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58Clinical Tests for Assessment 
of Instability of the Ankle 
and Syndesmosis

Flávio Cruz, Gustavo Vinagre, 
and Pieter D’Hooghe

58.1	� Introduction

The ankle sprain incidence in sports has been 
reported between 0.324 and 9 per 1000 h of activ-
ity [1, 2], with a variability that is most likely due 
to different definitions of injury and population. 
In football for example, increased ankle sprain 
rates have been reported in older players, domi-
nant leg, during competition, and at the end of 
each half of a game [3]. Historically, the ankle 
used to be the most common location of injury in 
professional football players (around 30% of 
total injuries). However, more recent studies sug-
gest a lower ankle injury rate, accounting for 
10–15% of all injuries [4–6]. Approximately 
60% of ankle sprains occur as a result of player 
contact [7, 8] and the overall ankle sprain recur-
rence rate is between 4% and 29% [3, 7, 8].

A major problem accompanying ankle injury 
is the high rate of recurrence associated with 
chronic ankle instability [9–12]. With an inver-
sion trauma mechanism, the anterolateral ankle 
ligaments are strained and even ruptured in more 
severe cases. The anterior talofibular ligament 

(ATFL) is the most commonly ruptured, fol-
lowed by the calcaneofibular ligament (CFL) 
and more rarely the posterior talofibular liga-
ment (PTFL) [13, 14]. Post-traumatic osteoar-
thritis has been shown to be the resultant of 
abnormal loading and changes in contact stress 
and distribution [15].

Injury to the syndesmotic ligaments (often 
referred to as a high ankle sprain) occurs in 
1–18% of patients with an ankle sprain, with 
reports of injury in football players of 3–6% [9, 
16]. It is likely that this is an underestimate, as 
20% of athletes suffering from an acute ankle 
sprain show evidence of a syndesmotic injury 
on MRI [17]. Male gender, higher level of com-
petition, and a planovalgus foot alignment are 
known risk factors for syndesmotic injury in 
athletes [18].

Chronic ankle instability presents through 
symptoms like recurrent sprains, pain, swelling, 
and avoidance of provoking activities and can be 
classified as functional instability or mechanical 
instability resulting in proprioceptive deficit [19].

Previous history taking and clinical physical 
examination are essential in the diagnosis of ankle 
instability. Differentiation between functional and 
anatomical ankle instability is also important to 
guide the proper treatment [14]. Functional insta-
bility depends on the patient-generated reports or 
complaints that could be accompanied by clinical 
laxity, while mechanical instability can be identi-
fied by physical examination [20, 21]. It is cur-
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rently believed that the mechanical instability 
may be due to laxity imparted by the trauma, 
whereas the functional instability is a result of 
neuromuscular insufficiencies, muscular weak-
ness, and proprioceptive insults [11, 13, 22]. 
Lateral ankle sprains are most commonly involved 
in the development of CAI [19].

Associated injuries that may accompany 
chronic ankle instability are chronic regional 
pain syndrome, neuropraxia, sinus tarsi syn-
drome, tendon disorders such as peroneal tendi-
nopathy, dislocation or subluxation, impingement 
syndromes, fractures such as anterior calcaneal 
process, fibula and lateral talar process, loose 
bodies, and osteochondral lesion of talar dome or 
distal tibia [19].

58.2	� Anatomy

The ankle joint can be regarded as a fork, in 
which the tibia plafond and both malleoli form a 
mortise to receive the talus. As a hinge joint, 
there is a single axis of movement that allows for 
dorsiflexion (20°) and plantar flexion (50°). As 
the superior surface of the talus is narrower pos-
teriorly, there is a looser fit within the fork during 
plantar flexion and most stability is then provided 
by the ankle ligaments alone. This reduced intra-
articular stability can potentially explain why 
most ligamentous injuries are sustained in plantar 
flexion [23].

The distal part of the tibia and fibula also artic-
ulates at the inferior tibiofibular level, supported 
by the syndesmotic ligaments (Fig. 58.1), thereby 
forming the inferior or distal tibiofibular joint 
(“distal tibiofibular syndesmosis”). This syndes-
motic joint allows the tibiofibular complex (as a 
whole) to adapt to the varying width of the upper 
articular surface of the talus.

In addition, inferiorly to the talocrural joint, 
the subtalar joint is formed between the inferior 
surface of the talus and the superior surface of the 
calcaneus. The subtalar joints provide 35° of 
inversion and 15° of eversion.

Overall stability over the ankle joint is pro-
vided by passive and dynamic factors. Passive 
stability depends on the form of the articular sur-
faces, articular capsule, surrounding ligamentous 
complexes (Fig.  58.2), and retinacula. The 

Fact Box
•	 Ankle inversion injury is one of the 

most common injuries in the general as 
well as in the athletic population.

