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Abstract

Introduction: The Achilles tendinopathy with tendon injuries are the third most common in the musculoskeletal system.
New therapies have been proposed for the treatment of tendinopathy as Percutaneous Microelectrdlisis (MEP ®). Objec-
tives: The aim of this study was to evaluate the effects of MEP ® on tendinopathy of Achilles. Method: This was a con-
trolled clinical trial, randomized study. The sample comprised 20 patients with Achilles tendinopathy. The volunteers were
randomly divided into two groups, control (G1) underwent conventional treatment protocol and experimental (G2) which
was under the application of MEP. We made two visits per week for a month, totaling eight sessions. As evaluation method
were used four questions from Visa-A questionnaire related to the functionality and exercise pratice. Data were analyzed
using paired and independent T test. Results: The pain when walking down stairs has been observed a reduction in G1
(p <0.05) and G2 (p <0.001) before and after the protocols. Among the groups there was a greater reduction in G2 (p
<0.001). Pain after heating was observed a reduction in G2 (p <0.001). Among them there was a greater reduction (p
<0.05) in G2. For pain was observed after walking a reduction in G1 (p <0.05) and G2 (p <0.001) before and after the pro-
tocols. Among them there was a reduction (p <0.05) higher in G2. In pain after exercise was observed a reduction in G2
(p <0.001). Among the groups there was a greater decrease in G2 (p <0.05). Conclusion: We conclude that the MEP ®
helps reduce pain in functional activities.
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Resumo

Introducgdo: As tendinopatias de calcaneo sdo a terceira lesdo tendinosa mais frequente no sistema musculoesquelético.
Novas alternativas terapéuticas tém sido propostas para o tratamento de tendinopatia como a Microelectroélisis Percutanea
(MEP®). Objetivos:O objetivo desse estudo foi avaliar os efeitos da MEP® nas tendinopatias de calcaneo. Método: Tra-
ta-se de um ensaio clinico controlado, randomizado. A amostra foi composta por 20 pacientes que apresentavam tendino-
patia de Aquiles. Os voluntarios foram separados aleatoriamente em dois grupos, o controle (G1) submetido ao protoco-
lo de tratamento convencional e o experimental (G2) a aplicagdo da MEP. Foram realizados dois atendimentos por semana
durante um més, totalizando oito atendimentos. Como método de avaliagdo foi utilizado 4 perguntas do questionario Vi-
sa-A relacionadas a funcionalidade e a pratica de exercicio. Os dados foram analisados através do teste t pareado e inde-
pendente. Resultados: Na dor ao descer escadas foi observado uma redugao no G1 (p<0,05) e G2 (p<0,001) antes e de-
pois dos protocolos. Entre os grupos verificou-se uma redugdo maior no G2(p<0,001). Na dor apds o aquecimento foi ob-
servado uma reducdo no G2 (p<0,001). Entre eles observou-se uma redugdo maior (p<0,05) no G2. Para a dor apds ca-
minhada foi verificada uma redugdo nos G1 (p<0,05) e G2 (p<0,001) antes e depois dos protocolos. Entre eles observou-
-se uma reducdo (p<0,05) maior no G2. Na dor apds Exercicio foi observado uma reducdo no G2 (p<0,001). Entre os gru-
pos observou-se uma queda maior no G2(p<0,05). Conclusdo: Concluimos que a MEP® favorece a redugdo da dor em
atividades funcionais.

Palavras-chaves: Tendao calcaneo, tendinopatia, dor, modalidades da fisioterapia, eletroterapia, Analgesia, Eletrdlise, Es-
timulagdo Elétrica.
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INTRODUCTION

Tendinopathy is a term for painful conditions in pe-
ritendinea region as a result of overuse and tissue de-
generation.® The increasing number of high performan-
ce sports activities in adults is contributing to the gro-
wing incidence of such injuries. Moreover, in most cases
affects men between 30 and 50 years old during sports
activities. Among the tendinopathy, tendinosis which is
related to tissue degeneration from the aging process or
vascular compromise and tendonitis that is most known
tendinopathy, which comes from microtrauma with par-
tial rupture of the tendon fibers and local inflammation.
@ The Achilles tendinopathy are the third highest fre-
quency of involvement, being surpassed only by the ten-
dons of the rotator cuff muscles and the coming of the
quadriceps extensor mechanism.®

