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Efficiency of shock wave therapy in patients
with “tennis elbow” - preliminary study

Ocena skutecznosci fali uderzeniowej u pacjentow

z ,okciem tenisisty” - doniesienie wstepne

Summary

The increase in the number of patients with chronic pain of lateral elbow region
(“tennis elbow”) has been observed in recent years. The aim of the study was
to evaluate the efficiency of extracorporeal shock wave therapy in treatment
of patients with “tennis elbow”. The examination embraced 10 patients with
recognized “tennis elbow” who underwent clinical evaluation including the level
of pain intensity according to visual analogue scale (VAS), functional tests and

Mayo Elbow Performance Score (MEPS).

Conducted examinations proved that application of shock wave therapy leads to
the reduction of pain estimated by VAS, improvement of functional tests results

and progress in efficiency of elbow joint estimated by MEPS.

Basing on conducted examinations, it may be stated that application of
extracorporeal shock wave therapy is an effective, non-invasive method of

treatment of pain connected with “tennis elbow”.
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Streszczenie

W ostatnich latach obserwowany jest wzrost pacjentow z przewlekta bolesno-
$cig bocznego przedziatu stawu fokciowego czyli tzw. ,fokciem tenisisty”. Celem
pracy byfa ocena skuteczno$ci zastosowania zogniskowanej fali uderzeniowe;
(ESWT) w leczeniu chorych z ,tokciem tenisisty”. Badaniem objeto 10 pacjen-
tow z rozpoznaniem tokcia tenisisty, u ktorych przeprowadzono ocene klinicz-
na, obejmujacy stopien nasilenia bolu wedtug skali VAS, testy funkcjonalne oraz

kwestionariusz wydajnosci stawu fokciowego (MEPS).

Przeprowadzone badania wykazaty, ze zastosowanie fali uderzeniowej powoduje
zmniejszenie dolegliwosci bolowych ocenianych w skali VAS, wykazano popra-
we wynikow testow funkcjonalnych oraz poprawg wydajnosci stawu tokciowego,

ocenianego kwestionariuszem MEPS.
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Na podstawie przeprowadzonych badan mozna stwierdzi¢, ze zastosowanie zo-
gniskowanej fali uderzeniowej jest skuteczna, nieinwazyjna metoda w leczeniu
dolegliwosci bolowych wystepujacych w przebiegu ,.tokcia tenisisty*.

Stowa kluczowe: zogniskowana fala uderzeniowa, tokie¢ tenisisty

Introduction

Lateral epicondylitis (“tennis elbow”) includes disorders of ulnar extensor muscle of
wrist in the area of its proximal attachment to the lateral epicondyle of humerus. The area
of the most visible disorders is the proximal attachment of radial extensor muscle of the
wrist. Overloads and recurrent injuries of this area may lead to fibroses and micro-tears
of exposed tissues (Gazdzik 2000, Veneziano et al. 2006).

The disease occurs in 1 patient per every 200 while the proportion of women and men
with this problem is 5:4. The most frequently, tennis elbow syndrome occurs in middle-aged
patients (approximately 35-45 years old) (Platssman, Kokosz 1997, Veneziano et al. 2007).

According to Krushnaar and Nirschl, as a result of overload, cells which do not develop
in the direction of healthy tendon create large amount of fibroblasts, what is more, vascular
hypertrophy occurs and disorganized collagen causes angiofibroblastic hypertrophy
(Krushaara, Nirschl 1999). It has been proved that it is a physiological result of the rupture
in collagen structure. Pathological changes are observed on the sterile area of inflammation
and edema which occur after defragmentation of single fibers of the tendon. After a longer
period of time edema develops on scars and exostoses. Patient suffers from the pain of
tendons which became less solid (Wittek 1999). The pain may radiate to the humerus
or wrist and may be experienced at the moment of resisting the contact and pressure
from the physician. What is more, impairment of muscle strength and gradual limitation
of upper limb functions occur (Gazdzik 2000; Duk, Szykuta 1997). The pain of lateral
elbow region may be caused by many different factors including enthesopathy of extensor
muscles of wrist and fingers, brachioradial joint bursitis, fibrosis and pain of annular
ligament, posttraumatic synovitis of cubital joint with hemorrhage to the articular cavity,
hypertrophy of synovial bursa between the head of radial bone and the head of humeral
bone, calcium deposits in the area of extensor muscles of wrist and fingers, neuropathies of
posterior musculospinal nerve, periostitis, tendinitis, inflammatory states of ligaments and
joint capsule as well as brachioradial joint degenerations (Tylman, Dziak 1986).

The most comprehensive and differentiating diagnostic method for “tennis elbow”
has been described by Winkiel. He emphasized that the examination of elbow joints
should be conducted according to the following order: medical interview, physical
examination (palpation) and functional tests (Ryngier et al. 1999).

In the diagnostics of “tennis elbow” following imaging examinations are also
applicable: roentgenography (RTG), computer tomography (CT), magnetic resonance
(MR), ultrasonography (USG) and blood examination (Ryngier et al. 1999).

