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Ankle Ligament Healing After an Acute Ankle Sprain:
An Evidence-Based Approach
Tricia J. Hubbard, PhD, ATC; Charlie A. Hicks-Little, MS, ATC
The University of North Carolina at Charlotte, Charlotte, NC
Data Synthesis: Ankle laxity improved over a period of
6 weeks to 1 year. One author showed stress talar tilt values of
16.10 6 8.86 immediately after injury and 3.4 6 3.66 at 3 months
after injury. In 2 articles, the authors reported that positive anterior
drawer tests were still present in 3% to 31% of participants at
6 months after injury. Additionally, feelings of instability affected
7% to 42% of participants up to 1 year after injury.
Conclusions/Recommendations: In the studies that we
examined, it took at least 6 weeks to 3 months before ligament
healing occurred. However, at 6 weeks to 1 year after injury, a
large percentage of participants still had objective mechanical
laxity and subjective ankle instability. Direct comparison among
articles is difficult because of differences in methods. More
research focusing on more reliable methods of measuring ankle
laxity is needed so that clinicians can know how long ligament
healing takes after injury. This knowledge will help clinicians to
make better decisions during rehabilitation and for return to play.
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Key Points

N The amount of time needed for ligament healing after ankle sprain is unknown.
N Significant improvements in mechanical stability did not occur until at least 6 weeks to 3 months after injury, but a
moderate percentage of participants still had objective mechanical laxity and subjective ankle instability.

N Objective assessment of mechanical laxity immediately after an ankle sprain and for at least 1 year after injury is needed
so clinicians can know how long to protect and immobilize an ankle after sprain, develop rehabilitation protocols to help
stabilize the ankle, and make return-to-play decisions based on stability of the ankle ligaments, preventing further injury
and damage.

L

ateral ankle sprains are among the most common
injuries that individuals experience during athletic
or recreational activities. Specifically, more than
23 000 ankle sprains are estimated to occur each day in the
United States, equating to approximately 1 sprain per
10 000 people daily.1 Even more concerning than the initial
ankle sprain is the large percentage (as many as 70%)2 of
patients who have repetitive ankle sprains and chronic
symptoms after the initial injury. The development of
repetitive ankle sprains and persistent symptoms after
injury has been termed chronic ankle instability (CAI).3
Chronic ankle instability not only limits physical activity
but also can lead to articular degeneration of the ankle
joint and an increased risk of osteoarthritis.4
With the large percentage of patients developing CAI,
researchers during the past 40 years have tried to determine
why an ankle sprain often continues to affect the patient.
When examining the potential causes of CAI, Hubbard et
al5 reported that mechanical laxity was the largest
predictor of the development of CAI, explaining 31.3%
of the variance with CAI group membership in their study.

