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Minor Trauma Management: Part II
This is the second issue in the series on minor trauma. This issue deals with neck 

and chest injuries. Emergency providers must differentiate between minor injuries 
and the rarer serious injuries, all while being cost effective and avoiding unneces-
sary radiation.

— Sandra M. Schneider, MD, Editor

Minor Neck Trauma
It is estimated that more than one million whiplash injuries occur each year 

due to motor vehicle collisions. Barnsley et al1 estimated that the annual inci-
dence of symptoms due to whiplash injury is 3.8 cases per 1,000 population. 
The annual incidence of spinal cord injury is predicted to be 40 cases per one 
million population in the United States, or 12,000 new cases each year. In 
2012, an estimated 270,000 people in the United States experienced a spinal 
cord injury. Since 2005, the average age of spinal cord injury has remained at 
41.0 years, with 80.6% of injuries reported to the national database involving 
male patients. Motor vehicle collisions account for 39.2% of spinal cord injuries, 
followed by falls (28.3%) and acts of violence (14.6%).2

History
An accurate history, including mechanism of injury, is particularly important 

in the evaluation of patients with blunt cervical trauma, as it is an important 
factor in deciding who needs c-spine imaging.3 If the neck trauma is a result of 
a motor vehicle collision, it is important to determine where the vehicle was 
struck, where the patient was seated, if restraints were used, if airbags deployed, 
and if the patient was ejected from the vehicle. If the mechanism of injury was 
from a fall, it is important to determine the height from which the patient fell 
and any events that precipitated the fall, such as syncope or seizure. Question 
the patient regarding the quality, severity, and location of pain. Associated signs 
and symptoms, such as loss of consciousness, presence of weakness, or paresthe-
sias, are particularly important.

Physical Examination
Asking the patient questions provides key information about airway patency, 

the patient’s mental status, and the patient’s ability to breathe. Emergency phy-
sicians should always evaluate the patient for signs of intoxication, as the physi-
cal examination of an intoxicated patient may be unreliable. While maintaining 
spinal precautions, inspect and palpate the entire neck and back for injury. Open 
the cervical collar and inspect the neck for midline trachea, crepitus, hematoma, 
or lacerations that could compromise the airway. Palpate the neck for the pres-
ence of focal midline cervical tenderness and paraspinal tenderness. It is impor-
tant to remember that paraspinal muscle tenderness without midline tenderness 
does not exclude vertebral injury. Based on the 2001 prospective study of 8,924 
subjects by Stiell et al, posterior midline tenderness only had 86% sensitivity for 
clinically important c-spine injury.3 

Perform a complete neurological examination of the patient as soon as 
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possible, with periodic serial exami-
nations to assess the possibility 
of an evolving spinal cord injury. 
Examine the patient’s motor func-
tion thoroughly, followed by a sen-
sory examination. (See Figure 1.) A 
dermatome map aids in identifying 
the area of deficit. (See Figure 2.) 
This should be assessed initially using 
light touch, moving from any area 
of diminished sensation to an area of 
normal sensation. While light touch 
assesses the posterior column of the 
spinal column, pinprick assesses the 
anterior column. Note the presence 
or absence of reflexes and rectal tone 
as well. 

Radiographic Indications
Because a spinal cord injury may 

lead to devastating neurologic 
consequences, clinicians have his-
torically taken a liberal approach to 
imaging the c-spine after trauma.4 
According to the results of the 
National Hospital Ambulatory Care 
Survey, only 4% of c-spine radio-
graphs demonstrate a fracture.5 
Two clinical decision rules have 
been developed to guide physicians 
in their use of radiography. The 
National Emergency X-Radiography 
Utilization Study (NEXUS) Low-
Risk Criteria are based on a mul-
ticenter, prospective observational 
study involving 34,069 trauma 
patients. The decision rule requires 
patients to meet five criteria to be 
classified as having a low probability 
of injury: no midline cervical ten-
derness; no focal neurologic deficit; 
normal alertness; no intoxication; 
no painful, distracting injury. (See 
Table 1.) The decision rule identi-
fied all but eight of 818 patients 
who had spinal injuries. Only two 

of these patients had clinically sig-
nificant injury: one required surgical 
stabilization of an injury, and neither 
sustained permanent neurologic 
injury. The sensitivity, specificity, 
and negative predictive value of the 
NEXUS were 99.0% (95% CI, 98.0–
99.6%), 12.9% (95% CI, 12.8–13%), 
and 99.8% (95% CI, 99.6–100%), 
respectively.6

To address the low specificity 
of the NEXUS, Stiell et al3 devel-
oped the Canadian Cervical Spine 
Rule (CCS) based on 25 selected 
clinical predictors of spine injury. A 

prospective cohort sample of 8,924 
adults who presented to the ED was 
evaluated by plain radiography, CT, 
and a structured follow-up telephone 
interview. The resultant model and 
the CCS comprised three main ques-
tions: Is there any high-risk factor 
present that mandates radiography 
(i.e., age 65 years or older, danger-
ous mechanism, or paresthesias in 
extremities)? Is there any low-risk 
factor present that allows safe assess-
ment of range of motion (i.e., simple 
rear-end motor vehicle collision, sit-
ting position in the ED, ambulatory 

 z The Nexus and Canadian rules help to identify patients 
who are low risk for cervical spine injury after trauma. 

 z A distracting injury, particularly on the upper torso, may 
prevent the patient from appreciating a neck injury. It 
is best to image these patients, as significant injuries, 
though rare, can be missed.

 z Patients with rib fractures are best treated with pain 
medications and, if necessary, rib blocks. Rib binders are 
not recommended.

 z Methylprednisolone is no longer recommended for all 
patients who sustain a spinal cord injury. 

