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Abstract

Background: Injuries to the pectoralis major muscle can result in functional limitation. Previous reports on
conservative treatment on large tears of the pectoralis major muscle showed inconsistent results with several
treatment modalities. The best option to treat this pathology is still under discussion.

Methods: A 30 year-old male patient with a large pectoral is major muscle tear was treated with ultrasound-
guided EPI® technique once a week and eccentric exercise. Echography study was performed during the follow-up.
Functional evaluation was assessed with Tegner scale, the criteria described by Bak et al. and the subjective
outcomes described by Anthony et al.

Results: Ultrasound scan showed a correct arrangement of muscle fibers. Functional evaluation showed
excellent results and at four weeks of treatment, the patient had returned to their level of activity prior to the injury.

Conclusion: Treatment with the US-guided EPI® technique on pectoralis major muscle tear resulted in a high
improvement in function and a rapid return to the previous level of activity after few sessions. The procedure has
proven to be safe with no recurrences at one-year follow-up.

Keywords: Pectoralis major; Muscle; Tear; Athlete; Treatment; myotendinous junction lesions are usually treated with conservative
Intratissue percutaneous electrolysis; EPI treatment [2,5,9].

Among the conservative treatment options, Intratissue
Introduction percutaneous electrolysis (EPI°) stands out. This is a minimally
invasive medical and physiotherapeutic technique that involves the
application of a high-intensity galvanic current through a conductive
stylus that provokes a rapid and localized regenerative process in the
target tissue [10,11]. This allows for phagocytosis and the subsequent

Injuries to the pectoralis major muscle are important because as
they can result in functional and aesthetic deficiencies of the upper
extremity. They typically arise through indirect means, with the

muscle being in a state of maximum elongation and contraction at a - . . en : .
point of sudden overload [1-3]. This type of injury has been observed ~ "¢P3ir of affected tissue while making it possible to aspirate the

in activities like weight lifting, wrestling, American football and water hematic content. of the injury an.d Ted‘?cmg Fhe production  of .a
skiing [4,5] secondary fibrotic lesion [12]. This is vitally important because it

decreases the fibrous scar that occurs in muscle injuries and therefore
A purely clinical assessment of the pectoralis major injury may be the risk of re-rupture.

deficient, so additional tests with imaging are needed to refine the
diagnosis. Magnetic resonance imaging has been successfully used to
assess the characteristics of injuries to the pectoralis major [6].
Similarly, ultrasound has been used to determine the extent and
location of the lesion [7,8]. However, diagnosing with imaging is not
without problems due to the anatomical complexity of the distal Materials and Methods
tendon of the pectoralis major as this has a 180° twist that comprises
the sternal and clavicular portions [7,8]. The anatomical location of
the muscle tear is very important because an avulsion of the tendon at
its insertion into the humerus requires surgical repair, while

With this paper, the aim is to present the clinical and functional
results in the treatment of an athlete affected by a large partial tear of
the pectoralis major muscle treated with the EPI° technique.

A 30 year-old male patient who came to our clinic with pain and a
functional limitation in the upper left extremity. The pain appeared
suddenly during his usual gymnastic practice when performing a pull-
up on the horizontal bar. The patient had no relevant medical history
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or concomitant therapies and had never received injections to the
affected area.

Clinical examination showed a clear indentation in the musculature
of the left pectoralis major that became more pronounced when the
patient pressed their palms together to contract the large pectoral
muscles bilaterally. An obvious indentation was seen on the left upon
comparing it to the right pectoral, which indicated a major tear of the
muscle.

Ultrasound evaluation of the pectoralis major was performed
longitudinally and transversally to the muscle fibers and the tendons
were evaluated from origin to insertion. The distal pectoral tendon was
identified and evaluated on the transverse plane at the level of the
bicipital groove of the humerus, where the pectoral tendon and the
tendon of the long head of biceps brachii cross. Equally, an evaluation
of the flow was performed with high-resolution color Doppler. The
images were compared to the contralateral side, placing the patient's
shoulder in abduction and external rotation for the examination.

