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THE EFFICACY OF ULTRASOUND TREATMENT IN PATIENTS WITH SOFT

TISSUE SHOULDER DISORDERS

YUMUSAK DOKU OMUZ HASTALIKLARINDA ULTRASON TEDAVISININ

ETKINLIGI

Dilek Keskin!, Pinar BormanZ, Ahmet Tutoglu!, Hatice Bodur!

OZET

Amag: Bu calismanin amaci yumusak doku omuz
hastaligt olan hastalarda ultrason (US) tedavisinin agri,
eklem hareket agikligr (EHA) ve tedavinin yagam kalite-
s1 lizerine etkisini belirlemekti.

Metod: Calismaya yas ortalamas: 52.89 + 8.43 yil olan,
omuz agrist ve hareket kisitliligi mevcut 46 hasta alind:.
Hastalarin yas, cins, omuz agrisi siiresini iceren demog-
rafik verileri kaydedildi. Hastalar randomize olarak US
iceren (UG) veya icermeyen (CG) olarak fizik tedavi
programina alindi. Hastalar haftada bes kez olmak tize-
re on seans tedaviye alindi. Tedavi 6ncesi ve sonrasi de-
gerlendirmede etkilenen tarafta omuz EHA 6lciildi, ag-
r1 yogunlugu vizuel analog skala (VAS) ve yasam kalite-
si Nottingham Saglik Profili (NSP) ile degerlendirildi.
Bulgular: Her iki grupta 23 hasta mevcuttu. Her iki
grupta tedavi sonrast omuzda EHA 6nemli oranda di-
zeldi ve agri yogunlugu 6nemli oranda azaldi. NSP agri
ve uyku alt 6lgek skalalar1 UG'da, istatistiksel olarak an-
lamli oranda azaldi. Her iki grubun tedavi éncesi ve te-
davi sonrasi farklarinin karsilagtirilmasinda istatistiksel
olarak anlamli farklilik tespit edilmedi.

Sonug: Sonuclarimiza gore lokal sicak ve egzersiz prog-
ramina US eklenmesi, yumusak doku omuz hastalig:
olan hastalarda omuz hareketine, agriya ve yasam kali-
tesine ilave etki saglamamaktadir.

Anahtar Kelimeler: Rehabilitasyon, omuz, ultrason
tedavisi
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SUMMARY

Objective: The aim of this randomized controlled
study was to evaluate the efficacy of ultrasound (US)
treatment on pain, range of motion (ROM) and quality
of life (QoL) in patients with soft tissue shoulder dis-
ease.

Methods: Forty-six patients with a mean age of 52.89 +
8.43 years, with shoulder pain and limitation of move-
ment were participated in this study. Data about de-
mographic characteristics including age, sex and durati-
on of shoulder pain were recorded. Patients were ran-
domly assigned to physical therapy program, either inc-
luding US Group (UG) or not (control group CG). Pa-
tients were treated five times per week for ten sessions.
In pretreatment and post treatment assessments; ROM
measurements of the affected shoulder joint were me-
asured, pain intensity was evaluated by visual analog
scale (VAS) and of Qol was determined by Nottingham
Health Profile (NHP).

Results: There were 23 patients in both of the groups.
After treatment ROM measurements of the affected
shoulder joint were significantly improved and the in-
tensity of pain was significantly reduced in both of the
groups. Pain and sleep subscale scores of NHP were re-
duced in US. There were no statistically significant dif-
ferences between baseline and post treatment scores wit-
hin the groups.

Conclusion: Our results suggest that US combined
with local heat and exercise program has no additive ef-
fect on shoulder mobility, pain and Qol in patients
with soft tissue shoulder disorders.
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ment
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INTRODUCTION

Shoulder complaints are a common problem and the
cumulative annual incidence of shoulder disorders
varies from 7 to 25 per 1000 general practice consul-
tations (1,2). The high prevalence of shoulder disor-
ders has been attributed to multidirectional range of
motion (ROM), complicated biomechanics of the jo-
int and high demands of arm usage in daily living ac-
tivities (3,4). Only 21 % of the patients reported
complete recovery at 6 months, and only 49% of pa-
tients reported complete recovery at 18 months (5,6).

Pain is the primary symptom in most patients,
and aggravated by active movement in soft tissue.
The painful restriction of the range of shoulder mo-
vement limits the ability to perform daily activities
(5). Also lying on the impaired shoulder, causes prob-
lems with sleeping (7). The most common causes of
shoulder pain are rotator cuff tendonitis, impinge-
ment syndrome, calcific tendinitis, rotator cuff tear
and bicipital tendinitis (8).