Executive Summary

Figure 1: Spinal Cord Level

The spinal cord level of injury can be delineated by physical examination, including 
a detailed neurologic examination. 
Reprinted with permission from: Tintinalli’s Emergency Medicine: A Comprehensive 
Study Guide, 7th Edition, Tintinalli JE, Stapczynski JS, Ma OJ, Cline DM, Cydulka RK, 
Meckler GD, Figure 255-15, Page 1724, Copyright McGraw-Hill 2011
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at any time since injury, delayed 
onset of neck pain, or absence of 
midline c-spine tenderness)? Can the 
patient actively turn his or her neck 
45° to the left and right? The sensi-
tivity and specificity of the CCS were 
100% (95% CI, 98–100%) and 42.5% 
(95% CI, 40–44%), respectively.3 (See 
Table 2.)  

Stiell et al7 designed a prospective 
cohort study comparing the CCS 
and the NEXUS criteria. Among 
the 8,283 patients in the study, 
169 (2%) had clinically important 
c-spine injuries. The CCS was more 
sensitive than the NEXUS criteria 
(99.4% vs. 90.7%, P < 0.001) and 
more specific (45.1% vs. 36.8%, P < 
0.001) for injury, and its use would 
have resulted in lower radiography 
rates (55.9% vs. 66.6%, P < 0.001). 
The CCS would have missed one 
patient, and the NEXUS criteria 
would have missed 16 patients with 
important injuries. Stiell and col-
leagues concluded that the CCS is 
superior to the NEXUS criteria with 
respect to sensitivity and specificity, 
and would result in reduced rates of 
radiography.

The NEXUS and CCS criteria have 
both been compared to the gold 
standard c-spine CT scan. In a pro-
spective study, 2,606 blunt trauma 
patients were evaluated at a level I 
trauma center. Of the 2,606 patients, 
157 were found to have c-spine 
fractures on CT scan. The NEXUS 
criteria missed 26 of these 157 
patients. Of the 26 missed fractures, 
19 required further intervention, 
with 16 requiring collars, two requir-
ing surgical intervention, and one 
requiring a halo brace.8 The CCS 
was evaluated in a prospective study 
of 3,201 blunt trauma patients; 192 
patients were found to have a c-spine 
injury. In this trial, the CCS main-
tained 100% sensitivity as compared 
with CT, and no fracture was missed 
using this tool.9

Distracting Injuries
Controversy exists regarding 

what constitutes a distracting injury. 
The NEXUS investigators’ defini-
tion of a distracting injury included 
long bone fractures, visceral injury 

requiring surgical consultation, large 
lacerations, degloving injury or crush 
injury, large burns, or any other 
injury producing acute functional 
impairment.10 The Canadian study’s 
definition of distracting injury was 
“injuries such as fracture that are 
so severely painful that the neck 
examination is unreliable.”3 The 
concept that certain injuries may 
distract patients from other injuries 
is based on the gate theory of pain, 
in which distracting injuries may 
induce sufficient signaling through 
the spinal pathways that the patient 
may not notice spinal injuries. The 
proximity of the two painful stimuli 
to each other plays a major role in 
that one painful stimulus may inhibit 
another.11  

Chang et al12 conducted a prospec-
tive cohort study of 4,698 patients 
undergoing radiographic evalua-
tion of the spine following blunt 
trauma. Of the 4,698 patients, 336 
had distracting injuries as the sole 
documented indication for obtaining 
radiographic studies of the vertebrae. 
Eight of the 336 patients had 14 
acute vertebral injuries, including 
compression fractures (5), transverse 
process fractures (7), spinous process 

fracture (1), and c-spine rotary sub-
luxation (1). Distracting injuries in 
the eight patients included 13 bony 
fractures. The authors concluded 
that in patients with distracting inju-
ries, bony fractures of any type were 
important for identifying patients 
with vertebral injuries. Other types 
of injuries such as lacerations, soft-
tissue contusions, head injuries, 
bony dislocations, abrasions, visceral 
injuries, dental injuries, burns, and 
ligamentous injuries did not contrib-
ute to the sensitivity for detection of 
vertebral injuries.

Heffernan et al13 conducted a 
prospective observational study of 
adult blunt trauma patients who 
underwent c-spine plain film radi-
ography. Of 406 subjects, 10% had 
a c-spine fracture, of which 18% 

Figure 2: Dermatomes for Sensory Examination

Reprinted with permission from: Tintinalli’s Emergency Medicine: A Comprehensive 
Study Guide, 7th Edition, Tintinalli JE, Stapczynski JS, Ma OJ, Cline DM, Cydulka RK, 
Meckler GD, Figure 255-16, Page 1725, Copyright McGraw-Hill 2011.