The ultrasound study was performed by two specialists in
musculoskeletal ultrasound using a color Doppler device and lineal
probe of 5-16 Mhz and longitudinal and transverse views. At the same
time, a radiographic study of the shoulder was performed with AP
projection, an axillary "Y" view as well as in internal and external
rotation.

The functional assessment was performed according to the criteria
described by Bak et al. [13] in which results for patients without
symptoms with normal range mobility without cosmetic changes,
without adduction weakness and able to return to their sport activity
were considered as excellent. Those results with almost normal range
of mobility without cosmetic changes and less than a 20% deficit in
peak torque in the isokinetic test were considered good. The poor
results are those in which there is limited range of mobility, poor
cosmetic results and the patient is unable to return to their sport
activity. Finally, those results where the pain persists and revision
surgery is needed were considered bad.

As a second item in the functional assessment, the test for assessing
subjective outcomes described by Schepsis et al. [14] was used for the
evaluation of lesions of the pectoralis major. Patient follow-up was
conducted over a year while getting clinical and functional results
before treatment, at one month as well as 2, 6 and 12 months. The
Tegner scale was used to rate the level of activity of patients before and
after the injury.

Treatment was consisted of the application of the ultrasound-
guided EPI° technique once a week and eccentric exercise twice a
week. The EPI° technique was performed with the patient supine using
the device designed specifically to carry out this technique, the EPI
Medical Tissue Remover® (EPI Advanced Medicine, Barcelona. Spain).

A 40 mm-long sterile 20G needles were used. The application was
performed by means of stratified ultrasound-guided puncturing. In the
first treatment session, a puncture was performed in the center of the
hematic injury to do the first EPI° pulse of 5 seconds duration (Figure
la), activating then the vacuum system (Figure 1b) of the device itself
so as to get quick closure of the muscle injury.

Once the closure of the lesion was successful (Figure 1c), EPI® was
continued at the edges of the lesion without removing the needle and
applying 4 pulses of 10 seconds each in the geographical margins of
the lesion. In 3 subsequent weekly sessions, 0.3 x 30 mm needles were

used to apply the EPI° technique to minimize the pain of the puncture,
using 4 pulses of 10 seconds in the length of remnant muscle scar.

Results

According to the classification of Tietjen [15], it was a pectoralis
major muscle injury type II at the mid-portion of the muscle.
Ultrasound examination detected a marked accumulation of fluid
(hypoechoic) in the pectoralis major muscle (Figure 1). The diameter
of the lesion was 30 x 7 millimeters with plenty of hematic content.
The radiographic studies showed no abnormalities or bony avulsions.

Figure 1: Sequence of images with high definition ultrasound with a
5-16 Mhz lineal probe in a longitudinal view where the application
of the ultrasound-guided EPI® technique in the focus of the
hematoma (a) is observed. Upon activating the EPI° the hematoma
begins to dissolve with the smoke effect appearing (arrow). After
the first 5 seconds of treatment, the MTR® suction system (b) is
activated to obtain a complete evacuation of the hematoma, leaving
the injury virtually sealed (c).

In the functional evaluation, according to the criteria of Bak et al.
[13], the good results that were seen at one month passed to excellent
at 2 months and remained at the same level at 12 months.

The results obtained according to the criteria of Schepsis et al. [14]
are shown in Table 1. Four weeks after the treatment starts, the patient
had returned to their level of activity prior to the injury that was 8
points on the Tegner scale. These results were maintained in controls
at 2, 6 and 12 months.

Question 1 month FU | 2 months FU | 6 months FU | 1 year
FU

Pain Relief 98 98 98 98

Range of Motion 95 100 100 100

Return to strength 96 97 100 100

Cosmetic satisfaction | 86 86 95 95

Treatment 98 100 100 100

Satisfaction

Average answers from the subjective questionnaire described for Schepsis et al.

Values presented as percentages based on 100%.

Table 1: Results obtained according to the criteria of Schepsis et al.
[14] during the follow-up

The ultrasound scan performed during follow-up showed a correct
arrangement of muscle fibers without evidence of fibrous scarring or
accumulations of hematic residuals (Figure 2). During the procedure,
no medical complications related to treatment presented.
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Figure 2: Ultrasound control with a 5-16 Mhz lineal probe in a
longitudinal panoramic view at 1 month after treatment in which a
correct disposition of the pectoralis major muscle fibers without
evidence of fibrotic scarring or complications.

