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ABSTRACT

BACKGROUND: Adductor Longus Enthesopathy-related Groin Pain (ALErGP) is the most
common cause of groin pain in soccer players. The aim of this study was to evaluate the therapeutic
utility of Intratissue Percutaneous Electrolysis (EPI®) technique in combination with an Active

Physical Therapy (APT) program to treat ALErGP.

METHODS: twenty-four non-professional male soccer players diagnosed with ALErGP were
included in this study and randomly divided into two groups. Group A w ted with EPI®

technique in combination with a standardized APT program. Group B-o underwent the APT
program. The Numeric Rating Scale (NRS) and the Patient Spec(’ al (PSFS) were
J OV@@%-month period.

o@
RESULTS: both groups significantly improved pat ncticores after treatment and
O

maintained this therapeutic result throughout g& -u@ combined intervention of APT

program and EPI” ensured a greater and fgster ctio@ain %Group A. In addition, functional

recovery tended to be greater in G B @h@mem and throughout the follow-up
o%

by 7.8+3.8% (p=0.093).

CONCLUSIONS: EPI® ment i iatj ith APT ensured a greater and more rapid

used to assess the effectiveness of the two interventions. The follo

reduction of pain t functional recovery in soccer players with ALErGP
compared to APT only hisb tiV@erapeutic result lasted for at least 6 months after the end of

the treatment. These@i@gs support the combined use of EPI® and APT to treat ALErGP.

KEYWORDS (MeSH 2015): Groin Pain — Tendinosis — Soccer — Electrolysis — Ultrasonography
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INTRODUCTION

Groin Pain (GP) can generally be defined as a syndrome characterized by pain in the pubic and
inguinal regions ', which results in a functional deficit that can lead to severe impairment of
different motor tasks, such as kicking and twisting movements while running , and to the
suspension of athletic activities >. In soccer, the incidence of this condition ranges between 10 and
18% of all time-loss injuries with relapse rates as high as 30% >*. In fact, the term "longstanding"
GP is often used to describe the impact of the syndrome in the long term °. The \anatomy of the
region is extremely complex and many different conditions provoking be ‘Tactors into a

cari@? challenging.

Despite the difficulties in diagnosis, Adductor-related GP has b@tiﬁed@ﬁe most common

differential diagnosis "°®. Hence, the identification of the primary cay @

clinical pattern of GP in soccer players . This is clinicall cterized rf\@:). in that is exacerbated

.
by the palpation of the insertion of the Adductor L% on @bic tubercle (unilaterally or

muscle . This clinical condition

n

c Vo@sc&aﬁons of the tendon portion in

close proximity to its insertion ; %@Qed as the most common disease in
9,

athletes with pain localize he proximity, of. ﬂ&o\ubic symphysis ®''. Therefore, Adductor

Longus Enthesopathy-relat (ALE@) i@fwd as one of the main causes of GP in soccer

players. Etiopath@@ @t@%generation is associated with repeated functional
e fi rocartﬁgin

overloading, ogenthesis is vulnerable to prolonged biomechanical stimuli

bilaterally), as well as by the counter-resistance

is often associated with AL enthesopathys whi

over time '

. Rg:@ functional overloading results in the progressive manifestation of
histological and anatomical alterations, detectable with ultrasound and MRI '"'*'7_ The fibrosis and
the formation of calcifications (Figure 2) are compatible with a chronic failure of the physiological

processes of adaptation and healing, resulting in ineffective micro-cycles of injury-repair '**. Also,

histological alterations of the enthesis contribute to the progressive loss of the biomechanical
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properties of the tissue and finally to the onset of symptoms and functional deficits typical of an

s e 1,11,1
overuse injury "',

Physiotherapy is usually preferred over surgical intervention to treat GP. On the other hand, surgery
is considered when the rehabilitative programs are unsuccessful '. The more conservative
treatments usually involve: rest (or restriction of activities); passive physiotherapy (i.e. massage,
laser and transcutaneous electrical nerve stimulation '’) to recover the joint mobility of the hip,

sacroiliac joints, and lumbar spine, as well as the restoration of the visco-elastic properties of the

muscles (the adductors, in particular); active physiotherapy targeted at A@mg e stabilizing

ability of the abdominal and pelvic muscles, especially the Transve mifis >**. It has

been shown that a program of active physiotherapy is more fect e tha of exclusively

passive physiotherapy in the care of Adductor-related , and <>tl@gmultlmodal program
promotes even faster results than active physi % 24
interventions usually last for 6 to 8 weeks .

