
UNDERSTANDING AND CARING FOR 
CRITICAL ILLNESS IN EMERGENCY MEDICINE

EM Critical Care

Volume 1, Number 3
Authors

Michael A. Gibbs, MD, FACEP 
Professor and Chief, Department of Emergency Medicine, 
Maine Medical Center, Portland, ME; Tufts University School 
of Medicine, Boston, MA
Robert J. Winchell, MD, FACS 
Chief of Trauma Surgery, Maine Medical Center, Portland, 
ME; Associate Professor of Surgery, Tufts University School 
of Medicine, Boston, MA 

Peer Reviewers

Michael Bessette, MD, FACEP
Chairman of Emergency Medicine, The Jersey City Medical 
Center, Jersey City, NJ
Kelly Gray-Eurom, MD, MMM, FACEP
Associate Chair / Associate Professor and Director of 
Business & Clinical Operations, Department of Emergency 
Medicine, University of Florida COM – Jacksonville, 
Jacksonville, FL
John M. Litell, DO
Chief Fellow, Division of Pulmonary and Critical Care 
Medicine, Mayo Clinic, Rochester, MN
Mark Silverberg, MD, FACEP, MMB
Associate Residency Director and Assistant Professor, 
Department of Emergency Medicine, SUNY Downstate/Kings 
County Hospital, Brooklyn, NY   

Date of original release: October 1, 2011
Date of most recent review: September 10, 2011

Termination date: October 1, 2014
Medium: Print and Online

Method of participation: Print or online answer form and 
evaluation

Prior to beginning this activity, see “CME Information” on the 
back page.

High-Risk Scenarios   
In Blunt Trauma: An Evidence-
Based Approach
 Abstract

Most injuries in the United States result from blunt mechanisms, 
including motor vehicle crashes and falls as well as from inter-

personal violence. Patients who suffer severe blunt trauma typically 
experience a significant force vector, rapid deceleration, or both. Un-
der these circumstances, multiple potentially life-threatening injuries 
are likely, requiring careful prioritization of diagnostic and thera-
peutic interventions. In the unstable patient with multisystem blunt 
trauma, a useful team strategy: (1) rapidly identifies the cause(s) 
of traumatic shock, (2) identifies and prioritizes “time-dependent” 
injuries in need of definitive therapy, and (3) orchestrates an imme-
diate care plan that thoughtfully matches ongoing resuscitation with 
the identified injuries and the patient’s clinical course. This issue of 
EMCC will provide a logical “menu” for the rapid evaluation and 
management of traumatic shock. Three “high-risk” clinical scenarios 
will then be discussed: blunt aortic injury (BAI), pelvic ring frac-
tures, and blunt abdominal trauma. These scenarios were chosen 
because of their lethality and call for complex decision making. The 
essentials of emergency department (ED) diagnosis and manage-
ment will be reviewed for each.

 Case Presentations

You are on duty at a community hospital ED when 2 patients arrive simultane-
ously after a high-speed crash between a pickup truck and a small sedan. Both 
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states demand more rapid decision making, targeted 
and effective interventions, and teamwork. The 
emergency clinician must possess bedside clini-
cal acumen, a sophisticated understanding of the 
strengths and weaknesses of relevant diagnostic 
studies, excellent communication skills, and the 
ability to lead a well-coordinated team smoothly 
through crises.
 This issue of EMCC will focus on the manage-
ment of the critically ill blunt trauma patient. A 
future issue will address high-risk scenarios in 
penetrating trauma. EMCC will also dedicate an 
entire upcoming issue to the management of severe 
traumatic brain injury.

 Critical Appraisal Of The Literature

A comprehensive search of the literature published 
from 1950 to the present on the topic areas ad-
dressed in this publication was performed using 
Ovid MEDLINE® and PubMed. The following top-
ics and search terms were used: shock in the trauma 
patient (traumatic shock, traumatic hypotension, blunt 
chest injury, massive hemothorax, blunt abdominal 
injury, massive hemoperitoneum, damage control sur-
gery); blunt aortic injury (aortic trauma, aortic injury, 
blunt aortic trauma, blunt aortic injury); pelvic ring 
injury (pelvic trauma, pelvic fracture, pelvic hemorrhage); 
and blunt abdominal trauma (blunt abdominal trauma, 
hemoperitoneum, intraperitoneal hemorrhage, splenic 
injury, hepatic injury). More than 250 articles were 
analyzed, providing the background for further 
literature review. The Cochrane Database of System-
atic Reviews, Eastern Association for the Surgery of 
Trauma (EAST) Guidelines, Western Trauma As-
sociation (WEST) Guidelines, American College of 

patients were unrestrained. With the assistance of a partner 
and the on-call general surgeon, your ED team performs 
rapid assessments of both patients, with the following initial 
findings:
 Patient 1 is the 33-year-old male driver of the pickup 
truck. The patient indicates that his chest struck the 
steering wheel, and he reports chest and back pain. He 
is restless and diaphoretic, his blood pressure reading is 
95/72 mm Hg, and his pulse rate is 115 bpm. Upon ex-
amination, scattered contusions are observed on his chest 
and abdomen. The patient’s breath sounds are equal, and 
his abdomen is diffusely tender but not distended. He has 
no long bone fractures and no neurologic deficit. A supine 
chest x-ray reveals a wide mediastinum. (See Figure 
1.) A pelvic x-ray shows no fractures; however, a FAST 
examination reveals free fluid in the Morison pouch and 
around the spleen. As a result of his persistent agitation, 
the patient is intubated.
 Patient 2 is the 26-year-old male driver of the small 
sedan. He reports severe lower abdominal and pelvic pain 
and screams out with any movement of the backboard 
splint. His blood pressure reading is 84/60 mm Hg, and 
his pulse rate is 109 bpm. An examination reveals that the 
patient’s lungs are clear, his abdomen is diffusely tender, 
there is severe pain on pelvic compression, and he has an 
obvious closed fracture of the right tibia/fibula with pre-
served distal pulses and neurologic function. The results 
of a supine chest radiograph are normal, and a pelvic 
x-ray reveals an obvious fracture. (See Figure 2.) Results 
of a FAST examination are negative for free fluid in the 
peritoneum and pericardium.
 Your facility has limited resources, and rapid deci-
sions need to be made regarding stabilization and transfer. 
The team gathers to answer several important questions, 
including the following:
• Is additional ED testing needed? 
• What are the essentials of ED stabilization? 
• How should these 2 patients be prioritized for interfa-

cility transfer?

