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Introduction
Myofascial Trigger Points (MTrPs) were initially 

defined as “a hyperirritable spot in skeletal muscle that 
is associated with a hypersensitive palpable nodule in a 
taut band” [1]. These irritable spots result painful with 
compression and can be related to a characteristic pain 
in predictable regional patterns within a referral zone 
(referring pain) [1,2]. According to the bibliography, 
the most frequent classification divides these MTrPs in 
Active Trigger Points (ATrPs) and in Latent Trigger Points 
(LTrPs). The etiologic theory of the MTrPs states that 
a motor end-plate dysfunction [3,4] and a prolonged 
contraction of muscle fibers under the motor end-plate, 
are due to an excessive liberation of acetylcholine [5].

Although MTrPs are able to affect any muscle of the 
body or any of its parts, the triceps surae is described 
to be one of the most affected in lower limb. Their 
prevalence in this specific muscle is high [6,7] and affects 
from 16% to 30% of healthy subjects [8]. In addition 
to their elevated incidence, the presence of MTrPs in 
gastrocnemius or soleus muscles is also associated with 
an alteration of muscle function, athletic performance, 
or an inability to carry out daily activities [9-12].

Although different techniques such as dry needling, 
stretching, digital is quemic pressure, and local injections 
of anesthetics are available for the treatment of MTrPs, 
to our knowledge no study has evaluated the different 
procedures used in the triceps surae. Therefore, the 
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Abstract
Background: Myofascial Trigger Points (MTrPs) in 
the triceps surae muscles are very frequent and their 
presence may be implicated in pain, such as nocturnal 
night cramps. These points cause important limitations to 
athletic performance and daily activities. For this reason, 
treatment of these MTrPs are essential in the clinical field 
and have been addressed by a large number of therapeutic 
strategies. Therefore, the aim of this review is to analyze 
treatments available for the MTrPs in the triceps surae and 
their effectiveness.

Methods: The PubMed and PEDro databases were both 
used for the study selection process. The terms “Trigger 
Points AND Gastrocnemius AND Soleus NOT Trapezius” 
were used and without a time restriction. From the 277 
articles screened initially, 12 studies were selected to be 
included in this review. To assess the quality of the articles, 
the Jadad Scale and the U.S Preventive Task Force Scale 
were used.

Results: The studies reviewed included healthy subjects as 
well as patients with disorders, or pain affecting specifically 
the foot and the ankle. In these studies, both active and 
latent trigger-points were found. Of all the variables used, 
the treatment of the MTrPs allows for an improvement in 
jump performance, quality of life, insomnia, Range of Motion 
(ROM) of ankle dorsiflexion, mobility, and reduced pain. 
However, the MTrP therapy has no effects on depression 
or anxiety. The principal treatments used were injections, 
electrostimulation, dry needling, ischemic compression, 
and Extra-Corporeal Shock Wave Therapy (ESWT).

Conclusion: MTrPs can be the origin of several alterations. 
This review shows how the MTrPs treatment can improve 
those conditions.
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aim of this systematic review is to conduct a revision of 
scientific literature in order to identify which treatment 
is more effective, and the variables used to assess its 
effects on the subject´s condition.

Materials and Methods
The bibliographic research was conducted using the 

following databases, MEDLINE and PEDro, inputting 
the following combination of words: “Trigger Points 
AND Gastrocnemius AND Soleus” and 418 articles were 
obtained. Based on title analysis of the first results, 
many articles were focused on the trapezius muscle. For 
this reason, the final search was narrowed down using 
the following combination of words: “Trigger Points 
AND Gastrocnemius AND Soleus NOT Trapezius”. In the 
selection of articles, the year of publication was not 
taken into consideration.

Initially, 277 articles were eligible to be included in 
this revision. The articles were then narrowed down 
by the reviewers based on the study of the abstract, 
the title, the keywords and the inclusion criteria. Two 
independent reviewers made the first analysis, if a 
consensus was not reached, the opinion of a third 
reviewer was added. After the first analysis, 18 articles 
were selected. Finally, after their complete analysis 
using the full text, 12 of the selected were included in 
this revision and were studied in detail during in the 
assessment phase. Figure 1 represents the flowchart of 
the entire search process that was conducted until May 
5th, 2018.