In addition to the abovementioned i ntions,

. The physical therapy

@

apeutlc approach to consider is

Intratissue Percutaneous Electolysi %

tendinopathy, enthesopat

<,
0 s well . EPI” is an ultrasound-guided minimally

ak@@% degrade the diseased tissue through the electrolytic

action of EPI electi@mlcal ablation), as well as to develop an extremely localized

technique for the tre

invasive techni

inflammatory proceﬁhat can induce the healing process in the treated structure (indirect reparative
action) »°. Other works described the therapeutic benefits of EPI® technique in the treatment of
patellar tendinopathy and how this technique, in conjunction with a program of active physical
therapy -eccentric exercises in particular- can promote considerable structural and functional

benefits that are maintained in the long term *®*’. However, further studies are still needed to
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evaluate the usefulness of this technique in the treatment of other tendinopathies and

enthesopathies.

The aim of this study was to evaluate the therapeutic utility of the EPI® technique in combination
with an APT program to treat ALErGP, while comparing the results achieved solely from the APT
program in a group of non-professional soccer players. We hypothesized that i) the combination of
EPI® and APT can promote greater and faster clinical and functional improvements than treatment
relying solely on an APT program, and that ii) the functional improvements obtained in the study

group will be more solidly maintained over time compared to the control at underwent APT

program alone. @ @
MATERIALS AND MET D@ @

<,
. . )
Participants and Sample Size 6\
o iy
Between February and July 2014, 37 male soccgi 1 \\\\x by generic GP were clinically and
instrumentally evaluated (see below). These at S us@@ p%%ned 2 to 4 training sessions per

al -@ enty—four of these athletes (age:
DN
9

26.0+4.7 year, stature: 178. cm; bod&as@§6.9 Kg) were diagnosed with ALErGP,

satisfied the inclusion ion c@a 4\ ) and thus were initially enrolled in the study

(see Flow Diagr § @% did not complete the study protocol; hence, data

3).
recorded fro:@ay @ﬁen@o account for further analysis.

u

S wer
The study was ethically designed and conducted according to national and international standards.
The research reported in the paper was undertaken in compliance with the Helsinki Declaration and

the International Principles governing research on humans. All participants were informed of the

experimental risk and gave written informed consent. In addition, the present study was designed
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taking into consideration the guidelines on reporting standards for clinical research on groin pain in

athletes indicated by Delahunt et al.*

Patients initially took part in a medical interview. Their anthropometric data were collected, as well
as sport-specific (level of activity, position, dominant foot) and GP-specific (laterality and duration
of the symptoms) information. The final part of the interview involved the registration of Patient-
Specific Functional Scale (PSFS) values. This was followed by the clinical evaluation, including

recordings of the Numeric Rating Scale (NRS) values. After this evaluation, an ultrasound

examination was administered. If the inclusion criteria were met, the pati s asked to undergo
to enroll the

subject. MRI scans were performed by a private clinical facility, while all o assessments and

of the "@’ » Stadium, in Udine
39

Clinical evaluations @
2

For the clinical evaluation, dar zedésss& protocol was used for athletes with GP *'.

This protocol was sh ar@ye because it was subject to limited variation
> B

\ s@nts were performed by a well-trained physiotherapist

between operator: chn ca
who followe@ sely t §ocol details found in the appendix “Examination techniques for the

evaluation of GP 1@ tes” used in the intra-observer and inter-observer reliability study *'. The

assessor was not aware of the treatment type received by every subject.
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Pain assessment

The NRS scale ****, which showed high test—retest reliability >, was selected among the available
scales for pain assessment in adults. The patient was asked to verbally assign a value to his pain,
ranging from 0 (total absence of pain) to 10 (the most intense pain imaginable). The NRS values
were collected to assess the pain: upon palpation of the insertion of the AL into the pubic tubercle
(NRSpalp) (if pain is present bilaterally, the highest value was always recorded); upon bilateral
isometric contraction against resistance (NRScontr). The values were recorde%ﬂmem, at the

end of treatment, and at 2, 4, and 6 months after treatment (follow-up). Q

&
As suggested by Hedegus et al >, the PSFS was @ sses functional level of subjects
it

\A\¢ uced level of performance and to

to>10, Tepre g &plete deficit in the performance

@@X the highest level of performance,

respectively. To ensure uni assessme §&m t %ﬁple, the authors selected 10 activities to

which the patient was @ sig@fm@@: level, 6 non-sport specific and 4 sport specific

