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Abstract: Evidence for the efficacy of extracorporeal shock
wave therapy (ESWT) in supraspinatus tendinopathy
without calcification is sparse, and therefore this treat-
ment option is often controversial. Patients of a rand-
omized placebo-controlled study to analyze the effects of
ESWT on function and pain were revisited 10 years after
the initial consultation. The former verum group received
6000 impulses (energy flux density, 0.11 mJ/mm?) in three
sessions after local anesthesia between 1999 and 2000.
The placebo group had 6000 impulses of a sham ESWT
after local anesthesia in the same petiod. Re-evaluation of
the patients included a relative Constant score as well as
pain measurements (visual analogue scale) during activ-
ity and at rest. No significant changes (p>0.05) in relative
Constant scores, pain at rest, or pain during activity could
be found after a 10-year follow-up between the placebo
and verum groups after ESWT. The treatment of non-
calcific supraspinatus tendinopathy with ESWT does not
seem to have an effect on function or pain improvement
in the long run. The results of the present study cannot
advise the use of ESWT in cases of non-calcific supraspi-
natus tendinopathy.
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Introduction

Tendinopathy of the supraspinatus is a common cause of
pain in the shoulder [24]. Regardless of its clinical aspects,
there is a distinction between calcific and non-calcific
tendinopathies in radiologic imaging at first [3, 19]. Symp-
toms of both diseases include tenderness at the insertion
of the supraspinatus tendon, and pain on abduction and
extension against resistance. As there is a high preva-
lence of concomitant shoulder diseases, rotator cuff tears
and osteoarthritis of the acromioclavicular joint should
be excluded by means of clinical examination, radiog-
raphy and ultrasound, or magnetic resonance imaging
(MRI) scans in both cases before any form of therapy.
Conservative treatment options combine physiotherapy,
oral analgesics, and series of subacromial injections of
local anesthetics and steroids [3, 16]. Tendinopathy of the
supraspinatus may become a chronic condition with a
high resistance against conventional non-operative treat-
ments as mentioned before [16]. Arthroscopic or open
surgery (removal of calcification, acromioplasty, etc.) has
to be regarded as an option in these cases [23].

Much effort has been made to find alternative ways
of treatment during the last two decades. Among them,
extracorporeal shock wave therapy (ESWT) has been rec-
ommended frequently as it is used to treat a wide range
of enthesopathies or other ligamentous disorders [14, 19,
33]. Today, good evidence levels are available for the treat-
ment of calcific supraspinatus tendinopathy with ESWT
[14], while there are only a few studies examining the use
of ESWT in non-calcific supraspinatus tendinopathy [7, 13,
27-30]. Most of these studies either have a moderate study
design or a far too short follow-up interval. There are no
long-term trials available in the present literature.

The usual treatment with ESWT consists of limited
2 to 3 weekly applications of 1000-2000 shock waves of
an energy flux density (ED) from 0.01 to 0.4 mJ/mm?* [26].
Shock waves are classified by their energy level, thus being
divided into low energy (<0.11 mJ/mm?), medium energy
(0.12-0.28 mJ/mm?), and high energy (>0.28 mj/mm?) [1].
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Today, high-energy ESWT is thought to be superior to
other energy levels in the treatment of tendinopathies
[19]. Howevet, some studies revealed that there is no sig-
nificant difference between two energy levels with regard
to their therapeutic outcome [29]. An analgesic effect has
been proven already in previous studies where 50-80%
of patients with a tennis elbow or golfers’ elbow reached
a substantial pain reduction together with functional
improvements of the joint [20]. Although no proof of effi-
cacy of ESWT in non-calcific conditions has been supplied
until today, the number of patients receiving this treatment
is still very high — not least owing to a good accessibility
for outpatient care. The molecular mechanisms of ESWT-
induced tissue remodeling and promotion of its analgesic
effect remain unclear, although there are newer studies
suggesting a revitalization and repair of tenocytes [21].
The long-term results presented in this prospective, ran-
domized placebo-controlled, single-blinded study should
add to a better understanding of the clinical value of ESWT
and its limitations in the treatment of non-calcific tendi-
nopathies of the supraspinatus.

The present study reports about the 10-year follow-
up of a randomized controlled clinical trial of ESWT in
the treatment of non-calcific supraspinatus tendinitis in
comparison with placebo. It was hypothesized that there
wete no significant differences between the treatment and
placebo groups after a course of 10 years, being in accord-
ance to results published earlier.

