
It is a real pleasure for me and an honor to have been invited to present a 
book on soccer diseases, for several reasons.
Soccer has always been and still is a very important part of my life, first as 
a professional player, then as a coach of important Italian and Asian teams.
From soccer I have had the maximum professional satisfactions that a coach 
can hope to achieve in his career. In fact I had the pleasure, in my long ac-
tivity, of training teams that won their respective national championships, 
the Champions League, the Asian cup and the World cup.
The theme of the book “Soccer Diseases” takes into consideration not only 
injuries but also many other pathologies that more frequently affect soccer 
players. The problem is very important for coaches since, as a consequence, 
important technical and tactical management problems arise due to the in-
terruption of sport activity for more or less long periods.
These circumstances are particularly frequent in soccer, due to the specific 
characteristics of this sport. It leads to contrasts capable of involving nu-
merous districts, from head to toe; it takes place at high speed, with repeat-
ed shots, sudden changes of direction, jumps, uncoordinated falls, and it is 
also practiced on grounds that are not always regular with the possibility of 
loss of motor coordination.
In addition to trauma, some other conditions are much more frequent than 
in the past, such as pubalgia, inflammation of the Achilles tendon, fasciitis 
or muscle injuries: these are particularly felt by those coaches with a limited 
number of players.
I want to point out how, in case of an injury, it is always important to have 
the player recovered as early as possible while at the same time limiting the 
possibility of relapse and for this reason I believe a continuous collabora-
tion between doctor-trainer and player is essential to optimize the time to 
return to sport.
The book was born under the aegis of the Carlo Rizzoli Foundation which 
promotes and supports educational, scientific and research activities, and is 
sponsored by important institutions such as: the Department of Life Quality 
Sciences (QuVi), the Department of Biomedical and Neuromotor Sciences 
(Dibinem) of the University of Bologna, the Isokinetic rehabilitation center 
of Bologna and the Rizzoli Orthopedic Institute of Bologna.
Finally, I want to highlight the friendship that binds me to the book Editor 
and President of the Carlo Rizzoli Foundation, Professor Sandro Giannini, 
to whom I have been linked since my childhood and with whom I started 
kicking the ball in the Viareggio pinewood in Tuscany.
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Soccer is one of the most practiced sports in the world, with a growing dif-
fusion due to its progressive extension to all continents, to be increasingly 
practiced by women, and to the introduction of several variants of the game 
in addition to traditional soccer.
The typical characteristics of this sport lead to many direct traumas and 
frequent other types of micro-traumatic pathologies. 
The high number of practitioners also, in the case of an accident, needs to 
be recovered as quickly as possible for the activity resumption.
Soccer is a contact sport in which players clash, kick, shove themselves, hit 
their heads, hold on, and push on.
Soccer is practiced on soils with sometimes irregular and slippery grounds, 
which make movements unstable, and is played with a ball of over 400 
grams that moves at high speed.
All this leads to frequent direct traumas that can affect the whole body. The 
most frequent are represented by bruises, wounds, sprains, muscle-tendon 
injuries and, less frequently, fractures.
In addition to direct trauma, a wrong contrast or movement can cause loss 
of motor coordination during running and jumping, with uncontrolled falls 
and abnormal muscle-tendon and joint stress.
Regardless of the contrast, due to the variability of athletic gestures such as 
running, sprinting, shooting, twisting, turning, jumping, landing, and tack-
ling, various injuries etiologies and types may be present.
Tackling causes injury when the player is unable to respond quickly enough 
to avoid an uncontrolled movement. Muscle and tendon injuries are more 
frequent during sprinting. Twisting and turning can cause excessive stress 
on ligaments. Shooting, due to the contrast with the opponent or with the 
ball, can cause micro-injuries or sprains. Finally, traumas often occur dur-
ing jumping and landing due to an incorrect landing technique or a collision 
after the take-off or before landing.
There are also several micro-traumatic and degenerative lesions favored 
by repeated stresses or foot deformities. Furthermore, the lesions are more 
frequent during the official game, together with fatigue conditions and ad-
vanced age.
The main sites affected in male players are ankle, foot and knee, while in 
women knee, ankle and upper limb.

Why a book regarding most common soccer injuries?
There are already several articles in the literature treating these lesions 
separately but a specific book that completely collects lesions of the whole 
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body, from head trauma to foot injuries, including clinical features, treat-
ment, and rehabilitation, is still lacking.

