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Abstract

Background: Rotator cuff tendinopathy is other-
wise known as rotator cuff inflammation, which 
usually occurs as a result of sudden trauma or 
degenerative changes. One of the physical ther-
apies used to treat rotator cuff inflammation is 
extracorporeal shock wave therapy (ESWT). An 
increasing number of scientific studies of varying 
quality are emerging and need to be systematized 
on a regular basis.

Aims: The aim of this review was to analyze the 
scientific evidence on the effectiveness of treat-
ing rotator cuff tendinopathy using ESWT.

Material and methods: The systematic review was 
conducted in October 2023. After searching data-
bases such as PubMed, PEDro, Cochrane Library, 
and applying eligibility criteria, out of 163 stud-
ies, 10 papers were included in the review. They 
were methodologically assessed using the PEDro 
scale. A total of 819 people with diagnosed rotator 
cuff tendinopathy were included in the study. The 
methodology of the study involved comparisons 
between groups applying different ESWT param-
eters or comparing ESWT with other treatments. 
Pain and shoulder function assessment scales 

were used to evaluate efficacy. Some studies were 
supported by radiological evaluation. 

Results: The study showed that the use of ESWT 
in rotator cuff tendinopathy is an effective treat-
ment method. A positive therapeutic effect was 
evident in both short- and long-term follow-up. 
High-energy ESWT had a higher treatment effi-
cacy than low-energy ESWT.

Conclusions: The results of this review clear-
ly indicate that ESWT is highly effective in the 
treatment of rotator cuff tendinopathy. However, 
more randomized clinical trials (RCTs) are need-
ed to determine a specific management protocol, 
including establishing treatment parameters and 
determining the number of treatment sessions on 
a large group of subjects.
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Introduction

Rotator cuff tendinopathy, also known as rotator 
cuff inflammation, typically arises as a result of 
sudden injury or degenerative changes. The mus-
cles whose tendons are prone to inflammation 
include the supraspinatus, infraspinatus, subscap-
ularis, and teres minor [1]. The main symptoms 
include pain during active movement, tenderness, 
and limited range of motion. Tendinopathies can 
be divided into acute and chronic. The former pri-
marily affects athletes engaged in contact sports 
or activities involving overhead throws, exposing 
them to direct damage within the upper limb's ro-
tator cuff [2].

Chronic tendinopathy is usually caused by lifestyle 
factors. Micro-damages that occur in professional 
work or daily life, as well as pre-existing pathol-
ogies of the shoulder cuff, such as subacromial 
impingement syndrome, decentralization of the 
head of the humerus, or disruption of the scapu-
lohumeral rhythm, left untreated over time, can 
lead to the development of inflammation [1,3]. Age 
is also a significant risk factor. The frequency of ro-
tator cuff inflammation in patients aged 20 ranges 
from 5% to 10%, while in those aged 80, it exceeds 
60%. Additional risk factors include obesity, the 
use of certain medications, and tobacco smoking 
[4]. Diagnosis is primarily based on clinical tests of 
the shoulder joint and imaging techniques such as 
X-rays, ultrasound, and magnetic resonance imag-
ing (MRI) [1,5].

One of the physiotherapeutic methods used in the 
treatment of rotator cuff inflammation is a pro-
cedure using extracorporeal shock wave therapy 
(ESWT) [6]. Depending on the amount of emitted 
energy and the method of wave generation, shock 
wave therapy is divided into focused shock wave 
therapy (FSWT) and radially propagating shock 
wave therapy (RSWT) [7]. In focused shock wave 
therapy, the device applied to the treated area 
concentrates the highest amount of energy, which 
is only minimally dispersed beyond the intended 
treatment area. In radially propagating shock wave 
therapy, the energy is dispersed over a larger area.

The maximum depth of wave absorption is approx-
imately 6 cm, while the frequency of pulse genera-
tion ranges from 1 Hz to 8 Hz [6,7]. ESWT is applied 
in the case of orthopedic disorders because its 
properties have analgesic and tissue-stimulating 
effects. Literature suggests that one theory ex-
plaining the effectiveness of pain reduction is the 
increase in blood flow and reduction of inflamma-
tion. Another theory posits that the cell membrane 
is damaged, making the transmission of pain stim-
uli impossible [8, 9]. Researchers have noted that 
the action of shock waves can have broad applica-
tions, prompting studies on the treatment of rota-
tor cuff tendinopathy using ESWT.

Aims

The aim of the study was to review and analyze 
scientific research on the effectiveness of treating 
rotator cuff tendinopathy using ESWT.

Material and methods
Sources and strategy search
A literature review was conducted on the treatment 
of rotator cuff tendinopathy using ESWT based on 
online medical databases: PubMed, Physiotherapy 
Evidence Database (PEDro), Cochrane Library. The 
review was carried out in October 2023. The search 
was performed using the following terms: "ESWT," 
"ESWT treatment," "tendinitis rotator cuff," "cal-
cific rotator cuff," "non-calcific rotator cuff," "pain 
shoulder," "ESWT tendinitis."

Inclusion and exclusion criteria
Randomized clinical trials (RCTs) conducted in the 
English language were included in the review. All 
participants in the studies were diagnosed with 
rotator cuff tendinopathy. Studies that were ex-
cluded assessed conditions other than rotator cuff 
tendinopathy, contained only abstracts, or were 
duplicates of other works. Ultimately, 10 RCTs were 
qualified for the review, as depicted in Figure 1.
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Figure 1. Flowchart Describing  
the Search Strategy.Results from database searches:  

PubMed, PEDro, Cochrane

(n = 163)

Publications after potential deduplication  
in databases

(n = 57)

Publications included in the review

(n = 10)

Exclusion criteria:

Non-randomized clinical trials (n = 39)

Lack of access to full text (n = 5)

Excluded based on title or abstract (n = 3)

Results
Search results
After searching the databases, 163 articles were 
identified, which were checked for duplication in 
the databases. There were 57 remaining articles, 
from which 3 were excluded based on the ab-
stract or title, and 5 articles without access to the 
full text were excluded. Non-randomized clinical 
studies were further excluded from the remain-
ing, resulting in a total of 10 articles included in 
the review (Fig. 1).