(SS): linear runnfifg;/lin s;@ braking in a sprint; twisting movements; jumping,
pulling With@nam f@t,&ump, pulling with the non-dominant foot; passing with the

dominant foot (SS); sg'ng with the non-dominant foot (SS); kicking with the dominant foot (SS);

Functional assessment

with GP. The patient was asked to select the a %

assign them with increasing values fro

of the activity and the ability

and kicking with the non-dominant foot (SS). The sum of the values obtained could range from 0 to
100, where 100 is the maximum level of athletic performance. The values were recorded at
enrolment, at the end of treatment, and at 2, 4, and 6 months after treatment (follow-up). PSFS
showed also high test-retest reliability for evaluation of the functional level for chronic syndromes

such as low back pain and chronic lateral epicondylitis *°.
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Instrumental evaluations

Ultrasound assessment was performed by a well-trained operator (more than 10 years of experience
in evaluating the lower limb muscle-skeletal system in professional and non-professional soccer
players) using the GE Healthcare Logiq S7 Expert ultrasound (GE Healthcare®, Milwaukee, WI)
with a linear probe (6-15 MHz). Ultrasound assessment was performed only before the intervention;
it was aimed at evaluating any eventual anatomical alterations of the proxima n and enthesis

of the Adductor Longus, which was painful during clinical examinatio order to define the

( :}the @sal evaluation
results nor the type of treatment that the subject would have recei

Ultrasound evaluation was followed by an MRI of th %@ Was necessary to confirm
the diagnosis and to rule out any other condltli Q\ 19 1ﬁcant comorbidities (such as

inguinal hernia, muscle injuries, fem @em , visceral diseases, etc.) were
excluded from the study. @

% N
NS
Treatment protoco @ @’%@Q

Two randomiz .@, ou wer te@he study group, or group A, and the control group, or group

inclusion / exclusion criteria (see Table I). The assessor was neith

B. In group A, t e‘@@chmque was used along with a standardized APT program, whereas
group B only underwent the APT program. To randomize the groups, the following tool was used:
“Create a blocked randomization list” (Sealed Envelope Ltd. 2014), available online from:
https://www.sealedenvelope.com/simple-randomiser/v1/lists. The block size was set at 10 subjects
(1:1 allocation). The tool also generated a unique randomization code. After the assessments, each

subject included in the study was given their personal code assigning them to one of the two groups.

The code was enclosed in sealed envelopes (numbered to identify the block).
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Eco-Guided EPI® intervention.

The patient was placed in a supine position, with the limb in slight abduction and external rotation
of the hip in order to better expose the enthesis of the AL to be treated. The entire pubic and
inguinal region was previously disinfected with isopropyl alcohol. The treatment was performed by
a well-trained operator (more than 10 years of experience in applying this technique for ALErGP in
professional and non-professional soccer players) using a specifically develope@%ally certified
(Directive 93/42/EEC) device (EPI Advanced Medicine® Barcelona, S '@e chemical process

of electrolysis is induced by the modulated galvanic current gener. deV' he current is

transferred to the tissue to be treated using an appropriate need X @)@1); its insertion is
ultrasound-guided in order to reach precisely the ta@a. <>I]@@ present study, the GE

Healthcare Logiq S7 Expert® ultrasound with a @be Hz) was used to guide the

insertion of the needle (Figure 4). Group A-sub X@ce@&f@ intervention during Phase 1 of
the APT program. EPI” intervention pr S sin@fo h ported by Abat et al. **?’ for the

treatment of patellar tendinopathy. ssions were held each week during

Phase 1 of the APT progran 'nteg@ s.completed 15 minutes prior to the start of the
physical therapy se pr @ o "Adductors Tendinopathy” was used, with the

device set at 3 i e@ %ssion consisted of 3 applications (3 right + 3 left if the
ALErGP was present bil@lly), with a duration of 5 seconds each. Each session had a maximum

duration of 10 minu@

EPI” intervention was overall well tolerated by the subjects. Some of them experienced minor
discomfort during needle insertion. In addition, the electrolytic treatment caused moderate to
moderately strong pain in some of the participants; however, the short duration of every stimulus, 5
seconds, resulted in a tolerable pain. Indeed, none of the subjects asked to pause or stop the

treatment, being these options available after every single 5-second stimulus. Furthermore, no
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adverse events such as fainting or nausea occurred during the treatment. Some patients reported

minor pain in the treated location up to 12 hours after the end of EPI® intervention.

The standardized Active Physical Therapy (APT) program.