 Introduction

Injury is a pressing national health issue in the US. 
Trauma is the leading cause of death in persons aged 
1 to 44 years and is among the top 10 causes in all 
decades of life. In 2007, a total of 182,479 persons died 
in the US as a result of injury.1 Most trauma in this 
country results from blunt mechanisms (primarily 
vehicular crashes and falls) as well as from interper-
sonal violence.1

 These facts provide a compelling argument for 
investing in systems of care that optimize the early 
management of the injured patient. Although there 
are many required system investments, one of the 
most important for emergency clinicians is continual 
professional development.
 Management of the critically injured patient 
is fast moving, complex, and diverse. Few disease 

Figure 1. Chest X-ray For Patient 1

This chest x-ray demonstrates a wide mediastinum, blurring of the 
aortic knob, and loss of the aortopulmonary window.
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simply achieve a higher systolic blood pressure. 
 An understanding of certain fundamental prin-
ciples facilitates a more sophisticated approach to 
treating injured patients at risk of shock. 
 First and foremost, the presence of shock should 
never be simplistically equated with a systolic blood 
pressure reading < 90 mm Hg. As a result of adaptive 
postinjury responses, patients often maintain a rela-
tively normal blood pressure reading despite signifi-
cant hypoperfusion, and hypotension is typically a late 
finding that indicates significant decompensation. The 
presence of hypotension does predict morbidity. In a 
study of 145 severely injured ED patients, patients with 
a single systolic blood pressure reading < 105 mm Hg 
were 12.0 times more likely to need immediate thera-
peutic intervention than were patients with a systolic 
blood pressure reading ≥ 105 mm Hg (confidence inter-
val [CI], 2.6-59.2; P = 0.002).3 Recent data suggest that a 
“normal” blood pressure in patients over the age of 65 
years is even higher than 105 mm Hg and that a higher 
blood pressure threshold should be used as a marker 
for increased risk of injury.4

 Second, the recognition of clinical shock requires 
the complex integration of numerous data points 
including the mechanism of injury and the patient’s 
overall appearance, vital signs, level of mentation, 
peripheral perfusion, and urine output. During the 
early phases of resuscitation, it is crucial to rapidly 
assemble and interpret these data.
 Third, these clinical parameters alone do not 
adequately quantify the degree of shock or the re-
sponse to shock therapy.5 This principle is especially 
pertinent in elderly patients and in those with lim-
ited cardiovascular reserve.4 In the severely injured 
blunt trauma patient, clinical parameters should be 
coupled with objective markers of tissue perfusion 
(eg, serum lactate level or base deficit). The addi-
tion of serum markers to the physical examination 
significantly improves the ability to assess tissue 
perfusion, and serial measurements can help to 
guide resuscitation.6,7

Finding The Cause
The causes of life-threatening shock in patients who 
have experienced blunt trauma are relatively few. 
When faced with a critically injured trauma patient, 
it is useful to divide the potential causes of shock 
into 2 basic categories: hemorrhagic and nonhemor-
rhagic. (See Table 1 on page 4.)  
 As the resuscitation unfolds, a focused physical 
examination and thoughtful use of diagnostic testing 
will help elucidate the most important cause(s) of 
traumatic shock. After these exercises, if the patient 
fails to respond or deteriorates in the setting of a 
functioning and controlled airway, the emergency 
clinician may always return to the “shock menu” in 
Table 1 and reassess the patient for problems that 
may have been overlooked.

Emergency Physicians Clinical Policies, Annals of 
Emergency Medicine Evidence-Based Emergency 
Medicine reviews, and National Guideline Clearing-
house (www.guideline.gov) were also consulted. 

 Emergency Department Stabilization Of  
 Injured Patients – A Basic Approach

Trauma is a heterogeneous condition. Neverthe-
less, decisions that must be made during the early 
phases of care can be reduced to a straightforward 
strategy: Problems must first be identified and man-
aged in the order of their immediate threat to life, 
followed by the immediacy of their threat to func-
tion. This process can be distilled to the steps listed 
in Algorithm 1 (on page 4), which are independent 
of the specific injury involved.2 As the resuscitation 
progresses, the team must remain focused on these 
fundamental priorities.

 Practical Approach To Shock 
 In Blunt Trauma Patients

The causes of shock after injury are numerous, and 
they may coexist. Effective ED care mandates rapid 
identification and prioritization of injuries in the 
overall context of the case and careful ongoing moni-
toring of the patient’s response to resuscitation. 

Defining Shock
From a physiologic standpoint, shock results when 
oxygen delivery is inadequate to meet tissue de-
mands. It follows that the correct approach to treat-
ing shock is to restore tissue perfusion rather than to 

Figure 2. Pelvic X-ray For Patient 2

This pelvic x-ray demonstrates a severe anterior-posterior compres-
sion (“open book”) pelvic fracture with significant diastasis of the 
pubic symphysis and posterior ring disruption.
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in experienced hands when ultrasound is not im-
mediately available or its results are equivocal. In 
the persistently unstable patient, for example, a DPL 
“aspirate” of > 10 mL of gross blood is an indication 
for immediate laparotomy.9  
 Table 2 outlines the basic binary questions that 
can be reliably answered using bedside testing. In 
the hypotensive trauma patient, the results of the 
FAST (either positive or negative for free fluid) 
provide rapid and effective directional guidance in 
resuscitation and decision making.10-24 

Optimizing Resuscitation
Normal saline solution and Ringer lactate solu-
tion have been the fluids of choice for initial blunt 
trauma resuscitation, but some evidence suggests 
that coagulopathy develops very early in the course 
of hemorrhage and that aggressive efforts to address 
this may reduce morbidity and mortality.25 Decisions 
about when to transfuse and the type of product to 
infuse (eg, packed red blood cells [pRBCs], whole 
blood, fresh frozen plasma [FFP], specific clotting 
factors, platelets) are complex and should be based 
on the patient’s clinical status, the response to resus-
citation efforts, and the anticipated ongoing blood 
loss from the injuries at hand. 
 A growing body of literature has addressed the 
concept of massive transfusion, defined as the ad-
ministration of ≥ 10 U of pRBCs within a 24-hour pe-
riod. Because massive transfusion is required in only 
1% to 3% of civilian trauma patients, institutional 
protocols should be developed to facilitate execu-
tion of this low-frequency intervention. Under ideal 
circumstances, a protocolized transfusion strategy 
begins in the ED and continues in the OR, angiog-
raphy suite, or intensive care unit. When massive 
transfusion is anticipated, accumulating evidence 
suggests that a pRBC to platelet to FFP ratio of 1:1:1 
may be beneficial. In several observational studies, 
this approach has resulted in lower overall transfu-
sion requirements, lower incidence of coagulopathy, 
and lower mortality.26-28 There is no compelling 
evidence that colloid therapy improves outcomes.29

 The goal of volume resuscitation has been to 
restore circulated intravascular volume and organ 

