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Therapeutic results after ultrasound-guided Intratissue Percutaneous Electrolysis (EPI®) in the
treatment of Rectus Abdominis-related Groin Pain in Professional Footballers: a pilot study.

Abstract

Background. Rectus Abdominis-related Groin Pain (RAGP) is one of the possiblitclinical patterns
rs a

that determine pubalgia. RAGP is one of the typical clinical patterns in foot is due to the

degeneration/tendinopathy of the distal tendon at the level of the tw@ bercles. Intratissue
t%ﬁs athies.

Aim. The aim was to examine the therapeutic benefi PI by@ asting the two basic

Percutaneous Electrolysis (EPI) is a recent technique used in the @

9,
components that characterize RAGP: painful sympteis,an ulta@nctional deficits.

Design. Consecutive Case Series ® % §N

Setting. The therapeutic interventio fo@i@le facilities of the “Friuli” Stadium,
9,
. ON o

in Udine (Italy), the sporting of'the Udine CX@ pa Football Club.

@&@Calcio Spa Football Club.
Methods. The@@ln@@@nd-guided EPI treatment. No other type of treatment

was combined W E@u was monitored with the Verbal Rating Scale, while functional deficit

Population. Eight professi

was monitored usirﬁie Patient Specific Functional Scale. The scales implementation took place

before treatment, then 24 hours, 1 week, 1 month and 6 months after the end of treatment.

Results. Treatment with EPI produced a complete reduction of pain symptoms in one month and
enabled excellent functional recovery for walking and jogging in one week; getting out of bed,

running, jumping and kicking within one month from the end of the treatment.
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Conclusions. Treatment with ultrasound-guided EPI has shown encouraging clinical results for
RAGP. Data are preliminary: considering the limitations of this study more complex study designs

are necessary to test the efficacy of the technique.

Clinical Rehabilitation Impact. This study introduces the EPI technique for the first time in the
treatment of professional footballers suffering from RAGP. Its future use is proposed as a treatment

solution, including complementary to conservative treatment.

Key words: Soccer, Groin Pain, Rectus Abdominis, Tendinopathy, Electrolyst asonography
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Introduction

Groin Pain (GP), also known as Athletic Pubalgia or Sportsman's Groin is an injury common in the
world of football '~ but it represents a problem that is, still today, far from being solved. GP is

generically defined as a painful syndrome in the pubic/inguinal area *, potentially limits

sporting performance and in the worst-case scenario forces the footba I@\ ithdraw from playing.

This anatomical region is very complex **. As a consequence o@entiﬁﬁ of the primary

etiological cause determining the symptoms is a task th be com@ ecause many clinical

9,
conditions fall within differential diagnosis **'°/Fop t reas@g is often necessary to use

instrumental surveys to detect possible anato % 6@ particularly magnetic resonance

and ultrasonography 15-16 fac er@@o &ement in the literature on the
definition or diagnostic criteria an @g n identified. The diagnostic task can

be so complex that often the "Groin P '%n itSsynonyms are used inappropriately as a final

imaging '™

diagnosis, when they s instgad @d @;ts symptoms.

Contrary to thi %\1 @ Rectus Abdominis-related Groin Pain (RAGP) as one
Q

of the possibl ca%@ns that determine pubalgia. RAGP is one of the typical clinical patterns
in footballers and i@e to the degeneration/tendinopathy of the distal tendon/enthesis, at the level
of the two pubic tubercles. The footballer experiences pain immediately above the pubic symphysis.
The painful symptoms negatively affect certain daily activities and especially sporting activities. In
this case clinical evaluation is often sufficient to arrive at a diagnosis: RAGP is in fact clinically

characterized by pain on palpation of the distal tendon or enthesis at the level of the pubic

symphysis and pain on abdominal contraction against resistance *'""°. However, if determining an
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RAGP diagnosis tends to be simple, the main problem of how to treat it remains. In the literature
there is a dearth of studies that evaluate the effectiveness of specific conservative treatment for
RAGP (see reviews “**'); basically because it has never been considered as a separate clinical
pattern in its own right. RAGP is in fact relatively rare compared with other clinical patterns 7,
therefore the lack of specific treatment protocols is not surprising. Discussion concerning the
effectiveness of conservative treatment in Groin Pain in general however is open. Conservative
exergises aimed at

treatments generally involve: rest or limitation of activity; manual therapy for restging the range of

motion of the hip and normalisation of muscle stiffness and tone; all acti

improving the stabilising capacity of the pelvic muscles (core stabili covery of muscular

an@ir length and,

m@in fact even fluctuate

strength 20-26, Nevertheless, the limits of treatment protocols are,

t
<,
s'&@ professional footballer's
impact. In addition to this, the

dition to become chronic along

in the search for quicker, more

effective therapeutic solutions that alsQ.subst ImittHe possibility of recurrence.

