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any orthopedic emergencies can occur

during a sporting event when children

and adolescents are involved. This arti-
cle covers the basic principles involved in three
common orthopedic problems that are seen in
sports medicine. Cervical spine injuries are
potentially devastating and all physicians
involved in children’s athletic coverage should
be comfortable with the initial evaluation and
transport of suspected cervical spine trauma.
Shoulder dislocations are common in adoles-
cents. An understanding of the pathology and
natural history of this injury is important for
physicians who are on the sidelines of sporting
events, especially contact sports such as football
" and hockey. Finally, knowledge of basic princi-
ples regarding the acute management of frac-
tures, including open fractures, is important for
pediatricians because fractures are common
events in many types of sports and also fre-
quently present to the pediatric office.

CERVICAL SPINE INJURIES

A 16-year-old high school football player tackled an
opposing player, leading with his head. He suffered an
obvious axial load injury to his neck and collapsed
motionless on the field. He describes a momentary lack
of consciousness, complains of severe neck pain, and
states that he is unable to feel or move his arms or legs.
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EDUCATIONAL OBJECTIVES

1. Review the initial evaluation and transport of
suspected cervical spine trauma in the young
athlete.

2. Discuss the pathology and natural history of
shoulder dislocations.

3. Review the basic principles of acute fracture
management, including open fractures.

Pediatric cervical spine injuries are rare,
occurring in fewer than 2% of pediatric patients
with blunt trauma.? Although infrequent, these
injuries can result in death or permaneént paraly-
sis and long-term disability. Therefore, pediatri-
cians who may be called on to assess and treat
injured young athletes should possess a good
understanding of the anatomy and the biome-
chanics of the pediatric cervical spine, the types
of injuries that may be seen, and which patients
should be immobilized on the field of play.

Cervical injuries comprise approximately 60%
to 80% of -all pediatric spinal injuries.® In com-
parison, they account for only 30% to 40% of all
adult spinal injuries.”* Children in the second
decade of life sustain most of their cervical spine
injuries while participating in sports and recre-
ational activities.* Young children are injured less
frequently during sporting activities. Falls and
pedestrian accidents account for most cervical
spine injuries in this age group.?

Certain sports and recreational activities are
believed to have a higher risk for cervical spine
injuries than others (Table 1). Although it may be
intuitive that football and ice hockey place chil-
dren at higher risk for cervical spine injuries than
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does a sport such as tennis, children diving into a
pool and striking their heads on the bottom
(aquatics) and those falling from trampolines
account for a large number of serious cervical
spine injuries and deaths.®

Anatomy

The pediatric cervical spine is much more flex-
ible than the adult cervical spine. There are sever-
al reasons for this. A child’s interspinous liga-
ments, cartilaginous end plates, and spinal joint
capsules have greater elasticity and laxity.*” The
facet joints are shallow and more horizontally ori-
ented throughout the spine, especially in the cer-
vical area.® These shallow angles allow more for-
ward translational movement of the vertebral
bodies. The vertebral bodies in the upper cervical
spine of a young child are wedge-shaped anteri-
orly, which also allows easier forward transla-
tional movement.>® All of these factors mean that
a significant amount of movement of the cervical
spine can occur without fractures or ligamentous
injury to the vertebral column. Due to the pro-
portionately larger heads and weaker neck mus-
cles of children younger than 8 years, the fulcrum
of movement in the cervical spine is at the level of
C2 to C3. This probably explains why most cervi-
cal spine injuries in children younger than 8 years
occur in the upper cervical area (C1-C4)3101

As a child grows, the anatomy and the biome-
chanics of the cervical spine begin to transition to
those of an adult. It is generally accepted that after
the age of 8 years, the cervical spine is similar to
that of an adult. The ligaments, end plates, and
joint capsules become less elastic, the facet joints
become more vertically oriented, and the vertebral
bodies of the cervical spine become less wedge-
shaped. As the neck muscles become stronger and
the head takes on more adult proportions, the ful-
crum of cervical movement migrates lower in the
cervical spine, until it is at the adult level of C5 to
C6 by approximately 8 years of age. This explains
why children older than 8 years are more likely to
experience cervical spine injuries in the lower cer-
vical levels (C5-C8).3410

