression of the

artery. However, this should only be performed if such bleeding can be

controlled with a rapidly applied pressure dressing or if sufficient

personnel are present on scene such that one prehospital care provider

can maintain manual direct pressure. If not, a tourniquet should be

applied to the affected extremity. Severe bleeding from junctional areas

may be managed by placing an appropriate junctional tourniquet, if

available, or packing with hemostatic gauze and placing pressure dressing

(Box 6-2).

Severe Bleeding at Junctional Locations

Junctionalhemorrhage is defined as bleeding that occurs where two

anatomically distinct zones come together. Examples of junctional areas

include the lower abdomen, groin, axillae, and proximal extremities

(Figure 6-1). The use of a tourniquet or pressure dressing in these areas is

often both impractical and ineffective.
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Figure 6-1 The junctional areas at the axillae and inguinal regions.

© Jones & Bartlett Learning.

The key treatment for junctionalhemorrhage is direct compression of the

large vessels that span the area proximal to the injury. In the prehospital

setting, a significant amount of direct pressure to the femoral, iliac, or

axillary arteries may be necessary to slow the bleeding. This is often

combined with the use of externally applied hemostatic agents and

pressure dressings. Additionally, evidence supports the empiric

application of a pelvic binder in the patient with traumatic amputation of

the lower extremity above the level of the knee to aid in bleeding control.3

The significant forces encountered in these traumatic injuries often

damage the adjoining structures, such as the pelvic and shoulder girdle;

thus stabilization of these areas should also be considered.

The Committee on Tactical Combat Casualty Care (CoTCCC) recommends

three tourniquets purpose-built for use at junctionalhemorrhage sites.

These include the Combat Ready Clamp (CRoC), Junctional Emergency

Treatment Tool ( JETT), and SAM Junctional Tourniquet (SJT). Various

advantages and disadvantages have been identified in studies comparing

these devices in the laboratory setting, all of which should be taken into

consideration when choosing a device with which to equip field

personnel.3-7

The most important concepts to consider when attempting to control

bleeding at junctional sites are (1) that a large amount of direct pressure

and compression to the blood vessels spanning the area will be

necessary, and (2) a direct pressure dressing, ideally with a hemostatic

agent, should be placed on the open surface of the wound. When these

two techniques are combined, they offer increased chances for survival in

what is otherwise often a fatal traumatic injury.8 The bottom line is: You

need to get a pressure dressing on the injury and pressure on bleeding

arterial points as soon as possible.

Hemorrhage Control
External hemorrhage is identified and controlled in the primary survey

because if severe bleeding is not controlled as soon as possible, the

potential for the patient’s death increases dramatically. The three types of

external hemorrhage are capillary, venous, and arterial, which are

described as follows:

https://openpage-ebooks.jblearning.com/op2_content/extracted_books/9781284171464-3.1.1/EPUB/xhtml/9781284150995_CH06_12.xhtml#ref06-3
https://openpage-ebooks.jblearning.com/op2_content/extracted_books/9781284171464-3.1.1/EPUB/xhtml/9781284150995_CH06_12.xhtml#ref06-3
https://openpage-ebooks.jblearning.com/op2_content/extracted_books/9781284171464-3.1.1/EPUB/xhtml/9781284150995_CH06_12.xhtml#ref06-7
https://openpage-ebooks.jblearning.com/op2_content/extracted_books/9781284171464-3.1.1/EPUB/xhtml/9781284150995_CH06_12.xhtml#ref06-8


9.9.2019. Prehospital Trauma Life Support, Ninth Edition

https://openpage-ebooks.jblearning.com/wr/viewer.html?skipLastRead=true&oneTimePasscode=ST-915c8f33-044b-4e3e-8920-fa2bb65acdce#b… 6/7

Capillary bleeding is caused by abrasions that have scraped open

the tiny capillaries just below the skin’s surface. Capillary bleeding

is generally not life threatening and may have slowed or even

stopped before the arrival of prehospital care providers.

Venous bleeding is caused by laceration or other injury to a vein,

which leads to steady flow of dark red blood from the wound. This

type of bleeding is usually controllable with direct pressure.

Venous bleeding is usually not life threatening unless bleeding is

prolonged or a large vein is involved.

Arterial bleeding is caused by an injury that has lacerated an

artery. This is the most important and most difficult type of blood

loss to control. It is generally characterized by spurting blood that

is bright red in color. However, arterial bleeding may also present

as blood that rapidly “pours out” of a wound if a deep artery is

injured. Even a small, deep arterial puncture wound can produce

life-threatening blood loss.

Rapid control of bleeding is one of the most important goals in the care

of a trauma patient. The primary survey cannot advance unless external

hemorrhage is controlled.

Hemorrhage can be controlled in the following ways:

Direct pressure. Direct pressure is exactly what the name implies

—applying pressure to the site of bleeding. This is accomplished

by placing a dressing (e.g., hemostatic gauze is preferred) directly

over the site of bleeding (if it can be identified) and applying

pressure. Pressure should be applied as precisely and focally as

possible. A finger on a visible compressible artery is very effective.

Pressure should be applied continuously for at a minimum of 3

minutes or per the manufacturer’s instructions and for 10

minutes if using plain gauze; prehospital care providers should

avoid the temptation to remove pressure to check if the wound is

bleeding before that time period. The application and

maintenance of direct pressure will require all of one prehospital

care provider’s attention, preventing that provider from

participating in other aspects of patient care. Alternatively, or if

assistance is limited, a pressure dressing can be applied. There

are multiple commercial options (e.g., Israeli bandage), or a

pressure dressing can be fashioned out of gauze pads and an

elastic bandage. If bleeding is not controlled, it will not matter
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how much oxygen or fluid the patient receives; perfusion will not

improve in the face of ongoinghemorrhage.

Tourniquets. Tourniquets have often been described in the past

as the technique of last resort. Military experience in Afghanistan

and Iraq, plus the routine and safe use of tourniquets by

surgeons, has led to reconsideration of this approach.9-11

Tourniquets are very effective in controlling severe hemorrhage

and should be used if direct pressure or a pressure dressing fails

to control hemorrhage from an extremity or if sufficient personnel

are not available on scene to perform other bleeding control

methods. (See the Shock: Pathophysiology of Life and Death

chapter.) The use of “elevation” and pressure on “pressure points”

is no longer recommended because of insufficient data

supporting their effectiveness.12,13 As noted previously, in the case

of life-threatening or exsanguinating hemorrhage, a tourniquet

should be applied instead of, or concurrent with, other bleeding

control measures (i.e., as a first-line treatment for this type of

bleeding) Also note that improvised tourniquets may have more

limited effectiveness than commercially available verisons.14
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A—Airway Management and Cervical Spine Stabilization
Airway
The patient’s airway is quickly checked to ensure that it is patent (open and

clear) and that no danger of obstruction exists. If the airway is

compromised, it will have to be opened, initially using manual methods

(trauma chin lift or trauma jaw thrust), and cleared of blood, body

substances, and foreign bodies, if necessary (Figure 6-2). Eventually, as

equipment and time become available, airway management can advance

to include suction and mechanical means (oral airway, nasal airway,

supraglottic airways, and endotracheal intubation or transtracheal

methods). Numerous factors play a role in determining the method of

airway management, including available equipment, the skill level of the

prehospital care provider, and the distance from the trauma center. Some

airway injuries, such as a laryngeal fracture or incomplete airway

transection, can be aggravated by attempts at endotracheal intubation.

Airway management is discussed in detail in the Airway and Ventilation

chapter.
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Figure 6-2 If the airway appears compromised, it must be opened while continuing to

protect the spine.

Cervical Spine Stabilization
Every trauma patient with a significant blunt mechanism of injury is

suspected of spinal injury until spinal injury is conclusively ruled out. It is

particularly important to maintain a high index of suspicion for spinal

injury in elderly or chronically debilitated patients, even with more minor

mechanisms of injury. (See the Spinal Trauma chapter for a complete list

of indications for spinal immobilization.) Therefore, when establishing an

open airway, the possibility of cervical spine injury must always be

considered. Excessive movement in any direction could either produce or

aggravate neurologic damage because bony compression of the spinal

cord may occur in the presence of a fractured spine. The solution is to

ensure that the patient’s head and neck are manually maintained

(stabilized) in the neutral position during the entire assessment process,

especially when opening the airway and administering necessary

ventilation. This need for stabilization does not mean that necessary

airway maintenance procedures cannot be applied. Instead, it means that

the procedures will be performed while protecting the patient’s spine

from unnecessary movement. If spinal immobilization devices that were

placed need to be removed in order to reassess the patient or perform

some necessary intervention, manual stabilization of the head and neck is

employed until the patient can again be placed in spinal immobilization.

B—Breathing (Ventilation and Oxygenation)
Breathing functions to effectively deliver oxygen to a patient’s lungs to

help maintain the aerobic metabolic process. Hypoxia can result from

inadequate ventilation of the lungs and leads to lack of oxygenation of the

patient’s tissues. Once the patient’s airway is open, the quality and

quantity of the patient’s breathing (ventilation) can be evaluated as

follows:

Check to see if the patient is breathing by looking for chest motion

and feeling for air movement from the mouth or nose. If

uncertain, auscultate both sides of the chest to evaluate for

spontaneous air movement.

If the patient is not breathing (i.e., is apneic), immediately begin

assisting ventilations (while maintaining cervical spine

stabilization in a neutral position, when indicated) with a bag-
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mask device with supplemental oxygen before continuing the

assessment.

Ensure that the patient’s airway is patent, continue assisted

ventilation, and prepare to insert an oral, nasal (if no severe facial

trauma), or supraglottic airway (if no signs of severe

oropharyngeal trauma); intubate; or provide other means of

mechanical airway protection. Be prepared to suction blood,

vomitus, or other fluids from the airway.

Although commonly referred to as the “respiratory rate,” a more

correct term for how fast a patient is breathing is “ventilatory

rate.” Ventilation refers to the process of inhalation and

exhalation, whereas respiration best describes the physiologic

process of gas exchange between the capillaries and the alveoli.

This text uses the term ventilatory rate rather than respiratory

rate. If the patient is breathing, estimate the adequacy of the

ventilatory rate and depth to determine whether the patient is

moving enough air (recall that minute ventilation is rate × depth).

(See the Airway and Ventilation chapter.)

Ensure that the patient is not hypoxic and that the oxygen

saturation is greater than or equal to 94%. Supplemental oxygen

(and assisted ventilation) is provided as needed to maintain an

adequate oxygen saturation.

If the patient is conscious, listen to the patient talk to assess

whether he or she can speak a full sentence without difficulty.

The ventilatory rate can be divided into the following five categories:

Apneic. The patient is not breathing. This includes occasional

agonal gasps, which do not effectively result in air exchange.

Slow. A very slow ventilatory rate, below 10 breaths/minute

(bradypnea), may indicate severe injury to or ischemia (decreased

supply of oxygen) of the brain. In these cases, the provider must

assure adequate volume of air exchange is occurring. Often it will

be necessary to either assist or completely take over the patient’s

breathing with a bag-mask device. Assisted or total ventilatory

support with the bag-mask device should include supplemental

oxygen to ensure an oxygen saturation greater than or equal to

94% (Figure 6-3).
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Figure 6-3 Airway management based on spontaneous ventilation rate.

