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KEY POINTS

� Soccer injuries are frequent and have a high socioeconomic impact.

� Direct contact accounts for half of all injuries in both indoor and outdoor soccer.

� Ankle sprains are the most common foot and ankle injury in soccer players.

� Sixty percent of soccer players present anterior ankle impingement because repetitive ball
impact may cause microtrauma to the anteromedial aspect of the ankle.

� An injury prevention program should include not only the players but also the trainer,
responsible physician, and physical therapists.
INTRODUCTION

Soccer is one of the most popular sports in the world; it has a vivid and interesting his-
tory, and the players alternate between indoor and outdoor settings. Soccer injuries
are frequent and have a high socioeconomic impact that probably exceeds US$30
billion per year.1 The sport has undergone many changes in recent years, mainly
because of increased physical demands. These changes have led to an increased
injury risk. In Brazil, athletes are more prone to injury because of their extensive
training and the large numbers of games they play.2

The incidence of injury in outdoor soccer has been reported in the literature,
whereas there have been few studies on the injury rates of indoor soccer players. After
the thigh, the feet and ankles are the most common locations for injury.3 It is important
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to identify the causes and types of injuries and the influence of preventive strategies
and treatments.

INJURY DEFINITION AND TIME LOST

According to the National Athletic Injury Registration System of the United States, a
soccer injury is defined as any physical complaint associated with soccer (received
during training or match play) that limits athletic participation for at least a day after
the day of onset.4 The Union of European Football Associations Medical Committee
injury definition is an injury that occurred during a scheduled training session or match
that caused absence from the next training session or match.5 It may also be appro-
priate to include injuries that cause the player to interrupt a training session or match,
regardless of whether the player misses the next training session or match. This type
of injury is particularly important at lower levels of the sport where training and
matches are less frequent. These injuries could then be reported in a separate cate-
gory as 0-day time-loss injuries.6

Injuries can be categorized into 4 levels of severity from the layoff times from soccer:

� Slight/minimal (0–3 days)
� Mild (4–7 days)
� Moderate (8–28 days)
� Severe (28 days)

A recurrent injury is defined as an injury of the same type and at the same site as an
index injury occurring after a player’s return to full participation from the index injury,
and early recurrent injury is defined as a reinjury within 2 months after return to play.

EPIDEMIOLOGY

Analysis of soccer players after their career has ended has shown that they are
more predisposed to ankle osteoarthritis than the general population. The high
prevalence of osteoarthritis of the ankle among retired players (6%) suggests
that there is an important need to identify the causes and mechanisms of foot
and ankle injuries.7

The incidence of soccer injury has been investigated in several studies, and varies
substantially depending on the definition of injury, characteristics of the investigated
players, and research design. In general, the highest incidences of injury have been
reported for players in the US professional league and the Icelandic national division
league, and the lowest incidences have been reported for Dutch and Danish low-level
players.8–10 The incidence of match injuries is, on average, 4 to 6 times higher than the
incidence of injuries that occur during training sessions.8

Regarding foot and ankle injuries, an epidemiologic study among 200 players of
soccer on natural grass reported 66 severe ankle and foot problems (33%). The
following injury mechanisms were reported11:

� Direct player-to-player contact (32.0%)
� Overuse (26.0%)
� Tripping on the grass (10.5%)
� Landing (7.5%)
� Jumping and jumping/landing (7.5%)
� Tackling (4.5%)
� Being tackled (4.5%)
� Shooting (3.0%)



Foot and Ankle Injuries in Soccer Players 393
� Kicking and kicking/shooting (3.0%)
� Sprinting (1.5%)

Most (59.0%) players had injuries of the right foot/ankle, and 79.0% were in the
dominant extremity. The anatomic sites of injury were the ankle in 56.0%, hind foot
in 30.0%, and midfoot in 14.0%. The most common injury mechanism for foot and
ankle injuries in soccer has been reported to be direct contact in 58.0% of players,
and in 59.0% in a study among professional English football players.11,12

