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ABSTRACT

Background: Myofascial pain syndrome is a non-inflammatory disorder that manifests as referred pain and stiff-
ness, with its primary feature being the presence of myofascial trigger points (MTrP). Several methods exist to treat
this syndrome, and one of the earliest described techniques involves the invasive use of direct current.

Study design: A randomized, double-blind, sham-controlled pilot trial.

Participants: Adults (18-48 years) with active myofascial trigger points (MTrPs) in the upper trapezius were re-
cruited. Exclusion criteria included prior shoulder or neck surgery, fibromyalgia, anticoagulant use, pregnancy, or
BMI > 28 kg/m?.

Interventions: Participants were randomly allocated to a low-intensity galvanic current group or a sham group.
The active group received static percutaneous microelectrolysis with a 0.3 x 25 mm acupuncture needle and cur-
rent intensities ranging from 0.12 mA to 0.6 mA (2.53 mA/cm?) for three 60-second cycles. In the sham group, the
needle was inserted superficially (up to 3 mm) over the upper trapezius region without reaching the muscle, and
no electrical current was applied.

Objectives: To compare the effects of low-intensity galvanic current on pressure pain threshold levels and elec-
tromyographic pattern (basal and peak) in individuals with myofascial trigger points in the upper trapezius muscle.

Materials and Methods: Pressure pain threshold (PPT) and surface electromyographic (EMG) (basal and isomet-
ric peak and RMS) were measured at baseline, 1 minute, and 10 minutes post-intervention. Independent-sample
t-tests and effect sizes (Cohen’s d) were calculated (p < 0.05).

Results: Sixteen participants were randomized, with eight allocated to each group. No statistically significant dif-
ferences were observed between groups for PPT or EMG variables. However, medium effect sizes were observed
for resting and isometric root mean square (RMS) EMG activity at 1 minute post-intervention, and a large effect size
for resting peak EMG activity at 1 minute.

€9 4.0 BY-NC-SA Invasive Physiother Musculoskelet Med. 2026;2:¢23 B4 Correspondence: carlos.egirasol@gmail.com 1


mailto:carlos.egirasol%40gmail.com?subject=
https://orcid.org/0000-0002-3901-582X
https://orcid.org/0000-0002-9965-0059
https://orcid.org/0000-0003-1854-1756
https://orcid.org/0000-0002-0004-5992
https://doi.org/10.63360/ipmm.v2.e23
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es

Invasive Physiother Musculoskelet Med. 2026;2:23 https://doi.org/10.63360/ipmm.v2.e23

Conclusions: In this pilot trial, no statistically significant between-group differences were observed. Although
moderate-to-large effect sizes were observed for some EMG variables immediately post-intervention, these results
should be interpreted cautiously. Larger trials with longer follow-up are needed.

Keywords: galvanic current; pain; surface electromyography.

1. Introduction

Myofascial pain syndrome is a musculoskeletal condition characterized by regional muscle
pain, often perceived as deep and diffuse, arising from hyperirritable trigger points within taut
bands of skeletal muscle*. Numerous diagnostic components exist, but the primary criterion
is muscle irritability that occurs when the muscle is stressed by pressure or stretching, produc-
ing a localized sore spot or referred pain. A palpable muscle band may be observed, indicat-
ing a spasm in a small portion of the muscle*. These changes can lead to local ischemia®,
triggering the release of pro-inflammatory substances, nociceptive stimulation, and increased
muscle tone, creating a self-perpetuating cycle®. Some studies have indicated autonomic and
microcirculatory alterations surrounding a myofascial trigger point (MTrP)®). The pain is typical-
ly constant and deep, and myofascial pain is a prevalent condition, often serving as an initial
entry point into healthcare services'.

The clinical features include local hyperalgesia; referred or irradiated pain that intensifies with
pressure (active MTrPs); taut bands; occasional local twitch responses; muscle weakness; re-
duced range of motion; and altered movement patterns, often associated with central sensiti-
zation. Manual muscle palpation is an important procedure for the clinical assessment of MTrPs
68 However, its diagnostic accuracy is limited by the absence of a gold standard and the dif-
ficulty of quantifying hypersensitivity. These limitations can be partially overcome by pressure
algometry, which applies increasing force over a constant surface to quantify the minimum
pressure that induces pain or discomfort, known as the pressure pain threshold (PPT), typically
reported in kg/cm? or kilopascals (kPa)®?. The upper trapezius fibers are most commonly af-
fected and are considered the most sensitive muscle to pressure based on algometry studies
involving various muscles of the shoulder girdle"*. The identification of reduced PPT values
over MTrPs has been shown to be a reliable procedure in their clinical assessment*?.

