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Abstract

Objectives: To evaluate the effectiveness of shock wave therapy (SWT) for functional improvement and the reduction of pain in patients with

calcific tendinitis of the shoulder, and to determine the rate of disappearance of calcifications after therapy at 6 months’ follow-up.

Data Sources: Articles were searched from the Cochrane Library, MEDLINE, Embase, CINAHL, and Ovid database.

Study Selection: We included randomized controlled trials from 1992 to 2011, and their quality was assessed using the Physiotherapy Evidence

Database (PEDro) scale.

Data Extraction: Studies were evaluated by 2 independent reviewers for their methodologic quality. Disagreements were settled by a third

reviewer. Data were then extracted and cross-checked for accuracy. The reviewers were not blinded to the authors of the articles.

Data Synthesis: In 4 of the 6 studies included for review, the resorption of calcifications was evaluated using meta-analysis because the studies

had 2 treatment groups, while the other 2 studies were analyzed descriptively because they had 3 treatment groups. Fixed- and random-effects

models were used to meta-analyze total and partial resorption ratios, and I2 statistics were calculated to assess heterogeneity.

Conclusions: We found a clinical improvement with a pooled total resorption ratio of 27.19 (95% confidence interval [CI], 7.20e102.67) and

a pooled partial resorption ratio of 16.22 (95% CI, 3.33e79.01). SWT increases shoulder function, reduces pain, and is effective in dissolving

calcifications. These results were maintained over the following 6 months.
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Calcific tendinitis of the shoulder (CTS) is an enthesopathy that is
characterized by inflammation around calcium hydroxyapatite
crystal deposits, usually localized in the supraspinatus tendon near
its insertion.1 The prevalence of asymptomatic calcifications in the
rotator cuff is reported to be between 2.7% and 20%.2

The mechanisms underlying the etiology of intratendinous
deposits of carbonated apatite are not fully understood.3 The disorder
progresses through 4 phases and ends with complete restitution.4
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Gartner and Simons5 classified these calcifications in relation
to their radiologic features: type I, clearly circumscribed and
dense, formative; type II, clearly circumscribed, translucent,
cloudy, and dense; type III, cloudy and translucent, resorptive and
with a high tendency to spontaneous resolution.

CTS is painful in 50% of patients, and this pain may interfere
with sleep and compromise activities of daily living.6,7

Conservative treatment8 includes therapeutic exercise,9 anal-
gesic and nonsteroidal anti-inflammatory drugs, transcutaneous
electrical nerve stimulation,10 steroid injections,11 and shock wave
therapy (SWT).12,13 If conservative treatment fails, arthroscopic or
open surgery is performed.
habilitation Medicine

Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
http://crossmark.dyndns.org/dialog/?doi=10.1016/j.apmr.2013.01.030&domain=pdf
http://dx.doi.org/10.1016/j.apmr.2013.01.030
http://www.archives-pmr.org
http://dx.doi.org/10.1016/j.apmr.2013.01.030


1700 F. Ioppolo et al
Several studies14-16 have demonstrated the efficacy of SWT
for pain relief, clinical improvement, and disappearance of
calcifications in patients with CTS. The cost of SWT is higher
than other conservative treatments, but less than a surgical
procedure and the ensuing rehabilitation. Moreover, patients who
undergo surgery often need to take a lengthy leave of absence
from work.17,18

Three types of shock wave generators are used in medical
practice: electrohydraulic, electromagnetic, and piezoelectric.19

We may distinguish between extracorporeal shock waves
(ESWs) and radial shock waves (RSWs). ESW therapy is based
on the use of shock waves by single pressure pulses of a micro-
second duration, and these can be guided by ultrasound or
radiographs to focus on a specific site. Alternatively, RSW
therapy is a low- to medium-energy shock wave that is pneu-
matically generated through the acceleration of a projectile inside
the handpiece of the treatment device and then transmitted radi-
ally from the tip of the applicator to the target zone. Pressure and
the density of energy are observed to undergo a decrease by the
third power of the penetration depth in the tissue. ESWs are
defined as “focused” because waves are centered and their focal
point is on the target zone, whereas the focal point is not centered
in RSWs.16

Energy flux density (EFD), recorded as joules per area, is the
energy delivered at the focal point of the shock wave per impulse.
The number and EFD of the single impulses and the geometric
measurement of the focal point define the effective total energy
of treatment.