Of all foot and ankle injuries, ankle sprains are the most common (80.0%), followed
by bruises (9%–49.0%) and tendon lesions (2%–23.0%). Fractures are rare and ac-
count for only 1.0% of all ankle injuries in soccer.13 Overall, soccer injuries are more
frequent in older participants, whereas the incidence of injury in preadolescent players
is low.14 The incidence of foot and ankle injuries in elite soccer competition is esti-
mated as between 3 and 9 injuries per 1000 player-hours of competition, and the
dominant foot is most commonly injured.15 Most injuries occur during competition
rather than during training (2:1).1,16,17

Achilles tendon disorders account for 2.5% of all injuries and 3.8% of layoff times in
male professional soccer, and the frequency varies considerably from country to
country, perhaps because of the variation in sports traditions and popularity.18 These
disorders are more common in older players, and most (96%) disorders involve
gradual onset of tendinopathy, with 4% involving acute partial or total ruptures. Not
all databases classify Achilles tendinopathy and ruptures as foot and ankle injuries;
sometimes, they are classified as lower leg injuries. The incidence of Achilles disorders
is higher during the preseason than during the competitive season, and the median
layoff time is 10 days for Achilles tendinopathies and 169 days for ruptures.11

RISK FACTORS

Several studies have described risk factors for injury in soccer players. Some studies
recommend a differentiation between intrinsic (person-related) and extrinsic (environ-
ment-related) risk factors, which are defined as follows:

� Intrinsic risk factors are the individual biological or psychosocial characteristics,
such as joint flexibility (including pathologic ligament laxity and muscle tight-
ness), functional instability, previous injuries, and inadequate rehabilitation.

� Extrinsic risk factors include the amount of training and number of games played,
climatic factors,pitchsurface,playing fieldconditions (eg, dry,wet, uneven), equip-
ment (eg, shin guards, taping, shoes), and the rules of the game and foul play.19

The most important extrinsic risk factor seems to be unfair play contact, which can
cause approximately 23% to 33% of all injuries19 (Fig. 1).
Fig. 1. Unfair play contact (left) and field player support (right).
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In addition, inadequate preparation, such as insufficient training, inadequate warm-
up, and incorrect or nonexistent ankle taping, has been shown to have an effect on the
occurrence of injury. Intrinsic and extrinsic risk factors can partially influence each
other, and therefore can increase the risk of injury or complaints.8,19 However,
Ekstrand and Gillquist17 found that although 71.0% of the injuries could be related
to risk factors, such as equipment, playing surface, and rules, 29.0% were considered
to be caused by a chance event only.
Previous injuries and inadequate rehabilitation are the most important and well-

established intrinsic risk factors for future soccer injury. Persistent symptoms may
not only be an indicator of inadequate rehabilitation but also a precursor of future
injury, a sign of overuse, or a sign of a minor injury.20–22

The importance of warm-up in the prevention of injury is well known. The lack of
muscle strain injuries has been thought to be directly related to the initiation of a
controlled warm-up and stretching program.19

INTERVENTIONS TO REDUCE THE RATE OF INJURY

A prevention program should include not only the players but also the trainer, respon-
sible physician, and physical therapists (Fig. 2).
A theoretic framework for the prevention of sports injury involves 4 steps8,23:

� Step 1: establishing the extent of the sports injury problem
� Step 2: establishing the cause and mechanisms of injuries
� Step 3: introducing preventive measures
� Step 4: assessing the effectiveness of the preventive interventions by repeating
step 1

COMMON TRAUMATIC INJURIES
Ankle Sprains

Ankle sprains represent 80% of all soccer injuries.3 The most frequent mechanism of
injury is inversion trauma, with the foot in various degrees of plantar flexion. Ankle lig-
ament integrity provides mechanical stability of the joint, and functional stability is
maintained by ankle proprioception provided by muscles, tendons, ligaments, and
capsular innervation.24

