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Abstract: A high percentage of patients with lateral ankle sprains report poor outcomes and persistent
neuromuscular impairment leading to chronic ankle instability and re-injury. Several interventions
have been proposed and investigated, but the evidence on manual therapy combined with therapeutic
exercise for pain reduction and functional improvement is still uncertain. The purpose was to study
the effectiveness of adding manual therapy to therapeutic exercise in patients with lateral ankle
sprains through a critically appraised topic. The literature search was performed in PubMed, PEDro,
EMBASE and CINAHL databases, and only randomized clinical trials were included according to
following criteria: (1) subjects with acute episodes of lateral ankle sprains, (2) administered manual
therapy plus therapeutic exercise, (3) comparisons with therapeutic exercise alone and (4) reported
outcomes for pain and function. Three randomized clinical trials (for a total of 180 patients) were
included in the research. Meta-analyses revealed that manual therapy plus exercise was more
effective than only exercises in improving dorsal (MD = 8.79, 95% CI: 6.81, 10.77) and plantar flexion
(MD = 8.85, 95% CI 7.07, 10.63), lower limb function (MD = 1.20, 95% CI 0.63, 1.77) and pain
(MD = −1.23; 95% IC −1.73, −0.72). Manual therapy can be used with therapeutic exercise to
improve clinical outcome in patients with lateral ankle sprains.

Keywords: ankle injuries; exercise therapy; musculoskeletal manipulation; exercise

1. Introduction

Lateral ankle sprains (LAS) are a common musculoskeletal injury occurring in the
general population, especially during sport activities [1,2] such as rugby, tennis, football,
volleyball and basketball [3]. The prevalence of LAS is estimated to be as high as 45% of
athletes across their sport participation [4]. The etiopathogenetic mechanism is typically
described as an acute trauma with the ankle positioned with an inversion, or with an
inversion and plantar flexion [5–7]. About 32% to 74% of patients with a previous LAS
present multiple mechanical and neuromuscular impairments, which may persist long
after the healing of tissues and at the end of rehabilitation treatment [8–11]. Patients with
an LAS have been identified to have a reduction in the thickness of the plantar fascia [12],
and a reduced cross-sectional area of the peroneus brevis [13] when compared to healthy
subjects. Furthermore, patients with an LAS present an alteration in activation patterns
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for select lower limb proximal muscles [14]. The high percentage of re-injury, ranging
from 30% to 40% [15], may be due to inadequate rehabilitation [16] and an early return to
playing a sport [17]. LAS injuries are associated with high social economic costs related to
diagnosis, rehabilitation and reduced work productivity. In the United Kingdom, Cooke,
Lamb, Marsh and Dale [18] reported an average of 6.9 days of lost paid work due to LAS.
This equates to an additional £805 in lost productivity costs for each injury in addition to
the £135 of direct healthcare costs. The combination of high incidence and high direct and
indirect costs makes the economic burden of lateral ankle sprain injuries indisputable [19].

A widely agreed upon therapeutic protocol for LAS management remains controver-
sial, as the current clinical guidelines suffer from methodological weaknesses. Recently,
the ROAST consensus statement in 2019 established common approaches for LAS clinical
assessment [19]. However, it has been agreed that most LAS (grades I–III) can be managed
without surgery [20], with several different treatments recommended. Ultrasound imaging
continues to play a crucial role in the assessment and management of this pathology [20].

Old conservative protocols, RICE (i.e., rest, ice, compression and elevation) and
POLICE (i.e., protection, optimal loading, ice, compression and elevation) [21], were
developed from existing data at the time that have now been partially refuted. Newer
protocols such as PEACE (i.e., protection, elevation, avoid anti-inflammatory, compression
and education) and LOVE (i.e., load, optimism, vascularization and exercise) [22] focus
on education, vascularization, early loading and exercise. Therefore, new protocols have
focused on active treatment such as exercise, while suggesting a de-emphasis on passive
inflammatory control treatments.

Current conservative management strategies, identified in systematic reviews, include:
avoiding non-steroidal anti-inflammatory drugs [22], electrical stimulation [23], ultra-
sound [24], ankle taping to improve joint position sense [25,26], balance training [27], early
manual joint mobilization [28], static stretching [6] and exercise-based rehabilitation [29,30].
The target mechanism and impact of each of these interventions remain unclear but may
include increasing dynamic neuromuscular control, pain reduction, improving postural
sway and joint position sense and reducing the risk of re-injury [31–34].

Manual therapy has also been shown to be crucial in improving overall outcomes,
with changes in ROM, bony alignment, pain reduction and overall physical function. A
focus on talar positional faults has been a recent aim to improve ROM [35–37]. Modern
neurophysiological theories suggest that the control of pain symptoms is useful for central
and peripheral sensitization, which may help with LAS recovery [38]. In addition, the latest
evidence has revealed the capability of manual therapy to avoid fibrosis after injury by
reducing tissue levels of TGF-β1 [39].

Currently, evidence-based standards suggest a therapeutic approach for LAS that
includes the use of therapeutic exercise. However, the specific treatment and dosage
are still debated [27,28,40–47]. Manual therapy has been shown to be useful in LAS
management [6,29–31,48–50]. A systematic review, including eight articles, found that, for
acute ankle sprains, manual therapy diminished pain and increased dorsiflexion range of
motion [48]; moreover, a recent systematic review with a meta-analysis [6], including seven
trials, concluded that exercise-based rehabilitation reduces the risk of re-injury.

