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ABSTRACT

As musculoskeletal disorders are a common cause of
emergency department visits in the United States, it is vital
for nurses and nurse practitioners to understand the decision
rules for ordering imaging tests when triaging patients

with musculoskeletal complaints. Proper knowledge and
command of selecting the most appropriate imaging for
these frequent emergency department presentations will
help reduce costs, decrease ionizing radiation exposure, and
increase patient throughput. This article reviews the current
evidence-based literature for musculoskeletal imaging in the
emergency department and discusses the epidemiology,
etiology, management, and prevention of the most common
musculoskeletal disorders.
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usculoskeletal disorders, the most common cause
of pain and disability in the United States, result
in 30 million emergency department (ED) visits
annually, a number that is projected to rise.'?
Increased ED census levels have led to a national
crisis of ED overcrowding, with subsequent excessive
wait times and lengthy patient stays.” In an effort to
increase throughput, advanced nurse practitioners may
initiate and interpret diagnostic imaging studies.*> Bene-
fits associated with nurse-initiated imaging orders include
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increased patient satisfaction, increased ED efficiency,
and shorter ED lengths of stay.? Studies also demonstrate
high concordance in ordering appropriate musculoskel-
etal imaging studies when comparing protocol-driven
nurse-initiated orders with those of physicians.®

Limiting unnecessary imaging not only improves pa-
tient flow and reduces costs but also increases patient
safety by reducing exposure to unnecessary ionizing ra-
diation.” Therefore, nurses need to understand decision
rules for ordering imaging studies, as well as become fa-
miliar with the American College of Radiology Appropri-
ateness criteria to guide decision making when triaging
or caring for patients with musculoskeletal complaints.?
This article reviews the current evidence-based literature
for musculoskeletal imaging in the ED and reviews the
epidemiology, etiology, management, and prevention
of the most common musculoskeletal disorders encoun-
tered in the ED. These disorders are categorized into the
following: (1) upper extremities, (2) spine, and (3) lower
extremities. At the end of the article, we present 3 case
studies for an interactive readership experience.

UPPER EXTREMITIES

Wrist Pain

Wrist injuries can range from simple strains to fractures
and dislocations. Upon arrival in the ED, acute suspected
fractures of the radius and ulna should be evaluated by
ordering posteroanterior (PA), lateral, and medial oblique
views of the wrist.”!* All patients with wrist injuries should
be examined for navicular tenderness on palpation. The
navicular or scaphoid bone is the most frequently frac-
tured carpal bone. Patients with scaphoid or navicular
bone fractures normally describe a history of blunt blow
or a fall onto the wrist with subsequent focal pain in the
navicular region of the wrist. Any patient with tender-
ness or appropriate mechanism of injury for a suspected
scaphoid fracture should be imaged using the PA ulnar
deviation or navicular view in addition to the PA, lateral,
and medial oblique views (Figure 1) of the wrist.!' These
fractures can be easily missed on initial radiographic eval-
uation because of the overlapping anatomy of the wrist. If
scaphoid tenderness is present and radiographs are nega-
tive for fracture, then the patient should be splinted in
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Figure 1. Oblique view of an acute scaphoid fracture (arrow).

a thumb spica splint and an urgent magnetic resonance
image (MRI) should be obtained to evaluate for an occult
scaphoid fracture. Occult scaphoid fractures can disrupt
the tenuous blood supply of the scaphoid, resulting in
avascular necrosis (Figure 2), poor healing, and poor
functional outcomes. Magnetic Resonance Imaging is the
most accurate test with high specificity and sensitivity for
both scaphoid fractures and scapholunate instability.'?

Rotator Cuff Disorders

As one of the most common causes of shoulder pain sec-
ondary to upper extremity trauma or repetitive motion,
rotator cuff disorders can result in significant disability
among laborers, athletes, and older adults.” Previous
studies have shown that about 10% of athletic injuries
involve the shoulder and account for 3.9% of new ED
visits'%; therefore, nurses should understand the appro-
priate imaging guidelines for shoulder complaints. The
best initial imaging study for patients with suspected ro-
tator cuff disorders is a musculoskeletal ultrasound of
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Figure 2. Scaphoid collapse from avascular necrosis.

the affected shoulder, though its utility is limited by op-
erator expertise and availability.” Ultrasound enables the
clinician to assess the tendons while they are in motion
and to compare the affected with the unaffected shoul-
der. Major advantages of ultrasound include low cost and
ionizing radiation. However, MRI is the most accurate
test for confirming a diagnosis of rotator cuff tear while
also evaluating other pertinent structures of the shoulder,
such as the biceps tendon and labrum. In the ED setting,
routine shoulder radiographs should not be ordered, in
a patient with suspected rotator cuff injury, unless the
patient has a history of recurrent tendinopathy or is non-
responsive to conservative therapy.'? Patients should be
instructed that the best prevention against rotator cuff
disorders is daily exercises to keep the shoulder muscles
strong and flexible. The best initial management consists
of cryotherapy and nonsteroidal anti-inflammatory drugs
(NSAIDs), despite the lack of strong scientific evidence.'®

Adhesive Capsulitis (Frozen Shoulder)

With a prevalence of about 3% in the general popula-
tion and 20% diabetics, frozen shoulder is the most
common musculoskeletal problem seen in orthope-
dics."” This disorder occurs more commonly in middle-
aged adults. Symptoms include unilateral nocturnal pain
with impaired range of motion." Patients with diabetes

WWW.JOURNALOFTRAUMANURSING.coM 171

Copyright © 2014 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.



having unilateral shoulder pain and stiffness without any
underlying cause should be suspected for this disorder.
Diagnosis is generally based on the history and physi-
cal examination demonstrating limited shoulder range of
motion, particularly movements that stretch the capsule
(eg, abduction and external rotation).'? Plain radiographs
have limited diagnostic value and should only be used
to rule out comorbidities.” MR arthrography is useful in
challenging cases. For severe symptoms that fail con-
servative therapy, intra-articular glucocorticoid injections
are recommended; however, oral corticosteroids are not
beneficial.® Intra-articular dilation is another treatment
option with similar efficacy to intra-articular glucocorti-
coid injections.?!

