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Efficacy of Neuromuscular Electrical Stimulation in managing
patients with Ankle Sprain and Chronic Ankle Instability: A
Systematic Review

Anu Bansal!, Pooja Sharma?
ABSTRACT

One of the common injury affecting general population as well as the sportsperson is the Ankle sprains which
further results in chronic ankle instability. Various physiotherapeutic interventions have been shown to be
effective in managing these patients. NMES, an electrical modality is being used to manage this condition but
there is scarcity of literature on its beneficial effects and optimal dosimetry required in managing these patients.
To evaluate the efficacy of Neuromuscular Electrical Stimulation in managing patients with ankle sprain and
chronic ankle instability.

A systematic search of three databases PubMed, Cochrane Library and Science Direct was conducted to identify
the effects of NMES on pain, swelling, balance, physical function, muscle morphology and functional recovery
among ankle sprain and chronic ankle instability patients.

Pain and swelling reduction were noted in ankle sprain patients but no significant improvement in physical
function and functional recovery was observed. In chronic ankle instability patients motor control, balance and
muscle morphology were found to be improved with the use of NMES but with long duration protocols.
Neuromuscular Electrical Stimulation may prove to be beneficial in managing symptoms of patients with ankle
sprain and chronic ankle instability such as pain, swelling, balance and physical function, if applied for duration
for longer duration or as an additional treatment.
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INTRODUCTION

Ankle sprain is one of the most common injuries which affect sportspersons. It accounts for more than 80% of
injuries. Not only in sportspersons it is also very common in general population resulting in secondary
complications [21 (Gribble PA etal; 2016). Signs and symptoms of ankle sprains include pain, tenderness,
swelling, loss of range of motion and function. High rates of reinjury, persistent symptoms, and reduced self-
reported ankle function has been associated with lateral ankle sprains leading to consequences such as chronic
ankle instability, functional instability, mechanical instability making it a public health concernl2:3] (Gribble PA
etal; 2016). Chronic ankle instability (CAl) is characterized by repetitive episodes or feeling of the ankle giving
way; symptoms such as pain, weakness, or reduction inankle range of motion (ROM); diminished self-reported
function; and recurrent ankle sprains that persist for more than 1 year after the initial injuryl*! (Jay Hertel etal;
2019). It was reported that 40% of first-time lateral ankle sprains were found to develop chronic ankle instability
151 (Doherty C etal; 2016).

Neuromuscular Electrical stimulation (NMES) has been shown to manage muscle inhibition caused by pain and
effusion by increasing motor unit recruitment and motor unit firing rate (61 (Barss TS etal; 2018). NMES has
been found to be effective in restoring quadriceps muscle strength after knee injuries [7L8LI] (Bax L etal; 2005,
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Glaviano NR; 2016, Yoo JH etal; 2010), Stroke induced walking dysfunction [101 (Chen S etal; 2024), dysphagia
and patients with vocal fold paresis [*1] (Miller etal; 2013).

\arious therapeutic interventions are effective in managing patients with ankle sprains which include
cryotherapy, functional supports, manual therapy, early ambulation, short term use of NSAIDS and
rehabilitation. Although evidence regarding the use of electrotherapy modalities is limited [*2] (Ruiz-Sanchez FJ;
2022), Neuromuscular Electrical stimulation has been found to be effective in managing patients with ankle
sprains and chronic ankle instability. There is scarcity of literature supporting its efficacy that needs to be
evaluated further. The present study reviews the effects of NMES on various symptoms of ankle sprain and
chronic ankle instability.

METHODOLOGY

This systematic review focussed on the role of NMES in ankle sprains and chronic ankle instability and was
carried out in accordance with Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (Moher D etal; 2009). [13]

Search Strategy and selection of the studies

Asearch was carried out in databases which included PubMed, Science Direct, and Cochrane database. Search
strategy for PubMed database was (“Neuromuscular Electrical Stimulation OR NMES”) AND (“Ankle sprain”)
OR (“Neuromuscular Electrical Stimulation OR NMES”) AND (“Chronic Ankle Instability OR CAI”).

Inclusioncriteria

Peer-reviewed randomized controlled trials (RCTs), cohort studies and systematic reviews. Studies published
between 1986 and January 2025 and articles published in the English language. Studies involving individuals
who had ankle sprains or chronic ankle instability, studies evaluating the role of NMES alone or as an adjunct to
other therapeutic interventions, studies reporting quantitative outcomes.

Exclusion Criteria

Case reports, expert opinions, conference abstracts, dissertations, non-peer reviewed articles, studies conducted
on animals, studies involving neurological patients or use of NMES in other joint injuries and grey literature,
studies focussing on other physiotherapeutic interventions.