Characteristics of the included papers
The characteristics of the studies include the 
authors' names, publication year, the study's 
purpose, description of materials and methods, 
measurement tools employed, obtained results, 
and final conclusions (Table 2).

Quality assessment
The qualitative analysis was assessed using the 
PEDro scale of bias, which is an effective tool for 
evaluating research design [11]. Studies that were 
not assessed at the time of the review underwent 
evaluation using the PEDro scale by a single re-

viewer. Studies could be classified as having high 
methodological quality (8-10 PEDro), moderate 
quality (4-7 PEDro), or low quality (1-3 PEDro). De-
tailed data is provided in Table 1.



Physiotherapy Review  |  Volume XXVIII Issue 1/2024

16

Ta
bl

e 
1.

 A
ss

es
sm

en
t o

f s
tu

dy
 q

ua
lit

y 
ac

co
rd

in
g 

to
 P

ED
ro

.

W
ei

 L
i

[1
2]

A
. C

ac
ch

io
 

[1
3]

L.
 G

er
de

sm
ey

er
 

[1
4]

A
. F

at
im

a 
[1

5]
F.

 Io
pp

ol
o 

[1
6]

J.-
D

. A
lb

er
t 

[1
7]

O
. G

al
as

so
 

[1
8]

P.
 F

ra
ss

ta
ni

to
 

[1
9]

F.
 D

el
 C

as
til

lo
-

-G
on

za
le

z 
[2

0]
R

. C
os

en
tin

o 
[2

1]

El
ig

ib
ili

ty
 c

ri
te

ri
a 

w
er

e 
sp

ec
ifi

ed
Ye

s
N

o
Ye

s
N

o
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s

Eu
bj

ec
ts

 w
er

e 
ra

nd
om

ly
 a

llo
ca

te
d 

to
 g

ro
up

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

Al
lo

ca
tio

n 
w

as
 c

on
ce

al
ed

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
o

Th
e 

gr
ou

ps
 w

er
e 

si
m

ila
r 

at
 b

as
e-

lin
e 

re
ga

rd
in

g 
th

e 
m

os
t 

im
po

rt
an

t 
pr

og
no

st
ic

 in
di

ca
to

rs
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s

Th
er

e 
w

as
 b

lin
di

ng
 o

f a
ll 

su
bj

ec
ts

Ye
s

Ye
s

Ye
s

N
o

N
o

Ye
s

Ye
s

N
o

N
o

Ye
s

Th
er

e 
w

as
 b

lin
di

ng
 o

f a
ll 

th
er

ap
is

ts
 

w
ho

 a
dm

in
is

te
re

d 
th

e 
th

er
ap

y
Ye

s
N

o
N

o
N

o
N

o
N

o
N

o
N

o
N

o
N

o

Th
er

e 
w

as
 b

lin
di

ng
 o

f a
ll 

as
se

ss
or

s 
w

ho
 m

ea
su

re
d 

at
 l

ea
st

 o
ne

 k
ey

 
ou

tc
om

e
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s
Ye

s

M
ea

su
re

s 
of

 a
t 

le
as

t 
on

e 
ke

y 
ou

t-
co

m
e 

w
er

e 
ob

ta
in

ed
 f

ro
m

 m
or

e 
th

an
 8

5%
 o

f 
th

e 
su

bj
ec

ts
 i

ni
tia

lly
 

al
lo

ca
te

d 
to

 g
ro

up
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
o

N
o

Al
l 

su
bj

ec
ts

 
fo

r 
w

ho
m

 
ou

tc
om

e 
m

ea
su

re
s 

w
er

e 
av

ai
la

bl
e 

re
ce

iv
ed

 
th

e 
tr

ea
tm

en
t o

r 
co

nt
ro

l c
on

di
tio

n 
as

 a
llo

ca
te

d 
or

, w
he

re
 th

is
 w

as
 n

ot
 

th
e 

ca
se

, d
at

a 
fo

r 
at

 le
as

t 
on

e 
ke

y 
ou

tc
om

e 
w

as
 a

na
ly

se
d 

by
 “

in
te

n-
tio

n 
to

 tr
ea

t”

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
o

N
o

Th
e 

re
su

lts
 o

f b
et

w
ee

n-
gr

ou
p 

st
a-

tis
tic

al
 c

om
pa

ri
so

ns
 a

re
 r

ep
or

te
d 

fo
r 

at
 le

as
t o

ne
 k

ey
 o

ut
co

m
e

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Th
e 

st
ud

y 
pr

ov
id

es
 b

ot
h 

po
in

t m
e-

as
ur

es
 a

nd
 m

ea
su

re
s 

of
 v

ar
ia

bi
lit

y 
fo

r 
at

 le
as

t o
ne

 k
ey

 o
ut

co
m

e
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
N

o

Sc
or

e
10

9
9

8
8

9
9

7
5

5

A
ut

ho
r

P
ED

ro



17

Ta
bl

e 
2.

 C
ha

ra
ct

er
is

tic
s 

of
 th

e 
in

cl
ud

ed
 p

ap
er

s.

A
ut

ho
rs

O
ut

co
m

es
M

at
er

ia
l a

nd
 m

et
ho

ds
M

ea
su

re
m

en
t t

oo
ls

R
es

ul
ts

C
on

cl
us

io
ns

W
ei

 L
i e

t a
l. 

20
17

 
[1

2]
Ev

al
ua

tio
n 

of
 

th
e 

ef
fic

ac
y 

an
d 

sa
fe

ty
 o

f C
RC

T 
tr

ea
tm

en
t u

si
ng

 
ES

W
T.

Th
e 

st
ud

y 
in

vo
lv

ed
 8

4 
pa

tie
nt

s,
 a

s-
si

gn
ed

 t
o 

a 
te

st
 g

ro
up

 (n
=4

2)
, a

nd
 a

 
co

nt
ro

l g
ro

up
 (n

=4
2)

. T
he

 s
tu

dy
 g

ro
-

up
 r

ec
ei

ve
d 

3,
00

0 
pu

ls
es

, 
w

ith
 a

n 
en

er
gy

 o
f 0

.11
 m

J/
m

m
2 . 