The management of shoulder disorders includes
activity modification, non-steroidal anti-inflamma-
tory drugs, steroid injections, therapeutic exercises
and physiotherapy. Evidence from randomized clini-
cal trials on shoulder disorders shows small effects
favoring the effectiveness of non-steroidal drugs and
steroid injections. A wide array of physiotherapy
methods is used to treat shoulder disorders (9-12).

Ultrasound (US) is one of the most frequently
used electrophysical agents in physical therapy prac-
tice (2). Ultrasound is assumed to have thermal and
mechanical effects on the target tissue resulting in an
increased local metabolism, circulation, extensibility
of connective tissue and tissue regeneration (13). Des-
pite its frequent use, the effectiveness of US remains
controversial. The recent reviewers published on the
efficacy of treatment of painful shoulder problems
suggest that there is not enough evidence to support
or refute the efficacy of common physiotherapy in-
terventions for shoulder pain (6, 14,15).

The effect of US in the management of shoulder
disorders have shown to be ineffective or no clinical
benefit in some studies (13,15-19). Although in some
studies US have been shown to be effective in impro-
ving the symptoms in patients with shoulder disor-
ders (20,21).

The aim of this randomized controlled study was
to evaluate the efficacy of US treatment on pain, ran-
ge of motion and to determine the impact of treat-
ment on quality of life (QoL) in patients with soft
tissue shoulder disorders.
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METHODS

Patients with the diagnosis of soft tissue shoulder di-
sorder were selected from outpatients' appointment
file for physical therapy program in Ankara Numu-
ne Training and Research Hospital Physical Medici-
ne and Rehabilitation Clinic.

Inclusion criteria were as follows: (1) Shoulder
pain longer than 3 months and limited range of mo-
tion; (2) No corticosteroid injection or physical the-
rapy before the study; (3) No evidence of metabolic
disorders, infectious, inflammatory disease in routi-
ne laboratory tests; (4) No history of trauma of the
shoulder joint; (5) No evidence of the conditions
that could affect management response such as cervi-
cal disc herniation, fibromiyalgia; (6) Fifty-one pati-
ents were eligible for inclusion criteria. Patients'
cards were randomly assigned into two groups either
including US Group (UG) or not Control Group
(CG). Five patients were unable to attend the standar-
dized physical therapy program regularly, leaving 46
(41 women, 5 men) patients to be included in the
analysis. Data about demographic characteristics inc-
luding age, sex and duration of shoulder pain were
obtained. Nineteen patients had ultrasound and 27
had magnetic resonance imaging of the effected sho-
ulder joint. The diagnoses of the patients are shown
in Table 1.

Measurements

Each patient was assessed pretreatment and then af-
ter treatment by a resident who was blinded to the
groups of the patients. Range of motion (ROM) me-
asurements of the affected shoulder joint was measu-
red by Myrin goniometry while the patients were sit-
ting on a chair. Internal and external rotations were
measured after the arm was positioned at 90° abduc-
tion and wrist at 90° flexion (22).

Pain intensity of pain was recorded by using 100-
mm visual analog scale (VAS) with score of 0 indica-
ting no pain and a score of 100 indicating the worst
conveyable pain (23).

The Turkish version of Nottingham Health Pro-
file (NHP) was used to assess QoL in patients (24).
NHP is one of the best known and most widely used
health-related Qol instrument that has been used in
a wide range of diseases to assess subjective percepti-
on of physical, emotional, and social aspect of the ill-
nesses (25-27). In our study we evaluated two dimen-
sions of this self-administered questionnaire; as pain
and sleep. Scores for each section can range from 0-
100 with a higher score indicating more severely
compromised QoL.
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Therapeutic Interventions

The physical therapy program was applied in Ankara
Numune Training and Research Hospital Physical
Medicine and Rehabilitation Clinic. The standard
physical therapy program included hot pack, active
and passive exercise program given consecutively five
times a week for a total of ten sessions in 2 weeks. All
therapies were applied on the same day, with a few
minutes resting time between the therapies. Hot
packs (60°C) were applied for 10 minutes to the sho-
ulder for superficial heat. Exercise for the shoulder
girdle included the active and passive ROM, Cod-
mann, stretching exercises for flexion and abduction
and isometric exercises. The active, individual exerci-
se program was directed by the same physical thera-
pist. Passive ROM exercises were performed for the
patients with severe pain and later active ROM, gra-
dually isometric and dynamic resistance exercises we-
re added to the exercise schedule (17, 28- 30). All the
exercises repeated for 10- 20 times. The duration of
exercise was a minimum of 15 and a maximum of 30
minutes.