Materials and methods

The inclusion and exclusion criteria of the initial study
were defined as shown in Tables 1 and 2, Eligibility for the
study was checked by a clinician before patients’ consent
was obtained. Within the same consultation, patients
were informed orally and given an information sheet
about the study. The study has a single-center design,
and all investigations were conducted at the Department

Table1 Inclusion criteria [27].

Clinical diagnosis of chronic tendinitis of the supraspinatus without
calcification
Duration of symptoms for at least 6 months
Failure of conservative treatment

— At least 10 sessions of physiotherapy

— At least two subacromial injections

— Intake of at least one NSAID per day
Free range of motion or at least 90° of abduction and free rotation
No therapy during the last 4 weeks

DE GRUYTER

Table 2 Exclusion criteria [27].

Allergy against local anesthetics (e.g., mepivacaine)
Glenohumeral or acromioclavicular arthritis

Rotator cuff tears

Neurological diseases

Previous surgery to the treated shoulder

Local infection or tumor

Patient age <18 years

of Orthopedics and Rheumatology at the University Hos-
pital Marburg, Germany. Patients were recruited initially
between March 1999 and February 2000, and revisited for
the present follow-up between May 2009 and April 2010.
Randomization was performed externally by a telephone
call at the Institute for Medical Biometry and Epidemiol-
ogy by using random permutated blocks. All research
procedures were consistent with the Declaration of Hel-
sinki. Approval for this study was obtained from the insti-
tutional review board of the University Hospital Marburg
(No. 02/99).

A total of 40 patients were included and randomly
assigned to either the control or treatment group. The
patient population included 20 men and 20 women with a
mean age of 52 years (range 29—-66 years), of whom 23 pre-
sented with pain on the right side and 17 with pain on the
left side. Patients assigned to the treatment group received
ESWT in three sessions with weekly intervals, using the
shock-wave generator Storz Minilith SL 1 (Storz Medical
AG, Kreuzlingen, Switzerland) (Figure 1A), applying
2000 shock waves of an ED of 0.11 mJ/mm? measured by
a polyvinyldenfluoride-hydrophone, which is equivalent
to 0.33 mJ/mm? measured by a fiber optic-hydrophone, at
120 impulses per minute with a prior ultrasound detection
of the insertion point of the supraspinatus (Figure 1B).
Patients assigned to the control group received a sham
ESWT in the same setting as described above. Masking
was achieved with subacromial injections of 10 ml mepiv-
acaine for the course of the treatment. In the sham group,
a special absorber foil between patients and water cushion
was used to prevent the shock waves from reaching the
treatment site. Therefore, all patients heard the typical
sound of the ESWT machine. Operators of the machines
were not blinded to the treatment groups and did not
play any role in the further study. Constant and Murley [5]
scores were evaluated in a patient form before inclusion in
the study. Pain was measured on a visual analogue scale
(VAS) ranging from O to 10 during activity and at rest.

Results of prior early investigations have already been
published [27, 28]. In the present study, a 10-year follow-
up of the original patient population was performed.
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Figure1 (A) Patient setup for ESWT application using the Storz
Minilith SL1[27]. (B) Sonogram used in targeting the insertion of
the supraspinatus for ESWT - supraspinatus tendon (S), greater
tuberosity (T) [27].

Thirty-three of the initial 40 patients could be included
into the 10-year follow-up after collection of actual contact
details. Five patients could not be contacted because
of unknown addresses, and two patients had already
refused to participate during the course of the previous
investigation. Twenty-five patients could be reassessed
clinically, while eight patients refused a clinical examina-
tion. Five of eight patients could be recruited to at least fill
out postal interviews, one could not be contacted despite
a correct address/phone number, one did not consent to a
clinical examination, and one only consented to a phone
interview and did not want any further contact. The postal
interviews included a cover letter, a Constant score, and
DASH score self-assessment form as well as a manual
for correct completion of the forms. Four of five patients
returned their forms; one did not answer out request. It
was also investigated if any of the patients received open
surgical or arthroscopic therapy for the site treated with
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ESWT during the course of the 10-year trial period. The rel-
ative Constant score, meaning the percentage of age- and
sex-corrected reference values in relation to the classic
Constant score, was set as the primary outcome variable
[12]. Success of the treatment was therefore indicated by
changes of the relative Constant score over the trial period
with an a priori power of 54% (0=0.05 and effect size
d=0.68).