Shoulder Dislocation

Glenohumeral dislocation, the most frequent type of joint
dislocation, is a common reason for ED visits.?? Anterior
dislocations are more common than posterior disloca-
tions, and any patient with a posterior dislocation should
be assessed for antecedent seizure or electrocution injury.
Shoulder dislocation typically occurs after a high-velocity
fall or shoulder stress and is associated with shoulder de-
formity and severe pain. Patients with a history of dislo-
cated shoulder joints are also at risk for future dislocations
because of ligamentous injury, so care must be taken to
avoid recurrence. Prevention includes shoulder-strength-
ening exercises, wearing protective gear while playing
sports, and avoiding falls. Evaluation for shoulder disloca-
tion requires and axillary view (Figures 3A and 3B), of the
shoulder in addition to the routine anteroposterior (AP)
views in the external and internal rotation.'** Except in

the case of suspected axillary artery injury, computed
tomography (CT) scans are not routinely used as a diag-
nostic test. Emergency treatment of acute dislocation in-
cludes reduction followed by shoulder immobilization.'?

Clavicular Fractures

These common fractures normally occur as a result of
blunt trauma to the shoulder region. The typical presenta-
tion includes localized pain and deformity along the clavi-
cle because of hematoma and bony disruption. The pre-
ferred imaging study for diagnosing clavicular fractures
is an isolated AP view radiograph (Figure 4). When the
AP view does not reveal a fracture despite a high clinical
suspicion, a 30-degree cephalic view should then be or-
dered.* Because of the associated risk of pneumothorax
or neurovascular impingement injuries, the physical as-
sessment should also include chest auscultation and distal
extremity neurovascular examination. Treatment of clav-
icular fractures includes ice application, rest, and NSAIDs.

Acute Epicondylitis (No Trauma)

Medial and lateral epicondylitis, more commonly known
as golfer’s and tennis elbow, respectively, have a preva-
lence of about 1% in the general population.” Epicondy-
litis results from inflammation along the flexor and exten-
sor tendons of the elbow joint from repetitive or overuse
injury. Patients may also complain of neck and shoulder
pain; therefore, a complete upper extremity examination
including the cervical spine should be performed.* Imag-
ing studies are not indicated initially, and patients should
be managed with conservative therapy including coun-
terforce splints and topical or oral NSAIDs. However, if

Figure 3. (A) Anterior dislocation (axillary view). (B) Shoulder positioning postreduction.

172  www.JOURNALOFTRAUMANURSING.COM

Volume 21 | Number 4 | July-August 2014

Copyright © 2014 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.



Figure 4. Left comminuted mid/distal clavicular fracture (arrow).

symptoms worsen or do not improve with conservative
therapy, AP, oblique, and lateral radiographs of the elbow
should be performed including AP in full extension, lat-
eral at 90 degrees and medial oblique views. Magnetic
resonance imaging and CT are only used to confirm re-
fractory cases, to plan for surgical correction, or to rule
out associated tendon or ligamentous tears.”” Patients
should be instructed that the best way to prevent acute
epicondylitis is to strengthen the muscles of the forearm
and to use sports equipment appropriate for body size
and muscle strength.

Elbow Pain After Trauma

Three-view radiographs as described above should be
performed for any patient with a history of elbow trauma
to reduce poor functional outcomes.” Additional views,
including lateral stress and axial views, may be ordered
to further identify fracture/dislocation or joint effusions. If
a visible posterior fat pad is seen, then occult radial head
fracture and joint effusion should be suspected. Magnetic
resonance imaging can be used to identify any injuries
to lateral and medial collateral ligaments.'*® Radial head
fractures can be treated with a sling, and a double-
sugar-tong splint should be used to stabilize fractures
of the distal humerus or olecranon.

Forearm Pain After Trauma
Hand and forearm fractures have been reported to
account for up to 1.5% of all ED visits in the United
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States.*® Suspected Injury to the radius or ulna, which are
the most common fractures, should prompt imaging of
the forearm. Conventional radiographs including AP and
lateral views can identify Colles, Smith, Galeazzi, and
Monteggia fractures.?3!' Emergent reduction is indicated
for cases of neurovascular compromise or fracture insta-
bility. If reduction must be delayed, then fractures should
be immobilized and patients should receive narcotic an-
algesics.®® Stable fractures can be treated with a double-
sugar-tong splint or a well-molded sugar tong instead of
circumferential casting.** Proper positioning within the
splint should be maintained, and frequent icing along
with range of motion exercises for the fingers should be
recommended.

Trauma to Hands and Fingers

Radiographic imaging for traumatic hand and finger inju-
ries includes PA, lateral, and pronation-oblique views to
identity fractures and possible foreign bodies. For thumb
views, an AP view should be ordered.**3* Open fractures,
especially of the distal phalanx, will require antibiotics,
debridement, and thorough inspection for foreign bodies.
Focused ultrasound with a high-frequency transducer is
recommended for nonmetal or bony foreign bodies such
as wood splinters.