© Jones & Bartlett Learning.

Normal. If the ventilatory rate is between 10 and 20

breaths/minute (eupnea, a normal rate for an adult), the

prehospital care provider watches the patient closely. Although

the patient may appear stable, supplemental oxygen should be

considered.

Fast. If the ventilatory rate is between 20 and 30 breaths/minute

(tachypnea), the patient must be watched closely to see whether

he or she is improving or deteriorating. The drive for increasing

the ventilatory rate is increased accumulation of carbon dioxide in

the blood or a decreased level of blood oxygen (due to hypoxia or

anemia). When a patient displays an abnormal ventilatory rate,

the cause must be investigated. A rapid rate may indicate that not

enough oxygen is reaching the body tissue. This lack of oxygen

initiates anaerobic metabolism (see Shock: Pathophysiology of

Life and Death chapter) and, ultimately, an increase in the carbon

dioxide level in the blood leading to metabolic acidosis. The

body’s detection system recognizes this increased level of carbon

dioxide and tells the ventilatory system to increase depth and
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volume to eliminate this excess. Therefore, an increased

ventilatory rate may indicate that the patient needs better

perfusion or oxygenation, or both. Administration of

supplemental oxygen to achieve an oxygen saturation of 94% or

greater is indicated for this patient—at least until the patient’s

overall status is determined. The prehospital care provider must

remain concerned about the patient’s ability to maintain adequate

ventilation and alert for any deterioration in overall condition.

Extremely fast. A ventilatory rate greater than 30 breaths/minute

(severe tachypnea) indicates hypoxia, anaerobic metabolism, or

both, with a resultant acidosis. A search for the cause of the rapid

ventilatory rate should begin at once to ascertain if the etiology is

a primary ventilatory problem or an RBC delivery problem.

Injuries that can produce major impairment in oxygenation and

ventilation include tension pneumothorax, flail chest with

pulmonary contusion, massive hemothorax, and open

pneumothorax. Once the cause is identified, the intervention

must occur immediately to correct the problem. (See the Thoracic

Trauma chapter.) Patients with ventilatory rates greater than 30

breaths/minute should be placed on oxygen. Carefully monitor

these patients for fatigue or signs of inadequate ventilation such

as decreasing mental status, elevation of end-tidal carbon dioxide

levels, or low oxygen saturation, and assist ventilations with a bag-

mask device as needed to obtain adequate oxygen saturation.
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In the patient with abnormal ventilation, the chest must be exposed,

observed, and palpated rapidly. Then, auscultation of the lungs will

identify abnormal, diminished, or absent breath sounds. Injuries that may

impede ventilation include tension pneumothorax, flail chest, spinal cord

injuries, and TBIs. These injuries should be identified or suspected during

the primary survey and require that ventilatory support be initiated at

once. Needle decompression should be performed immediately if tension

pneumothorax is suspected.

When assessing the trauma patient’s ventilatory status, the ventilatory

depth as well as the rate is assessed. A patient can be breathing at a

normal ventilatory rate of 16 breaths/minute but have a greatly decreased

ventilatory depth. Conversely, a patient can have a normal ventilatory

depth but an increased or decreased ventilatory rate. The tidal volume is

multiplied by the ventilatory rate to calculate the patient’s minute

ventilation volume. (See the Airway and Ventilation chapter.)

In some circumstances, it may be difficult for even experienced

prehospital care providers to differentiate an airway problem from a

breathing problem. In such cases, an attempt may be made to establish a

secure airway. If the problem persists after management of the airway, it

is most likely a breathing problem that is impairing ventilation.

C—Circulation and Bleeding (Perfusion and Internal Hemorrhage)
Assessing for circulatory system compromise or failure is the next step in

caring for the trauma patient. Oxygenation of the RBCs without delivery to

the tissue cells is of no benefit to the patient. In the first step of the

sequence, life-threatening bleeding was identified and controlled. After

subsequently assessing the patient’s airway and breathing status, the

prehospital care provider can obtain an adequate overall estimate of the

patient’s cardiac output and perfusion status. Hemorrhage—either

external or internal—is the most common cause of preventable death

from trauma.

Perfusion
The patient’s overall circulatory status can be determined by checking

peripheral pulses and evaluating skin color, temperature, and moisture

(Box 6-3). Assessment of perfusion may be challenging in elderly or
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Box 6-3

pediatric patients or in those who are well conditioned or on certain

medications. Shock in trauma patients is almost always due to

hemorrhage. (Refer to the Shock: Pathophysiology of Life and Death

chapter.)

Capillary Refilling Time

The capillary refilling time is checked by pressing over the nail beds and

then releasing the pressure. This downward pressure removes the blood

from the visible capillary bed. The rate of return of blood to the nail beds

after releasing pressure (refilling time) is a tool for estimating blood flow

through this most distal part of the circulation. A capillary refilling time of

greater than 2 seconds may indicate that the capillary beds are not

receiving adequate perfusion. However, capillary refilling time by itself is a

poor indicator of shock because it is influenced by many other factors.

For example, peripheral vascular disease (arteriosclerosis), cold

temperatures, the use of pharmacologic vasodilators or constrictors, or

the presence of neurogenic shock can skew the results. Measuring the

capillary refilling time becomes a less useful check of cardiovascular

function in these cases. Capillary refilling time has a place in the

evaluation of circulatory adequacy, but it should always be used in

conjunction with other physical examination findings (e.g., blood

pressure).

The potential sites of massive internal hemorrhage include the chest

(both pleural cavities), the abdomen (peritoneal cavity), the pelvis, the

retroperitoneal space, and the extremities (primarily the thighs). If internal

hemorrhage is suspected, the thorax, abdomen, pelvis, and thighs are

exposed to quickly inspect and palpate for signs of injury. Hemorrhage in

these areas is not easy to control outside the hospital. If available, a pelvic

binder should be applied rapidly to prevent potential “open book” pelvic

injuries. The goal is rapid delivery of the patient to a facility equipped and

appropriately staffed for rapid control of hemorrhage in the operating

room (i.e., the highest level trauma center available).

Pulse
The pulse is evaluated for presence, quality, and regularity. A quick check

of the pulse reveals whether the patient has tachycardia, bradycardia, or

an irregular rhythm. In the past, the presence of a radial pulse has been

thought to indicate a systolic blood pressure of at least 80 mm Hg, with

the presence of a femoral pulse indicating blood pressure of at least 70
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mm Hg, and the presence of only a carotid pulse indicating blood pressure

of 60 mm Hg. Evidence has shown this theory to be inaccurate and to

actually overestimate blood pressures.15 While the absence of peripheral

pulses in the presence of central pulses likely represents profound

hypotension, the presence of peripheral pulses should not be overly

reassuring regarding the patient’s blood pressure.

In the primary survey, determination of an exact pulse rate is not

necessary. Instead, a rough estimate is rapidly obtained, and the actual

pulse rate is obtained later in the process. In trauma patients, it is

important to consider treatable causes of abnormal vital signs and

physical findings. For example, the combination of compromised

perfusion and impaired breathing should prompt the prehospital care

provider to consider the presence of a tension pneumothorax. If clinical

signs are present, needle decompression can be lifesaving. (See the

Thoracic Trauma chapter.)

Skin
The skin examination can reveal a great deal about a patient’s circulatory

status.

Color. Adequate perfusion produces a pinkish hue to the skin. Skin

becomes pale when blood is shunted away from an area. Pale

coloration is associated with poor perfusion. Bluish coloration

indicates poor oxygenation. The bluish color is caused by perfusion

with deoxygenated blood to that region of the body. Skin pigmentation

can often make this determination difficult. In patients with deeply

pigmented skin, examination of the color of nail beds, palms/soles, and

mucous membranes helps overcome this challenge because changes

in color usually first appear in the lips, gums, or fingertips due to

relative lack of pigmentation in these areas.

Temperature. As with overall skin evaluation, skin temperature is

influenced by environmental conditions. Cool skin indicates decreased

perfusion, regardless of the cause. Skin temperature can be assessed

with a simple touch of the patient’s skin with the back of the hand.

Normal skin temperature is warm to the touch, neither cool nor hot.

Condition. Under normal circumstances, skin is usually dry. Moist, cool

skin can occur in patients with poor perfusion due to sympathetic

stimulation (diaphoresis). However, it is important to consider ambient

conditions when evaluating skin findings. A patient in a hot or humid

environment may have moist skin at baseline, regardless of severity of

injury.
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D—Disability
After evaluating and correcting, to the extent possible, the factors involved

in delivering oxygen to the lungs and circulating it throughout the body,

the next step in the primary survey is assessment of cerebral function,

which is an indirect measurement of cerebral oxygenation. This begins

with determining the patient’s level of consciousness (LOC).

The prehospital care provider should assume that a confused,

belligerent, combative, or uncooperative patient is hypoxic or has suffered

a TBI until proved otherwise. Most patients want help when their lives are

medically threatened. If a patient refuses help, the reason must be

questioned. Does the patient feel threatened by the presence of a

provider on the scene? If so, further attempts to establish rapport will

often help to gain the patient’s trust. If nothing in the situation seems to

be threatening, the source of the behavior should be considered

physiologic and reversible conditions identified and treated. During the

assessment, the history can help determine whether the patient lost

consciousness at any time since the injury occurred, whether toxic

substances might be involved (and what they might be), and whether the

patient has any preexisting conditions that may produce a decreased LOC

or aberrant behavior. Careful observation of the scene can provide

invaluable information in this regard.

A decreased LOC alerts a prehospital care provider to the following

possibilities:

Decreased cerebral oxygenation (caused by

hypoxia/hypoperfusion) or severe hypoventilation (carbon dioxide

narcosis)

Central nervous system (CNS) injury (e.g., TBI)

Drug or alcohol overdose or toxin exposure

Metabolic derangement (e.g., caused by diabetes, seizure, or

cardiac arrest)

A more in-depth discussion about altered mental status can be found

in the Head Injury chapter, including a thorough explanation of the

Glasgow Coma Scale (GCS). Recent research found that using only the

Motor component of the GCS, and specifically if this component is less

than 6 (meaning the patient does not follow commands), is just as

predictive for severe injury as using the whole GCS. So, at this point in the

primary survey it would be sufficiently informative to simply determine

whether the patient follows commands or not.16
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The GCS score is a tool used for determining LOC and is preferred over

the AVPU classification (Box 6-4).17 It is a quick, simple method for

determining cerebral function and is predictive of patient outcome,

especially the best motor response. It also provides a baseline of cerebral

function for serial neurologic evaluations. The GCS score is divided into

three sections: (1) eye opening, (2) verbal response, and (3) motor
response. The patient is assigned a score according to the best response

to each component of the GCS (Figure 6-4). For example, if a patient’s right

eye is so severely swollen that the patient cannot open it, but the left eye

opens spontaneously, the patient receives a 4 for the best eye movement.

If a patient lacks spontaneous eye opening, the prehospital care provider

should use a verbal command (e.g., “Open your eyes”). If the patient does

not respond to a verbal stimulus, a painful stimulus, such as pressing the

nail bed with a pen or squeezing the axillary tissue, can be applied.