After an inversion ankle trauma, injuries to the anterior talofibular ligament are the
most common, followed by injuries to the calcaneal fibular ligament. The posterior
talofibular ligament is usually uninjured unless there is a gross dislocation of the ankle.
Fig. 2. Specific training of a professional soccer team to reduce the rate of injuries.
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During the evaluation of a soccer player with an ankle sprain, any history of previous
injuries should be considered. Soccer players with previous ankle sprain injuries are
4.9 times more likely to sustain a recurrent ankle sprain injury than are players without
previous ankle sprains.25 Some of the intrinsic risk factors involved in ankle injuries
have been identified as previous sprains, cavus foot type, ankle instability, joint laxity,
reduced lower extremity strength, and anatomic misalignment.26

The goal of treatment after an acute ankle sprain is to reduce the risk of chronic
ankle instability and another ankle sprain. Eighty percent of all acute ankle sprains
can achieve full recovery with conservative management, whereas 20% of them
develop mechanical or functional instability, resulting in chronic ankle instability.27

An athlete with an acute lateral ankle ligament injury can be managed initially with
rest, ice (cryotherapy), compression, and elevation, and the use of nonsteroidal anti-
inflammatory drugs may be recommended for pain management.28 Manual mobiliza-
tions of the ankle, ultrasonography therapy, laser therapy, and electrotherapy have
been shown to add no value to the treatment. More than 2 weeks of immobilization
in a lower leg cast is not an effective treatment strategy for patients who need fast
rehabilitation.29 However, a short period of immobilization can facilitate a rapid
decrease in pain and swelling and can thus be helpful in the acute phase.30 Thereafter,
functional treatment is recommended, and as part of this functional approach the use
of an ankle support is advocated. Exercise therapy should be recognized as being an
essential element of the functional treatment of acute lateral ankle ligament injuries,
but, in professional athletes, surgical treatment may be considered on an individual
basis. Some investigators have recommended surgical intervention for athletes with
higher objective and mechanical instability and with positive factures that could pre-
dispose for future sprains.28 If surgery is chosen, it should begin with arthroscopy to
assess the degree of ligament damage and accompanying injuries, such as syndes-
motic injury or chondral/osteochondral lesions. The preferred method of reconstruc-
tion is direct anatomic ligament repair using a modified Broström-Gould procedure.31

The time needed to return to specific training or to game play depends on the
severity of the main and associated lesions and the athlete’s ability to perform the
functional requirements of the sport. Because of the variability of injuries, there is no
way to establish a rule. The back-to-game decision must be taken on an individual ba-
sis and can vary substantially from one athlete to another.

Muscular Injuries

Muscle injuries are common in soccer and represent up to 37.0% of all time-loss in-
juries at the men’s professional level.22 Ninety-two percent of all muscle injuries affect
the 4 major muscle groups of the lower limbs: hamstrings (37.0%), adductors (23.0%),
quadriceps (19.0%), and calf muscles (13.0%). A simple analysis showed that goal-
keepers had a lower rate of calf injuries, whereas a higher rate was observed among
older players and players with a previous calf injury. Calf injury rates increased during
the competitive season and were evenly distributed between the left and right legs.
Normally, this muscle injury is treated conservatively, and the time lost to play is
15 days on average.32

Tendon Lesions

The Achilles is the most common tendon injured in soccer players, but the peroneal
tendons, posterior tibial tendon, flexor halluces longus tendon, and posterior tibial
tendon can also be affected.11 Achilles tendon rupture is frequent among soccer
players; 9 of 100,000 Achilles tendon ruptures can be attributed to soccer.33 The
risk for rupture is higher with increased training intensity and is 3 times higher before
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than during the competitive season.12 A rupture normally occurs in its typical location;
approximately 2 to 6 cm proximal to the insertion, where vascularity and healing po-
tential are low. Patients can present a palpable gap in the tendon and an insufficient
Achilles tendon. In this type of patient, anMRI scan can be helpful in addition to clinical
diagnosis for the identification of degeneration of fatty infiltration in the proximal mus-
cle. Conservative treatment is not recommended in high-performing athletes.33 The
preferred treatment is a miniopen or percutaneous technique with accelerated
rehabilitation.