However, as previous systematic reviews and meta-analyses considered a broad
research question regarding the efficacy of a certain treatment, and as they included studies
that combined manual therapy with other interventions and compared it to different
controls, it is difficult to assess how much additional benefit manual therapy adds to
exercise therapy alone without providing precise evidence regarding whether manual therapy
in addition to therapeutic exercise can lead to improved clinical outcomes. Indeed, to our
best knowledge, no summary evidence studying the effect of manual therapy combined with
therapeutic exercise exists. Our research hypothesis was that, as these two treatments have
been shown to be effective when studied alone, the combination of manual therapy and
therapeutic exercise could increase mostly clinical outcomes in patients with LAS.
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The critical appraisal topic (CAT) [51,52] is a study design with a brief summary of
the best evidence on a well-defined research question. It has the same methodology as the
systematic review but is shorter (so it also includes fewer studies) and provides a detailed
assessment of what is in the literature on that focused topic. The CAT has an important
role to play in supporting evidence-based practice, in identifying gaps in knowledge and in
quickly reviewing the literature and informing clinical professionals. Moreover, CAT can
be used to answer specific, patient-orientated questions that arise recurrently in real-life
practice [52]. However, the CAT provides only a qualitative summary of the results of the
articles included. Therefore, performing a meta-analysis could also provide a quantitative
estimate on the results of the included articles, helping clinicians to understand what the
real effect of the studied intervention could be.

Therefore, this CAT with a meta-analysis aims to review the current literature on the
efficacy of manual therapy plus therapeutic exercise, providing quantitative data through
a meta-analysis.

2. Materials and Methods
2.1. Focused Clinical Question

Does manual therapy plus therapeutic exercise lead to pain reduction and functional
improvement in subjects with an LAS, compared with therapeutic exercise alone?

2.2. Search Strategy

A systematic literature search was completed in MEDLINE (though the PubMed inter-
face), PEDro, EMBASE and CINAHL from their inception to September 2021. The databases
were interrogated with keywords and MeSH terms following the PICOT framework:

• Population: patients with an LAS;
• Intervention: manual therapy plus therapeutic exercise;
• Comparison: therapeutic exercise;
• Outcome: clinical outcomes (i.e., pain, joint mobility and lower limb function);
• Type of study: randomized clinical trial (RCT).

The search strings for each database are reported in Table 1. Moreover, cross-referencing
of the included articles was performed in order to retrieve other articles.

Table 1. Search strings for each database.

Database Search String

MEDLINE

(“Ankle Injuries”[Mesh] or (ankle injur*) OR (ankle sprain*) or (ankle
strain*)) AND (“Exercise Therapy”[Mesh] OR “Exercise”[Mesh] or exercis*)
AND (“Musculoskeletal Manipulations”[Mesh] or (musculoskeletal
manipulation*) or (manual therap*) or (manipulative therap*))

PEDro ankle sprain* manual therap* exercis*

EMBASE
(‘ankle injuries’/exp OR (ankle AND injur*) OR ‘ankle sprain’/exp OR
(ankle AND sprain*) OR (ankle strain*)) AND (‘exercise’/exp OR exercis*)
AND (‘manual therapy’/exp OR (manual AND therap*))

CINAHL (ankle AND (sprain* OR injur*)) AND (exercis*) AND (manual therap*)

2.3. Inclusion Criteria and Exclusion Criteria

Studies were included in this CAT if:

• Patients with an LAS were enrolled;
• The effect of manual therapy plus therapeutic exercise, compared with therapeutic

exercise alone, was investigated;
• The study design was as an RCT;
• The publication languages were English or Italian.

Studies were excluded if:
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• Patients with ankle instability or chronic ankle instability (CAI) were enrolled;
• The effects of only manual therapy or only therapeutic exercise were investigated;
• The study design was a cohort, non-randomized clinical trial or not identified as

an RCT.

2.4. Evidence of Quality Assessment

The quality assessment was appraised using the Risk of Bias 2.0 (RoB), developed by
the Cochrane Collaboration [53].

The Strength of Recommendation Taxonomy (SORT) [54] was used to assess the grade
of evidence and to provide the strength of recommendation:

• A is assigned to consistent, high-quality patient-oriented evidence;
• B is assigned to evidence that is inconsistent or limited quality patient-oriented evidence;
• C is assigned to evidence that is considered an opinion, disease-oriented or a

case series.

2.5. Data Synthesis

To assess the effect size (ES), i.e., the number that measures the strength of the relation-
ship between two variables in a population or a sample estimate of that quantity, the mean
difference (MD) was used when the same outcome measures were used across the included
studies, and the standardized mean difference (SMD) with the Hedges “g” correction was
used when different measurement instruments were used in the studies.

3. Results
3.1. Summary of Search and Key Findings

Of 237 articles retrieved with the literature search, 3 articles were included in this
study. A flow chart of the research procedure is reported in Figure 1.

Plaza-Manzano et al. [55] included an experimental group that performed propri-
oceptive and strengthening exercises consisting of four sessions with six exercises that
were repeated twice a week. The exercises progressed every week and were supervised
by two physiotherapists with at least 6 years of experience in Sports Physiotherapy. The
manual therapy protocol consisted of mobilization applied with large-amplitude passive
movements (grade III) repeated 10 times (the duration of techniques was 20–30 s with
2 min of resting), by two physiotherapists expert in manual therapy. The control group
performed 4 weeks of proprioceptive and strengthening exercises. The addition of manual
therapy to the proprioceptive and strengthening exercise elicited lower pain levels, reduced
self-reported ankle instability, greater ankle strength, a lower pressure pain threshold (PPT)
and a greater active range of motion (AROM) in patients with an LAS. The effect size
of the visual analogue scale (VAS) and Cumberland Ankle Instability Tool (CAIT) was
strong, with Cohen values of d = 1.23 and d = 1.45. PPT and ankle flexion and extension
strength showed effect size values from moderate to strong (d = 0.65, d = 0.6, d = 0.65,
d = 0.59, d = 0.9, d = 0.88). Within-group differences revealed that both groups exhibited
significantly decreased PPTs at all of the pressure points and increased the ankle muscle
strength compared to the baseline (p < 0.001). The mixed model linear analysis revealed
a significant group by time interaction for the AROM in the ankle, which indicated that
the experimental group exhibited higher ankle flexion (F = 21.93, p < 0.001) and extension
values (F = 38.79, p < 0.001) with moderate effect sizes (d = 0.58 and d = 0.68).