Intratissue Percutaneo ’ié. lysis @I)@@ recent technique used in the treatment of
tendinopathies *'% techny @\%sts of the production of a galvanic current inside the

tendon, using cupuncturb%lir. Galvanic current is produced in a solution of salt water
through a chemica&@on. Salt (NaCl) and water (H,O) are decomposed in their chemical
constituent elements. They then form new substances such as NaOH. The NaOH is extremely
important as it is highly caustic and destroys collagen and mixed substances in the area of the
damaged tendon. EPI is a basic technique using a chemical process of non-thermal electrolytic
ablation that induces a highly-controlled inflammatory response. When only treating the
degenerated tendon tissue, EPI should be combined with the use of ultrasound to identify the

structural alteration with absolute precision (ultrasound-guided EPI). Until now, no study has
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reported on the effects of treating RAGP with ultrasound-guided EPI. Consequently, the aim of the
present study was to examine the therapeutic benefits of ultrasound-guided EPI by contrasting the
two basic components that characterize RAGP: painful symptoms and resultant functional deficits.
The primary hypotheses of the authors were that treatment with EPI can lead to rapid reduction of
the symptoms and recovery of optimal sports performance in a timescale that is acceptable to a
professional footballer (no greater than one month from the end of treatment). According to the
authors these possible clinical and functional outcomes would be the result of logal tissue release
iy

induced by the EPI intervention, via the removal of anomalous deposits

around the tendinous insertion. @

Materials and h o@

Subjects \@ @@6\@)

en (fibrosis)

Eight elite professional soccer players & @4 years; height 184 + 8.9 cm;
weight 81.6 + 9.6 kg) from the fi @ Club during the seasons 2011-2014

51gn CcQ se series). The footballers were included in

@s <%@Qmed and when the symptoms should have been
present for at le q@ ive therapy had not led to a substantial improvement.
The footballers\were exc fro t e study when: the diagnosis of RAGP was being strongly

debated (difficulty“l ;erpretatlon of clinical signs); it involved pain on palpation of other

participated in the current

the study when a dia

structures in the vicinity of the pubic symphysis (inclusion of the adductor longus, the pubic
ligament, fibrocartilage disc); there were no signs of degeneration of the tendon/enthesis upon
ultrasound examination; other concomitant pathologies were detected (using MRI); the presence of
a general or local contraindication to EPI was found **. The recruitment process initially

envisaged clinical evaluation (identification of the primary clinical pattern) followed immediately
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by ultrasound evaluation (identification of the degenerated tendinous portion of the Rectus
Abdominis on the pubic tubercles). The final part of the assessment involved the registration of
VRS and PSFS values. This would be followed by MRI. If the exam confirmed RAGP as the
primary disease the footballer was included in the study. All participants were informed of the
experimental risk and gave written informed consent. The University Human Research Ethics

Committee granted the ethics approval for all of the experimental procedures.

Instrumentation ; 5
The ultrasound examination was carried out using a ultrasound qu S7 expert (GE

technique was applied using a specifically developed medjcall 1ed@[@’ctive 93/42/EEC)

Healthcare, Milwaukee, WI) with a 50 mm linear footprint matri

device (EPI® Advanced Medicine Barcelona, Spain). @

<,
O
Evaluation Protocols \ @

tre me@e%@ 24 hours (‘post24h’), 1 week

((‘(p@@rgthe end of treatment. An ultrasound

N
examination was carried o pinpoint t@xare off\degeneration of the distal tendon or of the
his. In @o"@@;nt the clinical evolution of RAGP, The Verbal
os i X

(PSFS) was u or um@'o§ evaluation. VRS is a commonly used scale for the assessment of

All the soccer players were evaluate

enthesis of the Rectus

Rating Scale (VR S essment, while the Patient Specific Functional Scale

pain in adults. It is &gven-point numeric pain scale with 0 representing one extreme: “no pain”,

30 .
” °7. This scale was chosen

and 10 representing the other pain extreme: “the worst pain imaginable
due to the fact that it is particularly valuable in the follow-up to the pain intensity measurements 3
VRS values were recorded for: Palpation of the distal tendon/enthesis at the level of the two pubic

tubercles (VRSpal); Abdominal contraction against resistance (VRScont). PSFS is an individualized

functional outcome scale used to evaluate changes in disability over time '*2. PSFS requires
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athletes to identify at least three activities that they are having difficulty with or are unable to
perform. The athlete rates each activity on a 0 ("unable to perform activity") to 10 ("able to perform
activity at same level as before injury or problem") scale. PSFS have been modified by the authors,
who selected the activities to be measured, or rather those generally impaired by RAGP. PSFS
values were recorded for the following activities: getting out of bed (PSFSbed), walking
(PSFSwalk), jogging (PSFSjog), running (PSFSrun), jumping (PSFSjump), kicking (PSFSkick).