The INCLUSION CRITERIA of the present study were:

1. Trials involving gastrocnemius’ MTrPs

2. Research that form part of the rehabilitation field.

3. Articles that can be obtained in full-text version and 
were published in one of the different languages 
spoken by the authors such as English, Spanish, 
Catalan, French, or Italian.

With the aim to assess the quality of the different 
articles included in this revision, the authors used 
the Jadad Scale, if possible, and the U.S. Preventive 
Task Force, both of which are standard in this type 
of investigation. The 3-item scale of Jadad, et al. [13] 
was used to assess the quality of the clinical trial. Scale 
scores can range from 0 to 5 points, with higher scores 
indicating a better quality (Table 1). The standard 
approach to evaluating the quality of individual studies 
was based on a hierarchical grading system of research 
design, in which randomized control trials received the 
highest score (Table 2) [14,15].

Results

Level of evidence
Out of the 277 articles found at the end of the first 

     

  

 

 

 

  

 

 

 

 

  

 

 

 

Potentially relevant studies screened 

(n = 418) 
 

Excluded (n = 400) 

• Non-tricepssurae (n = 343) 

• Non MTrPs (n = 38) 

• Nonhuman studies (n = 17) 

• Unknown language (n = 1) 

• Case report (n = 1) 

 

Excluded (n = 6) 

• Non-trials study (n = 3) 

• Repeated study (n = 1) 

• Non MTrPs study (n = 2) 

 

18 articles potentially eligible 

12 articles finally included 

Figure 1: Flowchart of the study selection.

Table 1: Preventive Services Task Force Hierarchy of research 
design U.S.

I Evidence obtained from at least one properly 
randomized controlled trial.

II-1 Evidence obtained from well-designed controlled trials 
without randomization.

II-2 Evidence obtained from well-designed cohort or case 
control analytic studies, preferably from more than one 
center or research group.

II-3 Evidence obtained from multiple time series with or 
without the intervention. 

III Opinions of respected authorities, based on clinical 
experience, descriptive studies and case reports, or 
reports of expert committees. 
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volunteers) were men and 46.5% (159 volunteers) were 
women. Of these 342 subjects, 45.3% of them (155 
subjects) were included as healthy subjects, whereas 
52.6% of them (187 patients) were included with a 
specific pathology. In the total number of patients 
included as healthy, it is important to note that 27.1% 
of them (42 subjects) were recruited with an ankle 
dorsiflexion limitation. Within the different pathologies 
studied, we can find plantar heel pain (53.5%), plantar 
fasciitis (21.4%), knee osteoarthritis (13.4%), nocturnal 
calf cramps (6.4%), and calf pain (5.3%).

MTrPs characteristics
As an inclusion criterion, the protocol of the different 

studies established the confirmed presence of latent 
MTrPs for 29.2% of participants (100 subjects), active 
MTrPs for 5.0% (17 subjects), both active or latent MTrPs 
for 42.4% of subjects (145 subjects), and unspecified 
MTrPs for 21.3% of volunteers (73 subjects).

Variables
The following variables were used to measure the 

different outcomes in the studies (Table 4):

Pain: Evaluated by the use of Visual Analogic Scale 
(VAS), Pressure Pain Threshold (PPT), or various ques-
tionnaires (FHSQ-pain, NRS, LEFS, BPI, SF-MPQ, SF-12).