Table 1: NEXUS Low-risk 
Criteria

1. No midline cervical 
tenderness
2. No focal neurologic deficit
3. Normal alertness
4. No intoxication
5. No painful distracting injury
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had a non-tender c-spine and an 
associated upper torso injury. No 
patient with injuries isolated to the 
lower torso and a non-tender neck 
had a c-spine fracture. The study 
concluded that upper torso injuries 
may be sufficiently painful to distract 
from a reliable c-spine examination, 
and in the presence of isolated pain-
ful lower torso injuries, patients are 
not distracted and may be aware of 
spine tenderness. However, this was 
a single-center study and limited by a 
small sample size; thus, caution must 
be exercised when excluding a lower 
extremity injury as a distracter.

In 2012, Rose et al13 conducted 
a study involving 761 blunt trauma 
patients with at least one distracting 
injury. A physician clinically cleared 
patients without complaints of pain 
and tenderness on physical examina-
tion. To evaluate if they missed any 
fractures, all patients clinically cleared 
with distracting injuries underwent 
CT scanning of the entire c-spine. 
A physician had initially clinically 
cleared 464 of the patients with dis-
tracting injuries. Following CT, only 
one patient (0.2%) who had been 
clinically cleared had a c-spine injury. 
Clinical exam had 99% sensitivity and 
greater than 99% negative predictive 
value for c-spine clinical examination 

in awake, alert patients with blunt 
trauma and distracting injuries. This 
was a single-center study and was 
limited by a relatively small sample 
size; hence, caution must be exer-
cised when distracting injuries are 
present.

Radiographic Evaluation
A 3-view, cross-table lateral, 

anteroposterior, and open-mouth 
odontoid c-spine series was once 
the mainstay of c-spine radiographic 
evaluation. In a prospective study on 
the reliability of standard plain film 
screening of the c-spine, 23 patients 
(0.07% of all patients) had 35 inju-
ries (including three unstable c-spine 
fractures) that were not visualized 
on adequate plain film imaging.10 
These patients represented 2.81% of 
all injured patients with blunt trauma 
undergoing radiographic evalua-
tion. Mower et al concluded that 
standard 3-view imaging provides 
reliable screening for most patients 
with blunt trauma, but will fail to 
identify significant unstable injuries 
on occasion.  

In a 667-patient study of patients 
who had plain films and CT, 60 (9%) 
had an acute c-spine injury.15 Plain 
films had 45% sensitivity and 97.4% 
specificity. CT of the c-spine had 

100% sensitivity and 99.5% specific-
ity. All clinically significant injuries 
were detected by c-spine CT.  

Holmes and Akkinepalli16 pub-
lished a meta-analysis comparing 
plain films to CT of the c-spine. The 
pooled sensitivity for plain radiog-
raphy was 52%, whereas it was 98% 
for CT. Other authors have reported 
similar findings.17-22 In two studies, 
c-spine CT was more time-efficient 
than plain films of the c-spine.23,24  

CT has supplanted plain radiog-
raphy as the primary modality for 
screening suspected c-spine injury 
after trauma in many institutions. 

Magnetic resonance imaging 
(MRI) is considered the gold stan-
dard when cord injury is suspected 
without bony injury. After blunt 
trauma, spinal cord injury is uncom-
mon, with a reported incidence of 
0.1–0.5%.21,25-27 MRI may demon-
strate other surgically correctable 
lesions such as acute disc herniations, 
bony compression, epidural and 
subdural hemorrhage, and vertebral 
artery occlusion. MRI is not appro-
priate for hemodynamically unstable 
patients because resuscitation and 
monitoring are difficult in the MRI 
suite. Contraindications to MRI 
include the presence of a pacemaker, 
non–MRI-compatible cerebral 
aneurysm clips, and metallic foreign 
bodies. The indications for emergent 
MRI include the presence of neuro-
logic deficits attributable to spinal 
cord injury or suspicion of ligamen-
tous injury on plain films or CT.

Interpretation of Plain 
Radiographs

The first priority is to ensure that 
the films are of good quality and that 
the lateral view visualizes the C7–T1 
junction. A retrospective review of 
216 trauma patients found that fail-
ure to visualize C7 and the C7–T1 
junction was the most common error 
in radiographic assessment of c-spine 
injury.28  

Cross-table Lateral View. 
Alignment. Three lines are used to 
assess alignment. (See Figure 3A.) 
Line 1 is the prevertebral soft tis-
sue and extends down the posterior 
aspect of the airway. It should be 

Table 2: Canadian Criteria for Detecting Clinically 
Important Cervical Spine Injury

High-risk Factors
• Age greater than 65 years
• Fall greater than 1 meter
• Axial loading injury
• High speed, rollover, or ejection motor vehicle collision
• Motorized recreational vehicle or bike collision
• Presence of paresthesias

Low-risk Factors
• Simple rear-end MVC

 – Not pushed into oncoming traffic
 – Not hit by large bus or truck
 – No rollover
 – Not hit by high-speed vehicle

• Sitting position in the emergency department
• Ambulatory anytime
• Delayed onset of neck pain
• No midline cervical tenderness
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several millimeters from the first 
three or four vertebral bodies, and 
then move further away at the laryn-
geal cartilage. Line 1 should be 
less than one vertebral body width 
from the anterior vertebral bodies 
and should have a smooth contour. 
Line 2 follows the anterior vertebral 
bodies and should be smooth and 
uninterrupted. Line 3 connects the 
posterior vertebral bodies and should 
be smooth and uninterrupted. Line 
4 connects the posterior junction of 
the lamina with the spinous process. 
The spinal cord lies between lines 3 
and 4. Any offset of either of these 
lines could mean a bony structure 
is impinging on the cord. Line 5 is 
not really a line so much as a collec-
tion of tips of the spinous processes. 
Their size and appearance are quite 
variable, although C7 is consistently 
the largest. A fracture of one of the 
spinous processes by itself is not a 
serious injury, but may herald a more 
serious injury. 