Th
e 

co
nt

ro
l 

gr
ou

p 
re

ce
iv

ed
 a

 p
la

ce
bo

. 
Tr

ea
t-

m
en

ts
 in

 b
ot

h 
gr

ou
ps

 w
er

e 
ap

pl
ie

d 
in

 5
 s

es
si

on
s,

 3
 d

ay
s 

ap
ar

t.

N
RS

, 
C

on
st

an
t-

M
ur

le
y 

sc
or

e 
- 

sh
ou

ld
er

 fu
nc

tio
n 

an
d 

pa
in

 ra
tin

g 
sc

al
e,

 S
ST

.
M

ea
su

re
m

en
ts

 w
er

e 
ta

ke
n 

be
fo

-
re

, a
nd

 4
 a

nd
 8

 w
ee

ks
 a

ft
er

 t
he

 
st

ud
y.

ES
W

T 
in

 t
he

 s
tu

dy
 g

ro
up

 s
ig

ni
-

fic
an

tly
 r

ed
uc

ed
 t

he
 i

nt
en

si
ty

 o
f 

sh
ou

ld
er

 p
ai

n 
as

 m
ea

su
re

d 
by

 t
he

 
N

RS
 s

ca
le

 a
nd

 s
ho

ul
de

r f
un

ct
io

n 
as

 
m

ea
su

re
d 

by
 C

M
S 

an
d 

SS
T,

 b
ot

h 
at

 
4 

an
d 

8 
w

ee
ks

 a
ft

er
 th

e 
pr

oc
ed

ur
e.

 
N

o 
ad

ve
rs

e 
sy

m
pt

om
s 

w
er

e 
re

po
r-

te
d 

in
 e

ith
er

 g
ro

up
.

Th
e 

st
ud

y 
sh

o-
w

ed
 th

at
 E

SW
T 

is
 a

n 
ef

fe
ct

iv
e,

 
an

d 
sa

fe
 p

hy
si

ca
l 

th
er

ap
y 

to
ol

 in
 

C
RC

T.

A.
 C

ac
ch

io
 e

t a
l. 

20
06

 [1
3]

Ev
al

ua
tio

n 
of

 th
e 

ef
fe

ct
iv

en
es

s 
of

 
RS

W
T 

in
 th

e 
tr

e-
at

m
en

t o
f R

C
C

T.

Th
e 

gr
ou

p 
of

 9
0 

pa
tie

nt
s 

w
er

e 
di

vi
-

de
d 

in
to

 a
 t

es
t 

gr
ou

p 
(n

=4
5)

, a
nd

 a
 

co
nt

ro
l g

ro
up

 (n
=4

5)
. T

he
 te

st
 g

ro
up

 
re

ce
iv

ed
 5

00
 p

ul
se

s 
w

ith
 a

 p
re

ss
u-

re
 o

f 
1.5

 b
ar

 a
nd

 a
 f

re
qu

en
cy

 o
f 

4.
5 

H
z,

 a
nd

 2
00

0 
pu

ls
es

 w
ith

 a
 p

re
ss

ur
e 

of
 2

.5
 b

ar
 a

nd
 a

 f
re

qu
en

cy
 o

f 
10

 H
z 

w
ith

 a
n 

en
er

gy
 o

f 0
.10

 m
J/

m
m

2 . 
Th

e 
co

nt
ro

l g
ro

up
 r

ec
ei

ve
d 

a 
pl

ac
eb

o.
 In

 
bo

th
 g

ro
up

s,
 4

 s
es

si
on

s 
w

er
e 

pe
r-

fo
rm

ed
 o

ne
 w

ee
k 

ap
ar

t.

U
C

LA
 s

ho
ul

de
r 

as
se

ss
m

en
t, 

VA
S 

pa
in

 s
co

re
, 

G
ar

tn
er

 a
nd

 S
im

on
s 

ca
lc

ifi
ca

tio
n 

cl
as

si
fic

at
io

n.
M

ea
su

re
m

en
ts

 w
er

e 
ta

ke
n 

be
fo

-
re

 a
nd

 a
ft

er
 th

e 
st

ud
y,

 a
nd

 a
ft

er
 a

 
6-

m
on

th
 fo

llo
w

-u
p.

Th
ro

ug
h 

th
e 

ap
pl

ic
at

io
n 

of
 R

SW
T,

 
al

l 
m

ea
su

re
d 

pa
ra

m
et

er
s 

in
 

th
e 

st
ud

y 
gr

ou
p 

im
pr

ov
ed

 s
ig

ni
fic

an
-

tly
 b

ot
h 

af
te

r 
tr

ea
tm

en
t 

an
d 

af
te

r 
a 

6-
m

on
th

 fo
llo

w
-u

p.
 A

 s
ig

ni
fic

an
t 

am
ou

nt
 

of
 

at
ro

ph
y 

of
 

sh
ou

ld
er

 
te

nd
on

 c
al

ci
fic

at
io

n 
w

as
 d

em
on

-
st

ra
te

d.
 N

o 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t 
di

ffe
re

nc
es

 w
er

e 
fo

un
d 

in
 th

e 
co

n-
tr

ol
 g

ro
up

.

RS
W

T 
is

 a
n 

ef
fe

ct
iv

e 
to

ol
 in

 
th

e 
tr

ea
tm

en
t o

f 
RC

C
T.

L.
 G

er
de

sm
ey

er
 

et
 a

l. 
20

03
 [1

4]
Ef

fic
ac

y 
of

 E
SW

T 
tr

ea
tm

en
t o

f 
RC

C
T 

un
de

r 
flu

or
os

co
py

.

Th
e 

14
4 

pa
tie

nt
s 

w
er

e 
di

vi
de

d 
in

to
 

3 
gr

ou
ps

. 
Th

e 
tw

o 
st

ud
y 

gr
ou

ps
, 

w
hi

ch
 r

ec
ei

ve
d 

hi
gh

-e
ne

rg
y 

ES
W

T 
(n

=4
8)

: 1
50

0 
pu

ls
es

, w
ith

 a
n 

en
er

gy
 

of
 0

.3
2 

m
J/

m
m

2 , 
lo

w
-e

ne
rg

y 
ES

W
T 

(n
=4

8)
: 6

,0
00

 p
ul

se
s,

 w
ith

 a
n 

en
er

gy
 

of
 0

.0
8 

m
J/

m
m

2 , 
an

d 
a 

co
nt

ro
l g

ro
-

up
 (n

=4
8)

 t
ha

t 
re

ce
iv

ed
 p

la
ce

bo
. A

ll 
gr

ou
ps

 r
ec

ei
ve

d 
2 

se
ss

io
ns

 a
pp

ro
xi

-
m

at
el

y 
14

 d
ay

s 
ap

ar
t, 

fo
llo

w
ed

 b
y 

10
 

se
ss

io
ns

 o
f p

hy
si

ot
he

ra
py

.