Why the title Soccer Diseases?
The word diseases, in addition to traumas, also includes other types of mi-
cro-traumatic and degenerative pathologies, often favored by overloads due 
to pre-existing anatomical alterations or deformities.

What were the reasons why this book has been written?
Soccer has always been one of my great passions and in my youth I was 
actively involved as a semi-professional player for several years. The inter-
est subsequently matured for Medicine and in particular for Sports Trauma-
tology led me to specialize in Orthopedics and Traumatology and in other 
related disciplines: Sports Medicine and Physical and Rehabilitative Medi-
cine. Moreover, in my long activity as a Full Professor at the University 
of Bologna, Alma Mater Studiorum, and during my surgical activity at the 
Rizzoli Orthopedic Institute, I was able to stay close to the soccer envi-
ronment by visiting and operating several both amateur and professional 
athletes.
Finally, my current position as President of the Carlo Rizzoli Foundation, 
which provides for the development and dissemination of Motor Sciences 
and supports for the didactic, scientific and research activities of the Mo-
tor Sciences courses of the University of Bologna led me to the creation of 
this book, combining the specific skills of various specialists, in order to 
understand, divided by topics, the whole body, from the cranial pathology 
to the foot diseases. Many of these specialists belong to the University of 
Bologna, the oldest European University, specifically to the Departments 
of Sciences for the Quality of Life (QuVi) and of Biomedical and Neu-
roMotorie Sciences (Dibinem) and to the Istituto Ortopedico Rizzoli, one 
of the main world orthopedics centers founded by Francesco Rizzoli and 
inaugurated in 1896.
To complete the book, the rehabilitative section was commissioned to a 
large and famous European center for sports rehabilitation, the Isokinetic 
of Bologna.
I want to thank Marcello Lippi who agreed to write an introduction for this 
book, all the colleagues who brilliantly carried out the individual chapters, 
the Scientific Committee, the Directors Board of the Carlo Rizzoli Founda-
tion, the Griffin-Timeo publishing house, for taking care of the publication, 
the Bologna University Departments, the Rizzoli Orthopedic Institute and 
the Isokinetic Center for their patronage, hoping that this book will be use-
ful and easy to consult not only for surgeons, sports doctors and rehabilita-
tors but also for all those interested in the pathology of soccer and in the 
treatment of its related injuries.
Finally, I hope that any revenue from this publication may help support the 
purpose of the foundation.
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Introduction
Soccer is a popular sport, spread in over 200 coun-
tries: because of the intrinsic characteristic of this 
activity, foot and ankle are two of the most com-
monly injured anatomical sites, probably only sec-
ond to those of the knee and the thigh [1-3].
Elite soccer players experience between 13 to 35 
injuries per 1,000 competitive player hours [2]: 
above them 80% are traumatic and 20% overuse 
related. A study on English Premier League clubs 
reported that over a four season period, 20% of 
the injuries were at the foot and ankle level with 
a mean return to sport time of 54 days [2]. The 
incidence of injuries increases with age and is 4-6 
times higher during competition than training [2, 
4, 5]. The most affected sites are the ankle in 56% 
of cases, the hindfoot in 30% of cases and the mid-
foot in 4% of cases. Considering all lesions, ankle 
sprains are the most common [5, 12]. Other com-
mon lesions are tendon [2-23%], muscular, and 
osteochondral lesions: these conditions will be 
discussed in separate chapters [2, 3]. 
Fractures are rare and represent only 1% of inju-
ries. Despite that, when a fracture occurs it impacts 
a much more protracted recovery. The dominant 
limb is affected in 79% of cases [1, 2].
The mechanism of injury is caused by direct con-
tact from 23 to 33% of cases, followed by over-
use (26%), trigging on the grass (10.5%), landing 
(7.5%), jumping and jumping/landing (7.5%), 
tackling (4.5%), being tackled (4.5%), kicking and 
kicking / shooting (3%), sprinting (1.5%) [3].
Several risk factors have been reported. These can 
be distinguished in intrinsic factors (related to the 
player) and extrinsic factors (related to external 
factors). The most common intrinsic factors are 
represented by ligamentous laxity, muscles tight-

ness, previous traumas, foot morphological altera-
tions or deformities and inadequate rehabilitation. 
The most important extrinsic factors include fa-
tigue, climatic factors, playing surface type, ground 
conditions, equipments, training and warming de-
fects [13]. Other foot and ankle problems in soccer 
are represented by deformities related pathologies 
such as cavus foot, flatfoot, hallux valgus, hallux 
rigidus, fifth toe varus, hammer toes, plantar fas-
ciitis, nerve compression syndrome, and dermato-
logic problems. In this chapter all the above men-
tioned topics will be briefly presented.