•	 Differentiation between functional and 
anatomical ankle instability is essential 
to guide proper treatment.

•	 Associated injuries can develop after a 
failed treatment for ligament injury in 
the ankle. They regularly present as talar 
osteochondral injuries, loose bodies, 
and anterior and posterior impingement 
syndromes.
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Fig. 58.1  The syndesmotic ankle ligaments presented. Copyright by Dr. Pieter D’Hooghe
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Fig. 58.2  Anteroposterior and lateral views to the lateral ankle joint ligaments. Copyright by Dr. Pieter D’Hooghe
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dynamic stability is predominantly provided by 
muscle activation.

58.3	� Mechanism of Injury

Lateral ankle sprains occur when the foot is in 
plantar flexion and inverted, causing damage to 
various structures most commonly involving the 
anterior talofibular ligament (ATFL) and calcane-
ofibular ligament (CFL). Between these two, 
damage to the ATFL is overwhelmingly more 
common, occurring in 66% of lateral ankle sprains 
with CFL sprains constituting about 20% of lat-
eral ankle sprains [24]. Damage or disruption to 
the local soft tissue, nerves, and bony components 
of the lateral ankle, in addition to damaged liga-
mentous structures, can result in ankle pain [24]. 
Within the literature, chronic ankle instability 
(CAI) is most often described as chronic ankle 
pain (CAP) as a consequence of an acute or recur-
rent lateral ankle sprain. In a recent review, 
Miklovic et al. suggested that approximately 40% 
of individuals who sustain a lateral ankle sprain 
may end up in developing CAI and CAP [25].

Although medial ankle sprains are considered 
rare, recent studies have revealed that the deltoid 
ligament complex is injured more frequently than 
expected. This medial ankle injury sprain is 
thought to be due to a combination of eversion 
and external rotation of the hindfoot or a reverse 
inward body rotation on a fixed foot. With severe 
external rotation moments, the tibiofibular syn-
desmotic ligaments can join the mechanism of 
injury [26, 27]. Osteochondral lesions (OCLs) of 
the ankle typically present as a part of the acute 
medial ankle instability (AMAI) [28, 29].

The most accepted 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 [30]. This is 
most commonly experienced (1) when an athlete 
rapidly pivots internally off a foot planted in 
external rotation, (2) when contact with another 
player applies a valgus load to the leg while the 
foot is planted, or (3) when a direct blow to the 
lateral aspect of the heel forces the foot and ankle 
of a kneeling or fallen athlete into external rota-

tion (toward the ground) [31]. As the talus rotates 
in the mortise, the fibula rotates externally and 
moves posteriorly and laterally, separating the 
distal tibia and fibula, sequentially tearing the 
anterior inferior talofibular ligament (AITFL) 
and deep medial ligament complex (MLC), or 
causing a malleolar fracture, involving the inter-
osseous ligament (IOL) and finally the posterior 
inferior tibiofibular ligament (PITFL) [30, 32].

Severity of syndesmotic injury varies, ranging 
from a partially torn AITFL to a complete disrup-
tion of all ligaments with mortise widening. 
Combined deltoid and syndesmosis injury criti-
cally disrupts talar stability [33]. The amount of 
force and how long it is applied will determine 
how proximal the syndesmotic and interosseous 
injury extends [34], sometimes resulting in a 
Maisonneuve fracture. Another injury mecha-
nism for syndesmotic ankle sprains is hyperdor-
siflexion. Forced dorsiflexion of the ankle causes 
the wider anterior talus to act as a wedge that can 
cause injury to the syndesmotic ligaments.

58.4	� Clinical Presentation 
and Diagnosis

Patient history and video images are particularly 
useful in identifying the mechanism of injury, 
and it is important to distinguish a simple sprain 
from a ligament rupture, since adequate treat-
ment is associated with a better prognosis [35, 

Fact Box
•	 Lateral ankle sprains occur in plantar 

flexion—inversion and tearing the ATFL 
and CFL.

•	 Medially, the injury is a combination of 
eversion and external rotation of the 
hindfoot or a reverse inward body rota-
tion on a fixed foot.

•	 Syndesmotic ankle sprains happen in a 
forceful external rotation of the foot and 
with the ankle in dorsiflexion and the 
foot pronated.