C
on

st
an

t-
M

ur
le

y 
sc

or
e 

- 
sh

o-
ul

de
r 

fu
nc

tio
n 

an
d 

pa
in

 a
ss

es
s-

m
en

t 
sc

al
e,

 P
ai

n 
as

se
ss

m
en

t 
- 

VA
S 

sc
al

e.
M

ea
su

re
m

en
ts

 w
er

e 
ta

ke
n 

be
-

fo
re

 t
he

 s
tu

dy
, a

nd
 a

t 
3,

 6
 a

nd
 12

 
m

on
th

s 
af

te
r 

th
e 

st
ud

y.

ES
W

T 
w

as
 f

ou
nd

 t
o 

be
 e

ffe
ct

iv
e 

in
 t

he
 t

re
at

m
en

t 
of

 C
RC

T 
in

 b
ot

h 
st

ud
y 

gr
ou

ps
, 

w
hi

le
 h

ig
h-

en
er

gy
 

ES
W

T 
th

er
ap

y 
w

as
 m

or
e 

ef
fe

ct
i-

ve
 i

n 
th

e 
tr

ea
tm

en
t 

of
 R

C
C

T.
 N

o 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t 
di

ffe
re

nc
es

 
w

er
e 

fo
un

d 
in

 t
he

 c
on

tr
ol

 g
ro

up
. 

Ef
fic

ac
y 

w
as

 m
ai

nt
ai

ne
d 

at
 3

, 6
 a

nd
 

12
 m

on
th

s 
af

te
r 

tr
ea

tm
en

t.

Th
e 

st
ud

y 
sh

o-
w

ed
 s

ig
ni

fic
an

t 
be

ne
fit

s 
fo

r 
bo

th
 

hi
gh

- 
an

d 
lo

w
-

-e
ne

rg
y 

ES
W

T,
 

in
 th

e 
tr

ea
tm

en
t 

of
 R

C
C

T 
w

ith
 s

i-
gn

ifi
ca

nt
ly

 b
et

te
r 

re
su

lts
 o

f h
ig

h-
e-

ne
rg

y 
ES

W
T.

A
bb

re
vi

at
io

ns
: E

SW
T 

– 
Ex

tr
ac

or
po

re
al

 s
ho

ck
 w

av
e 

th
er

ap
y,

 R
SW

T 
– 

Ra
di

al
 s

ho
ck

 w
av

e 
th

er
ap

y,
 C

RC
T 

– 
C

hr
on

ic
 r

ot
at

or
 c

uf
f t

en
do

ni
ti

s,
 R

C
C

T 
– 

Ro
ta

to
r 

cu
ff

 c
al

ci
fi

c 
te

nd
in

o-
pa

th
y,

 K
T 

– 
K

in
es

io
lo

gy
 T

ap
in

g,
 N

RS
 –

 N
um

er
ic

al
 p

ai
n 

ra
ti

ng
 s

ca
le

, V
AS

 –
 V

is
ua

l A
na

lo
gu

e 
Sc

al
e,

 S
T 

– 
Si

m
pl

e 
Sh

ou
ld

er
 T

es
t, 

U
C

LA
 –

 T
he

 U
ni

ve
rs

it
y 

of
 C

al
ifo

rn
ia

-L
os

 A
ng

el
es

 
Sh

ou
ld

er
 S

ca
le

, W
O

RC
 –

 W
es

te
rn

 O
nt

ar
io

 R
ot

at
or

 C
uf

f I
nd

ex
, C

M
S 

– 
C

on
st

an
t-

M
ur

le
y 

sc
or

e,
 D

AS
H

 –
 D

is
ab

ili
ti

es
 o

f t
he

 A
rm

, S
ho

ul
de

r 
an

d 
H

an
d 

qu
es

ti
on

na
ir

e,
 S

SR
Q

 –
 S

ub
-

je
ct

iv
e 

Sh
ou

ld
er

 R
at

in
g 

Q
ue

st
io

nn
ai

re
, O

SS
 –

 O
xf

or
d 

Sh
ou

ld
er

 S
ca

le
.



Physiotherapy Review  |  Volume XXVIII Issue 1/2024

18

A.
 F

at
im

a 
et

 a
l. 

20
22

 [1
5]

Ef
fe

ct
 o

f h
ig

h-
-e

ne
rg

y 
ES

W
T 

tr
ea

tm
en

t o
n 

RC
C

T.

Th
e 

42
 p

at
ie

nt
s 

w
er

e 
as

si
gn

ed
 t

o 
tw

o 
gr

ou
ps

. T
he

 s
tu

dy
 g

ro
up

 (n
=2

1) 
re

ce
iv

ed
 

ro
ut

in
e 

ph
ys

io
th

er
ap

y 
al

on
g 

w
ith

 h
ig

h-
en

er
gy

 E
SW

T:
 2

00
0 

pu
ls

es
, w

ith
 a

n 
en

er
gy

 o
f 

0.
32

 m
J/

m
m

2 . 
Th

e 
co

nt
ro

l 
gr

ou
p 

(n
=2

1) 
re

-
ce

iv
ed

 o
nl

y 
ro

ut
in

e 
ph

ys
io

th
er

ap
y.

 
In

 
bo

th
 

gr
ou

ps
, 

tr
ea

tm
en

ts
 

w
er

e 
co

nd
uc

te
d 

tw
ic

e 
a 

w
ee

k 
fo

r 6
 w

ee
ks

.