The included studies were conducted in accordance with the following PICO statement:
P = Patients with diagnosis of ankle sprain or chronic ankle instability.

I = Interventional use of Neuromuscular Electrical Stimulation.

C = Comparison with control group or therapeutic exercises or standard care.

O = Outcomes like pain, swelling, functional recovery.
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Figure 1 : PRISMAflowchart
RESULTS

Selection of Studies

Figure 1 shows the PRISMA flow chart where guidelines followed for the review are specified and the reasons
for exclusion of the articles are explained. The initial articles found were 48 in English language. Following
which duplicates were removed and those meeting the eligibility criteria were screened further with title
screening and finally seven articles were included in this systematic review.

Data Extraction

Data was extracted using standardized extraction format. Extracted data included: Author(s) and year of
publication, study design, study population, intervention used (duration, frequency, intensity, number of
sessions, site of application), outcome parameters (pain, swelling, muscle morphology, girth, balance, and
functional recovery) and the results obtained.

Risk of bias and Quality Assessment
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RCTs were assessed using PEDRo scale, the Physiotherapy Evidence Database. Included studies demonstrated
good methodological quality. Common methodological limitations included lack of therapist and assessor
blinding and inadequate allocation concealment. Despite these limitations, most studies employed appropriate
outcome measures and provided sufficient data to support their findings.

Data Synthesis

Due to substantial heterogeneity in intervention protocol and outcome measures and lack of availability of
literature, findings were grouped according to key outcomes.

Summary of results

The systematic review analyzed studies evaluating the effectiveness NMES alone or as an adjunct in
management of patients with ankle sprain or chronic ankle instability.

Pain: On comparison of the effect of standard care with NMES and standard care group pain measured by using
VAS scale was found to be improved in both groups but with greater reduction when NMES was provided as an
adjunct to standard care treatment[4l (Wainwright TW etal; 2019).

Swelling: Different methods were used to assess swelling in ankle sprain patients such as volumetry testing [15]
(Mazloum V etal; 2023), fluid displacement method (141 (Wainwright TW etal; 2019) and ankle foot volume [16]
(Man, 10 etal; 2007). Two of the studies resulted in contradictory results, reporting no significant decrease in
swelling with administration of NMES while another study mentioned decrease in oedema.

Muscle Morphology: On assessment of muscle morphology using diagnostic ultrasound device in chronic
ankle instability patients muscle morphology of ankle plantarflexors in terms of cross-sectional area and
thickness was found to be significantly improved!*’l (Choi S etal; 2024).

Balance: Different studies assessed balance using different tests such as modified Star Excursion Balance
Test,SEBT!8 (Gottlieb U etal; 2024) and square hop test!*® (Choi S etal; 2024) and in both the studies
statistically significant differences were found with the use of NMES in patients with chronic ankle instability.
Whereas another study reported non-significant changes on balance with administration of sub noxious NMES
[20] (Needle AR et al; 2023).

Physical Function: For physical function assessment using figure of eight test in ankle sprain patients no
significant improvement was noted using NMES 41 (Wainwright TW et al; 2019) while on assessment of frontal
ankle motor control, significant improvements were found in patients with chronic ankle instability[*°! (Zheng H
et al; 2024).

Functional Recovery: Most of the studies assessed functional recovery using Foot and Ankle Ability Measure
(FAAM) in both ankle sprain and chronic ankle instability patients. They reported improvement in patients with
chronic ankle instability but not in patients with ankle sprain patients with the use of NMES [*41.[18] (Wainwright
TW et al; 2019) (Gottlieb U et al; 2024).

Table 1: Summarization of results

Authors Study Study NMES Outcome  Parameters Result PEDro
& Year type population Studied studied NS (Not Scoring
significant)
Sig
(Significant)
Vahid RCT Athletes NMES was Ankle \blumetry(ml) NS 6
Mazloum with performedover  Swelling Perimetry (cm) NS
etal unilateral the tibialis Relative
(2023) lateral anterior and volumetry (cm) NS
ankle gastrocnemius
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sprains muscles for 30
min per session