F. Cruz et al.
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36]. Ankle sprains may be accompanied by an 
audible snap or crack. All ligamentous and bony 
structures should be palpated for tenderness, 
including the whole length of the fibula and the 
base of the fifth metatarsal. Note that approxi-
mately 40% of the patients with a lateral ligament 
rupture have pain upon palpation over the medial 
malleolus, whereas 60% report tenderness over 
the anterior inferior tibiofibular ligament 
(AITFL)—without injury to the ligament, proba-
bly due to an anterior capsule tear [36, 37].

However, manual stress tests are less reliable 
in the acute phase, because of pain and swelling. 
Therefore, delayed physical examination 
(4–5 days) gives a better diagnostic timing and is 
considered the gold standard in the diagnosis of 
an acute lateral ligament injury. The sensitivity to 
diagnose an acute lateral ligament rupture during 
a delayed physical examination is 96%, with a 
specificity of 84% [36, 37].

In high ankle sprains, specific symptoms may 
be suggestive of syndesmotic injury; patients 
may have inability to bear weight, swelling, pain 
during the push-off phase of gait, and pain anteri-
orly between distal tibia and fibula, as well as 
postero-medially at the level of the ankle joint 
[38]. The presence of high ankle pain (proximally 
up the anterolateral leg) is suggestive of a more 
significant injury [17].

In acute injuries, inspection may reveal edema 
and ecchymosis around the lateral, medial, and/
or anterior aspect of the ankle. In syndesmotic 
lesions, range of motion (ROM) is often limited 
with an empty or painful apprehension at termi-
nal dorsiflexion [39]. There is a significant cor-
relation between how far this anterolateral 
tenderness extends proximally in the leg and the 
injury severity. Local tenderness is, however, not 
specific in the acute setting, as 40% of the patients 
with an ATFL disruption report pain in the area of 
the AITFL, while arthroscopy shows no syndes-
motic injury [36].

The Ottawa Ankle Rules (OAR) have been 
developed to help clinicians indicate X-ray imag-
ing after acute ankle injury. It is an accurate 
instrument to rule out fractures over the ankle, 
with a sensitivity of almost 100% [40]. The OAR 
are recommended as a primary physical exami-

nation tool to rule out the likelihood of foot/ankle 
fractures by emergency physicians, general prac-
titioners, or physiotherapists [41]. If a patient 
presents with negative findings following the 
OAR, there is less than a 2% chance of false neg-
ativity [42]. If grossly swollen ankle prevents 
proper palpation of bony structures, radiographs 
should be obtained [43, 44].

To apply the OAR, the physician might pal-
pate the entire distal 6 cm of the fibula and the 
tibia/medial malleolus; palpate the entirety of 
the navicular bone (with special attention to the 
relatively avascular nickel-sized area at the cen-
tral region of the proximal dorsal surface termed 
the “N” spot); palpate the base of fifth metatar-
sal bone; and observe the patient ambulate for at 
least four steps. Tenderness at these four loca-
tions is considered an indication for sending to 
radiography. Adequate imaging request should 
include AP, lateral, and ankle mortise views. 
Standard ankle radiographs (weight-bearing, if 
possible) are useful in acute cases to exclude 
widening of the medial ankle clear space, del-
toid avulsion fragments, syndesmotic lesions, 
and ankle fractures. In chronic cases, the fol-
lowing weight-bearing radiographs are sug-
gested: ankle mortise view, foot dorsoplantar 
view, foot lateral view, and hindfoot alignment 
(Saltzman) view [45].

If there is a clinical or radiographical suspi-
cion of a Maisonneuve fracture (i.e., pain in the 
region of the proximal fibula, painful swelling on 
the medial side without a fracture, and isolated 
fractures of the medial malleolus or malleus ter-
tius), radiographs with full-length views of the 
lower leg are required.

Several radiographic parameters have been 
developed to help identify ankle injuries. In 
cases of syndesmosis injury, the tibiofibular 
clear space (defined as the distance between the 
medial border of the fibula and the lateral border 
of the posterior tibia) provides the most reliable 
indicator of diastasis. This distance is measured 
at 1 cm proximal to the tibial plafond and should 
not exceed 6  mm in both the AP and mortise 
views.

Cross-sectional imaging such as magnetic 
resonance imaging (MRI) is fundamental to con-
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firm clinical suspicion. Absence of tibiofibular 
diastasis no longer rules out the diagnosis. 
Computed tomography (CT) and comparative 
weight-bearing CT are helpful diagnostic tools, 
especially to evaluate potential avulsions or bony 
diastasis. Exhaustive osteo-ligamentous ankle 
assessment is necessary, as syndesmosis lesions 
may be just one component in more complex 
rotational instability [46].