VRS *! and PSFS * show high test-retest reliability for evaluation of the pain ang functional level

for chronic diseases/syndromes such as rheumatoid arthritis, low back pain a picondylitis.
Treatment

The patient was made to lie down in the supine position. S bs pubic and suprapubic
areas were thoroughly disinfected using isopropyl alco T th Q@ment an EPI® device

capable of generating galvanic current was used., 1@&: a@ers (intensity and duration of
N §

the current) were set at 3 mA for 4 seco e de was connected to an acupuncture

needle (0.25x30mm). At each session, m oper l@x&l expert in the use of ultrasound

guided EPI, carried out 3 applicat el O;

area to be treated with EP ; ise %1

Figure 1). No other @ ed with EPL. The number of sessions of EPI for
\

each athlete @ ions. The mean duration (+SD) of the treatment was

ndinous degeneration. The anatomical

hrough the concurrent use of ultrasound (see

18.62+14.72 ranged f%@o 45 days (median: 13 days). Treatment is considered completed when
the player is subjeﬁly satisfied with the therapeutic results and is able to practice his sport

activity without symptoms that condition his performance.

Statistical Analysis
Variables are presented as the mean (£ SD), and the estimated precision is indicated with 90%
confidence limits (CL). In addition to the analyses for statistical significance (i.e., paired t-tests),

possible differences between scores or interval times for the same player were analysed (pairwise
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comparisons) for practical significance using magnitude-based inferences.”* The data were log-
transformed prior to the analysis to reduce non-uniformity of error. The standardised differences or
effect sizes (90% confidence interval) between the scores and interval times were calculated. The
threshold values for the Cohen effect size (ES) statistics were: trivial (0.0 — 0.19), small (0.2 —
0.59), moderate (0.6 — 1.1), large (1.2 — 1.9) and very large (> 2.0).”° Probabilities were also
calculated to establish whether the true (unknown) differences were lower, similar or higher than

on Cohen’s effect size principle). The quantitative chances of higher or erences were

the smallest worthwhile difference (0.2 multiplied by the between-subject stanc%iation, based
evaluated qualitatively as follows: <1%, almost certainly not; unlikely; <25%,

unlikely/probably not; 25-75%, possibly/possibly not; >75%, li P y; 0, very likely;

>99%, almost certainly.”>*® A substantial effect was establishe >75@@7the likelihood of

higher or lower differences was >75%, the true differ %& clear (substantial).””>*
Table I summarizes the mean values and & %paring the average values for
VRSpalp and VRScont recorded T recorded at ‘post24h’, a substantial

decrease was observed in t by.52'81% -n\\c 88% respectively. It is almost certain that
Th

>
. Q. > .
the differences betw ayerage < § stantial (see Table II). The percentage differences

were calculate d r%@@

&

%rage values over a given time interval, divided by the
average value recerded b@e treatment. An additional improvement of symptoms was observed at
‘postlw’ for both testsy with a total reduction of the VRSpalp and VRScont values by 87.17% and
95.78%. The differences between the ‘pre’ and the ‘postlw’ values are substantial (very likely and
likely respectively): 96% and 94% that the differences are effectively substantial (see Table II). The
average VRS values at ‘postlw’ were very low but only at ‘postlm’ all footballers were completely
asymptomatic. No substantial differences were recorded between ‘postlw’, ‘postlm’ and ‘postom’

values for the VRS variables.
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As regards the level of functionality, the lowest PSFS values were recorded for PSFSbed,
PSFSjump and PSFSkick (see Table I). At ‘post24h’ the values improved by 116.67%, 141.67%
and 200% respectively, with an almost certain substantiality of the differences between the values.
An additional functional improvement was obtained at ‘postlw’ for the three tests (moderate ES for
PSFSbed and PSFSkick, small for PSFSjump). In this case the substantiality of the differences
between ‘post24h’ and ‘postlw’ values is almost certain for PSFSbed and PSFSkick, very likely for

PSFSjump (100%, 99% and 97% that the differences are effectively substantialyy The maximum