Figure 6-4 Glasgow Coma Scale (GCS).
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Box 6-4

© Jones & Bartlett Learning.

The AVPU System

The mnemonic AVPU is often used to describe the patient’s LOC. In this

system, A stands for alert, V for responds to verbal stimulus, P for

responds to painful stimulus, and U for unresponsive. This approach,

although simple, fails to provide information regarding specifically how

the patient responds to verbal or painful stimuli. In other words, if the

patient responds to verbal questioning, is the patient oriented, confused,

or mumbling incomprehensibly? Likewise, when the patient responds to

painful stimulus, does the patient localize, withdraw, or demonstrate

decorticate or decerebrate posturing? Because of its lack of precision, the

use of AVPU has fallen out of favor.
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The patient’s verbal response is determined by using a question such

as, “What happened to you?” If fully oriented, the patient will supply a

coherent answer. Otherwise, the patient’s verbal response is scored as

confused, inappropriate, unintelligible, or absent. If a patient is intubated,

the GCS score includes a 1 to reflect the lack of a verbal response, the eye

and motor scales are calculated and added, and the letter T is added to

note the inability to assess the verbal response (e.g., 8T).

The third component of the GCS is the motor score. A simple,

unambiguous command, such as, “Hold up two fingers” or “Show me a

thumbs-up,” is given to the patient. If the patient complies with the

command, the highest score of 6 is given. A patient who squeezes or

grasps the finger of a prehospital care provider may simply be

demonstrating a grasping reflex and not purposefully following a

command. If the patient fails to follow a command, a painful stimulus, as

noted previously, should be used, and the patient’s best motor response

should be scored. A patient who attempts to push away a painful stimulus

is considered to be localizing. Other possible responses to pain include

withdrawal from the stimulus, abnormal flexion (decorticate posturing) or

extension (decerebrate posturing) of the upper extremities, or absence of

motor function.

The maximum GCS score is 15, indicating a patient with no disability.

The lowest score of 3 is generally an ominous sign. A score of less than 8

indicates a major injury, 9 to 12 a moderate injury, and 13 to 15 a minor

injury. A GCS score of 8 or less is an indication for considering active

airway management of the patient. The prehospital care provider can

easily calculate and relate the individual components of the score and

should include them in the verbal report to the receiving facility as well as

in the patient care report. Often, it is preferable to communicate

individual components of the GCS scale rather than just the total score, as

specific changes can then be documented. A patient care report that

states that “the patient is E4, V4, M6” indicates that the patient is confused

but follows commands.

Although the GCS score is almost ubiquitous in the evaluation of

trauma patients, there are several issues that may limit its usefulness in
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the prehospital setting. For example, it has poor interrater reliability,

meaning providers may score the same patient differently and thus

provide different management.18-20 Also, as noted previously, scores are

skewed in intubated patients. Therefore, there has been a search for a

simpler scoring system that still has predictive value for patient severity

and outcomes. Evidence suggests that the motor component of the GCS

alone is essentially as useful in evaluating a patient as the entire score.21 It

has been shown to accurately predict outcomes such as a patient’s need

for intubation and survival to hospital discharge.22 One study even

suggests that whether a patient can follow commands (i.e., has a motor

score of 6) or not predicts severity of injury as well as total GCS score.16

If a patient is not awake, oriented, or able to follow commands, the

prehospital care provider can quickly assess spontaneous extremity

movement as well as the patient’s pupils. Are the pupils equal and round,

reactive to light (PERRLA)? Are the pupils equal to each other? Is each pupil

round and of normal appearance, and does it appropriately react to light

by constricting, or is it unresponsive and dilated? A GCS score of less than

14 in combination with an abnormal pupil examination can indicate the

presence of a life-threatening TBI.

E—Expose/Environment
An early step in the assessment process is to remove a patient’s clothes

because exposure of the trauma patient is critical to finding all injuries

(Figure 6-5). The saying, “The one part of the body that is not exposed will

be the most severely injured part,” may not always be true, but it is true

often enough to warrant a total body examination. Also, blood can collect

in and be absorbed by clothing and go unnoticed. After seeing the

patient’s entire body, the prehospital care provider can then cover the

patient again to conserve body heat.
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Figure 6-5 Clothing can be quickly removed by cutting, as indicated by the dotted lines.

Although it is important to expose a trauma patient’s body to complete

an effective assessment, hypothermia is a serious problem in the

management of a trauma patient. Only what is necessary should be

exposed to the outside environment. Once the patient has been moved

inside the warm emergency medical services (EMS) unit, the complete

examination can be accomplished and the patient covered again as

quickly as possible.

The amount of the patient’s clothing that should be removed during an

assessment varies depending on the conditions or injuries found. A

general rule is to remove as much clothing as necessary to determine the

presence or absence of a suspected condition or injury. If a patient has

normal mental status and an isolated injury, only the area around the

injury generally needs to be exposed. Patients with a serious mechanism

of injury or altered mental status should be fully exposed to evaluate for

injuries. The prehospital care provider need not be afraid to remove

clothing if it is the only way to complete the assessment and treatment

properly. On occasion, patients can sustain multiple mechanisms of injury,

such as experiencing a motor vehicle crash after being shot. Life-

threatening injuries may be missed if the patient is inadequately

examined. Injuries cannot be treated if they are not identified.

Special care should be taken when cutting and removing clothing from

a victim of a crime so as not to inadvertently destroy evidence (Box 6-5).
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Box 6-5 Forensic Evidence

Unfortunately, some trauma patients are victims of violent crimes. In

these situations, it is important to do everything possible to preserve

evidence for law enforcement personnel. When cutting clothing from a

crime victim, care should be taken not to cut through holes in the clothing

made by bullets (projectiles), knives, or other objects because this can

compromise valuable forensic evidence. If clothing is removed from a

victim of a potential crime, it should be placed in a paper (not plastic) bag

and turned over to law enforcement personnel on scene before patient

transport. Any weapons, drugs, or personal belongings found during

patient assessment should also be turned over to law enforcement

personnel. If the patient’s condition warrants transport before the arrival

of law enforcement, these items should be brought with the patient to the

hospital. The local law enforcement agency should be notified of the

destination facility. Document the turnover of the patient’s belongings to

law enforcement or the hospital per local protocols. Note, however, that

patient care always comes first. No procedure or intervention should be

delayed or altered in the name of a pending criminal investigation.

To maintain body temperature and prevent hypothermia, the patient

should be covered as soon as practical after assessment and treatment. In

cold environments, prehospital care providers should consider using

thermal blankets. Once in the ambulance, providers should adjust the

vehicle heater to adequately warm the patient compartment, even though

this may feel uncomfortably hot to providers.

Simultaneous Evaluation and Management
As mentioned earlier in this chapter, while the primary survey is

presented and taught in a stepwise fashion, many steps can be assessed

simultaneously. By asking questions
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such as, “Where do you hurt?,” airway patency is assessed and respiratory

function observed. This questioning can occur while the prehospital care

provider is palpating the radial pulse and feeling the temperature and

moistness of the skin. The patient’s LOC and mentation can be

determined by the appropriateness of the patient’s verbal responses.

Then the provider can rapidly scan the patient from head to foot looking

for signs of hemorrhage or other injury. The second provider could be

directed to apply direct pressure or a tourniquet to an external

hemorrhage while the first provider continues to assess the patient’s

airway and breathing. By using this approach, a rapid evaluation for life-

threatening injuries is achieved. The primary survey should be repeated

frequently, especially in patients with serious injury.

Adjuncts to Primary Survey
Several adjuncts may be useful in monitoring the patient’s condition,

including the following:

Pulse oximetry. A pulse oximeter should be applied during the primary

survey (or at its completion). Oxygen can then be titrated to maintain

oxygen saturation (SpO2) of greater than or equal to 94%. A pulse

oximeter also alerts the prehospital care provider to the patient’s heart

rate. Any drop in SpO2 should prompt a repeat of the primary survey to

identify the underlying cause. It is important to remember that pulse

oximetry is subject to a “lag time” between the true blood oxygen

saturation and what is displayed on the monitor because the signal is

averaged, generally over 5 to 30 seconds. In patients with poor

peripheral perfusion or peripheral vasoconstriction, the latency period

becomes significantly longer, up to 120 seconds or more.23 Therefore,

a patient can (temporarily, at least) have a normal oximetry reading

without adequate oxygenation, and vice versa. Other factors, such as

carbon monoxide, can also affect the reliability of pulse oximetry

readings.

End-tidal carbon dioxide (etco2) monitoring. Monitoring the ETCO2 can

be useful in confirming proper placement of an endotracheal tube and
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supraglottic airway as well as indirectly measuring the patient’s arterial

carbon dioxide level (PaCO2).24 While ETCO2 may not always correlate

well with the patient’s PaCO2, especially in multisystem trauma

patients, trending of ETCO2 may be useful in guiding ventilatory rate.

Electrocardiographic (ECG) monitoring. ECG monitoring is less useful

than monitoring pulse oximetry, as the presence of an organized

cardiac electrical pattern on the monitor does not always correlate

with adequate perfusion. Monitoring of the pulse and/or blood

pressure is still required to assess for perfusion. An audible signal can

alert the prehospital care provider of a change in the patient’s heart

rate or rhythm.

Automated blood pressure monitoring. In general, obtaining blood

pressure is not part of the primary survey; however, in a critically

injured patient whose condition does not permit a more thorough

secondary survey, application of an automated blood pressure monitor

during transport can provide additional information regarding the

patient’s degree of shock. Whenever time permits, the provider should

attempt to obtain a blood pressure reading by auscultation rather than

by automated means. Automated blood pressure measurements are

less accurate than manual readings in trauma.25
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Resuscitation
Resuscitation describes treatment steps taken to correct life-threatening

problems as identified in the primary survey. PHTLS assessment is based

on a “treat as you go” philosophy, in which treatment is initiated as each

threat to life is identified or at the earliest possible moment (Figure 6-6).
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Figure 6-6 Assessment algorithm.

© National Association of Emergency Medical Technicians (NAEMT).

Transport
If life-threatening conditions are identified during the primary survey, the

patient should be rapidly packaged after initiating limited field

intervention. Transport of critically injured trauma patients to the closest

appropriate facility should be initiated as soon as possible (Box 6-6).

Unless complicating circumstances exist, scene time should be as short as
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Box 6-6

possible for these patients. Limited scene time and initiation of rapid

transport to the closest appropriate facility—preferably a trauma center—

are fundamental aspects of prehospital trauma resuscitation.