 When an etiology is sought, a computed tomog-
raphy (CT) scan may seem like the logical diagnostic 
solution in all circumstances. Third- and fourth-gen-
eration multidetector technology offers outstanding 
image quality, rapid acquisition time, and impressive 
reformatting capabilities. Despite the clear value 
offered by CT in trauma, however, it is important 
to recognize when the risks of delay in definitive 
treatment associated with the study outweigh the 
potential benefits (ie, actionable diagnostic informa-
tion). A common misconception is to assume that a 
CT study takes “only a few minutes,” but the overall 
time (including patient transport, transfer to and from 
the scanner, positioning, set up for contrast adminis-
tration, and image preparation and interpretation) is 
rarely less than 30 minutes and can be substantially 
longer. The implications of contrast and radiation 
exposure should also be considered.
 A recent National Trauma Data Bank® study as-
sessed outcomes in adult trauma patients who arrived 
in the ED with a systolic blood pressure reading < 90 
mm Hg and required laparotomy within 90 minutes 
of arrival. Patients who underwent abdominal CT had 
longer times to the operating room (OR) and a higher 
crude mortality rate than those who did not undergo 
CT (45% vs 30%, P = 0.001). When laparotomy could 
have occurred within 30 minutes of arrival but was 
delayed for imaging, the abdominal CT was associ-
ated with more than a sevenfold higher risk of death 
than for patients who received a laparotomy within 30 
minutes of arrival (odds ratio, 7.6; P = 0.038).8   
 The key is to strike a balance between bedside 
testing and more definitive diagnostic modalities. 
Our bedside “diagnostic toolbox” contains several 
tools including chest radiography, pelvic radiography, 
and focused assessment with sonography for trauma 
(FAST). The FAST has effectively replaced diagnostic 
peritoneal lavage (DPL) in the evaluation of suspect-
ed hemoperitoneum. As a result, DPL training has 
been deemphasized in emergency medicine training 
programs. Nonetheless, DPL remains a valuable test 

Algorithm 1. A Basic Approach

Step 1: Effectively manage the airway and optimize oxygenation.
i

Step 2: Identify and control immediate threats to 
central perfusion.

i
Step 3: Identify and address severe intracranial injuries.

i
Step 4: Identify and control other potentially life-threatening

thoracic and abdominal injuries.
i

Step 5: Identify and control potentially limb-threatening injuries.
i

Step 6: Identify and treat noncritical injuries.
©2011, American College of Emergency Physicians. Used with per-
mission.

Table 1. Causes Of Shock In The Trauma 
Patient

Hemorrhagic Nonhemorrhagic 

• External bleeding
• Hemothorax
• Hemoperitoneum
• Retroperitoneum (pelvic 

fracture/renal injury)
• Long bone fracture

• Tension pneumothorax
• Pericardial tamponade
• Myocardial contusion
• Spinal cord transection/

injury
• Coincident medical event 

(eg, cardiac event, gas-
trointestinal tract bleed, 
vasoactive medications)
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ing, this should generally be avoided in the unstable 
patient or the patient in whom the need for transfer 
has already been established. Regional protocols and 
communication pathways will assist the community 
physician with early diagnostic decision making.
 As described in Algorithm 1, the airway should 
be secured early and certainly before transfer. 
Adequate intravenous (IV) access should be estab-
lished, and resuscitation should be guided by the 
injuries at hand, the patient’s anticipated course, and 
the patient’s response to treatment. Early contact 
and effective communication with a regional Trauma 
Center will ensure that activation is proportional to 
the needs of the patient.  

Key Points
• The determination that a trauma patient is “in 

shock” is a complex one, and it is not always 
synonymous with a systolic blood pressure   
< 90 mm Hg

• The accurate diagnosis of the cause(s) of shock 
begins at the bedside with a targeted physical 
examination and the thoughtful use of diag-
nostic testing (including chest radiography, 
pelvis radiography, and ultrasound). The use of 
objective serum markers of tissue perfusion (eg, 
serum lactate level or base deficit) can be helpful 
in identifying “subclinical” shock and in follow-
ing the patient’s response to resuscitation.

• In patients requiring massive transfusion (de-
fined as the administration of ≥ 10 U of pRBCs in 
24 hours), institutional protocols defining blood 
product ratios have improved outcomes. When 
massive transfusion is employed, use of a pRBC 
to platelet to FFP ratio of approximately 1:1:1 
may result in decreased need for blood products.

perfusion. Historically, a systolic blood pressure > 100 
mm Hg has been used as a surrogate endpoint for 
resuscitation. It has been recognized that this approach 
may be misdirected in patients with ongoing active 
hemorrhage, leading to increased bleeding, dilutional 
coagulopathy, and increased mortality.30 This realiza-
tion has spurred the use of hypotensive resuscitation 
in patients in whom definitive hemostasis cannot be 
achieved. The goal of this strategy is to temper resusci-
tation endpoints to a systolic blood pressure reading of 
80 to 90 mm Hg until definitive control of hemorrhage 
can be achieved. In a landmark study of 717 penetrat-
ing trauma patients, Bickell et al demonstrated that 
hypotensive resuscitation was associated with a signifi-
cant reduction in mortality and a trend toward reduced 
complications.31 A recent study has corroborated these 
findings.32 Hypotensive resuscitation is the preferred 
resuscitative strategy in hemodynamically unstable 
patients with penetrating wounds while awaiting 
emergency surgical hemostasis. (This will be discussed 
in detail in a future issue of EMCC titled “High-Risk 
Scenarios In Penetrating Trauma.”) Though the efficacy 
of hypotensive resuscitation in the blunt trauma pa-
tient has not been demonstrated in a similar study, one 
could infer a similar value to hypotensive resuscitation 
in blunt trauma patients with uncontrolled hemor-
rhage and a delay in definitive hemostasis. However, 
this hypothesis merits further study before this ap-
proach can be advocated. It must be emphasized that 
hypotensive resuscitation is an emergency temporizing 
measure only and that it is not a substitute for rapid 
definitive surgical hemostasis.

Essentials For The Community Physician
Managing a critically injured patient in an environ-
ment with limited resources is a major challenge.  
It is essential that the clinician working in such a 
facility be familiar with available resources and how 
to access them and to know when local resources are 
exceeded. Further, it is equally important that small-
er and less resource-rich facilities have established 
protocols and procedures in place to mobilize avail-
able resources to deal with critically injured patients 
and that these procedures be regularly practiced.
 The desire to effectively diagnose injuries often 
collides with the need to avoid delays and to facilitate 
early definitive management. In the patient who is 
unequivocally in shock, or who will clearly require 
transfer to a higher level of care, diagnostic maneu-
vers should be limited to those that will lead to an 
immediate therapeutic intervention (eg, chest x-ray 
or FAST demonstrates a tension pneumothorax and 
leads to immediate tube thoracostomy; pelvic x-ray 
demonstrates an “open book” pelvic fracture and 
leads to external stabilization; FAST demonstrates 
major intraperitoneal hemorrhage and leads to early 
transfusion). Tables 1 and 2 provide the framework 
for this evaluation. Unless the emergency clinician 
plans to act on the findings revealed by CT imag-

Table 2. Bedside Testing In The Hypotensive 
Trauma Patient

Test Essential Questions to be Answered

Chest radiography Is there a tension pneumothorax or mas-
sive hemothorax?

Is there evidence suggestive of aortic 
injury?

Pelvis radiography Is there pelvic ring disruption?
What is the risk of hemorrhage?

Focused assessment 
with sonography for 
trauma (FAST)

Is there sonographic evidence of:
Pneumothorax?
Hemothorax?
Hemopericardium?
Hemoperitoneum?