In the work of Truyols-Dominiguez et al. [56], both groups received the same manual
therapy protocol (four sessions, once a week, for 4 weeks), which included ankle and foot
mobilization (non-thrust) applied at grades III–IV, delivered for 20–30 s with thrust ma-
nipulation, along with exercise. The experimental group also received myofascial therapy
(pressure-release techniques, static strokes and cross-hand interventions) applied three
times over the gastrocnemius and tibialis anterior muscles. The addition of myofascial tech-
niques to a protocol of thrust/non-thrust manipulation and exercise resulted in statistically
significant improvement in pain and function. The two by three mixed model analysis
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of variance revealed significant group by time interactions for pain (F = 11.727, p < 0.001)
and functional score (F = 10.466, p < 0.002) with the treatment group that experienced a
greater reduction in pain and improvement in function, observed 4 weeks after intervention
(p < 0.001) and with a 1-month follow-up (p < 0.003). Between-group effect sizes were
strong for both outcomes, with Cohen values of d > 1.3. Ankle flexion, ankle extension,
ROM and PPT exhibited a great improvement in the experimental group, with effect size
values of d > 0.85.

Figure 1. Flow chart of the research procedures.

A total of three studies were included and are briefly summarized below, and the
detailed characteristics of the included studies are reported in Table 2.

Table 2. Detailed characteristics of the included studies.

Plaza-Manzano et al. 2016 [55] Truyols-Dominiguez et al.
2013 [56] Cleland-Minkten et al. 2013 [37]

Study design Randomized controlled trial Randomized controlled trial Randomized controlled trial

Partecipants

N = 56
Age = 24 ± 2.5
Gender = 39 M–17 F
Patients were randomly
recruited from the University
Hospital of Madrid

N = 50
Age = 33 ± 10
Gender = 37 M–13 F
Patients were randomly recruited
from a physical therapy clinic in
Madrid

N = 74
Age = 35.1 ± 11
Gender = 38 M–36 F
Patients were randomly recruited
from 4 physical therapy clinics in
the USA
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Table 2. Cont.

Plaza-Manzano et al. 2016 [55] Truyols-Dominiguez et al.
2013 [56] Cleland-Minkten et al. 2013 [37]

Inclusion criteria

- previous initial PFI ankle
sprain graded I, II, III, at
least 12 months prior to
the study beginning,
associated with
inflammatory symptoms
such as swelling and pain

- recurrence of previous PFI
ankle sprains

- patients had not sprained
the affected ankle in the
last 3 months

- regular sport practice

- patients had to be between
18 and 50 years old

- patients with their first
inversion ankle sprain grade
I or II, injured for less than 5
days

Patients with an inversion ankle
sprain grade I or II, with an NPRS
score greater than 3 and a
negative result from the Ottawa
ankle rules

Exclusion criteria

- surgical treatments
- previous fractures in

either lower extremity
- adjacent pathologies that

disturbed joint integrity or
function

And required at least one
interrupted day of desired
physical activity

- previous trauma
- fracture
- surgery to lower extremity
- any concomitant lower

extremity pathology
(vascular disease,
osteoarthritis)

- pregnancy
- painful medical syndrome

(fibromyalgia, rheumatoid
arthritis, whiplash, carpal
tunnel syndrome)

- the use of medication within
7 days prior the study

- previous physical therapy
intervention provided for
the foot region

- contraindication to manual
therapy (tumor, fracture,
rheumatoid arthritis,
osteoporosis, prolonged
history of steroid use, severe
vascular disease)

- surgery of the distal fibula,
ankle joint or rearfoot

- insufficient English
language skills to complete
all questionnaires

- inability to comply with the
treatment and follow-up
schedule
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Table 2. Cont.

Plaza-Manzano et al. 2016 [55] Truyols-Dominiguez et al.
2013 [56] Cleland-Minkten et al. 2013 [37]

Intervention
investigated

The experimental group
performed 4 weeks of exercises
combined with manual therapy
(mobilization to influence joint
and nerve structures).
The control group performed
4 weeks of proprioceptive and
strengthening exercises.
The proprioceptive and
strengthening exercise protocol
consisted of four sessions of six
exercises that were repeated
twice a week and progressed
every week, supervised by two
physiotherapists with at
least 6 years of experience in
Sports Physiotherapy;
The manual therapy protocol
consisted of mobilization
applied at grade III, including
large amplitude passive
movements repeated 10 times
(the duration of techniques was
20–30 s with 2 min of resting) by
two physiotherapists who were
experts in manual therapy.

The experimental group received
the thrust and non-thrust
manipulation and exercise
protocol in addition with
myofascial manual therapy
techniques for four sessions, once
per week, for 4 weeks.
The control group received the
same thrust and non-thrust
manipulation and exercise
protocol for four sessions, once
per week, for 4 weeks.
Both groups received the same
manual therapy protocol
(performed for four sessions, once
per week, for 4 weeks), which
included ankle and foot
mobilization (non thrust) applied
at grade 3–4 and delivered for
20–30 s for thrust manipulation
and exercise.
Only the experimental group
received myofascial therapy
(pressure-release techniques,
static strokes and cross-hand
interventions) applied three times
over the gastrocnemius and
tibialis anterior muscles.