Critical Trauma Patient

Keep scene time as brief as possible (ideally 10 minutes or less) when any

of the following life-threatening conditions is present:

Inadequate or threatened airway

Impaired ventilation, as demonstrated by the following:

Abnormally fast or slow ventilatory rate

Hypoxia (SpO2 < 94% even with supplemental oxygen)

Dyspnea

Open pneumothorax or flail chest

Suspected closed or tension pneumothorax

Significant external hemorrhage or suspected internal hemorrhage

Abnormal neurologic status

GCS score ≤ 13 or Motor component < 6

Seizure activity

Sensory or motor deficit

Penetrating trauma to the head, neck, or torso or proximal to the

elbow or knee in the extremities

Amputation or near-amputation proximal to the fingers or toes

Any significant trauma in the presence of the following:

History of serious medical conditions (e.g., coronary artery disease,

chronic obstructive pulmonary disease, bleeding disorder)

Age > 55 years

Hypothermia

Burns

Pregnancy

Recent research found that worse outcomes occurred in severely

injured trauma patients when the on-scene time was extended compared

to the response and transport intervals. This finding was particularly true

for patients with hypotension, flail chest, or penetrating injury. The finding

further supports the concept that time on scene should be as short as

possible, with only interventions for reversible life-threatening conditions

performed on scene.26

Fluid Therapy

https://openpage-ebooks.jblearning.com/op2_content/extracted_books/9781284171464-3.1.1/EPUB/xhtml/9781284150995_CH06_12.xhtml#ref06-26


9.9.2019. Prehospital Trauma Life Support, Ninth Edition

https://openpage-ebooks.jblearning.com/wr/viewer.html?skipLastRead=true&oneTimePasscode=ST-915c8f33-044b-4e3e-8920-fa2bb65acdce#b… 4/5

Another important step in resuscitation is the restoration of the perfusing

volume within the cardiovascular system as quickly as possible. This step

does not involve restoring blood pressure to normal but rather providing

enough fluid to ensure that vital organs are perfused. Because blood is

usually only available in the prehospital setting on critical care and

helicopter EMS units, lactated Ringer or normal saline solution is most

commonly used for trauma resuscitation. In addition to sodium and

chloride, lactated Ringer solution contains small amounts of potassium,

calcium, and lactate, making it less acidotic than saline. Crystalloid

solutions, such as lactated Ringer and normal saline, however, do not

replace the oxygen-carrying capacity of the lost RBCs or the lost platelets

that are necessary for clotting and bleeding control. Therefore, rapid

transport of a severely injured patient to an appropriate facility is an

absolute necessity.

En route to the receiving facility, one or two 18-gauge intravenous (IV)

catheters may be placed in the patient’s forearm or antecubital veins, if

possible, as time permits. Prehospital care providers should be cognizant

of the increased risk of needlestick injury while starting an IV in a moving

ambulance and should take steps to minimize this risk. If attempts at IV

access are not quickly successful, intraosseous (IO) access should be

initiated. The proximal humerus site allows for faster fluid flow rates than

the proximal tibia.27 In general, central IV lines (subclavian, internal

jugular, or femoral) are not appropriate for the field management of

trauma patients. The appropriate amount of fluid administration depends

on the clinical scenario, primarily whether the patient’s hemorrhage has

been controlled when the IV fluid is initiated, if the patient is hypotensive,

or whether the patient has evidence of TBI. A recent study suggests that

prehospital IV fluid is beneficial for patients with hypotension but may be

harmful in those without hypotension.28 The Shock: Pathophysiology of

Life and Death chapter and the Head Trauma chapter provide more

detailed guidelines for fluid resuscitation.

Starting an IV line at the scene only prolongs on-scene time and delays

transport. As addressed previously, the definitive treatment for the

trauma patient with internal hemorrhage or significant blood loss can be

accomplished only in the hospital. For example, a patient with an injury to

the spleen who is losing 50 milliliters of blood per minute will continue to

bleed at that rate for each additional minute that arrival in the operating

room (OR) or angiography suite is delayed. Initiating IV lines on the scene

instead of early transport will not only increase blood loss but also may
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decrease the patient’s chance of survival. Exceptions exist, such as

entrapment, when a patient simply cannot be moved immediately.

External hemorrhage should be controlled prior to initiation of IV fluid.

Aggressive administration of IV fluids should be avoided as it may “pop the

clot” and lead to further hemorrhage by increasing blood pressure and

diluting platelets and clotting factors. More important, continual volume

replacement is not a substitute for manual control of external

hemorrhage and initiation of transport for internal hemorrhage.

Basic Versus Advanced Prehospital Care Provider
Levels
The key steps in resuscitating a critically injured trauma patient are the

same at both the basic and the advanced levels of prehospital care

provider. They include (1) immediately controlling major external

hemorrhage, (2) opening and maintaining the airway, (3) ensuring

adequate ventilation, (4) rapidly packaging the patient for transport, and

(5) quickly initiating rapid, but safe, transport of the patient to the closest

appropriate facility. If transport time is prolonged, it may be appropriate

for the basic-level provider to call for assistance from a nearby advanced

life support (ALS) service that can rendezvous with the basic unit en route.

Helicopter evacuation to a trauma center is another option. Both the ALS

service and the flight service can provide advanced airway management

and IV fluid replacement. Air medical services may also carry blood, fresh

frozen plasma, and other therapies beyond typical ground ALS.
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Secondary Survey
The secondary survey is a more detailed head-to-toe evaluation of a

patient. It is performed only after the primary survey is completed, all

identified life-threatening injuries have been treated, and resuscitation

has been initiated. The objective of the secondary survey is to identify

injuries or problems that were not identified during the primary survey.

Because a well-performed primary survey will identify all immediately life-

threatening conditions, the secondary survey, by definition, deals with less

serious problems. Therefore, a critical trauma patient is transported as

soon as possible after conclusion of the primary survey and not held in

the field for either IV initiation or a secondary survey.

The secondary survey uses a “look, listen, and feel” approach to

evaluate the patient. The provider identifies injuries and correlates

physical findings region by region, beginning at the head and proceeding

through the neck, chest, and abdomen to the extremities, concluding with

a detailed neurologic examination. The following phrases capture the

essence of the entire assessment process:

See, don’t just look.

Hear, don’t just listen.

Feel, don’t just touch (Figure 6-7).
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Figure 6-7 The physical assessment of a trauma patient involves careful

observation, auscultation, and palpation.

Eye photo: © REKINC1980/iStock/Getty Images; ear photo: © vvs1976/iStock/Getty

Images; hands photo: © Image Point Fr/Shutterstock.

While examining the patient, all available information is used to

formulate a patient care plan.

See

Examine all of the skin of each region.

Be attentive for external hemorrhage or signs of internal hemorrhage,

such as distension of the abdomen, swollen and tense extremity, or an

expanding hematoma.

Note soft-tissue injuries, including abrasions, burns, contusions,

hematomas, lacerations, and puncture wounds.
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Note any masses or swelling or deformation of bones (deformities).

Note abnormal indentations on the skin and the skin’s color.

Note anything that does not “look right.”

Hear

Note any unusual sounds when the patient inhales or exhales. Normal

breathing is quiet.

Note any abnormal sounds when auscultating the chest.

Check whether the breath sounds are equal in both lung fields (Figure

6-8).

Figure 6-8 Check whether the breath sounds are equal in both lung fields.

© Jones & Bartlett Learning Photographed by Darren Stahlman.

Auscultate over the carotid arteries, and note any unusual sounds

(bruits) over the vessels that would indicate vascular damage (often

not realistic on a trauma scene).

Feel

Firmly palpate all parts of the region, including bones. Note whether

anything moves that should not, whether there is any crepitus or

subcutaneous emphysema, whether the patient complains of

tenderness, whether all pulses are present (and where they are felt),

and whether pulsations are felt that should not be present.
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Carefully move each joint in the region. Note any resulting crepitus,

pain, or limitation of range of motion, or unusual movement, such as

laxity.

Vital Signs
The first step of the secondary survey is measuring the vital signs. The rate

and quality of the pulse, rate and depth of ventilation, and the other

components of the primary survey are continually reevaluated and

compared to previous findings because significant changes can occur

rapidly. Depending on the situation, a second prehospital care provider

may obtain vital signs while the first provider completes the primary

survey, to avoid further delay. However, exact “numbers” for pulse rate,

ventilatory rate, and blood pressure are not critical in the initial

management of the patient with severe multisystem trauma. Therefore,

the measurement of the exact numbers can be delayed until completion

of the essential steps of resuscitation and stabilization.

A set of complete vital signs includes blood pressure, pulse rate and

quality, ventilatory rate and depth, oxygen saturation (pulse oximetry),

and skin color and temperature (skin temperature and body temperature).

For the critical trauma patient, a complete set of vital signs are evaluated

and recorded every 3 to 5 minutes, if possible, and at the time of any

change in condition or a medical problem. Even if an automated,

noninvasive blood pressure device is available, the initial blood pressure

should be taken manually. Automated blood pressure devices may be

inaccurate when the patient is significantly hypotensive; therefore, in

these patients, all blood pressure measurements should be obtained

manually, or at least confirm correlation of an automated reading with a

manual reading.

SAMPLE History
A quick history is obtained on the patient. This information should be

documented on the patient care report and passed on to the medical

personnel at the receiving facility. The mnemonic SAMPLE serves as a

reminder of the key components:

Symptoms. What does the patient complain of? Pain? Trouble

breathing? Numbness? Tingling?

Allergies. Does the patient have any known allergies, particularly to

medications?
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Medications. What prescription or nonprescription drugs (including

vitamins, supplements, and other over-the-counter medications) does

the patient regularly take? What recreational substance does he or she

use regularly and, in particular, today?

Past medical and surgical history. Does the patient have any significant

medical problems requiring ongoing medical care? Has the patient

undergone any prior surgeries?

Last meal/last menstrual period. How long has it been since the patient

last ate? Many trauma patients will require surgery, and recent food

intake increases the risk of aspiration during induction of anesthesia.

For female patients of childbearing age, when was their last menstrual

period? Is there a possibility of pregnancy?

Events. What events preceded the injury? Immersion in water

(drowning or hypothermia) and exposure to hazardous materials

should be included.

Assessing Anatomic Regions
Head
Visual examination of the head and face will reveal contusions, abrasions,

lacerations, bone asymmetry, hemorrhage, bony defects of the face and

supportive skull, and abnormalities of the eye, eyelid, external ear, mouth,

and mandible. The following steps are included during a head

examination:

Search thoroughly through the patient’s hair for any soft-tissue

injuries.

Check pupil size for reactivity to light, equality, accommodation,

roundness, and irregular shape.

Carefully palpate the bones of the face and skull to identify focal

tenderness, crepitus, deviation, depression, or abnormal mobility. (This

is extremely important in the nonradiographic evaluation for head

injury.) Figure 6-9 reviews the bony anatomy of the skull.
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Figure 6-9 Normal anatomic structure of the face and skull.

© National Association of Emergency Medical Technicians (NAEMT).

Care should be exercised when attempting to open and examine the

eyes of an unconscious trauma patient who has evidence of facial

injury. Even small amounts of pressure may further damage an eye

that has a blunt or penetrating injury.

Fractures of the bones of the midface are often associated with a

fracture of the portion of the skull base called the cribriform plate. If the

patient has midface trauma (e.g., injury between the upper lip and orbits),

a gastric tube, if used, should be inserted through the mouth rather than

through the nose.

Neck
Visual examination of the neck for contusions, abrasions, lacerations,

hematomas, and deformities will alert the prehospital care provider to the

possibility of underlying injuries. Palpation may reveal subcutaneous

emphysema from a laryngeal, tracheal, or pulmonary origin. Crepitus of

the larynx, hoarseness, and subcutaneous emphysema constitute a triad

classically indicative of laryngeal fracture. Lack of tenderness of the

cervical spine may help rule out cervical spine fractures (when combined

with strict criteria), whereas tenderness may frequently indicate the

presence of a fracture, dislocation, or ligamentous injury. Such palpation is

performed carefully, ensuring that the cervical spine remains in a neutral,

in-line position. Absence of a neurologic deficit does not exclude the

possibility of an unstable cervical spine injury. Reevaluation may reveal

expansion of a previously identified hematoma or shifting of the trachea.