Diagnostic peritoneal 
aspiration (DPA)a,b,c

Is there hemoperitoneum?

aAspiration of gross blood is diagnostic for hemoperitoneum.
bFAST (if available) is the preferred approach.
cThe safe and effective performance of DPA requires experience.
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techniques for repair. Two prospective multicenter 
studies by the American Association for the Surgery 
of Trauma (AAST) — AAST1, published in 1997,38 
and AAST2, published in 200839 — provide compre-
hensive descriptions of this evolution.40 Each study 
team collected detailed information about patient 
demographics, diagnostic testing, and definitive 
management of traumatic injuries; AAST1 enrolled 
274 patients from 50 US trauma centers over a 
30-month period (1994-1996), and AAST2 enrolled 
193 patients from 18 participating centers over a 
26-month period (2005-2007). The results of the stud-
ies inform the following discussion. For a summary 
of published guidelines regarding diagnostic testing 
in blunt trauma, see Table 3.

What Is The Best Way To Make The Blunt Aortic Injury 
Diagnosis? 

Chest Radiography 
Chest radiography has been the traditional screening 
tool for BAI. The numerous radiographic findings 
described include the following: 
• Mediastinal width > 8 cm 
• Loss of the aortopulmonary window 
• Indistinct aortic knob 
• Presence of a left-sided pleural cap 
• Rightward deviation of the trachea and/or naso-

gastric tube 
• Depression of the left main bronchus

 High-Risk Scenarios In Blunt Trauma

Blunt Aortic Injury
Blunt aortic injury is a commonly lethal injury in 
blunt trauma. This injury is primarily associated 
with mechanisms involving significant frontal or 
lateral deceleration, usually a motor vehicle crash 
or fall from a height. Aortic injuries occur at points 
where the great vessel is relatively fixed and there-
fore subject to shearing forces following abrupt 
deceleration. The predominant site of injury is the 
aortic isthmus, adjacent to the attachment of the liga-
mentum arteriosum.33,34

 Although restraints and airbags have decreased 
the overall incidence of traffic fatalities, the percent-
age of fatalities from BAI is unchanged at 20%.35,36 
Furthermore, crash engineering data identify failure 
to use restraints and misuse of restraints as persis-
tent and significant risk factors for BAI.37

 When assessing a critically injured blunt trauma 
patient at risk for BAI, the treating team must an-
swer 2 important questions:
• What is the best way to make the diagnosis?
• How should BAI be managed in the context of 

multisystem trauma?

 The diagnosis and management of BAI have 
evolved significantly over the last decade, primar-
ily as a result of advances in the resolution of CT 
imaging and the development of endovascular 

Table 3. Published Guidelines For Diagnostic Testing In Blunt Trauma
Organization Topic Type of Guideline Recommendations

American College of 
Emergency Physi-
cians, 201124  

 

Bedside Testing in 
Unstable Patients 
with Blunt Trauma 
Injury and Suspected 
Abdominal Injury

Evidence based
(Level I)

Bedside ultrasound (FAST), when available, should be the initial diagnostic 
modality in identifying the need for emergency laparotomy.

Eastern Association 
for the Surgery of 
Trauma, 20009 

Diagnosis and Man-
agement of BAI

Evidence based 
(Level II)

Blunt aortic injury should be considered in all motor vehicle crash patients, 
regardless of the direction of impact.

The most useful findings for BAI on chest radiograph are widening of the 
mediastinum, an obscured aortic knob, and opacification of the aortopul-
monary window.

An IV contrast CT scan is the test of choice for diagnosing BAI.

Western Trauma  
Association, 200841 

Bedside Testing and 
Management in Un-
stable Patients with a 
Blunt Trauma Injury 
and Pelvic Trauma

Evidence based
(Levels I and II)

An AP pelvis radiograph and FAST (or DPA) should be performed early.

1. If results of the FAST (or DPA) are positive for hemoperitoneum, the 
patient should go to the OR.

2. If results of the FAST (or DPA) are negative for hemoperitoneum:
• Pelvic stabilization of open injuries should be performed early. 
• Patients who remain unstable should undergo urgent angiography. 
• Patients who stabilize with angiography should then undergo a CT 

scan.

Abbreviations: AP, anterior-posterior; BAI, blunt aortic injury; CT, computed tomography; DPA, diagnostic peritoneal aspiration; FAST, focused assess-
ment with sonography for trauma; IV, intravenous; OR, operating room.
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aortography was used in only 8% of patients.38,39

 With contemporary sensitivities approaching 
100%, CT is the current criterion standard in the 
diagnosis of BAI. Given the high sensitivity, ease of 
performance, and relatively low risk of CT, it should 
be ordered in all patients with a chest radiograph sug-
gestive of BAI. Computed tomography should also 
be broadly used in patients with severe blunt trauma 
to the chest, especially those with a history of frontal 
or lateral deceleration, even when results of the chest 
radiograph are normal. Conventional biplanar angi-
ography has largely been supplanted by CT angiog-
raphy and is rarely utilized except in special circum-
stances at the discretion of the operating surgeon.
  Transesophageal echocardiography (TEE) can 
also be useful in the detection of BAI, especially in 
patients who are too unstable to leave the resuscita-
tion suite. It is also a logical strategy for intraopera-
tive evaluation when patients must travel rapidly to 
the OR for laparotomy or craniotomy. Transesopha-
geal echocardiography is also a useful strategy in 
patients with significant contrast allergies. That being 
said, it is important to recognize that TEE is opera-
tor dependent. In a 2004 review of published trials 
describing the use of TEE in aortic injury, sensitivities 
varied widely (56%-99%), and this variation was pri-
marily a function of how often the test was performed 
at the institution.44 Translating this finding to clinical 

 In both AAST1 and AAST2, the first 3 features on 
this list were by far the most common, with a wide me-
diastinum found in 85% of patients with BAI, loss of 
the aortopulmonary window in 40%, and an indistinct 
aortic knob in 25%.38,39 Figure 3B demonstrates these 
findings in a young patient with an aortic injury; Fig-
ure 3A shows a normal chest x-ray from the same patient 
that was obtained 6 months before the injury.
 Despite the valuable clues that a chest radio-
graph can provide, it is an imperfect tool in the 
detection of BAI, with reported sensitivities vary-
ing widely from 56% to 93%.35,36,38,39 These statistics 
have led several authors to suggest that additional 
imaging of the chest should be routine in patients at 
risk for BAI.42,43 Although no randomized controlled 
studies unequivocally support this stance, it is logi-
cal to aggressively evaluate this catastrophic injury.

Definitive Testing 
In years past, patients considered to be high risk for 
BAI underwent aortography, typically ordered on the 
basis of an abnormal finding on chest radiograph or 
mechanism of injury alone. With the advent of third- 
and fourth-generation multidetector (spiral) CT, 
that invasive diagnostic approach has been virtually 
eliminated. In AAST1, aortography was used in 87% 
of patients and CT in only 35%; in AAST2, CT was the 
primary diagnostic modality (93% of patients), and 

Figure 3. Chest X-ray

Row A

Chest x-ray interpretation for suspected blunt aortic injury (BAI) should focus on the evaluation of: (1) mediastinal width, (2) aortic contour, and (3) the ap-
pearance of the aortopulmonary window. The top x-ray is normal, as are these 3 features. The bottom x-ray was obtained in the same patient 6 months 
later, after BAI. The mediastinum is widened, the aortic contour is disrupted, and the angle of the aortopulmonary window is distorted and reversed.