Patients in the MTEX group
(manual therapy and exercise)
were treated twice a week for
4 weeks, and each treatment
session included thrust and
non-thrust manipulation and
mobilizing and strengthening
exercises.
Patients in the HEP group (home
exercise program) attended
physical therapy for four sessions
for the instruction and
progression of strengthening and
proprioceptive exercises.
The MTEX group was treated by
two physical therapists twice
weekly for 4 weeks, and each
session lasted 30 min. Manual
therapy techniques consisted of
thrust and non-thrust
manipulation performed for
5–30 s bouts at grades I, II, III and
IV. Patients were also instructed
to perform two self-mobilization
techniques at home and
strengthening exercises. For
4 weeks daily, the HEP group
performed mobilizing exercises
for the foot and ankle, gentle
stretching exercises, resistive
band exercises, one-leg standing
activities, standing on a balance
board and weight-bearing
functional activities.

Outcome measure

Assessors measured the
outcomes (VAS, CAIT, PPT,
Active range of motion
measured with goniometer,
Strength in ankle flexion and
extension with dynamic
dynamometry) before and after
the 4 weeks of treatment.

Assessors measured the outcomes
(NPRS, Functional score for the
assessment of acute lateral ankle
sprains, Active range of motion
measured with goniometer, PPT)
at the baseline after the last
treatment session and at 1 month
follow-up.

Assessors measured the outcomes
(FAAM, LEFS, NPRS, GRC scale)
at the final physical therapy
session (4 weeks) and after
6 months.
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Table 2. Cont.

Plaza-Manzano et al. 2016 [55] Truyols-Dominiguez et al.
2013 [56] Cleland-Minkten et al. 2013 [37]

Results

The addition of manual therapy
to the proprioceptive and
strengthening exercise elicited
lower pain levels, reduced
self-reported ankle instability,
greater ankle strength, lower
PPT and greater AROM in
patients with an LAS. The effect
size was large to moderate in
the following domains:

- CAIT e VAS large effect
size

- PPT moderate effect size
- AROM moderate effect

size

The addition of myofascial
techniques to a protocol of
thrust/non-thrust manipulation
and exercise resulted in
statistically significant
improvements in pain and
function.
The effect size between groups
was large to moderate in all
domains (pain, instability, weight
bearing, swelling, walking
pattern).

The addition of manual therapy
to therapeutic exercise resulted in
significant improvements in pain
and function in both the short-
and long-term follow-up.
The effect size between groups
was large to moderate (NPRS,
FAAM, LEFS, GRC).

Level of evidence 1b 1b 1b

Quality assessment
score ROB-2: Low risk of Bias ROB-2: Low risk of Bias ROB-2: Low risk of Bias

Contribution to CAT
question Conclusive contribution Conclusive contribution Conclusive contribution

In the work of Cleland et al. [37], the MTEX group was treated by two physical thera-
pists twice weekly for 4 weeks, and each session lasted 30 min. Manual therapy techniques
consisted of thrust and non-thrust manipulation performed for 5 to 30 s bouts at grades
I, II, III and IV. Patients were also instructed to perform two self-mobilization techniques
at home and strengthening exercises. For 4 weeks daily, the HEP group performed mobi-
lizing exercises for the foot and ankle, gentle stretching exercises, resistive band exercises,
one-leg standing activities, standing on a balance board and weight-bearing functional
activities. The addition of manual therapy to therapeutic exercise provided significant
improvements in pain and function, both in the short- and in long-term follow-up. The
overall group by time interaction for the mixed model ANOVA was statistically signifi-
cant for Foot and Ankle Ability Measure (FAAM) ADL, FAAM sport, Lower Extremity
Functional Scale (LEFS) and Numerical Pain Rating Scale (NPRS), exhibiting great out-
comes of improvement in the MTEX group with the following values at 4 weeks: FAAM
ADL = mean difference 11.7 with CI 95%: 7.4/16.11; FAAM sport = mean difference 13.3
with CI 95%: 8\18.6-LEFS = mean difference 12.8 con CI 95%: 9.1/16.5; and NPRS = mean
difference −1.2 with CI 95%: −1.5/−0.90. The Mann–Whitney U test revealed a significant
difference in favor of the MTEX group for the GRC (p < 0.001) at 4 weeks with the following
values: MTEX group mean = 4.1; MTEX median = 4.0; MTEX mode = 4.0; HEP group
mean = 3.0; HEP median = 3.0; and HEP mode = 3.0. The RCT synthesis showed that the
combination of manual therapy and therapeutic exercise, compared to isolated exercise,
was statistically significant, and the effect size was moderate to strong in the short-term
function and pain domain. It is evident that myofascial therapy has a statistically significant
contribution, but that does not exceed the minimal clinical important difference (MCID).

3.2. Results of Quality Assessment from the Best Available Evidence

The ROB 2 assigns a low risk of bias score for each domain, confirming the high quality
of included studies. Moreover, the resulting force of the recommendation evidence was
graded as 1A according to SORT (Table 3).
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Table 3. Risk of bias assessment of the included studies.

Study

Bias Arising
from the Ran-
domization

Process

Bias Due to
Deviations

from Intended
Interventions

Bias Due to
Missing

Outcome Data

Bias in the
Measurement

of the
Outcome

Bias in the
Selection of

the Reported
Result

Overall
Bias

Plaza-Manzano et al.,
2016 [55] LOW LOW LOW LOW LOW LOW

Truyols-Dominiguez
et al., 2013 [56] LOW LOW LOW LOW LOW LOW

Cleland et al.,
2013 [37] LOW LOW LOW LOW LOW LOW

3.3. Results of the Meta-Analysis

Figures 2 and 3 show forest plots for AROM, lower limb function, pain, pain pressure
threshold and ankle stability at the end of the treatment and at the follow-up, respectively.