Additionally, numerous investigators have reported increased ligamentous laxity in individuals with CAI.5–8 This
mechanical laxity may be present because of incomplete
healing of the ankle ligaments. The anterior talofibular
ligament (ATFL) is reported to be the weakest and the first
ligament injured with an ankle sprain.9 Injury to the ATFL
typically is followed by injury to the calcaneofibular
ligament (CFL) and the posterior talofibular ligament.9
Rupture of the ATFL occurs as an isolated injury in 66%
of all ruptures of the ankle ligaments and occurs in
combination with a rupture of the CFL in another 20%.9
Because of the damage to these ligaments, an associated
increase in the motion present between the talocrural and
subtalar joint occurs (hypermobility).
Authors of several studies have reported increased
mechanical laxity with damage to the lateral ligaments of
the ankle.10–14 Kovaleski et al10 reported an increase in
anterior displacement and in inversion-eversion of the
ankle with sectioning of the ATFL and CFL compared
with an intact condition. They also reported an increase in
anterior displacement with sectioning of the ATFL alone
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Objective: To perform a systematic review to determine the
healing time of the lateral ankle ligaments after an acute ankle
sprain.
Data Sources: We identified English-language research
studies from 1964 to 2007 by searching MEDLINE, Physiotherapy Evidence Database (PEDro), SportDiscus, and CINAHL
using the terms ankle sprain, ankle rehabilitation, ankle injury,
ligament healing, and immobilization.
Study Selection: We selected studies that described randomized, controlled clinical trials measuring ligament laxity
either objectively or subjectively immediately after injury and at
least 1 more time after injury.
Data Extraction: Two reviewers independently scored the 7
studies that met the inclusion criteria. Because of differences in
study designs, a meta-analysis could not be performed. Effect
sizes and confidence intervals could be calculated only for 1
study. The percentages of subjective and objective instability
were calculated for the remaining studies.
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healing but are measuring mechanical laxity. However,
based on the research discussed,10–14 we can use these
clinical tests to infer indirectly that the ligaments are
healing. When ankle mechanical laxity is determined,
rehabilitation plans and return-to-play decisions can be
made to enable ligament healing to occur. Therefore, the
purpose of our study was to perform a systematic review to
determine mechanical laxity of the lateral ankle ligaments
after an acute lateral ankle sprain.
DATA SOURCES
We searched databases, including MEDLINE, Physiotherapy Evidence Database (PEDro), SportDiscus, and
CINAHL, to identify English-language studies from 1964
to 2007 of acute lateral ankle sprain treatment. Terms used
were ankle sprain, ankle rehabilitation, ankle injury,
ligament healing, and immobilization.
Research specific to treatment outcomes after an acute
lateral ankle sprain was identified. To be included in our
review, studies had to be randomized, controlled clinical
trials that measured lateral ankle mechanical laxity
immediately after injury and at least once more after the
initial measurement. The initial search resulted in 147
articles. We read all abstracts to determine if the articles
could be included in the review. If the abstract was
unclear, we read the full article. The references of the
identified articles were examined to identify additional
articles that may have been missed during the original
search. Our search resulted in 7 articles that met the
inclusion criteria. We separated them into 2 categories: (1)
studies that measured mechanical laxity with objective
clinical tests to infer ligament healing (6 articles) and
(2) studies that subjectively measured mechanical laxity
(1 article).
PEDro Scale
The PEDro Scale is an evaluation instrument developed
for the Physiotherapy Evidence Database by the Centre for
Evidence-Based Physiotherapy.21 The database provides
access to controlled clinical trials and systematic reviews in
physiotherapy. The trials in the database are rated for
quality to help users identify studies of highest methodologic quality. We used the PEDro Scale to determine the
methodologic quality of the 7 articles reviewed for our
study. The PEDro Scale is a checklist that examines the
‘‘believability’’ (internal validity) and the ‘‘interpretability’’
of trial quality. The Scale ‘‘grades’’ the believability of a
research report by considering aspects of study design, such
as random allocation; concealment of allocation; comparability of groups at baseline; blinding of patients,
therapists, and assessors; analysis by intention to treat; and
adequacy of follow-up.22 The Scale measures the interpretability of the trials by examining between-groups
statistical comparisons and descriptions of both point
estimates and measures of variability. The 11-item checklist
yields a maximum score of 10 points if all criteria are
satisfied (no points are awarded for the first criterion).22
Table 1 lists the criteria that must be satisfied for a study to
receive points on the PEDro Scale. We used the PEDro
Scale to evaluate the 7 randomized, controlled trials that
met the criteria of examining mechanical stability. Each of
us independently reviewed and scored all 7 articles, then we
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compared with an intact condition. Bahr et al11 reported
small but observable laxity changes with sectioning of the
ATFL alone, but they observed changes in laxity with
sectioning of the ATFL and CFL. In similar studies,
investigators also have reported increased laxity after
sectioning of the ATFL alone and of the ATFL combined
with the CFL.12–14 These studies demonstrated that
damage to the ATFL and CFL results in increased
mechanical laxity. If left untreated, this increased mechanical laxity may lead to the development of CAI.
Management of acute ankle sprains typically involves
rest, ice, compression, elevation, and functional rehabilitation. In more severe cases, the ankle normally is
immobilized for a few days, and the patient must use
crutches to avoid bearing weight on the injured ankle.15
However, McKay et al2 reported that 55% of individuals
who sprain their ankles do not seek treatment from a
health care professional and concluded that this may be
why the ligaments of the ankle do not heal appropriately. If
patients seek treatment after acute ankle sprains, they may
receive immobilization and crutches and may be referred
for further care and rehabilitation. If they do not receive
care, they may not protect the joint to enable ligament
healing to occur or may not perform rehabilitation.
Rehabilitation is necessary to enable the newly replaced
collagen to align with the stresses and forces applied at the
ankle.15 Additionally, patients typically return to activity
within 4 weeks after injury.15 In primate studies, investigators have reported that the tensile strength of ligament
tissue is within 80% of normal preinjury strength at
12 months after injury.16 Therefore, most patients with
ankle sprains are not performing rehabilitation, and those
who are may be returning to exercise or physical activity
well before the ligaments have undergone appropriate
tissue healing. If patients return to activity before the
ligaments have fully healed, the ligament may heal in an
elongated state.17 This elongated ligament state could
result in increased joint movement (mechanical laxity),
which may lead to the development of CAI.
With these questions about ankle sprain rehabilitation
and return to activity, numerous investigators have
assessed the efficacy of rehabilitation techniques in
improving clinical outcomes after a lateral ankle
sprain.18–20 This research primarily has focused on shortterm outcomes, including pain, range of motion, and
return to work or activity. Although determining shortterm outcomes is important, the bigger question is, ‘‘How
long does it take for the ligaments to heal?’’ Researchers
have suggested that ligament damage and mechanical
laxity at the ankle joint are related.10–14 If ligament healing
is occurring, the ankle should become more mechanically
stable. Two methods can be used to assess ligament
healing: direct and indirect. Direct methods commonly
are used in animal studies. These typically involve
damaging a ligament and then measuring markers of
healing (inflammatory markers and proteins) or testing
tensile strength of ligamentous tissues.16 These procedures
are highly invasive and difficult to perform on human
participants. Indirect techniques can be used clinically on
human participants to quantify mechanical laxity. These
are performed with manual stress tests (anterior drawer
test), stress radiographs, or arthrometry. Obviously, the
limitation is that they are not directly measuring ligament