Ankle sprains
The ankle is a highly complex anatomical struc-
ture that must provide mobility and stability, being 
able to absorb impacts and adapt to the irregulari-
ties of the ground. In subjects who practice sports 
such as soccer, it must also support important re-
peated efforts and stresses and guarantee excellent 
functionality. Three main groups of ligaments are 
responsible for ankle joint stability: the lateral and 
medial ligaments and the distal tibio-fibular syn-
desmosis (figg. 1, 2).
Ankle sprains are the most common traumatic in-
juries in soccer [1, 2, 14]. These lesions account 
for between 13 and 36 % of all soccer-related in-
juries, with an incidence varying from 1.7 to 2.0 
per 1,000 hours of exposure. Moreover, of the in-
juries associated with the ankle, ankle sprains have 
been found to be the most common, accounting 
for between 42% and 98% [2]. Most sprains oc-
cur outside of player contact, due to the repetitive 
kicking motion, constant changing of direction, 
and frequent acceleration and deceleration [11]. 
The dominant leg has been reported to be the more 
common site of injury. Acute ankle sprains may 
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of an injured player and an opponent when the in-
jured player is trying to kick the ball and this leads 
to forced plantar flexion [2, 16].
Another common mechanism occurs while one 
player comes into contact with another attempting 
to kick the ball. 
Noncontact ankle sprains have a much wider range 
of reported injury mechanisms, for example when 
a player lands after going up for a header and, as a 
result, an inversion sprain occurs [2].
Many are the risk factors for ankle sprains in soc-
cer. A history of prior sprain is a great risk factor 
for an ankle sprain in a soccer player. Other risk 
factors include player-to-player contact, condition 
of the pitch, weight-bearing status of the injured 
limb at the time of injury, and joint instability or 
laxity [14, 17]. Other authors also report a limita-
tion of hip rotation and a lack of toe grip [2].
Also, there has been a reported correlation between 
the occurrence of ankle injuries and the age of the 
athlete, with older players experiencing a higher 
occurrence [2]. Other factors are represented by 
poor neuromuscular postural control [18, 22], and 
decreased ankle joint range of movement [23, 24].
Conversely, gender [25, 26], age [27, 28], biom-
etry (height, weight) [29, 30], strength (ankle and 
hip) [23], and anatomical alignment [31, 35] still 
show conflicting evidence in the literature.
In addition, some extrinsic factors may play a role 
as a risk factor for ankle sprain, such as improper 
lace-up of ankle brace [36], third and fourth gen-
eration of artificial turf [37], incorrect warm-up 

involve both lateral and medial side [5, 15].
Like in many other sports, considering ankle ana-
tomical characteristics, the lateral aspect is most 
susceptible to experience sprains (with the oc-
currence rate being closer to 3 lateral to 1 medial 
sprain) [2, 5]. Despite this evidence some authors 
reported that soccer players are more inclined to 
medial ankle injuries than other sports due to the 
most frequent use of the medial aspect of the foot 
and ankle to kick and pass the ball, and due to its 
common exposition to tackles. 
Ankle sprain mechanisms include the prevalent 
actions involved in soccer, like cutting, kicking, 
running, tackling, being tackled, and landing. 
The most common foot and ankle positions when 
a sprain occurs is pronation, neutral in the sagittal 
plane for the weightbearing limb and plantarflex-
ion/neutral for the non-weightbearing limb. The 
most common rotations involved are external rota-
tion and eversion [14]. Ankle with greater plantar 
flexion strength and a smaller dorsiflexion to plan-
tarflexion ratio had a higher incidence of inversion 
sprains.
Ankle sprains can further be divided into contact 
and noncontact ankle sprains. 
Contact ankle injuries are quite common and have 
been reported to comprise over 70% of ankle 
sprains. Two are the most common mechanisms 
specific to soccer actions that lead to contact ankle 
sprains: a collision contact on the medial side that 
leads to a laterally directed force which causes the 
player to land in an inverted position and a contact 