Pa
in

 a
ss

es
sm

en
t -

 N
RS

, C
on

st
an

-
t-

M
ur

le
y 

sc
or

e 
- 

sh
ou

ld
er

 f
un

c-
tio

n 
an

d 
pa

in
 a

ss
es

sm
en

t 
sc

al
e,

 
ro

ta
to

r 
cu

ff 
in

de
x 

- 
W

O
RC

.
M

ea
su

re
m

en
ts

 w
er

e 
ta

ke
n 

be
fo

-
re

 t
he

 s
tu

dy
, a

nd
 6

 a
nd

 1
2 

w
ee

ks
 

af
te

r 
th

e 
st

ud
y.

W
hi

le
 b

ot
h 

gr
ou

ps
 s

ho
w

ed
 s

ig
ni

-
fic

an
t 

im
pr

ov
em

en
ts

 i
n 

tr
ea

tm
en

t 
ou

tc
om

es
, 

th
er

e 
w

er
e 

st
at

is
tic

al
ly

 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
s 

in
 f

av
or

 o
f 

th
e 

st
ud

y 
gr

ou
p 

w
ith

 t
he

 N
RS

, a
nd

 
C

M
S 

sc
al

es
.

W
hi

le
 b

ot
h 

gr
o-

up
s 

su
cc

es
sf

ul
ly

 
tr

ea
te

d 
RC

C
T,

 
hi

gh
-e

ne
rg

y 
ES

W
T 

pr
ov

ed
 

m
or

e 
ef

fe
ct

iv
e 

at
 

lo
ng

-t
er

m
 fo

llo
-

w
-u

p.

F.
 Io

pp
ol

o 
et

 a
l. 

20
12

 [1
6]

C
om

pa
ri

so
n 

of
 

tw
o 

di
ffe

re
nt

 
ES

W
T 

en
er

gi
es

 in
 

th
e 

tr
ea

tm
en

t o
f 

RC
C

T.

Th
e 

st
ud

y 
in

vo
lv

ed
 4

6 
pa

tie
nt

s 
as

-
si

gn
ed

 t
o 

tw
o 

co
m

pa
ri

so
n 

gr
ou

ps
. 

G
ro

up
 A

 (
n=

23
) 

re
ce

iv
ed

 2
40

0 
pu

l-
se

s 
w

ith
 a

n 
en

er
gy

 o
f 0

.2
0 

m
J/

m
m

2 . 
G

ro
up

 B
 (

n=
23

) 
re

ce
iv

ed
 2

40
0 

pu
l-

se
s 

w
ith

 a
n 

en
er

gy
 o

f 0
.10

 m
J/

m
m

2 . 
Bo

th
 g

ro
up

s 
re

ce
iv

ed
 a

 s
es

si
on

 o
nc

e 
a 

w
ee

k 
fo

r 
a 

pe
ri

od
 o

f 4
 w

ee
ks

.

C
on

st
an

t-
M

ur
le

y 
sc

or
e 

- 
sh

o-
ul

de
r 

fu
nc

tio
n 

an
d 

pa
in

 a
ss

es
s-

m
en

t 
sc

al
e,

 P
ai

n 
as

se
ss

m
en

t 
- 

VA
S 

sc
al

e,
 N

um
er

ic
al

 p
ai

n 
ra

tin
g 

sc
al

e 
- 

N
RS

, C
al

ci
fic

at
io

n 
cl

as
si

fi-
ca

tio
n 

ac
co

rd
in

g 
to

 G
ar

tn
er

 a
nd

 
Si

m
on

s.
M

ea
su

re
m

en
ts

 w
er

e 
ta

ke
n 

be
fo

-
re

 th
e 

st
ud

y,
 a

nd
 3

 a
nd

 6
 m

on
th

s 
af

te
r 

th
e 

st
ud

y.
 T

he
 N

RS
 s

ca
le

 
w

as
 m

ea
su

re
d 

af
te

r 
12

 m
on

th
s 

of
 f

ol
lo

w
-u

p,
 w

hi
le

 r
ad

io
gr

ap
hi

c 
ca

lc
iu

m
 d

ep
os

it 
si

ze
 w

as
 a

ss
es

-
se

d 
af

te
r 

6 
m

on
th

s 
of

 fo
llo

w
-u

p.

Si
gn

ifi
ca

nt
 

im
pr

ov
em

en
ts

 
in

 
pa

-
tie

nt
 

ou
tc

om
es

 
w

er
e 

fo
un

d 
in

 
bo

th
 g

ro
up

s,
 w

ith
 a

 c
le

ar
 b

en
efi

t 
fo

r 
G

ro
up

 A
. A

ft
er

 c
om

pa
ri

ng
 t

he
 

re
su

lts
 a

t 
6-

m
on

th
 f

ol
lo

w
-u

p 
be

-
tw

ee
n 

th
e 

gr
ou

ps
, t

he
re

 w
as

 a
 g

re
-

at
er

 e
ffe

ct
 o

n 
pa

in
 r

el
ie

f 
in

 G
ro

up
 

A.
 N

RS
 t

es
t 

re
su

lts
 s

ho
w

ed
 s

ig
ni

fi-
ca

nt
ly

 lo
w

er
 le

ve
ls

 o
f p

ai
n 

in
 G

ro
up

 
A 

pa
tie

nt
s.

 C
om

pl
et

e 
di

sa
pp

ea
ra

n-
ce

 o
f 

ca
lc

ifi
ca

tio
n 

w
as

 o
bs

er
ve

d 
in

 1
2 

su
bj

ec
ts

 fr
om

 g
ro

up
 B

, a
nd

 1
1 

fr
om

 g
ro

up
 A

.

Th
e 

st
ud

y 
fo

un
d 

th
at

 a
n 

en
er

gy
 

le
ve

l o
f 0

.2
0 

m
J/

m
m

2  w
as

 m
or

e 
ef

fe
ct

iv
e 

in
 tr

e-
at

in
g 

RC
C

T.

J.-
D

. A
lb

er
t e

t a
l. 

20
07

 [1
7]

Ef
fic

ac
y 

of
 h

ig
h-

-e
ne

rg
y 

ES
W

T 
tr

ea
tm

en
t i

n 
RC

C
T.