For all participants, the program began within 10 days of enrolment and was performed under the
constant supervision of a physical therapist, who did not know which subjects were also treated

with Eco-Guided EPI® intervention. Table II specifically shows the therape ropoesals of each of

the 3 phases comprising the treatment. The APT protocol was define into consideration: i)

O

somgiric and eccentric

previous studies that investigated the effects of active physiothgrapy

muscle contractions performed against manual resistance) on\GP = ii@ious studies aimed at
<,

examining the combined effects of EPI® techniq 1SO1 ~< centric exercises on the

treatment of patellar ‘[endinopathy2 7. iii) previ ie8 th @mined the effects of isoinertial

eccentric exercises on muscle function in/he athl 2 % iv) pilot studies carried out by

our research group. The duration a ase ndg@ the functional and symptomatic
2,
improvement shown by each-indi al. IK i@%ﬁe achievement of specific NRSpalp,

NRScontr and PSFS threghold@alués ( 9) \ulted in the phase completion. However, each
;

N
subject was requir@ e@ 1 %@of training for each phase.

Phase he aim_of-this phase was to reduce the ALErGP symptoms. Subjects were
required to comple Qpend all sport-related activities and perform three rehabilitative sessions
per week, which included isometric lower limb adductions and AL eccentric contractions performed
against manual resistance (Table II). The duration of each session was about 30 minutes. At the
beginning of each session, NRSpalp and NRScontr tests were replicated. When the values of both

tests were <3/10, subjects advanced to Phase 2.
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Phase 2. The objective was non-sport specific functional recovery. As in the previous phase,
3 sessions per week (30 minutes/session) were performed by the subjects. Phase 2 involved the use
of a machine (Element Sport™, Sevilla, Spain; Figure 5) for performing isoinertial eccentric
exercises. This isoinertial machine was equipped with a 7 kg flywheel (moment inertia: 0.09 kg/m?)
and additional overloads (between 3 and 6 kg) that were appropriately set by the operator (Table II),
and was very similar to those described in other studies that used isoinertial exercise as an
intervention *"°%?7. In particular, an important feature of this machine is that\the concentric-

eccentric phase transition is extremely fast (i.e. the isometric phase is igible). During the

concentric contraction phase, the kinetic energy is transmitted to t ing cone (flywheel)

S %@ely extended,

the stored energy causes the cone to continue its rotation thteugh ia, @turn rewinding of the
<,

e@ctlon (proportional to the

cak. 4Al A0 stop the rotation of the cone,

%&Phas %( ell as Phase 3), the two initial

ac @' (se le IT). The initial 3 repetitions of

erfo %@)@6 jects at a lower intensity because they

were aimed at familiarizi 1so 9 e;@\nem. It is worth noting that eccentric exercise
@] \1 9 . . 38 v,
was reported to be % ing” intervention for tendon tissue . In addition,
isoinertial ec ¢ 1se sh@ be effective for increasing muscle mass and improving
muscle function 37 b eginning of each session, the PSFS was assessed for the non-sport

specific activities. When the score of this test was >8, subjects advanced to Phase 3.

During phase 2, subjects were also allowed to perform up to two unsupervised training sessions per
week, performing linear running, sprinting, twisting movements and jumping; during these sessions,
the use of the ball was not allowed. The duration of the first unsupervised training sessions was 10

minutes; if no adverse events occurred, the subject was allowed to increase the duration of the
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subsequent session by 10 minutes. Duration increments were allowed in order to reach a maximum
session length of 40 minutes. In addition, subjects were required to limit the exercise intensity
during the unsupervised training sessions. In particular, the perceived exertion should have been
lesser than 3/10 (moderate exertion) referring to the Borg CR-10 Scale, which is commonly used for

rating the perceived exertion in male soccer players >

Phase 3. The goal was to restore a level of physical performance sufficient for participating

consistently in subsequent full training sessions as well as soccer matches. The endgavors started in

Phase 2 were continued, while increasing the sessions load. Each session d up to 40 minutes,

u plete the APT

pd& was required to

and was performed twice a week. In order to achieve the goal of th1s p

program, preliminary observations carried out by our team sugge@t the

obtain at least 80 points on the PSFS, assigning each o ort sp@ ific nd non-sport specific
activities a score of >8. We did not set a “comp old (100/100) because this
would have exponentially delayed the restart o n act1V1tles conceivably impairing

the compliance to the study protocol and/iricreast dr %%

During Phase 3, subjects were aHowed“to @ @unsuperwsed soccer-specific training

sessions per week, the as set as 60 minutes. Similar to Phase 2, the
maximal duration o @ns @1@1}; sessions was 20 minutes; if no adverse events
occurred, subj he duration of the subsequent session by 20 minutes.
Also, the perceived ex of each session was required to be equal or lesser than 5/10 (hard

exertion) referrmg&he Borg CR-10 Scale *. During these soccer-specific training sessions,
subjects were allowed to perform passing and kicking as well as running, sprinting, twisting

movements and jumping.