Figure 1 - On the left side, lateral ligaments: anterior talo-fibular ligament (ATFL), calcaneo-fibular 
ligament (CFL), and posterior talo-fibular ligament (PTFL). On the right side, medial ligaments (also 
known as deltoid complex): anterior tibiotalar ligament (ATTL), tibio-navicular ligament (TNL), tibio-
calcaneal ligament (TCL), posterior tibiotalar ligament (PTTL)



177

foot and ankle diseases

[37], player position [28, 38], time into the game/
season (which may be associated with accumu-
lated fatigue), and lack of use of external support 
[39]. Severe or repetitive ankle injuries in soccer 
players may cause chronic ankle instability, which 
include both mechanical ligamentous laxity and 
functional changes. 
Ankle sprain sequelae often requires a surgical 
procedure. Therefore, prevention, a proper ini-
tial treatment, and rehabilitation can reduce the 
amount of lost time from playing and avoid nega-
tive problems. Therefore, a proper diagnosis and 
management of ankle sprains are essential to en-
sure a rapid and effective recovery, to reduce the 
risk of relapse, as well as to prevent the develop-
ment of secondary pathologies.

Lateral ankle sprains
The lateral ankle ligament complex is composed 
of three ligaments: the anterior talofibular liga-
ment (ATFL), the calcaneofibular ligament (CFL), 
the talo-calcaneal ligament (TCL), the posterior 
talofibular ligament (PTFL) (fig. 3) [40]. Of these 
ligaments, the CFL and, medially, the intermedi-
ate layer of the deltoid ligament are isometric 
throughout the entire range of motion (fig. 4). Lat-
eral ankle sprains are the most common injuries in 
soccer players and represent from 77% to 91% of 
all soccer sprains [2, 41]. 
Injuries to the lateral ankle ligament complex may 
occur in an isolated or multiligamentous fashion, 
with a traumatic mechanism occurring with the 

foot in inversion and plantar flexion.
The ATFL has been reported to be the weakest and 
the first to be injured when there is an ankle sprain. 
It ruptures in 66% of the ankle sprains as an iso-
lated injury and, in 20% of the cases, it occurs in 
combination with a CFL rupture [2]. Isolated cap-
sular lesion or partial rupture of the ATFL is only 
present in 1% of all the supination injuries [2, 42].
In addition, when a lateral ankle sprain occurs, the 
subtalar ligaments are also injured (see paragraph 
below), with an estimated incidence of 75-80% of 
individuals with chronic ankle instability [2, 43].
When lateral ankle sprains occurring with the foot 
in an inverted position are more severe, they can 
also be associated with other lesions (ligaments of 
the subtalar joint or fractures) [44].
The correct diagnosis is essential for a successful 
treatment. It is important to exclude all differen-
tial diagnosis including medial ankle sprain, high 
ankle sprain (involving the syndesmosis), osteo-
chondral lesion, or fractures [45, 46]. Neural, mus-
cular, and vascular structures should always be 
assessed [2]. A physical examination, performed 
in an acute setting, is usually not well performed, 
since the results may be biased or limited due to 
ankle mechanical pain. For this reason, a delayed 
physical diagnostic examination (about 4-5 days 
post-injury), as soon as the athlete’s swelling and 
pain have decreased, provides better diagnostic ac-
curacy (fig. 5) [2]. The examination must include 
inspection of the ankle complex, palpation of the 
ATFL, the talar inversion tilt test, and the anterior 

Figure 2 - On the left side, anterior view of the 
syndesmosis. On the right side, posterior view

Figure 3 - Anatomical specimen showing 
the anterior talo-fibular ligament (ATFL), the 
calcaneofibular ligament (CFL), and the talo-
calcaneal ligament (TCL)
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figure 4 - the cfl 
and, medially, the 
intermediate layer of 
the deltoid ligament 
are isometric 
throughout the entire 
range of motion 
(Leardini A et al. [225])

figure 5 - swelling in 
acute setting ankle sprains 
occurred with the foot in an 
inverted position

