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Generally, most Grade I-lll acute lateral ligament injuries can be treated conservatively. Yet
despite a propensity of research regarding ankle sprains some controversy still exists as
regarding the optimum treatment of grade lll injuries in athletes. Physical exercise therapy
combined with progressive weight bearing is a fundamental component of the functional
treatment of acute lateral ligamentous injury. Generally, early active range of motion exercises
is followed by strengthening exercises, proprioception, and functional exercises. Most re-
injuries are probably related to inadequate neuromuscular training during the rehabilitation
phase. Treatment of grade lll lateral ligament injury especially in athletes remains controversial.
Reviews comparing surgery vs conservative treatment have failed to demonstrate a clearly
superior method. Thus, functional treatment might be preferred over surgery in most cases.
However, surgical treatment may be beneficial in certain professional athletes on an individual
basis. The advantage of surgical repair is significantly less objective instability when compared
to non-operative treatment and this factor has been found to be predictive for future ankle
sprains. Recent arthroscopic surgical techniques have been described as part of the
therapeutical options in the treatment of mainly chronic ankle instability. Also, new data on
the role of the calcaneo-fibular ligament in this regard highlights key points that need to be

addressed before deciding for optimal treatment.
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Epidemiology and Mechanism

L ow” ankle sprains have an estimated of 30,000 per day in
the USA' that accounts for almost 2 million per year and
similar numbers appear for Europe.” In addition, 20%-40% of
all sports-related injuries in the USA are ankle sprains.” This
high incidence of ankle sprains can be partly explained by the
natural tendency of the ankle joint to go into inversion, and the
relative weakness of the lateral ligaments. The most common
mechanism of injury is inversion of a plantar-flexed foot. An
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ankle sprain can be defined as any tear to the ankle ligaments
and can range from microscopic, to complete tears.”

Syndesmotic ligament injury is a special subset of ankle
sprains, and often is referred to as a “high ankle sprain.” In
comparison therefore, we might use the term “low” ankle
sprains while referring to lateral ankle ligament sprains.

The anterior talo-fibular ligament (ATFL) is the most
commonly injured ankle ligament during a “low” ankle sprain,
accounting for almost 90%-95%.” With more severe injury
progression, rupture of the ATFL is followed by injury to the
calcaneo-fibular ligament (CFL) and lastly, generally in case of
a serious trauma, to the posterior talo-fibular ligament (PTFL).
Recently, a magnetic resonance imaging (MRI) study demon-
strated that 41% of the patients with an ankle inversion injury,
damaged both the ATFL and CFL, whereas only 5% had
injured the PTFL.

Return to activity after a sustained ankle sprain has been
shown to be dependent on the severity of the initial injury and
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the presence of any concomitant pathology.” High rates of re-
injury after a primary sprain have been shown, with up to 34%
of patients suffering a second sprain within 3 years of their
initial injury.”

Repeated ankle sprains can lead to attenuation of the ATFL
and the overall lateral ligamentous complex. This may render
those tissues incompetent and leads to chronic ankle instability
that can supervene in 10%-20% of the cases.”

Up to 40% of the patients in the general population will
report residual symptoms after classic treatment for an acute
ankle sprain””; including chronic pain and recurrent instability.

“High” ankle sprains are reported to occur in 1%-18% of
patients with an ankle sprain.”'” However, this is probably an
underestimate, as 20% of athletes with an acute ankle sprain
have evidence of syndesmotic injury on MRL.'" Male gender,
elite performance, and a planovalgus alignment are risk factors
for syndesmotic injury in athletes.'”'” Syndesmotic injuries
can occur with ankle sprains only, fractures, or both. In fact,
23% of ankle fractures are reported to have combined
syndesmotic injuries.'* The associated fractures are commonly
either of the fibula or of the posterior and medial malleoli.
Syndesmotic injury should be increasingly suspected if there is
an associated fracture of the proximal fibula (Maisonneuve
fracture, Fig. 1) and they are associated with prolonged pain,
disability, and an unpredictable time away from sports."”

Figure 1 Maisonneuve fracture.

The general mechanism of injury for syndesmotic ankle
sprains is a forceful external rotation of the foot and ankle with
the ankle in dorsiflexion and the foot pronated.'® Whilst the
talus rotates in the mortise, the fibula rotates externally, moves
posteriorly and laterally, separating the distal tibia and fibula.
This will sequentially cause tears of the anterior inferior tibio-
fibular ligament (AITFL), the deep deltoid ligament or might
alternatively cause a malleolar fracture. This shall be in turn
followed by a tear of the interosseous ligament (IOL) and
finally the posterior inferior tibio-fibular ligament (PITFL).'*""
Severity of syndesmotic injury varies, ranging from a partially
torn AITFL to a complete disruption of all ligaments with
mortise widening. It has been shown that combined deltoid
and syndesmosis injury will critically compromise talar stabil-
ity.'” The magnitude of force and its duration will determine
the extension of syndesmotic and interosseous injury prox-
imally'” and this may eventually lead to a Maisonneuve
fracture. Another injury mechanism for syndesmotic ankle
sprains is hyperdorsiflexion. Forced dorsiflexion of the ankle
causes the wider anterior talus to act as a wedge that can cause
injury to the syndesmotic ligaments.