Jump performance: This variable was measured in 
one study using the application called “My Jump”, which 
analyzes different jump parameters (jump height, power 
output, optimal force, and velocity). In another study, 
jump performance was assessed through the usage of 
calk marks on the wall.

search, 12 articles were selected to use in this review 
of the scientific evidence (Table 3). Using the U.S. 
Preventative Task Force to evaluate the quality, it can 
be seen that most of the studies present a very high 
(66% of the studies) or medium level of evidence. Only 
two studies present a low level of evidence. Yet when 
evaluating the quality of the clinical trials with the 
Jadad scale, only two studies present a high-quality 
methodology (score higher than 4) while the rest of the 
articles present a low-quality methodology (score less 
than or equal to 2).

Patient characteristics
In this study, 342 subjects were considered. The 

number of participants varied between the articles 
included from 10 to 100, with an average of 29 subjects 
per study. Amongst the population studied, 53.5% (183 

Table 2: The Jadad Scale. 

Question Response option 
and punctuation

(1) Was the study described as 
randomized?

Yes = 1

No = 0

(2) Was the double blinded correct? Yes = 1

No = 0
(3) Losses and exclusions were described? Yes = 1

No = 0
(4) The randomization was adequate? Yes = 1

No = -1
(5) The blinding of methodology was 
correct?

Yes = 1

No = -1

Table 3: Scientific evidence table.

Author Year Journal Sample Evidence level
Devereux, et al. [21] 2018 Journal of strength and conditioning research 40 I/0
   
Bandy, et al. [20] 2017 International journal of sports physical therapy 35 I/4
   
Ye, et al. [22] 2015 Pain Medicine 100 I/5
   
Kim, et al. [16] 2015 Journal of the American Board of Family Medicine: JABFM 12 II - 2/0
   
Moghtaderi, et al. [26] 2013 Advanced biomedical research 40 I/2
   
Grieve, et al. [2] 2013 Manual Therapy 10 I/1
   
Grieve, et al. [25] 2012 Journal of bodywork and movement therapies. 22 Ii-3/-
   
Henry, et al. [17] 2012 Pain research & management 25 II-2/0
   
Grieve, et al. [24] 2009 Journal of bodywork and movement therapies. 20 I/1
   

Ge, et al. [23] 2009 Acupuncture in medicine: journal of the British Medical 
Acupuncture Society 13 I/2

   
Li, et al. [18] 2009 The Clinical journal of pain 11 II-3/ -
   
Ge, et al. [19] 2008 Experimental brain research 14 I/1

https://doi.org/10.23937/2469-5718/1510116


ISSN: 2469-5718DOI: 10.23937/2469-5718/1510116

Simon et al. Int J Sports Exerc Med 2019, 5:116 • Page 4 of 7 •

Table 4: Results table: treatment modalities and related outcomes. 

Author Treatment Variables Results
Devereux, et 
al. [21] 

Control group: no intervention 

Jump Performance 

Global improvement in all 
experimental groups and 
results are statistically 
significant when the medial 
gastrocnemius is treated.

Group 1: Dry needling of MTrPs Rectus femoris 
Group 2: Dry needling of MTrPs Medial gastrocnemius 
Group 3: Dry needling of MTrPs in both

    
Bandy, et al. 
[20]

Control group: Sham group (needles not introduced)
Jump Performance 

Significant improvement 
in jump performance with 
treatment.

Experimental: DN of 4 sites on bilateral gastrocnemius muscle 

    
Ye, et al. [22] Control group: Sham group. Same methods without 

application of Pulsed radiofrequency.
Pain and quality 
of life 

Pain reduced and an 
improvement to the quality 
of life in the EG. Both results 
were statistically significant.

Experimental: ultrasound-guided pulsed radiofrequency in 
the gastrocnemius Pulsed radiofrequency treatment once 
per week. PRF at 42 °C for 5 minutes and 3 mL of 0.5% 
levobupivacaine was injected into the trigger points.

    
Kim, et al. 
[16]

Control group: no treatment

Pain and Insomnia

Both variables present 
statistically significant 
improvements.

Experimental: Injection of 1-2 mL of 0.25% lidocaine into each 
trigger points in the gastrocnemius muscles at 1, 2 and 4 
weeks after the first visit. 