Figure 6 - The anterior drawer reveals an ATFL instability. The 
patient is in a supine position, the heel is resting on the palm of the 
examiner’s hand that is resting on the table thereby stabilizing the 
calcaneus. The examiner pushes the tibia posteriorly observing the 
amount of posterior translation of the tibia and fibula at the lateral 
aspect of the ankle and the change in end feel

Figure 7 - Talar tilt test is performed 
to examine the ankle for injury of the 
ATFL and the CFL: patient is seated 
with foot and ankle unsupported. The 
foot is positioned in 10-20 degrees of 
plantarflexion. The distal lower leg is 
stabilized with one hand just proximal 
to the malleoli and the hindfoot is 
inverted with the other hand. The 
lateral aspect of the talus is palpated 
to determine if tilting occurs
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drawer test (figg. 6, 7). The anterior drawer (which 
reveals an ATFL instability) and talar tilt (which 
reveals a CFL instability) tests are useful especial-
ly in evaluating ankle instability in the delayed or 
chronic setting; in any case, both have been shown 
to have limited sensitivity and significant variabil-
ity amongst different examiners [2].
In addition to the previous procedures, the clini-
cian should also assess the ankle and subtalar joint 
range of motion, the presence of ligamentous me-
chanical laxity, muscular strength, and functional 
performance (single-limb balance, etc.) [47, 49].
Clinical examination must always be supported 
by diagnostic tests including X-rays, ultrasounds 
(US), magnetic resonance imaging (MRI), and 
computed tomography (CT). When dealing with 
athletes with an acute lateral ankle trauma, X-rays 
are crucial to exclude the presence of ankle frac-
tures (figg. 8, 9, 10) [2]. Stress radiography has no 
role in the routine diagnosis of acute lateral ankle 
ligament injuries since, during the acute setting, the 
evaluation may appear difficult due to edema, pain, 
and muscle spasms [2, 50, 51] (fig. 11). US repre-
sent a rapid and inexpensive diagnostic tool, able to 
provide a detailed and accurate depiction of ankle’s 
anatomic structures and ligament integrity [52]. In 
detecting ankle ligament ruptures, US shows high 
sensitivity (92%) and moderate specificity (64%), 
with positive and negative predictive values of 85 
and 77%, respectively (fig. 12) [2]. MRI may be 
useful to assess integrity and morphology of the 
lateral ankle ligamentous complex and its periph-

eral soft tissues [53] or to identify possible asso-
ciated osteochondral lesions, tendon pathologies, 
and occult fractures [54] (figg. 13, 14, 15).
When performing MRI studies the ankle should be 
positioned at 20 degrees of plantar flexion in order 
to improve the ligament visualization. CT scans 
may be useful to assess the articular surface, ab-
normal anatomy, and partial or avulsion fractures 
(figg. 16, 17).
Lateral ankle sprains are usually classified on a three 
grade classification considering joint instability. 
• A grade 1 ankle sprain usually entails microscopic 
tearing of the ATFL. Symptoms may include mini-
mal swelling and point tenderness directly over the 
ATFL; however, there is no instability. The athlete 
can ambulate with little or absence of pain. 
• A grade 2 ankle sprain involves microscopic 
tearing of a larger portion of the ATFL. Symptoms 
may include a broader region of point tenderness 
over the lateral aspect of the ankle, a painful limp 
when the athlete is able to ambulate, and bruising 
and localized swelling due to tearing of the ante-
rior joint capsule, ATFL, and surrounding soft tis-
sues; mild instability. 
• A grade 3 ankle sprain entails a complete rupture 
of the ATFL and may also involve microscopic or 
complete failure of the CFL. The PTFL is rarely 
injured. Symptoms may include diffuse swelling 

Figure 8 - Ankle X-ray showing a fibular 
bony fragment; MRI shows an associated 
ATFL rupture

figure 9 - ankle X-ray showing an 
osteochondral fracture
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figure 10 - ankle X-ray 
showing a fibular fracture

Figure 11 - Ankle stress X-rays. In the acute setting the 
evaluation may appear difficult

Figure 12 - US showing an ATFL rupture Figure 13 - MRI showing an ATFL rupture

Figure 14 - MRI showing an 
ATFL partial lesion associated 
with a medial osteochondral 
lesion and subchondral edema