SPINAL DISORDERS

Cervical Spine Trauma

Motor vehicle and sporting accidents are major causes
of acute neck injuries presenting to the ED.® Patients
with acute neck trauma should be evaluated according
to Advanced Trauma Life Support guidelines. Nurses
should anticipate potential airway involvement and pre-
pare accordingly.® Using the Canadian Cervical Spine
Rule (CCSR), any individual who meets one of the fol-
lowing criteria should undergo emergent spinal imaging:
(1) age greater than 65 years, (2) extremity paresthesias,
or (3) dangerous mechanisms of injury such as a fall
from greater than 3 ft, axial cranial force, road accident at
greater than 100 km/hr or accidents from motorized rec-
reational vehicle such as all-terrain vehicles. For patients
who do not meet these criteria, screening should include
range of motion testing and a thorough spinal and neu-
rological examination before radiographs are excluded.’”
Adult patients meeting one of the CCSR criteria should
undergo noncontrast CT of the cervical spine, which is
faster and more accurate than plain radiographs for as-
sessing spinal fractures.® Plain radiographs should not
be ordered after CT spinal evaluation.” Wearing seat-
belts, protective gear, and modifying the home environ-
ment to minimize the risk of falling should be discussed
with all patients to reduce the chances or severity of
traumatic injuries.
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Thoracolumbar, Lumbar, or Thoracic Spine

Blunt Trauma

It is estimated that the incidence of thoracolumbar frac-
tures in patients presenting at major trauma centers rang-
es from 8% to 15%.% Injuries of the thoracolumbar spine
can be devastating and are often associated with other
major injuries. Therefore, spinal immobilization must be
maintained until spinal column or cord injury has been
excluded while addressing immediate life-threatening
conditions.” Under the National Emergency X-Radiogra-
phy Utilization Study criteria, for patients presenting at
the ED after trauma, spinal injury cannot be excluded if
any one of the following symptoms is present: subjective
back pain, evidence of drug or alcohol intoxication, fo-
cal spinal tenderness on palpation, neurological deficits,
and altered mental status.®* AP and lateral radiographic
views of lumbar and thoracic spine must be ordered if
any one of the above-mentioned symptoms is present.
If the radiograph reveals a fracture or is difficult to in-
terpret, a noncontrast CT or MRI should be performed.*
Moreover, in the presence of neural and complex injuries,
advanced imaging such as CT and MRI should also be
considered. The most accurate imaging modality is MRI,
which provides a detailed evaluation of soft tissue and os-
seous pathology. It is normally used when conventional
radiographs are inconclusive or a more occult injury such
as an epidural hematoma is suspected.” Thoracolumbar
fractures normally occur because of compressive forces,
older age, female sex, and osteoporosis being major risk
factors. Older adults with a history of minor injury but
who are symptomatic are at high risk for traumatic injury
and should be imaged. For healthy adults with a history
of mild blunt trauma and no evidence of risk factors, such
as intoxication, or symptoms, diagnostic imaging is not
necessary.

Acute Back Pain

As one of the most common reasons for seeking medi-
cal care, acute back pain accounts for 3.2% of all emer-
gency visits in the United States.”® In 2006, more than 44.4
million patients visited a physician with a complaint of
back pain.® Back pain is also costly. It is predicted that
about $50 billion of the health care cost is expended on
the treatment of low back pain.®# Chronic back pain
is also associated with psychosocial costs including re-
duced quality of life and costs to employers because of
the loss of productivity. Risk factors for back pain include
smoking, obesity, age, sex, race, sedentary work, and low
educational level.®% The differential diagnosis for back
pain is diverse. Radiographs are usually not recommend-
ed when patients present with nontraumatic acute back
pain without neurological deficits or indicators of serious
injury because the overuse of imaging is associated with
increased back pain costs of care.®
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Radiographs are also not indicated for back pain
associated with sciatica, sharp leg pain associated with
extremity paresthesias, because acute sciatica typically re-
solves after conservative treatment with analgesics and
NSAIDs.* Sciatica can result from lumbar disc herniation
(LDH), spinal stenosis, and degenerative spondylothesis.
Lumbar disc herniation that causes sciatica typically in-
volves 14-L5 and L5-S1 nerve roots. Physical examina-
tion of the patient with suspected LDH includes level-
specific neurologic testing including patellar and ankle
reflexes, strength testing including toe and heel walking,
and straight-leg raising. Although the straight-leg raise
test is sensitive for LDH, it is not specific. Middle-aged,
obese male smokers who perform repetitive heavy lifting
are particularly susceptible to LDH.>"** Patients present-
ing with neurological deficits, extreme pain despite con-
servative care, or lack of resolution of symptoms after
6 weeks of usual care should be referred for an MRI to
visualize the intervertebral discs.”>? Lumbar disc hernia-
tion cannot be identified with conventional radiographs.
Treatment for LDH includes physical therapy, gradual
return to work, and conservative treatment. Clinical prac-
tice guidelines for the management of acute back pain
guide treatment and reduce costs of care and unnecessary
imaging.” Patients who do not improve with conservative
care should be referred for multidisciplinary rehabilitation
or for possible surgical intervention.” Patients with back
pain should be counseled that the single best way to pre-
vent LDH is to maintain a normal body mass index, exer-
cise regularly, maintain good posture, and stop smoking.

Cauda Equina Syndrome

Although generally rare with only 2 to 4 cases per 10 000
patients, cauda equina syndrome (CES) is an emergent
condition that, if untreated, can lead to permanent spinal
disability.>* Symptoms associated with CES include severe
back pain, saddle anesthesia, incontinence of bowel/
bladder, and sexual dysfunction. Tumors, trauma, inflam-
matory conditions, and spinal stenosis in the region of
L4-S4 can all trigger CES. Although there is no particular
set of risk factors, it is believed that individuals who are at
risk of LDH are the most susceptible.>>* Clinical diagnosis
of CES can yield false positives; therefore, confirmatory
MRI in patients suspected of CES is indicated.” Treatment
for confirmed cases requires urgent spinal decompression
to prevent poor functional outcomes and disability.”