Follow-up. From the end of APT program to the end of the follow-up period (6 months),
subjects were allowed to perform up to 3 soccer-specific training sessions (duration: 60 minutes)

and one official game every week.
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Statistical Analysis

Data are reported as means =+ standard deviation (SD). The distribution of quantitative variables was
tested for normality using the Kolmogorov—Smirnov test with the Lilliefors correction to apply a
parametric or non-parametric test for group comparison. Since the assumption of normality
distribution for the investigated variables was not met, the differences between independent samples
were analyzed using the non-parametric Mann—Whitney U test, and the differences \between related

samples were analyzed using the non-parametric Friedman Test and all oefficient of

concordance. Alpha level for all of these analyses was set at p < . ~tail 6) Data were

analyzed using SPSS 13.0 (SPSS Inc., Chicago, IL, USA). (S §> @@

@
é}i&,\f

9,
&K §@

Characteristics of the participants @

Group A and B presented similar e @ (erIStic .Q Qge stature and body mass were not

significantly different betw he two g@g @e ). Also, when the medical interview

occurred, soccer- relate% were@ icted or suspended for 6 players (Group A) and
7 players (Group@ 1tio @current in all Group A subjects and in 10 out of 13
G

players enrol TO p B

Pain and functtonal assessments
Both Groups significantly improved pain and functional scores after treatment (p<0.001, Table IV).
Furthermore, NRSpalp, NRScontr, and PSFS values recorded after treatment were similar to those

recorded throughout the follow-up in both groups (p>0.05).
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When comparing the two groups, baseline values of NRSpalp and NRScontr were also similar
between group A and B (p = 0.442 and p = 0.505, respectively; Table IV). However, at the end of
the APT program, NRScontr was significantly lower in Group A (0.9 points, p = 0.047). Lower
NRScontr values in group A were also recorded at the three follow-up time points (p<0.05).
Furthermore, time x group interaction was also significant for this parameter (p = 0.013, Table IV).
NRSpalp showed a trend similar to NRScontr, with values that tended to be lower in Group A than

Group B at the end of treatment and follow-up (Table IV); however, statistical significance was
achieved only at the 2- and 4-month follow-up (p =0.003 and p = 0.005, res Ve&

On the other hand, no significant difference for PSFS between the s was found (p =
0.093, Table IV). However, while the PSFS baseline value was v 1 \ son-group A and B
(55.5£22.2 and 56.7+20.6, respectively), it tended to be gteater rou after treatment and

throughout the follow-up by 7.843.8%.

@\@)

It is also worth noting that the duration of Ph 8 8 days shorter in Group A (p =
0.048). The same trend, without statists shown by Phase 2, 3 and total
duration (Table V).

é

This study inve gated @ therapeutlc utility of the EPI® technique in combination with a
standardized APT pro am to treat ALErGP in non-professional soccer players. The assessment of
pain- and functional-related outcomes in the experimental group (A), who underwent the APT
program in combination with EPI® treatment, and in the control group (B), who underwent the APT
program only, revealed that: i) both groups significantly improved pain and functional scores after
treatment and maintained this therapeutic result throughout the 6 months after treatment; ii) the

combined intervention of APT program and EPI” ensured a greater and faster reduction of pain

Page 47 of 69



Nele JEN No WV, INENRUSE SR

The Journal of Sports Medicine and Physical Fitness

compared to the APT programme alone; iii) functional recovery was not significantly different
between the two groups, although it tended to be greater in Group A after the treatment and

throughout the follow-up.

APT program with and without EPI® effectively reduced pain and improved functional recovery

High quality studies on non-surgical treatment of long-standing adductor-related GP are rather
scanty *’. For example, Holmich et al '* showed that 79% of the patients dductor-related GP

that were treated with exercise therapy (static and dynamic exercises pr strength and

coordination of the pelvic muscles) resumed their usual physical @ w1thc@®nptoms. On the

other hand, in the study conducted by Weir et al **, the~sussess ratg, 2,\\@) active physiotherapy

O
m 7 associated to a return-to-
st ports the view that an active

physiotherapy programme that promotes/Signiftcant e@} ic@@cle contraction of the AL via

mtion for long-lasting pain reduction

programme aimed at the strengthening of adducto

running programme, decreased to 50%. Th

isoinertial eccentric training is co Va
9,
and functional improveme deed;> bot §@ro&%xand B significantly improved pain and

functional scores after t ent. al time course of these improvements throughout

the ATP program@ d to@@ : symptoms of each individual: the more severe the
symptoms, th@er e él%on pes. Also, pain and functional scores were similar at the end
of the ATP progra @roughout the subsequent 6-month follow up.