Surface electromyography (sEMG) studies have reported detecting spontaneous electrical ac-
tivity in regions identified as MTrP. Electromyography measures musculoskeletal bioelectrical
activity using invasive or non-invasive methods!****. sEMG is preferred because it is non-inva-
sive and allows analysis during movement. The data obtained are considered in physical exam-
ination and help verify neuromotor integrity**.

Several methods exist to treat this syndrome, including electrophysical agents®*¥. One of the
earliest described currents is direct current (DC) or galvanic current, characterized by its unidi-
rectional nature, where the accumulated energy in the stimulated biological tissues promotes
electrochemical changes®. These effects are termed polar effects. In contrast, a relatively new
and increasingly prominent rehabilitation technique involves the invasive use of DC"?, such as
percutaneous microelectrolysis (MEP)*?. MEP is a minimally invasive procedure where low-in-
tensity DC (up to 0.98 mA) is delivered via acupuncture needles, generating a high current densi-
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ty (approximately 3.8 mA/cm?)?. In addition to local analgesia, it is expected to induce a locally
controlled inflammatory process that promotes tissue repair. These effects reinforce its mech-
anism of action in the rehabilitation of individuals with myofascial trigger points, particularly in
the trapezius muscle, commonly associated with neck pain?.

However, evidence on immediate electromyographic responses following percutaneous mi-
croelectrolysis at myofascial trigger points remains scarce and inconclusive, particularly in
randomized, sham-controlled designs. Therefore, the aim of this randomized pilot trial was to
analyze the effect of percutaneous microelectrolysis on myofascial trigger point activity and
pain pressure threshold in the upper trapezius muscle in healthy adults. It is hypothesized that
percutaneous microelectrolysis will reduce MTrP activity and increase the pain pressure thresh-
old compared to baseline.

2. Materials and Methods

2.1 Study design

This was a randomized, double-blind, sham-controlled pilot trial. Participants were randomly
assigned to two groups (Sham or Static Percutaneous Microelectrolysis) using a computer-gen-
erated sequence. The study methodology followed all the guidelines established by the Con-
solidated Standards of Reporting Trials (CONSORT)"*?, and the Recommendations from the In-
ternational Society of Physiotherapy Journal Editors®®",

Assessments were performed at baseline and at 1- and 10-minute post-intervention. The pri-
mary outcome was MTrP activity assessed by SEMG (MyoPlus Pro, NeuroTrac, UK). sSEMG vari-
ables included resting peak activity (Resting EMG Peak), resting root mean square (Resting EMG
RMS), isometric peak activity during voluntary contraction (Isometric EMG Peak), and isometric
root mean square (Isometric EMG RMS). Secondary outcomes included pain pressure thresh-
old (PPT), measured using an FDX® 25 algometer (Wagner Instruments, Greenwich, USA). The
algometer tip (1 cm?) was positioned perpendicular to the upper trapezius fibers above the
MTrP, and compression was applied at approximately 0.5 Kg/cm?/s until the participant report-
ed pain. Each point was measured three times, and the average value was recorded.

2.2 Ethics

The study was conducted in accordance with the Declaration of Helsinki, and approved by the
Ethics Committee of Universidad Maimonides (protocol code A-01-CEBBAD-20, approved on
October6,2020). This study was registered as a clinical trial on ClinicalTrials.gov (NCT05478928).
The volunteers were properly informed about the research project, its objectives, and its char-
acteristics, and all of them signed the informed consent form.

2.3 Participants

To be included in the trial, participants of both sexes aged between 18 and 48 years were re-
quired to present active myofascial trigger points (MTrPs), either unilateral or bilateral. Trigger
point diagnosis was performed according to the clinical criteria described by Simons et al.” and
Gerwin et al.””). These included a palpable taut band in the skeletal muscle, a hypersensitive
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spot within the taut band, reproduction of the patient's typical referred pain with compression
(up to 3.0 kg/cm?), and a possible local twitch response. Consistent with contemporary con-
sensus recommendations®, the presence of a cluster of core criteria (taut band, hypersensitive
spot, and reproduction of referred pain) was considered essential for MTrP diagnosis, while ad-
ditional findings, such as the local twitch response, were considered supportive but not man-
datory. Trigger point localization was performed through standardized manual palpation prior
to needle placement. These criteria have demonstrated acceptable inter-rater reliability'*.