Bruises and Contusions

Contusions and bruises tend to be minor injuries for soccer players. Rarely do severe
injuries and complications occur because of bruising or contusions. The shins and
thighs are the most commonly affected sites.34 Bruises are typically acquired by a
player’s contact with an opponent or with the ground. Pain, swelling, and reduced
muscle functions are typical symptoms. Initial examinations can detect variable
amounts of swelling, hematomas, and local pain. Fractures are rare, but need to
be ruled out by clinical examination and radiographs. Initial treatment includes pain-
killers, ice, and compression, with restriction from activity depending on the severity
of the injury. The intensity of physical therapy must be consistent with the severity of
the symptoms; careful stretching of the affected muscle followed by gradual
strengthening and progressive functional activity is needed. Before returning to
play, full range of motion, symmetric strength, and the ability to perform the func-
tional requirements of soccer have to be reached.31 Complications and disabilities
are rare, but muscle tears and ruptures, compartment syndrome, and myositis ossi-
ficans can occur.

Osteochondral Lesions

Osteochondral lesions of the talus can lead to mechanical pain and swelling that pre-
cludes resumption of sports activities. Acute lesions caused by ankle sprains or ankle
fractures can occur. The clinical symptoms of osteochondral talar lesions include
deep and nonlocalized pain, recurrent synovitis, joint balance alterations, and loose
bodies. The symptoms are not specific to this condition and, because these lesions
are uncommon, they can be mistaken for acute or chronic ankle sprains. For this
reason, with professional soccer players, it is important to perform extensive conven-
tional radiography andMRI. To improve surgical planning, computed tomography (CT)
or single-photon emission CT–CT is recommended (Fig. 3).
Fig. 3. Osteochondral lesion (middle, right) in a female soccer player and her celebration
(left), 2 years after the treatment, after winning third place in the 1999 FIFA Female
World Cup.
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Surgical intervention depends on the size and location of the lesion:

� Acute lesions: arthroscopic debridement, microfracturing, or fragment fixation
� Chronic lesions: 1-step repair (microfractures, osteochondral autograft transfer
system) or 2-step repair (osteochondral transplantation)35

Additional healing augmentation with platelet-rich plasma or hyaluronic acid has
been reported to improve the treatment of this lesion.36,37 The ability to return to the
same level of sports practice as before the injury is a good indication that the lesion
has satisfactorily resolved. Some investigators have stated that it is important that
the healing of these lesions restores the normal joint biomechanics, and sometimes
a calcaneus osteotomy or supramalleolar osteotomy may be required.35

Fractures

Soccer involves intense body-to-body contact during matches, and fractures caused
by energy transfer from an opponent’s lower leg may result. The incidence of fractures
in soccer has been reported to range from 1% to 9.7% of all injuries.38 Seventy-five
percent of all fractures occur during competitive matches.39

Of all lower leg fractures, ankle fractures are the most common (36%), followed by
fractures of the foot (33%) and the tibia (22%).Dvorak andcolleagues19 founda 2% inci-
dence rate for fractures inoutdoor soccer andan8%rate for indoor soccer.Gender, rec-
reational level, and age are important risk factors for lower leg fractures. Because of its
low incidence, the authors found no data on the exact classification andmorphology of
ankle fractures among soccer players. Overall, supination and external rotation are the
most commonmechanisms underlying ankle fractures in sports. Fracture treatment fol-
lows the basic classic principles, but, in athletes, diagnostic ankle arthroscopy at the
time of open reductionwith internal fixation is a powerful tool for uncovering osteochon-
dral lesions.Untreatedacute osteochondral lesionshave a tendency not to heal properly
and become chronic lesions, which causes pain and inhibits playing ability.
Another traumatic injury in soccer is the fifth metatarsal fracture. A recent study

showed that this rare type of injury was associated with a high rate of healing problems
in soccer players.40 Further findings of this study were that almost all fractures in soc-
cer players were located at the base of the bone and that avulsions were very rare.
Most fifth metatarsal fractures are stress fractures and mainly occur in young players.
In total, 54.0% of fifth metatarsal fractures were classified as Torg type II (stress frac-
tures), and 46% were classified as Torg type I (acute type). Because of frequent heal-
ing problems, which might be explained by the stress nature of the injury, the
investigators recommend surgical treatment as a primary management. These frac-
tures healed faster after surgical treatment than after conservative treatment (75.0%
vs 33.0%, respectively; P<.05)40 (Fig. 4).
COMMON NONTRAUMATIC INJURIES
Tendon

