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The initial assessment ofa patient who comes 
to the emergency department after injury must 
be an overlapping series of evaluation steps. The 
goal is to identity aU injuries in a stepwise fash­
ion. These injuries must be identified in orderof 
priority. starting with the injury most likely to di­
rectly threaten the life of the patient The re­
maining injuries should then be identified, start­
ing with potentially life-threatening injuries. 
followed by those that. can cause long-tenn 
disability, and then to injuries of relatively 
minor significance. Im~ediatelylife-threatening 
injuries must, of course~be dealt with as they are 
identified. 

Establishing a stepwise evaluation process is 
necessary to avoid missing the potentially im­
portant injuries. Injuries that.are'quite dramatic. 
such as a mangled lower' extremity· or facial 
trauma., may'not pose the mOst immediate threat 
to life. The niyriad of potential problems facing 
the resuscitation team precludes using a cook­
book approach to trauma resuscitation. Clearly. 
the same resuscitation scheme will not suffice in 
all situations. There are, however, principles that 
should be used in all resuscitations. 

It is alsO important to remember that trauma is 
an extremely dynamic process. A patient whose 
condition is initially hemodynamically stable 
may suddenly undergo decOmpensation. Con­
versely, a patient whose condition was thought 
to be unstable at the scene may stabilize en route 

. to the emergency department. Priorities must be 
adjusted as the evaluation process continues. Ifa 
seemingly stable condition suddenly becomes 
unstable, it is important to return to the first Step 
in the evaluation algorithm to avoid missing an 
important new event 

In general, the evaluation process begins with 
the primary survey. This is a rapid evaluation that 
should identify all immediately Iife-tbreatening 
injuries. Although this involveS several steps, a 
seasoned clinician should be able to perform 
the primary survey in less than 60 secondS. The . 
primary survey is followed by the resUscitation 
phase. During resuscitation, an initial p1C8SlJ1"e 

ofhemodynamic stability should beperfotmed. 
Patients in an unstable condition should un­
dergo reSuscitation, and a determination should 
be made as to whether the patient is responding. 
In addition, monitOring devices are placed dm­
ing the resuscitation phase. After the resuscita­
tion phase, the secondary survey is conducted. 
This is a bead-to-toe physical examination that 
identifies all areas ofpotential.injury. Hemody­
namic stability should again be assessed. By the 
end Qf the secondary ~rvey, all areas of de­
fined or potential 4tjury should have been de­
termined. At this time, the attending physicians 
should construct a defmitive plan that involves 
a series of diagnostic and therapeutic interven­
tions that allow for a fmal diagnosis and ther­
apy ofall injuries. 

These are obviously arbitrary classifications in 
what should be a dynamic process. For instance. 
ifthe resuscitation team consists ofsever.l1physi­
cians, the prinuuy survey and initial resuscitation From the Department ofSIJfgeIy, University of Maryland 

School ofMedicine, Baltimore, Maryland. occur simultaneously. This is not poss1ole in an 
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physician and one nurse. In addition, ifa patientAdams Cowley Shock Trauma Center, 22 South Greene 

Street, Baltimore. MD 21201. is in extremis. the evaluation algorithm must be 
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truncated to control life-threatening injuries. The to stabilize their long bones and, therefore, will
 
patient presents in a hemodynamically unstable require airway control.
 
condition may need to go directly to the operat­

ing room for control of life-threatening hemor- Breathing
 
mage. In this patient, resuscitation and primmy
 
survey occur simultaneously in the operating "B" stands for breathing and refers to deter­

room. A secondary survey is deferred, but it is mining the adequacy of the mechanics of the
 
important to remember to complete the evalua- . chest wall. Functionally, this requires the dini­

tion process postoperatively to avoid missing a 
potentially disabling injury that was not obvious 
at the initial presentation. 

PRIMARY SURVEY 

The primary survey involves the assessment 
of five cOmponents, whicbare abbreviated as A, 
B, C, D, and E. 