Row B



EMCC © 2011 8 www.ebmedicine.net • Volume 1, Number 3

 As noted previously, the diagnosis and stabiliza-
tion of BAI are complex exercises. Effective manage-
ment requires a high degree of trauma expertise and 
experience.

Key Points For Blunt Aortic Injury
• A BAI is a potentially lethal injury that should 

be considered in all blunt trauma patients who 
experience major deceleration, including motor 
vehicle crashes, automobile-versus-pedestrian 
injuries, and falls from a significant height.

• A CT scan is the current criterion standard in the 
diagnosis of BAI. Although TEE can be useful, it 
is operator dependent.

• Chest radiography is a useful screening tool in 
the diagnosis of BAI. In large trials, the most im-
portant radiographic findings suggestive of BAI 
were: (1) widening of the mediastinum (> 8 cm), 
(2) blurring of the aortic knob, and (3) loss of the 
aortopulmonary window.

• A BAI seldom occurs in isolation. A diligent 
search for other potential causes of shock and 
time-sensitive conditions is essential.

• In the setting of BAI, other causes of ongo-
ing hemorrhage and/or neurosurgical lesions 
should be rapidly identified. Management of 
these conditions often requires thoughtful stag-
ing of interventions and is best done in experi-
enced trauma centers. 

Pelvic Ring Fractures
Because of the inherent strength of the pelvic bones 
and ligaments, pelvic ring fractures are a marker of 
major energy transfer. Pelvic ring fractures are also 
an independent risk factor for death in patients with 
blunt trauma.49 Patients with pelvic trauma and 
shock on presentation have a mortality rate as high 
as 40% to 50% despite optimal resuscitation.41,50

 When assessing a critically injured blunt trauma 
patient with a pelvic ring fracture, the treating team 
must answer several important questions:
• What type of fracture(s) is it?
• What immediate steps should be taken (eg, 

should the pelvis be stabilized)?
• What is the role of bedside testing?
• Where should the patient go next?

What Type Of Fracture(s) Is It? 
Pelvic fracture classification has important implica-
tions in early decision making. This classification can 
be done with a single anterior-posterior (AP) pelvis 
radiograph or the scout view on an abdominal/pel-
vic CT scan. The objectives are to predict the likeli-
hood of pelvic hemorrhage and associated injuries, 
to assess the need for urgent pelvic stabilization, 
and to communicate effectively with downstream 
providers. The most practical classification system is 
based on the direction of the causative force vec-
tor and divides pelvic ring fractures into 3 types: 

practice, TEE is a useful diagnostic tool if clinicians 
are experienced, but it is error prone if they are not. 
Transesophageal echocardiography should be used 
primarily in circumstances where a CT scan cannot be 
obtained or as an adjunct in the evaluation of suspi-
cious lesions identified with CT.

How Should Blunt Aortic Injury Be Managed In The 
Context Of Multisystem Trauma?
Consider Patient 1, the 33-year-old male with diffuse 
chest pain, signs of shock, a wide mediastinum on 
chest x-ray, and hemoperitoneum on FAST. How 
should the immediate and definitive management of 
this patient’s injuries proceed? 
 The first step is to recognize that the patient’s hy-
potension is most likely caused by a source other than 
aortic injury. Although a small number of patients 
will experience exsanguinating hemorrhage from a 
BAI, this scenario is most commonly associated with 
scene mortality. Patients who survive to hospital 
evaluation typically have a contained pseudoaneu-
rysm. Patients with active bleeding usually present 
with massive hemothorax, often in the absence of rib 
fractures. A diligent search for intracavitary hemor-
rhage and nonhemorrhagic causes of shock should 
proceed as outlined previously. In the case of Patient 
1, the presence of FAST findings positive for free fluid 
and the lack of hemothorax should trigger CT evalua-
tion for intraperitoneal injury if he is stable enough to 
do so or exploratory laparotomy if he is not.
 The second step is to recognize that in the setting 
of BAI, hemorrhage control of other injuries and the 
surgical correction of dangerous space-occupying 
intracranial lesions should come first. As part of this 
approach, all injuries should be “staged” and repaired 
in a defined sequence. Because BAI typically occurs 
with other important injuries, staging of definitive 
repairs should play a major role in decision making.
 Once other coincident injuries have been identi-
fied and stabilized, evidence supports the pharmaco-
logic control of blood pressure and of the heart rate 
until definitive aortic repair is accomplished. This 
reduces shear stress on the aortic wall and decreases 
the risk of rupture.9,45 Short-acting beta-blockers (eg, 
esmolol) are the agents of choice. Given the complexi-
ties of comprehensive injury identification, staging, 
and stabilization, this step may take place after patient 
transfer to a regional trauma center.
 A growing and convincing body of literature has 
demonstrated improved outcomes with endovas-
cular repair of the aorta when compared with open 
surgical repair. In AAST1, 100% of patients under-
went open repair. In AAST2, most repairs (64.8%) 
were performed with endovascular stent grafts. In 
the AAST2 cohort, endovascular stent graft repair 
was associated with reductions in mortality (13% vs 
22%) and postoperative paraplegia (1.6% vs 8.7%). 
Subsequent systematic reviews of the literature have 
confirmed these findings.46-48
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• “Combined” injury patterns are common, es-
pecially AP compression/vertical shear injuries 
(See Figure 7.)

Immediate Steps: Should The Pelvis Be Stabilized? 
Once the fracture pattern has been appropriately 
characterized, it is important to ascertain if the in-
jury has caused the pelvic ring to open or not. Gen-
erally speaking, fractures that open the pelvic ring 
are associated with a significantly greater degree of 
hemorrhage and a higher mortality rate.52 Two rea-
sons account for this: First, pelvic vessels are more 
likely to be torn when the pelvic ring is pulled apart 
by the inciting force; second, the potential space for 
hemorrhage (ie, the pelvic volume) increases as the 
diameter of the pelvic ring increases. Injuries caus-
ing AP compression fractures and/or vertical shear 
fractures have a much higher propensity to open 
the pelvic ring than do lateral compression inju-
ries. Regardless of the fracture pattern, any injury 

(1) lateral compression injuries, (2) AP compression 
injuries, and (3) vertical shear injuries.51