Figure 6-10 reviews the normal anatomic structure of the neck.
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Figure 6-10 Normal anatomy of the neck.

© National Association of Emergency Medical Technicians (NAEMT).

Chest
Because the thorax is strong, resilient, and elastic, it can absorb a

significant amount of trauma. Close visual examination of the chest for

deformities, areas of paradoxical movement, contusions, and abrasions is

necessary to identify underlying injuries. Other signs for which the

prehospital care provider should watch closely include splinting and

guarding, unequal bilateral chest excursion, and intercostal, suprasternal,

or supraclavicular bulging or retraction.
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A contusion over the sternum may be the only indication of an

underlying cardiac injury. Penetrating wounds may affect body areas

remote from the entry site. It is important to understand the relationship

between the body surface and underlying organs, such as the diaphragm

and its variable position during exhalation and inhalation. A line traced

from the fourth intercostal space anteriorly to the sixth intercostal space

laterally and to the eighth intercostal space posteriorly defines the upward

excursion of the diaphragm at full expiration (Figure 6-11). A penetrating

injury that occurs below this line (which is about the level of the nipples)

or with a path that may have taken it below this line should be considered

to have traversed both the thoracic and abdominal cavities.
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Figure 6-11 Lateral view of diaphragm position at full expiration.

© National Association of Emergency Medical Technicians (NAEMT).

Auscultation with a stethoscope is an essential part of the chest

examination. A patient will most often be in a supine position so that only

the anterior and lateral chest is available for auscultation. It is important

to recognize normal and decreased breath sounds with a patient in this

position. Diminished or absent breath sounds indicate a possible

pneumothorax, tension pneumothorax, or hemothorax. Crackles heard

posteriorly (when the patient is logrolled) or laterally may indicate

pulmonary contusion. Cardiac tamponade is characterized by distant

heart sounds; however, these may be difficult to ascertain given the

commotion at the scene or road noise during transport.

A small area of rib fractures may indicate a severe underlying

pulmonary contusion. Any type of compression injury to the chest can

result in a pneumothorax (Figure 6-12). The thorax is palpated for the

presence of subcutaneous emphysema (air in the soft tissue).

Figure 6-12 Compression injury to the chest can result in rib fracture and subsequent

pneumothorax.
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Abdomen
The abdominal examination begins, as with the other parts of the body, by

visual evaluation. Abrasions and ecchymosis indicate the possibility of

underlying injury; in particular, periumbilical and flank ecchymosis is

associated with retroperitoneal bleeding. In the case of a motor vehicle

collision, the abdomen should be examined carefully for a telltale

transverse contusion, which suggests that a seat belt may have caused

underlying injury. A significant portion of patients with this sign will have

underlying injury, most frequently small bowel injury.29-31 Lumbar spine

fractures may also be associated with the “seat belt sign.”

Examination of the abdomen also includes palpation of each quadrant

to evaluate for tenderness, abdominal muscle guarding, and masses.

When palpating, the prehospital care provider notes whether the

abdomen is soft or whether rigidity or guarding is present. There is no

need to continue palpating after discovering abdominal tenderness or

pain. Additional information will not alter prehospital management, and

the only outcomes of a continued abdominal examination are further

discomfort to the patient and delayed transport to the receiving facility.

Similarly, auscultation of the abdomen adds virtually nothing to the

assessment of a trauma patient. The peritoneal cavity can hide a large

volume of blood, often with minimal or no abdominal distension.

Altered mental status resulting from a TBI or intoxication with alcohol

or other drugs often obscures evaluation of the abdomen.

Pelvis
The pelvis is evaluated by observation and palpation. The pelvis is first

visually examined for abrasions, contusions, hematomas, lacerations,

open fractures, and signs of distension. Pelvic fractures can produce

massive internal hemorrhage, resulting in rapid deterioration of a

patient’s hemodynamic status.

Palpation of the pelvis in the prehospital setting provides minimal

information that will affect the management of the patient. When

examined, the pelvis is palpated only once for tenderness and instability

as part of the secondary survey. Because palpation of the unstable pelvis

can move fractured segments and disrupt any clot that has formed, thus

aggravating hemorrhage, this examination step should be performed only

once and not repeated. Palpation is accomplished by gently applying

anterior-to-posterior pressure with the heels of the hands on the
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symphysis pubis and then medial pressure to the iliac crests bilaterally,

evaluating for pain and abnormal movement. Any evidence of instability

should preclude further palpation of the pelvis and prompt placement of

a pelvic binder, if available.
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Chapter 6 Patient Assessment and Management
Secondary Survey

Genitals
In general, genitalia are not examined in detail in the prehospital setting.

However, note should be made of bleeding from the external genitalia,

obvious blood at the urethral meatus, or presence of priapism in males.

Additionally, clear fluid noted in the pants of a pregnant patient may

represent amniotic fluid from rupture of the amniotic membranes.

Back
The back should be examined for evidence of injury. This is best

accomplished when logrolling the patient for placement onto or removal

from the long backboard. Breath sounds should be auscultated over the

posterior thorax; the back should be observed for contusions, abrasions,

and deformities; and the spine should be palpated for tenderness.

Extremities
The examination of the extremities begins at the clavicle in the upper

extremity and the pelvis in the lower extremity and then proceeds toward

the most distal portion of each extremity. Each individual bone and joint is

evaluated by visual inspection for deformity, hematoma, or ecchymosis

and by palpation to determine the presence of crepitus, pain, tenderness,

or unusual movements. Any suspected fracture should be immobilized.

Circulation and motor and sensory nerve function at the distal end of each

extremity are also checked. If an extremity is immobilized, pulses,

movement, and sensation should be checked both before and after

splinting.

Neurologic Examination
As with the other regional examinations described, the neurologic

examination in the secondary survey is conducted in much greater detail

than in the primary survey. Calculation of the GCS score, evaluation of

motor and sensory function, and observation of pupillary response are all

included. A gross examination of sensory capability and motor response

will determine the presence or absence of weakness or loss of sensation

in the extremities, suggesting brain or spinal cord injury, and will identify
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areas that require further examination. When examining a patient’s pupils,

equality of response in addition to equality of size are evaluated. A small

but significant portion of the population has pupils of differing sizes

(anisocoria) as a normal condition. Even in these patients, however, the

pupils should react to light in a similar manner. Pupils that react at

differing speeds to the introduction of light are considered to be unequal.

Unequal pupils in an unconscious trauma patient may indicate increased

intracranial pressure or pressure on the third cranial nerve, caused by

either cerebral edema or a rapidly expanding intracranial hematoma

(Figure 6-13). Direct eye injury can also cause unequal pupils.
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Figure 6-13 A. Normal pupils. B. Pupil dilation. C. Pupil constriction. D. Unequal pupils.
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Definitive Care in the Field

Definitive Care in the Field
Definitive care is an intervention that completely corrects a particular

condition. The following are examples of definitive care:

For a patient with cardiac arrest in ventricular fibrillation, definitive

care is defibrillation resulting in return of spontaneous circulation

(ROSC).

For a patient in a diabetic hypoglycemic coma, definitive care is glucose

administration and a return to normal blood glucose levels.

For a patient with an obstructed airway, definitive care is relief of the

obstruction, which may be accomplished by a maneuver as simple as

the trauma jaw thrust and assisted ventilation.

For the patient with severe bleeding, definitive care is hemorrhage

control by surgical repair or vascular occlusion and resuscitation from

shock.

In general, while definitive care for some of the problems encountered

in the prehospital setting can be provided in the field, definitive care for

many of the injuries sustained by the critical trauma patient can be

provided only in the hospital setting. Anything that delays the

administration of that definitive care will decrease the patient’s chance of

survival. Furthermore, while one injury or condition may be definitively

treated in the field, most major trauma patients will have others that must

be treated in the hospital.

Preparation for Transport
As discussed previously, spinal injury should be suspected in all trauma

patients with significant mechanism of injury. Therefore, when indicated,

stabilization of the spine should be an integral component of packaging

the trauma patient.

If time is available, the following measures are accomplished:

Careful stabilization of extremity fractures using specific splints

If the patient is in critical condition, rapid immobilization of all fractures

as the patient is stabilized on a long backboard (“trauma” board) for
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Box 6-7

transport

Bandaging of major wounds as necessary and appropriate (i.e.,

wounds with active hemorrhage, abdominal evisceration)

Transport
Transport should begin as soon as the patient is loaded and immediate

life threats are addressed. As discussed previously, delay at the scene to

start an IV line or to complete the secondary survey only extends the

period before the receiving facility can administer blood and control

hemorrhage. Continued evaluation and further resuscitation occur en

route to the receiving facility. For some critically injured trauma patients,
initiation of transport is the single most important aspect of definitive care
in the field.

A patient whose condition is not critical can receive attention for

individual injuries before transport, but even this patient should be

transported rapidly before a hidden condition becomes critical.

Field Triage of Injured Patients
Selection of the proper destination facility for a critically injured patient

can be every bit as important as other lifesaving interventions provided in

the prehospital setting, and it is based on the assessment of the patient’s

injuries or suspected injuries (Box 6-7). For more than 40 years, numerous

articles published in the medical literature have documented that facilities

that have made the commitment to be prepared to care for injured

patients—i.e., trauma centers—have better outcomes.32-36 A study funded

by the Centers for Disease Control and Prevention (CDC), published in

2006, demonstrated that patients were 25% more likely to survive their

injuries if they received care at a level I trauma center than if they were

cared for in a nontrauma center.37 Although 82.1% of the population lives

within 60 minutes of a trauma center, slightly more than half of all

persons injured did not receive their care from a designated trauma

center, including 36% of major trauma victims.38-40 The data seem clear:

The mortality rate from injury can be significantly reduced by transporting

injured patients to designated trauma centers.

CDC Guidelines for Field Triage of Injured Patients

At first glance, the Centers for Disease Control (CDC) Guidelines for Field

Triage of Injured Patients may appear highly technical. To simplify, it may

be helpful to break the flowchart down into three distinct questions:
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Does the patient have unstable vital signs and/or serious injuries that

warrant transport to the highest level trauma center?

Does the mechanism of injury warrant evaluation at a trauma center

(not necessarily the highest level)?

Does the patient have extenuating circumstances that need to be

considered for evaluation at a trauma center (not necessarily the

highest level)?

Patients with concerning vital signs and/or apparent serious injuries

warrant immediate stabilization and transport to the highest available

trauma center in the region. In patients who have clinically stable vital

signs, the presence of significant mechanism of injury may warrant

evaluation at a trauma center, although it does not necessarily have to be

the highest level available in the region. Patients who do not fall under

the first two questions but who have extenuating circumstances (such as

geriatric, pediatric, and pregnant patients and patients with burns) may

warrant consideration for trauma center evaluation. The best destination

for these patients is based on their extenuating circumstances and

consultation with medical control, if needed.

