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PULSED ULTRASOUND TREATMENT OF THE PAINFUL SHOULDER
A RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY
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ABSTRACT. To study the effect of pulsed ultrasound
in shoulder pains, 35 patients were treated with pulsed
ulirasound and 37 patients with placebo ultrasound in a
double-blind design. The therapy was given during in-
patient rehabilitation, 10-12 treatments over 3-4
weeks. Treatment time was 10 minutes, frequency
1.0mHz, on-off ratio 1:4 and intensity 1.0w/cm’.
Tollow-ups were done after 4-12 months. No dif-
ferences (p < 0.05) in outcomes were found between
the groups after the treatment period or at follow-ups.
These results discourage the adding of pulsed ultra-
sound therapy with the variables used to the con-
servative treatment of the painful shoulder.
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INTRODUCTION

Ultrasound has been used in the treatment of
shoulder pain for decades. Some reports have
cliimed the value of continuous ultrasound in this
condition (7, 11, 15), but the failure to randomize
treatment and the lack of controls have cast doubt
on their conclusions. Other studies which used
control groups failed to prove any beneficial results
@3, 5, 14).

Ultrasound can influence blood flow, the mediation
of inflammation, leukocyte function, angiogenesis,
collagen synthesis and collagen maturation, as
recently reviewed (13). Many of these effects are due
to the temperature elevation, but with the intro-
duction of pulsed ultrasound, non-thermal effects
are also shown to be present (4). However, the
clinical significance of these non-thermal effects is
unclear (10). Controlled clinical trials using pulsed
ultrasound in treating lateral epicondylitis (epicon-
dylalgia) have produced diverging results (1, 6, 12,
18), In this study, pulsed ultrasound was used to treat

patients with painful rotator cuff in a double-blind
placebo-controlled study design.

MATERIAL AND METHODS

The source population consisted of in-patient rehabilitation
clients coming for a treatment period of 3-4 weeks from
April 1987 to April 1989. Included in study were 73 patients
(11 women, 62 men, aged 37-81 years) suffering from
shoulder trouble of at least 2 months’ duration and with a
painful arch between 40°~120° of abduction, or with other
painful movement plus pain in supraspinatus test (patient
upright, shoulder 90° of abduction, 30° of horizontal adduc-
tion, and full internal rotation. Patient maintains position
against downward resistance) (9). Fifty-eight patients were
war cripples or veterans whose rehabilitation was financed
by the State Accident Office. The rest were people suffering
from musculoskeletal problems to whom the Finnish Social
Insurance Institute had decided to finance an institutional
rehabilitation period.

Patients with suspected biceps-tendinitis (prominent ten-
derness on biceps-sulcus and pain during resisted elbow
flexion), with prominent local tenderness over the acromio-
clavicular joint, with frozen shoulder (adhesive capsulitis)
(restricted active and passive external rotation), with appar-
ent rupture of rotator cuff (marked weakness or inability of
active abduction nat due to pain) were excluded. Likewise
excluded were patients with shoulder problems associated
with hemiplegia, or cases of altered anatomy or function like
posttraumatic states with bone or nerve lesions. Patients
with inflammatory rheumatoid diseases, and patients with
unresolved compensation claims were also excluded.

All the patients found to fullfil the study criteria were
willing to participate, and after giving informed consent, the
subjects were randomly assigned to groups A or B, Then the
responsible physician made a clinical assessment including:
1) a goniometric measurement of abduction with recording
of the starting point of possible painful arch, and 2) pain
according to the supraspinatus test (9) (0=no pain,
1 = mild pain, 2 = moderate pain, 3 = severe pain). This
assessment was repeated at discharge.

Treatment was given with a EST301-machine (Escotec
Tnc., Oulu, Finland) using Ultra-Phone ultrasonic coupling
medium (Pharmaceutical Innovations Inc., Newark, New
Jersey, USA). Before treatment the therapist chose a trans-
ducer plug labelled either A or B according to the respective
group of patients. A technician, also responsible for the
regular checking of the ultrasonic output of the machines,
had made the other plug nonfunctioning. Apart from
him, no other person knew which plug was manipulated.
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Table L. Clinical characteristics and physical findings in the patients

Mean # SD except sex

Ultrasound Placebo P-value
Sex F/M

Treatment period 6/29 5/32 NS

At 4 months 6/29 4/31 NS

At 12 months 5/25 4/31 NS
Age

Treatment period 6646 67+9 NS

At 4 months 6716 67+ 9 NS

At 12 months 66+ 6 69+7 NS
Use of NSAID*

Before treatment 22434 16 £ 20 N§

During treatment 9422 8416 N§
Use of steroid injection®

Before treatment 0.94+0.7 0.9+08 N§
Use of physical therapy*

Before treatment 4.1+£2.2 38+22 NS
Highest arc of abduction at entry (degrees) 130 £ 35 135+ 31 N§
Arc of initial pain during abduction at entry (degrees) 98 4-32 96 4 28 NS
Supraspinatus test pain score at entry (0-3) 1.3+0.5 1306 NS
Patient pain index at entry (4-20) 16£3 1543 NS
ADL-index at cntry (3-14) 81416 8.0+ 1.6 NS
NS: p > 0.05.

*in arbitrary units.
Manipulation affected only the function of the applicator RESULTS

head, with no difference in machine appearance. The treat-
ment was pulsed with an on-to-ofl ratio of 1:4, frequency
1.0 mHz, intensity 1.0 w/em?, pulsc repetition rate 100 mHz,
pulse duration 2ms and radiating area 5¢m®. The treatment
time was 10 minutes. Ten to twelve treatments were given
over 3—-4 weeks during the in-patient rehabilitation period.