The patients in the UG received continuous US
in addition to hot pack and exercise program. Sono-
puls 434 (Enraf, Holland) was used with a frequency
of 1.5 MHz, and an intensity of 1.5 W cm2. The
transducer head had an area of 4 cm2. The US was
applied with a slow, gliding rotator movement; the
treating physical therapist applied the transducer he-
ad over the superior and anterior periarticular regi-
ons of the subjects' glenohumeral joint.

The patients were reevaluated immediately after
treatment. The main outcome measures of the treat-
ment were: pain by VAS, ROM and NHP scores.

SPSS 11.5 was used for statistical analysis. The de-
mographic and clinical characteristics of the patients
were analyzed using descriptive statistics. Student's t
test and Fischer Exact test were used to compare the
baseline values between the groups. We computed the
difference of outcome measure between post-treat-
ment and baseline scores for each subject and com-
pared the two groups using Paired sample t- test. The
comparison of the differences between the groups is
analyzed with Mann-Whitney U test. A value of
p<0.05 was considered as statistically significant.

RESULTS

There were 41 female, and 5 male patients with a me-
an age of 52.89 + 8.43 years (range 36-73). There we-
re 23 patients in the UG and 23 patients in CG.
Comparison of demographic and clinical characteris-
tics of patients in both of the groups is presented in
Table 2. There were no differences between groups in
terms of age, gender and duration of the pain. Eleven
patients (5 with Diabetes mellitus, 4 with Hyperten-
sion, 1 with osteoporosis, 1 with peptic ulcus) in
Group 1, 6 patients (2 with Diabetes mellitus, 2 with
Hypertension, 2 with osteoporosis) in Group 2 had
comorbid diseases.

Baseline and post treatment ROM measurements
of the shoulder joint are are shown in Table 3. The
range of flexion, abduction, adduction, internal and
external rotation measurements, VAS, pain and sleep
sub scores of NHP were significantly improved in
UG (p=0.001, p=0.001, p=0.015, p=0.003, p=0.002,
p=0.001, p=0.001, p=0.010 respectively). In CG the
range of flexion, abduction, adduction, internal and

Tablo-I
The etiology of shoulder pain

Ultrasound Group (n=23)

Control Group (n=23)

Diagnosis

Impingement 11 8

Periarthritis 7 7

Rotator cuff rupture 3 5

Supraspinatus partial rupture 2 3

Tablo-ll
Demographic properties and clinical features of the patients
Ultrasound Group Control Group P
(n=23) (n=23)

Age (years, meanztsd) 54.43 + 8.86 52.52+9.38 0481
Comorbid disease n(%) 11 (47.8) 6 (26.1) 0111
Dominant extremity involvement n(%) 23 (100) 21 (93.1) 0.244
Time since onset of pain (month, mean+sd) 15.82+ 4.19 12.91+5.79 0.058
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Tablo-lll
Baseline and post treatment ROM measurements, VAS and NHP in both of the groups
Baseline meantsd Post treatment meantsd P

Flexion (°) Ultrasound Group 139.34 £17.14 162.82 £ 34.00 0.001

Control group 128.47 +19.50 156.30 £ 23.94 0.001
Extension (°) Ultrasound Group 43.40 +4.68 51.13+28.78 0.238

Control group 44.34 + 26.83 50.43+ 28.28 0.367
Abduction (°) Ultrasound Group 122.60x37.47 153.69x38.14 0.001

Control group 104.43 +42.40 14956 £ 37.10 0.001
Adduction (°) Ultrasound Group 40.45 £ 8.00 45.00+0.00 0.015

Control group 39.78+9.35 4413 +3.25 0.025
Internal rotation (°) Ultrasound Group 67.95+ 28.35 77.95+22.60 0.003

Control group 60.21+ 22.98 73.69 £ 15.96 0.001
External rotation (°) Ultrasound Group 63.18 +32.23 80.22 + 19.66 0.002

Control group 60.65 + 24.18 76.08+ 14.92 0.001
VAS Ultrasound Group 7.65+10.93 4.26+2.19 0.001

Control group 7.91+144 5.34+2.28 0.001
NHP pain Ultrasound Group 60.12 £ 23.93 35.33 £ 30.41 0.001

Control group 53.35 £ 26.60 44.07 + 24.41 0.125
NHP sleep Ultrasound Group 55.65+ 33.14 38.69 +27.68 0.010

Control group 67.82+19.90 58.69 £ 17.40 0.065

*P values based on paired sample t test

external rotation measurements and VAS were signi-
ficantly improved (p=0.001, p=0.001, p=0.025,
p=0.001, p=0.002, p=0.001 respectively).

