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Intraarticular Corticosteroids, Supervised Physiotherapy,
or a Combination of the Two in the Treatment of
Adhesive Capsulitis of the Shoulder

A Placebo-Controlled Trial
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Objective. To compare the efficacy of a single
intraarticular corticosteroid injection, a supervised
physiotherapy program, a combination of the two, and
placebo in the treatment of adhesive capsulitis of the
shoulder.

Methods. Ninety-three subjects with adhesive
capsulitis of <1 year’s duration were randomized to 1 of
4 treatment groups: group 1, corticosteroid injection
(triamcinolone hexacetonide 40 mg) performed under
fluoroscopic guidance followed by 12 sessions of super-
vised physiotherapy; group 2, corticosteroid injection
alone; group 3, saline injection followed by supervised
physiotherapy; or group 4, saline injection alone (pla-
cebo group). All subjects were taught a simple home
exercise program. Subjects were reassessed after 6
weeks, 3 months, 6 months, and 1 year. The primary
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outcome measure was improvement in the Shoulder
Pain and Disability Index (SPADI) score.

Results. At 6 weeks, the total SPADI scores had
improved significantly more in groups 1 and 2 com-
pared with groups 3 and 4 (P = 0.0004). The total range
of active and passive motion increased in all groups,
with group 1 having significantly greater improvement
than the other 3 groups. At 3 months, groups 1 and 2
still showed significantly greater improvement in
SPADI scores than group 4. There was no difference
between groups 3 and 4 at any of the followup assess-
ments except for greater improvement in the range of
shoulder flexion in group 3 at 3 months. At 12 months,
all groups had improved to a similar degree with respect
to all outcome measures.

Conclusion. A single intraarticular injection of
corticosteroid administered under fluoroscopy com-
bined with a simple home exercise program is effective
in improving shoulder pain and disability in patients
with adhesive capsulitis. Adding supervised physio-
therapy provides faster improvement in shoulder range
of motion. When used alone, supervised physiotherapy
is of limited efficacy in the management of adhesive
capsulitis.

Adhesive capsulitis is a common cause of shoul-
der pain and disability. It is characterized by spontane-
ous onset of shoulder pain accompanied by progressive
limitation of both active and passive glenohumeral
movement (1). The pathophysiology of idiopathic adhe-
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sive capsulitis is poorly understood (2). Most authors
have reported various degrees of inflammatory changes
in the synovial membrane. Adhesions between the
shoulder capsule and the humeral head have been noted
by some (3), but not all (4,5), authors. The optimum
management of adhesive capsulitis has been the subject
of great debate, particularly since the condition tends to
resolve spontaneously over months to years (6-8). In-
traarticular corticosteroid injections and/or physiother-
apy programs combining exercise, physical agents, and
mobilization are the 2 most common treatment options
used in patients with adhesive capsulitis (9-17). How-
ever, clear evidence of the efficacy of either or both of
these options in improving pain and function and in
changing the natural history of adhesive capsulitis is
lacking (18). We conducted a controlled trial to compare
the efficacy of a single intraarticular corticosteroid in-
jection, a supervised physiotherapy program, the combi-
nation of intraarticular corticosteroid and supervised
physiotherapy, and placebo in patients with adhesive
capsulitis who were also taught a simple home exercise
program.

PATIENTS AND METHODS

Participating centers. Patients were recruited from
outpatient rheumatology clinics in 7 centers from the provinces
of Quebec and Ontario, Canada. The protocol was approved
by the ethics committee of each institution.

Patient selection criteria. Patients were eligible if they
were age 18 years or older and had been symptomatic for <1
year. Adhesive capsulitis was defined as the presence of
shoulder pain with limitation of both active and passive
movements of the glenohumeral joint of =25% in at least 2
directions (abduction, flexion, external rotation, internal rota-
tion), as compared with the contralateral shoulder or with
normal values (19). In addition, patients had to have a total
score of =30 on the Shoulder Pain and Disability Index
(SPADI) (20).