Table 1. PEDro Scale21
Yes

No

Yes
Yes

No
No

Yes
Yes

No
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Abbreviation: PEDro, Physiotherapy Evidence Database.

met to discuss scores and findings. Full consensus was
achieved over the scores given to the articles.
DATA SYNTHESIS
Scores on the PEDro Scale ranged from 6 to 7 of a
maximum of 10 points (Table 2). In all 7 studies, ankle
mechanical laxity improved over a period of 6 weeks to
1 year. One author23 showed stress talar tilt values of 16.10
6 8.86 immediately after injury and 3.4 6 3.66 at 3 months
after injury (95% CI 5 9.2, 16.2). Strong effect sizes,
ranging from 1.47 to 1.72, were reported. In 2 articles,25,28
we noted that positive anterior drawer tests were still
present in 3% to 31% of participants at 6 months after
injury. In 3 other articles,27–29 from 7% to 42% of
participants reported feelings of instability up to 1 year
after injury.
In the first group of studies, the researchers objectively
measured mechanical laxity through manual stress tests or
stress radiographs. One of the original studies on mechanical
laxity was performed by Freeman.23 In that study, participants had partial or complete ruptures of the lateral
ligaments of the ankle. They were placed into treatment
groups based on the type of immobilization that they
received. The investigator measured mechanical laxity with
talar tilt stress radiographs. Stress radiographs were performed under general anesthesia or regional analgesia. A
positive talar tilt was defined as an inversion tilt of the talus
of 66 or more on the affected side when compared with the
unaffected ankle. This was the only study in which effect sizes
could be calculated. Mean talar tilt values were 13.56 in the
group receiving mobilization and 17.86 in the group receiving
immobilization for 6 weeks. After 3 months, the talar tilt