Th
e 

80
 p

at
ie

nt
s 

w
er

e 
di

vi
de

d 
in

to
 

tw
o 

co
m

pa
ri

so
n 

gr
ou

ps
. T

he
 s

tu
dy

 
gr

ou
p 

(n
=4

0)
 r

ec
ei

ve
d 

hi
gh

-e
ne

rg
y 

ES
W

T 
in

 t
he

 f
or

m
 o

f 
25

00
 p

ul
se

s,
 

an
d 

in
cr

ea
si

ng
 e

ne
rg

y 
up

 t
o 

0.
45

 
m

J/
m

m
2 . 

Th
e 

co
nt

ro
l 

gr
ou

p 
(n

=4
0)

 
re

ce
iv

ed
 l

ow
-e

ne
rg

y 
ES

W
T 

in
 t

he
 

fo
rm

 
of

 
25

00
 

pu
ls

es
, 

an
d 

in
cr

e-
as

in
g 

en
er

gy
 f

ro
m

 0
.0

2m
J/

m
m

2  
to

 
0.

06
m

J/
m

m
2 . 

Bo
th

 g
ro

up
s 

re
ce

iv
ed

 
2 

se
ss

io
ns

 14
 d

ay
s 

ap
ar

t.

Sc
al

e 
fo

r 
th

e 
as

se
ss

m
en

t 
of

 s
ho

-
ul

de
r 

fu
nc

tio
n 

an
d 

pa
in

 -
 C

M
S,

 
As

se
ss

m
en

t 
of

 p
ai

n 
- 

VA
S 

sc
al

e,
 

5-
gr

ad
e 

sc
al

e 
of

 s
ub

je
ct

iv
e 

as
-

se
ss

m
en

t 
of

 t
he

 s
ub

je
ct

 o
n 

th
e 

ef
fe

ct
iv

en
es

s 
of

 t
re

at
m

en
t, 

Ra
-

di
ol

og
ic

al
 a

ss
es

sm
en

t 
of

 c
al

ci
fi-

ca
tio

n.
Th

e 
C

M
S 

sc
al

e 
w

as
 m

ea
su

re
d 

at
 

th
e 

be
gi

nn
in

g 
of

 th
e 

st
ud

y,
 a

nd
 3

 
m

on
th

s 
af

te
r 

th
e 

en
d 

of
 t

he
 s

tu
-

dy
. T

he
 V

AS
 s

ca
le

, a
nd

 s
ub

je
ct

iv
e 

ev
al

ua
tio

n 
of

 th
e 

su
bj

ec
t w

er
e 

as
-

se
ss

ed
 4

8h
 b

ef
or

e 
ea

ch
 s

es
si

on
.

Th
e 

m
ea

n 
sc

or
e 

fo
r 

th
e 

C
M

S 
sc

al
e 

w
as

 s
ig

ni
fic

an
tly

 h
ig

he
r 

in
 fa

vo
r 

of
 

th
e 

st
ud

y 
gr

ou
p.

 M
ea

su
re

m
en

ts
 fo

r 
th

e 
VA

S 
sc

al
e,

 a
nd

 t
he

 s
ub

je
ct

iv
e 

ev
al

ua
tio

n 
of

 t
he

 s
ub

je
ct

 a
ls

o 
sh

o-
w

ed
 g

re
at

er
 t

re
at

m
en

t 
ef

fic
ac

y 
in

 
th

e 
st

ud
y 

gr
ou

p.
 C

om
pl

et
e 

or
 p

ar
-

tia
l 

di
sa

pp
ea

ra
nc

e 
of

 c
al

ci
fic

at
io

n 
w

as
 o

bs
er

ve
d 

in
 9

 s
ub

je
ct

s 
in

 t
he

 
st

ud
y 

gr
ou

p,
 a

nd
 7

 s
ub

je
ct

s 
in

 t
he

 
co

nt
ro

l g
ro

up
.

H
ig

h-
en

er
gy

 
ES

W
T 

is
 a

n 
ef

-
fe

ct
iv

e 
tr

ea
tm

en
t 

op
tio

n 
fo

r 
RC

C
T.



Physiotherapy Review  |  Volume XXVIII Issue 1/2024

19

O
. G

al
as

so
 e

t a
l. 

20
12

 [1
8]

Ef
fic

ac
y 

of
 C

RC
T 

tr
ea

tm
en

t w
ith

 
ES

W
T.

Th
e 

20
 p

at
ie

nt
s 

w
er

e 
as

si
gn

ed
 t

o 
a 

te
st

 g
ro

up
 (

n=
11

), 
an

d 
a 

co
nt

ro
l 

gr
ou

p 
(n

=9
). 

Th
e 

st
ud

y 
gr

ou
p 

re
-

ce
iv

ed
 3

,0
00

 p
ul

se
s 

w
ith

 a
n 

en
er

gy
 

of
 0

.0
68

m
J/

m
m

2 . 
Th

e 
co

nt
ro

l g
ro

up
 

re
ce

iv
ed

 a
 p

la
ce

bo
. B

ot
h 

gr
ou

ps
 r

e-
ce

iv
ed

 2
 s

es
si

on
s 

7 
da

ys
 a

pa
rt

.

Sc
al

e 
fo

r 
as

se
ss

in
g 

sh
ou

ld
er

 
fu

nc
tio

n 
an

d 
pa

in
 -

 C
M

S.
M

ea
su

re
m

en
ts

 w
er

e 
ta

ke
n 

be
fo

-
re

 t
he

 s
tu

dy
, a

nd
 6

 a
nd

 1
2 

w
ee

ks
 

af
te

r 
th

e 
st

ud
y.

Th
e 

st
ud

y 
gr

ou
p 

sh
ow

ed
 a

 s
ig

ni
fi-

ca
nt

 im
pr

ov
em

en
t 

in
 p

er
fo

rm
an

ce
 

co
m

pa
re

d 
to

 b
as

el
in

e 
va

lu
es

, w
ith

 
th

e 
ex

ce
pt

io
n 

of
 m

us
cl

e 
st

re
ng

th
, 

w
hi

ch
 d

id
 n

ot
 c

ha
ng

e 
in

 a
 s

ta
tis

ti-
ca

lly
 s

ig
ni

fic
an

t 
w

ay
. 

Th
e 

im
pr

o-
ve

m
en

t 
in

 p
er

fo
rm

an
ce

 in
cr

ea
se

d,
 

al
on

g 
w

ith
 

th
e 

du
ra

tio
n 

of
 

ob
-

se
rv

at
io

n.
 N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

-
ce

s 
w

er
e 

ob
se

rv
ed

 i
n 

th
e 

co
nt

ro
l 

gr
ou

p.