Clinical Features
“Low” Ankle Sprain

Clinically, patients will recount a sudden twisting of the ankle.
Those with lateral ligamentous rupture report more immediate
swelling and are more frequently obliged to halt their activities,
compared to those without a rupture.'” Ankle sprains usually
are accompanied by an audible snap or crack. In a recent
systematic review, it was found that application of the Ottawa
rules is highly valuable for excluding coexisting fractures.””
ATFL laxity could be evaluated by the anterior drawer test,
whereas the talar tilt test helps in recognizing CFL instability.
However, manual stress tests might be less reliable in the acute
phase, because of pain and swelling. A delayed physical
examination (4-5 days) has been shown to give better
diagnostic results and is considered the gold standard in the
diagnosis of acute lateral ligament injury, with a sensitivity of
96% and a specificity of 84%.”"**

On the other hand, the presence of “high ankle pain and
tenderness,” more proximally, is suggestive of a more signifi-
cant injury.”’ In fact, it has been shown that there is a
significant correlation between how far this tenderness radiates
proximally in the leg and the severity of the injury and
consequently, the time to return to sports.” Patients with
high ankle sprains, may complain of the inability to bear
weight, swelling, pain during the push off phase of gait and
pain anteriorly between distal tibia and fibula, as well as
posteromedially at the level of the ankle joint.'” Ankle ROM
will often be limited, with pain felt more at terminal dorsi-
flexion.”* Numerous special tests are used to detect syndes-
motic injury. However, a recent systematic review on 8
different tests reported a low diagnostic accuracy of these
tests.”” The squeeze test was the only test with a clinical
significance.””
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In the diagnosis of ankle sprains, the Ottawa ankle rules are
very useful to rule out fractures, with a sensitivity of almost
100%.”° Conversely, stress radiographs are usually not sug-
gested for the routine diagnosis of lateral ligament injury, as
they are difficult to perform and will not alter the management.
Both ultrasonography and MRI can be valuable in diagnosing
any concomitant chondral or tendon injury. Recently a study
compared ultrasonography in the emergency room with MR
images for injuries of the ATFL and found no differences in
diagnostic accuracy.”” The sensitivity and specificity of MRI in
diagnosing ATFL injuries are 92%-100% and 100%,
respectively.”*”

“High” Ankle Sprain

In the diagnosis of syndesmotic injuries—if there is a clinical
suspicion of a Maisonneuve fracture—full length radiographs
of the lower leg are indicated. Several radiographic parameters
have been developed to help identify syndesmotic injuries: the
tibiofibular clear space which represents the distance between
the medial border of the fibula and the lateral border of the
posterior tibia, providing the most reliable indicator of a
syndesmotic injury.”” Computed tomography (CT) is useful
in detecting small avulsion fractures and is considerably more
accurate than radiographs in revealing subtle diastasis.’'
Recently, bilateral standing CT is developing as an alternative
diagnostic stress view, although prospective comparatively
controlled data is still currently lacking.” MRI has been
considered the investigation of choice for suspected syndes-
motic ligament injury.”” It demonstrated a sensitivity of 100%
and a specificity of 93% for AITFL injuries and sensitivity and
specificity of 100% for PITFL tears.”" In a retrospective MRI
study, a high prevalence of associated injuries was found,
comprising osteochondral lesions (28%), bone contusions
(24%), and osteoarthritis (10%).> There are still no reports
that have correlated the extent of these lesions on imaging and
the recovery time or clinical outcome. Although dynamic
ultrasonographic examination showed a 100% sensitivity and
specificity, unfortunately it has the drawback that it lacks the
ability to detect associated injuries and is investigator
dependent.”’

Therapeutic Options
“Low” Ankle Sprain

The definitive management of ankle sprains shall depend to a
large extent upon the classification of the injury.”” In “low”
ankle sprains this classification combines actual ligament
damage with patient’s symptoms and is of more significance
with a delayed physical examination. Grade I (mild) injuries
are a stretch of the ligament without macroscopic rupture.
There is minimal swelling and tenderness, and no increased
laxity. Grade II (moderate) injuties include partial tear of the
ligaments, with moderate pain, swelling and tenderness. There is a
mild to moderate increase in laxity, some loss of motion, and
moderate functional disability. In grade III (severe) injuries
(Fig. 2A and B), a complete rupture of the ligaments is present

with severe pain, swelling, and bruising. There is increased
laxity and a major loss of function. The patient is also usually
unable to bear weight.