Types of Injuries

The anterior spinal column consists of the ver-
tebral bodies and supporting ligaments. The pos-
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TABLE 1
Sports and Recreational Activities With a
Higher Risk for Cervical Spine Injury*
Football
Ice hockey

Gymnastics

Cheerleading

Aquatics

Equestrian

Rugby

Wrestling

Lacrosse. + . DR N
Trampoline

Tobogganing

*Data from Clarke.

terior elements consist of the pedicles, the lami-
nas, the facets, and the supporting ligaments.
Although pediatric cervical spine injuries may
involve fractures, subluxations, dislocations (Fig.
1), and combinations thereof, the pediatric cervi-
cal spinal cord is also at risk for injury without
any damage to the anterior or the posterior ele-
ments."1%12 These injuries have been termed
spinal cord injuries without radiographic abnor-
malities (Fig. 2)."** They occur when the tran-
sient deformation of the vertebral column injures
the spinal cord and the vertebral column then
returns to its normal alignment without signifi-
cant damage. Spinal cord injuries without radi-
ographic abnormalities have been estimated to
occur in anywhere between 5% and 67% of all
pediatric spinal cord injuries.’

The pediatric vertebral column is more elastic
than the spinal cord it surrounds® In fact, a
young vertebral column can be distracted or
stretched more than 5 cm (2 in) before it will rup-
ture, whereas a spinal cord will rupture after 5 to
6 mm (1/4 in) of stretch.3!%14 Spinal cord injury
without radiographic abnormalities most com-
monly affects children younger than 16 years and
results from flexion, extension, or distraction
forces. Similar to cervical spine injuries in gener-
al, spinal cord injury without radiographic abnor-
malities most commonly affects the upper cervi-
cal cord (C1-C4) in children younger than 8
years, whereas older children are more likely to
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Figure 1. Cervical spine dislocation (bilateral facet jump). Note
the malalignment of the vertebral bodies (white arrow).

have lower cervical lesions (C5-C8). Younger
children are also more likely to have spinal cord
injuries without radiographic abnormalities that
result in complete or severe spinal cord lesions,
whereas older children are more likely to experi-
ence mild spinal cord injuries.’

Assessment and Diagnosis on the Field

As a general rule, most injured athletes should
be assumed to have a cervical spine injury until
proven otherwise. This includes any injured ath-
lete in whom a neck injury is suspected or anyone
with an uncertain mechanism of injury. Because
secondary movement of the vertebral column can
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Figure 2. Lateral x-ray of the cervical spine showing normal
alignment.

worsen or cause injury to the cervical spinal cord,
it is always preferable to err on the side of caution
and immobilize the cervical spine. In many situa-
tions, it is obvious that a cervical spine injury may
have occurred (Table 2). However, any uncon-
scious patient should be assumed to have a cervi-
cal spine injury, especially if the cause of injury
was unwitnessed. Any patient who has an altered
level of consciousness should be considered an
unreliable source and cannot be trusted to answer
questions regarding symptoms correctly. An ath-
lete with a painful injury that may distract the
medical team (eg, a fractured long bone) should
not be expected to appreciate mild discomfort in
the neck area from an injury. All of these situations
should be treated as possible cervical spine injury.

In some situations, cervical spine injuries are
unlikely. Unless a child has been involved in a
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motor vehicle accident, studies have shown that
it is unlikely for him or her to have sustained a
cervical spine injury if he or she is awake, has a
normal mental status for age, and has no com-
plaints or signs of neck pain.'*' Cervical spine
injuries are also uncommon when children have
fallen from heights of less than 5 to 10 feet.!® Even
children younger than 10 months who have suf-
fered cervical spine injuries will usually present
with either torticollis or a refusal to move their
necks.”” However, the physician should be cau-
tious when dealing with an unfamiliar nonverbal
‘child who may have fallen. Because of the diffi-
culty in communicating with and reliably assess-
ing the nonverbal child, the physician may wish
to immobilize such patients.!