Statistical analysis

For statistical analysis, the software package SPSS 9.0
(SPSS Inc., Chicago, IL, USA) was used. Sample size cal-
culations and power analyses were done using the soft-
ware tool G*Power [11]. A two-factorial ANCOVA was used
to compare data and reveal possible significant changes.
Significance levels were set at p<0.05. A non-parametric
two-factorial ANOVA was used as a sensitivity analysis
for the ANCOVA. Comparative analyses on an intention-
to-treat basis as well as sample size calculations were
completed earlier for the initial study and can be reviewed
within an eatlier publication [27].

Results

For the 10-year follow-up, a total of 29 patients (14 placebo,
15 verum) could be recruited. On the basis of this follow-up
population, a post hoc power of 8.7% (0=0.05 and effect
size d=0.22) was left together with a small effect. The mean
relative Constant score at that time point was 102 (range
10-129) for all patients, with a mean score of 99431 in the
placebo group and 105424 in the verum group. Differences
between baseline and 10-year follow-up data were signifi-
cant (p=0.02) (Figure 2). The mean score for pain at rest
was 2 (range 1-10), whereas the mean score for pain during
activity was 3 (range 1-10) for all patients. Mean pain at
rest was 2.312.7 in the placebo group and 2.2+2.3 in the
verum group. Differences between baseline and 10-year
follow-up data were also slightly significant here (p=0.04)
(Figure 3). Mean pain during activity was 3.0£2.9 in the
placebo group and 3.6+3.5 in the verum group. There were
no significant differences between baseline and 10-year
follow-up data (p=0.28) (Figure 4). DASH scores wete
39.8+17.1 (range 24.1-70) in the verum group and 38.8+14.1
(range 24.2-69.2) in the placebo group, with no signifi-
cant differences (p=0.64) between both groups. Eight
patients underwent arthroscopic subacromial decompres-
sion between 1- and 10-year follow-ups. Among these, six
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Figure 2 Relative Constant score at the beginning of the trial and
after 10-year follow-uptstandard deviations. There were significant
differences between time points (p=0.02) but not between treat-
ment groups.

were unblinded to their previous treatment group while
two were still blinded. Four patients received verum and
four patients received placebo before surgery, which was
performed at an average of 2 years after placebo/verum
intervention. This bias may thus be regarded as equally
distributed between both groups. A two-factorial ANCOVA
to compare relative Constant scores (p=0.49), pain at
rest (p=0.92), and pain during activity (p=0.63) did not
reveal significant differences between either the verum
or placebo group after 10 years. A significant difference
between blinded and unblinded participants could also
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Figure 3 Pain at rest (VAS) at the beginning of the trial and after
10-year follow-upxstandard deviations. There were slightly signifi-
cant differences between time points (p=0.04) but not between
treatment groups.
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Figure 4 Pain during activity (VAS) at the beginning of the trial and
after 10-year follow-uptstandard deviations. There were no signifi-
cant differences between time points or treatment groups.

not be detected for Constant scores (p=0.30), pain at rest
(p=0.54), or pain during activity (p=0.65). However, 24
of 29 patients were satisfied with the results of the ESWT
treatment and would possibly do it again in the future. The
sensitivity analysis (non-parametric two-factorial ANOVA)
showed no significant differences indicating a high sensi-
tivity of the two-factorial ANCOVA.

Discussion

The most important finding of the present study was that
treatment of non-calcific supraspinatus tendinopathy
with ESWT does not seem to have an effect on function or
pain improvement in the long run.

ESWT is very common in the conservative treatment
of non-calcific supraspinatus tendinitis especially in
outpatient medical practice in European countries [29].
However, there is no good clinical evidence of its efficacy
until today [19]. In fact, indications for ESWT treatment of
the non-calcified rotator cuff are derived from other posi-
tive trials comprising, e.g., plantar fasciitis, tennis elbow,
and other enthesopathies [31, 32].