Patients were excluded if their adhesive capsulitis
was secondary to another cause, including inflammatory,
degenerative, metabolic, or infectious arthritis, cerebrovascu-
lar accident, or fracture. Patients who had a known blood
coagulation disorder or an allergy to radiologic contrast mate-
rial were also excluded. In March 1997, due to recruitment
difficulties, we decided to accept patients with diabetes
mellitus.

Randomization. Randomization took place after
written informed consent was obtained from the study partic-
ipants and baseline information was gathered. The patients
were randomized to 1 of the following 4 treatment groups:
group 1, corticosteroid injection followed by supervised phys-
iotherapy (combination group); group 2, corticosteroid injec-
tion alone (corticosteroid group); group 3, saline injection
followed by supervised physiotherapy (physiotherapy group);
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or group 4, saline injection alone (placebo group). The assign-
ment scheme was generated from a table of random numbers.
Random assignments to the treatment groups were stratified
according to study center and balanced after every 12 assign-
ments. The opaque prenumbered envelopes containing the
assignments were kept by the hospital pharmacist at each
center.

Interventions. All injections were performed by
trained radiologists on the day of randomization. The patient
was placed in the supine position with the arm by his/her
side and in internal rotation. The skin was first anesthetized
with lidocaine. Under fluoroscopic guidance, a 21-gauge nee-
dle, 2'5-3" long, was then directed into the shoulder joint
space. Aqueous contrast material (Omnipaque; Sanofi-
Winthrop, Markham, Ontario, Canada) was injected to con-
firm the correct location of the needle in the joint. This was
followed by injection of either 40 mg triamcinolone hexace-
tonide (2 ml) or isotonic saline (2 ml). The syringes containing
the triamcinolone hexacetonide or saline were prepared by the
hospital pharmacist and covered with aluminum foil so the
radiologist administering the injections and the patient were
not aware of the treatment.

Patients randomized to receive supervised physio-
therapy started their program 1 week after the injection of
triamcinolone hexacetonide or saline. It consisted of 12 1-hour
sessions given over a 4-week period (3 sessions per week).
There are no clear indications in the literature concerning the
optimal treatment frequency and duration, but we hypo-
thesized that the regimen used would be intensive and long
enough to induce changes. Moreover, in the absence of
scientific evidence regarding the effectiveness of multimodal
physiotherapy programs, our program was developed in light
of results obtained in studies of other groups with musculo-
skeletal disorders, in animal studies, and from expert opinions
(21-24).

To reflect current clinical practice, 2 different physio-
therapy strategies were used based on the stage of the capsu-
litis; they pursue complementary goals but differ in the nature
and intensity of the modalities used. The goals of the strategy
for acute capsulitis were to relieve pain, maintain or improve
active and passive range of motion (ROM), and restore
function. To achieve these goals, the following modalities were
used: transcutaneous electrical nerve stimulation (21,25) fol-
lowed by mobilization techniques (26,27), active ROM exer-
cises (23,24), and ice application (21). Subjects were classified
as having acute symptoms if they met 3 or more of the
following 5 criteria: 1) pain at rest scored =4 cm on a 0-10-cm
visual analog scale (VAS); 2) pain at rest present =75% of the
time during the day; 3) pain on active shoulder elevation
scored =4 cm on a 0-10-cm VAS; 4) presence of night pain; 5)
spasm or empty end-feel (pain stopping passive motion before
the examiner discerns any articular resistance) in at least 2
directions of passive motion.

Patients who met <3 of the above criteria for
acute capsulitis were treated according to the strategy for
chronic capsulitis, which aimed to improve ROM and muscle
strength and to restore function. The modalities used were
ultrasound (28-30) to heat the joint structures prior to mobi-
lization techniques (26,27), active and auto-assisted ROM
exercises (23), isometric strengthening exercises, and ice ap-
plication (21).
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The 14 physiotherapists participating in the study (2
per center) each had at least 3 years of experience in the
treatment of patients with musculoskeletal disorders. Shoulder
disorders were common in their daily practice. They were
skilled in the application of mobilization techniques. In addi-
tion, they attended a 1-day training session prior to starting the
study, in order to familiarize themselves with the 2 different
treatment strategies, the criteria used to assign the patients to
one strategy or the other, application of the modalities, and
guidelines for treatment progression and individual adjust-
ment. They used standardized forms to record details of all
treatments provided.