angle decreased to an average of 3.586 and 3.056, respectively.23 Strong effect sizes, ranging from 1.47 to 1.72, were
calculated before and after treatment. Effect sizes helped the
researcher determine the clinical significance. Based on the
effect sizes, Freeman23 was confident that the immobilization
used in the study significantly helped mechanical laxity.
Although mechanical laxity did improve over 3 months, 42%
of participants receiving mobilization and 33% of participants receiving immobilization for 6 weeks had increased
talar tilt compared with their uninvolved healthy ankles at
3 months.
Avci and Sayli24 measured anterior drawer at 2 weeks
and again at 6 weeks after an acute lateral ankle sprain. To
participate in the study, individuals had to have a positive
anterior drawer test, pain in the anterior talofibular
ligament, and lateral hematoma. They classified these
participants as having a grade 3 inversion ligament injury.
Individuals were excluded if they had a history of chronic
instability or fracture or current tenderness of the deltoid
or syndesmotic ligaments. The authors did not specify what
constituted a positive anterior drawer test. They stated that
the anterior drawer test of the injured ankle was compared
with that of the opposite, healthy ankle. The authors
reported that 30% of participants had a positive anterior
drawer test at 2 weeks after injury and 11% had a positive
anterior drawer test at 6 weeks after injury.24
Cetti et al25 measured anterior drawer and talar tilt in
participants with an acute lateral sprain at 8 weeks and
again at 24 weeks after injury. The authors did not define
what constituted a positive anterior drawer or talar tilt test.
Before the study began, all participants underwent stress
anterior drawer and talar tilt radiographs. To participate in
the study, volunteers had to have a difference in talar tilt of
66 or more and/or a difference of 3 mm or more on the
anterior drawer stress radiograph compared with the
opposite ankle. Participants returned for clinical reexamination at 8 and 24 weeks after injury. The authors
reported that approximately 12% of participants had a
positive anterior drawer at 8 weeks after injury. The
number decreased to approximately 3% at 6 months after
injury. Despite the small percentage of participants who
had mechanical laxity as determined with manual stress
tests, the authors reported that approximately 70% of
participants had residual symptoms at 8 weeks after injury;
42%, at 6 months.25 Residual disability included functional
instability, swelling, pain, abnormal gait, and tenderness.
The authors defined functional instability as a feeling of
insecurity in the ankle joint and tendency of the foot to
‘‘give way.’’
Konradsen et al26 took stress radiographs of the ankle
immediately after injury and at 3 months after injury. All
patients were diagnosed with a grade III lateral ankle
sprain. A Telos ankle stress device was used to standardize
the amount of stress applied to the ankles. In 76% of the
ankles, stress radiographs were preceded by injection of
local anesthesia in the area of the lateral ligaments to
reduce pain. For both the anterior drawer and talar tilt
stress tests, the investigators applied 150 N of force to the
ankle. An anterior drawer of more than 10 mm and/or a
talar tilt of more than 96 was considered indicative of
ligament injury. They reported that talar tilt and anterior
talar translation were reduced at 3 months after injury.
However, 5% of participants had pathologic stress values
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Eligibility criteria were specified
(no points awarded).
Subjects were randomly allocated to groups
(in crossover study, subjects were randomly
allocated an order in which treatments were
received).
Allocation was concealed.
The groups were similar at baseline regarding
the most important prognostic indicators.
There was blinding of all subjects.
There was blinding of all therapists who
administered the therapy.
There was blinding of all assessors who
measured at least 1 key outcome.
Measures of at least 1 key outcome were
obtained from more than 85 percent of the
subjects initially allocated to groups.
All subjects for whom outcome measures
were available received the treatment or
control condition as allocated or, where
this was not the case, data for at least 1
key outcome was analyzed by ‘‘intention to
treat.’’
The results of between-group statistical
comparisons are reported for at least 1
key outcome.
The study provides both point measures and
measures of variability for at least 1
key outcome.
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82 initially enrolled with 77
completing the study,
aged 16 to 50 y

Eiff et al29

Abbreviation: PEDro, Physiotherapy Evidence Database.

Lateral ankle sprains

Subjective feelings (ankle giving
way) at 3 d, 10 d, 3 wk, 6 wk,
3 mo, 6 mo, and 12 mo after
the initial injury

Manual anterior drawer more
than 1 y after the initial sprain;
range of motion

281 initially enrolled with
242 clinically followed
up and demographics
not reported

Broström28
Ligament rupture (lateral or
medial ligaments)

Arthrographically verified
Stress talar tilt radiographs and
rupture of anterior talofibular
manual anterior drawer initially
ligament alone or in combination after injury and at mean
with the calcaneofibular ligament follow-up of 9 y after injury;
range of motion and subjective
symptoms

149 initially enrolled with
78 (47 men, 31 women)
followed up, aged 25 to
64 y (mean 5 37 y)