The aim of the present study was to critically review
our 10-year results after ESWT for supraspinatus tendi-
nopathy with regard to the l-year follow-up published
earlier [28]. As for the l-year results, no statistically sig-
nificant differences could be found between verum and
placebo ESWT. These findings are in accordance with
other publications with shorter follow-ups, summed up
in a recent review by Huisstede et al. [19]; however, there
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are several factors that may influence the outcome in a
10-year period: (a) other treatment interventions, in par-
ticular physiotherapy with or without focus on scapular
kinematics; (b) change in occupation and work load; (c)
changes in lifestyle; and (d) changes in sports activity.
Howevetr, long-term follow-up studies are of interest, as we
would like to know the effect of the treatments we address
to patients. Furthermore, it may be important to the selec-
tion of pathologies for ESWT treatment in the future, or for
the development of other applications of ESWT treatment.
To the best of our knowledge, the present study is
the first randomized, placebo-controlled study present-
ing a long-term follow-up with clinical data in this field.
Galasso et al. [13] recently published short-term outcomes
of a double-blind, randomized, placebo-controlled study
of 20 patients receiving a low-energy (0.068 m]/mm?)
ESWT for non-calcific supraspinatus tendinopathy. The
mean relative improvements of the ESWT group were
significantly higher than those of the control group after
3 months. All patients were satisfied with the treatment
after 9 years, and none was lost due to surgery as deter-
mined by a simple telephone recall. It was argued within
that publication that our workgroup may have achieved
an equal therapeutic effect within the verum and placebo
ESWT groups by its blinding method through a 10 ml bolus
subacromial injection of mepivacaine [27, 28]. Consider-
ing pain only, there may be a certain therapeutic effect
indeed; however, it will surely not exceed 3 months or 1
year because of the half-life of the drug administered [8].
Therefore, effects seen in the verum and placebo groups
have to be regarded as equal, especially in the long-term
follow-up. Furthermore, this present method of masking
seems to be more adequate than that done by Speed
et al. [30] in their study comprising 74 adults receiving a
medium-energy (0.12 mJ/mm?2 ESWT and no local anes-
thesia in the sham group as well as a different treatment
setting. A certain bias can also be found in the study by
Galasso et al. [13] itself, considering their sham setup with
a compact disc player imitating the sound of the original
ESWT impulses and delivering them through speaker.
While most of the patients receiving therapy for
chronic supraspinatus pain have a basic medication with
NSAIDs or similar drugs, some even end up in diagnos-
tic exploratory arthroscopies, for example, for the chance
of becoming free of pain [18]. Furthermore, other avail-
able conservative treatment options comprising physical
therapy or repeated corticosteroid injections have proven
to be more sufficient than ESWT in terms of pain reduction
and improvement in the Constant score [2, 9, 15]. Although
there is relatively strong evidence for the harmful effect
of corticosteroids on the viability and strength of human
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tendons today, repeated injections are still widely used to
treat tendinopathies of all kinds [6].

Exact application and focusing of the extracorpor-
eal shock waves is difficult and highly argued. Studies
dealing with calcific tendinitis suggest to focus on the
major calcified part of the tendon [10, 17]. For non-calcific
tendinitis, this is problematic, of course, because there is
no region to focus on that could be identified by MRI or
ultrasound. Some studies suggest to focus on the inser-
tion points of the supraspinatus, while others postulate
the effect of ESWT would be most beneficial in the avas-
cular region proximal to the insertion [22]. This approach
is thought to lead to a better microvascularization and
thus regeneration of the affected tendon; however, the
whole mechanism is still not fully understood [34]. Newer
studies also suggest that shock waves might have a totally
different effect and could possibly inhibit vascular forma-
tion in less vascularized areas of the tendon [25].

In the present study, some limitations need to be
addressed. First is its low number of cases and its limited
patient retrieval for follow-up. A challenge in long-term
studies is loss to follow-up. Therefore, a type II error
is possible as no difference was found between the two
groups in the 10-year follow-up. Yet, other studies rarely
have higher case numbers owing to accessibility and
practicability [19]. On the basis of this long-term study, the
authors strongly question the major outcome variable of
a pain relief of >30% as postulated by Buchbhinder et al.
[4] in their Cochrane Review protocol. This cannot be
achieved realistically by means of randomized placebo-
controlled trials mostly owing to accessibility but also
because of certain ethical issues as mentioned before in
a previous publication [27]. Furthermore, retrieval rates
between 50% and 80% are common for long-term therapy
studies in this field. This may be due to a general competi-
tion between surgical and conservative treatment options
in musculoskeletal medicine. If patients experiencing
painful disorders have the choice for either a long-lasting
conservative treatment or a surgical approach, some of
them might get lost to follow-up over such a long period.