Prior to randomization, all patients participating in the
study were taught a simple, 10-minute exercise program to be
done at home twice daily for 3 months. These exercises were
taught by the physiotherapist responsible for baseline and
followup assessments. They consisted essentially of active and
auto-assisted ROM exercises in the planes of flexion, abduc-
tion, external rotation, and internal rotation (hand behind
back). Advice about intensity, frequency, and progression of
the exercises, heat and ice applications, and suitable shoulder
positions was also given. Compliance with the home exercise
program was recorded daily on an agenda form during the first
3 months of the study.

Other interventions. A letter was sent to the referring
physician explaining the trial and the importance of limiting
concurrent interventions. The patient received similar expla-
nations. All medications used for the treatment of adhesive
capsulitis, with the exception of acetaminophen, were stopped.
We gave the patients a supply of acetaminophen tablets and a
form to record each tablet taken. Information on acetamino-
phen intake and any other medication or treatment was
obtained at each followup visit.

Followup and assessment of outcome. The patients
were reevaluated at 6 weeks, 3 months, 6 months, and 1 year
after randomization. Measures of outcome were grouped into
3 categories. First, the patient completed the SPADI, which is
a self-administered instrument that measures pain and dis-
ability associated with shoulder disease (20). It consists of 13
items divided into 2 subscales: pain (5 items) and disability
(8 items). The questions are asked using the preceding week
as the frame of reference. Patients mark their response on a
100-mm numeric scaled line where 0 = “no pain” and 100 =
“worst pain imaginable” for the 5 pain items and 0 = “no
difficulty” and 100 = “so difficult it required help” for the
8 disability items. The SPADI is scored 0-100 by averaging
the scores from the 2 subscales. The total SPADI and both
the pain and disability scales have been shown to have high
levels of internal consistency (Cronbach’s a 0.86-0.95) and to
correlate negatively with shoulder range of motion. They have
good test-retest reliability. Finally, the instrument is sensitive
to clinical changes and accurately discriminates between pa-
tients with shoulder disease who have improved, those whose
condition has remained unchanged, and those who have
worsened (31).

Second, general health status was measured. The Short
Form 36 (SF-36) (32) was used for these assessments.

Third, physiotherapists specifically trained for the
study measured active and passive ROM in the shoulder,
according to a standardized and reliable method of testing
(33). The universal goniometer (Conzett model; Physio

ERP, Laval, Quebec, Canada) was used to measure, with the
patient in the supine position, the active and passive ROM in
flexion and abduction; external rotation was recorded using a
hydrogoniometer (model PC5057; JA Preston of Canada,
Mississauga, Ontario, Canada). The active combined func-
tional movement of internal rotation-extension-adduction
(hand behind back) was measured with the patient in the
standing position. The patient first brought the hand behind
the back placing the wrist on the median crest of the sacrum,
and slid the hand up as far as possible. The vertical distance
between the inferior angle of the scapula and the wrist
(anatomic snuffbox) was measured. Each subject was assessed
by the same physiotherapist throughout the trial, with a few
exceptions. The physiotherapists involved in these assess-
ments were unaware of the treatment allocation and did not
normally work in the clinics where the physiotherapy was
administered.

Statistical analysis. The total SPADI score at
6 weeks was used as the primary outcome measure for this
trial. A previous study in patients presenting with sub-
acute or chronic shoulder pain had shown that a decrease in
the total SPADI score of =10 indicated clinically signi-
ficant improvement in shoulder pain and function. Likewise,
an increase in the total SPADI score of >10 indicated
worse shoulder pain and function (1). Changes in score
between —10 and +10 did not reliably distinguish between the
subjects who were improved, those whose condition remained
the same, and those who were worse (31). Sample size
calculations were thus based on the ability to detect a differ-
ence between treatment groups of =10 points in the total
SPADI scores. Using this parameter, we calculated that a
sample size of 36 subjects per group would be adequate with
80% power to detect such a difference at the 5% level of
significance (2-sided tests), assuming a standard deviation of
the total SPADI score of =15. Unfortunately, the trial was
stopped before we reached this target because of difficulty in
recruiting subjects. The main limiting factor to recruitment was
the requirement that subjects have limitation of both active and
passive movements of the glenohumeral joint. Many subjects
diagnosed as having capsulitis by their family physician and
referred for participation in the trial had limitation of active
ROM but not of passive ROM.