ES

the least compromised activities at the pre stage. At ‘post24h’, fu

level of functional performance was achieved at ‘postlm’. PSFSrun, PSFSjog-an FSwalk were
zcovery of 72.22%,

29.63% and 23.28% respectively was observed: the substantialit ere as very likely

=

=

for PSFSrun, likely for the other two activities (98%, 93% an Yo tl@t e differences were

<,
effectively substantial); an additional functional impr t between ‘post24h’ and
‘postlw’ (small ES for PSFSrun and PSFSjo @ FSwalk): the footballers had
recovered maximum functionality of jo ﬁ&d WEH@ at %)ostlw’, PSFSrun in the three

subsequent weeks. All footballers overed th
‘postlmonth’. No substantial differences weg&% ¢

values for the PSFS Vﬁl@% @}\@) @@Z}

7]

a level of sports performance at

N

d\petween ‘postlw’, ‘postlm’ and ‘postém’

@ Discussion

The aim of the present study was to examine the therapeutic benefits of ultrasound-guided EPI by
contrasting the two basic components that characterize RAGP: painful symptoms and resultant
functional deficits. The primary hypotheses of the authors were that treatment with EPI can lead to
rapid reduction of the symptoms and recovery of optimal sports performance in a timescale that is
acceptable to a professional footballer (no greater than one month from the end of treatment). The

main findings of this study were that treatment with EPI ensured substantial reduction of the
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symptoms, eliminating the symptoms completely in 1 month. It also provided complete functional
recovery for walking and jogging in 1 week, for get out of bed, running, jumping and kicking

between 1 week and 1 month from the end of treatment.

For both clinical tests, VRSpalp and VRScontr, a substantial improvement of the symptoms (very
large effect size) was observed between the pre-treatment and follow-up measurements recorded.
Considering that no other type of treatment was combined with EPI (such as rest, NSAID or
traditional physical therapy), it is legitimate to believe that the therapeutic effect\'can possibly be
attributed to the EPI intervention. It can definitively be stated that all foo s were almost pain
free 1 week after the end of treatment (mean (£SD) values: 1.2542. 1 0.74 respectlvely)
and the proposed clinical tests were completely negative for the (subsg¢gquent @rements. These

data seem to confirm the initial hypothesis according to whi PI 1nte can promote a rapid

reduction of the symptoms of RAGP. The study @ever allow for a definitive
conclusion to be reached on this. These results, N oth \ \\ situation where EPI is confirmed
as effectively being the primary therapeufic cou@at@ed to the direct ablation by EPI
8 The intervention in fact induce Vl&emoval of fibroses and degenerated
components, consequently o ising ‘&% of tendons, as described in the studies on
the therapeutic benefit inthe tre@n @llar tendinopathy 2"%.

PSFSkick, PSE %o be the activities most compromised by RAGP. With

these activities footba@s reported a substantial functional improvement at the end of treatment
(large effect 51ze) or less sufficient for the footballer to consider the treatment satisfactory.
Intuitively, the functional improvements were the consequence of the reduction of the pain
symptoms described above and, hypothetically, by the indirect reparative action of EPI. EPI in fact
made it possible to optimise the local healing process, especially if there was adequate subsequent
mechanical stimulation of the tendon treated *"*°. Therefore, with the requirement to complete the

process, with timescales that tend to be long for tendon tissue, it is possible that substantial
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functional recovery would not be achieved immediately. In possible agreement with the above, an
increase of performance was also observed between ‘post24h’ and ‘postlw’ (small/moderate effect
size) while complete recovery of performance was achieved in the three subsequent weeks,
confirming the initial hypothesis that elevated levels of sports recovery is possible in short
timescales via EPI intervention (treatment lasted 18.62+14.72 days; median: 13 days) and the
excellent levels of less than one month from the end of treatment. As regards the other three
activities evaluated (PSFSwalk, PSFSjog and PSFSrun) the improvements were quantitatively less
consistent, most likely because the functional deficits were not so marked-at beginning of

treatment. As regards functional recovery, without a control group i t possible to draw

O

definitive conclusions. @ @

In addition to what has been presented, it should be emphasised that ne players have never
9,

suspended their sporting activities (training or m k&tment the latter aspect is

certainly important, as it shows how EPIL, in addit el -\\ ¢lpful technique for RAGP, does

not impact on the strategic choices of theelu

Treatment with EPI has led to a rapid/redv tio \ gptoms and shorter functional recovery times