Immobilization

All athletes, regardless of age, who may have
suffered a cervical spine injury should have cer-
vical spine immobilization (Table 2). Although
many junior high and high school sports teams
have a supervising therapist or trainer with a
standardized protocol for assessing and immobi-
lizing injured athletes, most children who partic-
ipate in organized sports and almost all who play
sports recreationally will not have such supervi-
sion. Thus, it is helpful for physicians or other
health care professionals who may be called on to
assess an injured child to be familiar with basic
cervical spine immobilization techniques.

The assessment of the airway, breathing, and
circulation (ABCs) always takes priority, but this
can be accomplished while maintaining cervical
spine immobilization. Once the decision has been
made to immobilize an injured athlete, the local
emergency medical services should be activated
so that the athlete can be expediently transported
to a hospital for more definitive assessment.

The Supine Athlete. When assessing the athlete
with a potential cervical spine injury, the physician
should kneel close to the athlete’s head and speak
to him or her in a calm fashion. Being close to the
injured athlete removes the temptation for the ath-
lete to turn his or her head around to speak. The
athlete should be told to not move his or her neck.

If, after speaking to the athlete, the physician
decides to immobilize the cervical spine, the
physician should kneel at the athlete’s head, look-
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TABLE 2

When to Suspect a Cervical Spine Injury
in an Athlete*

The athlete
Is unconscious

Has an altered leve! of consciousness (includes
concussions)

Has neck pain

Has midline bony tenderness on palpation

Has neurologic signs or symptoms (especially in the
extremities or upper chest area) i

Has an injury that may distract him or her, the med-
ical team, or both (eg, long bone fracture), ,

Is nonverbal with a suitable mechanism of injury
(eg, fall from a height of more than 10 feet)

*Data from Viccellio et al.”? and Jaffe et al.®

ing down toward the athlete’s feet, and cradle the
athlete’s head. The athlete’s cervical spine is
therefore immobilized in a secure fashion. The
athlete cannot move his or her head and the
physician is in a secure position such that even if
the physician is bumped, there will be no move-
ment of the athlete’s cervical spine on either side
of the neck. If possible, the physician should per-
form a brief neurologic examination, including
level of consciousness, pupillary size, and
extremity strength and sensation. This initial
information will be invaluable for determining
whether there is any change in the patient’s con-
dition later. ‘

The Prone Athlete. Assessing and immobiliz-
ing a prone athlete presents more of a challenge,
because he or she may have to be turned to the
supine position at some point. This is usually
required if the athlete is unconscious or there is a
question about airway integrity. When necessary,
this is done by “log-rolling” the athlete while one
person controls his or her head and neck, a sec-
ond person controls his or her shoulders and tho-
rax, and a third person controls his or her hips
and legs.

The position of the hands of the person at the
athlete’s head can be confusing for those not famil-
iar with prone log-rolling techniques. A good rule
is to start by considering where the hands will be
in the final position and work backwards. The
immobilizer should kneel at the head of the athlete
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as he or she would for the supine athlete and place
his or her hands in the final supine position (ie,
where the thumbs are on top pointing toward the
athlete’s nipples). The immobilizer should then
rotate his or her hands in a reverse fashion to
which the athlete is to be rolled. For example, if the
athlete is prone and must be turned to the right to
end up supine, the immobilizer should start with
his or her hands on the right side in the final posi-
tion and turn them back in toward the athlete until
they are on either side of the athlete’s head. The
immobilizer can then grasp the.area where the
trapezius meets the neck on each side of the Head
and secure the head between his or her forearms.
The other immobilizers at the shoulders and the
hips should follow the directions of the immobiliz-
er at the head and neck and all should roll in uni-
son on the command “prepare to roll—roll.”1®