AROM. Two studies [55,56] involving 106 patients reported effects on AROM for
dorsal and plantar flexion. At the end of the treatment, we observed an MD value of
8.79 (95% confidence interval [IC] 6.81, 10.77) and 8.85 (95% CI 7.07, 10.63) in favor of
manual therapy and exercise for dorsal and plantar flexion, respectively (Figure 2a).
At the follow-up, the analysis showed an MD value of 9.65 (95% CI7.64, 11.66) and
10.28 (95% CI 8.45, 12.12) in favor of manual therapy and exercise for dorsal and plantar
flexion, respectively (Figure 3a).

Lower limb function. Two studies [37,56] involving 118 patients reported effects on lower
limb function. At the end of the treatment, we observed an MD value of 1.20 (95% IC 0.63, 1.77)
in favor of manual therapy and exercise (Figure 2b). At the follow-up, the analysis showed
an MD value of 1.45 (95% IC 1.03, 1.86) in favor of manual therapy and exercise (Figure 3b).

PAIN. Three studies [37,55,56] involving 175 patients reported effects on pain. At the
end of the treatment, we observed an MD value of −1.23 (95% IC −1.73, −0.72) in favor of
manual therapy and exercise (Figure 2c). At the follow-up, the analysis showed an MD
value of −1.10 (95% IC −1.73, −0.47) in favor of manual therapy and exercise (Figure 3c).

PPT. Two studies [55,56] containing 106 patients were eligible for the data analy-
sis of the anterior talofibular ligament, calcaneofibular ligament, lateral malleolus and
medial malleolus. Regarding the anterior talofibular ligament, at the end of the treat-
ment, we observed an MD value of 1.53 (95% IC 0.26, 2.80) in favor of manual therapy
and exercise (Figure 2d), and at the follow-up, the analysis showed an MD value of
2.03 (95% IC 0.56, 3.50) in favor of manual therapy and exercise (Figure 3d). Regarding
the calcaneofibular ligament at the end of the treatment, we observed an MD value of
0.98 (95% IC 0.69, 1.27) in favor of manual therapy and exercise (Figure 2d), and at the
follow-up, the analysis showed an MD value of 1.12 (95% IC 0.84, 1.40) in favor of man-
ual therapy and exercise (Figure 3d). Regarding the lateral malleolus at the end of the
treatment, we observed an MD value of 0.61 (95% IC 0.34, 0.38) in favor of manual ther-
apy and exercise (Figure 2d), and at the follow-up, the analysis showed an MD value of
0.90 (95% IC −0.37, 2.17) in favor of manual therapy and exercise but without statis-
tical significance (Figure 3d). Regarding the medial malleolus at the end of the treat-
ment, we observed an MD value of 0.73 (95% IC 0.51, 0.94) in favor of manual ther-
apy and exercise (Figure 2d), and at the follow-up, the analysis showed an MD value of
1.14 (95% IC 0.36, 1.91) in favor of manual therapy and exercise (Figure 3d).
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Figure 2. Forest plot of different outcomes between MT and MTEX at the end of the treatment. Forest
plot demonstrating significant differences in items of active range of motion (a), lower limb function
(b), pain (c), pain pressure threshold (d) and ankle stability (e).
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Figure 3. Forest plot of different outcomes between MT and MTEX at follow-up. Forest plot
demonstrating significant differences in items of active range of motion (a), lower limb function (b),
pain (c), pain pressure threshold (d) and ankle stability (e).
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Ankle Stability. Data from two studies [37,56] involving 118 patients were selected for
the meta-analysis. At the end of the treatment, we observed an MD value of
1.20 (95% IC 0.63, 1.77) in favor of manual therapy and exercise (Figure 2e). At the follow-
up, the analysis showed an MD value of 1.50 (95% IC 0.21–2.79) in favor of manual therapy
and exercise (Figure 3e).

3.4. Clinical Bottom Line

The CAT evidence suggests that incorporating manual therapy into therapeutic ex-
ercise improves short- and long-term function and decreases short- and long-term pain,
assessed with the outcome measures of FAAM, VAS, AROM, NPRS, PPT, CAIT and LEFT,
compared to therapeutic exercise alone.

The comprehensive analysis of data is described in detail in Tables 2 and 3.

4. Discussion

The objective of this CAT was to critically assess and summarize the evidence on the
effect of manual therapy and therapeutic exercise compared with therapeutic exercise alone.
This work showed that manual therapy with therapeutic exercise improves dorsiflexion and
plantar flexion, lower limb function and pain when compared with therapeutic exercise alone.

It is necessary to specify that the term “manual therapy” and “therapeutic exercise”
may be defined as “umbrella terms”, including a multitude of therapeutic interventions
that could be included. In the articles reviewed, manual therapy included mobilizations of
articular and nerve structures, manipulations (thrust and non-thrust) and myofascial ther-
apy (pressure-release techniques, static and dynamic strokes and cross-hand intervention).
Therapeutic exercise included home and clinic-based exercise focused on range-of-motion
improvement, strength, balance, proprioception recovery and pain reduction. In the work of
Plaza-Manzano et al. [55], the manual therapy protocol consisted of mobilization (talocrural
distraction, talocrural anterior-posterior (AP) glide, distal tibiofibular AP glide and super-
ficial peroneal nerve mobilization), applied to grade III, which included large-amplitude
passive movements repeated 10 times (technique duration was 20–30 s with 2 min of rest),
performed by two therapists who were experts in manual therapy.

In this CAT, RCTs including patients with an acute LAS associated with inflammatory
symptoms such as swelling and pain were included. We also specify that which is shown
in Table 2. Patients recruited by Cleland et al. [37] and Truyols-Dominiguez et al. [56] pre-
sented a first episode of LAS. Plaza-Manzano et al. [55] recruited patients with a recurrence
of LAS, but they always considered the acute event and excluded the presence of any type
of functional instability.