Lateral Compression Injuries
Lateral compression injuries are the most common 
type of pelvic fracture, accounting for roughly two-
thirds of cases.51 As the name suggests, the causative 
force is delivered laterally, as might occur in a “T-
bone” motor vehicle crash or when a pedestrian is 
struck from the side. Laterally directed forces cause 
inward displacement of the ipsilateral hemipelvis, 
hinging on the sacroiliac joint. (See Figure 4a.) 
Radiographic features of lateral compression injuries 
(see Figure 4b) include the following:
• Distinctive horizontal fractures of the anterior 

pelvic ring 
• Crush fractures of the ipsilateral sacrum or iliac 

wing
 
Anterior-Posterior Compression Injuries 
Anterior-posterior compression fractures account for 
20% to 30% of pelvic ring injuries.51 The force vector 
is delivered directly to the front of the patient, as 
might occur during a head-on motor vehicle crash or 
when a pedestrian is struck in the same manner. 
 A force vector delivered to the anterior elements 
of the pelvic ring causes diastasis of the symphysial 
ligaments and/or fracture of the pubic rami. With 
progressive disruption of the anterior elements of 
the pelvis, the posterior ring is pulled apart, usu-
ally through the sacroiliac joint. These injuries are 
often referred to as “open book” pelvic fractures. 
(See Figure 5a on page 10.) Radiographic features of 
AP compression injuries (see Figure 5b on page 10) 
include the following:
• Symphysial diastasis, vertical fractures of the 

anterior ring, or both
• Varying degrees of sacroiliac joint disruption 

and/or fractures through the iliac wing

Vertical Shear Injuries 
Vertical shear injuries, which occur when a vertically 
directed force is transmitted via the extended lower 
extremity, are rare. Vertical shear injuries may result 
from a fall on the extended extremity or from a head-
on motor vehicle crash in which the occupant has the 
leg braced against the brake pedal or the floorboard. 
Significant vertically oriented forces cause disruption 
of both the anterior and posterior pelvic rings, forcing 
one hemipelvis up relative to the other. Severe liga-
mentous injury is the rule. (See Figure 6a on page 11.) 
Radiographic features of vertical shear injuries (see 
Figure 6b on page 11) include the following:
• Severe posterior disruption manifesting as 

complete sacroiliac disruption, a vertical sacral 
fracture, or an iliac wing fracture

• Proportional disruption of the anterior ring in 
the form of vertical symphysial diastasis or pu-
bic rami fractures

Figure 4. Lateral Compression Injury  

The laterally-directed force causes inward rotation of the left hemipel-
vis.

A horizontal fracture of the anterior pelvic ring (arrow) and ipsilateral 
crush fracture of the sacrum (arrowheads) indicate that the causative 
force was delivered from the patient’s left.

A

B
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removed after diagnostic testing if no significant 
fracture is found.
 Available compression devices have differing 
strengths and weaknesses. Sheets are easy to apply 
and can be held in place with a knot or towel clips. 
External fixation devices, which are drilled into the 
pelvic bones, are much more stable, although some 
are large and do not fit in the CT scanner while 
smaller models may contribute to significant imag-
ing artifact and reduce CT image quality. Pelvic 
binders are effective and relatively cheap and can be 
applied by prehospital personnel.

What Is The Role Of Bedside Testing? 
As with all critically injured blunt trauma patients, 
those with pelvic injuries will benefit from the rapid 
diagnosis of the predominant cause(s) of shock. Be-
cause major chest and abdominal injuries are frequent 
companions to pelvic ring fractures, the bedside iden-
tification of these injuries is highly desirable. A single 
AP chest x-ray, a pelvic x-ray, and a FAST examina-
tion will help detect major sources of traumatic shock 
within minutes. It is important to understand that the 
FAST examination in pelvic trauma can miss small 
fluid collections because of disruption of the retro-
peritoneum and that intra-abdominal free fluid in the 
pelvic trauma patient may rarely represent uroperi-
toneum rather than hemoperitoneum.55 Institutional 
pelvic fracture management protocols that apply this 
diagnostic approach along with early external pelvic 
binding, aggressive resuscitation, and early definitive 
therapy have been shown to improve outcomes.41,56-58

Where Should The Patient Go Next? 
Imagine yourself caring for Patient 2, the 26-year-old 
male crash victim with severe lower abdominal and 
pelvic pain and hypotension, a pelvic fracture on 
plain film (see Figure 2 on page 3), a normal chest 
x-ray, and a FAST result that is negative for free fluid 
in the peritoneum and pericardium. What should be 
done in the ED now? 
 You immediately recognize that the patient has 
an AP compression injury with significant diastasis 
of the pubic symphysis. With resuscitation ongoing, 
the team places an external pelvic compression device 
to stabilize the fracture and decrease pelvic volume. 
A blood type and crossmatch are sent in anticipation 
of a transfusion. Despite 2 L of crystalloid solution, 
the patient remains relatively hypotensive, and 2 U 
of pRBCs are ordered. Consideration is also given 
to prevention of coagulopathy, including aggressive 
warming, laboratory assessment, and possible admin-
istration of clotting factors and platelets. At this point, 
you anticipate the need to activate your institutional 
massive transfusion protocol that calls for the early 
use of pRBCs, platelets, and FFP using a 1:1:1 ratio. 
Your team also works diligently to keep the patient 
warm to minimize the risk of coagulopathy.

that opens the pelvic ring must be treated with the 
highest degree of urgency. Adequate IV access, ag-
gressive resuscitation, and measures to stabilize the 
pelvis should be instituted immediately. 
 Pelvic stabilization reduces the potential for on-
going hemorrhage by decreasing  “pelvic volume” 
and providing a tamponade effect. This intervention 
has been shown to decrease transfusion require-
ments and subsequent morbidity and mortality.53,54 
External compression can be achieved rapidly by 
wrapping a sheet around the pelvis at the level of 
the greater trochanter or by the application of a com-
mercial compression device. Such bedside stabiliza-
tion should be undertaken very early in patients 
with suspected pelvic fracture, especially if there 
is associated hypotension. The device can be easily 

Figure 5. Anterior-Posterior Compression 
Injury 

The anteriorly-directed force disrupts the pubic symphysis and liga-
ments of the posterior pelvic ring. This “opens” the pelvic ring and 
increases pelvic volume.

Pubic diastasis (arrow) and disruption of the left sacroiliac joint (ar-
rowheads) indicate that the causative force was delivered against the 
front of the patient.

A

B
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patient with pelvic ring trauma, bedside testing with 
ultrasound, a diagnostic peritoneal aspiration (DPA), 
or both can help lead the way. (See Algorithm 2 on 
page 12.) An unequivocally and dramatically posi-
tive abdominal FAST result or a dramatically positive 
DPA (> 10 mL of gross blood) suggests major intra-
peritoneal hemorrhage and therefore the need for 
immediate laparotomy. Conversely, an unequivocally 
negative FAST or DPA result suggests extraperitoneal 
bleeding as the primary source (most commonly 
related to pelvic fracture, though renal injury or vas-
cular injury must also be considered). In such circum-
stances, immediate angiography should be undertak-
en with the goal of controlling arterial hemorrhage.  
In selected patients with complex pelvic fracture and 
active bleeding, retroperitoneal packing through 
a suprapubic approach may be a useful adjunct to 
improve hemostasis.59,60 The decision between use 
of laparotomy and angiography in patients with a 
positive FAST or DPA result but no signs of massive 
hemoperitoneum is a complex and difficult one that 
must be carefully individualized, ideally in consulta-
tion with the on-call surgeon.
 Patients with persistent or recurring hypoten-
sion indicative of ongoing bleeding despite pelvic 
compression are at extremely high risk of mortality 
and should not be considered candidates for transfer 
until their condition has stabilized unless there are 
truly no local resources to address the hemorrhage. 
Definitive first steps to control hemorrhage — in 
this case angiography or laparotomy — should be 
undertaken at the initial receiving facility if at all 
possible, with subsequent transfer after stabilization. 
The desire to transfer severely injured patients to a 
higher level of care in the shortest possible time is 
understandable; however, the resuscitative capacity 
of even a small hospital ED far exceeds that avail-
able in the back of an ambulance, and the treatment 

