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1.1 Introduction

American football is popular among all age
groups in the United States and is played at vari-
ous levels, including Pop Warner league, junior
high school, high school, collegiate, and profes-
sional. Athletes that play this high-speed, high-
impact collision sport are susceptible to various
injuries ranging from muscle strains to career-
ending fractures and ligamentous injuries.
Common injuries sustained in American football
include concussions, anterior cruciate ligament
and medial collateral ligament tears, glenohu-
meral shoulder instability, acromioclavicular
joint injuries and clavicle fractures, and ankle
sprains and syndesmotic injuries. This chapter
will review the epidemiology of injuries incurred
during American football, as well as diagnosis,
on-field and in-season management, and preven-
tion of the most common injuries seen in
American football.
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1.2  Epidemiology

American football is one of the most popular
sports in the United States with over 60,000 col-
legiate, over 1 million high school athletes, and
over 225,000 sandlot and professional athletes
participating each season [1, 2]. American foot-
ball is a high-speed, high-impact collision sport
that has potential for serious injury to partici-
pants. Athletes partake in drills throughout the
week that include player-to-player contact and
player-to-surface contact, which places the ath-
lete at risk for career-ending fractures, joint dis-
locations, and ligamentous ruptures. These drills
are frequently performed at full-speed, and there-
fore the athlete is susceptible to noncontact liga-
ment tears and muscle strains, as well as overuse/
repetitive injuries. The athletes are required to
give full effort throughout the week, then
expected to play full-contact games at the end of
the week. As the season progresses, risk of injury
increases due to continued collisions, fatigue,
and repetitive nature of the sport. Offensive and
defensive lineman are the most susceptible to
injury, as they are involved in contact activities
every play [3]. Additionally, the type of playing
surface, including artificial turf and natural grass,
can have an effect on injury risk. Prior studies
have demonstrated artificial turf has an increased
risk of injury compared to natural grass, as does
poorly maintained playing surfaces [4—6].
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Playing American football puts unique
demands on the body, and as a result the injury
rate is nearly twice that of other popular sports
such as basketball. Among 15 collegiate sports,
American football had the highest rate of injury
during competition at 35.9 injuries per 1000
athlete-exposures (AE) [7]. All other sports
except wrestling (26.4 injuries per 1000 AE) had
less than 20 injuries per 1000 AEs [7]. An epide-
miologic study found that approximately 500,000
high school American football-related injuries
occurred annually. Additionally, the injury rate
was much higher during actual competition com-
pared to practice for middle school, high school,
and collegiate athletes [2, 8]. However, the over-
all number of injuries was still higher during
regular practice, accounting for nearly 56% of all
injuries, than during competition (approximately
40%) in collegiate athletes due to the signifi-
cantly higher athlete-exposure during practice
[9]. One study evaluating the effect of age on
American football-related injuries showed that
fractures were the most common injury regard-
less of age, but the rate of fractures was lower in
athletes 15—18 years of age compared to younger
athletes [10]. Additionally, the rate of closed head
injuries, including concussions, was highest in
athletes younger than 8 years of age [10].
Epidemiological studies such as the ones dis-
cussed in this section are important as they high-
light important patterns and potentially
modifiable risk factors that can help injury pre-
vention efforts that will be discussed later in this
chapter.

1.3  Percentage of Injuries
and Their Anatomic

Locations

American football-related injuries can involve
any part of the musculoskeletal system including
the upper and lower extremities as well as the
head and cervical spine. One study investigating
the distribution of injuries by anatomic location
found that 43.2% of injuries were upper extrem-
ity injuries and 32.6% of injuries were lower
extremity injuries [10]. Other studies have cited

that approximately 20% of American football-
related injuries involve the knee and about 17%
involve the foot and ankle.

The most common American football-related
knee injuries are medial collateral ligament injury
(MCL), meniscal injury, and anterior cruciate
ligament (ACL) injury with 25% of knee injuries
requiring surgical intervention [11]. The inci-
dence of ACL injuries in the National Football
League (NFL) is 0.7 per 1000 players resulting in
approximately 53 ACL injuries annually in the
NFL [12, 13]. Running backs and linebackers are
at highest risk for ACL injuries with 9.7% and
8.9% of players, respectively, having a history of
ACL injury at the NFL combine [14].

With regard to foot and ankle injuries, they
occur at a rate of 15 per 10,000 AEs [15]. Lateral
ankle ligament sprains, syndesmotic (high ankle)
sprains, medial ankle ligament sprains, midfoot
injuries, and first metatarsophalangeal joint inju-
ries account for nearly 80% of all foot and ankle
injuries related to playing American football
[15]. In terms of median time loss from play, the
most severe foot and ankle injury was an ankle
dislocation, which resulted in a median time loss
of 100 days, followed by metatarsal fractures
(38 days) and isolated malleolus fracture
(31 days) [15]. Additionally, foot injuries such as
Lisfranc injuries, which are present in 1.8% of
athletes at the NFL combine, can significantly
affect draft position, performance, and longevity
of an American football career [16].