ES
W

T 
is

 h
ig

hl
y 

ef
fe

ct
iv

e 
in

 tr
e-

at
in

g 
C

RT
C

.

P.
 F

ra
ss

an
ito

 e
t 

al
. 2

01
8 

[1
9]

Th
e 

ef
fe

ct
iv

en
es

s 
of

 tr
ea

tin
g 

RC
C

T 
w

ith
 E

SW
T,

  
an

d 
KT

.

Th
e 

st
ud

y 
in

cl
ud

ed
 4

2 
pa

tie
nt

s 
w

ho
 

w
er

e 
di

vi
de

d 
in

to
 t

w
o 

co
m

pa
ri

so
n 

gr
ou

ps
. T

he
 E

SW
T 

gr
ou

p 
(n

=2
1) 

re
-

ce
iv

ed
 1

,8
00

 p
ul

se
s 

w
ith

 e
ne

rg
ie

s 
ra

ng
in

g 
fr

om
 0

.0
7 

m
J/

m
m

2  
to

 0
.15

 
m

J/
m

m
2 . 

Th
e 

ES
W

T 
+ 

KT
 g

ro
up

 
(n

=2
1) 

re
ce

iv
ed

 th
e 

sa
m

e 
sh

oc
k 

w
av

e 
pa

ra
m

et
er

s,
 p

lu
s 

KT
 a

pp
lic

at
io

n 
to

 
th

e 
sh

ou
ld

er
 m

us
cl

e.
 B

ot
h 

gr
ou

ps
 

re
ce

iv
ed

 3
 s

es
si

on
s 

on
ce

 a
 w

ee
k 

fo
r 

th
e 

ne
xt

 3
 w

ee
ks

.

As
se

ss
m

en
t 

of
 p

ai
n 

- 
VA

S 
sc

al
e,

 
U

pp
er

 l
im

b 
di

sa
bi

lit
y 

qu
es

tio
n-

na
ir

e 
- 

D
AS

H
, S

ub
je

ct
iv

e 
Sh

ou
l-

de
r R

at
in

g 
Q

ue
st

io
nn

ai
re

 -
 S

SR
Q

, 
O

xf
or

d 
Sh

ou
ld

er
 S

ca
le

 -
 O

SS
.

M
ea

su
re

m
en

ts
 w

er
e 

ta
ke

n 
be

fo
-

re
 th

e 
st

ud
y,

 a
nd

 1,
 4

 a
nd

 12
 w

ee
ks

 
af

te
r 

th
e 

st
ud

y.

D
ur

in
g 

th
e 

sh
or

t-
te

rm
 f

ol
lo

w
-u

p 
pe

ri
od

, t
he

 E
SW

T 
+ 

KT
 g

ro
up

 s
ho

-
w

ed
 s

ig
ni

fic
an

tly
 g

re
at

er
 im

pr
ov

e-
m

en
t 

th
an

 t
he

 E
SW

T 
gr

ou
p 

on
 t

he
 

VA
S,

 D
AS

H
, S

SR
Q

 s
ca

le
s.

 T
he

 O
SS

 
sc

al
e 

sh
ow

ed
 n

o 
si

gn
ifi

ca
nt

 d
iff

e-
re

nc
es

. I
n 

th
e 

lo
ng

-t
er

m
 fo

llo
w

-u
p,

 
pr

og
re

ss
iv

e 
im

pr
ov

em
en

t 
in

 b
ot

h 
gr

ou
ps

 w
as

 n
ot

 s
ig

ni
fic

an
tly

 d
iff

e-
re

nt
.

KT
 is

 a
n 

ef
fe

ct
iv

e 
ad

ju
nc

t t
o 

ES
W

T 
th

er
ap

y 
in

 th
e 

co
ur

se
 o

f R
C

C
T.

F.
 D

. C
as

til
lo

-
-G

on
za

le
z 

et
 a

l. 
20

16
 [2

0]

C
om

pa
ri

so
n 

of
 E

SW
T,

 a
nd

 
Ba

rb
ot

ag
e 

in
 th

e 
co

ur
se

 o
f R

C
C

T 
tr

ea
tm

en
t.

20
1 

pa
tie

nt
s 

w
er

e 
as

si
gn

ed
 t

o 
tw

o 
co

m
pa

ri
so

n 
gr

ou
ps

. 
O

ne
 

gr
ou

p 
(n

=8
0)

 r
ec

ei
ve

d 
ES

W
T 

20
00

 p
ul

se
s 

of
 0

.2
0 

J/
m

m
2  

en
er

gy
. T

he
 s

es
si

on
 

w
as

 p
er

fo
rm

ed
 t

w
ic

e 
a 

w
ee

k 
fo

r 
4 

w
ee

ks
.

Th
e 

op
po

si
te

 g
ro

up
 (n

=1
21

) r
ec

ei
ve

d 
Ba

rb
ot

ag
e 

tr
ea

tm
en

t.

As
se

ss
m

en
t 

of
 p

ai
n 

- 
VA

S 
sc

al
e,

 
As

se
ss

m
en

t o
f t

he
 s

iz
e 

of
 th

e 
ca

l-
ci

fic
at

io
n.

M
ea

su
re

m
en

ts
 w

er
e 

ta
ke

n 
be

-
fo

re
 t

he
 s

tu
dy

, a
nd

 a
t 

3,
 6

 a
nd

 12
 

m
on

th
s 

af
te

r 
th

e 
st

ud
y.

Si
gn

ifi
ca

nt
 i

m
pr

ov
em

en
ts

 i
n 

ou
t-

co
m

es
 w

er
e 

ob
se

rv
ed

 in
 b

ot
h 

st
u-

dy
 g

ro
up

s.
 A

t 
12

-m
on

th
 f

ol
lo

w
-u

p,
 

a 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 w

as
 n

ot
ed

 
in

 t
he

 d
is

ap
pe

ar
an

ce
 o

f 
ca

lc
iu

m
 

de
po

si
ts

 in
 fa

vo
r 

of
 t

he
 g

ro
up

 t
ha

t 
re

ce
iv

ed
 

Ba
rb

ot
ag

e.
 