Participants with a history of neck and shoulder surgery, needle phobia, temporomandibular
dysfunction, use of anticoagulants, receiving other treatments for myofascial trigger point, fi-
bromyalgia, endocrine disorders, pregnancy, or obesity with a body mass index (BMI) greater
than 28 kg/m? were excluded.

The following data were collected: personal data (name, phone number, gender, age, upper
limb dominance), body mass, height, BMI, previous diseases, drug use, and current history of
surgery, physical therapy, or physical training. During the physical examination, the PPT was
measured.

2.4 Randomisation and blinding

The research team conducted recruitment. The researcher responsible for the analyses and the
participants did not know which group would be allocated to. Two other researchers conduct-
ed the assessments and intervention protocols, and another was responsible for data process-
ing and analysis.

The eligible participants were randomized to one of two groups: low-intensity galvanic current
or sham. Randomization was performed by an investigator who was not involved in data col-
lection and outcome assessment, using a digital software (Excel, Microsoft Corporation by Im-
pressa Systems, Santa Rosa, California, United States of America), and the secrecy of allocation
was maintained by opaque envelopes that were sealed and only opened by the researchers
responsible who applied the intervention, after the evaluation and before the intervention. The
investigator was responsible for evaluations, and the patients were blinded to their group allo-
cation throughout the study period.

2.5 Intervention

For the active group (Static Percutaneous Microelectrolysis), a Sveltia DC (Sveltia, Argentina) de-
vice was used, attached to a dispersing electrode (area: 28.26 cm?) and an acupuncture needle
(0.3x2.5cm). The circuit was closed by placing the dispersing electrode in the arm contralateral
to the trapezius muscle to be treated. The current intensity was progressively delivered to the
needle between 0.12 mA and 0.6 mA (current density: 2.53 mA/cm?). If the participant reported
discomfort, the procedure was interrupted and resumed only after the discomfort ceased, in a
total of three 60-second cycles of active therapy (total dose of 108 mC). An interval of 30 seconds
was provided between active cycles, resulting in a total therapy time of 240 seconds. No nee-
dle movement occurred. The electrolysis protocol was selected based on previously described
clinical applications of percutaneous microelectrolysis®“®. Finally, for the control group, a 0.3 x
25 mm acupuncture needle was inserted perpendicularly to a superficial depth of up to 3 mm
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in the skin overlying the upper trapezius region, without reaching the muscle tissue or the my-
ofascial trigger point, and remained in place for the same duration as in the active group. No
electrical current was applied. All procedures were performed by the same researcher to ensure
greater reliability. All proposed parameters are shown in Table 1.

Table 1. Parameters proposed for intervention.

Parameters Sham Percutaneous Microelectrolysis
Needle 0.3x2.5cm 0.3x2.5cm
Dispersive Electrode Area 28.26 cm? 28.26 cm?
Frequency of movements Static Static

Current Intensity Off 0.6 mA

Cycle 3 3

Active Time 0 60

Total Time 240 sec 240 sec

Total Dose - 108 mC
Intervention Place Perpendicular to the trigger point of the upper trapezius muscle

2.6 Outcomes

The primary outcome was the change in MTrP electrical activity assessed by surface electro-
myography, including resting peak activity, resting root mean square (RMS), isometric peak ac-
tivity, and isometric RMS. The secondary outcome is the change in pain pressure threshold,
measured with an algometer (FDX® 25) at baseline, 1 minute, and 10 minutes post-intervention.

2.7 Statistical analysis

To analyze the relationship of the variables, initially, the distribution of the data was observed
through the Shapiro-Wilk test. Descriptive statistics were used to present the means, standard
deviations, and 95% of Confidence Interval (Cl) of the participant characteristics. Indepen-
dent-sample t-tests were used to assess whether there were significant differences between the
groups, with outcomes presented as mean differences and 95% Cls for the group-time relation-
ship. The p-value was set at 0.05. An additional analysis was also used, where the bootstrapping
technique was performed simulating a sample size of n1000, with 95% Cl and Bias-corrected
and accelerated (BCa)"?". The effect size was determined by Cohen's d, and the interpretation
of the values was based on the classification established by Cohen'*: lower than 0.2 as a small
effect, around 0.5 as a moderate effect, and above 0.8 as a large effect. Given the exploratory
nature of this pilot trial, effect sizes were emphasized alongside p-values. Statistical processing
was performed using SPSS® software, version 20.0 (Chicago, IL, USA). Analyses were conduct-
ed according to the intention-to-treat principle, as all randomized participants completed the
intervention and follow-up assessments and were analyzed according to their original group
allocation.
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3. Results

3.1 Participants flow and baseline characteristics

A total of 16 participants were assessed for eligibility and met the inclusion criteria. All eligible
participants were randomized and allocated to one of two groups: the Low-Intensity Galvanic
Current group (n =8) or the Sham group (n = 8). No participants were excluded after randomiza-
tion, and no losses to follow-up or missing outcome data were observed.