The primary analysis was based on an intent-to-treat
principle, and all subjects were included in the analysis. In
the case of subjects lost to followup, the data from the last
available assessment were imputed to all subsequent evalua-
tions. Comparisons of mean values and proportions of
patients at baseline were based on the Kruskal-Wallis and
Fisher exact tests (34), respectively. For continuous variables,
the mean change from the baseline value was estimated for
each group, and the mean changes in the 4 groups were
compared with the use of contrast, by time, since the interac-
tion by time and treatment was significant. Least-square means
were estimated with the PROC MIXED program of the SAS
software package (version 8.1; SAS Institute, Cary, NC) (35) to
account for the correlation among repeated measures (6
weeks, 3 months, 6 months, and 12 months), by analysis of
variance, in the same subject. All analyses were adjusted for
sex because this was the one variable that was not evenly
distributed among the 4 groups. The treatment effect was
defined as the difference between the mean changes in the
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Table 1. Baseline characteristics of the 93 patients with adhesive capsulitis*
Group 1, Group 2, Group 3, Group 4,
CS + PT CS alone PT alone placebo
Characteristic (n =21) (n = 23) (n = 26) (n = 23)
Age, years 549 = 10.5 55.4 =10.0 542 =83 56.5*+94
Education, years 109 =45 13540 13544 13.1 £ 3.7
% female 66.7 65.2 46.2 60.9
Employment
% unemployed 474 52.4 45.8 524
% not working because of adhesive capsulitis 15.8 0.0 12.5 14.3
% employed 36.8 47.6 41.7 333
% with unilateral shoulder pain 90.5 100.0 92.3 95.6
Duration of current episode of shoulder pain, weeks 221+ 149 21.2 = 11.0 20.8 = 11.2 203 =173
% having first episode of shoulder pain 90.5 91.3 76.9 82.6
% with diabetes 9.5 4.3 3.9 8.7
SPADI
Total score 66.4 = 15.5 66.6 = 17.6 61.5 = 16.5 673 =175
Pain score 69.0 = 17.1 70.2 = 16.4 65.4 +19.7 69.1 =183
Disability score 63.8 = 16.9 63.0 = 20.6 57.6 =173 65.5*+19.3
SF-36
PCS 35278 375 9.1 37.6 7.7 36.8 7.7
MCS 43.1 =129 494 +10.2 49.8 = 11.8 49.0 = 12.5
Active ROM, degreest 163.0 = 36.8 1782 =224 180.3 = 36.4 174.5 = 36.8
Hand behind back, cm 34.1+104 347+ 131 37.2+10.9 340+ 11.0
Passive ROM, degreesy 180.9 = 35.8 194.9 + 248 189.9 = 36.3 188.6 = 38.9
Flexion 115.5 £ 19.0 123.2 £ 10.7 117.0 £ 17.5 116.5 £17.2
Abduction 57.5 118 582+ 104 57.1+98 56.7 = 14.4
External rotation 79 x 11.6 15.1 = 14.0 149 = 14.1 17.9 = 183

* Except where indicated otherwise, values are the mean * SD. There was no significant difference between groups at baseline. CS = corticosteroid
injection; PT = physiotherapy; SPADI = Shoulder Pain and Disability Index (20); SF-36 = Short Form 36 (32); PCS = physical component summary
(range 15.9-62.2); MCS = mental component summary (range 12.7-68.4); ROM = range of motion.

+ Sum of amplitudes of movement in flexion, abduction, and external rotation.

Secondary analyses were carried out using actual data
on all randomized patients, without any imputation of data in
the case of those lost to followup.

groups. The precision and statistical significance of this differ-
ence was indicated by the 95% confidence interval. All tests
were 2-sided.