Although improvements in relative Constant scores
and pain at rest could be noted between baseline data and
the 10-year follow-up in this study, there are no signifi-
cant differences between the verum and placebo groups
after that time. Therefore, the use of ESWT may not be
better than a placebo treatment alone. Generally, it has
to be argued also if the self-limiting course of supraspi-
natus tendinopathy may justify treatment with ESWT for
achievement long-term results. This may be a cause for the
absence of this form of treatment in the Anglo-American
practice.
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Altogether, the present long-term study suggests that

the use of ESWT does not lead to a significant improve-
ment of pain or movement over time and thus should be
disregarded in future conservative treatment of non-cal-
cific tendinopathies of the shoulder.

Acknowledgments: The authors wish to recognize the con-
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endeavor.

References

[1

[2

[3

[4

[6

[7

[8

[9

[10]

[11]

[12]

Albert |D, Meadeb ), Guggenbuhl P, et al. High-energy extra-
corporeal shock-wave therapy for calcifying tendinitis of the
rotator cuff. ) Bone Joint Surg [Br] 2007; 89: 335-341,

Alvarez CM, Litchfield R, Jackowski D, Griffin S, Kirkley A, A
prospective, double-blind, randomized clinical trial compar-
ing subacromial injection of betamethasone and xylocaine to
xylocaine alone in chronic rotator cuff tendinosis. Am J Sports
Med 2005; 33: 255-262.

Andres BM, Murrell GA. Treatment of tendinopathy: what
works, what does not, and what is on the horizon. Clin Orthop
Relat Res 2008; 466: 1539-1554.

Buchbinder R, Roos JF Jr V, Buchbinder R, Johnston RV, Roos JF.
Shock wave therapy for rotator cuff disease with or without
calcification. Cochrane Database Syst Rev 2011; Art. No.
CD008962.

Constant CR, Murley AH. A clinical method of functional
assessment of the shoulder. Clin Orthop Relat Res 1987; 214:
160-164.

Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of
corticosteroid injections and other injections for management
of tendinopathy: a systematic review of randomised controlled
trials. Lancet 2010; 376: 1751-1767.

Costa M, Donell S. Low-energy extracorporeal shock-wave
treatment (ESWT) for tendinitis of the supraspinatus. ) Bone
Joint Surg [Br] 2002; 84: 619-620.

Delaunay L, Souron V, Lafosse L, Marret E, Toussaint B, Analge-
sia after arthroscopic rotator cuff repair: subacromial versus
interscalene continuous infusion of ropivacaine. Reg Anesth
Pain Med 2005; 30: 117-122.

Engebretsen K, Grotle M, Bautz-Holter E, et al. Radial extra-
corporeal shockwave treatment compared with supervised
exercises in patients with subacromial pain syndrome: single
blind randomised study. Br Med } 2009; 339: h3360.

Farr S, Sevelda F, Mader P, et al. Extracorporeal shockwave
therapy in calcifying tendinitis of the shoulder. Knee Surg
Sports Traumatol Arthrosc 2011; 19: 2085-2089.

Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: a flexible
statistical power analysis program for the social, behavio-

ral, and biomedical sciences. Behav Res Methods 2007; 39:
175-191.

Fialka C, Oberleitner G, Stampfl P, et al. Modification of the
Constant-Murley shoulder score - introduction of the indi-
vidual relative Constant score individual shoulder assessment.
Injury 2005; 36: 1159-1165.

(13]

[14]

[15]

(16]

(17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Galasso 0, Amelio E, Riccelli DA, Gasparini G. Short-term out-
comes of extracorporeal shock wave therapy for the treatment
of chronic non-calcific tendinopathy of the supraspinatus:
double-blind, randomized, placebo-controlled trial. BMC Mys.
culoskelet Disord 2012; 13: 86.

Gerdesmeyer L, Wagenpfeil S, Haake M, et al. Extracorporea]
shock wave therapy for the treatment of chronic calcifying
tendonitis of the rotator cuff: a randomized controlled trial. |
Am Med Assoc 2003; 290: 2573-2580.

Giombini A, Di Cesare A, Safran MR, Ciatti R, Maffulli N.
Short-term effectiveness of hyperthermia for supraspinatus
tendinopathy in athletes: a short-term randomized controlled
study. Am | Sports Med 2006; 34: 1247-1253.

Green S, Buchbinder R, Glazier R, Forbes A. Systematic review
of randomized controlled trials of interventions for painful
shoulder: selection criteria, outcome assessment, and effi-
cacy. Br Med ) 1998; 316: 354-360.