Musculoskeletal Chest Wall Pain

Chest pain is the second most common reason for vis-
its to the ED, and chest pain of musculoskeletal origin
results in a significant number of ED visits.” The most
common causes of musculoskeletal chest wall pain are
costochondritis and lower rib pain syndromes. Although
radiographs are not indicated to diagnose costochondritis
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and lower rib pain syndromes, they are indicated to
evaluate for serious causes of chest pain such as pneu-
mothorax or pericardial effusion. Treatment for musculo-
skeletal chest pain includes NSAIDs and rest.®¢!

Rib Fractures

It has been reported that up to 66% of blunt chest wall
trauma results in rib fractures.®? Although rib fractures
are rarely life threatening, imaging can help to detect or
exclude more serious pathological injuries, such as pneu-
mothorax, flail chest, or pulmonary contusion.” AP and
lateral chest radiographs are considered the best initial
imaging test to diagnose lung injuries associated with rib
trauma, although these images can miss up to 50% of
fractures.”® CT scan is the most accurate (both high sen-
sitivity and specificity) imaging test in assessing rib frac-
tures but is not routinely performed because of cost and
radiation exposure.* Treatment is usually limited to pain
management as ribs normally heal after a few weeks. In
patients with persistent focal rib/chest pain, a bone scan
of the chest (high sensitivity but low specificity) can be
useful in detecting occult rib fractures that may be missed
on CT.%

LOWER EXTREMITY

Femoral Neck Fractures

Hip fractures account for 316 000 inpatient hospitaliza-
tions annually in the United States, with aggregated
costs estimated at $4.9 billion.® Hip fractures are associ-
ated with significant disability and rates are anticipated
to increase along with a growing aging population.”’
Risk factors for hip fractures include older age, osteopo-
rosis, sedentary lifestyle, diabetes mellitus, early meno-
pause, high intake of phosphorus, metabolic bone dis-
eases, bisphosphonate therapy, and metastatic cancer.®®
Hip fractures are most common in older adults after a
ground-level fall. Physical examination findings typically
include localized hip pain, extreme difficulty in walking,
and external rotation, and leg shortening of the affected
extremity.” Hip radiographs including AP and (surgical)
lateral views should be urgently ordered (Figure 5). Be-
cause 20% of hip fractures can be fatal,” advanced im-
aging such as MRI should be ordered for patients with
negative radiographs but high clinical suspicion. CT scans
should only be considered if MRI is not readily available
as MRI has a greater sensitivity.”"’> Definitive treatment for
hip fractures requires orthopedic surgery. Preventing hip
fractures by reducing hazards within the home such as
installing nongrip rugs and eliminating extension cords in
walkways to prevent falls are important modifications.”
Menopausal women should be counseled to obtain bone
density/osteoporosis screening and to maintain an ade-
quate dietary intake of calcium and vitamin D.”
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Figure 5. Subcapital fracture—sclerotic line suggests impaction
(arrow).

Septic Arthritis

Risk factors for septic arthritis include prosthetic joints,
skin infection, human immunodeficiency virus type 1
infection, age greater than 80 years, diabetes mellitus,
intravenous drug abuse, and rheumatoid arthritis.” Sep-
tic arthritis results when organisms are introduced and
spread hematogenously to extremity joints.” Patients typi-
cally present with sudden onset of severe joint pain as-
sociated with movement, fever, and malaise. If untreated,
septic arthritis can be life threatening in 5% of the cases.”
Definitive diagnosis of septic arthritis includes synovial
fluid aspiration and analysis. Treatment is based on cul-
ture and sensitivity of the joint aspirate. Although radio-
graphs are neither sensitive nor specific, they should be
ordered to develop a baseline and to rule out osteomyeli-
tis. Magnetic resonance imaging has a specificity of 98%
to detect joint effusions and inflammation.” Patients who
receive joint surgeries should be counseled to follow up
for symptoms of systemic infection.

Knee Pain

As the largest joint in the body in terms of volume and
surface area of cartilage, the knee joint is extremely
susceptible to injury, repetitive stress, and arthritis.”
It is reported that 1.3 million ED visits occur annu-
ally in the United States for knee pain at an annual
cost of $1 billion.®8 The Ottawa knee rule criteria,
along with a history and physical examination, should
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be followed to reduce unnecessary imaging. According
to the Ottawa knee rules, AP and lateral radiographs
of the knee should be obtained on the basis of the
following findings®®3:

1. Isolated tenderness of patella or at the head of fibula
2. Age 55 years or more

3. Inability to flex the knee to 90 degrees

4. Inability to bear weight for 4 steps

Patients who meet none of the aforementioned cri-
teria do not require imaging, but should be advised to
return for follow-up if their pain does not improve within
7 days.” If radiographs are negative for fracture or dislo-
cation and the patient has persistent symptoms suspicious
for soft tissue trauma or occult fracture, an MRI should be
ordered to evaluate for ligamentous, cartilaginous, and
meniscal injuries, which cannot be seen on plain radio-
graphs. Meniscal injuries commonly occur during joint
twisting while weight bearing, and patients may report
joint locking when walking. Patients presenting with liga-
mentous injuries, such as anterior cruciate ligament, may
report a history of a direct blow to the knee followed by
swelling and joint instability.***

Ankle Sprain

It is estimated that more than 23 000 people per day are
treated for ankle sprains in the United States, making
them one of the most common musculoskeletal injuries.*
Athletes performing excessive side-to-side motion are the
most vulnerable. Patients normally present to the ED af-
ter inversion or eversion stress complaining of swelling,
decreased mobility, and throbbing pain exacerbated by
weight bearing. To reduce unnecessary imaging, evaluate
the patients using Ottawa ankle rules (which have 100%
sensitivity for ankle or mid foot fractures).”” According to
Ottawa ankle rules, patients meeting the following criteria
should receive AP, 20-degree medial oblique, and lateral
ankle radiographs:

1. Inability to bear weight immediately after the
injury and in the ED for 4 steps

2. Point tenderness along the distal 6 ¢cm of the
posterior margin of tibia or at the fibula

Point tenderness at the base of the fifth metatarsal or
at the navicular tarsal bone along with the inability to
bear weight warrants an AP, 20-degree medial oblique,
and lateral foot radiograph. Advanced imaging, such as
MRI or CT, should only be considered in patients with
negative radiographs of the foot or ankle with function-
al disability and in patients with a history of recurrent
ankle sprains. Magnetic resonance imaging is the most
accurate test for detecting tears of ankle ligaments.”
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Any patient with difficulty walking, heel pain, and loss
of dorsiflexion should be evaluated for acute Achilles
tendon rupture. Conservative treatment of ankle sprains
includes rest, ice, compression, elevation, and NSAIDs
for pain and swelling. Patients with Achilles rupture and
tears may require surgical intervention. Athletes with a
history of recurring ankle sprains require prophylactic
ankle support and physical therapy for proprioceptive
retraining.®®

CASE STUDIES

Study 1

A 25-year- old generally healthy male construction work-
er presents to the ED with complaints of shoulder pain
for the past 2 weeks. He denies any significant medical
history or acute shoulder trauma. What will be the most
appropriate imaging test?

A. Radiography of the shoulder

B. Computed tomography of the shoulder

C. Magnetic resonance imaging of the shoulder
D. No imaging needed

Considering he is a laborer, rotator cuff disorder be-
cause of repetitive motion is the most likely cause of
his shoulder pain. The best initial management includes
NSAIDs and conservative therapy including rest, ice, and
heat applications. Hence, the correct choice is D. Radio-
graphs should be ordered only if there is a history of
trauma, recurrent shoulder pain, or no response to con-
servative therapy.

Study 2

A 45-year-old man presents to the ED complaining of
knee pain after tripping and twisting his leg. There is no
focal tenderness or effusion on examination. He is able
to walk and has full range of motion of the knee joint.
What type of imaging study is indicated in this case?

A. Radiographs of the knee

B. Ultrasound of the knee

C. Computed tomography of the knee

D. Magnetic resonance imaging of the knee
E. No imaging needed

According to the Ottawa knee rule, the patient does
not need knee radiographs; hence, the correct choice is
E. If the patient meets the criteria for imaging according to
the Ottawa rules, knee radiographs are the best initial test.
CT scans are indicated in the presences of negative radio-
graphs but persistent clinical signs. Magnetic resonance
imaging is indicated for suspected cases of meniscal or
ligamentous injury.
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Study 3

A G67-year-old man presents to the ED complaining of
neck pain after a high-speed motor vehicle accident.
There is point tenderness over the C4 spinous process on
examination. What will be the most appropriate imaging
test to exclude a cervical spine fracture?

A. X-ray of the cervical spine—lateral view only

B. X-ray of the cervical spine—AP, lateral, and open-
mouth views

C. Computed tomography of the cervical spine

D. Magnetic resonance imaging of the cervical spine

E. No ideal imaging examination

F. No imaging needed

The correct answer is C. When a patient presents with
cervical spine trauma, the CCSR should be used as a crite-
rion to determine whether imaging is needed. The CCSR
specifies that any individual who is older than 65 years
or has undergone dangerous injury should be scanned.
Although radiographs might be appropriate, the better
answer will be CT of the cervical spine especially in cases
of suspected fractures as CT is more accurate.

CONCLUSIONS

As nurses are increasingly responsible for ordering di-
agnostic imaging studies, it is important to understand
radiologic modalities, imaging appropriateness criteria,
and radiological decision rules. This article has presented
the most common musculoskeletal disorders seen in the
ED, along with a discussion of what the most appropri-
ate imaging studies are and why. Proper knowledge and
command of selecting the most appropriate imaging for
the frequent presentations in the ED will help reduce
costs, decrease ionizing radiation exposure, and increase
patient throughput without compromising the quality of
care. Nurses and nurse practitioners play an increasingly
vital role in achieving these outcomes.

REFERENCES
1

. University of Michigan Bone & Joint Injury Prevention &
Rehabilitation Center. Why prevention: musculoskeletal injury and
arthritis. http://www.bjiprc.umich.edu/why.musculoskeletal.asp.
Accessed January 25, 2014.

2. Lidgren L. The bone and joint decade and the global economic
and healthcare burden of musculoskeletal disease. J Rheumatol
Suppl. 2003;67:4-5.

3. Hoot NR, Aronsky D. Systematic review of emergency
department crowding: causes, effects, and solutions. Ann
Emerg Med. 2008;52:126-130.

4. Fry M. Expanding the triage nurse’s role in the emergency
department: how will this influence practice? Aust Emerg Nurs
J. 2002;5:32-30.

5. Benger JR. Can nurses working in remote units accurately request
and interpret radiographs? Emerg Med J. 2002;19(1):68-70.

6. Tambimuttu J, Hawley R, Marshall A. Nurse-initiated x-ray of
isolated limb fractures in the emergency department: research
outcomes and future directions. Aust Crit Care. 2002;15(3):119-122.

JOURNAL OF TRAUMA NURSING

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

. Corker M, Kellepourey D. NPs in the emergency department.

Expansion of the role can benefit the health care system
Advance for NPs & PA. www.nures-practitioners-andphysician-
assistantsadvanceweb.com/article/nps-in-the-emergency-
departmentaspx. Published 2008. Accessed January 28, 2014.