    
Moghtaderi, 
et al. [26]

Control group: ESWT for heel region (3000 shock waves/
session of 0.2 mJ/mm2) 

Pain 

Both control and 
experimental groups present 
a statistically significant pain 
reduction with improved 
results in the EG.

Experimental: ESWT for heel region + gastrocnemius trigger 
points (3000 shock waves/session of 0.2 mJ/mm2 for the heel 
region and 400 shock waves/session of 0.2 mJ/mm2 per each 
trigger point) 

    
Grieve, et 
al. [2] 

Control group: no

Pain, ROM and 
MTrPs prevalence

Treatment received by the 
EG allows an inactivation of 
the ATrPs and an elimination 
of the LTrPs. An increased 
ROM dorsiflexion is also 
observed.

Experimental: MTrPs intervention (pressure release) + self 
MTrP release + home stretching program. 

    
Grieve, et al. 
[25] 

Control group: Sham therapy 

ROM

Treatment of MTrPs of both 
soleus and gastrocnemius 
muscles allows for 
statistically significant results 
in increased ROM.

Experimental group: 10 min of TrP pressure release treatment 
to the identified MTrPs in the Gastrocnemius and Soleus 
followed by 1x 10s passive stretch.

    
Henry, et al. 
[17]

Control group: No 

Pain, Mobility and 
Depression/Anxiety 
Levels

EG presents a significant 
pain reduction and an 
improvement of mobility. 
However, no effect on 
depression or anxiety levels 
were found.

Experimental: injections of local anesthetic (0.25% 
bupivacaine, 25-gauge, 1.5-inch needle).

    
Grieve, et al.  
[24]

Control group: Sham therapy 

Dorsiflexion ROM

Treatment of MTrPs 
allows for a statistically 
significant increase of ROM 
dorsiflexion.

Experimental: Ischemic compression release during 3 minutes 
on each MTrPs 

    
Ge, et al. 
[23]

Control group: No
Reflex responses 
of the tibial nerve

Treatment of MTrPs of 
gastrocnemius shows an 
improvement of the reflex 
response parameters.

Experimental: Electrical stimuli into latent MTrP of 
gastrocnemius 
Experimental: Electrical stimuli into gastrocnemius (no MTrP) 
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[2,24]. Whereas the other study had seen non-significant 
improvement [25]. In one of them, significant results 
were also obtained in increasing the pressure pain 
threshold [25].

Extracorporeal shockwave therapy (ESWT): this 
intervention proved to be significantly efficient in 
reducing pain [26].

Discussion
Once the bibliography had been reviewed, regardless 

of the applied treatment, we observed that intervention 
on trigger-points (both active or latent) improves the 
aforementioned symptomatology, with the exception 
of the patient’s state of anxiety and depression [17]. In 
most of the analyzed studies, when the intervention of 
TP is compared to the control groups (sham group), the 
experimental groups improve in jump capacity [20,21] 
and decrease in pain [16,17,19,22,26]. This causes 
an improved quality of life and athletic ability for the 
patients as demonstrated in the bibliography regarding 
other parts of the body.

All the applied treatments can be classified in two 
groups, invasive and conservative interventions. Some 
studies that use invasive techniques compare dry 
needling with no treatment [21] or with placebo needling 
[20]. Another comparison has been made between the 
use of electrostimulation in the MTrPs and placebo 
treatment without performing the electrostimulation 
[22] or with electrostimulation out of MTrPs area [23]. 
All of these techniques can be included in the treatments 
available to a physical therapist in a wide majority of 
countries. Four studies used injections of substances 
as interventions [16-19], two of those were compared 
to a placebo treatment (injection out of the TP area) 
[18,19] and in the other two there was no control group 
[16,17]. Unlike the first invasive techniques described, 
those injections cannot be included in the treatments 
available for a physical therapist.

Of the non-invasive treatments, we observed that 
the most applied is ischemic compression, which allows 
pain reduction [2], dorsiflexion improvement [24,25], 

Quality of life: The evaluation of this variable was 
done through the use of the SF-36 questionnaire.