Assess the distance between the 
anterior arch of C1 and odontoid 
process (dens) of C2. This is best 
assessed in the lateral view, and the 
normal distance should not exceed 
3 mm in adults.29 A widening of this 
space may indicate a Jefferson frac-
ture of C1.

Bones. Evaluate the bones for 
obvious fractures and loss of verte-
bral body height. Acute compression 
fractures of the vertebral bodies and 
metastatic osteoblastic lesions result 
in areas of increased bone density.

Cartilage. Examine the disc spaces 
for widening or narrowing, either of 
which could indicate an acute trau-
matic injury. If the disc space is nar-
rowed, it will usually be secondary to 
degenerative disease and accompa-
nied by osteophytosis and sclerosis. 
Anterior or posterior widening of the 
intervertebral space or the interspi-
nous space may be the only clue to 
an unstable dislocation.

Soft Tissues. Assess the soft tis-
sues of the retropharyngeal space for 
the presence of prevertebral swell-
ing and hemorrhage, which may be 
the only radiographic sign of spinal 
injury. The retropharyngeal space is 
measured from the anterior border 

of C2 to the posterior wall of the 
pharynx and should not exceed 6 
mm. The space from the anterior 
border of the body of C6 to the pos-
terior wall of the trachea should not 
exceed 22 mm. 

In a retrospective study of 106 
subjects and 93 control patients, a 
C2 prevertebral soft-tissue measure-
ment greater than 6 mm had 59% 
sensitivity and 84% specificity for 
fractures at C1–C4. A C6 preverte-
bral soft-tissue measurement greater 
than 22 mm had 5% sensitivity 
and 95% specificity for fractures at 
C4–C7. Cutoffs of 6 mm at C2 and 
22 mm at C6 as markers of c-spine 
injury failed to identify a large 

proportion of patients with c-spine 
fractures.29 

Odontoid View. The lateral 
margins of the C1 ring should be 
aligned within 1–2 mm of the articu-
lar masses of the axis. The articular 
masses of C2 should appear sym-
metrical, as should the joint spaces 
between the articular masses of 
C1 and C2, as long as there is no 
rotation of the head. The distance 
between the odontoid and the C1 
medial border should be equal, but 
a discrepancy of 3 mm or more 
is often seen in patients without 
pathology. A vertical line bisecting 
the odontoid process should form 
a 90-degree angle with a line across 
the superior aspect of the C2 articu-
lar masses. (See Figure 3B.)

Anteroposterior View. The spi-
nous processes should form a straight 
line, and the laryngeal and tracheal 
air shadows should be midline. Verify 
the regular outline of the lateral 
masses, and view the pedicles end-on 
to check for fracture. The spinous 
processes should form a straight line 
down the middle of the vertebral 
body and should be equidistant 
apart. If one spinous process is out of 
line with the others, a jumped facet 
may be present. (See Figure 3C.)

Oblique Views. Oblique views of 
the c-spine may be ordered to con-
firm a suspected posterior laminar 
fracture, a unilateral facet dislocation, 
or an actual subluxation. CT is often 
used.

Swimmer’s Lateral View. This 
view is often obtained to visualize 
the cervicothoracic junction when it 
is obscured by the shoulders on the 

Figure 3A: Spinal Cord 
Level

 

1 2 3 
4 

Line 1 is the soft-tissue line that is 
closely applied to the posterior border 
of the airway through the first five 
vertebral body segments. Line 1 then 
widens around the laryngeal cartilage 
and runs parallel to the remainder 
of the cervical vertebrae. Line 2 
demarcates the anterior border of 
the cervical vertebral bodies. Line 3 
is the posterior border of the cervical 
vertebral bodies. Line 4 is drawn by 
connecting the junction of the lamina 
at the spinous process, which is 
called the spinolaminar line. 

Figure 3B: Odontoid View
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true lateral. If the swimmer’s lateral 
view cannot be obtained, CT is usu-
ally required.

Flexion and Extension Views. 
Flexion and extension views are 
obtained when there is concern for 
ligamentous injury despite negative 
standard radiographs. Instability of 
the c-spine is suggested by any of 
the following: greater than 3.5 mm 
horizontal displacement between the 
discs; displaced apophyseal joints; 
widened disc spaces; greater than 
30% loss of disc height; the presence 
of a prevertebral hematoma.30 In the 
acute setting, flexion and extension 
radiographs have been reported to 
have high false-positive and false-
negative rates.31-33 Studies such as 
CT and MRI appear to be superior 
imaging modalities in patients with 
severe, localizing symptoms who 
have normal radiographs.34-36