The positive effects of active physiotherapy on adductor-related GP can be related to the connective
tissue remodeling that occurs physiologically as a result of the mechanical stimulation exerted by

%41 1n particular, Apostolakos et al. '? emphasized that biological factors are important

the exercise
for the proper modulation and regulation of collagen production, while mechanical stimuli are

crucial for the proper collagen fibers orientation; thus, both factors are essential for the proper
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healing of the degenerated enthesis. For this reason, eccentric exercise represents one of the most

38,41-43

considered therapeutic solutions in the treatment of collagen-rich tissues pathologies , and

isoinertial eccentric training one of the effective methods to perform eccentric exercise 2%,

The integration of EPI® and APT interventions promoted greater and faster pain reduction

compared to APT intervention alone.

The pain-related clinical testing proposed in the present study showe stantial differences
between Group A and Group B after the treatment and during the 6- .o In particular,
the scores of the active test form proposed in the present study ( Scontr we 3 .- 1ﬁcant1y lower
in Group A than Group B at the end of the treatment and-fo he entlgelon of the follow-up.
The “time x group” interaction was also significant

ram
tended also to be lower in Group A after the t k ncantly lower at the 2-month and

4-month follow up. Interestingly, Mosl =supp the@w that NRScontr is better than

addltlon NRSpalp values

K
underlined by the @ ur. f the APT programme, which was focused on
pain reduction @ 8 days) in Group A than in Group B. These results
support the vie at the @bmaﬂon of EPI® and APT interventions was more effective than APT
intervention alone&reducing AL enthesopathy-related symptoms. It is plausible that EPI®
electrolytic action promoted the removal of excessive deposits of connective tissue (fibrosis), so
decreasing the tendon tissue tension ** and consequently reducing GP. It is worth noting that EPI”
intervention initially induces a local and controlled inflammatory process that subsequently

promotes the histological enthesis healing process >*, the duration of which is reported to be longer

than 14 days. > Hence, a proper protocol of active exercises should be proposed as a parallel
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intervention to the EPI® treatment in order to ensure that the new production of collagen (resulting
from the inflammatory process) develops adequately from a biomechanical point of view **. With
this respect, the association of EPI” intervention and isoinertial eccentric exercises has already
produced encouraging results in the treatment of patellar tendinopathy, and in particular for the

tendon tissue repair 2.

Effects of EPI® intervention on functional recovery

In the present study, functional recovery was evaluated by PSFS, whic '« ed of 10 motor tasks

AN
(see Methods) that did not require a selective, sustaind and ma l usc@ traction. For
example, maximal effort soccer kick requires a substantial Vel n during a limited
part of the kicking swing phase (30% to 45) . furt L @c on is prlmarlly aimed at
controlling the hip extension rather than contrlb b nt 1p flexion and to completing

this complex motor task *. In addition, Q% erhned that AL activation intensity
recorded by EMG during twisting n was& l&f that observed during Adductor

Squeeze Test. In the present study,\the exp il% '

@

U that underwent EPI® intervention and

APT programme tende re&&@w@l recovery after treatment and throughout the
follow up (+7.8% @mp ntrol group that underwent APT programme only.
However, this

that specifically and s

significant. The fact that PSFS lacks in motor tasks

t1ally 1nvolve AL activation is conceivably one of the main causes of

%

this finding. The total duration of the treatment was also not significantly different between the two
groups, although it tended to be shorter (-10.9 days) in Group A. These data suggest that further
studies are required to better assess the effectiveness of EPI” treatment on functional recovery in
soccer players suffering from ALErGP. It is also worth noting that an intrinsic limit of the non-
surgical treatments is that they reduce only to some extent the anatomical alterations of the enthesis.

Therefore, while the functional recovery and symptoms reduction can be achieved by these non-
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surgical treatments, the connective tissue alteration often persists 1 even in asymptomatic patients
7. As a consequence, these residual anatomical alterations of the enthesis might result more likely
in a premorbid condition. From this perspective, further studies should investigate whether the
substantial reduction of the enthesis anatomical alteration brought about by EPI® intervention may

eliminate or reduce such premorbid condition.