Shoulder injuries are among the most com-
mon American football-related upper extremity
injuries. One epidemiological study showed that
nearly 50% of athletes at the NFL combine had a
history of a shoulder injury with 36% of these
injured athletes requiring surgical intervention
[17]. The most common shoulder injuries were
acromioclavicular (AC) injuries (41%), anterior
instability (20%), and rotator cuff injury (12%)
[17, 18]. The highest incidence of AC injury
occurred in quarterbacks at a rate of 20.9 injuries
per 100 players [19]. The most common surgeries
performed for shoulder injuries were anterior
instability reconstruction (48%), Mumford/
Weaver-Dunn surgery (15%), posterior instabil-
ity reconstruction (10%), and rotator cuff repair
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(10%) [17]. Overall, these injuries can result in a
significant loss of playing time even in cases of
AC injuries, which typically do not require surgi-
cal intervention [19].

Cervical spine injuries are less common
American football-related injuries, but are still
important to highlight. The cervical spine injury
rate is 2.91 per 10,000 AEs with stingers being
the most common injury at a rate of 1.87 per
10,000 AEs [20]. Cervical spine injuries were
most common in linebackers followed by defen-
sive linemen. Overall, one study found that most
athletes were able to return to play (RTP) within
24 h of their initial cervical spine injury (64.4%),
while only 2.8% remained out of play for
>21 days [20]. Once again, information regard-
ing the positions affected and the relative time
loss by particular injuries is important in order to
implement appropriate and unique prevention
measures, which will be discussed later in this
chapter.

General Evaluation
of Extremity Injuries

14

The team physician needs to perform a detailed
history and physical on all the athletes before the
season starts, and remember all aspects of the
history and physical as the season progresses.
Therefore, when it comes to on-field injuries, the
team physician can obtain a detailed and focused
history of injury mechanism and perform a spe-
cific evaluation for the suspected injury, followed
by formulating a rapid plan of attack (Fig. 1.1).
Initial evaluation of a suspected extremity
injury consists of a thorough history to elicit the
specific nature and location of their complaint,
mechanism or injury, severity of pain, whether
they are able to bear weight or move an injured
extremity, presence of functional deficits such as
mechanical block to motion or neurologic deficit,
and history of previous injury or surgery to the
injured and contralateral extremities [21].

Fig. 1.1 A focused, detailed history and physical exam conducted on the field to formulate a quick treatment plan
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Following this, an examination should be per-
formed of the entire injured extremity and com-
pared to the contralateral side. Examination
should begin with inspection of the skin and soft
tissue for gross deformity, ecchymosis, effusion,
or open wounds. Range of motion of the sur-
rounding joints should be attempted actively and/
or passively as tolerated and compared with the
contralateral extremity. Crepitus, pain, swelling,
or deformity may be detected using palpation.
Adjacent ligaments should be stressed and com-
pared to the uninjured extremity. Strength should
be evaluated if possible, however full effort may
be limited due to pain. A careful neurovascular
examination should be performed. Finally, spe-
cial tests to evaluate for particular injuries based
on the initial history and examination should be
performed.

Five Common American
Football-Related Injuries

1.5

The mechanism of injury, on-field manage-
ment, and in-season treatment of five common
injuries will be discussed. Based upon the
senior author’s experience and prior epidemio-
logical studies, this chapter will discuss con-
cussion, knee ligament injuries including
injuries to the ACL and MCL, anterior and pos-
terior labral tears associated with glenohumeral
instability, acromioclavicular (AC) injuries and
clavicle fractures, and ankle sprains including
syndesmotic injury.

1.5.1 Concussion

1.5.1.1 Mechanism of Injury

Concussion is defined as a transient, functional
traumatic brain injury induced by biomechanical
forces [22]. Among youth, high school, and col-
lege American football players, concussions are
most commonly caused by player contact,
accounting for 83% of concussions [23]. At the
collegiate level, a larger proportion of concus-
sions are caused by player contact (88% vs. 80%
and 81% at the youth and high school levels,

respectively), while youth athletes are nearly
twice as likely to sustain a concussion due to sur-
face contact than high school and college ath-
letes. Youth athletes are more likely to sustain a
concussion while being tackled (42% vs. 23% for
both high school and college athletes), while col-
lege athletes are more likely to sustain a concus-
sion while being blocked (16% vs. 10% and 6%
for high school and youth athletes, respectively).
At the professional level, the mechanism of sus-
taining a concussion was studied using video
analysis of National Football League (NFL)
games [24]. Concussions were found to occur
most often during a passing play, accounting for
50% of cases. In 41% of cases, a concussion was
sustained during tackling, most commonly from
a helmet-to-body impact. The authors demon-
strated the mechanism of injury varied by posi-
tion: cornerbacks were found to be injured most
commonly by a helmet-to-body impact while
wide receivers and quarterbacks were found to be
more commonly injured by a helmet-to-ground
or helmet-to-helmet impact.