Ultrasonography and MRI can be useful in 
diagnosing associated injury (bone, chondral, 
or tendon). Ultrasonography has been demon-
strated to be an accurate investigation for liga-
mentous injury, but images may be difficult to 
interpret on retrospective review by other phy-
sicians. The sensitivity and specificity of ultra-
sonography for a lateral ligament rupture are 
92% and 64%, respectively. However, if ultra-
sonography is performed after an inconclusive 
delayed physical examination, sensitivity 
increases to 100% and specificity to 72% [36]. 
A more recent study in ATFL injury comparing 
ultrasonography in the emergency room with 
MR images found no overall differences in 
diagnostic accuracy [47]. Ultrasonography can 
therefore be considered a valid alternative diag-
nostic method. It is less expensive and allows 
for a faster examination without radiation expo-
sure, although it remains investigator 
dependent.

MRI is a reliable tool in the diagnosis of lat-
eral ligamentous ruptures and other associated 
injuries such as tendinous and syndesmotic 
tears, occult fractures, and osteochondral 
lesions. The sensitivity and specificity of MRI 
for ATFL injuries are 92–100% and 100%, 
respectively [48, 49]. In comparison with 
arthroscopy, MR images can correctly locate the 
injured portion of the ATFL in 93%, whereas 
ultrasonography in 63% [49].

Ankle arthroscopy can also be helpful in the 
diagnosis of ankle instability. In AITFL injuries, 
the syndesmosis can be assessed by introducing 
an arthroscopic palpation hook into the tibiofibu-
lar joint line, also showing good correlation with 
MRI [46].

58.4.1	� Physical Exam and Clinical 
Tests

Ankle instability can be defined as the inability to 
keep the normal relation between the bones in the 
ankle joint. The ankle that suffers from an acute 
high-grade sprain, when not properly treated, can 
be at risk for developing chronic instability (CAI) 
[50]. Some reports show that up to 20% of ankle 
sprains evolve to a CAI [19]. Therefore, physical 
examination of any ankle sprain should include 
clinical tests as well as inspection of the hindfoot 
(varus misalignment), and assessment of the liga-
mentous laxity and midfoot cavus alignment, 
which is considered a high arch foot condition 
[51], peroneal muscle strength, and hindfoot 
motion.

Two new concepts have recently been intro-
duced (although there is no consensus currently 
between experts): micro-instability and rotational 
instability.

Micro-instability is a concept that can be pre-
sented as a lower grade of mechanical instability 
(due to a partial tear of the superior fascicle of the 
ATFL). This could relate to as why there is 
remaining pain and ankle discomfort after certain 
ankle sprains.

Rotational instability is defined as the increase 
of abnormal rotation of the talar bone into the 
mortise. This instability is explained as the result 
of chronic insufficiency over the lateral ligament 
complex, creating an excessive and continued 
internal rotation and anterior translation of the 
talus. Over the long term, it can lead to an injury 
of the most anterior component of the deltoid 
ligament, described as “open book tear” [50].

Ankle proprioception is commonly disturbed 
in patients with chronic ankle instability and 
therefore the Romberg’s maneuver can be carried 
out [52]. Reduced ankle dorsiflexion and muscle 
strength should also be assessed since both are 
known to be directly related to chronic ankle 
instability [53].

Over the medial side, the clinical examination 
of medial ankle instability (MAI) starts with a 
careful bilateral inspection over the ankle in 

F. Cruz et al.
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standing, walking, and sitting positions with a 
hanging leg over the examination table. It is 
essential to look for swelling, hematoma, 
malalignment, deformity, and potential scars. 
When a patient bears weight, asymmetrical pla-
novalgus and abductus of the affected ankle and 
foot may indicate MAI. Palpation should include 
medial and lateral ligaments in addition to pal-
pating the syndesmosis and posterior tibial, pero-
neal, and Achilles tendon. Typically, patients 
with MAI will present with tenderness, mostly 
over the medial gutter, over the deltoid ligament 
and the spring ligament. Some patients may have 
tenderness along the posterior tibial tendon, 
because of the common relation of MAI with 
posterior tibial tendon insufficiency (PTTI). In 
advanced cases, tenderness over the lateral ankle 
ligament (in rotational ankle instability) and sub-
fibular area (due to hindfoot valgus) can be elic-
ited [45].

In combined medial and syndesmotic injuries, 
the clinical presentation is very similar to the 
classic lateral ankle sprain one. Medial symp-
toms can occur if the deltoid ligament is injured 
in combination as well. Pain, swelling, ecchymo-
sis, weight-bearing inability, and soreness around 
the ankle joint are some symptoms that can be 
noted. Numerous clinical tests are described to 
detect additional syndesmotic injury. The exter-
nal rotation test and the squeeze test are the most 
commonly used, but the Cotton test, the fibular-
translation test, and the cross-legged test have 
also been described.