Management
Pre-hospital Treatment. Pre-

hospital personnel should have a 
high suspicion of c-spine injuries, 
and spinal immobilization should 
be initiated at the scene prior to 
transport. A 2003 Cochrane review 
identified no randomized controlled 
trials that evaluated pre-hospital 
spinal immobilization in the trauma 
patient.37 Spinal immobilization 
has never been proven to prevent 

secondary spinal injury.38  
Kwan and Bunn39 reviewed 17 ran-

domized controlled trials comparing 
various types of spinal immobiliza-
tion devices in 529 healthy volun-
teers. Substantial head and neck 
motion were reported regardless of 
whether rolled towels or commercial 
foam wedges were used. The cur-
rent protocol for pre-hospital spinal 
immobilization has a strong histori-
cal precedent based less on objective 
evidence and more on concern that 
a patient with an injured spine may 
deteriorate neurologically without 
immobilization.40 Estimates in the 
literature regarding the incidence of 
neurologic injury due to inadequate 
immobilization may have been exag-
gerated.38,41 However, there are 
examples of patients whose spinal 
injury occurred after immobilization 
devices were removed.  

Many pre-hospital providers per-
form “precautionary immobiliza-
tion” due to fear of missing a spinal 
cord injury. Spinal immobilization 
can result in increased scene time, 
increased patient pain, and subse-
quent unnecessary radiographic test-
ing.38,42,43 Large prospective studies 
are needed to validate decision cri-
teria to identify the subset of trauma 
patients that benefits from spinal 
immobilization. 

Treatment of Cervical Strain 
and Non-specific Soft-Tissue 
Injury. Routine treatment for acute 
cervical strain injuries often consists 
of pain medications, non-steroidal 
anti-inflammatory drugs (NSAIDs), 
and muscle relaxants. Range-of-
motion exercises and physical 
therapy may also be beneficial, but 
are not usually prescribed from the 
ED. Cervical collars are generally not 
helpful. Dehner et al44 compared two 
vs. 10 days of immobilization with a 
soft collar and found no difference 
in terms of pain, range of motion, or 
disability. In a randomized, parallel-
group trial of 458 patients treated 
with immobilization, mobilization, 
or no specific treatment, there were 
no significant differences in preven-
tion of pain, disability, and work 
capability one year after injury.45 

Treatment of Cervical Spine 

Injury. If a c-spine injury is identi-
fied on radiography, surgery may be 
necessary to relieve impingement 
on the spinal cord caused by for-
eign bodies, herniated discs, bony 
fracture fragments, or an epidural 
hematoma.46,47 

Pharmacotherapy in acute spinal 
cord injury is controversial. The 
National Acute Spinal Cord Injury 
Study suggested high-dose methyl-
prednisolone therapy when admin-
istered within eight hours of spinal 
cord injury.48 The recommended 
dose of methylprednisolone is 30 
mg/kg intravenous bolus, followed 
by an infusion of 5.4 mg/kg/h. 
The infusion is maintained for 24 
hours in patients who are treated 
within three hours of injury, and for 
48 hours in patients treated within 
3–8 hours of injury. The overall 
methodology of the trial has been 
criticized.49 A subsequent random-
ized trial using an identical treatment 
protocol failed to demonstrate any 
benefit of corticosteroid therapy.50 In 
addition, the American Academy of 
Neurologic Surgeons questioned the 
benefits of treatment.51 At this time, 
no substantial evidence supports the 
utilization of methylprednisolone for 
acute blunt spinal cord injury, and its 
use should be considered an option 
for treatment.  

Discharge Criteria
Musculoskeletal injuries of the 

spine involving mild to moder-
ate discomfort and no neurologic 
impairment, abnormal radiographic 
findings, or other injuries requiring 
hospitalization are best handled on 
an outpatient basis. These patients 
should be followed-up closely, as 
27% of patients experiencing neck 
pain in the ED following trauma will 
continue to have symptoms at one 
year after injury.52,53

Patients with minor trauma and 
insignificant mechanisms of injury 
who have isolated, stable cervical 
vertebral body compression fractures 
or spinous process fractures may be 
managed on an outpatient basis if 
there is no evidence of neurologic 
or ligamentous impairment and the 
patient’s pain can be adequately 

Figure 3C: Anteroposterior 
View



www.emreports.com  Emergency Medicine Reports / Volume 34, Number 12 / June 2, 2013 139

controlled with oral pain medica-
tions. Appropriate close follow-up 
should be established in all instances, 
as even minor spinal injuries may be 
associated with prolonged disability 
resulting from chronic pain.52-55 

A patient with a radiographically 
normal c-spine imaging but con-
tinuous pain concerning for c-spine 
injury may be discharged with a hard 
collar if appropriate follow-up care 
can be established prior to discharge. 
If follow-up care cannot be arranged, 
an alternative approach would be to 
obtain a CT scan or MRI, as indi-
cated, to evaluate the c-spine further.

Minor Chest Trauma
Approximately 50% of patients 

sustaining thoracic trauma will have 
a chest wall injury, with 10% of those 
injuries considered minor trauma. 
Simple rib fractures are the most 
common form of minor chest injury, 
accounting for more than half of 
blunt trauma thoracic injuries.56 The 
overall incidence is probably higher 
because not all rib fractures are seen 
on chest radiographs or otherwise 
detected.57 Ribs usually break at the 
point of impact or at the weakest 
point along the posterior angle of 
the rib. The fourth through ninth 
ribs are most commonly involved, 
while ribs 1–3 are relatively protected 
and ribs 9–12 are mobile, allowing 
movement at the anterior end.