Table 2. Clinical and functional outcomes at 6 weeks: change from baseline and treatment effect compared with placebo™*

Mean * SEM change from baseline Treatment effect (95% confidence interval)

Group 1, Group 2, Group 3, Group 4, Group 1, Group 2, Group 3,
Outcome measure ~ CS + PT  CSalone PT alone  placebo CS + PT CS alone PT alone Pt
SPADI
Total score —465+53 —367+51 —222+48 —189 =51 —27.7(—42.1,-132)f —17.8(-31.9,3.7)f —3.4(—17.1,10.4) 0.0004
Pain score —487+59 —391*56 —21.8*x53 —173 5.6 —31.4(—477,-154)f —21.8(-374,-62)f —4.5(—19.7,10.8) 0.0002
Disability score —443+52 —342+50 22747 -204+49 —-239(—38.0,-9.8)f —13.8(—27.6,0.008§ —2.3(—15.7,11.2) 0.0027
SF-36
PCS 64*x19 44x19 11x19 25%19 39(-14,93) 1.9(-34,72) -13(-6.6,39) 02285
MCS 57+23  15*x22 20x22 26%x22 32(-3.0,94) -1.0(-72,5.1) —0.6(—6.7,5.5) 05340
Active ROM, degrees  80.7+9.6 492+93 372+88 21.6*x93 59.0(32.7,854)1 27.6 (1.6,53.6)§ 15.5(—9.7,40.8)  0.0002
Hand behind back, —19.8+25 —113+24 —105+23 —-108+24 -9.0(—-157,-22)1 -05(-7.1,6.1) 03(-6.1,6.8)  0.0203
cm
Passive ROM, degrees  77.2+92 487+89 345+84 237+89 535(28.3,78.6)1 25.0(0.2,49.9)§ 10.8 (—13.4,34.9) 0.0003
Flexion 29.7+41 160*39 142+37 11.0+39 187(75,299)1 5.0(—5.9,16.0) 32(-75,13.9) 0.0071
Abduction 210+3.0 129+29 9727 57+29 153(7.1,235)f 72(-09,15.2) 4.0(—3.9,11.8) 0.0026
External rotation 265*3.6 183+x34 96*+32 71+34 19.4(96,292)f 11.2(1.6,20.7)§ 2.5(—6:8,11.8) 0.0003

* See Table 1 for explanations and definitions.
T By analysis of variance.

P < 0.05 versus groups 3 and 4.

§ P < 0.05 versus group 4.

1P < 0.05 versus groups 2, 3, and 4.



IA STEROIDS VS. PHYSIOTHERAPY VS. BOTH IN ADHESIVE CAPSULITIS 833

7] SPADI
1 —— |
-10% —a— |l
o —o— Il
£ 207
§ ] —h— IV
g ]
-30
§ ]
& -40-
_‘c% ] *# *
- *
© 50
-60- . T T —
6 wks 3 months 6 months 12 months

Figure 1. Mean changes from baseline in the total
Shoulder Pain and Disability Index (SPADI) score. I = cortico-
steroid injection plus physiotherapy group; II = corticosteroid
injection group; III = physiotherapy group; IV = placebo group.
#* = P < 0.05 versus placebo group; # = P < 0.05 versus
physiotherapy group.

RESULTS

Study patients. Between November 1996 and
June 2000, 97 subjects were enrolled in the study, with 22
subjects in the combination group, 25 in the cortico-
steroid group, 27 in the physiotherapy group, and 23 in
the placebo group. Four subjects (1 in the combination
group, 2 in the corticosteroid group, and 1 in the
physiotherapy group) were excluded because they did
not meet the entry criteria. Of the remaining 93
patients, 2 in the combination group, 9 in the cortico-
steroid group, 4 in the physiotherapy group, and 1 in the
placebo group did not return for all visits. The baseline
characteristics were similar in the 4 groups (Table 1),
except that more subjects in the physiotherapy group
were men.