Board Immobilization. Emergency medical ser-
vice personnel should be familiar with long spinal
board immobilization techniques and should be
expected to control further immobilization or
movement of the injured athlete onto the spinal
board 22! Athletes should have a hard cervical col-
lar placed on them before being moved onto a
spinal board. Once the athlete is placed on the
board, foam or sandbag immobilizers are taped
into place on either side of his or her head to fur-
ther stabilize the cervical spine. Straps are fastened
across the body to secure the athlete to the spinal
board. Because children younger than 8 years have
proportionately larger heads than older children
and adults, the large occiput region can cause the
cervical spine to bend into a flexed position when
they are placed in a supine position on the flat
board.”** Therefore, young children should have
a double mattress pad placed under their back to
elevate their chest and thorax when placed on a
flat spinal board. Elevating the chest and thorax
will allow the cervical spine to stay in a neutral
position, with the head resting on the board.
Alternatively, some spinal boards have an area cut
out for the occiput, which again prevents flexion of
the cervical spine when the young child is placed
supine on a spinal board.

The athlete with a spinal injury and impaired
sensation should be removed from the board as
soon as possible. This is because he or she will be
at risk for pressure sores, particularly if the board
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is hard. The ideal surface for such a patient is firm
but padded.

Equipment. Cervical spine injuries may occur
in athletes who are wearing equipment such as
mouth guards, helmets, and shoulder pads. All
mouth guards and dental appliances should be
removed from the injured athlete. For athletes
who wear shoulder pads, the back and the chest
should be elevated when supine. Helmets usu-
ally elevate the occiput in the supine position
and thus prevent the head from falling back into
hyperextension in this situation. Helmets

" *should thus be left in place except under the
rarest of conditions' (Figs. 3 and 4). Although
the helmet should stay on with the chin guard
fastened, face masks should be removed from
all immobilized athletes. This allows airway
access and can usually be accomplished easily
by removing the screws with a screwdriver, or
by cutting away the clear plastic loop straps
that often secure the face mask to the helmet
with a sharp device.

SHOULDER DISLOCATIONS

A 14-year-old wrestler attempted to flip an oppo-
nent, but the move was blocked. He collapsed to the
mat complaining of shoulder pain. There is an obvious
deformity at the shoulder and the athlete states that he
dislocated his shoulder once before and that the same
thing has happened again.

Sports-related injuries of the shoulder are com-
mon. Dislocations of joints in the shoulder area
most often involve either the glenohumeral joint
or the acromioclavicular joint. Acute injuries to
the acromioclavicular joint are commonly
referred to as “shoulder separations.” However,
when physicians refer to “shoulder dislocations,”
they are almost always referring to dislocations of
the glenohumeral joint. In this article, shoulder
dislocations refer only to dislocations of the
glenohumeral joint.

Shoulder dislocations are common. Epidemio-
logic studies have demonstrated that 0.5% to
1.7% of all individuals have a positive history for
shoulder dislocation.?#”” Glenohumeral disloca-
tions tend to recur, especially among children.?6?8
In fact, adolescents who are involved in sports,
particularly contact sports, typically have a rate
of recurrence approaching 100%.%% In general,
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Figure 3. In-line cervical immobilization with the helmet in
place. Note that the head is aligned to the torso.

the rate of recurrence is inversely proportional to
the patient’s age.*

Anatomy

The shoulder, or glenohumeral joint, is analo-
gous to a ball-and-socket articulation. However,
the glenoid is not as deep as a true socket, and the
shoulder is often referred to as a “cup resting on a
saucer.” This lack of bony conformity on the gle-
noid side makes the shoulder inherently unstable
and one of the most commonly dislocated joints in
the body. The glenoid labrum is the cartilaginous
structure that surrounds the bony glenoid and
functions as a restraint for the humeral head. Other
soft tissues, such as the rotator cuff muscles and the
shoulder capsule, also help to maintain stability in
the shoulder.”” Contact injuries that result in shoul-
der dislocations in young athletes often cause a
detachment of the anterior glenoid labrum, which
is termed a Bankart lesion (Fig. 5). A Bankart lesion
will generally not heal in the appropriate anatomic
fashion, which is one factor that predisposes to
recurrent dislocations. In addition, the shoulder
capsule is stretched during a dislocation, and the
resulting capsular laxity often contributes to recur-
rent dislocation.