58.4.1.1	� Lateral Instability
Lateral ankle sprains typically result from supi-
nation and inversion over the foot in plantar flex-
ion position usually during athletic activity or 
running on uneven surfaces. Initially, significant 
soft-tissue swelling and ecchymosis can be pres-
ent following the acute injury. Sufficiency of the 
ATFL can be assessed by the anterior drawer test, 
while the integrity of the CFL can be assessed by 
the talar tilt test. During the physical examina-
tion, two hands of the examiner are used to 
manipulate the ankle—one hand stabilizing the 

distal tibia and the other hand measuring the dis-
placement of the unfixed talus. Both the ADT and 
talar tilt test are based on the perception of the 
talar displacement in the joint, which is likely to 
be disturbed when compared to the normal non-
injured side.

If a hematoma is present, accompanied by 
soreness at palpation or a positive stress test or 
both, it is most likely that a (partial) lateral liga-
mentous rupture exists [35, 36]. The integrity of 
the ATFL can be assessed directly via a manual 
anterior drawer test [54]. Similarly, the talar tilt 
test is performed to assess for integrity of the 
CFL [55]. The anterior drawer test has been 
reported to be a reliable test, with sensitivity and 
specificity as high as 96% and 86%, respectively, 
for the detection of a ligament injury [36].

Studies show that psychological factors of the 
examiners can influence the perception of a stim-
ulus [56]; therefore, a new test is described to 
diagnose ATFL injuries, decreasing the sensation 
of relative hand movements. The new physical 
examination test, supplemented with more tech-
nical requirements, is named the “reverse antero-
lateral drawer test (RALDT).” This new clinical 
test can optimize the examination, avoid the con-
textual effects introduced by the clinician’s 
hands, and provide a more sensitive and accurate 
measurement for diagnosing chronic ATFL inju-
ries [57].

Anterior Drawer Test
With the ankle in 10–15° of plantar flexion and 
the examiner’s hand stabilizing the distal tibia, 
the calcaneus is translated anteriorly, and the 
degree of laxity or subluxation is assessed. 
Anterior displacement of the talus creates a neg-
ative pressure, resulting in a “sulcus sign” 
whereby the skin dimples at the lateral side 
where the ATFL has ruptured [55] (Figs. 58.3, 
58.4, and 58.5).

The test can be performed lying or in a seated 
position with the calf hanging over the edge of 
the examination bed. The examiner stabilizes the 
distal tibia of the participant with one hand and 
applies an anteriorly orientated force to the 
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calcaneus with the other hand as described by 
van Dijk et  al. [36]. The examiner grades the 
amount of talus anterior-posterior displacement 
according to a 0–4 ordinal scale, with a grade of 
0 as hypomobile, 1 as normal, 2 as mildly 
increased laxity, 3 as moderately increased laxity, 
and 4 as severely increased laxity. Grades 3 and 
above are considered “positive” for excessive 
laxity, whereas grades 0, 1, and 2 are considered 
“negative” or normal [58].

The sensitivity (84%) and specificity (96%) of 
a physical examination using the anterior drawer 
test are optimal if the clinical assessment is 
delayed for 4–5 days post-injury [35, 36, 59, 60]. 
In case of a suspected fracture, the OAR should 
be applied and sent to imaging where required 
[41]. In the anterior drawer test, when the ATFL 
is injured, the medial deltoid ligament can remain 
intact, leading to false-negative results. Lahde 
et al. reported that 28% of ATFL tears and 38% of 
combined ATFL and CFL (calcaneofibular liga-
ment) tears were not detected by the anterior 
drawer test [61].

Anterolateral Drawer Test
The test is performed with one hand stabilizing 
the leg just above the ankle joint and the other 
hand providing a combination of an anterior ori-
entated force, measuring the talus displacement, 
and control of ankle plantar flexion simultane-
ously with the other hand, as described by 
Phisitkul et  al. More specifically, the index and 
middle fingers press firmly against the posterior 
aspect of the heel to provide the anteriorly 
directed force. The palm supports the sole of the 
foot to maintain a 10–15° plantar flexion and 
tighten the lateral ligaments. The thumb is placed 
along the relatively smooth plane of the lateral 
aspect of the anterior talar dome and the anterior 
aspect of the lateral malleolus 1 cm proximal to 
the tip. Anterior translation is applied at the pos-
terior aspect of the heel, while the foot is allowed 
to rotate internally while a potential step-off is 
then palpable by the thumb [62].