No adverse events were reported during or after the intervention in either group. The flow of
participants through each stage of the randomized trial is presented in Figure 1, in accordance
with CONSORT guidelines. Baseline demographic and clinical characteristics of the participants
are summarized in Table 2, showing comparable values between groups at study entry.

Table 2. Descriptive and clinical characteristics of participants.

Sham Percutaneous Microelectrolysis
Outcomes Mean SD Median ~ 1s'Qt. 3¢Qt. Mean SD Median  15Qt. 3% Qt.
PPT - Pre 1.84 0.85 1.56 1.25 2.53 2.06 0.43 2.18 1.61 2.39
PPT - Post 1 min 2.33 0.82 2.22 1.60 3.15 2.46 0.73 2.66 1.73 2.95
PPT - Post 10 min 2.64 1.17 2.26 1.64 3.65 274 1.14 3.05 1.63 3.78
Resting EMG Peak - Pre 14.80 19.80 6.00 5.45 17.80 5.92 2.84 5.35 418 6.88
Resting EMG Peak - Post 1 min 5.96 2.24 5.85 3.78 8.33 10.10 5.37 9.25 5.98 14.30
Resting EMG Peak - Post 10 min 7.31 3.1 6.85 473 10.30 7.01 3.62 5.85 3.95 10.50
Isometric EMG Peak - Pre 49.20 18.30 41.90 33.60 66.10 89.30 73.80 59.70 38.90 112.00
Isometric EMG Peak - Post 1 min 67.10 27.30 57.00 43.50 96.20 83.00 56.50 67.50 39.40 144.00

Isometric EMG Peak - Post 10 min 62.50 22.00 57.40 42.40 78.20 81.20 76.80 57.10 43.70 93.60

Resting EMG RMS - Pre 3.31 1.37 3.30 1.95 4.30 3.61 1.57 3.35 2.29 4.55
Resting EMG RMS - Post T min 2.49 1 2.10 1.73 2.95 3.46 1.51 3.20 214 4.45
Resting EMG RMS - Post 10 min 3.45 1.44 3.35 215 4.88 414 2.49 3.45 2.15 5.75
Isometric EMG RMS - Pre 31.90 15.80 28.40 19.20 44.50 36.40 26.40 30.60 17.50 44.00
Isometric EMG RMS - Post T min 31.20 8.11 32.10 25.70 39.10 40.30 21.20 30.50 26.40 55.80
Isometric EMG RMS - Post 10 min 31.40 8.57 31.90 25.10 36.90 37.50 24.10 28.20 24.50 45.00

SD: Standard Deviation; 7 Qt: 15! Quartile; 3@ Qt: 3™ Quartile; PPT: Pressure Pain Threshold; RMS: Root Mean Square.
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[ Enrollment ]

Assessed for eligibility (n = 16)

l

Randomised (n = 16)

l [ Allocation | i

Sham (n = 8) Low-intensity Galvanic Current (n = 8)
Allocated to intervention (n =§) Allocated to intervention (n = 8)

* Received allocated intervention (n = 0) * Received allocated intervention (n = 0)

= Did not receive allocated intervention (n =0) = Did not receive allocated intervention (n =0)

[Analysis and Follow-up}

Lost to follow-up (n =0) Lost to follow-up (n =0)
All participants were included in the final analysis All participants were included in the final analysis
(n=8) (n=8)

Figure 1. Participants flow diagram.

3.2 Result for each outcome

As a result, although no statistically significant differences were observed between groups for
the variables studied, change score analysis (A1 min-baseline; A10 min-baseline), presented
in Table 3, enabled examination of within-group variations over time. Some results indicated
moderate to strong effects, as interpreted according to Cohen's d criteria®®.

Table 3. Baseline values and change scores (A1 min-baseline; A10 min-baseline) for pressure pain threshold and electromyographic vari-
ables in both groups.