The CDC recommends that, when in doubt, transport to a trauma center.

It is better to overtriage rather than undertriage, although both should be

avoided if possible.43

One of the more challenging decisions faced by a prehospital care

provider involves determining which injured patients are best cared for in

trauma centers. Proper selection of which patients to transport to a

trauma center involves a balance between “overtriage” and “undertriage.”

Transporting all trauma patients to trauma centers may result in

overtriage, meaning that a significant number of these injured patients

will not need the specialized services offered by these facilities. Overtriage

could result in worse care to the more seriously injured patients, as the

trauma center’s resources are overwhelmed by those having less serious

injuries. At the opposite end of the spectrum is undertriage, where a

seriously injured patient is taken to a nontraumacenter. Undertriage can

also result in worse patient outcomes, as the facility may lack the

capabilities to properly care for the patient. Some degree of undertriage

seems inevitable, as some life-threatening conditions may not be

identifiable in the prehospital setting. To minimize undertriage, experts

estimate that an overtriage rate of 30% to 50% is necessary, meaning that
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Box 6-8

30% to 50% of injured patients transported to a trauma center will not

need the specialized care available there.41

The commonly recognized definition for a “major trauma patient” is a

patient with an Injury Severity Score (ISS) of 16 or higher (Box 6-8).

Unfortunately, an ISS can be calculated only once all of the patient’s

injuries are diagnosed, including those found through advanced imaging

(e.g., computed tomography) or surgery. Thus, the patient’s ISS cannot be

calculated in the prehospital setting. Alternative definitions that have been

proposed include trauma patients who (1) die in the emergency

department or within 24 hours of admission, (2) need massive transfusion

of blood products, (3) need admission to an intensive care unit, (4) require

urgent surgery for their injuries, or (5) require control of internal

hemorrhage using interventional angiography. While all of these

definitions are useful for research purposes, they cannot be identified by

prehospital care providers.

ISS Assessment

Various scoring systems are used to analyze and categorize patients who

suffer traumatic injury in the hospital setting. Scoring systems may also

be used to predict patient outcomes based on the severity of their

traumatic injury. These scoring systems generally are not calculated until

the patient has been fully evaluated at the trauma center. They offer

limited use in the initial triage of injured patients in the field, but they do

have significant value in the overall quality assessment and quality

improvement (QA/QI) process of trauma care delivery.

One of the most commonly discussed scoring systems is the Injury

Severity Score (ISS). The ISS categorizes injuries into six anatomically

distinct body regions:

Head and neck

Face

Chest

Abdomen

Extremities

External

Only the most severe injury in any one region is taken into account. After

the most severe injuries in all six regions have been identified, they are

assigned a value from 1 to 6 using the Abbreviated Injury Scale (AIS):

Minor
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Moderate

Serious

Severe

Critical

Unsurvivable

The highest three values are then squared to give additional weight to the

highest scores and minimize the lowest scores. These values are then

added together to calculate the final ISS.44

Higher ISS scores correlate linearly with mortality, morbidity, length of

stay in the hospital, and other measures of severity. The major limitations

of the ISS are that AIS scoring errors are amplified when calculated into

the ISS, and there is no consideration given to the fact that injuries to

certain areas of the body may inherently be more severe than injuries to

other areas. While of limited use in the field triage of trauma patients, an

understanding of how injury severity scores are calculated is highly

valuable for the EMS provider when reading research articles and practice

updates.

In an effort to identify patients who would most benefit from transport

to and care at a trauma center, the CDC published a report called

“Guidelines for Field Triage of Injured Patients: Recommendations of the

National Expert Panel.” Most recently updated in 2011, this document

provides evidence-based guidelines to assist EMS providers in making

appropriate decisions about the transport destination of individual

trauma patients. This 2011 revision appears in Figure 6-14, and it was also

published in the CDC’s Morbidity and Mortality Weekly Report (MMWR).42
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Figure 6-14 Deciding where to transport a patient is critical, requiring consideration of

the type and location of available facilities. Situations that will most likely require an in-

house trauma team are detailed in the Field Triage Guidelines.

Adapted from Centers for Disease Control and Prevention, Morbidity and Mortality Weekly

Report (MMWR), January 13, 2012.

The Field Triage Guidelines are broken down into four sections:

Step I:Physiologic criteria. This section includes alteration in mental

status (GCS <14), hypotension (systolic blood pressure [SBP] <90), and

respiratory abnormalities (ventilation rate [VR] < 10 or >29 or need for

ventilator support).

Step II:Anatomic criteria. If response times are brief, patients may not

yet have developed significant alterations in physiology despite the

presence of life-threatening injuries. This section lists anatomic

findings that may be associated with severe injury.

Step III:Mechanism of injury criteria. These criteria identify additional

patients who may have occult injury not manifested with physiologic

derangement or obvious external injury.

Step IV:Special considerations. These criteria identify how factors such

as age, use of anticoagulants, or the presence of burns or pregnancy

may affect the decision to transport to a trauma center.

Patients who meet either physiologic or anatomic injury criteria should

be transported to the highest level of trauma care available in a given

region. Patients who meet mechanism of injury criteria should be

transported to a trauma center, but not necessarily to the highest level of

trauma care in the region. Patients who meet the special considerations

criteria of step IV may be transported to a trauma center or another

capable hospital, based on clinical judgment and possible discussion with

online medical control. As with any decision tool, however, it should be

used as guidance and not as a replacement for good judgment. When in

doubt, transportation to a trauma center is recommended.

Duration of Transport
As discussed previously, the prehospital care provider should choose a

receiving facility according to the severity of the patient’s injury. In simple

terms, the patient should be transported to the closest appropriate facility

(i.e., the closest facility most capable of managing the patient’s problems).

If the patient’s injuries are severe or indicate the possibility of continuing

hemorrhage, the provider should take the patient to a facility that will
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provide definitive care as quickly as possible (i.e., a trauma center, if

available).

For example, an ambulance responds to a call in 8 minutes, and the

prehospital team spends 6 minutes on the scene to package and load the

patient into the transporting unit. So far 14 minutes have passed. The

closest hospital is 5 minutes away, and the trauma center is 14 minutes

away. In scenario 1, the patient is taken to the trauma center. On arrival,

the surgeon is in the emergency department (ED) with the emergency

physician and the entire trauma team. The OR is staffed and ready. After

10 minutes in the ED for resuscitation, necessary radiographs, and blood

work, the patient is taken to the OR. The total time since the incident is

now 38 minutes. In scenario 2, the patient is taken to the closest hospital,

which is 9 minutes closer than the trauma center. It has an available

emergency physician, but the surgeon and OR team are out of the

hospital. The patient’s 10 minutes in the ED for resuscitation could stretch

to 45 minutes by the time the surgeon arrives and examines the patient.

Another 30 minutes could elapse while waiting for the OR team to arrive

once the surgeon has examined the patient and decided to operate. The

total time for scenario 2 is 94 minutes, or 2½ times longer than the

trauma center scenario. The 9 minutes saved by the shorter ambulance

ride to the closest hospital actually cost 56 minutes, during which time

operative management could have been started and hemorrhage control

achieved at the trauma center.

In a rural community, the transport time to an awaiting trauma team

may be 45 to 60 minutes or even longer. In this situation, the closest

hospital with an on-call trauma team is the appropriate receiving facility.

Another consideration is that many nontraumacenters do not provide

definitive care for severely injured patients and so will transfer these

patients to a trauma center. If such were the case in scenario 2, the delay

to definitive care would be even longer in many instances.

Method of Transport
Another aspect of the patient assessment and transport decision is the

transportation method. Some systems have air transport available. Air

medical services may offer a higher level of care than ground units for

critically injured trauma victims. Air transport may also be quicker and

smoother than ground transport in some circumstances. As previously

mentioned, if air transport is available in a community and is appropriate

for the specific situation, the earlier in the assessment process that the

decision is made to call for air transport, the greater the likely benefit to
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the patient. Helicopter EMS should be considered for those patients

meeting guideline criteria for transport to the hospital with the highest

level of care in the region.
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Monitoring and Reassessment (Ongoing
Assessment)
After the primary survey and initial care are complete, the patient must be

continuously monitored, the vital signs reassessed, and the primary

survey repeated several times while en route to the receiving facility or at

the scene if transport is delayed. Continuous reassessment of the

components of the primary survey will help ensure that vital functions do

not deteriorate or are immediately corrected if they do. The provider

should pay particular attention to any significant change in a patient’s

condition and reconsider management options if such a change is noted.

Furthermore, the continued monitoring of a patient helps reveal

conditions or problems that were overlooked during the primary survey or

that are only now presenting. Often the patient’s condition will not be

obvious, and looking at and listening to the patient provides much

information. How the information is gathered is not as important as

ensuring that all the information is gathered. Reassessment should be

conducted as quickly and thoroughly as possible. Monitoring during a

prolonged transport situation is described later.
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Chapter 6 Patient Assessment and Management
Communication

Communication
Communication between prehospital providers and hospital personnel is

a critical part of quality patient care and consists of multiple components:

prearrival notification, verbal report on arrival at bedside, and the formal

written patient care report. Communication with the receiving facility

should be undertaken as soon as possible. Early communication allows

the facility to assemble the appropriate personnel and equipment

necessary to best care for the patient, often by way of a trauma alerting

system. During transport, a member of the prehospital care team should

provide a brief patient care report to the receiving facility that includes the

following information:

Patient gender and exact or estimated age

Mechanism of injury

Life-threatening injuries, conditions identified, and anatomic location

of injuries

Current vital signs

Interventions that have been performed, including the patient’s

response to treatment

Estimated time of arrival (ETA)

If time permits, additional information can be included, such as

pertinent medical conditions and medications, other non-life-threatening

injuries, characteristics of the scene including protective gear used by the

patient (seat belt, helmet, etc.), and information about additional patients.

Otherwise this can be given at the bedside.

The prehospital care provider also verbally transfers responsibility for a

patient (often called “sign off,” “report off,” or “transfer over”) to the

physician or nurse who takes over the patient’s care at the receiving

facility. This verbal report is typically more detailed than the radio report

but less detailed than the written PCR, providing an overview of the

significant history of the incident, the action taken by the providers, and

the patient’s response to this action. Both the verbal and written reports

must highlight any significant changes in the patient’s condition that have
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taken place since transmitting the radio report. Transfer of important

prehospital information further emphasizes the team concept of patient

care.

Some trauma centers have formalized this process to avoid

miscommunication and misunderstandings between prehospital and

hospital personnel. Upon arrival of the patient in the trauma bay, the

trauma team leader will do a rapid primary survey to assure the patient is

breathing and has a pulse and then pause to listen to a “20-second shout-

out” from the EMS team leader. This verbal report should include the

following elements:

Age, gender, mechanism of injury, and time of event

Prehospital vital signs, including any instance of SBP < 90 mm Hg

Injuries identified

Prehospital interventions

Changes in patient status, particularly neurologic or

hemodynamic

Patient medical history, allergies and medications, particularly

blood thinners

For severely injured patients, the trauma team will not be able to hold

their assessment for longer than this 20- to 30-second period, and

additional information can be given to a nurse or other member of the

trauma team not involved in direct assessment or procedures with the

patient.