Haake M, Deike B, Thon A, Schmitt ]. Exact focusing of extra-
corporeal shock wave therapy for calcifying tendinopathy. Clin
Orthop Relat Res 2002; 397: 323-331,

Haake M, Rautmann M, Wirth T. Assessment of the treatment
costs of extracorporeal shock wave therapy versus surgical
treatment for shoulder diseases. Int) Technol Assess Health
Care 2001; 17: 612-617.

Huisstede BM, Gebremariam L, van der Sande R, Hay EM,
Koes BW. Evidence for effectiveness of extracorporal shock-
wave therapy (ESWT) to treat calcific and non-calcific rotator
cuff tendinosis ~ a systematic review. Man Ther 2011; 16:
419-433.

Krischek O, Hopf C, Nafe B, Rompe JD. Shock-wave therapy
for tennis and golfer’s elbow — 1 year follow-up. Arch Orthop
Trauma Surg 1999; 119: 62-66.

Leone L, Vetrano M, Ranieri D, et al. Extracorporeal shock wave
treatment (ESWT) improves in vitro functional activities of
ruptured human tendon-derived tenocytes. PLoS One 2012;
7:e49759,

Loehr JF, Uhthoff HK. The microvascular pattern of the
supraspinatus tendon. Clin Orthop Relat Res 1990; 254:
35-38.

Maier D, Jaeger M, Izadpanah K, et al. Rotator cuff preservation
in arthroscopic treatment of calcific tendinitis. Arthroscopy
2013; 29: 824-831,

Milgrom C, Schaffler M, Gilbert S, van Holsbeeck M. Rotator-
cuff changes in asymptomatic adults. The effect of age,

hand dominance and gender. ) Bone Joint Surg [Br] 1995; 77:
296-298.

Notarnicola A, Moretti L, Tafuri S, Forcignano M, Pesce V,
Moretti B. Reduced local perfusion after shock wave treatment
of rotator cuff tendinopathy. Ultrasound Med Biol 2011; 37:
417-425.

Rompe JD, Schoellner C, Nafe B. Evaluation of low-energy
extracorporeal shock-wave application for treatment of
chronic plantar fasciitis. ) Bone Joint Surg [Am] 2002; 84-A:
335-341.

Schmitt ), Haake M, Tosch A, Hildebrand R, Deike B, Griss P.
Low-energy extracorporeal shock-wave treatment (ESWT) for
tendinitis of the supraspinatus. A prospective, randomised
study. | Bone Joint Surg [Br] 2001; 83: 873-876.

Schmitt J, Tosch A, Hiinerkopf M, Haake M. Extracorporeal
shockwave therapy (ESWT) as therapeutic option in supraspi-

DE GRUYTER

DE GRUYTER

[29]

(30]

[31]

natus tendon syndrome? One year results of a placebo con-
trolled study. Orthopdde 2002; 31: 652-657.

Schofer MD, Hinrich F, Peterlein CD, Arendt M, Schmitt . High-
versus low-energy extracorporeal shock wave therapy of rota-
tor cuff tendinopathy: a prospective, randomised, controlled
study. Acta Orthop Belg 2009; 75: 452-458.

Speed CA, Richards C, Nichols D, et al. Extracorporeal shock-
wave therapy for tendonitis of the rotator cuff. A double-blind,
randomised, controlled trial. ) Bone Joint Surg [Br] 2002; 84:
509-512.

Staples MP, Forbes A, Ptasznik R, Gordon J, BuchbinderR.
Arandomized controlled trial of extracorporeal shock wave

[32]

[33]

T. Efe et al.: Extracorporeal shock wave therapy in supraspinatus tendinopathy =—— 437

therapy for lateral epicondylitis (tennis elbow). ) Rheumatol
2008; 35: 2038-2046.

Vahdatpour B, Sajadieh S, Bateni V, Karami M, Sajjadieh H.
Extracorporeal shock wave therapy in patients with plantar
fasciitis. A randomized, placebo-controlled trial with ultrasono-
graphic and subjective outcome assessments. | Res Med Sci
2012;17: 834-838.

Wang C). Extracorporeal shockwave therapy in musculoskeletal
disorders. ) Orthop Surg Res 2012; 7: 11,

[34] Wang C}, Wang FS, Yang KD, et al. Shock wave therapy induces

neovascularization at the tendon-bone junction. A study in rab-
bits. ) Orthop Res 2003; 21: 689984,