SWT can be classified according to its energy levels. Low-
energy shock waves have an EFD of up to .08mJ/mm2; moderate-
energy shock waves, an EFD of between .09 and .28mJ/mm2; and
high-energy shock waves, an EFD of up to 0.6mJ/mm2.20,21 A
simpler classification distinguishes between low-energy ESW
therapy having an EFD of less than .12mJ/mm2, and high-energy
ESW having an EFD between .12 and .38mJ/mm2.20,22

To date, it is not clear what energy level is needed to promote
the disappearance of calcific deposits. Indeed, many studies show
that a high energy level is more effective than a low energy level
for clinical improvement, relief of pain, and resorption of
calcifications.

The objective of this review was to evaluate the effectiveness
of SWT for the treatment of CTS. Therefore, we analyzed all
randomized controlled trials (RCTs) published from 1992 (year in
which a case report described 6 patients with calcifying tendin-
opathy who were treated with shock waves).23 We also assessed
the clinical improvement and rate of disappearance of calcific
deposits after SWT at 6 months’ follow up.
List of abbreviations:

CG control group

CI confidence interval

CMS Constant-Murley Scale

CTS calcific tendinitis of the shoulder

EFD energy flux density

ESW extracorporeal shock wave

MCID minimal clinically important difference

PEDro Physiotherapy Evidence Database

RCT randomized controlled trial

RR resorption ratio

RSW radial shock wave

SWT shock wave therapy

VAS visual analog scale
Methods

Criteria for considering studies for this review

Types of studies
� RCTs
� English-language studies

Types of participants
Inclusion in this review was restricted to trials with participants
meeting the following criteria:

1. Adults >18 years of age
2. Shoulder pain or tenderness from calcific tendonitis in patients

with type I or II calcification according to the radiographic
classification of Gartner and Simons.5

Exclusion was restricted to trials with participants not meeting
the following criteria:

1. History of significant trauma or systemic inflammatory
conditions such as rheumatoid arthritis, hemiplegic shoulders,
postoperative shoulder pain, and pain in the shoulder region as
part of complex myofascial neck/shoulder arm pain

2. Rotator cuff tear
3. Presence of type III (cloudy and transparent) calcifications

according to the radiographic classification of Gartner and
Simons.5

Types of interventions
All RCTs that compared SWT with placebo or no treatment were
considered.

Types of outcome measures
Our outcome measures were clinical improvement, evaluated by
shoulder functional scales, and resorption of calcific deposits,
defined through radiographic examinations.

Search methods for identification of studies

MEDLINE, Embase, CINAHL, Ovid database, Physiotherapy
Evidence Database (PEDro), and the Cochrane Library were
searched for the period from August 199223 through December
2011 (appendix 1).

Data extraction and analysis

Characteristics of extraction data are presented in table 1. Studies
were evaluated by 2 independent reviewers for their methodologic
quality. Disagreements were settled by a third reviewer. Data were
then extracted and cross-checked for accuracy. The reviewers
were not blinded to the authors of the articles.