The classic signs and symptoms of calcaneal tendi-
nopathy are pain and swelling, induced mainly by exer-
cise and exacerbated during or after walking or running
up and down stairs, beyond the pain when performing
a tendon elongation and perform muscle strengthening
and during the performance of functional activities.®
Tendinopathy cause major limitation, because despite
being a localized problem, it is a condition that worsens
with mainly functional activity, among them the impor-
tant function of locomotion when the impairment is the
calcaneus, considering that the Achilles tendon holds up
to 12.5 times body weight.® Therefore, it is a condition
that directly affects the functionality of the activities of
the individual, leading to painful and even disabling pro-
cesses, with worse quality of life.®®

Resource use of electrothermal has been of great
importance to physiotherapy treatment in decades. Ho-
wever, these resources are being innovated frequently
with new eletrotherapy technological alternatives. Thus,
new therapies have been proposed for the treatment of
tendinopathy. Among these we have Percutaneous Mi-
croelectrélisis (MEP®), which is a minimally invasive
method which involves the application of a galvanic cur-
rent that promotes a local inflammatory process and ac-
celeration of repair of the affected tissue.®

Percutaneous Microelectrdlisis (MEP®) is a techni-
que that utilizes a galvanic current of the order of mi-
croamps, percutaneously applied to an acupuncture ne-
edle is connected to the cathode. This allows the cur-
rent density to reach 2.5 to 5 mA/cm?. Although the
use of tendinopathy, trigger points and muscle injuries,
among other conditions, spread widely in Latin Ameri-
ca. The galvanic current produces electrochemical phe-
nomena, electrolysis and electrophoresis. When the ca-
thode is applied to the healthy tissue of the sodium ion
(Na+) reacts with water (H,0) to form sodium hydroxide
(NaOH) and hydrogen (H,). NaOH is an alkaline caustic
electrolyte generates an athermal ablation. The electro-
chemical reaction generates a melting point and an in-
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crease of the pH, and become alkaline ¢:®

Considering the importance of the Achilles tendon
to the function of movement and its relationship with the
activities of daily living, tendinopathy of this fabric is a
factor of disability that directly affects the functional ca-
pacity of patients with this pathology. The MEP® con-
sists of a minimally invasive, safe and easy to use appli-
cation with fast therapeutic and biological effects, provi-
ding an alternative for the treatment of tendinopathy. As
clinical practice shows MEP® has shown improvement in
pain and function, but lack clarity on the scientific evi-
dence, due to the scarcity of studies on this method to
prove its effects. Thus he will need further study, the-
refore the aim of this study was to analyze the effects
of MEP® on Achilles tendinopathy and check the score
range of the VISA-A questionnaire related to pain and
function before and after sessions.

METHODS

This is a randomized controlled clinical trial, con-
ducted in at physiotherapy department of Clinicas Inte-
gradas do Centro Universitario do Rio Grande do Norte
- UNI-RN. Clinical procedures of this research had only
start after the approval of the Research Ethics Commit-
tee of Universidade Potiguar - CEP/UNP with protocol
number 099/2011, according to the Declaration of Hel-
sinki.

Population and sample

The study population consisted of 20 patients with
clinical diagnosis of Achilles tendinopathy, of both gen-
ders, aged 20-50 years, mean 45.4 years, who had
symptoms for at least six months of the beginning treat-
ment. The inclusion criteria were patients who had pain
in any region of the ankle and Achilles tendon, patients
without pregnancy were not using cardiac pacemakers,
who did not have cognitive deficits that interfere with
the administration of the questionnaires. Individuals in
the previous month or during the study have modified
the analgesic or anti-inflammatory treatment usual and
they missed two or more treatment sessions were exclu-
ded from the study.