Munk et al27

Stress radiographs at time of injury
and 3 months after injury; pain,
function, swelling, and range of
motion

Stress radiographs immediately
after injury and at 2 and 6 mo
after injury; pain, swelling, gait,
range of motion, and balance

Inversion injury (,24 h): talar
tilt .96, anterior translation
.10 mm

Positive stress radiograph
(talar tilt .66or anterior
drawer .3 mm)

69 males and 61 females,
aged 13 to 76 y
(mean 5 26 y)

Cetti et al25

Anterior drawer test at 2 and 6 wk
after injury; pain, range of
motion, swelling, and limp

Stress radiographs initially after
injury and 3 mo after injury

Measurement

Konradsen et al26 80, aged 17 to 48 y
(median
5 23 y)

More than age 16 y, grade 3
ankle sprain ,72 h, no
history of chronic instability,
fractures, deltoid, or
syndesmotic injury

37 men and 20 women

Avci and Sayli24

Lateral ligament sprain
(partial or complete rupture),
could be unilateral or
bilateral, could
have fracture

Inclusion Criteria

45 with demographics
not reported

Participants

Freeman23

Article

Table 2. Reviewed Articles

6 Did not conceal allocation
or blind participants,
therapists, or assessors
6 Did not blind participants,
therapists, or assessors
and did not measure at
least 1 key outcome
from more than 85% of
participants

5% of participants had pathologic
stress values on radiography 3 mo
after injury
4 patients with severe instability and
37 patients with moderate instability
1 y after injury; more than half of the
participants had instability; for the
stress radiographs, 13 patients had
mechanical instability

22% of participants reported giving way
3 wk after injury; 19%, at 6 wk; 14%,
at 3 mo; 8%, at 6 mo; and 3%, at 1 y

6 Did not conceal allocation
or blind participants,
therapists, or assessors

Did not blind participants,
therapists, or assessors
and groups were not
similar at baseline

6 Did not conceal allocation
or blind participants,
therapists, or assessors

Approximately 12% of participants had
positive anterior drawer at 8 wk after
injury; approximately 3%, 6 mo after
injury; approximately 70% of
participants had residual symptoms
8 wk after injury; 42%, at 6 mo

28% of participants in 1 treatment
6
group and 31% of participants in another
group had a positive anterior drawer more
than 1 y after the initial ankle sprain

7 Did not blind participants,
therapists, or assessors

30% of participants had positive
anterior drawer test 2 wk after injury;
11% had positive anterior drawer
test 6 wk after injury

PEDro Score
(Maximum 5 10 points)
6 Did not conceal allocation
or blind participants,
therapists, or assessors