In the studies by Hearnden,24 Hsu,25 Cacchio,16 and Cosen-
tino26 and colleagues, the resorption of calcific deposits was
evaluated using meta-analysis because the studies had 2 treatment
groups, while the studies by Peters27 and Gerdesmeyer28 and
colleagues were analyzed descriptively because they considered 3
treatment groups (see table 1). Fixed- and random-effects
models29 were used to meta-analyze total and partial resorption
ratios, and I2 statistics were calculated to assess heterogeneity.
Stata softwarea was used for the statistical analysis, and 95%
confidence intervals (CIs) were reported.
www.archives-pmr.org
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Table 1 Characteristics of selected studies

First Author,

Year N

Sex

(W/M)

HS

(mo) Follow-Up Groups

Outcome

Measure P TR ESG PR ESG NR ESG TR CG PR CG NR CG

Hearnden,24

2009

20 NR 12 T1 (1st wk)

T2 (6th wk)

T3 (6th mo)

ESG: 2000�.28mJ/mm2

CG: 20�.03mJ/mm2

CMS

VAS

<.03 6/11 0 5/11 0 0 9/9

Hsu,25 2008 46 27/19 3 T1 (6th wk)

T2 (12th wk)

T3 (6th mo)

T4 (12th mo)

ESG: 1000�.55mJ/mm2

CG: NR

CMS

VAS

<.05 7/33 11/33 15/33 0 0 13/13

Cacchio,16

2006

90 35/55 6 T1 (1st wk)

T2 (6th mo)

ESG: 2500�.10mJ/mm2

CG: 25�NR–>

UCLA

VAS

<.05 39/45 6/45 0 0 0 45/45

Peters,27 2004 90 55/35 6 (6th mo) ESG-1: 1500�.15mJ/mm2

ESG-2: 1500�.44mJ/mm2

CG: 0.00mJ/mm2

None <.001 31/31 HEL

0/31 LEL

0 HEL

0 LEL

0 HEL

31/31 LEL

0 0 29/29

Cosentino,26

2003

70 43/27 10 T1 (end of Tr)

T2 (4th wk)

T3 (6th mo)

ESG: 1200�.28mJ/mm2

CG: 120�0mJ/mm2

CMS <.001 11/35 14/35 10/35 0 0 35/35

Gerdesmeyer,28

2003

144 87/57 6 T1 (3rd mo)

T2 (6th mo)

T3 (12th mo)

ESG-1: 1500�.32mJ/mm2

ESG-2: 6000�.08mJ/mm2

CG: NR

CMS

VAS

<.05 29/48 HEL

10/48 LEL

0 HEL

0 LEL

19/48 HEL

38/48 LEL

5/48 0 43/48

Abbreviations: CG, control group; ESG, experimental group; HEL, high energy level; HS, history of symptoms; LEL, low energy level; M, men; NR, not

reported; PR, partial resorption; Tr, treatment; TR, total resorption; UCLA, University of CaliforniaeLos Angeles; W, women.
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We considered 3 parameters in both the experimental group
and the control group (CG): total resorption, partial resorption,
and no resorption.

Methodologic quality was evaluated via the PEDro scale
(http://www.pedro.org.au). The exact criteria assessed are found in
figure 1. Elements were only scored as “yes” where quality clearly
met the specified criteria. Where criteria were not met or were
unclear, a “no” was scored. Again, this was independently
undertaken by 2 of the reviewers.
Results

The literature search identified 28 potentially relevant articles,
which were assessed by their abstracts. Sixteen abstracts were
excluded as irrelevant. We selected 12 full texts; of these,
6 were excluded. The remaining 6, involving trials with 460
patients, were evaluated because they met our inclusion criteria
(fig 2).
Study quality

The results of the PEDro rating are shown in figure 1. The quality
of the studies as determined via the PEDro rating scale ranged
from 2 to 8 out of a possible score of 10. Three26-28 of 6 studies
did not report whether groups were equivalent at baseline.
Imbalances between groups in key prognostic variables at baseline
(variables that have the potential to influence outcomes) may
subsequently bias treatment outcomes. Four of the 6 studies did
not use an intention-to-treat analysis.24-27 The study by Cosentino
et al26 did not include at least 1 key outcome measure from at least
85% of participants allocated to each group. Only 2 clinical
trials16,28 provided estimates of the size of the treatment effects.
www.archives-pmr.org
SWT compared with placebo or sham treatment

Clinical evaluation
The authors of the studies evaluated pain and function using
different types of scales.