Airway integrlqr 

"A" stands for airway and designates the as­
sessment oftile integrity of~ aiIway. The clin­
ician mustdetennine Whether there is an 
anatomic and functionally patent airway. The 

. chapter by Dr. Andrew Karlin in this issue of 
Problems in Anesthesia discusses methods of 
imway control, but some general commentS are 
pertinent here. All patients with serious injuries 
soould heexaminedfor airway control. Any pa­
tientWlth asignificailt injuty above the clavicle 
or who is unable to undergo·a clinical assess­
ment of the cervical spine should be presumed 
to have a cervical spine injuty. If such a patient 
must have the airway controlled, it must be per­
forrnedby means of in-line stabilization. Pa­
tients with obvious hemodynamic instability 
should also undergo early airway control. Pe­
ripheral oxygen delivery is compromised in 
these patients, and optimal oxygenation is im­
portant. Patients with traumatic brain injury 
should undergo airway control to avoid see­
ondary brain injury thatcan occurfrom transient 
hypoxia (1). Finally, patients with multiple in­
juries, particularly bone injuries, shouldbe i::3re­
fully examined for early airway control These 
patients often have significant pain. Clinicians 
are understandably reluctant to give high-dose 
narcotics without airway control. In addition, 
many ofthese patients will require early surgery 

cian to identify the presence of any of the six 
immediately life-threatening conditions: airway 
obstruction, tension pneumothorax,massive he­
mothorax, flail chest, cardiac tamponade, and 
open pneumothorax. The potential for airway 
obstruction should be assessed in all patients. 
Foreign bodies must be removed. 

An open pneumothorax is easily identified by 
the presence of a sucking chest wound. IT this is 
associated with significantchestwall injuIy, oper­
ative stabilization andclosureofthechestwall are 
required. This can be temporized by placing an 
occlusive dressing followed by tube thoracos­
tomy. Ifa smgeon is not immediately available to 
place a chest tube, the occlusive dressing can be 
fastened on three sides only. This creates a flutter 
valve.and allows thechest to decompress before a 
tension pneumothorax develops. . . 

A flail chest isdefined as two or more ribs bro­
ken in two or more places. Clinically, this is 
identified by para,doxical chest wall motion dur­
ing ~iration. The flail segment moves inde­
.pendently. In the past, patients with afiail chest 
received airway control and positive pressure 
ventilation. More recently, however, physicians 
have realizOO that the chest wall instability is of­
ten of little physiologic import:ance. The 11OOOr­
lying direct pulmonmy contusion is ·usually re­
sponsible for the acute respiratory failure that 

.often accompanies a flail chest (2). Therefore, 
the need for intubation can be individualized. 

Tension pneumothorax, cardiac tamponade, 
and massive hemothorax are diagnoses that can 
often bemade clinically (fable 1). It is important 
to remember, however, that these conditions of­
ten occur simultaneously and that relying on 
strict diagnostic criteria is often not possible. If 
a life-threatening condition is suspected clini­
cally, itis prudent to simply assume that it exists 
and to decompress the chest or examine the pa­
tient for hemopericardium. A tension pneumoth­
orax can be temporized by the insertion of a 14­
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TABLE 1. Physicalfindings in thoracic traUltllI 
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NO Resonance Breath sounds Tracheal position 

Cardiac tamponade Yes Nonnal Nanna! Nonnal 
Tension pneumothomx Yes Hyper Decreased Deviated away 
Massive hemothomx No Hypo Decreased Nonna! 

JVD. jugular venous distention 

gauge needle in the second intercostal space of 
the midclavicular line. 

Circulation· 

The early detection of shock is the next higb­
est priority and is tenned "C' for circulation. In­
adequate tissue perfusion is the underlying phys­
iologic aberration (3). This isalritost always 
caused by hypovolemia from blood loss or by 
fluid sequestration around areas ofbony and soft 
tissueinjwy.Because of the body's inability to 
store oxygen, an oxygen debt can rapidly occur 
(4). The Advanced· Trauma Life Support (5) 
course characterizestbe various stages ofshock, 
providing clinical correlates "to the degree ofloss . above 80 nunHg. If the patient has a palpable 

long period of time (6). In young trauma patients 
with extremely compliant blood vessels, it bas 
been estimated that a blood volume loss of60% 
is necessary before hypotension suddenly occurs 
(7).Dlicit drugs, such as cocaine, may also serve 
to mask hypovolemia after injury (8). Alcohol 
has been shown to be a significant myocardial 
depressant and may produce hypotension rela­
tivelyearly after injmy (9). 