Results
42% and 33% of participants from
each group had increased talar tilt
compared with their uninvolved
healthy ankles at 3 mo
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(pain and swelling), current activity and work level,
functional instability (giving way), treatment agents used,
and rehabilitation performed. The ankle also was examined
for swelling, ecchymosis, tenderness, range of motion, and
weight-bearing ability. Twenty-two percent of participants
reported giving way in the ankle at 3 weeks after injury.
This number decreased to 19% at 6 weeks, 14% at
3 months, 8% at 6 months, and 3% at 1 year.29
DISCUSSION
Despite rehabilitation and treatment, a moderate percentage (approximately 30%) of participants appeared to
have objective mechanical laxity and subjective instability
up to 1 year after an initial ankle sprain. These studies
suggested that mechanical stability may be regained after
injury. All of the studies included a period of immobilization as part of the treatment for ankle sprains, but
immobilization may not allow mechanical stability to
return. An exact timeline of ligament healing cannot be
provided based on the articles reviewed; however, researchers reported that improvements in mechanical stability
were not seen until at least 6 weeks to 3 months. Based on
these findings, patients may be returning to activity before
the ligaments of the ankle have healed fully.
The reliability of the methods to measure mechanical
laxity have been questioned.12,30–33 In the 6 studies that
objectively assessed ankle mechanical laxity, the investigators used either a manual stress test or stress radiographs.
Two of the most common manual stress tests for the ankle
are the anterior drawer and talar tilt tests. The anterior
drawer test is performed with the application of an anterior
load applied to the ankle. For the talar tilt test, an
inversion-eversion torque is applied to the ankle. The
anterior drawer test is used to assess stability of the ATFL,
and the inversion stress of talar tilt tests the CFL. Stress
radiographs of the ankle are performed with application of
an inversion (for the CFL) or anterior load (for the ATFL)
to the ankle during x-ray exposure. This stress can be
applied manually or with a device to assist in positioning.
Investigators have questioned the reliability of these
tests.12,30–33
Manual examination relies on the clinician’s subjectivity
and experience. Fujii et al34 reported that manual stress
tests are not sufficient for accurate diagnosis of specific
ligament involvement because of the large amount of
individual variation. Investigators in 2 of the studies that
we reviewed used only manual stress tests to assess
mechanical laxity.24,25 With the low sensitivity of manual
tests, the reported mechanical laxity in these 2 studies
(approximately 30% of participants) may be inaccurate.
One concern with manual stress tests may be that
examiners are unsure of how much force they are applying
when performing the tests. Tohyama et al30 reported that
30 N of force should be applied during a manual anterior
drawer test. The authors measured ankle displacement at
different forces before and after sectioning the lateral
ligaments of the ankle. At forces of more than 30 N, they
found no increases in ankle displacement.30 Therefore,
clinicians need to ensure that they are not applying too
much force to the ankle when performing an anterior
drawer or talar tilt test because increasing the force will not
increase displacement.
Journal of Athletic Training
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at 3 months. The authors did not present means or laxity
values, so improvements could not be quantified.26
Munk et al27 also used stress radiographs and a manual
stress examination to measure mechanical laxity after an
ankle sprain. All patients in the study had a rupture of the
ATFL alone or in combination with the CFL. Rupture was
verified arthrographically in all participants. Of the
original 149 patients enrolled in the study, 78 were
evaluated at follow-up. Participants were examined with
a manual anterior drawer test at neutral flexion and with a
stress talar tilt test. The mean follow-up time with
participants was 11 years (range, 9–13 years). They reported that 4 patients had severe mechanical laxity as assessed
by a manual anterior drawer test and 37 patients had
moderate mechanical laxity. The manual anterior drawer
test revealed stable ankles in 37 patients. The authors did
not state what constituted a positive anterior drawer test or
severe or moderate mechanical laxity. Therefore, more
than half of the participants had mechanical laxity at
1 year after injury.27 Stress talar tilt tests showed mechanical laxity in 12 patients when the talar tilt limit of $3 mm
was used. Only 1 patient had mechanical laxity when the
limit of $66 was used. The authors also reported that
moderate arthrosis was present in 4 ankle joints. The exact
timeline when patients were examined was not reported.
The role that recurrent injury may have played in the study
is also unknown.
Finally, Broström28 also objectively measured mechanical stability. He reported that all patients had a recent
ankle sprain and had a ligament rupture verified by
arthography. He did not specify the degree of injury or
the ligaments that were ruptured. To document mechanical
laxity and instability, the author took both objective and
subjective measurements. Follow-up time ranged from 1 to
more than 4 years. Of the 281 participants originally
enrolled in the study, 242 participants were available for
clinical follow-up. The manual anterior drawer test was
performed to test mechanical laxity. The anterior drawer
test was considered positive if a distinct depression was
present between the talus and malleolus compared with the
opposite ankle. To subjectively assess instability, participants were asked about residual symptoms, particularly a
feeling of instability in the ankle, swelling, aching, pain on
movement, and further sprains. Objectively, the investigator reported that 28% of participants in 1 treatment group