1.5.1.2 On-Field Management

An athlete suspected of having sustained a concus-
sion after a forceful direct or indirect impact to the
head with any symptoms, signs, or concern by any
trained observer should be immediately removed
from play and evaluated [25]. The athlete should
not RTP until an appropriate evaluation has been
completed by a qualified healthcare professional.
The 2017 Berlin Concussion in Sport Group
Consensus Statement described several mandatory
and discretionary symptoms which require further
evaluation [25]. Mandatory symptoms include
loss of consciousness, lying motionless for more
than 5 seconds, confusion, disorientation, amne-
sia, vacant look, motor incoordination, tonic pos-
turing, impact seizure, and ataxia; the presence of
one or more of these signs mandates removal from
play according to NFL rules [25, 26]. Discretionary
signs include clutching the head, being slow to get
up, suspected facial fracture, possible ataxia, and
behavior change; the presence of the discretionary
signs require a dedicated concussion evaluation.
Following resolution of the discretionary signs,
the athlete may RTP if the diagnosis of concussion



1 American Football

is excluded and the discretionary signs can be
attributed to another cause.

Initial management of a player suspected to
have sustained a concussion should include con-
sideration of intracranial, maxillofacial, cervical
spine, and airway injuries, with implementation
of appropriate management such as cervical
spine immobilization as indicated. If the on-field
or sideline evaluation is suggestive of concus-
sion, the athlete should be moved to a distraction-
free environment for a more thorough evaluation.
A concussion evaluation should include a history
and physical exam to elicit symptoms of concus-
sion including confusion, headache, loss of con-
sciousness, post-traumatic amnesia, retrograde
amnesia, balance problems, dizziness, visual
problems, personality changes, fatigue, sensitiv-
ity to light or noise, tinnitus, numbness, and vom-
iting [22]. The presence of dizziness reported by
the athlete on the field or sideline is especially
important to identify as this symptom is associ-
ated with a six times likelihood of having a pro-
tracted recovery of more than 21 days [27]. A
thorough neurologic exam including administra-
tion of Maddock’s questions, evaluation of the
cervical spine, speech, gait, and eyes as well as a
balance assessment should be performed [22,
27]. Additional tests such as the Sports
Concussion Assessment Tool (SCATS5) and King-
Devick tests have also been described as aids for
diagnosing concussion. The SCATS consists of
evaluating for “red flag” symptoms and signs of
concussion as described above, Maddock’s ques-
tions, Glasgow coma scale scoring, and cervical
spine assessment [28]. The King-Devick test
consists of reading numbers from left to right on
cards and takes less than 2 min to perform [26].
Finally, athletes diagnosed with concussion
should be serially evaluated for 48 hours to detect
delayed symptom onset [22, 25].

1.5.1.3 In-Season Treatment

For athletes with concussion, RTP is permitted
after concussion-related symptom scores have
returned to baseline levels at rest and with
competition-intensity exercise, the neurologic
examination is normal, and cognitive testing has
returned to baseline or age-appropriate levels

[25]. A graded RTP protocol is recommended,
which typically takes 7 days. Elite athletes with
early resolution of symptoms may return to play
earlier than 7 days following intensive specialist-
directed evaluation in an advanced care setting
specializing in concussion management while
younger athletes are typically managed more
conservatively [25]. In the NFL, the team physi-
cian, in consultation with an independent consul-
tant, is responsible for RTP decisions [22, 25]. At
all levels, no athlete should RTP until cleared by
a qualified healthcare professional.

1.5.1.4 Prevention of Injury

Concussion identification and prevention has
gained international attention over the past few
years and led to significant changes and improve-
ments to sporting equipment and the game rules.
The most important aspect of concussion preven-
tion is educating players, trainers, coaches, and
match officials on early recognition, immediate
management, and appropriate RTP criteria for
players of all ages [29, 30]. Although recent
strides have been made, further education is war-
ranted, especially regarding the misconceptions
of concussions and less-commonly recognized
symptoms [29].