The study by Plaza-Manzano et al. [55] reported that the addition of manual therapy
to the proprioceptive and strengthening exercises elicited better results. However, it was
noted that the isolated exercise program was also associated with improvements across
all of the variables examined in this study. This finding suggests that proprioceptive and
strengthening exercises are useful in the management of the ankle sprains, but the inclu-
sion of manual therapy may maximize treatment efficacy. This result agrees with that of
Schiftan et al. [57], who suggested that proprioception and strengthening are key pa-
rameters in ankle sprain rehabilitation in terms of the prevention of recurrent injuries,
particularly in the sporting population [58,59].

Truyols-Dominiguez et al. [56] included mobilizations (talo crural AP glide, hind-
foot lateral glide and distal tibiofibular AP glide) applied to grades III-IV for 20–30 s,
manipulations (talo crural distraction thrust technique and proximal tibiofibular thrust
technique) and myofascial therapy only for the experimental group, performed three times
(pressure release techniques of the gastrocnemius muscle, static stroke of the fibularis
and tibial muscle and cross-hand techniques of gastrocnemius muscle). In the work of
Cleland et al. [37], manual therapy techniques consisted of manipulations (talo crural
distraction thrust, talo crural AP glide, weight bearing talo crural AP mobilization with
movement, hindfoot lateral glide, proximal tibiofibular thrust technique and distal tibiofibu-



J. Clin. Med. 2022, 11, 4925 13 of 17

lar AP glide) executed for 30 s at grades I, II, III and IV. Even therapeutic exercise included
a multitude of interventions, such as: foot and ankle self-mobilizations, stretching, strength-
ening exercises with elastic bands or weights (isometric, isotonic and plyometric), motor
control exercises and functional exercises.

The results by Cleland et al. [37] suggest that a manual therapy and exercise (MTEX)
approach is superior to a home exercise program (HEP) in the treatment of ankle sprains,
which is in accordance with the study conducted by Truyols-Dominiguez et al. [56] and
Plaza-Manzano et al. [55]. The study by Truyols-Dominiguez et al. provides evidence
that, in the treatment of individuals post-inversion ankle sprain, the addition of myofascial
therapy to a plan of care consisting of thrust and non-thrust manipulation and exercise
may further improve outcomes compared to a plan of care solely consisting of thrust and
non-thrust manipulation and exercise.

Moreover, the study conducted by Plaza-Manzano et al. suggests that the addition of
manual mobilization on the ankle, which may also influence the dorsolateral peripheral
nerves of the foot, to the proprioceptive and strengthening exercises elicited lower pain
levels, reduced self-reported functional ankle instability, greater ankle strength, lower
pressure pain thresholds and greater active ranges of motion in patients with recurrent
ankle sprains compared to proprioceptive and strengthening exercises alone.

This CAT highlights the effectiveness of manual therapy with therapeutic exercise.
This result met our research hypothesis. Manual therapy has been used to restore normal
ROM, reduce local ischemia, stimulate proprioception, break fibrous adhesions and reduce
pain. Several studies have assessed the efficacy of various manual therapy treatments in
patients with lateral ankle sprains. Eisenhart et al. [60] showed a one-time manipulation in
an acutely sprained ankle to the talocrural joint resulted in improved ROM over a control
group but no significant reduction in pain. Another study showed that mobilization to the
talocrural joint resulted in improved AROM and earlier return to work in patients with
subacute to chronic lateral ankle sprains [61]. Moreover, the joint mobilization techniques
showed improvements in dorsiflexion range. Collins et al. [62] reported improvements
in joint mobility in patients with subacute ankle sprains, after the further sliding of the
talus was combined with active movement and weight bearing. Vicenzino et al. [36]
identified improvements after the completion of 10 oscillations with the same technique in
a small population with chronic ankle sprains. Yeo and Wright [63] identified improved
ranges of motion after three sessions in subjects with ankle sprains during the subacute
phase, using higher a slip talus without a weight bearing. Finally, Beazell et al. [64]
identified the similar effects after performing sessions of four mobilizations compared with
manipulation in 43 patients with chronic ankle sprains. Taking into account therapeutic
exercise, several studies have shown effectiveness in different ankle pathologies. Davenpor
et al. [65] studied the clinical effects of hands-on passive stretching treatment procedures
directed to the talocrural joint that vary in treatment speed during the post-acute injury
period, compared to hands-on placebo control intervention. Moreover, proprioceptive
training programs were effective in reducing the incidence rates of ankle sprains in the
athletic population, including those with and those without a history of ankle sprains [66].
Therefore, according to our results and to previous researchers, clinicians can use manual
therapy in addition to therapeutic exercise to improve pain, lower limb function and range
of motion.

Hence, we suggest that all the three selected research studies were in accordance with
each other and suggest that combining therapeutic exercises with manual therapy help in
reductions in pain, increase ankle strength and stability as well as improve the function of
recurrent ankle sprains both at the end of treatment and after a follow-up.

The studies included in this CAT administered proprioceptive training. Some recent
studies have highlighted the importance of proprioceptive rehabilitation in the monopo-
dalic stance with the use of unstable electronic platforms for the prevention of ankle injuries
in professional basketball players and for reductions in the number of injuries, training
sessions and lost games [67]. The improvement of proprioceptive neuromuscular control
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and the great exposure of capsules and ligaments to repeated tensile forces increase their
capacity to absorb these, perhaps when neuromuscular control is insufficient, further re-
ducing the risk of injury [67,68]. With increases in age, this type of therapeutic proposal is
strongly influenced by sight, suggesting that it works with closed eyes [69].