After sample selection, subjects were randomly se-
parated into two groups, the control (G1) and the expe-
rimental (G2). To collect general data of patients a form
of physiotherapy assessment consists of identification,
medical conditions, history of present illness, pathologi-
cal and family history, lifestyle habits, medications and
physical examination (inspection and palpation) was
used as model used by the physiotherapy sector of UNI-
-RN adapted to pathology.

After application of the evaluation form, the ques-
tionnaire Victorian Institute of Sports Assessment Achil-
les (VISA-A),” who demonstrated as a valid tool for eva-
luation, with high reliability, simple and easy to apply,
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which was used to evaluate severity of symptoms of ten-
dinopathy and the functional capacity of the individu-
al, among these the level of pain while performing func-
tional activities such as: When descending stairs, after
warming, post-exercise and post- walk.

Procedures

After the recruitment of volunteers as the inclusion
criteria were then explained the purpose of the resear-
ch, as well as signing the Informed Consent, whereby
patients authorized research, as prescribed by Resolu-
tion 196/69 of the Conselho Nacional de Saude.

Followed the signing of informed consent, patient
assessment was made with application of VISA-A ques-
tionnaire, with questions about the pain in functional or

(control) and G2 (experimental) were subjected to the
treatment protocol was conducted in two visits per week
for a month, totaling 8 sessions. The procedures used in
each group of this study are consistent with the adop-
ted protocols for the conservative treatment of tendino-
pathy®219 described in Chart 01 below:

In addition to conventional treatment, G2 under-
went the standard treatment protocol and application
of MEP once a week after the exercise protocol, appli-
cations totaling four for a month. The device Percutane-
ous Microelectrolisis MEP®, the Fisiomove® brand was
used. The execution was as follows: the patient was po-
sitioned in the prone position and then was done clean-
ing the site with alcohol. The needles were introduced
on 3 occasions during each session, at different points

exercise-related activities. After this, two groups: G1 of the Achilles tendon region, with a needle of 0.22 x 13

Chart 01. Procedures to conduct treatment.

G1 = Control G2 = Experimental

1- Warming In Stationary Bike (10');
1- Warming In Stationary Bike (10"); . Y (107

. i 2-Stretching muscles: adductors, abductors, hamstrings and
2-Stretching muscles: adductors, abductors, hamstrings and plantar Y
plantar flexors (3 x 30”);
flexors (3 x 30");

. . 3- Friction massage in the calcaneal tendon (5');
3- Friction massage in the calcaneal tendon (5’); . .
. . 4- Stretching of the plantar fascia;
4- Stretching of the plantar fascia; . . "
i i " 5- Eccentric exercises for plantar flexors (3 x 15 repetitions).
5- Eccentric exercises for plantar flexors (3 x 15 repetitions). L
6- MEP application (1x per week).

Subtitle: G1 = control; G2 = experimental

Table 01. Descriptive analysis and normality Scores for the VISA-A questionnaire regarding pain when walking down stairs, after
warming, post-walk and post-exercises before and after the protocols in control and treated groups.

Level of pain N Mean g::i‘:tai;: Mi:iaTnum Ma;zi:i:um tlé:t P value
Walking down stairs: G1 before 10 6.90 2.55 1 10 1.159 0.136
Walking down stairs: G1 after 10 5.10 2.46 0 8 0.766 0.600
Walking down stairs: G2 before 10 6.80 3.99 0 10 0.690 0.728
Walking down stairs: G2 after 10 1.90 2.07 0 5 0.011 0.259
After warming: G1 before 10 5.60 3.02 0 9 0.700 0.711
After warming: G1 after 10 4.50 3.27 0 8 0.824 0.505
After warming: G2 before 10 6.80 3.61 0 10 1.044 0.226
After warming: G2 after 10 1.60 2.59 0 8 0.922 0.363
Post-walk: G1 before 10 7.50 2.54 1.00 10.00 1.195 0.115
Post-walk: G1 after 10 4.60 2.63 0.00 8.00 0.823 0.507
Post-walk: G2 before 10 6.30 2.62 0.00 10.00 0.805 0.536
Post-walk: G2 after 10 1.20 1.61 0.00 4.00 1.172 0.128
Post-exercises: G1 before 10 7.00 2.58 1.0 10.000 0.788 0.563
Post-exercises: G1 after 10 4.90 2.92 0.0 8.00 0.780 0.577
Post-exercises: G2 before 10 6.70 2.83 2.0 10.00 0.715 0.687
Post-exercises: G2 after 10 4.40 2.87 0.0 9.00 1.256 0.085