The differences within the groups are shown in
Table 4. There was no statistically significant diffe-
rence within the groups.

DISCUSSION

Ultrasound has been used as a therapeutic agent for
decades to reduce pain and related disability, but the-
re are limited data available to support the usage of

US in the treatment of musculoskeletal disorders
(12). Although physicians and therapists remain con-
vinced that US is useful for the treatment of some
musculoskeletal pain, the results of researches are
surprisingly inconclusive (31). In everyday clinical
practice the application of US is often combined
with other physiotherapeutic interventions, usually
with exercise therapy.

In our study we included patients with soft tissue
shoulder disorders who have persisting pain and li-
mited ROM. Post treatment measurements of pain
and ROM were improved in both of the groups wit-

Tablo-V
Comparisons of the differences between pre and post treatment data within the groups
Ultrasound Group meanzsd Control group meantsd P
Flexion (°) 23.47 £25.01 2782+ 15.94 0.981
Extension (°) -7.72 £ 29.86 -6.08 £ 31.69 0.986
Abduction (°) 3108+ 31.36 4513 +£47.50 0.955
Adduction (°) 4.54 +8.00 434+8.70 0.798
Internal rotation (°) 10.00 £ 14.22 1347 £13.68 0.156
External rotation (°) 15.43 + 16.98 17.04 + 22.86 0.777
VAS -3.39+ 248 -256+1.77 0.134
NHP pain -24.78 +23.30 -9.27+ 27.91 0.072
NHP sleep 15.11 £26.26 9.13 £22.54 0.274

*P values based on Mann Whitney U test
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hout significant difference within two treatment met-
hods. Only the improvement in extension was not
statistically significant in both of the groups. This
may be related to unremarkable decrease in extensi-
on before treatment. Similarly, Downing and Weins-
tein studied with 20 patients, compared the effective-
ness of continue US and sham US (32). They repor-
ted that US is of little effect when combined with
ROM exercises. Van der Heijden et al also conducted
a randomized placebo controlled study (2). They
concluded that neither electrotherapy nor US were
proven to be effective for soft tissue shoulder disor-
ders. Giirsel et al compared the efficacy of continue
US and sham US, both of the groups had improve-
ment in pain, ROM, HAQ and shoulder disability
scores without statistical significance (18). They
concluded that US brings no benefit when applied
with other physical therapy interventions in the ma-
nagement of soft tissue disorders of the shoulder. Re-
cently, Ainshwoth et al reported the results of a mul-
ticentre, double blinded, placebo controlled rando-
mized trial, and found out that adding US to a pac-
kage of physiotherapy had no additional benefit in
the management of unilateral shoulder complaints
(13). Nykanen also reported similar results (33). Sau-
ers et al reported that there were only 2 studies which
evaluated the effect of US interventions in patients
with subacromial impingement syndrome. Pulsed US
was used in one of the study (34) but the other report
that was conducted by Berry et al failed to identify
the type of US (35). So it is impossible to draw a mea-
ningful conclusion regarding the effectiveness of US
treatment.

Ultrasound has been found to be effective only in
one study. Ebenbichler et al reported that US is effec-
tive in treating patients with calcific tendinitis of the
shoulder. The patients treated with pulsed US had
significantly larger improvements in their pain and
decrease in calcium deposits relative to their sham
controls at the end of 6-week treatment program (21).

In recent years, there has been a growing interest
in the assessment QoL particularly in chronic disab-
ling conditions. The measurement of QoL provides
information about the influence of the condition on
the patient's life. In our study, pain and sleep sub
scores of NHP was improved in patients receiving
US. The better results in UG may be related to lon-
ger duration of physiotherapy sessions, and placebo
effect but the differences within the groups were not
statistically significant. Our results suggest that US
combined with local heat and exercise program has
no additive effect on shoulder mobility, pain and
Qol in patients with soft tissue shoulder disorders.
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