Improvements and implementation of specific
sporting equipment, including customized mouth
guards and helmets, have led to a decrease in
self-reported concussions and traumatic brain
injuries [31-34]. Rule changes, including video
review and in-arena spotters to identify signs of
concussion, have improved diagnosis of in-game
concussions [35-37]. Over the past few years, the
NFL has made specific changes to kickoff and
targeting rules to enhance player safety. However,
there is a paucity of literature regarding the effec-
tiveness of these kickoff and targeting rule
changes.

1.5.2 ACL and MCL Injury

1.5.2.1 Mechanism of Injury

The typical mechanism of ACL injury during
American football is a noncontact injury usually
sustained during a lateral movement such as piv-
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oting or cutting resulting in a dynamic valgus
moment on the knee while the knee is positioned
in near extension with the foot externally rotated
[38]. MCL injuries typically occur when a valgus
force is directly applied to the knee or results
from cutting maneuvers with the foot planted
[39-41]. Given the similar mechanism of injury,
ACL and MCL injuries commonly occur simulta-
neously, with American football players sustain-
ing a concomitant ACL and MCL injury at a rate
2.7 times higher than athletes in other sports [42].

1.5.2.2 On-Field Management

Evaluation for ACL injury consists of the anterior
drawer and Lachman tests in which an anterior
force is applied to the tibia with the knee at 90°
and 30°, respectively, with excessive anterior
translation indicative of ACL injury [43]. The
pivot shift test is useful to assess for rotatory
instability and is performed by applying a com-
bined valgus moment to the knee and internal
rotation force on the tibia with the knee initially
extended followed by flexion of the knee and
observation of spontaneous posterior reduction of
the tibia [43]. Diagnosis of MCL injury is typi-
cally facilitated by palpation over the ligament to
elicit tenderness as well as assessment of knee

laxity upon application of a valgus load.
Evaluation of the MCL to test for ligamentous
laxity is performed by applying a valgus force to
the knee flexed to 30° [39]. Medial compartment
opening of 0-5 mm corresponds to a grade I
injury in which the ligament is stretched without
ligamentous disruption, 5—10 mm corresponds to
a grade Il injury with partial ligament tearing, and
>10 mm opening corresponds to a grade III injury
with complete tear of all MCL fibers [39, 40].
Following initial on-field evaluation, a stan-
dard radiographic evaluation should be performed
to assess for dislocation or osseous injury fol-
lowed by magnetic resonance imaging (MRI) to
evaluate for ACL or MCL injury and concomitant
injuries to the meniscus, articular cartilage, and
cruciate or collateral ligaments (Fig. 1.2) [26, 43].

1.5.2.3 In-Season Treatment

Although nonoperative management, consisting
of physical therapy, anti-inflammatory medica-
tions, increasing range of motion and strength,
and progressive RTP, can be considered for recre-
ational athletes, for the majority of American
football players, ACL reconstruction is recom-
mended within 5 months of injury to prevent the
development of additional injuries such as menis-

Fig. 1.2 Magnetic Resonance Imaging (MRI) of a left
knee with anterior cruciate ligament (ACL) and medial

collateral ligament (MCL) tears. Image (a) is a
T2-weighted sagittal MRI demonstrating a complete mid-

substance ACL tear. Image (b) is a T2-weighted coronal
MRI demonstrating a full thickness MCL tear off its fem-
oral origin (white arrow)
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cal tears [43]. When performing an ACL recon-
struction in an American football player,
bone-patellar tendon-bone autograft is preferred
by most surgeons due to high rates of failure with
allograft and hamstring tendon autograft in young
athletes [44-48].

In a 2016 case series of NFL players who had
undergone an orthopedic procedure, 82% returned
to play following ACL reconstruction; however,
athletes played for an average of 1.6 years follow-
ing ACL reconstruction, and for those who did
return, decreased number of games played and
performance can be expected until postoperative
seasons 2 and 3 [49]. At the high school and col-
lege level, approximately 2/3 of athletes will RTP
following an ACL injury [50]. At the professional
level, athletes have been shown to RTP on average
10.8 months after primary ACL reconstruction
while RTP occurred at 12.6 months following
revision ACL reconstruction [51, 52]. In general,
athletes should RTP at a minimum of 9 months
postoperatively to allow for graft healing once the
player is able to meet postoperative RTP protocols
such as demonstration of symmetric quadriceps
strength and performance in hop testing, as well
as the ability to safely perform sport-specific
movements [43]. Given the length required for
RTP, an ACL injury can considered to be season-
ending in most cases.

