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Introduction: Nowadays, a set of novel physiotherapy techniques have emerged, in which the physical agent used to try to reduce
spasticity is applied percutaneously, specifically, through the patient’s skin. The aim of this work is to encompass all the invasive
techniques used in spasticity in a single article, updating the existing bibliography.
Methodology: A systematic review was carried out between December 2020 and April 2021 in the Web of Science, Scopus and
PubMed databases, selecting the clinical trials that used acupuncture, electroacupuncture or dry needling as a treatment for spasticity.
Sixteen clinical trials were included, summarizing all the study characteristics and the outcome measures, at last the evidence was
described for their results.
Results: Most of the studies find a difference of significant decrease in spasticity between the subjects of the experimental groups.
Only four studies found no significant changes in spasticity. All the studies are carried out together with the conventional
physiotherapy treatment in spasticity.
Conclusion: Treatment with invasive physiotherapy, combined with conventional physiotherapy, seems to have positive effects in
reducing spasticity, although more studies are needed to improve the heterogeneity of the interventions and to assess their long-term
effectiveness.
Keywords: acupuncture, electroacupuncture, dry needling, spasticity, invasive physiotherapy

Introduction
Spasticity is a sensory motor alteration defined as a motor disorder, distinguished by a speed-dependent increase in tonic
stretch reflexes, being one of the signs in upper motor neuron syndrome (UNMS).1 UNMS can be described as a lesion
that occurs in the upper levels of the central nervous system (CNS). The transition from hypotonic and flaccidity to
spasticity is slightly controversial, it is thought to be related to the parapyramidal pathways and that the damage will
always be present in the CNS, motor cortex, internal capsule, brain stem, or spinal cord.2

Clinically, spasticity is considered as a combination of the so-called “positive” phenomena: tonic (hypertonia) and
phasic (clonus, spasms), and “negative” phenomena: paralysis and loss of motor control, presented after the injury of the
first motor neuron3,4 spasticity distinguished by:5

● Gradual development in 6–8 weeks in the case of stroke and 2–8 weeks in cranioencephalic trauma (TBI) and
gradually in the case of multiple sclerosis.

● Altered motor regulation
● Pain
● Involuntary contractions movements
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We found variations in the symptoms depending on the lesion location, being able to distinguish three different
clinical manifestations:

● Lesion of the cortical, internal capsule or torso above the bulbo-protuberancial reticular nucleus: moderate spasticity
is observed with a predominance of extensor activity (typical of hemiplegia of vascular etiology).

● Incomplete spinal cord injury: significant spasticity is observed with predominantly extensor motor patterns.
● Complete spinal cord injury: presents a great variety of clinical aspects, due more to the location of the injury than
to its etiology.4,6

This type of condition can become disabling and affects about 85% of patients with multiple sclerosis, about 35% of
patients with chronic hemiplegia and between 65 and 78% of subjects with spinal cord injury.3 In addition, it has a
dynamic and changing character over time and evolves towards chronicity with the onset of fibrosis with retractions, joint
deformities and pain.5

In 2007, it was estimated that in Spain between 300,000 and 400,000 people had this type of injury, that is, 10 out of
every 1000 inhabitants will live with this health problem.

Regarding the treatment of spasticity, it comprises a multidisciplinary approach where we can include:5

● Rehabilitation: Improves disability and quality of life. The techniques used in physiotherapy and occupational
therapy are essential to reduce spasticity and prevent complications resulted from it.

● Pharmacological treatment: among the oral drugs used are baclofen, tizanidine, clonidine, diazepam, gabapentin and
dantrolene sodium, neuromuscular blockade by intramuscular injection of botulinum toxin type A (BoNT-A).

● Surgery: reserved for those cases of severe spasticity.

In recent years the role of physiotherapy has diversified and expanded considerably, always being at the side of people
who suffer from different situations of disability. Physiotherapists are in a continuous search, through research, to expand
and refine their knowledge to offer better therapeutic options to help.7,8

Currently, a set of physiotherapy techniques have emerged, in which the physical agent used to try to reduce spasticity
is applied percutaneously, specifically, through the patient’s skin. This set of techniques is included within the expression
coined by Mayoral-del-Moral and Lacomba in 2001,9 called “Invasive Physiotherapy”, where the physical agent used,
can only be the mechanical stimulus of the needle, or a combination of the stimulus and the application of electrical
current that goes through one or more.9

Within this set of spasticity treatment techniques, we can highlight:

1. Acupuncture: application of needles on special skin points, called “channels” or “meridians”.10 Currently there are
studies indicating the efficacy of acupuncture as an alternative in the treatment of neurological diseases.11 The
systematic reviews (SR) and meta-analyses carried out by Lim et al12 and Shi et al13 in addition to the SR carried
out by Rodríguez-Mansilla et al11 where articles on patients with spasticity after a cerebrovascular accident are
detailed, they conclude that acupuncture can be effective to lower muscle tone in spasticity.