Our findings should be interpreted carefully according to the following limitations
of the included studies: (1) the inadequacy of only the active sports population for gener-
alization [55]; (2) the lack of a pure control group or placebo [37] and (3) the presence of
attentional bias [56]. Finally, the search on only four databases could be a limitation of this
research; however, an article [70] showed that most RCTs in physiotherapy were indexed
by PEDro, EMBASE, PubMed and CINAHL. Therefore, this search may have been able to
find all potential articles on this topic.

Other unexplored aspects of included studies are psychosocial factors that may play a
key role in achieving better outcomes in a shorter time or that may adversely affect recovery,
leading to chronic pain condition. It is recommended that future studies consider larger
sample sizes, with a longer follow-up and with the inclusion of psychosocial outcomes.

In clinical practice, health professionals should consider the inclusion of manual
therapy combined with therapeutic exercise in LAS rehabilitation programs to improve
outcomes. The exact mechanisms by which these outcomes are achieved remain an open
area of investigation.

The purpose of this CAT is to advance our understanding of how manual therapy
may contribute to improved outcomes when combined with therapeutic exercise for people
with an LAS. These research findings may help to refine future clinical practice guidelines.

In conclusion, considering the strong evidence regarding the best choice for the man-
agement of lateral ankle sprains based on progressive load and therapeutic exercise, in
this CAT, we investigated whether the association of manual therapy techniques with
therapeutic exercise could improve outcomes in the short and medium term. Our results
demonstrate that the association of manual therapy with therapeutic exercise is able to
improve clinical outcomes compared to therapeutic exercise alone. Therefore, clinicians
should use both treatments as recommended by recent clinical practice guidelines on
LASs [71] to reduce swelling and pain, improve foot and ankle mobility and normalize
walking parameters in patients with an LAS.
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53. Sterne, J.A.C.; Savović, J.; Page, M.J.; Elbers, R.G.; Blencowe, N.S.; Boutron, I.; Cates, C.J.; Cheng, H.Y.; Corbett, M.S.;
Eldridge, S.M.; et al. RoB 2: A revised tool for assessing risk of bias in randomised trials. BMJ 2019, 366, l4898. [CrossRef]
[PubMed]

54. Ebell, M.H.; Siwek, J.; Weiss, B.D.; Woolf, S.H.; Susman, J.; Ewigman, B.; Bowman, M. Strength of recommendation taxonomy
(SORT): A patient-centered approach to grading evidence in the medical literature. Am. Fam. Physician 2004, 69, 548–556.
[CrossRef] [PubMed]

55. Plaza-Manzano, G.; Vergara-Vila, M.; Val-Otero, S.; Rivera-Prieto, C.; Pecos-Martin, D.; Gallego-Izquierdo, T.; Ferragut-Garcias, A.;
Romero-Franco, N. Manual therapy in joint and nerve structures combined with exercises in the treatment of recurrent ankle
sprains: A randomized, controlled trial. Man. Ther. 2016, 26, 141–149. [CrossRef]

http://doi.org/10.1111/head.14278
http://www.ncbi.nlm.nih.gov/pubmed/35294051
http://doi.org/10.1136/bjsports-2016-096515
http://www.ncbi.nlm.nih.gov/pubmed/28630217
http://doi.org/10.1016/j.jmpt.2017.06.008
http://doi.org/10.1016/j.apmr.2010.04.022
http://www.ncbi.nlm.nih.gov/pubmed/20684909
http://doi.org/10.2519/jospt.2006.2265
http://www.ncbi.nlm.nih.gov/pubmed/16881463
http://doi.org/10.2519/jospt.2013.4792
http://doi.org/10.2519/jospt.2018.7476
http://doi.org/10.1097/j.pain.0000000000001443
http://doi.org/10.1016/S0004-9514(08)70061-8
http://doi.org/10.1136/bjsports-2016-096178
http://www.ncbi.nlm.nih.gov/pubmed/28053200
http://doi.org/10.1016/j.csm.2014.12.001
http://www.ncbi.nlm.nih.gov/pubmed/25818717
http://doi.org/10.1016/j.math.2012.02.016
http://www.ncbi.nlm.nih.gov/pubmed/22459604
http://doi.org/10.2519/jospt.2014.5221
http://www.ncbi.nlm.nih.gov/pubmed/25299494
http://doi.org/10.2519/jospt.2005.35.2.95
http://www.ncbi.nlm.nih.gov/pubmed/15773567
http://doi.org/10.1136/bmj.c5688
http://doi.org/10.1136/bjsports-2013-092763
http://doi.org/10.1016/j.apmr.2017.07.019
http://doi.org/10.1016/j.jmpt.2012.01.001
http://doi.org/10.1016/j.acra.2012.02.005
http://www.ncbi.nlm.nih.gov/pubmed/22480959
http://doi.org/10.1111/bjd.15873
http://www.ncbi.nlm.nih.gov/pubmed/28967117
http://doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/31462531
http://doi.org/10.3122/jabfm.17.1.59
http://www.ncbi.nlm.nih.gov/pubmed/15014055
http://doi.org/10.1016/j.math.2016.08.006


J. Clin. Med. 2022, 11, 4925 17 of 17

56. Truyols-Dominiguez, S.; Salom-Moreno, J.; Abian-Vicen, J.; Cleland, J.A.; Fernandez-de-la-Penas, J. Efficacy of Thrust and
Nonthrust Manipulation and Exercise with or Without the Addition of Myofascial Therapy for the Management of Acute
Inversion Ankle Sprain: A Randomized Clinical Trial. J. Orthop. Sports Phys. Ther. 2013, 43, 300–309. [CrossRef]

57. Schiftan, G.S.; Ross, L.A.; Hahne, A.J. The effectiveness of proprioceptive training in preventing ankle sprains in sporting
populations: A systematic review and meta-analysis. J. Sci. Med. Sport 2015, 18, 238–244. [CrossRef]