Achilles tendon complaints are most common among soccer players. The potential
causes of a painful Achilles tendon are tendinitis, midportion tendinopathy, insertion
tendinopathy, malalignment of the ankle joint, or Haglund deformity. All of these in-
juries may be caused by overuse, training errors, medications, or personal physical
predisposition. The important risk factors for Achilles tendon overuse injuries are
hard ground, resumption of training after a break, poor footwear, increased intensity
of training and running, and loss of ankle dorsiflexion. Therefore, increased attention
to players’ plantar flexor strength and amount of dorsiflexion excursion (an intrinsic



Fig. 4. Fifth metatarsal stress fractures (middle, right) treated with a screw in a Brazilian pro-
fessional soccer player (left).
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risk factor) may prevent such injuries.12,41 All tendinopathies should be treated conser-
vatively initially with eccentric exercises, therapeutic ultrasonography, and adaptation
of training intensity and choice of shoes. If conservative treatment fails, which is not
common, surgery may be necessary.31

Anterior Impingement

Anterior ankle impingement syndrome caused by anterior osteophytes is related to
recurrent ball impact, which can be regarded as repetitive microtrauma to the antero-
medial aspect of the ankle.42 It is estimated that approximately 60% of soccer players
may present with this syndrome.31 Anterior pain with ankle hyperdorsiflexion, restric-
tion of dorsiflexion, and swelling is a classic presentation. The cause of the pain can be
either soft tissue or bony impingement (Fig. 5).
Lateral ankle radiographs reveal osteophytes on the anterior tibia and talar neck

(kissing osteophytes). The diagnostic value of an oblique radiograph as an addition
to a lateral radiograph has been shown. When the lateral radiograph was combined
with an oblique anteromedial radiograph, the sensitivity and specificity of the method
was high.43

The treatment of lesions that fail to respond to conservative treatment is arthro-
scopic or open debridement. It is important to consider the possibility of coexisting in-
stabilities of the ankle joint. Results of ankle arthroscopic soft tissue debridement and
osteophyte resection are good, satisfaction is high (>94.0–98.0%), and the rate of ma-
jor complications is only 1.0%.44

Posterior Impingement

Posterior ankle impingement syndrome (PAIS) is a clinical disorder defined as a painful
limitation of ankle range of motion; more specifically, forced plantarflexion, either
Fig. 5. Preoperative view (middle) and postoperative treatment (right) of anterior bone
impingement in a Brazilian former professional soccer player (left).



Foot and Ankle Injuries in Soccer Players 399
acute secondary to a traumatic injury or chronic, caused by repeated stress. There are
several possible causes of PAIS, including soft tissue lesions; Achilles or flexor hallucis
longus tendinopathies; retrocalcaneal bursitis; os trigonum syndrome; and bone,
osteochondral, or neurovascular lesions that involve the Stieda process and fractures.
Among soccer players, the ankle is subjected to a great variety of chronic biomechan-
ical forces from jumping, spinning around, and kicking a ball. PAIS symptoms arise
more commonly when the soccer player sprints or hits the ball, which results in forced
plantarflexion of the ankle. Clinical suspicions can be confirmed by plain radiography
of the ankle in anteroposterior and lateral views and an MRI scan to rule out other
causes. Conservative treatment and modification of sports activities are the first-line
treatments and include rest, ice, antiinflammatory drugs, immobilization (bracing to
limit plantarflexion), and physical therapy. Approximately 60.0% of conservatively
treated athletes show improvement of their symptoms. Operative treatment is only
recommended when players do not experience any improvement or even worsen
with conservative treatment; in such cases, the preferred approach is endoscopic
surgery.45,46
SPECIAL FEATURES
Indoor Soccer