It is not necessary to manually measure blood 
pressure to approximate perfusion. Assessment 
of the adequacy of peripheral pulses allows the 
clinician some degree of knowiedgeahout the 
patient's blood pressure. A patient with a patpa:. 
ble rndial pulse should have a blood pressure 

of circulating blood volume (Table 2). Unfortu­
nately, theSeflndings are relatively nonspecific 
and occur Iate in the treatment process. 

Response to blood loss is the function of sev­
era! variables such as underlying compensatoIy 
mechanisms, the rapidity and magnitude ()f" 
blood loss, and prebospital time and resuscita­
tion. Vasoconstriction is one of the early mech­
anisms to compensate for blood loss and may 
maintain blood pressure at a nonnallevel for a 

femoral but not I3diaI pulse, the blood pressure 
is generally between60and 80 mmHg. A patient 
who has only palpable carotid pulses often has a 

. blood pressure between 40 and 6OmmHg. 
Blood pressure, pulse, and urine output often 

underestimate the degreeofphysiologicderange­
ment(10). Tissue oxygen extraetion,as measured . 
by central or mixed venous oxygen saturation, 
has been shown to be the most sensitive measure 
ofblood loss (11,12). This measure, however, re-

TABLE 2. Estimatedjiuidand bloodrequirements* 

Class I Class n Oass m Class IV 

Blood loss (mL) Upto7SO 750-ISOO 1500-2000 2000 or more 
Blood loss (% BV) Up to 15% 15%-30% 30%-40% 40% or more 
Pulse rate <100 " >100 >120 140 or higher 
Blood pressure Nonnal Normal Decreased Decreased 
Pulse pressure (mmHg) Nanna! or increased Decreased Decreased Decreased 
Respiratoly rate (breathshnin) 14-20 20-30 30-40 >35 
Urine output (mUhr) 300rrnore 20-30 5-15 Negligible 
Mental status Slightly anxiou.'i Mildly anxious Anxious and confused Confused; lelhargic 
fluid replacement (3: I Rule) Crystalloid Crystalloid Crystalloid + blood Crystalloid + blood 

"'Amounts are based on the patient's initial presentation. BV,blood volume. Modified from ACS Committee on Tnwma 
(5). with pennission of the publisher. 
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TABLE 4. Nonnal pediatric vital signs 

Age group 
Weight 

(kg) 
Heart rate 

(beats/min) 
Blood pressure 

(mmHg) 
Respiratory rate 
(breaths/min) 

Urinmy output 
(rilL· kg-I. hr') 

:>NS Birth to 6 months 
Infant 

3-{j 

12 
180-160 

160 
6<H!O 

80 
60 
40 

2 
105 

Preschool 16 120 90 30 I 
rant special Adolescent 35 100 100 20 005 
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From Advanced Trauma Life Suppon Course (5), wilh pennission of the publisher. 

with significant traumatic brain injury or muJti- . it is important to establish a stepwise progres­

pIe fractures are much more likely to die t1uln sion that identifies immediately life-tbreatening
 
those with other injuries (22,23). Finally, a SUb­ injury, assesses the degree of physiologic de­

group of elderly patients can be identified who rangement, and allows for careful·'identification
 
have' significant problems with cardiovascular ofother areas at risk. No single evaluation or re­

petfonnance despite seemingly normal vital suscitation algorithm is correct for every patient,
 
.signs (22,23). These high-risk patients (Table 5) but the principles elucidated in thisChapter con­

have been statistically showo to have a signifi­ stitute key components of an orderly evaluation
 
cantly better survival when their initial evalua­ process that must be interpreted and applied to
 
tion process is truncated (23). In these patients, each patient after injury.
 
the initial evaluation should only identify imme­

diately life-threatening injuries. Nonurgent stud­
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