2. Electroacupuncture (EA): is a recent variation of acupuncture, which consists of applying pulses of electrical
current, with an intensity of 1–2 mA and a frequency around 5/20 Hz, through needles inserted into specific
acupuncture points.14,15

3. Dry needling (DN): technique that uses a fine thread like needle to penetrate the skin and stimulate myofascial
trigger points, as well as connective tissue, for the management of neuromuscular conditions16 and spasticity.17

Regarding the recent SRs carried out in this treatment modality, the authors conclude that there is little evidence
that DN reduces spasticity, pain and range of motion, both in the upper and lower limbs, in adults who have
suffered a stroke and present this.18,19
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This work aims to deepen the available evidence regarding the rehabilitative treatment of spasticity using physiother-
apy techniques characterized as “invasive physiotherapy”. In addition, it is intended to unify those physiotherapy
techniques that use a needle as a spasticity treatment in a single publication, owing to the fact that up to now there
are no scientific articles in which these techniques are unified in the treatment of this pathology.

Methodology
Design
This systematic review has been carried out following the PRISMA recommendations.20 The bibliographic reference
research of the available scientific literature was carried out between December 2020 and April 2021.

Information Sources and Research Strategy
The search was carried out in the following databases and platforms: Web of Science, PubMed and Scopus.

The descriptors used in the search strategy were:

Web of Science
“Acupuncture” AND “Spasticity” with seven results, “Electroacupuncture” AND “Spasticity” with three results, “Dry
needling” AND “Spasticity” with 11 results. To refine the search, the document type was indicated as “Clinical Trials”.

Scopus
“Acupuncture” AND “Spasticity”, with eight results “Electroacupuncture” AND “Spasticity” with two results “Dry
needling” AND “Spasticity” with 75 results. The search was refined looking into fields of “Medicine”, “Neuroscience”
and “Health Professions”.

PubMed
“Acupuncture” AND “Spasticity” with seven results, “Electroacupuncture” AND “Spasticity” with four results, “Dry
needling” AND “Spasticity” with four results. To refine the search, the document type was indicated as “Clinical Trials”.

Inclusion and Exclusion Criteria
The inclusion criteria to carry out this systematic review is the following:

1. Clinical trials
2. English and Spanish articles
3. Study patients are human beings, older than 18 years and present spasticity, due to some neurological disease, both

innate and acquired
4. Acupuncture, electroacupuncture and dry needling are included as possible treatments.

The exclusion criteria are the following:

1. Observational studies, case control studies, narrative reviews and meta-analysis
2. Duplicate articles
3. Articles written in a language other than English or Spanish
4. Those where other treatments are combined (except conventional rehabilitation treatment).

Methodological Quality
To assess the methodological quality of each article, it was applied the PEDro scale (Physiotherapy Evidence
Database).21 It is composed of 11 items that evaluate the internal validity and the presentation of a correct statistical
analysis, assigning it a point or none depending on whether the items are present or not respectively in the evaluated
study. The maximum score that a study can receive is 10 despite having 11 items, since the first one reports on external
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validity.22 Articles with a score equal or greater than five have a high methodological quality (good, excellent); moderate
quality if the score is four or five (fair study), and low quality if the score is less than four (poor study).23

Results Description and Analysis
Description of the Study Selection Process
The information flow chart (Annex I) describes the schematic form of the search strategy based on preferred commu-
nication articles for systematic reviews and meta-analyses (PRISMA).20

After conducting search on all platforms, a total of 121 references were obtained, of which, eliminating duplicates,
112 articles resulted. The information flow diagram (Annex I) shows the results obtained for each descriptor in each of
the bibliographic sources consulted. When the title and abstract were read to decide which met the selection criteria, 16
articles were obtained, which were read in full text and included in this systematic review. Ninety-six articles were
eliminated as they did not pass the inclusion criteria (Chinese language, the study patients did not have spasticity, they
were not clinical trials, the participants were children and they used other therapies such as botulinum toxin).

Internal Validity of the Studies
As shown in Annex II, Table I, the analysis presents two studies of low quality,24,25 two of moderate quality,26,27 eight of
good quality28–35 and four of excellent quality.36–39

Description of the Study Sample
In all the screened studies, the population was adult patients, who presented damage after suffering a stroke, with the
presence of spasticity. The sample size of the studies varies between 7 and 120 patients, with a total of 597 patients
analyzed, as shown in the study description in Annex III, Table II.