and 31% of participants in another group had a positive
anterior drawer more than 1 year after the initial ankle
sprain.28 The difference between the 2 treatment groups
was in the type of immobilization received after injury.
Although most participants were symptom free at followup, 20% reported that their ankles felt unstable. Specifically, those participants reported that their ankles felt
weaker and gave way.
Of the 7 articles reviewed, 1 set of authors only
subjectively assessed ankle mechanical stability. Eiff et
al29 assessed subjective feelings (ankle giving way) at
3 days, 10 days, 3 weeks, 6 weeks, 3 months, 6 months,
and 12 months after the initial injury. The authors did not
report the grade of ankle injury. They initially measured
talar tilt on stress radiographs, but they did not perform
this examination again. The authors also did not report the
results of the stress radiographs. At each follow-up session,
they obtained information regarding current symptoms
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potentially decrease reinjury and the development of
CAI. Specifically, clinicians would know the length of time
necessary to protect and immobilize an ankle after a sprain
to facilitate stability. Additionally, return-to-play decisions
could be made based on the stability status of the ankle
ligaments. By understanding the healing process, we can
make better decisions to help prevent further injury.
CONCLUSIONS
In the studies examined, mechanical stability did not
occur until at least 6 weeks to 3 months after injury.
However, at 6 weeks up to 1 year after injury, a moderate
percentage of participants still had objective mechanical
laxity and subjective ankle instability. The reliability of the
methods used to assess mechanical laxity has been
questioned in the recent literature. Based on the available
evidence and the knowledge of the large rate of ankle
reinjury and development of CAI, we believe that more
research is needed. This research should focus on more
reliable methods of measuring ankle laxity and on
measuring laxity for at least 1 year after injury. By
measuring mechanical laxity indirectly, we can infer how
long ligament healing may take after injury. Knowledge of
optimal healing time will help clinicians make better
decisions during rehabilitation and for return to play.
Even more important, this knowledge could prevent
further injury and damage to the ankle.
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Researchers also have questioned the reliability and
usefulness of stress radiographs.31 Overall, both the
anterior stress and the talar tilt tests have been reported
to have low sensitivity values (50% and 36%, respectively).31 However, specificity values are quite high (100%) for
both the anterior stress and talar tilt tests.31 In 4 of the
reviewed articles, the investigators used stress radiographs
to assess mechanical stability.23,26–28 The low sensitivity of
these stress radiographs also could have led to inaccurate
assessment of mechanical laxity.
The most recent of the articles that we reviewed was
published in 1998.24 Since then, more objective assessments
of ankle stability have been developed. One example is an
instrumented ankle arthrometer. The ankle arthrometer has
been reported to be a highly reliable and valid tool for
assessing stability of the ankle ligaments.10,33,35 The
arthrometer is a 6 degrees-of-freedom spatial kinematic
linkage system. The arthrometer consists of an adjustable
plate that is fixed to the foot, a load-measuring handle that is
attached to the footplate through which the load is applied,
and a tibial pad that is attached to the tibia. Laxity is
measured from total anterior-posterior displacement (millimeters) during loading to 125 N of anterior-posterior force
and from total inversion-eversion rotation (degrees of range
of motion) during loading to 4000 N mm. During
measurement, the force and torque loads that are produced
through the arthrometer’s loading handle are transferred to
the skeletal and soft tissues of the ankle-subtalar joint
complex. The spatial kinematic linkage of the arthrometer
measures the relative motion between the arthrometer
footplate and the reference pad attached onto the tibia.
Most recently, diagnostic ultrasound (DUS) has been
investigated as another possible objective measure of ankle
ligament stability. It quantifies ligament integrity and
structure.36 Ultrasound uses dynamic imaging techniques
so that the ligaments can be observed throughout the range
of motion or with stress applied to the joint. Two of the
advantages of DUS are that it is not painful and it is
noninvasive. The reliability and validity of using DUS to
assess ankle ligament stability have not been examined.
Therefore, further investigation with DUS and ankle
sprains is needed. Using more objective measurement
may help clinicians better understand the management
and treatment of ankle sprains.
Because the exact timeline of ankle ligament healing is
unknown, making sound, evidence-based rehabilitation
and return-to-play decisions is difficult. Investigators and
clinicians know that the percentage of reinjury and chronic
instability in patients after an acute ankle sprain is large,
and they need to determine the reason for these large rates.
Research has demonstrated increased laxity in this
population.5–8 Therefore, could mechanical laxity secondary to improper ligament healing lead to this problem? At
the time of this review, researchers in only 7 studies23–29
had objectively or subjectively assessed mechanical laxity
after an acute ankle sprain. However, these studies were
relatively short term and used methods of assessing ankle
mechanical laxity that have been questioned regarding
sensitivity. Objective assessment that measures mechanical
laxity immediately after an ankle sprain and for at least
1 year after injury is needed. When mechanical laxity after
an acute ankle sprain is understood, evidence-based
rehabilitation can be developed to help stability and
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