For shoulder disease, Tashjian et al30 have calculated the
minimal clinically important difference (MCID; ie, the smallest
change in a measurement that signifies an important improvement
in a symptom) and the patient acceptable symptom state
(symptom state that a patient considers acceptable) for the visual
analog scale (VAS). The authors postulated that a 1.4-cm
improvement on the VAS in patients represents an MCID. The
VAS is a horizontal line, 10cm in length, with 0cm labeled “no
pain” and 10cm labeled “worst pain I have ever had.” Patients
mark the point on the line that they feel represents their perception
of their current state.31 The authors also determined that if patients
report a pain score of 0 to 3cm on a 10-cm VAS, their pain level is
acceptable.30 The VAS was used in 316,25,28 of the 6 studies of this
systematic review to compare pain before treatment and at 6
months’ follow-up. We found that in the treated groups, the
average change on the VAS was greater than MCID value for
shoulder disease that Tasjian et al30 established as 1.4cm. There-
fore, the reduction of pain was clinically significant at 6 months
after treatment, and the value greater than 1.4cm shows that
patients find the pain acceptable.

The Constant-Murley Scale (CMS) is the scoring system used
to assess shoulder function in 4 of the studies being reviewed. It
combines physical examination tests with subjective evaluations
by the patients and consists of 35 points and 65 points, respec-
tively. Its strength is the method of its application, which is quite
clearly described, and its being an improvement on preexist-
ing scales.32

A recent review33 of the psychometric evidence relating to
the Constant-Murley score has shown that its administration
perhaps requires further standardization. Indeed, clinicians who

http://www.pedro.org.au
http://www.archives-pmr.org


Fig 1 PEDro quality items assessment. Percentages of “yes,” “no,” and “unclear” according to the evaluation of single items.
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use the original version of the CMS should keep in mind that
major psychometric properties such as content validity and
MCID have not been demonstrated. Since the CMS is often used
for research purposes, the MCID information would help to
establish clinically important differences for sample size
calculations.

In the study by Hsu et al,25 the Constant-Murley score in the
experimental group increased from 57.3 before treatment to 82.8
Fig 2 Flo
at 6 months, whereas in the CG it essentially remained unchanged
over time (from a score of 56.2 before SWT to 54.3 at 6mo).
Improvement after treatment was statistically significant for the
SWT group but not for the CG.

Hearden et al’s study24 showed that in 45% of the treated
patients, the Constant-Murley score increased by 11% at 6 months
after treatment, whereas in the CG there was no improvement in
the score.
wchart.
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In the study by Gerdesmeyer et al,28 both low-energy and high-
energy interventions were superior to sham treatment, and in
a secondary analysis the high-energy intervention appeared to be
superior to the low-energy intervention. In 3 groups, there was
a mean change of the Constant-Murley score of 31.0 (high
energy), 15.0 (low energy), and 6.6 (sham) at 6 months’ follow-up
compared with baseline.

In the study by Cosentino et al,26 the mean value of the
Constant-Murley score in the treated group was 45 points at
the start of the study, and there was a mean increase of 69% at
6 months’ follow-up, whereas in the CG in the Constant-
Murley score, no significant increase in shoulder function
was seen.

Cacchio et al16 in their study used the University of
CaliforniaeLos Angeles Shoulder Rating Scale34 to assess
shoulder function, and have shown that there is a significant
increase in the mean score in the experimental group. This scale is
used to evaluate the patient’s pain, function, forward flexion,
strength, and satisfaction. These 5 items are rated on ordinal scales
of different lengths and scoring points. The maximum total score
possible is 35, with a higher score indicating better shoulder
function. The outcome score is defined as follows: 34 to 35 points,
excellent; 29 to 33 points, good; 21 to 28 points, mild; and 20
points or less, poor.