Also important is the written patient care report (PCR). A good PCR is

valuable for the following two reasons:

It gives the receiving facility staff a thorough understanding of the

events that occurred and of the patient’s condition should any

questions arise after the prehospital care providers have left.

It helps ensure quality control throughout the prehospital system

by making case review possible.

For these reasons, it is important that the prehospital care provider fill

out the PCR accurately and completely and provide it to the receiving

facility. The PCR should stay with the patient; it is of little use if it does not

arrive until hours or days after the patient arrives. If an agency uses an

electronic record program, a written summary of key information can be

left at bedside, and the full record should be transmitted to the hospital

when complete.

The PCR is a part of the patient’s medical record. It is a legal record of

what was found and what was done and can be used as part of a legal
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action. The report is considered to be the official record of the injuries

found and the actions taken. As such, it should be thorough and accurate.

Another important reason for providing a copy of the PCR to the receiving

facility is that most trauma centers maintain a “trauma registry,” a

database of all trauma patients admitted to their facility. The prehospital

information is an important aspect of this database and may aid in

valuable research.
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Chapter 6 Patient Assessment and Management
Special Considerations

Special Considerations
Traumatic Cardiopulmonary Arrest
Cardiopulmonary arrest resulting from trauma differs from that caused by

medical problems in several significant ways. First, medical cardiac arrest

is generally the result of either a respiratory problem (e.g., foreign body

airway obstruction) or a cardiac dysrhythmia. These are best managed

with attempts at resuscitation at the scene. Traumatic cardiac arrest is

most often due to exsanguination or TBI or other CNS injury. These

patients generally cannot be appropriately resuscitated in the field.

Survival from traumatic cardiac arrest is poor, with less than 4% overall

survival and less than 2% surviving with good neurologic status.45

The decisions regarding the management of traumatic cardiac arrest in

the prehospital setting are often complex and must take a variety of

factors into consideration. Guidelines and position statements developed

by the National Association of EMS Physicians (NAEMSP) and ACS-COT, as

well as the European Resuscitation Council represent the best

understanding of the available evidence. However, this evidence is not

always clear or complete and local factors must be taken into account,

and so some local protocols may deviate from these guidelines.

General Principles
Unless obvious signs of death (e.g., exposed brain matter) are

immediately apparent or the patient clearly meets the criteria for

withholding resuscitation described in the next section, resuscitation

should be initiated while performing further assessment and preparing

for transport. External hemorrhage should be immediately controlled.

While many protocols include the use of closed chest compressions in

algorithms for the management of traumatic cardiopulmonary arrest, the

effectiveness of cardiopulmonary resuscitation (CPR) in the setting of

severe trauma/exsanguination is questionable. Despite this reservation, it

is reasonable to attempt CPR in patients who may be salvageable while

prioritizing management of reversible causes of traumatic arrest. As with
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all CPR attempts, prehospital care providers should limit interruptions to

compressions.46

If an ALS provider is available, ALS is provided while maintaining basic

life support (BLS) techniques. The airway is secured with an appropriate

airway device (while maintaining in-line stabilization of the cervical spine),

such as an endotracheal tube or supraglottic device. Breath sounds

should be auscultated, and tension pneumothorax should be considered

if a decrease in breath sounds or inadequate chest excursion during

ventilation is noted. If any doubt exists that the patient may have a

tension pneumothorax, chest decompression should be performed.

Appropriate venous access is obtained and isotonic crystalloid solution is

delivered through a wide-open line. ECG monitoring is performed and

cardiac rhythm assessed.

In general, patients with severe trauma are best served by short scene

times and rapid transport to a trauma center. However, for patients in

traumatic cardiac arrest, the decision on when to transport (or whether to

transport at all) is much more complex. If a patient does not respond to

resuscitation efforts on scene, the time frame in which hospital-based

interventions might be effective is relatively short, making the transport

time to an appropriate receiving facility the most important consideration

for the transport of a traumatic cardiac arrest patient. Aeromedical

services may be able to provide more advanced capabilities on scene,

such as blood transfusion, and their speed may allow them to reach a

hospital faster than ground transportation. However, many aeromedical

services do not transport patients who are in cardiac arrest.

If cardiac arrest is witnessed by EMS personnel, or if prehospital care

providers have reason to believe that cardiac arrest has occurred within

several minutes prior to their arrival on scene, and the patient can be

transported to an appropriate receiving facility within 10 to 15 minutes,

consider immediate transport with further treatment and resuscitation

efforts performed en route. If the patient cannot arrive at an appropriate

hospital, preferably a trauma center, within this time frame, providers may

consider providing resuscitation efforts on scene followed by termination

of resuscitation, if appropriate.

Withholding Resuscitation
Resuscitation attempts in patients who are extremely unlikely to survive,

aside from demonstrating very low success rates, put prehospital care

providers at risk from exposure to blood and body fluids as well as injuries

sustained in motor vehicle crashes during transport. Such unsuccessful
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attempts at resuscitation may also divert resources away from patients

who are viable and have a greater likelihood of survival. For these reasons,

good judgment needs to be exercised regarding the decision to initiate

resuscitation attempts for victims of traumatic cardiopulmonary arrest.

The NAEMSP collaborated with the ACS-COT to develop guidelines for

withholding or terminating resuscitation in the prehospital setting.47

Victims of drowning, lightning strike, or hypothermia, as well as pediatric

or pregnant patients deserve special consideration before a decision is

made to withhold or terminate resuscitation. A patient found in

cardiopulmonary arrest at the scene of a traumatic event may have

experienced the arrest because of a medical problem (e.g., myocardial

infarction), especially if the patient is elderly or evidence of injury is

minimal. In such patients, for whom a medical cause of cardiac arrest is

deemed more likely than a traumatic cause, standard guidelines for out-

of-hospital cardiac arrest should be followed.

For patients with traumatic injuries that are believed to be the most

likely cause of cardiac arrest and who meet the following criteria,

resuscitation may be withheld and the patient declared dead47 :

Presence of an obviously fatal injury (e.g., decapitation, exposed brain

matter) or when evidence of irreversibility exists (dependent lividity,

rigor mortis, or decomposition).

For victims of blunt trauma, resuscitation efforts may be withheld if the

patient is pulseless and apneic and without organized

electrocardiographic activity on arrival of prehospital care providers.

For victims of penetrating trauma, resuscitation efforts may be

withheld if the patient is pulseless, apneic, and there are no other signs

of life (no pupillary reflexes, no spontaneous movement, no organized

electrocardiographic activity) on the arrival of prehospital providers.

Extreme caution must be exercised when assessing a potentially dead

victim, as the decision to withhold resuscitation is medically justifiable

only when proper assessment has been performed. Several times each

year, a story hits the press of a trauma patient who was incorrectly

presumed to be deceased only to later be discovered to have vital signs.

Virtually all of these patients go on to succumb to their injuries, but such

incidents can be embarrassing to both the prehospital care providers and

their agencies. In the excitement of a scene with multiple patients, a

provider may not adequately assess for presence of a pulse. Dying trauma

patients may be profoundly bradycardic and hypotensive, thus

contributing to the difficulty in identifying a preterminal condition. Prior to
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Table 6-1

making the decision to withhold resuscitation in a patient without obvious

signs of death, the EMS provider must perform adequate assessment,

including palpating for a pulse (preferably at multiple sites), evaluation of

the patient’s neurologic status (e.g., pupillary reflexes, assessing for

spontaneous movement or response to painful stimuli, etc.), and

application of an EKG monitor.

Terminating Resuscitation
The NAEMSP and the ACS-COT have published revised guidelines for

termination of resuscitation in the prehospital setting.48 Termination of

resuscitation for trauma patients should be considered when there are no

signs of life and no ROSC despite appropriate field EMS treatment that

includes minimally interrupted CPR and treatment of reversible causes of

arrest (Table 6-1). The appropriate duration of resuscitation of a patient in

traumatic cardiac arrest before termination of that resuscitation should be

considered is still unclear. A reasonable guideline is 15 minutes of

resuscitative efforts; however, local protocols may dictate different

periods of time. Termination of resuscitation is generally not feasible after

transport has been initiated. Considerations for choosing to withhold

resuscitation in traumatic cardiac arrest are presented in Table 6-2.

Considerations for Terminating Resuscitation in Traumatic

Cardiac Arrest (TCA)
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Table 6-2

Note: CPR, cardiopulmonary resuscitation; ECG, electrocardiogram; EDT, emergency

department thoracotomy; PEA, pulseless electrical activity.

Considerations for Choosing to Withhold Resuscitation in

TCA

*These are patients in whom there is suspicion that the traumatic event was a result of

preceding cardiac arrest and not the cause of the cardiac arrest (e.g., falling from a
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ladder after suffering a major heart attack, crashing a vehicle after suffering a stroke,

etc.).

Pain Management
Pain management (analgesia) is often used in the prehospital setting for

pain caused by angina or myocardial infarction. Traditionally, pain

management has had a limited role in the management of trauma

patients, primarily because of the concern that side effects (decreased

ventilatory drive and vasodilatation) of narcotics may aggravate

preexisting hypoxia and hypotension. This concern has resulted in pain

relief being denied to some patients with appropriate indications, such as

an isolated limb injury or spinal fracture. The prehospital care provider

may consider pain management in such patients, particularly if prolonged

transport occurs, provided that signs of ventilatory impairment or shock

are not present.

The Musculoskeletal Trauma chapter devotes a section to pain

management as it relates to isolated extremity injuries and fractures.

Fentanyl is typically the agent of choice, as it has minimal effect on

hemodynamics and is short acting. Alternative medications for analgesia

include morphine sulfate, hydromorphone, and nonopioids such as

acetaminophen, nonsteroidal anti-inflammatory drugs (NSAIDs),

ketamine, and nitrous oxide. Local therapies such as ice and

immobilization and verbal calming also greatly reduce pain.

Pulse oximetry and serial vital signs must be monitored if any narcotics

are administered to a trauma patient. Sedation with an agent such as a

benzodiazepine should be reserved for exceptional circumstances, such

as a combative intubated patient, because the combination of a narcotic

and benzodiazepine may result in respiratory arrest. Prehospital care

providers should collaborate with their medical control to develop

appropriate protocols.

Injury Due to Interpersonal Abuse
A prehospital care provider is often the first person on the scene, allowing

him or her to assess for a potentially abusive situation. The provider

inside a house can observe and relay the details at the scene to the

receiving facility so that the appropriate social services in the area can be

alerted of the concern for abuse. The provider is often the only medically

trained person to be in a position to observe, suspect, and relay

information about this silent danger. Note that some states may have

legislation that mandates EMS providers to report potential abuse to the
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appropriate law enforcement agency, even if they notify hospital

personnel of their concern.

Anyone at any age can be a potential victim of abuse or an abuser. A

pregnant woman, infant, toddler, child, adolescent, young adult, middle-

aged adult, and older adult are all at risk for abuse. Several different types

of abuse exist, including physical, psychological (emotional), and financial.

Abuse may occur by commission, in which a purposeful act results in an

injury (i.e., physical abuse or sexual abuse), or by omission (e.g., neglectful

care of a dependent). This section does not discuss types of abuse and

only introduces the general characteristics and heightens a prehospital

care provider’s awareness and suspicion of abuse.