Types of Injuries

Shoulder instability results in a spectrum of
injuries. For example, a subluxation involves an
incomplete separation of the articular surfaces.
A dislocation is a more severe injury with com-
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ik« B " -
Figure 4. Neck position with the helmet removed. Note that
the cervical spine falls into extension due to the shoulder pads
elevating the torso.

Figure 5. Axial magnetic resonance imaging of the shoulder
demonstrating a Bankart lesion (detachment of the anterior
labrum from the glenoid), indicated by the black arrow.

plete separation of the humerus from the gle-
noid. :

Dislocations may be classified as anterior or
posterior. Anterior shoulder dislocations occur
with the arm in the abducted and externally rotat-
ed position. This most commonly happens when
the athlete attempts to tackle another individual or
falls with his or her arm away from the side.
Posterior shoulder dislocations occur with the arm
adducted and internally rotated. This most com-
monly occurs in the setting of a fall with the arm
extended in front of the patient or when the patient
suffers a direct blow on the extended arm. Anterior
dislocations are 20 to 80 times more common than
are posterior dislocations.
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Assessment and Diagnosis on the Field

The history is important in the assessment of
a young athlete with a suspected shoulder dislo-
cation. The position of the arm is also important,
because it is related to the direction in which the
dislocation has occurred. The athlete may also
be able to tell the physician whether he or she
sensed that the shoulder dislocated completely.
In recurrent dislocations with residual ligamen-
tous and capsular laxity, the athlete will often
feel the shoulder dislocate and then reduce

-spontaneously. In some cases, he or she may
manipulate the arm to complete a reduction on
his or her own. Athletes who have suffered a
subluxation may also give a history of feeling
the shoulder joint being “out” but then reducing
spontaneously. A first-time traumatic gleno-
humeral dislocation usually stays dislocated
until some sort of reduction procedure is per-
formed.

Physical examination may be performed on
the field. Athletes with shoulder dislocations will
have an obvious deformity. Anterior dislocations
result in the humeral head displacing in an
anteroinferior direction. This leads to a “squared-
oft” appearance to the shoulder, because the
acromion is prominent without the proximal
humerus sitting below it.

Patients with dislocations of the glenohumeral
joint are usually unable to actively move their
shoulder. Detailed range of motion examinations
should not be performed if they cause significant
discomfort. A neurovascular examination is criti-
cal, because peripheral nerve injuries are not
uncommon with shoulder dislocations. Axillary
nerve injuries are seen most often in anterior
shoulder dislocations.

The main motor function of the axillary nerve
is dependent on its innervation of the deltoid
muscle. Although patients are generally not in a
position to abduct their arm using the deltoid
muscle while their shoulder is dislocated, they
are able to contract the muscle. With their arm at
their side, patients should be instructed to
attempt abduction, just enough to allow the mus-
cle to contract. By palpation, the physician can
feel the deltoid muscle contract. If present, this
demonstrates at least partial function of the
nerve.
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Sensory function of the axillary nerve comes
through the innervation of the so-called “admi-
ral’s patch” on the lateral aspect of the shoulder.
A difference in sensation from one side to the
other may also be related to axillary nerve injury.
A detailed neurologic evaluation of the remain-
der of the upper extremity is also important to
rule out other associated injuries or a more prox-
imal neurologic injury. ‘.

Radiographic confirmation is the “gold stan-
dard” for diagnosis. Without a radiograph docu-
menting the dislocation, it is sometimes impossi-
ble to be certain that the shoulder is completely
dislocated. Radiographs are also important to
rule out an associated fracture of the proximal
humerus, glenoid, or clavicle.

The differential diagnosis following an injury
to the shoulder of a young athlete includes
brachial plexus traction injury, acromioclavicular
joint dislocation, fracture of the clavicle or proxi-
mal humerus, and cervical spine injury. If cervical
spine injury is suspected based on the criteria
outlined in the previous section, the appropriate
precautions should be employed.