. American College of Radiology. ACR Appropriateness Criteria®.

http://www.acr.org/Quality-Safety/Appropriateness-Criteria.
Accessed January 27, 2014.

. Cevik AA, Gunal I, Manisali M, et al. Evaluation of physical

findings in acute wrist trauma in the emergency department.
Ulus Travma Acil Cerrabi Derg. 2003;9(4):257.

Bohndorf K, Kilcoyne R. Traumatic injuries: imaging of peripheral
musculoskeletal injuries. Eur Radiol. 2002;12(7):1605-1616.
Schernberg F. Fractures récentes du scaphoide (moins de trois
semaines)—Scaphoid fractures within the first three weeks.
Chirurgie de la Main. 2005;24:117-131.

Bussieres AE, Peterson C, Taylor JA. Diagnostic imaging
guideline for musculoskeletal complaints in adults—an
evidence-based approach—part 2: upper extremity disorders. /
Manipulative Physiol Ther. 2008;31(1):2-32.

Silverstein BA, Viikari-Juntura E, Fan ZJ, Bonauto DK, Bao S,
Smith C. Natural course of nontraumatic rotator cuff tendinitis
and shoulder symptoms in a working population. Scand | Work
Environ Health. 2006;32:99-108.

Watters D, Brooks S, Elton R, Little K. Sports injuries in an
accident and emergency department. Arch Emerg Med.
1984;1(2):105-111.

. Lew HL, Chen CP, Wang T-G, Chew KT. Introduction to

musculoskeletal diagnostic ultrasound: examination of the
upper limb. Am J Phys Med Rebabil. 2007;86(4):310-321.

Mehta S, Gimbel JA, Soslowsky LJ. Etiologic and pathogenetic
factors for rotator cuff tendinopathy. Clin Sports Med.
2003;22(4):791-812.

Manske RC, Prohaska D. Diagnosis and management of
adhesive capsulitis. Curr Rev Musculoskelet Med. 2008;1(3-
4):180-189.

Binder A, Bulgen D, Hazleman B, Roberts S. Frozen shoulder:
a long-term prospective study. Ann Rbheum Dis. 1984;43(3):
301-364.

Lee MH, Ahn JM, Muhle C, et al. Adhesive capsulitis of the
shoulder: diagnosis using magnetic resonance arthrography,
with arthroscopic findings as the standard. J Comput Assist
Tomogr. 2003;27(6):901-900.

Lorbach O, Anagnostakos K, Scherf C, Seil R, Kohn D, Pape
D. Nonoperative management of adhesive capsulitis of the
shoulder: oral cortisone application versus intra-articular
cortisone injections. J Shoulder Elbow Surg. 2010;19(2):172-179.
Gam A, Schydlowsky P, Rossel I, Remvig L, Jensen E. Treatment
of’ frozen shoulder’ with distension and glucorticoid compared
with glucorticoid alone: a randomised controlled trial. Scand J
Rheumatol. 1998;27(6):425-430.

Zacchilli MA, Owens BD. Epidemiology of shoulder dislocations
presenting to emergency departments in the United States. /
Bone Joint Surg. 2010;92(3):542-549.

Chong M, Karataglis D, Learmonth D. Survey of the
management of acute traumatic first-time anterior shoulder
dislocation among trauma clinicians in the UK. Ann R Coll Surg
Engl. 2006;88(5):454.

Ernberg LA, Potter HG. Radiographic evaluation of the
acromioclavicular and sternoclavicular joints. Clin Sports Med.
2003;22(2):255-275.

. Shiri R, Viikari-Juntura E, Varonen H, HeliGvaara M. Prevalence

and determinants of lateral and medial epicondylitis: a
population study. Am J Epidemiol. 2006;164(11):1065-1074.

Bot SD, van der Waal JM, Terwee C, van der Windt D, Bouter
LM, Dekker J. Course and prognosis of elbow complaints: a
cohort study in general practice. Ann Rheum Dis. 2005;64(9):
1331-1336.

WWW.JOURNALOFTRAUMANURSING.coM 177

Copyright © 2014 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.



27.

28.

29.

30.

31

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

40.

47.

48.

49.

50.

51

178

Wainstein JL, Nailor TE. Tendinitis and tendinosis of the elbow,
wrist, and hands. Clin Occup Environ Med. 2006;5(2):299-322.
Sheehan SE, Dyer GS, Sodickson AD, Patel KI, Khurana B.
Traumatic elbow injuries: what the orthopedic surgeon wants
to know. Radiographics. 2013;33(3):869-888.

Hassett RG. The role of imaging of work-related upper extremity
disorders. Clin Occup Environ Med. 2006;5(2):285.

Chung KC, Spilson SV. The frequency and epidemiology of
hand and forearm fractures in the United States. J Hand Surg.
2001;26(5):908-915.

Palmer KT. Pain in the forearm, wrist and hand. Best Pract Res
Clin Rheumatol. 2003;17(1):113-135.

Roth KM, Blazar PE, Earp BE, Han R, Leung A. Incidence of
displacement after nondisplaced distal radial fractures in adults.
J Bone joint Surg. 2013;95(15):1398-1402.

Dubert T. Fractures récentes des articulations IPP. Chir Main.
2005;24(1):1-16.

Greenspan A. Orthopedic Imaging: A Practical Approach.
Wolters Kluwer Health; 2011.

Versteegen G, Kingma J, Meijler W, Ten Duis H. Neck sprain
not arising from car accidents: a retrospective study covering 25
years. Eur Spine J. 1998;7(3):201-205.

Crosby ET. Airway management in adults after cervical spine
trauma. Anesthesiology. 2006;104(6):1293-1318.

Stiell 1IG, Wells GA, Vandemheen KL, et al. The Canadian
C-spine rule for radiography in alert and stable trauma patients.
JAMA. 2001;286(15):1841-1848.