Generally, most Grade I-III acute lateral ligament injuries
can be treated conservatively. Yet despite a propensity of
research regarding ankle sprains some controversy still exists as
regarding the optimum treatment of grade IIl injuries in
athletes. ™

The initial treatment of lateral ankle ligament sprains usually
involves the RICE-principle (rest, ice (cryotherapy), compres-
sion, and elevation), for the first 4-5 days; although a recent
systematic review found no conclusive value for the application
of that principle.”” Manual mobilization of the ankle was found
to add limited value and therefore is discouraged.™ Addition-
ally, no benefit was found for the usage of laser therapy,
ultrasound therapy, or electrotherapy.™ Functional treatment
was proven to be more beneficial than long periods of
immobilization and the use of NSAIDS, taping or orthosis is
valuable in the initial phase.')’ 851 However, for severe (Grade
11D lateral ligamentous injuries, a short period of immobiliza-
tion (max 10 days) in a below knee cast or a removable boot
could be advantageous.”*** Controlled stresses on an injured
ligament promotes more proper collagen fiber orientation, and
consequently, the use of an external ankle support is encour-
aged. To this effect, a recent study found no differences in
outcome between tape, semi-rigid brace and a lace-up brace
6 months after treatment,” however, most studies report
superior rtesults for protection with a brace.”**" Physical
exercise therapy combined with progressive weight bearing
is a fundamental component of the functional treatment of
acute lateral ligamentous injury.*” Rehabilitation programs for
acute lateral ligamentous injuries, based on current best
evidence, have been described.” Generally, early active
range of motion (ROM) exercises is followed by strengthening
exercises, proprioception, and functional exercises. Most re-
injuries are probably related to inadequate neuromuscular
training during the rehabilitation phase.”

Treatment of grade III lateral ligament injury especially in
athletes remains controversial. Reviews comparing surgery vs
conservative treatment have failed to demonstrate a clearly
superior method.”**" Thus, functional treatment might be
preferred over surgery in most cases.””"* However, surgical
treatment may be beneficial in certain professional athletes on
an individual basis.” The advantage of surgical repair is
significantly less objective instability when compared to non-
operative treatment”” and this factor has been found to be
predictive for future ankle sprains.”® A recently described
rehabilitation regimen for lateral ligament injuries after direct
anatomic reconstruction included 1 or 2 weeks in below knee
cast, then 2-4 weeks in a walking boot. This was then followed
by an active rehabilitation protocol with the use of an ankle
support.”’

“High” Ankle Sprain

The classification of syndesmotic injury is divided into 3
grades: grade I is a minor sprain to the AITFL without
instability; grade I represents a tear of the AITFL and a partial
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Figure 2 (A) Clinical presentation of a grade 3 “low” ankle sprain. (B) Axial T2 MRI image of a grade 3 “low” ankle sprain.

tear of the IOL with some instability; and grade III involves
complete rupture of all syndesmotic ligaments.””

Grade I injuries are usually treated with non-surgically.”” A
3-phase approach has been advocated””””: an acute phase, a
subacute phase, and an advanced training phase, delivered
over a period of 2-3 weeks. Treatment of grade II injuries
depends on syndesmotic stability.”” A recent study in athletes
with a stable syndesmosis, found that a positive squeeze test
and injury to the ATFL and MLC are important factors in
differentiating stable (type Ila) from dynamically unstable
grade II injuries (type IIb).”* Recreational individuals without
diastasis can be treated non-operatively with good results.”
Compared to a lateral ankle sprain, the recovery time of a
conservatively treated grade Ila syndesmotic injury is more
prolonged. In higher level professional athletes, with a grade 11
injury and clinical or radiological suspicion of dynamic
instability (type 1Ib) an examination under anesthesia and
arthroscopic visualization of the syndesmosis is recom-
mended.”””° Dynamic diastasis of 2 mm or more merits
fixation.”” The conservative treatment for “high” ankle sprains
consists of similar rehabilitation strategies as the “low” ankle
sprains  (proprioception, stability, taping/orthosis, and
NSAIDS) like with the exception that no preventative strategies

Figure 3 Arthroscopic view of a grade 3 syndesmotic injury.

are available and that the time to return to play is over 5 weeks
minimum.

Grade 1II injuries (Fig. 3) will generally require operative
fixation to maintain anatomic reduction of the ankle mortise.