The differences between the traditional ADT 
and ALDT are (1) 10–15° of controlled plantar 
flexion (which puts the ATFL in a tightened 
state) and (2) palpation at the smooth plane of 
the lateral aspect of the anterior talar dome and 

Fig. 58.3  Anterior drawer test: ankle in 10–15° of plantar 
flexion and the examiner’s left hand stabilizing the distal 
tibia

Fig. 58.4  The distal tibia is stabilized, the calcaneus is 
translated anteriorly, and the degree of laxity or sublux-
ation is assessed

Fig. 58.5  Anterior displacement of the talus creates a 
negative pressure, resulting in a “sulcus sign” (circle) 
whereby the skin dimples at the lateral side where the 
ATFL has ruptured

F. Cruz et al.
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the anterior aspect of the lateral malleolus 
(which makes it easy to feel the displacement of 
the talus). Some techniques, such as uncon-
strained internal rotation of the forefoot (which 
puts the ATFL in a tightened state and relaxes 
the medial ligaments at the same time), can be 
applied in the diagnosis of ATFL injuries (to 
maximize the accuracy of the ALDT). This test 
has been modified and applied to diagnose 
ATFL injuries with or without CFL injuries with 
a higher accuracy [62].

Reverse Anterolateral Drawer Test
The exam is performed with the patient lying on 
the bed with the knee flexed and the angle of the 
knee adjusted to facilitate plantar flexion. The 
heel is completely pressed on the bed by the 
examiner with one hand after adjusting the ankle 
to a 10–15° of plantar flexion and unconstrained 
internal rotation. The index and middle fingers 
are placed along the relatively smooth plane of 
the lateral aspect of the anterior talus dome and 
the anterior aspect of the lateral malleolus (1 cm 
proximal to the tip). The other hand holds the 
distal tibia, and the base of the palm pushes 
against the tibia to induce a posteriorly oriented 
displacement of the tibia with a force parallel 
with that of the articular surface arch of the talus. 
The grading standard is similar to that of the 
ADT.  Both sensitivity and specificity of the 
RALDT are higher than 85%. The RALDT (with 
both a relatively high specificity and sensitivity) 
shows a good ability to diagnose chronic ATFL 
ankle injuries [57].

Talar Tilt Test
The talar tilt test, or inversion stress maneuver, is 
performed with the patient supine or on the side, 
with the foot relaxed. The gastrocnemius muscle 
must also be relaxed by flexion of the knee. The 
talus is then tilted from side to side into adduc-
tion and abduction. The findings should be com-
pared with the contralateral side. A sensitivity of 
52% has been reported in one study for the talar 
tilt test [63]. If a firm end point cannot be felt 
when compared with the opposite ankle by 
abducting and inverting the heel, damage to the 
CFL can be apparent. (Note that the degree of tilt 
ranges from 0 to 23°.) Pain in the area of the liga-

ment or a sensation of clunk would indicate a 
positive test. An outward translation in excess of 
5° on the injured side compared to the uninjured 
side, or a spongy or indefinite end feel, may indi-
cate a complete tear of CFL. In many cases, this 
test is difficult, if not impossible, to perform sec-
ondary to post-traumatic patient pain and swell-
ing [64] (Fig. 58.6a, b).

58.4.1.2	� Medial Instability
An acute injury to the deltoid ligament complex 
following a pronation (eversion) trauma usually 
presents with symptoms ranging from discomfort 
to a severely painful and swollen medial ankle 
with the inability to bear weight. The mechanism 
of trauma, level of daily activity, level of athletic 
activity, and any history of previous ankle sprain 
should be clarified. Chronically, a deltoid liga-
ment injury presents as a medial giving way, 
especially when walking on uneven ground. The 
patient usually complains of anteromedial pain, 
and sometimes the pain emanates laterally due to 
the hindfoot valgus (subfibular impingement). 
Mechanical symptoms like catching or locking 
may be present with the development of intra-
articular impingement (hypertrophic synovium, 
anteromedial osteophytes, OCLs). Any associ-
ated foot deformity or disease, history of ankle 
sprains, and the patient’s activity level should 
also be evaluated [45].

Severe ankle sprains may affect the medial 
ligament complex, whose deterioration and sub-
optimal treatment can result in chronic rotational 
ankle instability (i.e., combination of medial and 
lateral ankle instability). In a prospective study, an 
arthroscopic exploration of the deltoid ligament 
done during the treatment of chronic lateral ankle 
instability revealed that 20% of patients had a 
concomitant lesion of the deltoid [26]. Therefore, 
small alterations in the deltoid ligament complex 
lead to secondary lateral ankle instability, respec-
tive rotational ankle instability, and increased risk 
for ankle osteoarthritis (OA) [45].