Treatment of isolated MCL injuries is dictated
by the grade of injury. Nonoperative manage-
ment consisting of initial rest, ice, compression,
and elevation of the injured extremity followed
by weight-bearing in a hinged knee brace and
strengthening exercises, is recommended for iso-
lated grade I-II injuries [39, 40]. Isolated grade
IIT injuries may be treated nonoperatively or
operatively, with operative intervention indicated
in isolated grade III tears with severe valgus
alignment, MCL entrapment of the pes anserinus,
or avulsion injuries [41]. Concomitant ACL and
grade I or I MCL injuries are typically managed
with initial nonoperative management to allow
MCL healing followed by reconstruction of the
ACL [40]. Management of ACL injuries with
concomitant grade III MCL injury is controver-

sial. Nonoperative management of the MCL
injury followed by delayed ACL reconstruction
as well as early ACL reconstruction with nonop-
erative or operative management of the MCL tear
have been proposed with no clear superiority of
any approach [26].

Following nonoperative treatment, athletes
with a grade I MCL injury can expect to RTP
11 days post-injury, while those with grade II
injuries RTP 20 days post-injury on average [53].
Grade III injuries require longer rehabilitation
times, particularly following surgical interven-
tion. Athletes with nonoperatively treated grade
IIT injuries may RTP as early as 5-7 weeks after
injury while those treated with surgery may
require 6-9 months of rehabilitation [54].
In-season management of MCL tears should be
determined after discussion of the risks and ben-
efits of each treatment modality including the
average time until RTP with the athlete and his or
her family.

1.5.2.4 Prevention of Injury

In order to help prevent ligamentous injury to
American football athletes, prevention programs
should be incorporated into training regimens.
The prevention programs should incorporate
neuromuscular training including proprioceptive
and muscle-activation exercises, single-leg train-
ing, game-time decision-making for unantici-
pated conditions, and proper foot positioning in
dynamic movements [55].

Although bracing is common among American
football athletes, there has been conflicting evi-
dence on the efficacy of bracing in American
football athletes. Prior studies have demonstrated
a protective effect of bracing on MCL injury [56,
57], especially in the high-risk positions of offen-
sive and defensive line, linebacker, and tight end
[58]. However, other studies have questioned the
effectiveness of bracing and no difference or an
increased risk of knee injuries with bracing has
been shown [58-60]. There is no conclusive evi-
dence that bracing prevents ACL tears, or is pro-
tective of an ACL-reconstructed knee [61].
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1.5.3 Anterior and Posterior Labral
Tears Associated
with Glenohumeral Instability

1.5.3.1 Mechanism of Injury

Anterior and posterior labral tears resulting from
acute glenohumeral instability have distinct
mechanisms of injury and presentation [62].
Glenohumeral instability events are typically
described as either a subluxation, in which symp-
tomatic instability occurs without separation of
the articular surfaces requiring reduction, or dis-
location, with complete disruption of the articular
surfaces requiring reduction [18]. Anterior insta-
bility typically results from an acute anterior dis-
location event with the arm in the abducted and
externally rotated position, while posterior labral
injuries typically present in a more insidious
manner resulting from high-intensity, dynamic
posterior loading to a forward flexed, internally
rotated, and adducted arm causing a shearing
force on the posterior labrum [62—-65]. Anterior
instability commonly causes avulsion of the ante-
rior labrum and capsular attachments at the gle-
noid rim, known as a Bankart lesion [64]. In
American football, skilled position players (i.e.,
running back, quarterback, defensive back, and
linebackers) are more likely to sustain an anterior
instability injury while linemen are at particular
risk for posterior instability due to the nature of
blocking and the propensity for bench pressing
heavy weight [17, 63].

1.5.3.2 On-Field Management

An acute anterior shoulder dislocation is gener-
ally seen with the arm held in abduction and
external rotation with a palpable prominence
over the anterior shoulder accompanied by a
defect or sulcus on the posterior shoulder. An
acute posterior shoulder dislocation typically
presents with the shoulder held in an adducted,
internally rotated position [63]. Reduction may
be attempted prior to the onset of muscle spasm,
with successful reduction followed by a repeat
neurovascular examination. If the glenohu-
meral joint cannot be reduced, transfer to a
medical center for closed or open reduction is
necessary.

For athletes presenting without frank disloca-
tion events, physical examination for anterior
instability consists of the apprehension sign, or
feeling of apprehension induced with the arm in
abduction and external rotation [64]. This can be
combined with the Jobe relocation test which
involves application of a posterior force on the
anterior shoulder; this test is positive when this
maneuver alleviates the feeling of apprehension.
In addition, the anterior load-and-shift test can be
used to evaluate the amount of anterior humeral
translation present. A sulcus sign may be seen
with inferior traction on the arm, particularly
with inferior capsular laxity or multidirectional
instability.