Figure 15- MRI showing anterior peroneal 
tendon dislocation
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that obliterates the margins of the Achilles tendon, 
inability to ambulate, and tenderness on the lateral 
and medial aspects of the ankle joint; instability is 
present.
Another classification considers only clinical fea-
tures and divides lesions into mild: sprain with 
minimal functional loss, minimal swelling, tender-
ness on ATFL and CFL; moderate: moderate func-
tional loss, pain on injured ankle, swelling; and se-
vere: pain in weight-bearing, swelling, tenderness, 
complete functional loss.
Treatment may be conservative or surgical: one of 
the most important elements for the indication is 
joint stability and associated lesions which should 
be clinically evaluated and confirmed by instru-
mental exams. If the joint is stable, initial treat-
ment will be non-operative and will consider the 
RICE protocol (rest, ice, compression, elevation) 
with the use of non-steroidal anti-inflammatory 
drugs (NSAIDs) during the acute phase (first 4-5 
days) and a short period of immobilization (no 
more than 2 weeks). 
Most authors agree that early mobilization fol-
lowed by phased rehabilitation is warranted to 
minimize time away from sports [2, 55]. Prolonged 
immobilization (>2 weeks) has detrimental effects 
and may lead to a longer return to play. The reha-
bilitation protocol is divided into four stages. First 
stage: pain and edema control; second stage: range 
of motion (ROM), strengthening exercises; third 
stage: soccer specific functional training; fourth 
stage: prophylactic intervention with balance and 

proprioception exercises, Achilles and peroneal 
muscles stretching. 
If the ankle joint is unstable and associated to a 
positive talar-tilt test and anterior drawer test, the 
treatment should be surgical. The same indica-
tion should be applied to ankle sprains associated 
with other lesions such as osteochondral lesions 
or fractures.
Although most of comparative studies between 
conservative and surgical treatment are in favor of 
surgical treatment only in professional athletes, it 
is important to consider the high number of com-
plications, such as hidden osteochondral lesions, 
fibrous and bony impingement, chronic instability.
I believe that, when instability occurs, a minimally 
invasive surgery is more reliable in order to ex-
plore the lateral ligament complex and to remove 
bony and cartilage fragments, resolve ligamentous 
interpositions and correctly suture and reinsert lig-
ament stumps into the bone. It also reduces healing 
time and complications (figg. 18, 19, 20, 21).
After surgical repair, a Walker boot (brace) is ap-
plied for two weeks without weight-bearing; then 
loading is allowed in brace for another three weeks 
together with active mobilization, muscle strength-
ening and proprioceptive rehabilitation. Players 
will then undergo extensive physical therapy that 
progresses to sport-specific exercises with the ulti-
mate goal of returning to competitive play around 
4 months post-operatively [2].

Medial ankle sprains
The medial ligamentous complex is a multi-fascic-
ular structure, originating from the medial malleo-
lus to insert in the talus, calcaneus, and navicu-

Figure 16 - Sagittal CT showing an osteochondral 
fracture

figure 17 - sagittal ct showing a talar 
posterolateral process fracture
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figure 67 - forced 
hyperextension 
mechanism

figure 68 - the avulsion of the flexor 
hallucis brevis causes a swan neck 
deformity of the first toe

figure 69 - MRi turf toe injuries showing 
capsular and chondral lesion in the dorsal aspect 
of the metatarsal head, bone marrow edema

figure 70 - MRi showing bone marrow 
edema at the first metatarsal head
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tivities should be postponed until 50°-60° forced 
dorsiflexion of the first MTP joint can be achieved 
without pain [112].
Surgical treatment for turf toe injuries is indicat-
ed for instabilities with massive capsular lesions, 
sesamoids fractures, sesamoid position retrac-
tion, traumatic bunions, or osteochondral lesions 
[116]. Surgical technique varies depending on le-
sion type. In isolated capsular disruption, surgical 
treatment is based on an end-to-end suture of the 
capsule (fig. 71). Usually, the capsular suture is 
performed with a single medial incision. If the le-
sion is distal to the sesamoid complex, the tendon 
can be sutured or reinserted at the base of the pha-
lanx (fig. 72). 
If a fracture with sesamoid diastase is present, a 
cerclage is applied or the smaller fragment is re-
moved and a suture is performed. In case of tibial 
sesamoidectomy it is better to perform a transposi-
tion of the abductor hallucis into the residual plan-
tar defect (the abductor hallucis longus should be 
interposed to provide an active restraint to dorsi-
flexion) (fig. 73). In case of chronic lesions with 
cock deformity, a transposition of the flexor hal-
lucis longus into the base of the phalanx associated 
with an arthrodesis of the interphalangeal joint of 