 Where should the patient go next? It is impor-
tant to recognize that you have reached a critical 
branch point decision in the care of this complex pa-
tient. From here, there are several possible “destina-
tions” for the patient, including the CT scanner, the 
OR, or the angiography suite. In transiently hypo-
tensive patients who respond to initial fluid therapy 
with sustained improvement in perfusion (fluid 
“responders”), CT imaging is a logical choice. In pa-
tients who remain persistently hypotensive despite 
aggressive initial resuscitation (“nonresponders”) or 
who have repeated periods of hypotension (“tran-
sient responders”), travel to the CT scanner is likely 
a bad choice.
 The key step is to identify the predominant cause 
of persistent shock with the aim of undertaking 
definitive therapy. In the persistently hypotensive 

Figure 6. Vertical Shear Injury 

The superiorly-directed force forces the left hemipelvis upwards. 
This causes major ligamentous disruption of both the anterior and 
posterior ring.

Upward migration of the right hemipelvis versus the left hemipelvis (ar-
rowheads) indicates that the causative force was delivered superiorly 
(arrow).

B

A

Figure 7. Plain Film Pelvic X-ray 

This pelvic x-ray demonstrates a combination anterior-posterior com-
pression/vertical shear injury.
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the clinician should answer 2 questions: 
• Is there hemoperitoneum?
• Is the patient responsive to resuscitation?

Is There Hemoperitoneum? 
As with all multisystem blunt trauma patients in 
shock, a comprehensive search for all hemorrhagic 
and nonhemorrhagic causes should be undertaken, 
guided by the principles outlined in Tables 1 and 2 
(on pages 4 and 5). In the critically injured patient, the 
assessment for abdominal injury centers on the rapid 
bedside evaluation for the presence or absence of he-
moperitoneum. Hemoperitoneum is usually the result 
of solid organ injury (eg, liver, spleen) that damages 
parenchymal arteries and veins. A much smaller 
number of cases involve injury to named blood ves-
sels. These injuries often occur in combination.
 Bedside ultrasound (FAST) is the test of choice 
for the initial evaluation for hemoperitoneum in the 
unstable patient.24,62,63 This should be performed 
after completion of the primary survey. If the FAST 
is negative, the study should be repeated after the 
secondary survey has been completed. A “negative” 
FAST in the setting of blunt trauma and clinical 
shock poses an important dilemma. Unless there is 
clear and convincing evidence of another cause of 
shock, the search for intraperitoneal hemorrhage 
should not cease with sonography. Despite the 
FAST examination’s excellent sensitivity in unstable 
patients,64,65 guidelines continue to support DPA in 
unstable patients in whom a FAST is negative (al-
though, DPA is seldom performed — or taught — at 
this time).23,62,63

delay from mobilizing local resources may be more 
readily tolerated in this setting than the delay caused 
by a seemingly short transfer. 

Key Points For Pelvic Ring Fracture
• Pelvic ring fractures are a sign of major energy 

transfer and should be viewed as markers of 
potentially severe multisystem trauma. 

• Pelvic ring fractures can be classified as: (1) lat-
eral compression injuries, (2) AP compression in-
juries, or (3) vertical shear injuries. Classification 
is helpful to predict risk of ongoing hemorrhage. 
Fractures that increase pelvic volume (ie, AP 
compression injuries and vertical shear injuries) 
pose the highest risk of ongoing bleeding.

• Institutional protocols that incorporate stabiliza-
tion, aggressive resuscitation, and early defini-
tive therapy improve outcomes.

• For community physicians, the essential steps 
are to: (1) recognize the pelvic injury pattern on 
plain film x-ray, (2) institute aggressive resusci-
tation early, (3) employ external pelvic stabiliza-
tion when fracture patterns lead to increased 
pelvic volume, and (4) orchestrate timely trans-
fer to a Trauma Center.

Blunt Abdominal Trauma
Review of the 2010 National Trauma Data Bank® 
Annual Report reveals that abdominal trauma 
accounts for 7% of all injuries treated at regional 
trauma centers, with an associated mortality rate as 
high as 10%.61 Injuries captured by the term “blunt 
abdominal injury” are vast, and management strate-
gies vary. This discussion will focus on the initial ap-
proach to the hemodynamically unstable patient with 
known or suspected blunt abdominal injury, which 
is summarized in Algorithm 3. Using this approach, 

Algorithm 3. Initial Approach To The 
Hemodynamically Unstable Patient With 
Known Or Suspected Blunt Abdominal 
Trauma

1These recommendations are based on Class II Evidence
2Focused assessment with sonography for trauma (FAST) is preferred; diagnostic perito-

neal aspiration can be used if FAST is not applicable or equivocal. 
3The decision to transfer is based on local resources, regional protocols, and expert 

consultation. 
4Vital signs and serial lactates should be used to assess “responsiveness.” Patients who 

experience transient improvement are best characterized as “non-responders.”
5Surgical consultation will help the emergency physician make this determination.

Algorithm 2. Bedside Testing In 
Hemodynamically Unstable Patients With A 
Pelvic Fracture

1These recommendations are based on Class II Evidence
2FAST = Focused assessment with sonography for trauma  
3DPA = Diagnostic peritoneal aspiration (the aspiration of 10 cc of gross blood is positive) 
4Safe and effective performance of DPA requires experience 

Hemodynamically 
unstable pelvic ring 

fracture patient1

• Continue resuscitation
• Repeat FAST (or DPA3,4)
• Consider other causes
• Stabilize the pelvis
• Perform angiography 

• Continue resuscitation
• Consider other causes
• Stabilize the pelvis
• Perform angiography 

Perform 
exploratory 
laparotomy

Preferred:
FAST2

Alternative: 
DPA3,4 if 

FAST is not 
available

Free 
fluid? 

Gross
blood? 

“Responsive” 
to ED 

resuscitation?4

Perform angiography Transfer to intensive care unit

Perform 
exploratory 
laparotomy 

NO NO

NO

YES

YES

YES

Surgical lesion5 

Nonoperative lesion5 Embolization amenable5 

Hemodynamically unstable blunt trauma patient 
with bedside evidence of hemoperitonum1,2,3

Perform abdominal com-
puted tomography
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 Summary

Effective blunt trauma management is an essential 
skill for the emergency clinician. With much at stake 
for the patient and the team, it is essential to follow 
consistent care strategies that adhere to basic princi-
ples while, at the same time, providing the flexibility 
to address a multitude of injury patterns. A system-
atic approach to the evaluation and management of 
traumatic shock is a vital part of this strategy. (See 
Algorithm 1 and Table 1 on page 4).
 Blunt trauma is the most common cause of seri-
ous injury; thus, identifying high-risk scenarios in 
this patient population is especially relevant. Close 
behind traumatic brain injury, BAI and pelvic ring 
fractures are among the most lethal injuries in the 
blunt trauma patient. Intra-abdominal injury is also 
common and is associated with significant morbidi-
ty. The rapid identification and effective stabilization 
of these injuries saves lives.