Outcome Baseline A 1 min—baseline A 10 min—baseline
PPT (Sham) 1.84 0.49 0.79
PPT (Percutaneous Microelectrolysis) 2.06 0.39 0.68
Resting EMG Peak (Sham) 14.80 -8.80 -7.45
Resting EMG Peak (Percutaneous Microelectrolysis) 592 422 1.09
Isometric EMG Peak (Sham) 49.20 17.93 13.30
Isometric EMG Peak (Percutaneous Microelectrolysis) 89.30 -6.30 -8.06
Resting EMG RMS (Sham) 3.31 -0.83 0.14
Resting EMG RMS (Percutaneous Microelectrolysis) 3.61 -0.15 0.53
Isometric EMG RMS (Sham) 31.90 -0.78 -0.50
Isometric EMG RMS (Percutaneous Microelectrolysis) 36.40 3.96 1.13
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3.2.1 Surface Electromyography

For Baseline Electrical Activity and Isometric Electrical Activity, the analysis revealed average
effect sizes for the variables associated with the root mean square (RMS), both evaluated one
minute post-intervention. For resting peak EMG activity measured one minute after the inter-
vention, a large effect size was observed, suggesting that this specific variable may have been
more responsive to the intervention in terms of changes in electrical activity.

3.2.2 Pressure Pain Threshold

No significant differences were detected in PPT values over time between groups. While the
mean and standard deviation fluctuated, these variations did not translate into statistically sig-
nificant differences or large effects. All descriptive characteristic data are shown in Table 2, and
the results of the Independent-sample t-tests, with their respective effect sizes, are shown in
Table 4.

Table 4. Outcomes of the interactions between time and group variables for Pressure Pain Threshold and Surface Electromyography for base-
line peak electrical and isometric electrical activity.

95% CI (Bootstrap)

p Mean Diff. Cohen's d
Lower Upper
PPT - Pre 0.52 -0.22 -0.85 0.40 0.32
PPT - Post 1T min 0.74 -0.12 -0.85 0.57 0.17
PPT - Post 10 min 0.85 -0.10 -1.01 0.91 0.08
Resting EMG Peak - Pre 0.24 8.84 -0.32 21.01 -0.62
Resting EMG Peak - Post 1 min 0.06 -4.17 -8.71 0.40 1.00
Resting EMG Peak - Post 10 min 0.86 0.30 -3.25 4.08 -0.08
Isometric EMG Peak - Pre 0.17 -40.07 -08.92 2.71 0.74
Isometric EMG Peak - Post 1 min 0.48 -15.85 -59.17 20.20 0.35
Isometric EMG Peak - Post 10 min 0.52 -18.71 -86.26 25.62 0.33
Resting EMG RMS - Pre 0.69 -0.29 -1.80 1.11 0.20
Resting EMG RMS - Post T min 0.16 -0.96 -2.26 0.36 0.73
Resting EMG RMS - Post 10 min 0.51 -0.68 -2.70 1.04 0.33
Isometric EMG RMS - Pre 0.69 -4.42 -26.22 15.03 0.20
Isometric EMG RMS - Post T min 0.27 -9.16 -25.96 4.62 0.56
Isometric EMG RMS - Post 10 min 0.52 -6.05 -24.01 7.33 0.33

PPT: Pressure Pain Threshold; RMS: Root Mean Square.
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4. Discussion

The aim of this study was to analyze the effect of percutaneous microelectrolysis on MTrP activ-
ity and pain pressure threshold in the upper trapezius muscle. No statistically significant differ-
ences were observed between groups. Moderate-to-large effect sizes were identified for some
EMG variables. However, these findings should be interpreted cautiously due to the pilot design
and limited sample size. Change score analysis revealed temporal variations in peak EMG activ-
ity within groups, particularly at 1-minute post-intervention. The study may have been under-
powered to detect between-group differences. Given the multifactorial nature of pain, further
investigation using diverse assessment tools and adequately powered designs is warranted.
Although the current literature on MEP remains limited, emerging evidence has explored its
potential applications?®#,

Rehabilitation interventions, including physical therapy modalities such as therapeutic exer-
cise, manual techniques, and physical agents, have been shown to significantly reduce muscu-
loskeletal pain'®*. However, musculoskeletal pain itself is a multifaceted condition that may
affect various structures and tissues, presenting as either localized or widespread, acute or
chronic®. Such pain often leads to functional impairment, directly impacting patients' overall
health®=2,

Percutaneous Microelectrolysis has been proposed as a promising approach for pain manage-
ment and the resolution of tissue dysfunction due to its unique mechanisms. Unlike thermal
interventions, MEP induces a controlled local inflammatory response, promoting soft tissue
regeneration'*®. Additionally, it activates numerous inflammatory mediators, facilitating proper
phagocytosis®. Another possible mechanism involves neurophysiological modulation. Ronzio
et al.®¥ suggest that PME may directly influence pain regulation, a finding supported by differ-
ent groups”>*¥, who observed activation of the parasympathetic nervous system during MEP
application.