since it can cause vascular supply deficits due to 
the swelling during the first phases after the trau-
ma. Active range of motion exercises should be 
initiated after 3-5 days after trauma, as well as low 
impact activities. Steroid injections are not recom-
mended in these conditions. Athletes must be ad-
vised not to underestimate their injury since it can 
lead to a significant worsening of both the sprain 
and the symptomatology [114]. The recovery will 
be progressively faster depending on the degree of 
injury. A few days in type 1, two weeks in type 2, 
up to six months in type 3.
Grade 2 injuries see a similar conservative treat-
ment to grade I lesions. These lesions also benefit 
from a plantarflexing taping of the first toe. Gen-
tle passive motion is started after the resolution of 
pain and swelling. High impact activities should 
be progressively introduced. Athletes are prefer-
ably not allowed high impact activities for at least 
2 weeks.
Grade 3 injuries need a more aggressive treatment 
protocol if compared with grade I and grade II le-
sions. Normally, conservative treatment of grade 
III injuries requires 8 weeks of immobilization and 
it may take up to 4-5 months to achieve a complete 
symptomatology resolution. Return to sports ac-

figure71 - isolated capsular disruption, 
proximal to the sesamoid complex

figure 72 - tendon re-insertion at the base of the 
phalanx using a dorsal pull-out technique

figure 73 - in case of tibial 
sesamoidectomy (a) a 
transposition of the abductor 
hallucis (B) into the plantar defect 
is performed (c)



205

foot and ankle diseases

the big toe can be performed.
Post-operative protocol consists in early passive 
mobilization in plantar-flexion started 1 week 
post-operatively, trying avoiding dorsiflexion 
movements and using talus shoes for one month. 
At 6 weeks post-operatively patient should start 
walking with a rigid sole shoe. After three months 
sport activity is resumed [117].

Metatarsophalangeal instability 
Metatarsophalangeal Joint (MPJ) instability clin-
ically appears as an isolated pain located under 
the head of the corresponding metatarsal. 
More frequently it affects the second and the third 
metatarsal at the metatarsophalangeal joint level. 
The pain is due to the dorsal subluxation of the 
proximal phalanx above the metatarsal head which 
is thus pushed downwards [3]. The instability is 
clinically evident with the drawer test (fig. 74).
If no structured joint luxation is present, X-rays 
are negative. MRI may shows osteochondral le-
sion caused by the instability (fig. 75). 
Conservative treatment consists in metatarsal 
head plantar discharge using dedicated orthot-
ics insoles. A taping involving two contiguous 
fingers and aligning the finger thus favoring its 
plantar flexion can be useful.
When instability is chronic surgical treatment is 
indicated. 
The less invasive solution is represented by the 
plantar release followed by the stabilization of 
the metatarsophalangeal joint with a Kirshner-
Wire for 4 weeks in order to promote the forma-
tion of a plantar scar able to stabilize the joint 

(fig. 76). In other cases a flexor-to-extensor ten-
don transposition may be performed (fig. 77).
In case of significant overload of the metatarsal 
head a condylectomy may be associated. When a 
metatarsal head chondral lesion is associated (fig. 
78), microfractures may be associated (fig. 79). 

Impingement
Ankle impingement syndrome is the result of a 
conflict between bony structures or soft tissues and 
is a very common condition among soccer players. 
According to pathoanatomy, impingement may be 
subgrouped in anterior and posterior [2, 118].