In cases of suspected posterior subluxation,
patients may complain of pain or weakness rather
than instability; these symptoms may be more
prominent at the end of a game or workout when
the surrounding musculature is fatigued and
unable to compensate for loss of structural integ-
rity [63]. Physical examination should evaluate
for associated atrophy, scapular winging or dys-
kinesis, and generalized ligamentous laxity. The
posterior load-and-shift, jerk, and posterior
apprehension tests are also useful for detecting
posterior instability [63]. The Kim test is particu-
larly useful for evaluation of posteroinferior
labral tears. This test is performed by applying an
axial load with the arm abducted to 90° and for-
ward flexed 45° in the sagittal plane [18]. The test
is positive if this maneuver recreates the patient’s
pain.

Radiographic analysis should be performed to
assess for associated osseous abnormalities such
as fracture and evaluate for possible glenoid dys-
plasia or bone loss [63]. MRI, often with contrast
(magnetic resonance arthrogram), is useful for
evaluating the intra-articular structures including
the anterior and posterior capsule and labrum
(Fig. 1.3) [18, 63]. If there is concern for
significant osseous deformity or bone loss, com-
puted tomography scan with three-dimensional
reconstruction is useful [63].

1.5.3.3 In-Season Treatment
Following first-time instability events without
associated osseous defects, nonsurgical manage-
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Fig. 1.3 Magnetic Resonance Imaging (MRI) of a left
shoulder with a posterior labral tear. Image (a) is a
T2-weighted axial MRI demonstrating a posterior labral

ment is often the treatment of choice with surgi-
cal management reserved for those who fail
initial nonoperative management [18]. Initial
nonoperative management is especially attractive
to many athletes as it allows earlier RTP than sur-
gical intervention, which is often a season-ending
event. Most athletes are able to return to sport
after a brief period of immobilization followed
by range of motion and strengthening exercises
for 3 weeks, provided the athlete has symmetric
pain-free range of motion and strength, is able to
perform sport-specific skills, and there is no evi-
dence of instability [66]. However, athletes
should be counseled that 59-90% will experience
a recurrent anterior instability event without sur-
gical treatment [64, 66, 67]. With each instability
event, the athlete is at risk of more severe injury,
which may necessitate more complex surgical
intervention with worse outcomes [66]. Following
failed initial nonoperative management or multi-
ple dislocations, concomitant injury such as a
rotator cuff tear or periarticular fracture, or in the
setting of significant osseous defects of the
humeral head or glenoid, surgical intervention is
recommended to reduce the likelihood of recur-
rent episodes of instability [64, 68].

tear (white arrow). Image (b) is a T2-weighted sagittal
MRI demonstrating the posterior labral tear (white arrow)

The treatment outcomes for anterior and pos-
terior labral tears as a result of glenohumeral
instability are different. Significant improve-
ments in clinical outcome scores have been dem-
onstrated following both anterior and posterior
labral repair; however, patients with anterior
instability have been shown to have better post-
operative clinical outcome scores than those with
posterior instability [62]. Ultimately, the man-
agement of the in-season instability event
requires a discussion with the athlete and his or
her family regarding the risks and benefits of
each treatment option, and a decision made based
on their individual values, preferences, and goals.

1.5.3.4 Prevention of Injury

Periscapular and rotator cuff muscles assist with
shoulder stabilization and glenohumeral joint
kinematics. A periscapular and rotator cuff
strengthening program should be incorporated
into daily workouts to prevent glenohumeral joint
dislocations.

Shoulder braces are routinely used by athletes
with a history of shoulder subluxations or dislo-
cations, as the brace has been shown to reduce
shoulder range of motion and add stability to the
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glenohumeral joint [69, 70]. However, there is a
paucity of evidence regarding the efficacy of
shoulder bracing to reduce the incidence of
shoulder injury in athletes.

1.5.4 ACInjury and Clavicle
Fracture

1.5.4.1 Mechanism of Injury

Injuries to the AC joint and clavicle most com-
monly occur from a direct blow to the top of the
shoulder, which may occur when tackling or div-
ing or via an indirect injury such as a fall on an
outstretched arm [18, 71-73]. AC joint injuries
most frequently affect defensive backs, wide
receivers, and special team players, but the inci-
dence of injury is greatest in quarterbacks, spe-
cial team players, and wide receivers [19].

1.5.4.2 On-Field Management

In the evaluation of an AC joint injury or clavicle
fracture, a deformity may be seen and tenderness
present at the site of injury. The athlete may
report pain with movement of the arm, particu-
larly with cross-body adduction.