vy OW Experi  Subjects For NMES Ankle foot \oblume NS 9
Manetal mental withacute  groupintensity  volume
(2007) study ankle was increased
sprain upto tolerance Ankle
injury level for 30 girth Girth Sig
minutes
Self- Adapted
assessed Hughston Clinic
ankle Subjective Rating NS
function Scale for Ankle
Disorders
Thomas Pilot Patients Standard care Oedema Fluid Sig 8
w random  with +NMES displacement
Wainwrig ized oedema NMES device
ht et al controll  following worn for8hrto  Physical Figure of eight NS
(2019) ed grade | or 16hrs per day Function  values
study Il ankle
sprain Functional
Recowvery  Footand ankle NS
Ability Measure
Pain
VAS
Sig
Sujin Rando Participants NMES 3 Muscle Cross Sectional Sig 6
Choietal mized with sessions /week ~ Morpholo  Area
(2024) Control  Chronic frequencyof 30 gy of
led Ankle Hz and pulse Plantarflex Thickness Sig
Trial Instability ~ width of 300ps  ors
(CAI) with 10 secon
and 30 sec off
cycles appliedat Balance Y Balance Test Sig
Gastrocnemius
and Flexor Square Hop Test  Sig
Digitorum
Longus
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Huifen Rando Individuals NMES for 6 Frontal Frontal ankle Sig 9
Zheng et mized with weeks applied ankle inversionangle
al (2024) Control  Chronic to fibularis motor

led Ankle longus control Ankle inversion Sig

Double Instability angular velocity

blind

trial Peak ankle

eversion moment

Sig
Frontal ankle
ROM

Frontal dynamic NS
joint stiffness

NS
Uri Rando Individuals 12 sessions of Postural Modified SEBT NS 9
Gottlieb  mized with home-based Control
etal Control  Chronic exercise + Single Leg drop
(2024) ledtrial  Ankle Peroneal NMES jump time to NS
Instability stabilization
Identification of
Patient Functional Ankle
reported Instability (IdFAI)  Sig
outcome
measures  Footand Ankle
Ability Measure
(FAAM)
Sig
Alan R Rando Individuals 2 weeks (5 Postural Maximum Jump NS 7
Needleet mized with session) sub stability height on \frtec
al (2023 Control  Chronic noxious NMES Jump
ledtrial  Ankle to ankle
Instability  pronators Physical Single side hop NS
Function  test
Patient
reported FAAM NS
function

Muscle Ankle pronator NS
Strength strength using

HHD
Neural Reflexive Sig
Excitabilit  excitability

y
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DISCUSSION

This review aimed to investigate the effects of NMES in ankle sprain and chronic ankle instability patients on
various outcome measures.

NMES has beenshown to reduce swelling caused by immobility, as with immobility there is increase in venous
pressure and NMES works through its action on musculo-venous pump. In patients with ankle sprain swelling is
inflammatory in nature caused by increase in capillary permeability which leads to accumulation of interstitial
fluid thus causing swelling. Therefore, inankle sprain patients NMES may not be an effective treatment strategy
for reducing swelling but when administered with conventional treatment protocol, it proved to be effectivel2!]
(Hubbard Turner T; 2019). Pain reduction and improvement in ankle function in post ankle sprain patients is
associated with reduction in swelling thus it can be concluded that NMES alone may be effective if provided for
long term or in combination with conventional treatment protocol for faster recovery [221 (Denegar CR et al;
2009).

In contrast, physical function was reported to be enhanced in chronic ankle instability patients with use of
NMES for a duration of six weeks or longer as NMES produces muscle contraction [23] (Blazevich AJ et al;
2021). NMES has been suggested to enhance muscle strength by engaging larger motor units by primary
activation of motor axons which results in muscle adaptation, induction of contractile capabilities and neural
adaptations thus enhancing muscle strength, cross sectional area, thickness and improving efficiency of muscles
to generate dynamic forces during functional performance) (2411251 (Jones S et al; 2016) (Vanderthommen, M et
al; 2007).

Duration of NMES treatment also has an impact on its effectiveness. If provided for seven days or for further
longer duration, it has been proved to be more effective. Sites of application of NMES were different in different
studies such as on ankle pronators [291 (Needle AR et al; 2023), tibialis anterior (51 (Mazloum V et al; 2023),
peroneal muscles 181 (Gottlieb U et al; 2024), fibularis longus 191 (Zheng H et al; 2024) and ankle
plantarflexors!*™ (Choi S et al; 2024). The dosimetry of NMES was also different in these studies. For NMES to
be effective it should be applied for long duration, higher intensity as tolerable by the patient.

FUTURE SCOPE

Future studies may assess for the optimal duration, frequency, pulse width, intensity (on and off cycle) duration
which prove to be most effective in managing patients with ankle sprain and chronic ankle instability. Site of
application of NMES which offersbest results can be further investigated. For generalizability of re sults, studies
should be conducted on larger sample size both in athletic population as well as in general population.

CONCLUSION

NMES can be beneficial in managing symptoms of patients with ankle sprain and chronic ankle instability such
as pain, swelling, balance and physical function, if applied for duration of six weeks or longer or if applied
along with usual treatment protocol.
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