 Case Conclusions

Your team immediately recognized the need to transfer 
both patients to a Level I trauma center, and air medical 
transport was arranged. As the team leader, you re-
viewed the mechanisms of injury with the on-call trauma 
surgeon, emphasizing that because both patients were 
unrestrained in high-speed collisions, multisystem inju-
ries were almost certain. You then provided the following 
brief, targeted summaries for these patients:
 Patient 1: The patient’s vital signs have improved 
somewhat with crystalloid infusion, and he has attained 
a blood pressure reading of 105/81 mm Hg and a pulse 
rate of 97 bpm. There is concern about BAI based on chest 
radiography, and the positive FAST result has raised the 
specter of a coincident intra-abdominal injury. Vital signs 
will be carefully monitored during transport, with crys-
talloid therapy ongoing. Uncrossmatched blood will be on 
hand if needed. In consultation with the receiving trauma 
surgeon, it is agreed that heart rate control with a beta-
blocker should be deferred until all injuries are identified 
and the patient is stabilized.
 Patient 2: After reviewing the pelvic x-ray demon-
strating a significant AP compression injury with pubic 
diastasis, you immediately recognized the risk of hemor-
rhage. Although it is not definitive, the negative FAST re-
sult has made life-threatening intra-abdominal hemorrhage 
less likely. A pelvic stabilizer has been applied, and fluid 
therapy has been continued with crystalloid solution and 2 
U of pRBCs. A repeated blood pressure reading is 108/77 
mm Hg, and the patient’s pulse rate has decreased to 109 
bpm. You have splinted the patient’s right leg, and distal 
pulses have remained intact. Aggressive resuscitation with 
normal saline and blood will continue during transport, 
and efforts will be made to keep the patient warm. 
 After hanging up the phone, the trauma surgeon 
worked quickly to mobilize a number of vital resources, 

 For patients who stabilize after initial resuscita-
tion, CT imaging of the abdomen and pelvis is the 
usual next step. Contemporary CT scanners provide 
excellent image quality with short acquisition times 
and allow for solid organ injury staging. Despite 
these advantages, the use of CT should be tempered 
by the associated risk of time and exposure to con-
trast and radiation.8

Is The Patient Responsive To Resuscitation? 
Definitive management (ie, the most appropriate 
“next step”) is dependent first and foremost on the 
patient’s response to resuscitation. Persistent or 
recurrent hypotension in the face of ongoing resus-
citation is an indication for immediate exploratory 
laparotomy.62,63 Patients with hemoperitoneum who 
stabilize after an initial period of  hypotension will 
ultimately fall into 1 of 3 categories: (1) those with 
injuries requiring surgical repair, (2) those with 
injuries amenable to angiographic embolization, and 
(3) those with injuries amenable to nonoperative 
management and close observation.55,61-65 Consulta-
tion with an experienced trauma surgeon will help 
the team determine the most appropriate disposi-
tion. Early involvement of interventional radiology 
should also be considered.
 The decision to transfer the patient with blunt 
abdominal trauma is complex, and this should be 
based on the careful consideration of patient factors, 
local resources, and regional protocols. As men-
tioned previously, the resuscitative capabilities in 
the ED greatly exceed those in the back of an ambu-
lance, and patients who have persistent or recurrent 
hypotension are at very high risk of mortality during 
even a short transfer.  Immediate laparotomy for 
control of hemorrhage should be undertaken if at all 
possible and represents the best chance for survival.  
For community physicians, 2 of the most important 
pitfalls are unnecessary delays for imaging (eg, 
obtaining a CT in an unstable patient with a positive 
FAST) and failure to consider immediate laparotomy 
prior to transfer.

Key Points For Blunt Abdominal Trauma
• In the hemodynamically unstable blunt trauma 

patient, ultrasound is the study of choice for the 
initial evaluation for hemoperitoneum.

• Persistent or recurrent hypotension in the pa-
tient with hemoperitoneum is an indication for 
immediate laparotomy.

• Computed tomography imaging provides valu-
able information in patients who stabilize with 
resuscitation and assists with injury staging and 
planning for definitive management.  The most 
common injuries are to the liver and spleen, and 
many of these injuries can be managed nonop-
eratively in patients without hypotension or 
ongoing transfusion requirement.
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underwent an uncomplicated splenectomy. He was then 
taken to interventional radiology, where the trauma 
surgeon, radiologist, and thoracic surgeon partnered to 
perform endovascular stenting of the aorta.
 Patient 2: The patient remained intermittently labile 
during transfer despite several liters of crystalloid solution 
and 4 U of pRBCs. His blood pressure reading on arrival 
was 95/70 mm Hg, and his pulse rate was 115 bpm. A 
FAST examination repeated in the ED was still negative 
for free fluid. With this information, the patient was taken 
directly to the angiography suite, where an arterial injury 
of the posterior pelvic ring was successfully embolized.
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 CME Questions
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Visit www.ebmedicine.net/CME today to receive your 
free CME credits. 

1. Shock results when:
 a. Systolic blood pressure is < 90 mm Hg 
 b. Oxygen delivery is inadequate to meet   

 tissue demands 
 c. Tachycardia or hypotension is    

 nonresponsive to crystalloid infusion 
 d. There is uncontrollable hemorrhage

2. Which of the following is not a benefit of admin-
istering pRBCs, platelets, and FFP in a 1:1:1 ratio?

 a. Less likelihood of requiring exploratory   
 laparotomy 

 b. Lower incidence of coagulopathy 
 c. Lower mortality 
 d. Lower overall transfusion requirements

3.  Which of the following is not a radiographic find-
ing suggestive of BAI?

 a. Indistinct aortic knob 
 b. Left-sided pleural cap 
 c. Loss of the aortopulmonary window 
 d. Leftward deviation of the trachea  
  and/or nasogastric tube 
 e. Widening of the mediastinum

4. The most common type of pelvic fracture is:
 a. Lateral compression injury 
 b. AP compression injury 
 c. Vertical shear injury

Volume 1, Number 2 Errata 
In Volume 1, Number 2 of EMCC, there was an error in the Clinical 

Pathway, “The Reevaluation Of Patients Placed On Noninvasive 
Ventilation,” on page 10. The boxes following “Prepare for immediate 
tracheal intubation” should have been removed, as it is not required to 
use bi-level NIV or to continue conventional trauma resuscitation after 
you prepare for immediate tracheal intubation. Some practitioners may 
choose to preoxygenate using NIV immediately prior to induction for 
intubation; however, this is not a required step or part of any evidence-
based guideline. 

We apologize for any confusion this may have caused.    
A corrected PDF of this pathway is now available online at   
www.ebmedicine.net/NIVpathway.
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