Van Goethem JW, Maes M, Ozsarlak O, van den Hauwe L, Parizel
PM. Imaging in spinal trauma. Eur Radiol. 2005;15(3):582-590.
Mathen R, Inaba K, Munera F, et al. Prospective evaluation of
multislice computed tomography versus plain radiographic
cervical spine clearance in trauma patients. J Trauma Acute
Care Surg. 2007;62(6):1427-1431.

Berry GE, Adams S, Harris MB, et al. Are plain radiographs of the
spine necessary during evaluation after blunt trauma? Accuracy of
screening torso computed tomography in thoracic/lumbar spine
fracture diagnosis. J Trauma Acute Care Surg. 2005;59(6):1410-1413.
Malik M, Lovell M. Current spinal board usage in emergency
departments across the UK. Injury. 2003;34(5):327-329.

Bagley 1J. Imaging of spinal trauma. Radiol Clin N Am.
2006;44(1):1-12.

Gray L, Vandemark R, Hays M, eds. Thoracic and Lumbar Spine
Trauma. Elsevier: Seminars in Ultrasound, CT and MRI; 2001.
Sixta S, Moore FO, Ditillo MF, et al. Screening for thoracolumbar
spinal injuries in blunt trauma: an Eastern Association for the
Surgery of Trauma practice management guideline. J Trauma
Acute Care Surg. 2012;73(5):5326-S332.

Waterman BR, Belmont PJ, Jr Schoenfeld AJ. Low back pain in
the United States: incidence and risk factors for presentation in
the emergency setting. Spine J. 2012;12(1):63-70.

The Burden of Musculoskeletal Diseases in the United States.
Spine:lowback and neck pain. http://www.boneandjointburden.
org/pdfs/BMUS_chpt2_spine.pdf. Accessed January 25, 2014.
Chou R, Chekelle P. Will this patient develop persistent disabling
low back pain? JAMA. 2010;303:1295-1302.

Katz JN. Lumbar disc disorders and low-back pain:
socioeconomic factors and consequences. J Bone joint Surg.
2006;88(suppl 2):21-24.

Chou R, Qaseem A, Owens DK, Shekelle P. Clinical Guidelines
Committee of the American College of Physicians. Diagnostic
imaging for low back pain: advice for high-value health care
from the American College of Physicians. Ann Intern Med.
2011;154(3):181-189.

Weber H, Holme 1, Amlie E. The natural course of acute sciatica
with nerve root symptoms in a double-blind placebo-controlled trial
evaluating the effect of piroxicam. Spine. 1993;18(11):1433-1438.
Lurie JD. What diagnostic tests are useful for low back pain?
Best Pract Res Clin Rheumatol. 2005;19(4):557-575.

WWW.JOURNALOFTRAUMANURSING.COM

52.

60.

61.

62.

63.

64.

65.
60.

67.

68.

9.
70.
71.

72.

73.

74.

Leino-Arjas P, Kaila-Kangas L, Kauppinen T, Notkola V,
Keskimiki I, Mutanen P. Occupational exposures and inpatient
hospital care for lumbar intervertebral disc disorders among
Finns. Am ] Ind Med. 2004;46(5):513-520.

. Schoenfeld AJ, Weiner BK. Treatment of lumbar disc herniation:

evidence-based practice. Int ] Gen Med. 2010;3:209.

. Lavy C, James A, Wilson-MacDonald J, Fairbank J. Cauda equina

syndrome. Obstet Anesth Dig. 2010;30(1):16-17.

. Schoenfeld AJ, Bader JO. Cauda equina syndrome: an

analysis of incidence rates and risk factors among a closed
North American military population. Clin Neurol Neurosurg.
2012;114(7):947-950.

. Small SA, Perron AD, Brady WJ. Orthopedic pitfalls: cauda

equina syndrome. Am J Emerg Med. 2005;23(2):159-163.

. Bell D, Collie D, Statham P. Cauda equina syndrome. What is

the correlation between clinical assessment and MRI scanning?
Br ] Neurosurg. 2007;21(2):201-203.

. Ahn UM, Ahn NU, Buchowski JM, Garrett ES, Sieber AN,

Kostuik JP. Cauda equina syndrome secondary to lumbar
disc herniation: a meta-analysis of surgical outcomes. Spine.
2000;25(12):1515-1522.

. Buntinx F, Knockaert D, Bruyninckx R, de Blaey N, Aerts

M, Knottnerus JA. Chest pain in general practice or in the
hospital emergency department: is it the same? Fam Pract.
2001;18(6):586-589.

Bussieres AE, Taylor JA, Peterson C. Diagnostic imaging
practice guidelines for musculoskeletal complaints in adults—
an evidence-based approach—part 3: spinal disorders. J
Manipulative Physiol Ther. 2008;31(1):33-88.

Son MBF, Sundel RP. Musculoskeletal causes of pediatric chest
pain. Pediatr Clin N Am. 2010;57(6):1385-1395.

Bergeron E, Lavoie A, Clas D, et al. Elderly trauma patients
with rib fractures are at greater risk of death and pneumonia. J
Trauma Acute Care Surg. 2003;54(3):478-485.

Shuaib W, Vijayasarathi A, Tiwana MH, Johnson JO, Maddu
KK, Khosa F. The diagnostic utility of rib series in assessing rib
fractures. Emerg Radiol. 2014;21(2):159-164.

Traub M, Stevenson M, McEvoy S, et al. The use of chest
computed tomography versus chest x-ray in patients with major
blunt trauma. Irzjury. 2007;38(1):43-47.