\\r

than those expected by t al %n ervative treatment protocols: the duration
fluctuates between @ 213& C&ermg the review by Jansen et al. *' regarding
treatment of 1 @ bdomlnls tendinopathy (possibly synonymous with
RAGP) was t Qnto c@deratlon in a single article on the 45 analysed. In this work carried out
by Martens et al.’ 9& ) recovery times were 3 months in the first group (treatment: conservative
managment; 36% excellent or good results) and 10-14 weeks in the second group 2 (treatment:
surgery; 53%-72% excellent results). There is evidence that the methodological differences make
for a speculative comparison between the results of this study (which does not consider RAGP as an
isolated disease but associated with adductor tendinopathy) and with the others presented in the

review (primarily because the diagnoses were different).
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In general, the success of EPI treatment for tendinopathies is due to the fact that this technique has
been shown to induce significant recovery of the degenerated tissue from a structural point of view,

thus optimizing the physiological healing process *".

RAGP is an overuse injury, so the prolonged stress on the structure over time determines the
degeneration. In addition to this, the tendinous tissue, compared with muscle tissue, has a low
metabolic rate, which corresponds to slow healing *’. The loss of the tendons' adaptive capacity

with respect to external stimuli is therefore an altogether predictable characteristic. Complete
&

en &t almost all

symptomatic athletes suffering from GP present with chronic degeneratiye cha@.

healing is, for these reasons, often very difficult to achieve in the sho and”consequently

creates the preconditions for chronic tendinopathy. It is no coing

It is assumed, therefore, that conservative treatmen. d ra‘%es@@high recurrence rates
because it only produces a functional recovery o @mra‘t@@\m through the reduction of
symptoms, but lacks the ability to induce a Xecw&ereof. The lessening of symptoms
does not correspond to healing of the n ated@&n % and relapse remains a distinct

possibility. This is the typical con in' from overuse, in which the symptoms

relati ime
e @tx 00 t
on@g

oss@r 0@ oving the degenerated parts of the tendon and optimising

vary in an unpredictable iscounting that conservative treatment may

have a significant im t

1 of time and recovery quality. This study introduces the EPI technique
for the first time in the treatment of professional footballers suffering from RAGP. Its future use is
proposed as a treatment solution, including complementary to conservative treatment. It is hoped,
therefore, that in the future the therapeutic efficacy of this technique in the treatment of

tendinopathy will be confirmed by other studies.
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The main limitations of the present study are: simple study design (case series — pilot study); low
patient number (only with “isolated RAGP”: the inclusion/exclusion criteria were expressly strict);
no control group: As the participants were members of the same football club no control group was
included. The primary risk was the discovery of the existence of the two groups and the two
interventions by the participants. This would have given rise to negative conduct such as leaving or
requesting a change of treatment or heavily distorting the results of the proposed treatment

(especially in terms of patient reported outcome); no treatment protocol validation (EPI was

established recently). In the context of Groin Pain a possible development w; evaluate the
clinical results obtainable with the ultrasound-guided EPI in the tre Adductor Longus-
related Groin Pain, which is the most frequent clinical pattern in r S. @

@
@\@)

Conc
Conclusions. Treatment with ultrasound @ww encouraging clinical results for
RAGP. Data are preliminary: consi imi o) @% study (case series with no control
group), more complex study desi ec a e efﬁcacy of the technique.
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Titles of tables and figures

Table I. The VRS and PSFS values (mean £ SD)

Table II. Summary statistics for different times evaluation

Fig.1 An author inserts the acupuncture applicator (asterisks) at the dista ion%f the Rectus

O

reach the precise area to be treated. @@

@

o

Abdominis (longitudinal section). Using ultrasound, the needle can {: d «guided so as to
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Table I. The VRS and PSFS values (mean + SD)

Variables pre post24h postiw postim postém
VRSpal 9.75+0.71 4.63+2 1.25+2.12 0.00+0.00 0.00=+0.00
VRScon 9+1.07 3.88+2.53 0.38+0.74 0.00+0.00 0.00+0.00

PSFSbed 3+1.85 6.50+1.41 9.75+0.71 10£0.00 10£0.00

PSFSwalk 7+2.33 8.63%1.60 10+£0.00 10£0.00 10£0.00
PSFSjog 6.75+2.12 8.75+1.16 10+£0.00 10£0.00 10£0.00
PSFSrun 4.50+2.45 7.75+1.16 9.75+0.71 10£0.00 10£0.00

PSFESjump 3+2.45 7.25+1.58 9.75+0.71 10£0.00 10£0.00

PSFSkick 2.25+1.91 6.75+1.16 9.50+0.93 10+0.00 ,10+0.00
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