Radiographic evaluation should be performed
to evaluate for associated fractures in the setting
of AC joint injury or to confirm the diagnosis of a
clavicle fracture. The use of the Zanca view, or an
antero-posterior (AP) radiograph with 15°
cephalic tilt, can be particularly helpful in visual-
izing the AC joint [18]. MRI may be useful for

more severe AC joint injuries to evaluate for the
presence of concomitant injury; edema in the AC
joint is a hallmark of AC joint injury [18, 72].

1.5.4.3 In-Season Treatment

AC joint injuries are typically treated according
to the type of injury [72]. Type I and II injuries,
which involve sprains of the AC and coracocla-
vicular (CC) ligaments, respectively, are typi-
cally treated nonoperatively in a sling with rest,
pain control, cryotherapy, and physical therapy
[18, 72, 74]. Type I or II injuries are often also
treated with injection of local anesthetic to allow
athletes to continue to play [75]. Treatment of
type III injuries, with disruption of the AC and
CC ligaments and a CC distance increased by
25-100% compared to the contralateral side, is
controversial; however, 70% of NCAA team phy-
sicians preferred nonoperative management in a
2016 survey (Fig. 1.4) [75]. Type IV=VI, which
involve significant displacement of the clavicle
relative to the acromion, are typically managed
operatively [72, 74].

The majority of AC joint injuries in American
football players are Type I and II injuries and can
be managed nonoperatively, with surgery
required in only 1.4% of injuries [19]. The aver-
age loss of time for AC joint injuries was 10 days;
however, AC joint dislocations and type III AC
sprains had an average of 78 and 26 days lost to
injury, respectively [19].

Nondisplaced midshaft clavicle fractures can
typically be managed nonoperatively with rest

Fig. 1.4 Standing radiographs of a type III left shoulder
acromioclavicular joint (AC) injury. Image (a) is a left
shoulder antero-posterior radiograph demonstrating an
AC joint injury (white arrow). Image (b) is a bilateral

shoulder radiograph demonstrating asymmetric AC joint
on the left shoulder (white arrow) as compared to the con-
tralateral side
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Fig. 1.5 Standing radiographs of a displaced right clavi-
cle fracture. Image (a) is a right shoulder antero-posterior
radiograph demonstrating a displaced clavicle fracture.

and initial sling immobilization followed by
increasing range of motion and strength [76].
Open reduction internal fixation (ORIF) is typi-
cally used for treatment of displaced fractures
(Fig. 1.5). Distal clavicle fractures are managed
based on the relationship of the fracture to the CC
ligaments. Fractures distal to the CC ligaments
are considered stable and can be managed nonop-
eratively while those that involve or are medial to
the CC ligaments require ORIF [71]. Methods of
fixation include hook pate fixation, plate fixation
with ligament reconstruction, open suture fixa-
tion, arthroscopic Endobutton fixation, CC screw
fixation, cerclage wire fixation, and tension band
wiring [76].

Athletes can expect a recovery period of
10-12 weeks following midshaft clavicle frac-
tures [76, 77]. Following a distal clavicle frac-
ture, RTP typically occurs between 14 and
20 weeks post-injury [72, 76, 77].

1.5.4.4 Prevention of Injury

Over the past 20 years, the incidence of AC joint
injuries have decreased, most notably due to
changes in practice regimens and decreased
physical contact in practice [19]. There is cur-
rently no protective equipment for the prevention
of AC joint and clavicle fractures. American foot-
ball athletes wear shoulder pads that decrease the
risk of shoulder injury during routine plays, but a
high-energy hit to the shoulder or contact with
the playing surface may still lead to an AC joint
or clavicle injury.

Image (b) is a postoperative radiograph of the right shoul-
der after open reduction internal fixation of the fracture

1.5.5 Ankle Sprains
and Syndesmotic Injury

1.5.5.1 Mechanism of Injury

Lateral ligament sprains, or low ankle sprains,
typically occur with inversion of the foot accom-
panied by external rotation of the ankle joint [78,
79]. Syndesmosis injury, also known as a high
ankle sprain, typically occurs when the foot is
dorsiflexed, everted, and externally rotated in
relation to the tibia which typically occurs during
a collision causing the athlete to fall forward
while the foot is plantarflexed and externally
rotated [80].