Limits of the study

One of the limitations of this study is the lack of a graduation in t @ 0&1&: ultrasound

imaging of the proximal tendon of the AL: we differentiated t@ ten. @Nith anatomical

changes" and "healthy tendons". However, we hypothesi at a wg @Qrasound image could
potentially be associated with a lower expectat rape Quccess regardless of the
intervention. In addition: II) the EPI® interv X s Valldatlon (the technique has
recently been developed); III) research parti bh@d with respect to the treatment

%@ ubJectlve scoring, especially in the

€eo -s& ha c@ls less likely that any eventual EPI®-related

)

placebo effect could h@ thro 1@low -up; IV) the copresence of GP secondary
. -re %@m Abdominis-related GP) or comorbility (snapping

, 1110®uma1 gerve entrapment) could have potentially played the role of

earlier stage of the study pro . On

clinical patterns (i

Ileopsoas, hi rosi
confounding Varlab&%@%ally, V) the subjects of this study resumed independent soccer-related
activities without supervision after the end of the treatment. So, different factors such as amount
and characteristics of the physical activity performed by each individual could also have influenced

the follow-up results.
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CONCLUSIONS

EPI” treatment in association with active physiotherapy ensured a greater and more rapid reduction
of pain and tended to promote greater functional recovery in soccer players with ALErGP compared
to active physiotherapy only. This positive therapeutic result lasted for at least 6 months after the
end of the treatment. This finding, together with the fact that EPI” treatment is minimally invasive
and was overall well tolerated by the patients, support the combined use of EPI® and active

physiotherapy in soccer players with GP syndrome. Further studies on the effects of EPI” treatment

on functional recovery in ALErGP and on clinical conditions similar <' ErGP (i.e. Rectus

Abdominis enthesopathy and tendinopathy, Gracilis enthesopathy, d‘;i e pubic symphysis,

Ileopsoas Syndrome, Rectus Femoris aphophysitis) are need ain Qnsight into the

@

effectiveness of EPI” treatment on GP syndromes. @ o@
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Table IV. Numeric Rating Scale (NRS %&twn@d%c@uncﬁonal Scale (PSFS) values

registered at the end of treatment an. 1 fO@@lp é@@%ﬂd 6 months).
Q’x&

ogramé&tio&

\©

nd@on Adductor Longus (AL). The tendon insertion on

Figure 1. Longitudial @
the pubic tubt@ { re@e@@woechoic area (arrow). Additionally, the intramuscular

tendon, or centrab a sis, of the Adductor Longus (the hyper-echoic horizontal structure

Table V. Active Physical T

indicated by an asterisk), and the Adductor Brevis (AB) can also be seen.

Figure 2. Anatomic changes of the proximal tendon/enthesis of the Adductor Longus (AL) in the
ultrasound examination. In the vicinity of the pubic tubercle (PT) the presence of significant
calcification of the tendon can be seen (dotted box), as well as many fibrotic areas at the level of the

enthesis (small arrows), which appears to be clearly deconstructed. Furthermore, it is possible to
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identify significant fibrotic thickening near the myotendinous unit of the muscle (thick arrow).

AB=Adductor Brevis.
Figure 3. Study profile.

Figure 4. Ultrasound-guided Intratissue Percutaneous Electrolysis. The operator inserts the needle
(asterisk) into the treatment area.

Figure 5. Isoinertial machine. The nylon cord (NC) is wrapped around the flywheel (FW) and
secured at the athlete’s ankle. A concentric contraction (CON) of the adducto results in the
initiation of FW rotation while unwinding the NC. Once the pushi N phase has been

completed, the NC rewinds because of the kinetic energy of the F@ the limb toward

the machine. Hence, the athlete is required to perform an eccentri trac@n@proportional to the
0

<
op.t ation
N\

effort exerted during the concentric phase) in order to f the FW, thereby
completing the repetition. After bringing the FW

instantly initiated.
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Table I. Enrolment phase: inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

General Non-professional soccer players

Previous Groin/Hi
Criteria Age 18-35 years FEVIOUs LTOTVEHp Surgety

Presence of pain upon palpation of the
enthesis of the Adductor Longus

Clinical (unilaterally or bilaterally) Adductor-related Groin Pain is not the
inica . . . .. )
Criteria Presence of pain upon contraction primary clinical entity
against resistance (Adductor Squeeze
Test) of the enthesis of the Adductor
Longus (unilaterally or bilaterally)
. The ultrasound and MRI showed and
The ultrasound testing revealed .
. . . absence of anatom rations of the
Imacin anatomical alterations of the proximal tor Poneus. which
.g .g tendon/enthesis of the Adductor .. gl ; ¢ )
Criteria linical examination

Longus, which was painful during

.. o p path: ies revealed
clinical examination

~

nsﬁ@?h of NSAIDs or local
@iﬂion od iigtreatment
After randomisation cg, f@ ore than 20% of
edu@ ysiotherapy sessions or
a @ om more than one scheduled
L x\ @session.
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Table III. Baseline characteristics of the participants.