History
Rib fractures can occur second-

ary to high- or low-energy stresses, 
depending on the patient’s age, 
pre-existing medical conditions, and 
mechanism of injury. The elderly 
usually sustain rib fractures because 
of a fall from a standing height, 
while rib fractures in younger adults 
are more often the result of a motor 
vehicle collision. Rib fractures can 
also occur following repeated stress 
from increased physical activity or 
poor biomechanics in sports-related 
activities such as rowing.

Physical Examination
Inspect the chest wall for contu-

sion, abrasions, seat belt sign, and 
other signs of trauma. Observe the 

respiratory cycle for paradoxical 
chest wall movements or flail chest 
segments. A scaphoid abdomen 
may indicate a diaphragmatic injury 
with herniation of the abdominal 
contents into the chest. Palpation of 
the chest wall may reveal localized 
tenderness or crepitus due to frac-
tures. Palpation of the chest with the 
patient coughing or straining may 
reveal abnormal motion of an unsta-
ble portion of the chest wall better 
than visual inspection. Percussion 
of the chest wall may be helpful in 
determining if hemothorax or pneu-
mothorax is present. Dullness of per-
cussion over the one side of the chest 
following trauma may be the first 
sign of hemothorax, while hyper-res-
onance may indicate pneumothorax. 
Unilaterally decreased breath sounds 
may indicate the presence of hemo-
thorax or pneumothorax.

Radiographic Indications 
for Chest Radiograph

Conventional PA and lateral chest 
radiography has long been the main-
stay in screening and diagnosis of 
thoracic injuries in stable patients 
with minor chest trauma.58,59 Several 
investigators have reported that in 
the absence of clinical indicators 
of trauma, the elimination of chest 
radiographs does not compromise 
patient care or lead to missed injuries 
or delays in diagnosis.60-62 In one 
study, the negative predictive value 
of the trauma surgeon’s judgment 
was 98.2%, which was superior to 
the use of clinical indicators alone. 
Reliance on the opinion of the 
trauma surgeon would have elimi-
nated 49.9% of chest radiographs 
and prevented $100,078.22 worth 
of radiological reading charges. 

Rodriguez et al63 conducted a pro-
spective, multicenter observational 
study in an attempt to derive a deci-
sion instrument for patients that 
require chest imaging. The decision 
instrument derived included: chest 
pain; chest wall tenderness; distract-
ing injury; rapid deceleration; intoxi-
cation; age greater than 60 years; 
and altered mental status. Among 
the individual criteria, chest pain and 
chest wall tenderness had the highest 

sensitivity (65%) for thoracic injury. 
The combination of all seven crite-
ria being positive had the following 
screening performance: 99.3% sen-
sitivity (95% CI, 97.4–99.8%), 14% 
specificity (95% CI, 12.6–15.4%), 
99.4% negative predictive value 
(95% CI, 97.8–99.8%), and 11.7% 
positive predictive value (95% CI, 
10.5–13.1%). More data are cur-
rently needed to validate this rule for 
selective imaging in chest trauma.

Paydar et al64 performed a pro-
spective cross-sectional study on 
1,008 hemodynamically stable blunt 
trauma patients with negative physi-
cal examinations for chest trauma. Of 
the 1,008 subjects, only one (0.1%) 
had an abnormal chest radiograph, 
and that was unrelated to trauma. 

In 2006, Davis and Affatato65 
found no difference between medica-
tions prescribed based on whether 
a fracture was diagnosed by the ED 
physician, indicating that interpreta-
tion of the rib series did not influ-
ence the ED physician’s treatment 
plan. 

Fifty percent of single rib fractures 
are not seen on the initial radiograph 
study.66 In patients with a low-risk 
mechanism of injury, radiographs are 
not necessary if there are normal vital 
signs and physical examination find-
ings, adequate oral pain control, and 
if the identification of an uncom-
plicated rib fracture would not alter 
injury management. However, if 
there is concern for pneumothorax 
or hemothorax, or if there are signs 
of thoracic injury, a radiograph 
should be obtained.67,68

CT scans are significantly more 
effective than chest radiographs 
for detecting rib fractures, but if 
rib fractures are strongly suspected 
or recognized on a clinical basis, 
a routine CT scan is not required 
unless other intrathoracic pathology 
is suspected. In most cases of minor 
chest trauma, radiographs should 
be ordered prior to CT. If injuries 
such as hemothorax, large pneu-
mothorax, widened mediastinum, 
fracture of the first or second ribs, 
significantly displaced ribs, or frac-
tured sternum are present, a chest 
CT scan should be obtained. It is 
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also important to remember that if 
the patient has fractures of the lower 
ribs and has abdominal pain related 
to intra-abdominal injury, a CT scan 
of the abdomen and pelvis should be 
performed.69  

Treatment of Minor 
Chest Trauma

The cornerstone of rib fracture 
management is pain control.57 
Pain limits the ability to cough 
and breathe deeply, resulting in 
sputum retention, atelectasis, and 

reduction in functional residual 
capacity. Systemic opioids are often 
the first-line management for reliev-
ing pain. However, opioids cause 
sedation, respiratory depression, and 
cough suppression.70 Considering 
the potential side effects associated 
with opioid analgesic use, regional 
anesthetic techniques may be used to 
assist with pain control.

