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Abstract

Purpose of the article: To demonstrate the application of synergistic treatments by means of extracor-poreal
shockwave therapy (ESWT) and the Frequency Rhythmic Electrical Modulation System (FREMS) in the treatment of a
calcific tendinopathy of the rotator cuff monitored through ultrasound imaging.

Materials and Methods: The patient was a 52-year-old female PC operator with a sedentary lifestyle. She
complained of intermittent left shoulder pain which had begun two years previously, with episodes of pain becoming
more frequent in recent months. Pain was present in abduction and elevation of the left arm, and ultrasound imaging
supported a diagnosis of a calcific tendinopathy of the supraspinatus. The combined application of extracorporeal
shockwave therapy and Frequency Rhythmic Electrical Modulation System was monitored from diagnosis to resolution
by functional evidence and ultrasound imaging.

Results and conclusions: Recovery was completed in 4 weeks shortening the originally planned program by
at least one week. Based on our professional experience the application of a combined treatment under clinical and

instrumental evaluation could justifiably be considered a “fast track rehabilitation” of this clinical condition.

Keywords: Calcific tendinopathy; Extracorporeal shock wave;
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Introduction

Calcific tendinopathy of the rotator cuff (CTRC) is a frequent
condition caused by calcium deposits over the fibrocartilaginous
metaplasia of the tenocytes, often affecting the supraspinatus tendon.
Its prevalence has been reported in the range of 2.7-10.3% of the
healthy population, 50% of which will go on to develop chronic
symptoms [1,2]. While the causes of this condition are still unclear, a
recent investigation supported by artificial intelligence has found that
female sex, hyperlipidemia, diabetes mellitus, and hypothyroidism are
independent risk factors for this condition [3,4].

CTRC is a cell-mediated process with three well-defined stages [5]:

. The pre-calcific phase with fibrocartilaginous transformation
of the tendon tissue.

. The calcific phase with the deposit of calcium crystals,
subsequently reabsorbed by macrophagic activity. Transportation of
the crystals into the sub-acromial bursa is accompanied by edema, with
a consequent increase in intrabursal pressure and pain.

. The post-calcific phase with a re-modeling of the extracellular
matrix of the tendon by fibroblasts, and substitution of the crystals with
granulation tissue until tendon recovery is complete.

Several treatments are available to treat this condition, ranging
from surgery, iontophoresis with acetic acid, extracorporeal shockwave
therapy (ESWT) ultrasound-guided corticosteroid injections, ultrasound
guided percutaneous lavage ESWT plus kinesio taping and the
Frequency Rhythmic Electrical Modulation System (FREMS) [6-12].

The use of ultrasound imaging as a tool to monitor the rehabilitation
process, and its recent incorporation into the practice of physiotherapy,
has led to tremendous advances in the understanding of CTRC and the

monitoring of its development [13,14].

Materials and Methods

Ultrasound imaging

VINNOS5 is a professional digital color ultrasonic apparatus
(VINNO Technology, Jiangsu, China). It transmits ultrasound waves
into the body tissues and displays the echo images of the tissues and
blood flow on the screen (Figure 1). A linear probe (frequency 10Mhz)
in B-Mode was used for the ultrasound study.

In physiotherapy, ultrasound is used as a support device for
specific treatments (ESWT, lasertherapy, FREMS) and to optimize the
rehabilitation program. The physiotherapist does not use ultrasound
imaging for diagnostic purposes, which is a specific medical competence [15].

ESWT

A radial shockwave device (EMS Swiss Dolor Clast, EMS Electro
Medical Systems, Nyon, Switzerland) was used (Figure 2). A projectile
inside a handpiece is accelerated by a pressurized air source, striking
the 15mm-diameter metal applicator, and the generated energy
transmitted to the patient’s skin as a shock wave through a standard
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Figure 2: EMS Swiss Dolor Clast ESWT.

ultrasound gel. The wave then disperses radially from the application
site into the targeted tissue. The energy generated depends considerably
on the working pressure set by operator.

At each session, 2500 pulses were applied at a pressure of 2.4 bars
(approximate energy flux density of 0.08 mJ/mm?) and a frequency of
12Hz, and the area was treated under ultrasound guidance to ensure all
stimulation was directed to the injured tissue.

ESWT has been shown to be a safe and effective noninvasive
treatment for patients with calcific tendinopathy of the shoulder,
increasing VEGE, PCNA and eNOS expression and modulating
substance P in the targeted area [16-20].

FREMS

FREMS (Fremslife Srl Genoa - Italy) is an internationally patented
electrostimulation device, classified as an “electroceutical” device as its
stimuli is not limited to nerve stimulation but have a specific therapeutic
effect: vasomotor activity, H-reflex modulation (anticontraction) and
vascular endothelial growth factor (VEGF) synthesis, have all been
demonstrated [21-23].

A biphasic balanced current stimulus is modulated in frequency, pulse
width and intensity in a pseudorandom way, exerting a physiological
stimulus on tissue metabolic activity. In addition to involving selectively
different frequency-specific activities, this variability also prevents neural
response habituation. FREMS devices are available in two versions which
differ only in the number of output dipoles (16 or 32) and in the number
and type of treatment protocols, selectable via a user-friendly GUI
(Graphic User Interface). (Figure 3).