Study Intervention Description
Regarding the type of intervention used in the screened clinical trials, we outline the previously mentioned invasive
techniques, which are included within the term “invasive physiotherapy”: acupuncture, electroacupuncture and dry
needling. Where they are combined with conventional physiotherapy performed in the treatment of neurological patients:
mobility exercises, stretching, strength training, balance training, Bobath therapy, etc. In this work there is no single
protocol in terms of the number of sessions in which invasive physiotherapy techniques are introduced, as well as their
treatment time. There are studies with just one session,28 or between one38 and three sessions per week.30 The duration of
the protocol goes from three38 to eight weeks.27 In just three studies they use the entire sample to carry out the
intervention,24,25,36 whereas in the others they randomize the sample in a control group and in an experimental group.

Finally, the intensity of the current in the studies corresponding at electroacupunture modality are not homogeneous.
We observe how the frequency of the current, depending on the studies, oscillates between 2 Hz,24 50 Hz35 and fluctuates
between 50 and 100 Hz.30

Studies Results Description
The most frequently used clinical instruments for measuring outcomes were the Modified Asword Scale (MAS), the
Fugl–Meyer Assessment (FMA) and the Modified Barthel Index Score (MBI). In most of the studies, can be noticed that
there were significant decreases in the MAS after the application of the following protocols in the patients under
study.24,26,29,32,34–36,39 One study also showed the improvement of pain in the spastic patient where it was shown that the
pain decreases significantly 24 and 72 hours after applying a conventional physiotherapy session along with dry needling,
in a patient with shoulder hemiplegia.27 Finally, in four studies, no statistically significant changes were found between
the control group and the intervention group, two of the studies matched the acupuncture modality33,36 and two studies
matched the electroacupuncture modality.30,36

The exact data on the sample size, the study intervention and the description of the results are detailed in Annex III,
Table II.
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Discussion
With the increasing use and fast progress in different fields of the multiple invasive techniques of physiotherapy,9 the
physiotherapists themselves base their invasive interventions on clinical reasoning, always integrating the existing
scientific evidence with their clinical experience.8 We could determine that, after this systematic review, there is clear
scientific evidence that the use of minimal invasive physiotherapy in the treatment of spasticity may be indicated. With
the results obtained in the methodological quality of the screened studies we emphasize that, of the sixteen studies, only
two presented low methodological quality, two with moderate quality, and 12 with good-excellent quality (score between
8 and 10).

In the results obtained, it can be observed that in nine studies there is a presence of improvement in spasticity after the
intervention performed24–29,32,34,37–39 versus four studies in which no significant improvements were found.30,31,33,36

With these results, it could be argued that there are a greater number of studies that found an improvement in muscle
tone, compared to a smaller number in which no change was found. In this sense, we find similarities with other
systematic reviews carried out in the different areas in which our work is focused, where it is highlighted that minimal
invasive techniques can play an important role, as a help to conventional physiotherapy treatment, decreasing the spastic
muscle tone on a large number of occasions.12,13,16

However, what remains to be defined is the exact number of intervention sessions and weeks of these techniques,
since there is still no valid established protocol. We can observe in our work how the authors use different protocols in
their clinical trials, without following any type of established practice. In this regard, we found coincidences with the
systematic review carried out by Rodríguez-Mansilla et al11 where, it is outlined that “medium and long term follow-up
studies are necessary to determine the extent of efficacy in acupuncture”. In our work, we can emphasize that, indeed, no
follow-up is carried out six months or one year after the protocol. Therefore, we agree that future studies are needed to
evaluate the long term efficacy of this type of procedure.

Finally, we agree with Valencia-Chulián et al18 in the SR carried out in 2020, on dry needling in the treatment of
spasticity, in which minimal invasive therapies have a positive, beneficial, and safe effect in patients who have suffered a
stroke, however, it must be carried out in numerous studies with a higher methodological level and present a larger
sample.

Limitations
First of all, it is necessary to outline the limited evidence of invasive physiotherapy in the field of neurological
physiotherapy. When searching, we came across a remarkable number of articles written in Chinese. For this reason,
perhaps, the results of this SR have been altered. It could be that those articles written in Chinese and not introduced in
this review had a higher methodological quality, which would give even more determination to this summary and to the
application of these techniques in a daily clinical practice.

Second, the variability of the techniques that has been introduced in this work and the variability of the methodology
used, does not make clear a homogeneous method of using invasive techniques to treat spasticity, obtaining multiple
variables for the application of these techniques by the physiotherapist, but without an effective and efficient method.

Conclusions
Despite the unification in this work of the invasive techniques used in physiotherapy for the treatment of spasticity, we
cannot confirm that these techniques reduce muscle tone in an isolated way, since in the literature reviewed always they
are accompanied by a conventional physiotherapy protocol. Conversely, we cannot establish the benefit of these therapies
in the long-term, so future clinical trials are needed to study this effect, in addition to studies where there is a
homogeneity of protocols, in order to determine the ideal dose to apply it in the habitual clinical practice.
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