Anterior ankle impingement 
Anterior impingement syndrome of the ankle can 
involve either osseous or fibrous tissue and is one 
of the most common causes of chronic ankle pain 
in athletes. Because of its incidence this condition 
is also known as “footballer’s ankle” [2]. The an-
terior bony impingement is related to the presence 
of tibial or talar osteophytes. 
When a bony etiology is excluded, impingement is 
classified as fibrous or soft tissue. 
Since the 1950s, a growing body of research has 
investigated various pathologic conditions that can 
be classified as anterior ankle soft tissue impinge-
ment [6]. Based on the etiology and location of the 
anterior ankle impingement, four anterior soft tis-
sue impingement groups can be described: ante-
rolateral, anteromedial, syndesmotic, and diffuse 
anterior soft tissue impingement [2].
Anterior osseous ankle impingement (fig. 80) is 
caused by anterior osteophytes on both the distal 

Figure 74 - The MPJ drawer test may confirm 
a clinical instability

figure 75 - MRi in a third MpJ instability 
showing metatarsal head chondral lesion
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figure 76 - 
percutaneous 
plantar release and 
metatarsophalangeal 
joint stabilization 
using a kirshner-
Wire

figure 77 - flexor-to-extensor tendon transfer. the procedure consists in splitting the fdl tendon in 
half after detaching it from the plantar base of the distal phalanx. a second incision is made plantarly 
at the MpJ, through which the detached flexor tendon is harvested. a dorsal incision over the proximal 
phalanx is then performed; each half of the splitted tendon is pulled and sutured dorsally

figure 78 - MRi 
in a second MpJ 
instability showing 
metatarsal head 
chondral lesion

figure 79 - the metatarsal head chondral lesion 
is treated with microfractures through a dorsal 
incision

figure 80 - anterior osseous ankle impingement: 
osteophytes represented both on the distal tibia 
and talar neck
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tibia and talar neck. It is thought to be related to 
repetitive microtraumas to the anteromedial aspect 
of the ankle from recurrent ball impact [119].
It is very common among soccer players: some 
studies suggest that 60% of soccer players have 
this syndrome. It is primarily diagnosed with lat-
eral ankle X-rays (fig. 81), which will show the 
osteophytes. An oblique antero-medial X-ray may 
increase detection of osteophytes. The early stages 
of anterior impingement can be treated success-
fully with injections and heel lifts. Treatment of 
lesions that fail to respond to conservative man-
agement involves arthroscopic or open excision of 
osteophytes (video 1).
Most patients with no pre-existing osteoarthritis 
treated arthroscopically will experience pain re-
lief and return to full activity, though recurrent 
osteophyte formation has been noted at long-term 
follow-up [120].
Anterior ankle impingement is most often caused 
by acute ankle sprains with an inversion type of 
mechanism. The subsequent reactive inflamma-
tion can cause fibrosis leading to distal fascicle 

enlargement of the AITFL. Impingement in the an-
terolateral gutter of this enlarged fascicle can also 
cause both chronic reactive synovitis and chondro-
malacia of the lateral talar dome [121].
MRI can identify abnormal areas of pathology; 
however, 50% of cases are diagnosed on clinical 
examination alone.
Patients generally present with a history of antero-
lateral ankle pain and swelling with an occasional 
popping or snapping sensation. Soccer players 
commonly develop anterior bony impingement due 
to repetitive loading of the anterior ankle from strik-
ing the ball. This repetition can lead to osteophyte 
formation of the anterior distal tibia and talar neck. 
After the osteophytes form, decreased dorsiflexion 
can occur due to a mechanical stop and inflamma-
tion of the interposed capsule. The patient will ex-
hibit tenderness to palpation along the anterolateral 
aspect of the ankle, with pain elicited at extreme 
passive dorsiflexion. Initially, an injection with lo-
cal anesthetic and corticosteroid can serve both a di-
agnostic and therapeutic purpose; however, patients 
who fail conservative treatment can be treated with 
arthroscopy or open surgery with resection of the 
involved scar tissue and osteophytes (figg. 82, 83). 
The best results are seen in those patients with no 
concurrent intra-articular lesions or ankle osteoar-
thritis. When treated non-operatively, a player may 
return to play when pain resolves; however, if treat-
ed surgically with arthroscopic debridement/resec-
tion, a player must wait until his surgical scars have 
healed prior to attempting return to play [2].
Anterior ankle soft tissue impingement is less 
common. The anteromedial side is the most affect-
ed and it is associated with eversion injuries, fol-
lowing medial malleolar, or talar fractures [122]. 
Previous injury to the anterior tibiotalar fascicle of 

arthroscopic osteophyte excision

video 1

figure 81 - lateral 
ankle X-ray 
shows tibiotalar 
osteophytes. in 
the anterior view 
(on the right) 
osteophytes are not 
detected