Group A Group B p value

Age (years) (mean+SD) 26.9+4.5 252449 0.384
Stature (cm) (mean+SD) 176.3+7.9 180.7+7.8 0.164
Body mass (kg) (mean+SD) 74.5£8.3 73.4£5.7 0.816
Position

Goalkeeper 1 1

Defender 2 5

Midfielder 3 4

Striker 5 3

A

Dominant foot

Right 7 11

Left 4 2 @
Athletic activity/week \

<6 hours 1 2 @

>6, <10 hours 7

>10 hours 3 4 @g

PaX

Activity status @

Normal 5 6 @

Restricted 3 o@

Suspended @

A N

Duration of the symptoms k\/ N7

0-4 weeks 6

4-10 weeks N ) &*

10-26 weeks 2 @9 % 3

>26 weeks ﬂ\ @ @ 1

0/\ . ) +

Recurrent

Gm;:li::?icl'lase K - K\\@O\Q&\y 3
> \O

7 rali N Or %

ALERZI;tlate " % @ & %X&) 7 7
Left @ % 1 2
Bilateral @

ALErGP: Adductor bo%u Enthes@y-related Groin Pain

K
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Table IV. Numeric Rating Scale (NRS) and Patient Specific Functional Scale (PSFS) values registered at the end of
treatment and during the follow-up (2, 4, and 6 months).

Pre End 2months 4 months 6 months Time  Group Time x
Group

Group A  7.5+19# 1.6£1.1 0.7+£0.8 1.0£0.9 1.1£0.9
NRSpalp

<
sk Kk
0.001 0.010 0.457
Group B 8.1+19# 2.5+1.5 2.4+1.3 2.3+0.9 2.0+1.5
Group A 8.5+1.4 # 1.3+£0.9 1.3£1.1 0.7+£0.7 0.5+£0.7
NRScontr <
* * * * 0 0.011 0.013
Group B 8.0+£1.6 # 2.2+1.7 2.8+1.6 22+1.4 1.611.@
PSFS Group A 55.5£222# 91.6£3.8 93.743.6

W\ <
o.o@ 0.093  0.200

O\

GroupB  56.7£20.6 # 87.5£5.6 81.5+10.8

NRSpalp: Numeric Rating Scale: pain upon palpation of the insertion of thé\Wtor ngus. Scale: 0-10; lower
score indicates better outcome.

O :
NRScontr: Numeric Rating Scale: pain upon bilateral isometri tor Lo _.\Cy) traction against resistance.
Scale: 0-10; lower score indicates better outcome.
cat@r outcome.

iffe@@O%@mn those recorded at the other time

#: Time effects. Values recorded at Pre were significan

points.

*: Significant differences between the /\@& * p %@
&« 2 &

PSFS: Patient Specific Functional Scale: 0-100; higher M

S a
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Table V. Active Physical Therapy program duration.

Group A Group B p value
Phase 1 (days) 11.9+4.7 20.7+£9.3 0.048
Phase 2 (days) 14.8+4.8 16.0+4.2 0.948
Phase 3 (days) 11.0+£3.8 12.7+£3.3 0.512
Total duration (days) 37.9+£8.5 48.8+9.4 0.098

X
s

e
\ Q)
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Assessed for eligibility (n=37)

y

Excluded (n=13, 35.1%)

- Ileopsoas-related GP was the primary clinical
entity (n=8, 21.6%)

- Rectus Abdominis-related GP was the primary
clinical entity (n=1, 2.7%)

- Absence of US signs of degeneration of th

insertion of the AL though the Adductog t
Randomized (n=24, 64.8%) GP was the primary clinical entity (n )
- Inguinal Hernia, revealed in the
(n=3, 8.1%)

y

Group A (n=11)
- Received allocated intervention (n=10)
- Did not receive allocated mterventlon
(n=1: patient refused EPI® mterve

due to a fear of needles.) /

| @\\%

A 4

w up at 4 and 6 months

tankle 11 grade strain 76 days
the end of treatment)

Analysed (n=12)

Excluded from analysis (n=1: only for the
analysis of data collected at 4 and 6
months).
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