The integrity of the superficial deltoid liga-
ment can be evaluated on a relaxed sitting patient 
with hanging legs using the “external rotation 
test,” whereas the deep deltoid can be assessed by 
the “eversion stress test.” A combined eversion 
and external rotation stress test addresses both 
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a b

Fig. 58.6  (a) The talar tilt test, or inversion stress maneuver. (b) The talar tilt test. The talus is tilted from side to side 
into adduction (movement 1) and abduction (movement 2)

a b

Fig. 58.7  (a) External rotation test: The foot is gently grasped and rotated laterally with the ankle locked in neutral. (b) 
External rotation test: The foot is gently grasped and rotated laterally with the ankle locked in neutral

the deep and the superficial deltoid ligament. The 
anterior drawer test is also a valuable tool for 
diagnosing anteromedial subluxation in deltoid 
ligament insufficiency [26, 27, 65].

External Rotation Stress Test
The external rotation test can demonstrate the 
integrity of the syndesmotic ligaments. The 
patient sits with the knee flexed to 90°. The foot is 
gently grasped and rotated laterally with the ankle 
locked in neutral. A positive test result occurs 
when the patient has pain over the syndesmosis. 
The external rotation test has a sensitivity of 20% 
and a specificity of 84.8% [66] (Fig. 58.7a, b).

Kleiger Test
This is also named the dorsiflexion external rota-
tion stress test and seen as a variation of the 
external rotation test. The talus may displace 
from the medial malleolus, indicating a tear of 
the deltoid ligament. With the patient seated and 
the knee flexed approximately 90° and the ankle 
relaxed, use one hand to grasp and stabilize the 
leg from behind, making sure not to compress the 
fibula and tibia together. Use your other hand to 
fully dorsiflex the ankle and then externally rotate 
the foot (Fig. 58.8a–e). Pain over the location of 
the anterior inferior tibiofibular ligament is indic-
ative of a syndesmosis sprain. A positive test 
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a b

c

e

d

Fig. 58.8  (a–c) Kleiger test: one hand to grasp and stabi-
lize the leg from behind, making sure not to compress the 
fibula and tibia together. Use your other hand to fully dor-

siflex the ankle and then externally rotate the foot. (d) 
Upper view of the Kleiger test. External rotation. (e) 
Upper view of the Kleiger test. Hyperdorsiflexion
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occurs when the patient has pain medially and 
laterally. Depending on the severity, the interos-
seous membrane may be involved, and pain can 
be radiated further up between the distal fibula 
and tibia. This test is also sensitive for fractures 
of the fibula [67].

Eversion Stress Test
The eversion stress test evaluates the integrity of 
the deltoid ligament. Patient is seated with knee 
flexed at approximately 90°, and ankle in neu-
tral. One hand is used to stabilize the lateral 
aspect of the leg above the lateral malleolus. 
The other hand of the examiner is placed infero-
medial on the calcaneus, and the hindfoot is 
everted. Pain over the deltoid ligament and 
increased eversion indicate possible injury to 
the midportion of the deltoid or a possible avul-
sion fracture of the medial malleolus. This test 
should be repeated while holding the ankle in 
full dorsiflexion to evaluate the posterior aspect 
of the deltoid and then repeated again in plantar 
flexion to evaluate the anterior aspect of the del-
toid ligament [68].

58.4.1.3	� Clinical Tests 
for Syndesmosis

Ruptures of the syndesmosis are rarely isolated 
injuries, but generally occur in association with 
other osteo-ligamentous injuries, especially frac-
tures of either the fibula or the posterior and 
medial malleoli. It should be strongly suspected 
if there is an associated fracture of the proximal 
fibula (Maisonneuve fracture). Squeeze test, 
external rotation stress test, fibula translation test, 
Cotton test, and crossed-leg test are tests used to 
assess the integrity of the syndesmosis of the 
ankle. The external rotation test is specifically 
correlated with the presence of a syndesmosis 
sprain and is associated with a longer return to 
preinjury activities [69].

In a study comparing physical examination 
and MRI for lateral ankle sprain, sensitivity and 
specificity were 30% and 93.5% for the squeeze 
test, and 20% and 84.8% for the external rotation 
test, respectively. The sensitivity of the squeeze 

test and external rotation test was low, suggest-
ing that physical examination often fails to diag-
nose syndesmotic injury. Conversely, the 
specificity was very high; nearly all patients with 
a positive test presented with a syndesmotic 
injury [66].

The classification of syndesmotic injury is 
divided into three grades: grade I represents a 
mild sprain to the AITFL without instability; 
grade II involves a tear of the AITFL and a par-
tial tear of the IOL with some instability; and 
grade III represents definite instability with 
complete rupturing of all the syndesmotic liga-
ments [18].