Screws or suture-buttons can both be used to stabilize the
syndesmosis, with similar outcomes; but suture-button devices
might provide the added value of a quicker return to play and a
lower rate of implant removal.”””" Arthroscopic visualization
can identify and address any additional intra-articular pathol-
ogy. Furthermore, it can be used to confirm anatomic
reduction of the syndesmosis.”* Recent literature indicates that
the routine removal of the screw is no longer advocated. ™

Syndesmotic ruptures are commonly associated with ankle
fractures. After reduction and fixation of the associated
fracture, intraoperative testing of syndesmotic stability should
be performed. The Hook or Cotton test are considered as the

Figure 4 Axial MRI image of an AITFL rupture in an elite football
player.
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most reliable intraoperative stress tests.” A force of 100 N has
been stated as sufficient, and tibiofibular clear space widening
exceeding 5 mm in the case of an unstable syndesmosis will
require stabilization.”” Whenever in doubt about syndesmotic
instability (Fig. 4), stabilization should be performed because
of the long-term complications caused by chronic syndesmotic
instability.””

Return to Play and Prevention
“Low” Ankle Sprain

It is difficult to determine when an athlete can return to play
(RTP) following an ankle sprain. Residual disability of ankle
sprains is often caused by inadequate proprioceptive rehabil-
itation and a potentially overly hurried RTP."" Self-reported
ankle scoring systems (eg, FAOS™) are not validated for RTP
decisions, but can be useful to evaluate the effectiveness of the
rehabilitation protocol. Use of functional performance tests to
assess an athlete’s ability to perform sport-specific skills is
considered helpful. " Tests can progress from the single-legged
balance test’' to more complex tests, such as the Star
Excursion Balance Test,® the Y-balance test,”” and the agility
t-test.”" The rehabilitation process should never abruptly be
stopped, and continuing sport-specific rehabilitation will help
to minimize the risk of deficits or re-injuries. The time needed
to RTP in lateral ligamentous injury will depend upon several
factors, including severity of the initial injury, the patient’s
ability and the rehabilitation facilities available and ranges from
10 days to 6 weeks.

The most important risk factor for developing a chronic
ankle sprain is a previous ankle sprain. This is probably due to
reduced proprioceptive function and deficient mechanical
stability. There is academic evidence that neuromuscular
training, especially balance and proprioceptive training, is
effective for the prevention of recurrent ankle sprains. This
form of therapy can also be effectively performed at home.”

“High” Ankle Sprain

Athletes who sustain a syndesmotic ankle sprain typically
should go through much longer recovery periods than those
who sustain a lateral ankle sprain.'”

RTP in grade I injuries is usually at 6-8 weeks’ post-injury,
but is variable. Professional athletes with stable isolated grade II
syndesmotic injuries are reported to RTP at a mean of 45 days,
compared with 64 days for those with unstable grade II
injuries.”* Also, athletes with injury to both the AITFL and
deltoid ligament took longer to RTP than those with an AITFL
injury alone, and IOL injury on MRI and PITFL injury on MRI
were both independently associated with a delay in RTP.”*

In the case of surgically treated grade III injuries, the expected
time frame to RTP is between 10 and 14 weeks, > although
RTP as early as 6 weeks has been described in case series.”

RTP in syndesmotic injury is permitted when able to single-
leg hop for 30 seconds without significant pain.”” To our
knowledge, there are no specific studies on prevention of
syndesmotic re-injury. Although it might be assumed that

neuromuscular bracing and bracing or taping is beneficial,
injury mechanisms differ and further investigation is required
to increase our understanding of syndesmotic injuries and
improve treatment and prevention of this significant injury."”’

Conclusion

“Low” and “high” ankle sprains in athletes are very different
entities in the mechanism of injury, clinical features, diagnostic
setup, management, and prevention. The aim of this review is
to document the specific characteristics of both and present the
best evidence-based literature data along. If proper manage-
ment can be started after early detection, excellent results can
be obtained in both types of ankle sprains. This is not the case
for the evolution to chronic instabilities and combined injuries
in both and this needs to be avoided at all times. Therefore,
further research is needed to fine tune the preventative
strategies and treatment in both types of athlete ankle sprains.

“Low” Ankle Sprain Factbox

e Physical examination for the detection and classification of
lateral ankle ligaments is best delayed for 4-5 days) after
initial trauma to give better results, knowing that the Ottawa
rules remain valuable in the acute setting.

e Most acute lateral ligament injuries can be treated con-
servatively with adequate rehabilitation.

e Surgery might be considered in professional athletes with
acute grade IIT injuries, as it may provide lower incidence of
chronic ankle instability than conservative treatment.

e RTP should include functional performance tests.

“High Ankle Sprain” Factbox

o Syndesmotic injury generally occurs in association with other
injuries, especially fractures.

o Stable syndesmotic injuties (types I and Ila) should be treated
conservatively, whereas unstable injuries (types IIb and IID
require surgical fixation.

e RTP is generally prolonged in syndesmotic injury and
allowed when able to single-leg hop for 30 seconds.
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