Subtitle: G1 - Control group; G2 - Experimental Group; KS test - Kolmogorov-Smirnov test.
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mm and initial intensity of penetration of 100 pa (micro-
ampere) increasing to 450 pa. The ratio was applied for
20 s 40 s of rest, totaling 3 minutes.

At the end of treatment for the two groups studied
protocols, patients underwent a reassessment of the VI-
SA-A questionnaire to check the scores of pain in func-
tional activities. Only variables related to functionality
pain were used.

For data analysis the statistical program Statisti-
cal Service Package for the Social Sciences was used-
SPSS (version 19.0) with descriptive statistics present-
ed in tables. The verification of the normality of the
data was performed using the Kolmogorov-Smirnov
test (KS), which verifies the normality distribution of
the data. After this, the data were subjected to the fol-
lowing tests: Student’s t test for paired values compar-
ing pre-post intervention protocol and test and indepen-
dent t test for comparison between control and treat-
ed groups. For all tests the significance level of p <0.05
was assigned.

RESULTS

Application of Percutaneous Microeletroélisis (MEP®)
in a physical therapy protocol for the treatment of cal-
caneal tendinopathy demonstrated among other things,
changes in pain levels. Table 01 presents the results of
mean levels of pain and its descriptive analysis as well
as the results of normality test.

The results presented in Table 01 show that the dis-
tribution of the groups was normal, ie, parametric data
were whose p-value> 0.05. Based on these results, the
data were subjected to an inferential analysis using Pai-
red t test and independent, to check the difference be-
tween the groups.

According to Figure 01 statistically significant diffe-
rence before and after the intervention protocols with
p <0.05 for the control group and p <0.001 in the ex-
perimental group was observed. Regarding the values
after the interventions, a statistically significant diffe-
rence with p <0.001 in the G1 and G2 groups after the
intervention protocols was observed. Thus, we can ob-
serve that the group that used the MEP showed a grea-
ter reduction of pain symptoms compared to the control
group that performed only the experimental protocol.

Figure 02 shows the results of varying pain after
warming.

It was found that no significant difference was ob-
served in pain levels after heating in the control group
between the initial and final evaluations. However, in the
experimental group a significant decrease in pain levels
with p <0.001 was observed.

Figure 03 shows the levels of pain post-walk in di-
fferent groups.

It was observed that there was a difference in the
levels of pain post-walk pain both groups between the
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initial and final evaluations. In comparing the groups
after the intervention there was a significant drop in pain
levels between groups with p <0.05.
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Figure 01. Differences between pain levels observed before
and after the treatment protocols of the control and experi-
mental groups for the variable pain when walking down stairs.
** Statistically significant difference (p <0.001). T Statistically
significant difference between the control and experimental
groups with p <0.05.
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Figure 02. Differences between pain levels observed before and
after the treatment protocols of the control and treated groups for
the variable Pain After Warming. ** Statistically significant dif-
ference (p <0.001). T Statistically significant difference between
the control and experimental groups with p <0.05.
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Figure 03. Differences between pain levels observed before and
after the treatment protocols of the control and experimental
groups for the variable Pain Post-Walk. * Significant statisti-
cal difference (p <.05) ** statistically significant difference (p
<0.001). t statistically significant difference between the control
and experimental groups with p <0.05.
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Figure 04 shows the levels of pain post-exercise.

There was a significant decrease in pain levels be-
tween the initial and final evaluations only in the experi-
mental group, with p <0.001. In the comparison betwe-
en groups at the final assessment was verified a signi-
ficant decrease only in the experimental group, with p
<0.001.