Indoor soccer is an increasingly popular sport that has attracted more and more fol-
lowers all over the world. In Brazil, indoor soccer is one of the most commonly played
sports and is played by more than 12 million people, according to the Futsal Brazilian
Confederation.47 Indoor soccer is associated with an approximately 2-times higher
injury rate than outdoor soccer tournaments.48 Such a difference can be attributed to
the nature of the game, and could be associated with the high speed of themovements,
the smaller size of the field, and differences in the surface, which typically result in a
higher number of collisionsandsprains.Most indoor soccer injuries are causedbydirect
contact, and ankle sprains and contusions are the most common type, ranging from
23.0% to 29.0% and 23.0% to 23.5% of all injuries, respectively.49 The high incidence
of ankle injuries relative to those associated with outdoor soccer’s grass may be attrib-
uted to the rubberized and more adherent surfaces of the floors used in indoor soccer.
Treatment of indoor soccer injuries follows the same principles as are used to treat

outdoor injuries.

Beach Soccer

Barefoot beach soccer is played by thousands of people in South America. It is similar
to indoor soccer in terms of techniques and playing time, but the characteristics of the
sand court make beach soccer a distinctive sport. Thus, it must involve different types
of injuries with different mechanisms. Most of the injuries in beach soccer players
occur in their feet and toes (36.4%), followed by the Achilles tendon as the second
most prevalent injury (18.2%). Forty-four percent of all foot injuries have occurred in
toes. Among the toes, the hallux alone accounts for 11.1% of foot injuries. This injury
incidence may be caused by the lack of any footwear or shin guards worn by beach
soccer players. Injuries occur more often during competitions (72.7%) than during
training (27.3%). Most foot injuries are caused by hitting the ball (55.6%) and blocking
(22.2%).50 Despite the common injuries that can occur in all soccer athletes, on all
types of surfaces, there is a specific clinical syndrome characterized by progressive
pain and swelling in the dominant (kicking side) hallux metatarsophalangeal (MTP)
or interphalangeal (IP) joints of barefoot beach soccer players that can lead to an
osteochondral injury of the hallux (Fig. 6). The mechanism of injury is repetitive



Fig. 6. Osteochondral injury of the hallux in a beach soccer player: Initial image (left);
Post-operative image (right).
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hyperextension or hyperflexion with repetitive trauma of the hallux MTP or IP joints.
The end result can be acute fracture or stress fracture at the lateral or medial margins
of the joints. Radiographic evaluation can show a marginal, often sclerotic, bony frag-
ment within the involved symptomatic MTP or IP joint. MRI can reveal sclerosis of the
free bony fragment. When a symptomatic bony fragment is identified within the MTP or
IP joints of the hallux, simple excision has been reported to predictably relieve
symptoms.51

PREVENTION

Several investigators have discussed possibilities for prevention of soccer injuries; the
most accepted are listed here.4,5,8,12,19,23,26,52

� Warm-up with more emphasis on stretching
� Regular cool-down
� Adequate rehabilitation with sufficient recovery time
� Proprioceptive training (Fig. 7)
� Protective equipment
� Good playing field conditions
� Adherence to the existing rules

FUTURE DIRECTIONS

Lower extremity injuries are common in both indoor and outdoor soccer, and should be
targeted for injury prevention strategies. Specifically, ankle sprains account for the
greatest proportion of injuries, by specific injury type, in both indoor and outdoor soc-
cer. In addition, direct contact accounts for half of all injuries in both indoor and outdoor
soccer. Body contact regulations and enforcement should be given consideration for
further investigation.



Fig. 7. Rehabilitation program for injured professional soccer players. Rehabilitation program
for body balance (Left picture). Wrong body posture during the exercise - line should not cross
during the movement (Middle picture). Correct body position - parallel lines (Right picture).
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