Available literature describes many methods of treatment of pain connected with
“tennis elbow”. As a first step, cooling of the elbow may bring alleviation of pain.
Alternating hot and cold baths of injured joint are also recommended. Other methods
of treatment are ultrasounds, iontophoresis with non-steroidal anti-inflammatory drugs
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and application of low-frequency currents. Those methods are based on the analgetic,
anti-inflammatory and anti-edema properties of physical stimuli (Pilecka, Hagner 2004).
Cyriax transverse massage (Stasinopoulos et al. 2005) and kinesiotherapy (Walaszek
et al. 2005) are also frequently recommended. Other conservative method of treatment
could be the injection of glucocorticoids (Swierkot et al. 2008), however, it may lead to
the atrophy of subcutaneous tissue. When conservative treatment does not bring expected
results, surgical procedure is recommended (Swierkot et al. 2008).

Extracorporeal shock wave therapy brings satisfactory results in conservative treatment
(Korabiewska et al. 2010; Franek et al. 2012; Krol et al. 2012; McClure, Weinberger 2003;
Stoktosa, 2009). Extracorporeal shock wave therapy may be applied as a three-dimensional
method or on a small, specified surface with simultaneous ultrasonographic control
(McClure, Weinberger 2003). In the first method, approximate localization of the change
is defined using ultrasonography and radiography and the sensor is applied on the surface
of the deformity without ultrasonographic control. Furthermore, the sensor embraces the
larger surface than the one defined by USG or radiography. During the second examination,
the sensor is placed in the same defined surface of the deformity. Along with increased dose
of energy, USG control is recommended and the wave should be directed into the precise
surface of the deformity according to the possibility of damage of surrounding structures
of intact soft tissues (McClure, Weinberger 2003). The mechanism of analgetic properties
of shock wave includes blocking of the transmission of nociceptive signal through the
stimulation of nerve ends to the level allowing pain control. What is more, energetic
impulses stimulate metabolism, improve blood circulation and collagen synthesis which
influence significant acceleration of soft tissues regeneration. The activity of shock wave
improves blood supply in tissues, has regenerative properties and may also disintegrate
calcified cells of connective tissue, like for instance, fibroblasts. Muscle relaxing properties
of shock wave therapy are also extremely beneficial (McClure, Weinberger 2003).

The aim of the study was to evaluate the efficiency of extracorporeal shock wave
therapy in patients with “tennis elbow”. In the study, the answers for following questions
should be obtained:

1. Whether applied therapy influences the decrease of the level of pain estimated by
visual analogue scale (VAS)?

2. Whether applied therapy influences the improvement of results of functional tests?

3. Whether applied therapy influences the improvement of functionality of elbow joint
estimated by Mayo Elbow Performance Score (MEPS)?

Material and methods

Examination included 10 patients (7 women and 3 men aged 36-60) treated in the
Department of Rehabilitation, University Hospital in Bialystok who revealed “tennis
elbow” after medical interview, physical examination and ultrasonography (USG).

Clinical evaluation regarded the level of pain intensity according to visual analogue
scale (VAS). Graphic, numerical, 10cm scale has been applied where patient pointed the
value of his/her actual pain. Two ends of the scale were the marginal levels of pain. “0”
responded to the lack of pain and “10” was the maximum pain. Patients also completed
the Mayo Elbow Performance Score (MEPS) estimating the capacity of elbow joint.
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Patients defined the type of pain, the range of joint mobility, stability and dealing with
everyday activities such as combing, eating, everyday hygiene, putting on clothes and
shoes. The maximum score in MEPS was 100 and in such case the capacity of joint was
defined as very good. Between 75 and 89 points the capacity was established as good,
60-74 points — satisfactory and less than 60 points indicated low capacity.

Physical examination of patients embraced palpation and functional tests: chair test,
Cozen’s test, Mill’s and Maudsley’s tests which confirmed the presence of tennis elbow
syndrome. All examinations have been conducted before and after applied treatment.

Physical therapy program included application of EWST onto lateral epicondylitis.
4 series of the procedure have been performed once a week with 5-7 days intervals
between the single procedures. Following parameters have been applied during the
therapy: constant mode of activity, the pressure of 2 bars, 10Hz frequency, the amount
of strokes of 2000. The therapy was initiated with application of the transducer to the
most painful area with 400 strokes, 2 bars, SHz, afterward, the therapy was extended
on surrounding tissues of the muscles of forearm with 1000 strokes. The last series
consisted of 400 strokes with 10Hz frequency. Patients during the therapy have not been
the subject of other therapies.

Results

Before the initiation of the therapy, positive tests results were noticed in the majority
of patients: Mill’s test in 90% of patients, Maudsey’s in 100%, Cozen’s in 90%, chair
test in 100% and palpation in 100% of patients. The level of pain intensity according to
VAS was determined for 6.5¢cm and according to MEPS for 55.5 points which indicated
low capacity of elbow joint (Tab. 1).