In conclusion, the selected articles reported that high-energy
SWT is effective in the treatment of CTS, pain relief, and
functional restoration when measured at 6 months’ follow-up.

Resorption of calcific deposits: results of meta-analysis
The mechanism of calcium deposit dissolution is not clearly
known. Calcium deposits are eliminated after SWT through
a molecular mechanism of absorption associated with improved
circulation at the tendon-bone junction.35

Meta-analysis of studies evaluated the radiologic rate of
resorption of calcific deposits at 6 months’ follow-up. We found
that SWT is superior to no treatment or placebo for partial and
total resorption.

With regard to total resorption, 4 studies16,24-26 were meta-
analyzed, with a pooled resorption ratio (RR) of 27.19 (95% CI,
7.20e102.67) and a heterogeneity test that was not statistically
significant (PZ.552). Pooling results from the 3 studies16,25,26 that
reported partial resorption, we obtained an RR of 16.22 (95% CI,
3.33e79.01). Estimates were not heterogeneous across studies
(PZ.845) (figs 3 and 4). Given that we have not rejected the
hypothesis of homogeneity across studies, we reported results
from fixed-effects models. In the figures, we reported fixed- and
random-effects models as a mean of sensitivity analysis to better
assess the robustness of our results.

In the study by Hearnden et al,24 54.5% of patients receiving
SWT showed no signs of calcific deposits at 6 months’ follow-up.
Cacchio16 showed that radial SWT is effective in dissolving
calcifications 1 week after the end of treatment. Indeed, there was
a total resorption of 86.6% and a partial resorption of 13.4% in the
treatment group. As shown in the study by Rompe et al,18

a complete disappearance of calcium deposits was found more
frequently in patients with type II calcifications according to
Gartner and Simons’ classification.5 In Cacchio’s study,16

resorption was maintained until 6 months’ follow-up.18

The study by Hsu et al25 reported for the experimental group
a total resorption rate of 21.2% and a partial resorption rate of
33.3%, whereas the study by Cosentino26 reported a total
resorption rate of 31.4% and a partial resorption rate of 40%.
www.archives-pmr.org
Resorption of calcific deposits: results of descriptive analysis
Peters et al27 reported that therapy is more effective in the high-
energy (.44mJ/mm2) group than in the low-energy (.15mJ/mm2)
group in dissolving calcifications at 6 months from the end of
treatment. They observed no residual calcifications with no
recurrence of pain in the high-energy group, whereas in the low-
energy group all subjects showed residual deposits, and 87% of
patients experienced a recurrence of pain.

Gerdesmeyer28 compared high-energy (.32mJ/mm2) and low-
energy (.08mJ/mm2) ESW therapy and extended the follow-up to
12 months. They observed a better response in subjects treated
with high-energy ESW, with a rate of 60% of complete disap-
pearance of calcific deposits at 6 months’ follow-up and 86% at 12
months’ follow-up, whereas in the low-energy treatment group the
rate of dissolution was 21% at 6 months and 25% at 12 months.

Discussion

CTS is a common cause of shoulder pain producing disability.18,36

Indeed, the compromised mobility of the shoulder limits daily
activities such as dressing, personal hygiene, eating, and work. In
addition, shoulder pain is often associated with disturbed sleeping
and thus affects mood and concentration.

The results of our study show the effectiveness of SWT in
reducing pain, increasing shoulder function, and dissolving
calcifications at 6 months’ follow-up.

Uhthoff et al37 described 4 distinctive phases of the disease’s
progression. In the precalcific phase, there is an asymptomatic
metaplasia of the tendinous tissue into fibrocartilage. In the forma-
tive phase, calcium is deposited in the tendon, and the patientmay be
asymptomatic or have pain either at rest or related tomovement. The
resorptive phase, usually the most painful phase, is characterized by
cell-mediated resorption of calcium deposits by macrophages and
multinucleated giant cells. The repair phase, associated with healing
and repair, may be accompanied by some residual pain and stiffness.