Brachial plexus traction injury, also known as
“burners” or “stingers,” is extremely common in
football but is also seen in other contact sports.
This results from forceful depression of the shoul-
der, which often occurs in tackling. In this situa-
tion, the nerve roots are stretched proximally as
the shoulder girdle is lowered following contact.
These traction injuries often lead to a burning
sensation throughout the arm and down into the
fingers. This may be accompanied by weakness.
Return to play should not be allowed until weak-
ness of the upper limb (usually related to the C5
and C6 nerve roots) is resolved. Nerve root symp-
toms that are bilateral are related to spinal cord
injury until proven otherwise. Stingers are gener-
ally unilateral injuries, and neurologic signs or
symptoms (eg, tingling, numbness, or weakness)
require further investigation when present in
both upper extremities or involving the lower
extremities.

Dislocations of the acromioclavicular joint,
fractures of the clavicle or proximal humerus, or
both are common in young athletes. These
injuries can be suspected after a detailed clinical
examination and confirmed with radiographs.
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Figure 6. Anteroposterior radiograph of the shoulder demon-
strating a glenohumeral dislocation.

Management on the Field

On-field reduction of a dislocated shoulder in a
young athlete may be performed by experienced
personnel. The advantage of early reduction is that
muscle spasm is minimal and the reduction is
facilitated. As time passes, the shoulder muscles
spasm, leading to a more difficult reduction.

The disadvantage of an on-field reduction is
that radiographs are not available to confirm the
diagnosis (Fig. 6). Radiographs are required to rule
out an associated fracture that may be worsened
by a manipulative attempt. Associated fractures of
the proximal humerus are more common in elder-
ly patients with osteopenic bone, which is not typ-
ical in young athletes. Additionally, the level of
trauma imparted to the shoulder while playing
sports is generally not as great as in the case of a
high-energy injury, such as a motor vehicle acci-
dent. Therefore, a dislocation associated with a
fracture is relatively uncommon in young athletes,
although this injury pattern can occur.

When an athlete has suffered recurrent dislo-
cations of the shoulder and then experiences yet
another recurrence, on-field reduction is general-
ly appropriate if experienced personnel are avail-

PEDIATRIC ANNALS 31:1/JANUARY 2002

Figure 7. Axillary view of the glenohumeral joint demonstrat-
ing the humerus reduced on the glenoid (thick black arrow).
The coracoid process (thin black arrow) indicates the anterior
aspect of the shoulder, which allows the determination of the
direction of the instability, if present.

able. In this case, the risk of displacing an associ-
ated fracture is usually outweighed by the bene-
fits of the early reduction.

There are many techniques for reducirg shoul-
der dislocations 384 A detailed description of these
methods is beyond the scope of this article. The
most commonly employed technique is that of in-
line traction. This involves stabilizing the athlete’s
torso (often using a sheet) and applying in-line
traction distally on the arm. The reduction is gen-
erally noted by a “clunk” that is felt by both the
athlete and the physician. Post-manipulation radi-
ographs must be obtained to confirm the reduc-
tion. It is particularly important to obtair: an axil-
lary radiograph to confirm the reduction (Fig. 7).
Anteroposterior and lateral radiographs by them-
selves are insufficient to rule out persistent dislo-
cation, particularly in the posterior direction.

Definitive Management

The ultimate management of shoulder disloca-
tions in young athletes typically involves activity
modification, bracing, or surgery. As discussed
earlier, the rate of recurrence is extremely high in
young athletes. Stabilization of first-time disloca-
tions is advocated for athletes younger than 20
years who play contact sports##? Individuals
who suffer recurrent instability with activities of
daily living or at night when trying sleep are gen-
erally also candidates for surgery. Many commer-
cially available braces can be used for athletes
who play contact sports and wish to avoid
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Figure 8. Arthroscopic view of a Bankart lesion. The humeral
head is on the left, the glenoid is on the right, and the metal
probe is placed between the glenoid and the labrum (black
arrow).

surgery to complete their season. These braces
function by limiting shoulder motion and there-
fore not allowing the arm to abduct sufficiently to
dislocate. Such braces are, of course, unsatisfacto-
ry for athletes who require full mobility of their
shoulder for their sport.