After the termination of the treatment, 60% of patients did not experience pain during
palpation. The occurrence of positive functional tests results reduced by half. The level
of pain intensity according to VAS was determined for 2.6cm and according to MEPS for
79.5 points which indicated significant improvement and very good capacity of elbow
joint (Tab.2). Obtained results were statistically significant.

Tab. 1 The results of clinical evaluation before physical therapy in examined group of patients

Palpation | Mill’s Test | Maudsley’s Test | Cozen’s Test Chair Test VAS
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Tab. 2 The results of clinical evaluation after physical therapy in examined group of patients

Palpation | Mill’s Test | Maudsley’s Test | Cozen’s Test Chair Test VAS
1 - - - - 2
2 + + + + + 4
3 + - + + + 3
4 + - - - - 0
5 + - - - - 1
6 + - - + + 3
7 + + + + + 2
8 + - - - + 3
9 + + + + + 8
10 + + + + + 0
Discussion

In recent years, the increase of the amount of patients with chronic pain of lateral
elbow region (“tennis elbow”) has been observed. It is a result of environmental and
civilization changes which influence the way of aggravation of upper limbs, shoulders
and the whole trunk. The crucial role in the treatment of “tennis elbow” plays conservative
treatment which includes, among others, physical therapy.

The aim of the study was to evaluate the efficiency of conservative treatment with the
extracorporeal shock wave therapy in patients with “tennis elbow”.

Although, the mechanism of this procedure has not been fully explained it is assumed
that beneficial influence of shock wave therapy on “tennis elbow” treatment is probably
connected with the micro-destruction. Strokes cause micro-tears of avascular or poorly
vascularized tissues with simultaneous stimulation of revascularization through the
release of local growth factors and mobilization of proper stem cells (Stoktosa 2009).

The study has been conducted among 10 patients. Physical examination included
basic clinical tests, evaluation of pain by visual analogue scale and Mayo Elbow
Performance Score recommended by other authors (Korabiewska et al. 2010; Franek et
al. 2012; Krol et al. 2012; McClure, Weinberger 2003; Stoktosa 2009).

In own material, in the group of patients treated with shock wave therapy, it was
observed that the level of pain according to VAS established for 6.5c¢m after the treatment
decreased to the value of 2.6cm. It proves the fact that applied treatment reduces the pain
in patients with “tennis elbow”.

Similar results have been obtained by Korabiewska et al. The group of 20 patients
was treated with shock wave therapy. 4 procedures have been conducted with 3-4 days
intervals between them with the following parameters: constant strokes in the number
of 2000 with the pressure of 2 bars and 10Hz frequency. Examined patients before the
treatment suffered from pain of 2-8 degrees of intensity and after the procedure the level
of pain was 0-5 degrees. Comparison of the average values of particular parameters
led to the conclusion that differences in the evaluation of pain before and after the
procedures were statistically significant. Differences proved the reduction of the level of
pain intensity and frequency as well as the decrease of analgesics intake and reduction
of limitations in physical activity after applied procedures (Korabiewska et al. 2010).
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Aforementioned study remains compatible to the results obtained from own material where
all examined patients noticed the improvement in everyday activities observed in high values of
MEPS. Before the initiation of the therapy, patients described the functionality of elbow joint as
low, however, it improved significantly after the termination of physical therapy.

In another study, Franek et al. applied shock wave therapy in 10 patients performing
3 procedures with 1 week intervals. Before the initiation of the series of procedures and
directly after its termination, patients evaluated the pain and strength of muscles responsible
for flexion and extension of wrist as well as flexion of fingers. After the termination of
the therapy, they observed statistically significant reduction of pain. Before the treatment,
VAS was established for 5.9 cm and after the treatment it was 2.7 cm (Franek et al. 2012).

Marks et al., similarly, applied shock wave therapy in the area of the strongest pain. During
the first session, each patient received 500 strokes and further 2000 strokes with 3 days intervals.
Before every session, the intensity of pain had been examined using VAS. Statistically significant
reduction of pain intensity according to VAS has been observed after each session and remained
at the same level for 6 months after the end of therapy (Marks et al. 2005).

Basing on the conducted examinations it may be stated that application of shock wave
therapy is an effective, non-invasive method of treatment of pain connected with “tennis
elbow”. Performed treatment provided to the significant improvement of patients health state.

The result of this study is similar to the results obtained by other scientists. Shock
wave therapy is an effective, new method of pain treatment without any adverse effects
(Dziak, Tayara 1999, Veneziano et al. 2007).

Presented research is the preliminary study. In further stages of conducted
examinations, extension of examined group of patients and formation of comparable
control group are recommended.

Conclusions

1. Extracorporeal shock wave therapy influenced the decrease of pain intensity
measured by visual analogue scale (VAS).

2. The therapy improved the results of functional tests.

3. The therapy improved the functionality of elbow joint estimated by Mayo Elbow
Performance Score (MEPS).
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