Compliance and concurrent interventions. All
patients received their assigned injection (saline or
corticosteroid). Compliance with the supervised
physiotherapy program was also very high. Of the
47 patients randomized to either group 1 or group 3,
38 attended the 12 planned physiotherapy sessions,
2 attended 11 and 10 sessions, respectively, and 1
patient refused to participate in the physiotherapy
program. The physiotherapy reports from 6 patients
were missing. Compliance with the home exercise
program during the first 3 months of the trial was

73%, 81%, 74%, and 86% in the combination, cortico-
steroid, physiotherapy, and placebo groups, respec-
tively (P > 0.05). At each of the first 2 followup
visits, the patients in the placebo group reported greater
use of acetaminophen than the patients in the other
groups, but the difference did not reach statistical sig-
nificance.

Five patients (2 in the combination group and 1
in each of the other groups) received, in addition to
their assigned injection, a corticosteroid injection
(triamcinolone hexacetonide, 20 mg) after randomiza-
tion, and 1 patient in the saline group underwent rotator
cuff repair 8 months after enrollment. All of these
injections were prescribed by study investigators who
were blinded to the original treatment assignment, and
all were done under fluoroscopic guidance. The patient
in the placebo group and the patient in the physiother-
apy group each received the injection after the 6-week
visit; the 3 patients in the corticosteroid and combina-
tion group received it after the 3-month or 6-month
visits.

Response to treatment. Six weeks after ran-
domization, the groups differed significantly with re-
spect to the primary outcome measure (Table 2 and
Figure 1). Compared with baseline values, total
SPADI scores had improved by a mean = SEM of
46.5 = 53 in the combination group and 36.7 * 5.1
in the corticosteroid group, which were significantly
higher than the improvements of 22.2 = 4.8 observed
in the physiotherapy group and 18.9 = 5.1 in the
placebo group. Clinically important differences of
~10% in the total SPADI scores and its subscales
were found between groups 1 and 2, but these differ-
ences were not statistically significant. There was no
significant difference in the degree of improvement
between the physiotherapy and placebo groups. In all
4 groups, the SF-36 physical and mental composite
scores improved compared with baseline values, but
the differences between groups were not significant.
The total active and passive ROM increased in all
groups compared with baseline values (Table 2 and
Figure 2). The combination group had greater im-
provement than the other 3 groups, and the cortico-
steroid group had greater improvement than the placebo
group.

Three months after enrollment, the groups con-
tinued to differ significantly with respect to pain, disabil-
ity, and total SPADI scores, with the combination and
corticosteroid groups showing greater improvement
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Figure 2. Mean changes from baseline in passive flexion, abduction,
and external rotation. I = corticosteroid injection plus physiotherapy
group; II = corticosteroid injection group; III = physiotherapy group;
IV = placebo group. * = P < (.05 versus placebo group; # = P < 0.05
versus physiotherapy group; A = P < 0.05 versus corticosteroid
injection group.

than the placebo group (Table 3). The total active and
passive ROM continued to increase in all groups, with
the combination group showing the largest degree of
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improvement, followed by the corticosteroid group.
These improvements were significantly greater in the
combination group compared with the physiotherapy
and placebo groups. The level of improvement in the
corticosteroid group differed only from that in the
placebo group.

Six months after enrollment, there was no longer
any significant difference in SPADI scores between the
4 treatment groups. The combination group showed
significantly greater improvement in the mental compos-
ite score of the SF-36 and higher active and passive
ROM than the physiotherapy and placebo groups (Table
4). Active ROM was also significantly higher in the
corticosteroid group than in the placebo group.

At 12 months, the 4 groups did not differ signif-
icantly with respect to any of the outcome measures
(Table 5). As compared with baseline values, the total
SPADI had improved by 48.3 = 5.3 in the combination
group, 50.1 = 5.1 in the corticosteroid group, 45.5 + 4.8
in the physiotherapy group, and 47.2 = 5.1 in the
placebo group. Active and passive ROM had improved
by 87° and 91°, respectively, in the placebo group,
compared with 113° and 111° in the combination group.