Gartner and Simons5 reported that calcifications disappear
spontaneously over a period of 3 years in 33% of patients with
Gartner type I and in 71%with Gartner type II, but the time required
for spontaneous disappearance of calcifications is so long that it
adversely affects the patient’s quality of life. Bosworth6 described
the disappearance of calcifications in 9.3% of patients within 3
years of the initial diagnosis, whereas Wagenhauser38 observed the
disappearance of calcifications in 27.1% of patients after 10 years.

According to Geschwend et al,39 more than 90% of patients
can be cured by conservative treatments, and SWT could be an
alternative to failed conservative therapies before surgery.

Indeed, Daecke et al40 reported a clinical improvement and
a significant correlation between the dose of energy and radiologic
effectiveness after 1 or 2 sessions of high-energy shock waves.
Loew41 and Rompe18 and colleagues observed that there was an
increase of the Constant-Murley score 12 weeks after low-energy
SWT, although the improvement was inferior to that observed in
the high-energy treatment group.

In contrast to these studies, Albert et al42 observed that high-
energy SWT significantly improves symptoms in refractory CTS
after 3 months of follow-up, but the size of the calcific deposit
remains unchanged inmost patients. Indeed, radiographs at 3months
showed that the calcific deposits had only disappeared in 15% and
5% of patients in the high- and low-energy groups, respectively.

In our review, we tried to evaluate the relationship between
SWT and clinical improvement, and to quantify the possible
effects of SWT on resorption of shoulder calcific deposits. We

http://www.archives-pmr.org


M-H Overall  (I-squared = 0.0%, p = 0.552)

COSENTINO 2003

ID

Study

HEARNDEN, 2009

CACCHIO, 2006

D+L Overall

HSU, 2008

27.19 (7.20, 102.67)

23.00 (1.41, 375.77)

RR (95% CI)

10.83 (0.69, 169.68)

79.00 (5.00, 1247.18)

18.76 (4.69, 75.12)

6.18 (0.38, 100.99)

100.00

%

22.18

(M-H)

Weight

24.20

22.18

31.43

1.1 10

Fig 3 Forest plot of total resorption of shoulder calcific deposits. Both fixed (Mantel-Haenszel [M-H]) and random (DerSimonian Laird [DþL])

effects models are presented.

1704 F. Ioppolo et al
found a marked improvement in symptoms at 6 months’ follow-
up, and that the effect of this treatment is resorption of calcifi-
cations. The studies submitted to meta-analysis16,24-26 in which
a high energy level was used have shown better results for the
M-H Overall  (I-squared = 0.0%, p = 0.845)

CACCHIO, 2006

Study

ID

COSENTINO 2003

HSU, 2008

D+L Overall

1.1

Fig 4 Forest plot of partial resorption of shoulder calcific deposits. Both

effects models are presented.
experimental group compared with the CG. Also Peters27 and
Gerdesmeyer28 and colleagues have observed that SWT is more
effective in patients receiving high energy compared with those
treated with low energy.
16.22 (3.33, 79.01)

13.00 (0.75, 224.13)

RR (95% CI)

29.00 (1.80, 467.96)

9.47 (0.60, 149.96)

15.29 (3.04, 76.82)

100.00

%

29.27

Weight

(M-H)

29.27

41.46

10

fixed (Mantel-Haenszel [M-H]) and random (DerSimonian Laird [DþL])
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Appendix 1 Search methods for identification of studies

1. Calcific AND “tendinopathy” [MeSH Terms] OR “tendinopathy” [All

Fields] OR “tendinitis” [All Fields] OR “tendonitis” [All Fields]

rotator cuff, supraspinatus tendon [All Fields])