Frick Test
This consists of forced dorsiflexion and external 
rotation of the ankle, with the knee in 90° flexion 
[16, 35, 70]. There is a variant of Frick test, per-
formed under weight-bearing. Its sensitivity 
range is 30–71%, and it has a specificity of 85% 
[71–73].

Squeeze Test
It consists of proximal tibial and fibular compres-
sion (Fig. 58.9a, b), inducing a movement sepa-
rating the two distally, which is possible, and 
painful, in case of syndesmosis ligament lesion 
[37, 40]. Pain at the level of the ankle joint indi-
cates a positive test result. It has sensitivity of 
30% and specificity ranging from 88 to 93.5% 
[36, 72, 74].

Cotton Test
The Cotton test is performed by translating the 
talus within the mortise from medial to lateral. 
Increased translation or pain may suggest syn-
desmosis involvement, as well as a deltoid 
(medial) ligament injury.

Single-Leg Jump Test
Exam consists of jumping with the injured leg; 
pain is alleviated when the same jumps are made 
with strapping at syndesmosis level, limiting 
abnormal motion of the distal tibiofibular mor-
tise [47].
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a b

Fig. 58.9  (a, b) Squeeze test: proximal tibia and fibula compression

The External Rotation Stress Test
This is performed by placing the ankle in a dorsi-
flexion position and applying an external rotation 
force. Pain with this maneuver indicates a posi-
tive test result.

Fibula Translation Test
The examiner attempts to translate the fibula 
from anterior to posterior. In the normal ankle, 
there is a firm end point and little movement. 
Increased translation relative to the contralateral 
side and pain indicates a positive test result. The 
ligament tear causes abnormal motion revealing 
excessively anteroposterior fibular course com-
pared to the tibia [70].

This test is performed by tightly applying sev-
eral layers of 1.5 in. athletic tape just above the 
ankle joint to stabilize the distal syndesmosis. 

The patient is then asked to stand, walk, and per-
form a toe raise and jump. The test result is posi-
tive if these maneuvers are less painful after 
taping (Table 58.1).

Fact Box
•	 Syndesmotic injury generally occurs in 

high-grade ankle trauma.
•	 High number of syndesmotic injuries 

are missed during the initial clinical 
examination.

•	 Proper history taking and physical 
examination can lead to a fast 
diagnosis.
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Table 58.1  Physical examination sequence on ankle instability and syndesmotic injury

Test Description Positive finding

Conditions 
associated with 
positive finding

Anterior drawer 
test

Patient supine, and the patient’s foot in slight 
plantar flexion, brace the anterior shin with one 
hand and translate the heel anteriorly with the other 
hand. Comparison is made to the contralateral side

Laxity and absence of a 
firm end point laxity

ATFL rupture
Possible CFL 
injury

Talar tilt test With the patient seated or supine and the tibia and 
fibula stabilized, the ipsilateral foot is inverted and 
everted. Comparison is made to the contralateral 
side

Laxity and/or pain
Pain

ATFL rupture
CFL injury

Squeeze test With the patient seated or supine, compress the 
patient’s lower leg about midway up the test calf

Pain in the area of the 
distal tibiofibular and 
interosseous ligaments 
with proximal calf 
compression

Syndesmotic 
injury

External rotation 
test (syndesmotic 
stress test)

Patient seated on the examination table and the 
knee flexed over the edge of the table, the proximal 
lower leg is stabilized while the foot is grasped 
(plantar surface/heel) and dorsiflexed. The foot is 
then externally rotated

Pain in the area of the 
distal tibiofibular and 
interosseous ligaments

Syndesmotic 
injury

Kleiger test 
(dorsiflexion 
external rotation 
test)

With the patient seated and the knee flexed 
approximately 90° and the ankle relaxed, use one 
hand to grasp and stabilize the leg from behind, 
making sure not to compress the fibula and tibia 
together. Use your other hand to fully dorsiflex the 
ankle and then externally rotate the foot

Pain medially and 
laterally

Tear of the 
deltoid ligament
Syndesmotic 
injury
Interosseous 
membrane may 
be involved

58.5	� Conclusion

Adequate history taking, clinical examination, 
and appropriate imaging are necessary to identify 
ankle ligament injuries, including potential asso-
ciated pathology. Five to seven days of a delayed 
physical examination increases the sensitivity. 
Micro-instability and rotatory instability are new 
concepts that aim at fine-tuning a better under-
standing related to these injuries. Clinical exami-
nation of ankle ligament injuries is essential to 
avoid the ankle from developing instability and 
osteoarthrosis due to delayed diagnosis and 
rehabilitation.
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