1.5.5.2 On-Field Management

Evaluation of an acute ankle sprain typically
reveals pain, swelling, and ecchymosis located
anterolaterally and posteromedially at the level of
the ankle joint (Fig. 1.6) [19, 80]. The anterior
drawer test, performed by applying an anterior
force on the posterior hindfoot with the foot in
neutral position, is useful for testing the integrity
of the anterior tibiofibular ligament [79]. The cal-
caneofibular ligament can be tested by inverting
the hindfoot with the ankle in neutral dorsiflexion
[78, 79]. Several provocative tests are useful in
evaluating for syndesmosis injuries. Pain when
applying a compressive force between the
proximal fibula and tibia with pain (squeeze test)
or with external rotation of the foot and ankle
relative to the tibia is suggestive of syndesmotic
injury [80].
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Fig. 1.6 On-field evaluation of a low ankle injury. This evaluation typically reveals pain and swelling about the antero-

lateral and posteromedial ankle

Radiographic evaluation of low ankle sprains
should be dictated by the Ottawa ankle rules for
evaluating for ankle fractures [79]. In cases of
suspected high ankle sprain, weight-bearing and
external rotation stress radiographs are useful to
identify associated fractures or tibiofibular dias-
tasis [78, 80, 81]. Full-length radiographs of the
tibia and fibula should be obtained to evaluate for
possible proximal fibular fracture, also known as
a Maisonneuve injury [78]. MRI evaluation is
also useful to show the extent of ligamentous
injury as well as the presence of nondisplaced
fractures.

1.5.5.3 In-Season Treatment

Treatment of low ankle sprains begins with non-
operative management with compression, ice,
pain control with anti-inflammatory medications,
and elevation. Injuries without complete tear of
the lateral ligaments should be treated with
immediate functional rehabilitation while those
with complete ligamentous tears treated with a
short period of immobilization followed by reha-

bilitation [78]. Functional rehabilitation consists
of early mobilization with external support fol-
lowed by range of motion, strengthening, and
proprioceptive exercises, and return to sport-
specific activity [79]. Surgical intervention, con-
sisting of repair or reconstruction of the lateral
ligaments, can be considered for those who fail
initial nonoperative management or for elite ath-
letes [79].

Syndesmotic injury without frank diastasis or
dynamic instability on weight-bearing or stress
radiographs can be managed nonsurgically [80].
Nonsurgical management consists of rest, ice,
and immobilization for 3-5 days to allow inflam-
mation to resolve. Weight-bearing is allowed in a
boot with initiation of active and passive range of
motion after 3-5 days. Once pain is resolved in
the boot, a stabilizing brace is used and strength-
ening and functional exercises begin, followed by
running and initiation of sport-specific activities.
The ability to hop on the injured leg ten times is
useful to help indicate that the athlete is ready to
initiate sport-specific activities [80].
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Unstable injuries necessitate surgical inter-
vention, typically with ORIF of the syndesmo-
sis with a screw or suture button construct [80].
Following fixation with syndesmotic screws, the
patient is typically made nonweight-bearing for
4-6 weeks, and athletes may RTP between 10
and 12 weeks postoperatively if there is no symp-
toms of hardware irritation necessitating removal
[80]. Stabilization with a suture button construct
may allow more physiologic motion between the
tibia and fibula and does not require hardware
removal [80]. Following treatment of high and
low ankle sprains, athletes are allowed to RTP
when range of motion and strength has returned
to baseline or at least 90% of the contralateral,
uninjured extremity [78, 81].

1.5.5.4 Prevention of Injury

Prophylactic ankle taping has been the mainstay of
ankle injury prevention, as it reduces ankle
plantarflexion and inversion and improves
proprioception [82-84]. However, it has been shown
that ankle tape loosens with physical activity and
may have a significant reduction in support within
30 min of initiation of exercise [85, 86]. Additionally,
there is an added cost to the team for taping materials.
Therefore, ankle orthoses or braces have been
advocated due to “low cost and ability to reuse
during the season [87, 88]. A recent randomized
control trial compared taping with a commercially
available ankle brace. The authors found no
difference in ankle sprains sustained throughout the
season between taping and bracing and concluded
bracing was more economical and time-saving [89].

Summary/Take Home Messages

American football is a violent collision
sport that places the athlete at risk for sig-
nificant injuries including career-ending
ligamentous knee injuries and fractures.
Although a wide variety of injuries are sus-
tained, five common injuries include con-
cussions, ACL and MCL tears, glenohumeral
shoulder instability, AC joint injuries and
clavicle fractures, and ankle sprains and
syndesmotic injuries. Concussions can have

significant physical and mental sequela, and
the key to prevention of concussions is rec-
ognition of symptoms, timely treatment,
and knowledge of RTP guidelines. The
majority of extremity injuries cannot be
avoided, but can be limited with proper
physical and mental training. Knee bracing
can be effective for limiting MCL tears,
while ankle taping and bracing is effective
for limiting ankle sprains. Shoulder bracing
has not been shown to prevent shoulder
injuries and knee bracing has not been
shown to prevent ACL tears. However, fur-
ther research is needed to better understand
the role of sports performance programs in
injury prevention for athletes.
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