Discussion

This paper shows that the treatment of injury in the pectoralis
major of a gymnast treated with the Intratissue percutaneous
electrolysis (EPI®) technique obtained excellent results and allowed for
an early return to sports activity.

The pectoralis major muscle is a powerful internal rotator, flexor,
and adductor of the arm and has its origin in the collarbone, sternum
and the cartilages of the first six ribs. The pectoralis major muscle
fibers converge in three bundles that rotate 180° that join to form a
tendon which inserts into the lateral aspect of the humeral bicipital
groove [8]. Patients with lesions of the pectoralis major muscle are
clinically characterized by pain, bruising, swelling, and decreased
range of motion. Clinically speaking, it is difficult to assess the extent
and location of this type of injury except through ultrasound or
magnetic resonance imaging evaluation. It is possible that a small
initial injury of the pectoralis major muscle associated with lifting
weights is not identified by ultrasound, but the patient may have pain
in the anterior region of the chest [7,8,16,17]. In these cases, the
immediate suspension of strength training is important so as to avoid
further muscle ruptures of a serious nature within the first 6 weeks
[1,4].

Tears of this muscle occur more frequently in the myotendinous
junction or the insertion of the humerus and partial tears are more
frequent than complete tears. The most commonly used clinical
classification of this lesion is described by Tietjen [15]. It focuses on
both the type of injury and the location of the lesion in relation to the
origin or insertion. A type I injury refers to a concussion; a partial tear
refers to type II, and type III to a complete rupture. On the other hand,
it also stands out if the location of the lesion is in the sternal origin in
the muscle, at the myotendinous junction or the humeral insertion.

The injuries of the pectoralis major muscle usually occurs during a
high intensity eccentric action when the muscle is exposed to high
tensile forces [4,5,7]. The main sports injury associated with the
pectoralis major muscle are weightlifting, wrestling, gymnastics or
wind-surfing.

Although MRI has been used to evaluate injuries of the pectoralis
major muscle [6,7], ultrasound may also be useful in the assessment of
this type of injury. Ahypoechoic image corresponding to hematic
collection inside the rupture of the pectoralis major muscle can be seen
[18].

Treatment options for an injury of the pectoralis major muscle are
based on an accurate assessment of the extent and location of the

lesion. Treatment is usually conservative in partial tears and
sometimes in total ruptures in non-athletes. Surgical repair is used for
complete tears and ruptures of the distal tendon in athlete patients
[1-4]. The chosen method of treatment varies greatly depending on the
literature consulted.

The Intratissue percutaneous electrolysis (EPI°) technique has
proven effective in the treatment of soft tissue injuries [10,11] and
experimental studies [12] have demonstrated that the early use of this
technique reduces the fibrotic reactions secondary to these lesions. By
using a high-intensity galvanic current, directed through a needle,
rapid regeneration of damaged tissue is achieved. At the same time,
the suction capacity provided by the EPI Medical Tissue Remover®
device during the application of the technique makes it possible to
evacuate the hematic content of the lesion, thereby facilitating healing
and preventing potential later complications.

In the case presented, the ultrasound findings showed a large partial
tear of the pectoralis major muscle with a large collection of blood.
After treatment with the eco-guided Intratissue percutaneous
electrolysis (EPI°) technique, the hematic fluid significantly decreased
and proper remodeling of injured tissue was obtained, allowing the
athlete to return to sports competition at 4 weeks after injury. The
study with ultrasonographic images showed a repair of the
myotendinous junction of the pectoralis major muscle with no signs of
the formation of fibrotic scar tissue and no signs of hypoechoic
thickening of the tendon.

Conclusion

Treatment with the US-guided EPI° technique on pectoralis major
muscle tear resulted in a high improvement in function and a rapid
return to the previous level of activity after few sessions. The
procedure has proven to be safe with no recurrences at one-year
follow-up.
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