Intercostal nerve blocks are a 
simple and time-tested method for 
managing pain in patients with rib 
fractures, even in the ED.71 Success 

depends on blocking the intercostal 
nerves proximal to the fracture site. 
An intercostal nerve block posterior 
to the mid-axillary line will ensure 
blockade of the lateral cutaneous and 
anterior branch of the intercostal 
nerve.72 Due to overlapping innerva-
tions from the segments above and 
below it, blocking intercostal nerves 
above and below the fracture site is 
necessary. The reported incidence of 
complications includes nerve injury 
in 1.9 per 10,000 blocks, and pneu-
mothorax incidence after intercostal 
nerve block is low.72,73 (See Figure 4.)

Oral analgesics such as NSAIDs 
and acetaminophen, which do not 
depress the central nervous system or 
the cardiovascular system, are useful 
adjuncts for mild to moderate pain. 

Pain relief must be effective or 
patients will not maintain activ-
ity, and taking pain medications 
30–45 minutes before activity and 
deep-breathing exercises is advised. 
Binders, belts, circumferential rib 
taping, and other restrictive devices 
should not be used because they 
promote hypoventilation with subse-
quent atelectasis and pneumonia.74

Admission Criteria
Patients should be admitted to the 

hospital for intractable pain not con-
trolled with intercostal nerve blocks 
and opioid analgesics, inability to 
cough or clear secretions, compro-
mised pulmonary function, or elderly 
patients with significant underly-
ing pathology such as diabetes or 
congestive heart failure.75 There is 
a linear relationship between the 
number of fractures in all age groups 
and the development of complica-
tions.76 However, using the number 
of rib fractures alone as the threshold 
for admission is not advised, as each 
clinical situation requires individual 
evaluation.

In the elderly population, an 
increasing number of fractured ribs 
is associated with increasing morbid-
ity and mortality.77,78 Bulger et al77 
studied rib fractures in patients older 
than 65 years and found that with 
each additional rib fracture, mor-
tality increased by 19% and risk of 
pneumonia increased by 27%. Aside 

Figure 4: Cross-sectional View of Intercostal Nerve 
Anatomy

A, Cross-sectional view of intercostal nerve anatomy. Note the posterior area where the 

intercostals block is usually performed (arrow at the angle of the rib/posterior axillary line) 

so the anesthetic will block the lateral cutaneous, lateral mammary, and anterior cutaneous 

branches. Note that the vein and artery lie under the inner portion of the rib, offering them 

protection from the anesthetizing needle. B, The anesthetizing needle is advanced until 

it touches the rib, an obvious sensation to the operator. The needle is walked down the 

inferior portion of the rib until it is felt to drop off the bone. The needle is advanced a few 

millimeters and a generous amount of anesthetic (2-4 mL per rib). Too deep penetration risks 

pneumothorax. Reprinted with permission from: Roberts JR, Hedges JR. Clinical Procedures in 

Emergency Medicine, 5th Edition. Figure 31-2, page 528, Copyright Elsevier 2010.
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from elderly patients with single rib 
fractures whose pain is adequately 
controlled, most patients older than 
65 years should be evaluated beyond 
the ED in either an outpatient 
observation unit or admitted as an 
inpatient.79 

Discharge Criteria
Most patients with simple rib frac-

tures may be discharged. Patients 
with adequate pain control, no 
other system injuries, normal pul-
monary function with no signs of 
lung parenchyma injury, and ability 
to cough and clear secretions may 
be discharged from the ED with 
strict precautions to return if short-
ness of breath develops, pain is not 
controlled with the medications 
prescribed, or if temperature exceeds 
38°C. Patients should follow up with 
their primary care provider within 
48–72 hours if their symptoms do 
not improve.80 Inform patients prior 
to discharge that they will experience 
severe pain for several days and that 
the rib fracture will take approxi-
mately six weeks to heal. 

Summary
What first appears to be a minor 

injury may be significant. Emergency 
physicians must make rapid, cost-
effective assessments of patients with 
minor injuries, diagnosing those 
patients who have serious injuries 
from the vast majority who do not.

The authors are military service members 
who prepared this work as part of their offi-
cial duties. Title 17 U.S.C. 105 provides that 
“Copyright protection under this title is not 
available for any work of the United States 
Government.” Title 17 U.S.C. 101 defines 
a United States Government work as a work 
prepared by a military service member or 
employee of the United States Government as 
part of that person’s official duties.
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CME Questions

1. Of the following, which is the appropri-
ate study to order to evaluate C7 and the 
C7-T1 junction?
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A. swimmer’s lateral view
B. flexion and extension views
C. oblique view
D. C7 and the C7-T1 junction are not 

required for evaluation of the cervi-
cal spine and no further studies are 
required at this time

2. Which of the following is not a NEXUS 
low-risk criteria?
A. no focal neurological deficit
B. no intoxication
C. no pain on flexion/extension of the 

neck
D. no midline tenderness

3. The retropharyngeal space is measured 
from the anterior border of C2 to the 
posterior wall of the pharynx and should 
not exceed ____ mm. 
A. 1 mm 
B. 6 mm
C. 22 mm 
D. 16 mm

4. Which of the following is an appropriate 
treatment for rib fractures?
A. restrictive rib binder
B. circumferential rib belt
C. circumferential rib taping
D. opioid pain medications