The Patient

The patient was a 52-year-old female PC operator with a sedentary
lifestyle. She was a non-smoker, had a regular menstrual cycle, and followed
a varied diet. She complained of intermittent left shoulder pain which had
begun two years previously, with episodes of pain becoming more frequent
in recent months. No nocturnal pain. Pain was present in abduction and
elevation of the left arm, and ultrasound imaging [24] (Figure 4) supported
the diagnosis of a calcific tendinopathy of the supraspinatus (0.98 cm in
resting phase) performed by an Orthopedist MD.
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Figure 4: US image of supraspinatus (long axis): hyperechoic rim and strong
posterior acoustic shadow.
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Clinical assessment

Lax subject with generalized joint hypermobility. Anteposed left
shoulder with hypotonotrophy of the periscapular muscles, rotator cuff
and deltoid from underuse. Range of movement (ROM) was limited
and painful at maximal elevation and abduction. Painful arc test [25]
Jobe test [26] and Yocum test [27] were positive.

Rehabilitation program

Three once-weekly ultrasound-guided rESWT sessions. Tissues treated
with rESWTs undergo cavitation “build-up’, mechantransduction and a
biological alteration which “kick-starts” the healing response [28]. The
treatments should be followed by a controlled program of therapeutic
exercises.

Rehabilitation Progress

Seven days after the second ESWT treatment, the patient reported a

Panel (d) Panel (c)

Figure 5: Panels labeled clockwise from a) to d)
a) US image shows dilatation of bursa (arrows) with calcification inside

b) Calcification in resorptive phase shows focal breaks and irregular profiles with
isoechoic structure (asterisks)

c) Bursitis with fragmented calcification at intertubercular sulcus and LHBT (arrow)
in short axis

d) Power Doppler: significant hyperemia into the bursa.

|
Figure 6: FREMS electrode application pattern for left shoulder CTRC treatment.

worsening of pain and a reduction in joint mobility of the left shoulder.
Pain was also present at rest. Ultrasound imaging showed the beginning
of the resorptive phase and migration of the calcification into the sub-
acromial bursa. The bursa appeared thickened and filled with non-
homogeneous hyperechoic fluid containing calcium and debris, in
association with edema in the surrounding space [29,30] (Figure 5).

Based on the patient’s clinical condition, we decided to forgo the
third ESWT application, since the desired outcome (the start of the
resorptive phase) had already been achieved, and four sessions of
treatment using the Frequency Rhythmical Electrical Modulation
System (FREMS) were planned.

FREMS is known for its effectiveness at modulating the Hoffmann
reflex [31] promoting vasomotor activity [32] and treating pain [33].
The selected program (Shoulder - Flogistic lesions) was applied daily
for four days (three consecutive) with seven pairs of electrodes applied
as shown in Figure 6.

Results

At the follow-up appointment one week after completion of the
FREMS treatment cycle, the patient reported a significant reduction
in pain symptoms and a remarkable improvement in clinical signs
(painful arc, Jobe and Yocum tests), with a significant increase in
shoulder ROM for both elevation and abduction, and no signs of sub-
acromial impingement.

Ultrasound imaging showed an almost complete reabsorption
of the calcification, almost complete re-gression of the SAD calcific
bursitis, and slight distension of the SAD bursa, while the power
Doppler image was still positive (Figure 7), with a high probability of
structural remodeling processes in the post calcific phase.

Post treatment activities

The patient was taught to perform a series of exercises at home
using an elastic resistance band to pro-mote trophism and support the
recovery of muscular proprioception for the muscles involved in the
stabilization of the shoulder (scapula and rotator cuff).

General comments

The synergy between ESWT and FREMS with ultrasound
monitoring has proven to be successful at providing a rapid solution to
a painful condition as part of a four-week treatment program (Figure 8).

-
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Figure 7: Supraspinatus muscle (long axis) and SAD bursa with positive Power
Doppler
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Day|
Monday Tuesday | Wednesday | Thursday Friday
\Week

1st Evaluation 1st ESWT

2nd 2nd ESWT
Evaluation

3rd T
1st FREMS

4th 2nd FREMS | 3rd FREMS | 4th FREMS

5th Evaluation

Figure 8: Evaluation and treatment program.

ESWT stimulates the metabolism of the tendon, initiating the healing
process, while FREMS promotes the correct progression of flogosis in
the resorptive phase and supports microcirculation in the area.

Discussion
Three important aspects emerge from this case study:

. The combination of different physical agents in this case
ESWT and FREMS offer a synergistic approach for a “fast track
rehabilitation”, with better and faster results. Time is a crucial factor in
reducing needless patient discomfort and the risk of comorbidities, as
well as overall healthcare costs.

. The combination of conventional functional evaluation
tests and ultrasound imaging to obtain evidence-based information is
of immense value for guiding and tailoring the rehabilitation program. In
this case, ultrasound imaging permitted us to exclude a session of ESWT
which would have been pointless (and contraindicated, increasing pain and
inflammation, while reducing the total treatment time by at least one week
(or 25%). Our experience suggests that the use of ultrasound imaging by
the physiotherapist as a monitoring instrument would improve the overall
results of rehabilitation programs in most musculoskeletal conditions
normally treated by physiotherapists.

. Although this is just a case report, it reflects the physiotherapy
experience gained at the clinical re-habilitation centers where we operate.
In our shared vision and experience, patient-centered rehabilitation begins
with the evaluation process, essential for achieving the best possible
objectivity and reliability. The process then continues in the form of a
combination of rehabilitation techniques based on EBR (evidence-based
rehabilitation), or KBR (knowledge-based rehabilitation) to be more
accurate; a body of knowledge which grows from our training, experiences
and a critical appraisal of the results we observe day by day. We believe that
itis very difficult sometimes we are tempted to say “almost impossible” - to
design and perform a statistically sound trial due to the wide variabilities
inherent in the practice of physiotherapy.
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