Regarding clinical management, recent studies indicate that MEP may be slightly more effective
than dry needling in reducing pain in the short, medium, and long term®*. Similarly, a sys-
tematic review and meta-analysis®® found that percutaneous microelectrolysis, particularly
when combined with other interventions, may improve pain and disability in the short- to me-
dium-term. Given the substantial economic, social, and psychological burdens associated with
musculoskeletal pain®"=% MEP presents a compelling option for clinical intervention. There-
fore, percutaneous microelectrolysis may be considered as a complementary intervention
within multimodal treatment approaches for myofascial trigger points.

In a multimodal therapeutic approach, MEP may be further enhanced by integration with diag-
nostic imaging, such as ultrasound guidance. Recent findings suggest that ultrasound-guided
percutaneous needle electrolysis can effectively reduce pain in tendinopathy, though optimal
dosimetry, target populations, and potential adverse effects require further investigation“?.
Conversely, some studies argue that Percutaneous Microelectrolysis, even when combined
with therapeutic exercise, does not provide additional benefits for pain intensity or disability in
conditions such as chronic rotator cuff tendinopathy“Y. The key consideration, therefore, is es-

Girasol CE, Escobar Duran N, D'Almeida SM, Ronzio OA. Influence of Percutaneous Microelectrolysis in the Upper Trapezius. ..

9



Invasive Physiother Musculoskelet Med. 2026;2:23 https://doi.org/10.63360/ipmm.v2.e23

tablishing an algorithmic clinical decision-making framework, as proposed by Girasol et al."*?),
that emphasizes intervention strategies based on clinical signs and symptomatic progression.

Considering directional factors such as clinical algorithms and scenarios of specificity and sci-
entific robustness, the therapeutic window approach stands out. In this context, advancements
such as the review by Ortiz et al.”® are necessary, as they highlight optimal amplitude ranges
and sufficient energy levels to promote therapeutic responses. Supporting this line of investi-
gation, the group of Sanchez-Gonzalez et al.** also emphasizes research on different current
intensities.

In the present study, the electrolysis protocol was selected based on previously described clini-
cal applications of percutaneous microelectrolysis, in which short stimulation periods are com-
monly used due to the localized delivery of galvanic current through an acupuncture needle
directly into the trigger point. Unlike conventional electrotherapy modalities, which typically
require longer application times to modulate peripheral or central pain pathways via trans-
cutaneous stimulation, percutaneous electrolysis targets the affected tissue more directly. By
combining needle insertion with electrical current, this approach may induce localized electro-
chemical reactions and mechanical stimulation, resulting in controlled microtrauma that may
contribute to tissue repair and symptom modulation. Nevertheless, further studies are warrant-
ed to determine optimal stimulation parameters and to better understand the neurophysiologi-
cal mechanisms underlying the potential analgesic effects of this intervention, as well as its role
in improving functional outcomes*?,

Although no statistically significant between-group differences were identified, change score
analysis revealed temporal variations in some EMG peak variables. As this pilot trial was not
powered to detect group x time interactions, the possibility of type Il error cannot be exclud-
ed. These findings should be interpreted cautiously due to the small sample size and short
follow-up period. A baseline imbalance in resting peak EMG values was observed, which may
have influenced change estimates due to regression to the mean; baseline-adjusted models
were not applied given the limited sample size. Larger adequately powered trials using adjust-
ed analytical approaches are warranted to confirm these findings and better define clinically
meaningful effects.

5. Conclusions

In this pilot trial, adding low-intensity galvanic current to needling did not result in statistically
significant between-group differences in pressure pain threshold or electromyographic activity
compared with the sham condition. Although moderate-to-large effect sizes were observed in
some EMG variables immediately post-intervention, these findings should be interpreted cau-
tiously given the small sample size and short follow-up period. Further adequately powered
studies are warranted.
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