In comparing the groups, the initial assessments,
there was no difference in pain levels, demonstrating
the homogeneity of the population before the perfor-
mance of the protocols.

DISCUSSION

Clinical improvement in pain status of patients in
the control group in pain levels when descending stairs
and post-walk pain, can be justified by the action of ec-
centric exercise. The eccentric muscle activity is more
appropriately called a muscular response, due to the
muscle stretch during production of voltage.*? The dif-
ferential effect of the eccentric exercise would involve
the interaction of a circular three primary determi-
nants: The muscle force produced by eccentric contrac-
tions, the angular velocity of movement and the degree
of stretching muscle-tendon during muscle contraction.
This triad, called by the author as “triumvirate of eccen-
tric interactive effects”, consists of indivisible elements,
but which, however, allow great versatility to the phys-
iotherapist with regard to the modification of the effects
and results obtained during the rehabilitation of the in-
jured patient.®?

There was a clinical improvement in all the vari-
ables studied. The MEP® is the application of low-inten-
sity galvanic current through needle cathode in order
to cause an electrochemical reaction in the degenerat-
ing tissue region, generating a controlled inflammato-
ry process. The galvanic current upon contact with the
fibrous tissue causes a chemical reaction. Is the disso-
ciation of water molecules (H20) and salt (NaCl), thus
forming molecules sodium hydroxide (NaOH). This com-
pound causes tissue destruction. The term electrolysis
means “break”, “degradation”. In this case the destruc-
tion of fibrous tissue occurs Assimilation by favoring the
formation of new tissue for eliciting an inflammatory re-
sponse suitable for regeneration.*?

The use of unidirectional polarized current, as the
galvanic current provides an analgesic and anti-inflam-
matory effect and, studies in animals and humans (in
vivo) of this type.(*¥ Other studies have found effects of
galvanic current of low intensity in the pain reduction in
chronic inflammatory processes.®>

The anodic electrolysis has been used in cancer
therapy with a current density of 40 mA/cm2, thereby
reducing the primary and secondary tumors.(® There is
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Figure 04. Differences between pain levels observed before and
after the treatment protocols of the control and treated groups
for Pain post-Exercise variable. Subtitle: ** statistically signifi-
cant difference (p <0.001). t statistically significant difference
between the control and experimental groups with p <0.05.

a correlation between the dose and the volume of the
necrosis and the pole used with the lesion produced by
the anode is larger than that of the cathode. At 24 hours
after the application showed a significant increase in
serum aspartate aminotransferase and alanine amino-
transferase, both markers of cell damage.”

It believed that Achilles tendinopathy pain is relat-
ed to a process of degeneration of the tissue, to be re-
duced or ceased as tissue repair. Tissue repair is a dy-
namic state comprising different processes, including in-
flammation, cell proliferation and synthesis of the ele-
ments that constitute the extracellular matrix, such as
collagen, elastin, and reticulin. Collagen synthesis is fast
and harmonic process that starts with the interstitial
lesion and extends until the end of the healing phase,
when the remodeling of tissues occurs.(®

Some authors report that the properties of the gal-
vanic current, low intensity, consist of increased rates
of collagen synthesis, increased migration of fibroblasts
and collagen alignment.(® The polar effects and the
electrolysis favor the repair process on the Achilles ten-
don, resulting in an effective effect on the pain reduction
of these volunteers.

This study presents the limitations of analytical
methods of pain that can be considered subjective, and
it is recommended to conduct further studies using more
reliable resources for analysis of pain, such as algom-
etry. It is suggested to conduct further studies using
more reliable methods of evaluation and monitoring of
the inflammatory process, such as ultrasound examina-
tion or MRI.

CONCLUSION

We can conclude that the use of Percutaneous Mi-
croelectrédlisis (MEP®), with the effects of the galvanic
current of low intensity and needle acupuncture favors
the minimization of pain symptoms of these volunteers
and the promotion of improved functional capacity.

MTP&RehabJournal 2014, 12:185-190
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