In
 

ad
di

tio
n,

 
th

is
 g

ro
up

 s
ho

w
ed

 lo
w

er
 V

AS
 s

co
-

re
s 

th
an

 th
e 

op
po

si
te

 g
ro

up
.

Bo
th

 m
et

ho
ds

 
ha

ve
 s

ho
w

n 
hi

gh
 

ef
fic

ac
y 

in
 th

e 
tr

ea
tm

en
t o

f 
RC

C
T,

 b
ut

 th
e 

Ba
rb

ot
ag

e 
m

e-
th

od
 h

as
 g

re
at

er
 

ef
fe

ct
iv

en
es

s.

R.
 C

os
en

tin
o 

et
 

al
. 2

00
3 

[2
1]

C
lin

ic
al

 a
nd

 
ra

di
ol

og
ic

al
 e

va
-

lu
at

io
n 

of
 E

SW
T 

in
 th

e 
tr

ea
tm

en
t 

of
 R

C
C

T.

Th
e 

70
 p

at
ie

nt
s 

w
er

e 
as

si
gn

ed
 t

o 
tw

o 
gr

ou
ps

. 
Th

e 
te

st
 g

ro
up

 (
n=

35
) 

re
ce

iv
ed

 12
00

 p
ul

se
s 

w
ith

 a
n 

en
er

gy
 

of
 0

.2
8 

m
J/

m
m

2 . 
Th

e 
co

nt
ro

l g
ro

up
 

(n
=3

5)
 r

ec
ei

ve
d 

12
00

 p
ul

se
s 

w
ith

 a
n 

en
er

gy
 o

f 
0 

m
J/

m
m

2 . 
In

 b
ot

h 
gr

o-
up

s,
 4

 se
ss

io
ns

 w
er

e 
pe

rf
or

m
ed

 w
ith

 
a 

4–
7-

da
y 

in
te

rv
al

 b
et

w
ee

n 
se

ss
io

ns
.

Sh
ou

ld
er

 f
un

ct
io

n 
an

d 
pa

in
 a

s-
se

ss
m

en
t s

ca
le

 -
 C

M
S,

 R
ad

io
lo

gi
-

ca
l a

ss
es

sm
en

t.
C

M
S 

ev
al

ua
tio

n 
w

as
 d

on
e 

be
fo

re
 

an
d 

af
te

r 
th

e 
st

ud
y,

 a
nd

 a
t 

1 
an

d 
6 

m
on

th
s 

of
 f

ol
lo

w
-u

p.
 R

ad
io

lo
-

gi
ca

l e
va

lu
at

io
n 

w
as

 d
on

e 
be

fo
re

 
th

e 
st

ud
y 

an
d 

af
te

r 
on

e-
m

on
th

 
fo

llo
w

-u
p.

In
 t

he
 s

tu
dy

 g
ro

up
, 

th
er

e 
w

as
 a

 
m

ar
ke

d 
im

pr
ov

em
en

t 
in

 t
he

 r
e-

su
lts

 c
om

pa
re

d 
to

 th
e 

co
nt

ro
l g

ro
-

up
, i

n 
w

hi
ch

 t
he

 r
es

ul
ts

 w
or

se
ne

d 
at

 d
is

ta
nt

 f
ol

lo
w

-u
p.

 R
ad

io
lo

gi
ca

l 
im

ag
in

g 
af

te
r 

on
e-

m
on

th
 f

ol
lo

w
-

-u
p 

no
te

d 
co

m
pl

et
e 

or
 p

ar
tia

l r
e-

so
rp

tio
n 

of
 c

al
ci

um
 d

ep
os

its
 in

 7
1%

 
of

 th
e 

su
bj

ec
ts

.

ES
W

T 
is

 a
n 

ef
-

fe
ct

iv
e 

tr
ea

tm
en

t 
m

et
ho

d 
fo

r R
C

C
T.



Physiotherapy Review  |  Volume XXVIII Issue 1/2024

20

Discussion

Ten scientific studies were included in the sys-
tematic review. Two of the studies are not rand-
omized clinical trials; however, due to their high 
methodological value assessed on the PEDro scale, 
the author decided to include these works in this 
review. The average score of the studies on the 
PEDro scale is 7.9 points. The results of the review 
suggest that ESWT is an effective tool in the treat-
ment of rotator cuff tendinopathy; nevertheless, 
determining clear technical and procedural pa-
rameters still appears to be a challenge. The re-
searchers [14,16,17] demonstrated the effectiveness 
of both high and low-energy ESWT, but the applied 
treatment parameters, the quantity, and the dura-
tion of the sessions were not consistent. A similar 
situation is observed in studies evaluating calci-
fication resorption [13,14,16,17,21], where different 
ESWT parameters in both groups proved to be 
effective but with noticeable differences between 
them. Through the analysis of the studies, it can be 
observed that high-energy ESWT exhibits higher 
treatment efficacy.

Fatima et al. [15] conducted an analysis of the ef-
fectiveness of ESWT in combination with routine 
physiotherapy; however, there is a lack of studies 
comparing it with other physiotherapeutic meth-
ods. In the study by Castillo-Gonzalez et al. [20], 
the effectiveness of treatment between two differ-
ent interventions was assessed, but they signifi-
cantly differ in methodology. 

Due to their objectives, not all studies applied a 
placebo in the control group. The methodology of 
the procedure proves to be problematic in terms 
of therapist blinding, as only one study [11] imple-
mented therapist blinding. Another significant lim-
itation of the studies was the observation period, 
as re-evaluations after 12 months of observation 
were only conducted in three studies [14,16,20].

Study limitations
The main weakness of this review is the lack of 
blinding during the analysis of included publica-
tions, due to its preparation by a single author. An 
additional limitation is the relatively small number 
of studies included in the analysis and the broad 
range of publication years. This is a result of the 
scarcity of high methodological quality rand-
omized clinical trials, which could provide a robust 
analysis.

Conclusions

ESWT is an effective tool in the treatment of rota-
tor cuff tendinopathy in both short-term and long-
term observations. However, attention should be 
paid to the need for conducting a greater number 
of reliable randomized clinical trials to establish 
clear procedural parameters.
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