Before treatment, at the discharge, and after 4 and 12
months, the patients answered questionnaires about pain,
activities of daily living, medication aud other treatments
received. Sum indexes were formed lor ADL and pain before
the treatment and at follow-ups (interval 3—14 for ADL and
4-20 for pain). From those questions relevant to evaluate
changes during the treatment period scparate indexes were
formed, with intervals 2-10 for ADL and 1-5 for pain.

Other treatments during the rehabilitation period were as
stmilar as possible for both the groups. They consisted of
massage of neck and shoulders, and group gymnastics
attempting to stretch and strengthen the humero-scapular
and cervical musculature. During the treatment period, no
other physical therapy or injections for shoulder pain was
allowed. Patients were asked (o keep analgesic or anti-
inflammatory medication at a minimum but drugs for pain
disturbing sleep were given and registered (see Table I).

The study was approved by the ethic committce al the
Punkaharju Rehabilitation Hospital.

Statistics

Wilcoxon test was used for analyzing changes within a group
and Kruskal-Wallis test for changes between the groups
with the help of Systat program (Systat Inc. Evanston, IL,
USA).
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Seventy-two patients (35 in the ultrasound group and
37 in the placebo group) completed the Lreatment
period (one patient suffered a fatal cardiac infarction
after one week’s treatment). At the 4-month follow-
up, 67 responded (32 in the ultrasound and 35 in the
placebo group) and at the one-year follow-up, 68
responded (30 and 37, respectively). Statistical com-
parisons showed the study groups to be similar in
baseline clinical characteristics and physical findings
(Table I).

Subjective outcome

After the treatment period, both groups showed a
statistically significant beneficial change in pain index
and ADL-index (Table II), This improvement was
seen even at the one-year follow-up for the pain index
in both groups, and in the ultrasound group for the
ADL-index, too (Table III).

However, no statistically significant differences
were observed between the groups of p < 0.05 after
the treatment period or at follow-ups (Tables IT and
1.
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Table 1L Subjective outcome at the discharge
pean £ 8D

Ultrasound group

Placebo group

Before After Before After
Ppain index of treatment period (1-5) 3.5+£07 2.5 0.7+ 3.3£07 2.4 4 0,9%%*
ADL-index of treatment period (2-10) 51£10 4.2 £ 1.3%4* 50+ L1 4.4+ 1.4%*

k= p < 0.0,
*##* — p < 0.001.

pifferences in change between the groups were NS (p > 0.05).

Clinical assessment

After treatment period about the same degree of
favourable progress was seen in both ultrasound
and placebo groups, without significant differences
between the groups (Table IV).

DISCUSSION

Ultrasound therapy is a common adjuvant in the
treatment of the painful shoulder. In the present
study the patients felt significantly better for one
year after inpatient treatment when ultrasound
therapy was used as a complement.

However, with the chosen procedure there was
no difference between the use of active or non-
lunctioning transducer. The criteria for inclusion
into the study aimed at collecting patients with long-

Table IIL. Results of the follow-up questionnaires
Mean + SD

standing but reversible pain in shoulder movements,
types L and IT in Neer’s classification of impingement
syndromes (16). Because most patients included were
over 60 years old it is probable that other shoulder
pathologies existed too, e.g. minor rotator cuff lesions
which are known to be quite common in elderly
people (2). Most of these, if symptomatic, are treated
conservatively with usually acceptable results (8).
Another quite common finding is arthrosis of the
acromioclavicular joint. In this study no X-ray pic-
tures were obtained but there are results suggesting
that acromioclavicular arthrosis has no predictive
value in determining outcome amn.

In the present study the overall response to the
treatment was beneficial, It is possible that the general
treatment with superficial heat and massage together
with group gymnastics was capable of obscuring the
possible differences between the true and placebo

Beforc treatment At 4 months At 12 months
Pain index of follow-up (4-20) A 1643 13 o Sk 13 & Gk
B 15+3 13 4 4% 13 4 4%+
ADXL-index of foliow-up (3-14) A 8.141.6 6.9 = 2.4*% 7.0£2.4%
B 8.0+ 1.6 7.4 4 2.0M8 734 23N
Use of steroid injection’ A 09£0.7 0.8+ 0.6 0.7+0.5N
B 0908 0.8 4 0.5™ 0.7+ 07
Use of physical therapy' A 41422 314 19™ 33423
B 3822 3.5+ 1.7 3.4 2,00
Use on NSAID! A 22 + 34 17+ 3108 14 £ 23
B 1620 17 + 2288 15427
* = p < 0,05,
** = p < 0.01,

w*k = p < 0,001

In each parameter the difference in change between the groups was NS (p > 0.05).

'n arbitrary units.
A = ultrasound group, B = placebo group.
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Table IV. Qutcome of clinical assessment after treatment period

Mean 4 SD

Ultrasound group

Placebo group

Before After Before After
Highest arc of adduction (degrees) 130435 145 4 27%k%* 135431 146 & 30**
Arc of initial pain during abduction (degrees) 98432 113 £ 41%* 96 + 28 109 4 45*
Supraspinatus test pain score (0~3) 1.340.5 0.8 £ 0.6%** 1.3£06 0.8 4 0, 7%+
*=p <005,
*=p <0.01.
¥ = p < 0.001.

In cach parameter the difference in change between the groups was NS (p > 0.05).

ultrasound. Also the number of patients in this study
was not sufficient to show a minor difference in
outcomes. In addition, it cannot be excluded that
different variables, e.g. higher dosage, higher fre-
quency or both might have had an effect on the
patients of the present study.

Ultrasound application requires constant presence
of the therapist and is thus a manpower consuming
modality. In view of cost-effectiveness it therefore
seems that adding pulsed ultrasound to the in-patient
rehabilitation program of the painful shoulder of the
elderly is questionable,
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