58. Ben Moussa Zouita, A.; Majdoub, O.; Ferchichi, H.; Grandy, K.; Dziri, C.; Ben Salah, F.Z. The effect of 8-weeks proprioceptive
exercise program in postural sway and isokinetic strength of ankle sprains of Tunisian athletes. Ann. Phys. Rehabil. Med. 2013, 56,
634–643. [CrossRef]

59. Nurse, M. Proprioceptive Training to Prevent Ankle Injuries in Basketball. Clin. J. Sport Med. 2011, 21, 277–278. [CrossRef]
60. Eisenhart, A.W.; Gaeta, T.J.; Yens, D.P. Osteopathic manipulative treatment in the emergency department for patients with acute

ankle injuries. J. Am. Osteopath. Assoc. 2003, 103, 417–421.
61. Green, T.; Refshauge, K.; Crosbie, J.; Adams, R. A randomized controlled trial of a passive accessory joint mobilization on acute

ankle inversion sprains. Phys. Ther. 2001, 81, 984–994. [CrossRef] [PubMed]
62. Collins, N.; Teys, P.; Vicenzino, B. The initial effects of a Mulligan’s mobilization with movement technique on dorsiflexion and

pain in subacute ankle sprains. Man. Ther. 2004, 9, 77–82. [CrossRef]
63. Yeo, H.K.; Wright, A. Hypoalgesic effect of a passive accessory mobilisation technique in patients with lateral ankle pain. Man.

Ther. 2011, 16, 373–377. [CrossRef] [PubMed]
64. Beazell, J.R.; Grindstaff, T.L.; Sauer, L.D.; Magrum, E.M.; Ingersoll, C.D.; Hertel, J. Effects of a proximal or distal tibiofibular joint

manipulation on ankle range of motion and functional outcomes in individuals with chronic ankle instability. J. Orthop. Sports
Phys. 2012, 42, 125–134. [CrossRef] [PubMed]

65. Davenport, T.E.; Kulig, K.; Fisher, B.E. Ankle manual therapy for individuals with post-acute ankle sprains: Description of a
randomized, placebo-controlled clinical trial. BMC Complement. Altern. Med. 2010, 19, 59. [CrossRef]

66. Rivera, M.J.; Winkelmann, Z.K.; Powden, C.J.; Games, K.E. Proprioceptive Training for the Prevention of Ankle Sprains: An
Evidence-Based Review. J. Athl. Train. 2017, 52, 1065–1067. [CrossRef]

67. Riva, D.; Bianchi, R.; Rocca, F.; Mamo, C. Proprioceptive Training and Injury Prevention in a Professional Men’s Basketball Team:
A Six-Year Prospective Study. J. Strength Cond. Res. 2016, 30, 461–475. [CrossRef]

68. Mosca, M.; Caravelli, S.; Massimi, S.; Fuiano, M.; Catanese, G.; Barone, G.; Bragonzoni, L.; Benedetti, M.G. Evaluation of
proprioception and postural control at a minimum 1 year follow-up after ankle capsuloligamentous lateralplasty with Brostrom
technique: A cohort study. Medicine 2020, 99, e19862. [CrossRef]

69. Szczerbik, E.; Kalinowska, M.; Syczewska, M. Kinematic and Electromyography Responses to Increasing Proprioception Demand
and a Lack of Visual Feedback in Healthy, Middle-Aged Women Tested on an Unstable Platform. Mot. Control 2022, 25, 1–19.
[CrossRef]

70. Moseley, A.M.; Sherrington, C.; Elkins, M.R.; Herbert, R.D.; Maher, C.G. Indexing of randomised controlled trials of physiotherapy
interventions: A comparison of AMED, CENTRAL, CINAHL, EMBASE, hooked on evidence, PEDro, PsycINFO and PubMed.
Physiotherapy 2009, 95, 151–156. [CrossRef]

71. Martin, R.L.; Davenport, T.E.; Fraser, J.J.; Sawdon-Bea, J.; Carcia, C.R.; Carroll, L.A.; Kivlan, B.R.; Carreira, D. Ankle Stability and
Movement Coordination Impairments: Lateral Ankle Ligament Sprains Revision. J Orthop. Sports Phys. 2021, 51, CPG1–CPG80.
[CrossRef] [PubMed]

http://doi.org/10.2519/jospt.2013.4467
http://doi.org/10.1016/j.jsams.2014.04.005
http://doi.org/10.1016/j.rehab.2013.08.003
http://doi.org/10.1097/01.jsm.0000398178.39840.23
http://doi.org/10.1093/ptj/81.4.984
http://www.ncbi.nlm.nih.gov/pubmed/11276181
http://doi.org/10.1016/S1356-689X(03)00101-2
http://doi.org/10.1016/j.math.2011.01.001
http://www.ncbi.nlm.nih.gov/pubmed/21285003
http://doi.org/10.2519/jospt.2012.3729
http://www.ncbi.nlm.nih.gov/pubmed/22333567
http://doi.org/10.1186/1472-6882-10-59
http://doi.org/10.4085/1062-6050-52.11.16
http://doi.org/10.1519/JSC.0000000000001097
http://doi.org/10.1097/MD.0000000000019862
http://doi.org/10.1123/mc.2021-0084
http://doi.org/10.1016/j.physio.2009.01.006
http://doi.org/10.2519/jospt.2021.0302
http://www.ncbi.nlm.nih.gov/pubmed/33789434

	Introduction 
	Materials and Methods 
	Focused Clinical Question 
	Search Strategy 
	Inclusion Criteria and Exclusion Criteria 
	Evidence of Quality Assessment 
	Data Synthesis 

	Results 
	Summary of Search and Key Findings 
	Results of Quality Assessment from the Best Available Evidence 
	Results of the Meta-Analysis 
	Clinical Bottom Line 

	Discussion 
	References