DISCUSSION

The results of this trial indicate that a single
intraarticular injection of corticosteroid administered
under fluoroscopic guidance, coupled with a simple
home exercise program, is superior to a 12-session
supervised physiotherapy program in improving shoul-
der pain and function at 6 weeks in patients with
adhesive capsulitis of the shoulder. When given alone,
supervised physiotherapy using standardized modalities,
including mobilization techniques, active, passive, and
auto-assisted range of motion exercises, and physical
agents did not result in any significant advantage com-
pared with placebo. Supervised physiotherapy given in
conjunction with corticosteroid injection provided clini-
cally but not statistically greater improvement in shoul-
der pain and function at 6 weeks compared with the
corticosteroid injection alone and resulted in faster
improvement in shoulder ROM.

Our results confirm those reported by van der
Windt et al showing that the beneficial effects of cortico-
steroid injection are superior to those of a supervised
physiotherapy program (17). In their pragmatic random-
ized trial conducted in a primary care setting with
patients who had stiff and painful shoulders, they dem-
onstrated treatment success (defined as complete recov-
ery or much improvement) at 7 weeks in 77% of patients
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Table 3. Clinical and functional outcomes at 3 months: change from baseline and treatment effect compared with placebo*

Mean * SEM change from baseline Treatment effect (95% confidence interval)

Group 1, Group 2, Group 3, Group 4, Group 1, Group 2, Group 3,

Outcome measure CS + PT CS alone PT alone placebo CS + PT CS alone PT alone Pt
SPADI

Total score =504 =53 —455+51 -379+48 -294=*51 —-209(-354, —6.5)% —16.1 (=30.2, -2.0)f —8.5(—22.2,53) 0.0251

Pain score —521%x59 —481x56 —381%53 —-30.1=*x56 —219(—379, -59)% —17.9(-33.6, —2.3)F —8.0(—23.2,7.2) 0.0302

Disability score —487 52 —43.0x50 —377x47 -287=*x49 —20.0(-34.1, -59)% —14.2(-28.0, —0.5)f —9.0(—224,4.5) 0.0386
SF-36

PCS 8619 101*=19 64=+19 50+19 3.6(—1.8,89) 5.1(-02,104) 1.4 (=3.9,6.6) 0.2405

MCS 6.6 =23 22+22 38+22 12+22 5.4(—08,11.6) 1.0(=5.1,7.2) 26(-35,87) 03418
Active ROM, degrees 93296 746*x93 533+88 346x93 58.6(32.3,85.0)8 40.0 (14.0, 66.0)% 18.7 (—6.6,43.9) 0.0001

Hand behind back, cm —-21.8 25 —158*+24 —159+23 —-147*x24 -70(—138,-03)1 —1.0(-7.6,5.6) -12(=7.7,52) 0.1690

Passive ROM, degrees 91592 71.6+89 572x84 362x89 553(30.2,680.5)8§ 35.4 (10.6, 60.3)% 21.0(—3.2,45.1) 0.0002
Flexion 362*+41 235+39 235%37 126=*39 23.6(123,34.8)1 10.8 (—0.1,21.8) 10.9 (0.2,21.6)%  0.0009
Abduction 244 £30 204x29 140x27 8129 16.2(8.0,24.4)8 12.2 (4.2,20.3)% 5.8(—2.0,13.7) 0.0006
External rotation 31036 255*+34 180x32 134=x34 17.6(78,274)8 12.1 (2.6,21.7)% 4.6 (—4.7,13.9) 0.0022

* See Table 1 for explanations and definitions.
T By analysis of variance.

P < 0.05 versus group 4.

§ P < 0.05 versus groups 3 and 4.

1P < 0.05 versus groups 2, 3, and 4.

treated with corticosteroid injections (average of 2.2
injections per patient), compared with 46% of patients
treated with physiotherapy (difference between groups
31% [95% confidence interval 14-48%]). However, in
the absence of a placebo group, they could not comment
on the efficacy of physiotherapy alone. In the current
study, we did not observe any significant difference in
the degree of improvement between the physiotherapy
and placebo groups for any of the outcome measures at

any of the 4 followup evaluations, except for the range of
shoulder flexion at 3 months. However, our study had
sufficient power only to detect a difference of =20
points on the total SPADI score. Therefore, the possi-
bility of a smaller but still clinically significant difference
favoring physiotherapy cannot be ruled out.