5. What percentage of single rib fractures are 
not seen on the initial radiograph study?
A. 5%
B. 25%
C. 50%
D. 95%

6. A 75-year-old male fell against a coun-
ter and has five rib fractures. There 
are no other injuries. He can be safely 
discharged.
A. true
B. false

7. Which of the following is the best treat-
ment for a 45-year-old with a fractured 
rib?
A. bed rest for five days
B. pain medication and normal daily 

activity, deep breathing exercises
C. admission to the hospital
D. apply a rib binder

8. Which of the following would be consid-
ered a distracting injury when evaluating a 
patient with a possible neck injury?
A. an open humerus fracture
B. a laceration on the great toe
C. an abrasion over the little toe
D. a tetanus shot given 15 minutes ago

9. Which of the following is a recommended 
treatment for cervical strain?
A. hard cervical collar for two weeks
B. soft cervical collar for two weeks
C. pain medication
D. repeat radiographs in one month

10. Which of the following is not a high-risk 
criteria by the Canadian rule?

A. delayed onset of pain
B. age older than 65 years
C. axial load injury
D. high-speed rollover accident
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Exclusive to our subscribers Rapid Access Management Guidelines

Minor Trauma 
Management:  

Part II

Spinal Cord Level

The spinal cord level of injury can be delineated by physical examination, including 
a detailed neurologic examination. 
Reprinted with permission from: Tintinalli’s Emergency Medicine: A Comprehensive 
Study Guide, 7th Edition, Tintinalli JE, Stapczynski JS, Ma OJ, Cline DM, Cydulka RK, 
Meckler GD, Figure 255-15, Page 1724, Copyright McGraw-Hill 2011

Reprinted with permission from: Tintinalli’s Emergency Medicine: A Comprehensive 
Study Guide, 7th Edition, Tintinalli JE, Stapczynski JS, Ma OJ, Cline DM, Cydulka RK, 
Meckler GD, Figure 255-16, Page 1725, Copyright McGraw-Hill 2011.

1. No midline cervical 
tenderness
2. No focal neurologic defi cit
3. Normal alertness
4. No intoxication
5. No painful distracting injury

High-risk Factors
• Age greater than 65 years
• Fall greater than 1 meter
• Axial loading injury
• High speed, rollover, or ejection motor vehicle collision
• Motorized recreational vehicle or bike collision
• Presence of paresthesias

Low-risk Factors
• Simple rear-end MVC

 – Not pushed into oncoming traffi c
 – Not hit by large bus or truck
 – No rollover
 – Not hit by high-speed vehicle

• Sitting position in the emergency department
• Ambulatory anytime
• Delayed onset of neck pain
• No midline cervical tenderness

Dermatomes for Sensory Examination NEXUS Low-risk 
Criteria

Canadian Criteria for Detecting  
Clinically Important Cervical Spine Injury



Supplement to Emergency Medicine Reports, June 2, 2013: “Minor Trauma Management: Part II.” 
Authors: Justin L. Weppner, DO, Lieutenant, Medical Corps, USN, Naval Medical Center Ports-
mouth, Portsmouth, VA; and James A. McCombs, DO, Lieutenant, Medical Corps, USN, Naval 
Medical Center Portsmouth, Portsmouth, VA.
Emergency Medicine Reports’ “Rapid Access Guidelines.” Copyright © 2013 AHC Media, a division 
of Thompson Media Group LLC, Atlanta, GA. Editors: Sandra M. Schneider, MD, FACEP, and J. 
Stephan Stapczynski, MD. Senior Vice President/Group Publisher: Donald R. Johnston. Executive 
Editor: Shelly Morrow Mark. Managing Editor: Leslie Hamlin. For customer service, call: 1-800-
688-2421. This is an educational publication designed to present scientific information and opinion to 
health care professionals. It does not provide advice regarding medical diagnosis or treatment for any 
individual case. Not intended for use by the layman.

1 2 3 
4 

Line 1 is the soft-tissue line that is 
closely applied to the posterior border 
of the airway through the fi rst fi ve 
vertebral body segments. Line 1 then 
widens around the laryngeal cartilage 
and runs parallel to the remainder 
of the cervical vertebrae. Line 2 
demarcates the anterior border of 
the cervical vertebral bodies. Line 3 
is the posterior border of the cervical 
vertebral bodies. Line 4 is drawn by 
connecting the junction of the lamina 
at the spinous process, which is 
called the spinolaminar line. 

Spinal Cord Level Odontoid View

Anteroposterior View

Cross-sectional View of Intercostal  
Nerve Anatomy

A, Cross-sectional view of intercostal nerve anatomy. Note the posterior area where the 

intercostals block is usually performed (arrow at the angle of the rib/posterior axillary line) 

so the anesthetic will block the lateral cutaneous, lateral mammary, and anterior cutaneous 

branches. Note that the vein and artery lie under the inner portion of the rib, offering them 

protection from the anesthetizing needle. B, The anesthetizing needle is advanced until 

it touches the rib, an obvious sensation to the operator. The needle is walked down the 

inferior portion of the rib until it is felt to drop off the bone. The needle is advanced a few 

millimeters and a generous amount of anesthetic (2-4 mL per rib). Too deep penetration risks 

pneumothorax. Reprinted with permission from: Roberts JR, Hedges JR. Clinical Procedures in 

Emergency Medicine, 5th Edition. Figure 31-2, page 528, Copyright Elsevier 2010.