2. Shoulder pain AND 1(“shock” [MeSH Terms] OR “shock” [All Fields])

AND wave [All Fields]

3. Extracorporeal OR 3 AND 1-2

4. Radial OR 3 AND 1-2

5. Clinical Trial [ptyp] OR Randomized Controlled Trial [ptyp] OR

Controlled Clinical Trial [ptyp]

6. Physical therapy AND 1-2

7. Rehabilitation AND 1-2
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Study limitations

It would be of interest to determine whether and, if so, to what
degree there exists a correlation between decreased pain and
functional recovery, on the one hand, and the resorption of calcific
deposits, on the other. To date, the results of many clinical trials on
the effectiveness of SWT for CTS are insufficient to establish
a statistical relationship between clinical change and disappear-
ance of calcifications at follow-up.

Many patients, and even some physicians, believe that the
effect of treatment with extracorporeal SWT is due to the
“destruction of calcific deposits.” However, that may not in fact be
the case, as can be deduced from the existence of a certain number
of patients who experience a decrease in pain even though there is
no corresponding disappearance of calcific deposits.

Reflecting on the manifestation of pain reduction, functional
recovery, and reabsorption of calcific deposits over time, we may
say that the most immediate consequence of treatment with SWT
is the diminution of pain, and this can be explained by a “washout
mechanism” of chemical inflammatory mediators and a nocicep-
tive inhibition (gate control theory).41,43

Functional recovery commences at the same time as pain
reduction and becomes more evident over time. It could be
explained through the trophic-metabolic effect that SWT has on
tendons that are in close proximity to calcifications, which is
mediated by an increase in blood vessels in the area involved.44,45

In general, most studies16,24-28 measure the effects that shock
waves have on reabsorption only at a distance of 3 months after
the conclusion of treatment, for the simple reason that this
phenomenon is not held to be “premature.” Consequently, it is
possible that the effects of resorption may follow a temporal
progression parallel to that of functional recovery.

Two of the studies25,28 considered allow for what must for the
time being remain a hypothesis regarding the correlation between
the improvement of CMS at 6 months and the volumetric diminu-
tion of the calcific deposit at 6 months. The studies by Hsu25 and
Gerdesmeyer28 and colleagues allowed us to investigate this. We
found that there is a slope of .66 between the delta score of the CMS
and the delta score for the size of calcific deposits (defined as the
difference between the 6-month measurement and baseline values).
Therefore, an increase of 1 unit in the CMS delta score is associated
with a decrease of .66 in the delta score of the calcium deposit. This
finding seems to suggest that reducing the size of calcific deposits is
associated with a clinical improvement.

Lastly, the literature shows that SWT is a safe treatment. Indeed,
in the literature, minor complications of SWT such as pain in the
shoulder, local soft tissue swelling, cutaneous erosions, erythema,
and local subcutaneous hematomas have been reported. Durst et al46

reported 1 case of osteonecrosis of the humeral head after SWT.
As reported above, the effective total energy of a treatment

depends on the number and EFD of the single impulses and the
geometric measurement of the focal point. However, there is no
consensus as to the appropriate number of sessions and impulses of
SWT. Indeed, the studies of this systematic review used a different
number of sessions and impulses. Consequently, it is possible that
the higher the number of impulses, the higher its effectiveness.
Conclusions

Our review allows us to state that SWT reduces pain and increases
shoulder function, and is effective in dissolving calcifications.
www.archives-pmr.org
Moreover, the studies report that treatment effects were main-
tained over the following 6 months. The methodologic quality of
the 6 trials on SWT for CTS appeared to be low. All trials were
randomized, but only 2 studies16,28 were deemed to qualify as
a methodologically high-quality RCT. Indeed, these trials
provided estimates of the size of treatment effects and used
intention-to-treat analysis, which is an essential feature of an RCT.
However, further studies are needed to standardize SWT para-
meters (EFD, number of sessions and impulses) to be used in
medical protocols.
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