Insomnia: It was assessed using the ISI questionnaire.

Depression or anxiety: These variables were mea-
sured through the CES-D and the STAI questionnaires.

Range of motion (ROM) ankle dorsiflexion: The 
evaluation of this variable was assessed in 3 different 
studies, in all of them, a classical two-armed plastic 
goniometer was used.

Mobility: Basic mobility skills (for example, standing 
from a sitting position on standard arm chair, walking 3 
meters, turning, walking back to the chair, and sitting 
down) were evaluated by the TUG questionnaire.

Reflex responses: The H-reflex latency and the 
conduction velocity were studied using intramuscular 
stimulation at MTrPs and non-MTrPs.

Treatment and clinical results
The treatments used were: injections (27.0%), dry 

needling (20.9%), pulsed radiofrequency (20.4%), pres-
sure release (17.4%), ESWT (8.7%), and intramuscular 
electrical stimulation (5.7%) (Table 4).

Injections: This treatment obtains significant results 
in reducing pain [16-19], in improving the quality of 
sleep [16], and in improving mobility [17]. However, no 
improvements were shown for depression or anxiety 
[17].

Dry needling: This treatment allows significant 
results in improving jump capacity [20,21].

Electrostimulation: This intervention, obtains signif-
icant results regardless of its various methods of exe-
cution. In one study, the use of pulsed radiofrequency 
decreased pain and improved quality of life [22]. In an-
other study, the use of intramuscular electrical stimula-
tion permitted the modification of reflex responses [23].

Ischemic compression: This therapy was used in two 
studies. One of the studies that used this therapy had 
seen significant results in increasing ROM of dorsiflexion 

Li, et al. [18] Control group: EMG-guided intramuscular injection (bolus of 
either hypertonic saline (6%, 0.1 mL, each), glutamate (0.1 
mL, 0.5 M, each), or isotonic saline (0.9%, 0.1 mL, each) in 
no-MTrPs  

Pain 

Injections of glutamate or 
isotonic saline solution 
induce an increased level 
of pain that is statistically 
significant. This occurs 
regardless of if the injections 
are in the non-MTrPs, 
suggesting a non-nociceptive 
hypersensitivity at latent 
MTrPs.

Experimental: EMG-guided intramuscular injection (bolus of 
either hypertonic saline (6%, 0.1 mL, each), glutamate (0.1 
mL, 0.5 M, each), or isotonic saline (0.9%, 0.1 mL, each) in 
Latent MTrPs gastrocnemius. 

    
Ge, et al. 
[19]

Control group: Bolus injection of glutamate/isotonic saline 
(0.9%, 0.1 ml) into non-MTrP (2 sessions)

Pain

The results showed that 
glutamate and isotonic saline 
injections into the latent 
MTrPs induced higher peak 
pain intensity than into the 
non-MTrPs.

Experimental group: injection of glutamate (0.1 ml, 0.5 M) into 
a latent MTrP and a control point (a non-MTrP) 
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points (active or latent) did not appear in the majority 
of studies analyzed. Another point that called the 
attention of the authors, was that there was no study 
that compared between invasive interventions and non-
invasive interventions. Each investigation was realized 
comparing one treatment technique with same kind of 
treatment or with a placebo intervention. For the non-
invasive method of treatment, like most of the times 
in physical therapy, the comparison was made with no 
intervention group due to the difficulty of the application 
of a good sham treatment.

Future Investigations
Based on the limitations found in the different 

studies, more research would be necessary in order to 
complete the lack of information in the field of physical 
therapy techniques. For example, it would be necessary 
to investigate and compare the effects of invasive and 
non-invasive interventions in the treatment of MTrPs. 
There should also be more research to confirm the 
results already found by increasing the sample size or 
improving the differentiation between LTrPs and ATrPs. 
A new line of investigation could also be used to analyze 
the effect of the treatment of MTrPs on skeletal muscle’s 
contractile properties as this area of knowledge is not 
currently being investigated.
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