General characteristics of a potential abuser include dishonesty, the

“story” not correlating with the injuries, a negative attitude, abrasiveness

with prehospital care providers, or (in the case of a young patient) lack of

interest of the parent and/or not wanting to answer any questions.

General characteristics of the abused patient include quietness,

reluctance to elaborate on details of the incident, constant eye contact or

lack of eye contact with someone at the scene, and minimization of

personal injuries. Abuse, abusers, and the abused can take many different

forms, and providers need to keep their level of suspicion high if the scene

and the story do not correlate.
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Chapter 6 Patient Assessment and Management
Prolonged Transport and Interfacility Transfers

Prolonged Transport and Interfacility
Transfers
Although most urban or suburban EMS transports take 30 minutes or less,

transport times may be prolonged as a result of weather conditions, traffic

congestion, trains that block a crossing, or bridges that may be up to allow

a ship to pass. These sorts of delays should be documented on the patient

care report to explain prolonged return times to the trauma center. Many

prehospital care providers in rural and frontier settings routinely manage

patients for much longer periods of time during transport. Additionally,

providers are called on to manage patients during transfer from one

medical facility to another, either by ground or air. These transfers may

take up to several hours.

Special preparations need to be taken when prehospital care providers

are involved in the prolonged transport of a trauma patient, particularly

interfacility transfers. The issues that must be considered before

undertaking such a transport can be divided into those dealing with the

patient, the prehospital crew, and the equipment.

Patient Issues
Of preeminent importance is providing a safe, warm, and secure

environment in which the patient is transported. The gurney should be

appropriately secured to the ambulance and the patient properly secured

to the gurney. As emphasized throughout this text, hypothermia is a

potentially deadly complication in a trauma patient, and the patient

compartment must be sufficiently warm. If you, as a fully clothed

prehospital care provider, are comfortable with the temperature in the

patient compartment, it is likely too cold for the patient who has been

exposed.

The patient should be secured in a position that allows maximum

access to the patient, especially the injured areas. Before transport, the

security of any airway devices placed must be confirmed, and equipment

(e.g., monitors, oxygen tanks) should be placed and secured so that they
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do not become projectiles in the event that the ambulance has to swerve

in an evasive action or is involved in a motor vehicle crash. Equipment

should not rest on the patient because pressure ulcers might be created

during a prolonged transport. During transport, all IV lines and catheters

must be securely fastened to prevent loss of the venous access. If

prolonged transport time is anticipated and a backboard was used to

transfer the patient to the gurney, consider removing the patient from the

backboard prior to transport by carefully logrolling the patient off of the

board while maintaining appropriate spinal immobilization. This will

increase patient comfort and decrease the risk of decubitus ulcer

formation associated with prolonged immobilization on a hard surface.

The patient should undergo serial assessments of the primary survey

and vital signs at frequent intervals. Pulse oximetry and ECG are

monitored continuously for virtually all seriously injured patients, as well

as ETCO2, if available. Note that for nonintubated patients, capnography

can be obtained using the naso-oral cannula. The prehospital care

providers accompanying the patient should be trained at a level

appropriate to the anticipated needs of the patient. Critically injured

patients should generally be managed by providers with advanced

training. If the patient is anticipated to require blood transfusion during

transport, an individual should be in attendance whose scope of practice

allows this procedure; in the United States, this generally requires a critical

care trained provider, registered nurse, advanced care practitioner, or

physician.

Two management plans should be devised. The first, a medical plan, is

developed to manage either anticipated or unexpected problems with the

patient during transport. Necessary equipment, medications, and supplies

should be readily available. The second plan involves identifying the most

expeditious route to the receiving hospital. Weather conditions, road

conditions (e.g., construction), and traffic concerns should be identified

and anticipated. Additionally, the prehospital care providers should be

knowledgeable about the medical facilities along the transport route in

case a problem arises that cannot be managed en route to the primary

destination.

Adjuncts to the care of the patient during prolonged transport, or

performed at the referring facility prior to transfer, may include the

following:

Gastric tube. If trained in proper insertion, a nasogastric or orogastric

tube can be inserted into the patient’s stomach. Suctioning out gastric
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contents can decrease abdominal distension and potentially decrease

the risk of vomiting and aspiration.

Urinary catheter. If trained on proper insertion, a urinary catheter may

be inserted into the patient’s bladder. Urine output can be a sensitive

measure of the patient’s renal perfusion and a marker of the patient’s

volume status.

Arterial or venous blood gas monitoring via point-of-care testing. While

the pulse oximeter gives valuable information regarding the

oxyhemoglobin saturation, a blood gas reading may give useful

information regarding the patient’s partial pressure of carbon dioxide

(PCO2) and the base deficit, an indicator of the severity of shock.

Crew Issues
The safety of the prehospital care crew is as important as that of the

patient. The prehospital care crew should be adequately rested and fed,

particularly for long-duration transfers. A recent evidence-based review

recommends a number of fatigue management strategies, including use

of caffeinated drinks, napping, and avoidance of shifts that are 24 hours

or longer in duration.49 The crew should have and use appropriate safety

devices, including seat belts in both the driver and patient compartments.

The prehospital care crew members must use standard precautions and

ensure that sufficient gloves and other PPE to avoid body fluids, blood,

and other possible exposures are available for the trip.

Equipment Issues
Equipment issues during prolonged transport involve the ambulance,

supplies, medications, monitors, and communications. The ambulance

must be in good working order, including an adequate amount of fuel.

The prehospital care crew must make sure sufficient supplies and

medications are available and accessible for the transport, including gauze

and pads for reinforcing dressings, IV fluids, oxygen, and pain

medications. Medication supplies are based on anticipated patient needs

and include sedatives, paralytic agents, analgesics, and antibiotics. A good

general rule is to stock the ambulance with about 50% more supplies and

medications than the anticipated need in case a significant delay is

encountered. Patient care equipment must be in good working order,

including monitors (with functioning alarms), oxygen regulators,

ventilators, and suction devices. Also, success of a prolonged transport

may depend on functional communications, including the ability to
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communicate with other crew members, medical control, and the

destination facility.

The management of specific injuries during prolonged transport is

discussed in the subsequent corresponding chapters of this text.
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Chapter 6 Patient Assessment and Management
Summary

•

•

•

•

•

•

SUMMARY

The likelihood of survival for a patient with traumatic injuries

depends on the immediate identification and mitigation of

conditions that interfere with tissue perfusion.

The identification of these conditions requires a systematic,

prioritized, logical process of collecting information and acting on it.

This process is referred to as patient assessment.

Patient assessment begins with assessment of the scene including a

safety evaluation and includes the formation of a general impression

of the patient, a primary survey, and, when the patient’s condition

and availability of additional EMS personnel permit, a secondary

survey.

The information obtained through this assessment process is

analyzed and used as the basis for patient care and transport

decisions.

In the care of the trauma patient, a missed problem is a missed

opportunity to potentially aid in an individual’s survival.

After the simultaneous determination of scene safety and general

impression of the situation, providers initiate the primary survey,

following the XABCDE format:

X—Exsanguinating hemorrhage (control of severe external

bleeding)

A—Airway management and cervical spine stabilization

B—Breathing (ventilation and oxygenation)

C—Circulation (perfusion and other hemorrhage)

D—Disability

E—Expose/environment

Despite the sequential presentation of this mnemonic, the actions of

the primary survey occur essentially at the same time.

Immediate threats to the patient’s life are quickly corrected in a “find

and fix” manner. Once the prehospital care provider controls
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exsanguinating hemorrhage and manages the patient’s airway and

breathing, he or she packages the patient and begins transport

without additional treatment at the scene. The limitations of field

management of trauma require the safe, expedient delivery of the

patient to definitive care.

The primary and secondary surveys should be repeated frequently

to identify any changes in the patient’s condition and new problems

that demand prompt intervention.

The patient’s outcome can be greatly improved when the prehospital

care provider selects the most appropriate destination for the

patient, communicates with the receiving facility, and thoroughly

documents the patient’s condition and the actions performed in the

prehospital setting.

SCENARIO RECAP

It is a Saturday morning in early November. The weather is clear, with

an outside temperature of 42°F (5.5°C). Your squad is dispatched to a

residential area for a person who has fallen from the roof of a two-

story building. Upon arrival at the scene, you are met by an adult

family member who leads you around the house to the backyard. The

family member states the patient was cleaning leaves from the rain

gutters with a leaf blower when he lost his balance and fell

approximately 12 ft (3.6 m) from the roof, landing on his back. The

patient initially lost consciousness for a “brief period” but was

conscious by the time the family member called 9-1-1.

Approaching the patient, you observe an approximately 40-year-old

man lying supine on the ground with two bystanders kneeling by his

side. The patient is conscious and talking with the bystanders. You do

not see any signs of severe bleeding. As your partner provides manual

stabilization to the patient’s head and neck, you ask the patient where

he hurts. The patient states both his upper and lower back hurt the

most.

Your initial questioning serves the multiple purposes of obtaining the

patient’s chief complaint, determining his initial level of

consciousness, and assessing his ventilatory effort. Detecting no

shortness of breath, you proceed with the patient assessment. The
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patient answers your questions appropriately to establish that he is

oriented to person, place, and time.

Based on physics of trauma as they relate to this incident, what

potential injuries do you anticipate finding during your

assessment?

What are your next priorities?

How will you proceed with this patient?

SCENARIO SOLUTION

You have been on the scene for 1 minute, yet you have obtained

much important information to guide further assessment and

treatment of the patient. In the first 15 seconds of patient contact,

you have developed a general impression of the patient, determining

that resuscitation is not necessary. With a few simple actions, you

have evaluated the X, A, B, C, and D of the primary survey. There was

no severe external bleeding. The patient spoke to you without

difficulty, indicating that his airway is open and he is breathing with

no signs of distress. At the same time, with an awareness of the

mechanism of injury, you have stabilized the cervical spine. Your

partner has assessed the radial pulse, and you have observed the

patient’s skin color, temperature, and moisture. These findings

indicate no immediate threats to the patient’s circulatory status.

Additionally, you have simultaneously found no initial evidence of

disability because the patient is awake and alert, answers questions

appropriately, and can move all extremities. This information, along

with information about the fall, will help you determine the need for

additional resources, the type of transport indicated, and the type of

facility to which you should deliver the patient.

Now that you have completed these steps and no immediate

lifesaving intervention is necessary, you will proceed with step E of the

primary survey early in the evaluation process and then obtain vital

signs. You will expose the patient to look for additional injuries and

bleeding that may have been concealed by clothing and then cover

the patient to protect him from the environment. During this process,

you will perform a more detailed examination, noting less serious

injuries.
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The next steps you will take are packaging the patient, including

splinting the entire spine and extremity injuries and bandaging

wounds, if time allows; initiating transport; and communicating with

medical direction and the receiving facility. During the trip to the

hospital, you will continue to reevaluate and monitor the patient. Your

knowledge of the physics of trauma and the patient’s witnessed loss

of consciousness will generate a high index of suspicion for TBI, lower

extremity injuries, and injuries to the spine. IV access will be

established en route to the receiving facility.
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