Surgical stabilization of the shoulder involves
anatomic restoration of the labrum and the cap-
sule using either arthroscopic or open techniques
(Fig. 8). The rate of re-dislocation following sur-
gical stabilization is typically less than 10%.%

FRACTURES IN YOUNG ATHLETES

A 12-year-old soccer player was tackled and twist-
ed her leg as she fell. She complains of pain above her
ankle and a tibial deformity is obvious.

Types of Injuries

Extremity fractures in children may be incom-
plete, complete, or epiphyseal. Incomplete frac-
tures are termed “green stick” fractures if they
occur due to a bending force and “buckle” frac-
tures if they occur in compression.* Incomplete
fractures may occur because the bone is less brit-
tle in the immature skeleton than in the adult
skeleton, and young bones often bend before
breaking. Complete fractures occur when both
cortices break. Epiphyseal fractures involve the
growth plate, and are therefore associated with
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the potential for growth arrest or the develop-
ment of a deformity.*

Assessment and Diagnosis on the Field

After an assessment of the airway, breathing,
and circulation and the level of consciousness has
been completed, the physician can focus on the
limb.

The athlete should be asked whether he or she
has previously injured the area. The mechanism
of the current injury is also important. The physi-
cian should .ascertain whether there was direct
contact with another individual or an immovable
object (eg, a goalpost). The athlete should also be
asked whether he or she heard a “pop” or a
“crack.” The physician should try to immobilize
or splint any suspected fracture, especially if
there is an obvious deformity present. This can
usually be accomplished with the physician’s
hands or with the help of another volunteer.
Immobilization of the affected part will minimize
pain from further movement and may make the
on-field examination easier to perform.

If the lower extremity is involved, the physi-
cian should determine whether the athlete is able
to bear weight, if that is feasible. If the athlete can
bear weight, the physician should ask hirn or her
to walk without support. If the athlete is able to
do this without difficulty, the physician must
decide whether he or she is able to jog and run
satisfactorily to return to competition. Athletes
who are unable to bear weight without discom-
fort and have bony tenderness should generally
have radiographs performed.

In addition to the injured area, the physician
should always examine the joints above and
below it. For example, in the lower extrenaity, the
hip and the spine should be examined.

A neurovascular examination should be per-
formed for all extremity injuries. This should
include motor and sensory function of the extrem-
ity, as well as the pulses. The neurovascular exam-
ination should assess the motor power of the dis-
tal extremity, sensation, and the color of the skin.

Open fractures are not common in sports.
However, they are potentially devastating due to
the risk of infection. The physician should check
the patient’s skin carefully for open wounds at
the location of the injury. A fracture may displace
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significantly at the time of injury, causing the
bone to poke through the skin at a site remote
from the fracture. In this case, the patient may
have an open wound several inches from the frac-
ture that communicates with the fracture site. The
acute management of an open fracture involves
applying a sterile dressing to the wound. If a sig-
nificant deformity is present, the limb should be
realigned and a splint applied. If realignment is
performed, a neurovascular examination should
be done before and after the maneuver.

A patient with an open fracture or a suspected
open fracture should receive intravenous antibi-
otics. Cefazolin is generally the antibiotic of
choice unless the patient is allergic. The patient’s
tetanus status should be updated.®

All patients with suspected fractures should
not attempt to bear weight if the injury is in the
lower extremity. They can be transported on a
stretcher or with the use of crutches, as appropri-
ate. The extremity should also be temporarily
splinted for the patient’s transfer to a facility
where an x-ray may be performed.

Indications for ordering an x-ray include
deformity or pain following the injury.
Radiographs are particularly important to rule
out or diagnose fractures. However, other ortho-
pedic conditions, such as tumors or infections
that may or may not have been related to the
injury, may also be revealed by an x-ray following
trauma.
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