Batillas J, Vasilas A, Pizzi WE, Gokcebay T. Bone scanning in the
detection of occult fractures. J Trauma. 1981;21(7):564-569.
Torio CM, Elixhauser A, Andrews RM. Trends in Potentially
Preventable Hospital Admissions Among Adults and Children,
2005-2010. Healthcare Cost and Utilization Project (HCUP)
Statistical Briefs [Internet/. Rockville, MD: Agency for Health
Care Policy and Research (US); 2006 Feb-2013 Mar.

Koval KJ, Zuckerman JD. Hip fractures: 1. Overview and
evaluation and treatment of femoral-neck fractures. J Am Acad
Orthop Surg. 1994;2(3):141-149.

Pinheiro Mde M, Eis SR. Epidemiology of osteoporotic fractures
in Brazil: what we have and what we need. Arqg Bras Endocrinol
Metabol. 2010;54(2):164-170.

Brunner LC, Eshilian-Oates L, Kuo TY. Hip fractures in adults.
Am Fam Physician. 2003;67(3):537-542.

NICE. Osteoporosis: assessing the risk of fragility fracture, NICE
Clinical Guideline (August 2012)

Woolf AD, Pfleger B. Burden of major musculoskeletal
conditions. Bull World Health Organi. 2003;81(9):646-650.
Goltzman D. Epidémiologie et Pathophysiologie de L ostéoporose.
Chap. 1. La Prise en Charge de ['ostéoprose au Canada:
Diagnostic, Prévention et Traitement. 2nd ed. Toronto: Advance
Healthcare Strategy Inc; 2002.

Crilly RG, Hillier LM, Mason M, Gutmanis I, Cox L. Prevention
of hip fractures in long-term care: relevance of community-
derived data. ] Am Geriatr Soc. 2010;58(4):738-745.

Bouxsein M. Health professional’s guide to rehabilitation of the
patient with osteoporosis. Osteoporos Int. 2003;14:1-22.

Volume 21 | Number 4 | July-August 2014

Copyright © 2014 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.



75

76.

77.

78.

79.

80.

81.

82.

ETY

.

J00

. Margaretten ME, Kohlwes J, Moore D, Bent S. Does this adult
patient have septic arthritis? JAMA. 2007;297(13):1478-1488.
Morgan D, Fisher D, Merianos A, Currie B. An 18-year clinical
review of septic arthritis from tropical Australia. Epidemiol
Infect. 1996;117(3):423-428.

Bussieéres AE, Taylor JA, Peterson C. Diagnostic imaging
practice guidelines for musculoskeletal complaints in adults—
an evidence-based approach: Part 1: lower extremity disorders.
J Manipulative Physiol Ther. 2007;30(9):684-717.

Zimmermann B, Mikolich DJ, Lally EV, eds. Septic Sacroiliitis.
Elsevier: Seminars in Arthritis and Rheumatism; 1996.
Anderson BC. Office Orthopedics for Primary Care. Diagnosis:
Elsevier Health Sciences; 2000.

Stiell IG, Greenberg GH, Wells GA, et al. Prospective validation
of a decision rule for the use of radiography in acute knee
injuries. JAMA. 1996;275(8):611-615.

Verma A, Su A, Golin AM, O’Marrah B, Amorosa JK. The lateral
view: a screening method for knee trauma. Acad Radiol.
2001;8(5):392-397.

Tan AL, Wakefield RJ, Conaghan PG, Emery P, McGonagle D.
Imaging of the musculoskeletal system: magnetic resonance

83.

84.

85.

80.

87.

88.

imaging, ultrasonography and computed tomography. Best
Pract Res Clin Rheumatol. 2003;17(3):513-528.

Bachmann LM, Haberzeth S, Steurer J, ter Riet G. The accuracy
of the Ottawa knee rule to rule out knee fractures: a systematic
review. Ann Int Med. 2004;140(2):121-124.

Greis PE, Bardana DD, Holmstrom MC, Burks RT. Meniscal
injury: I. Basic science and evaluation. J Am Acad Orthop Surg.
2002;10(3):168-176.

Koplas M, Schils J, Sundaram M. The painful knee: choosing the
right imaging test. Cleve Clin J Med. 2008;75(5):377-384.
Kannus P, Renstrom P. Treatment for acute tears of the lateral
ligaments of the ankle. Operation, cast, or early controlled
mobilization. J Bone joint Surg Am. 1991;73(2):305312.
Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. Accuracy
of Ottawa ankle rules to exclude fractures of the ankle and mid-
foot: systematic review. BMJ. 2003:320(7386);417. doi:10.1136/
bm;j.326.7386.417.

Kaminski TW, Hertel J, Amendola N, et al. National Athletic
Trainers’ Association  position —statement: conservative
management and prevention of ankle sprains in athletes. J Ath!

Train. 2013;48(4):528-524.

For more than 25 additional continuing education articles related to
trauma nursing, go to NursingCenter.com\CE.

|

Join $TH Today!

The Society of Trauma Nurses is a
membership-based, non-profit organization
whose members represent trauma nurses
from around the world. Members are

nurses involved in trauma care in clinical,
administrative, research and educational roles.

Our vision is to become the premiere nursing
organization in the world for advancing the
nursing care of injured patients.

The Society of Trauma Nurses provides educational
programs, mentoring, interest groups, prevention
resources, outreach and services to its membership
to assist trauma nurses in performance
improvement and professional development.

Visit www.traumanurses.org for more
information.

[IHHHUH NURSES IHHIHE TH[IiHTIHlIlIH OF CARE | SOCIETY OF TRAUMA HURSES | SPAMHING THE CONTINUUM OF CRRE | SOCIETY OF TRRUNA HURSES | SPANNING THE CONTINY

\!
!

§

o e 4

ANAL OF TRAUMA NURSING

WWW.JOURNALOFTRAUMANURSING.coM 179

Copyright © 2014 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.