With time, the differences between the 2 groups
that received the corticosteroid injection and the 2
groups that did not became smaller, and by 12 months

Table 4. Clinical and functional outcomes at 6 months: change from baseline and treatment effect compared with placebo*

Mean *= SEM change from baseline Treatment effect (95% confidence interval)

Group 1,  Group 2, Group 3, Group 4, Group 1, Group 2, Group 3,

Outcome measure CS + PT  CS alone PT alone placebo CS + PT CS alone PT alone Pt
SPADI

Total score —525+53 —513+51 —431*+48 -384=*=51 -141(-285,04) -129(-27.0,12) —47(—184,9.1) 0.1634

Pain score =528 59 —549+56 —438*53 —-364*56 -—164(—324,-04) —18.6(—34.2,-29) —74(-227,78) 0.0779

Disability score —521%52 47650 —423+47 —405*=49 -—11.7(-258,24) -7.2(-209,6.6) —19(—-153,11.5) 0.3504
SF-36

PCS 88+19 101*=19 9119 6819 1.9(-34,7.3) 3.3(-2.0,8.6) 23(-3.0,75) 0.6684

MCS 92+23 38+22 1.0+22 2122 7.1(09,13.3)% 1.7 (—4.4,7.8) -1.0(=7.1,5.0)  0.0508
Active ROM, degrees 1052 +9.6 842+93 740x88 572+93 48.0(21.7,743)% 27.1(1.1,53.1)8 16.8 (—8.5,42.1) 0.0042
Hand behind back, cm —22.8 =25 —174+24 —181+23 —-169*+24 —59(-127,0.9) —04(-7.0,6.2) —-1.1(=7.6,53) 03000
Passive ROM, degrees 103.8 92 822*+89 768*=84 585=*=89 453(20.1,70.4)% 23.7(—1.2,48.6) 183 (—5.8,42.5) 0.0060

Flexion 423+41 279*+39 322*+37 23.0x39 19.3(8.1,30.5)1 4.9 (—6.0,15.9) 9.1(—1.5,19.8) 0.0070

Abduction 273+30 221*+29 194=*27 143+29 13.0 (4.8,21.2)8 7.8 (—0.3,15.9) 5.1(-2.7,13.0) 0.0183

External rotation 341+36 295*+34 230*x32 208=*34 13.4(3.6,23.2)% 8.8 (—0.8,18.3) 2.3(-7.0,11.6) 0.0285

* See Table 1 for explanations and definitions.
T By analysis of variance.

P < 0.05 versus groups 3 and 4.

§ P < 0.05 versus group 4.

1P < 0.05 versus groups 2 and 4.
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Table 5. Clinical and functional outcomes at 12 months: change from baseline and treatment effect compared with placebo*

Mean *= SEM change from baseline

Treatment effect (95% confidence interval)

Group 1, Group 2, Group 3, Group 4, Group 1, Group 2, Group 3,

Outcome measure CS + PT  CS alone PT alone placebo CS + PT CS alone PT alone Py
SPADI

Total score —483 53 =501 51 —455+48 —472+51 —1.1(-155,134) —-29(-17.0,11.2) 1.7(-12.1,15.4) 0.9309

Pain score —484+59 —526+56 —461*53 —46.0=x56 —24(—184,13.6) —6.6(—222,9.1) —0.0(—15.3,15.2) 0.8204

Disability score —481 %52 —476+50 —450+47 —484+49 02(—138,143) 0.8(—13.0,146) 3.4(—10.0,16.8) 0.9564
SF-36

PCS 11519 111=*19 94x19 101x19 14(-4.0,6.7) 1.0(—-43,63) —0.7(-5.9,4.6) 0.8739

MCS 93+23 3522 24+22 3222  61(-0.1,123) 03(—-58,64) —08(-69,52) 0.1113
Active ROM, degrees 1125 +9.6 86.8+93 893 +88 86.8*+9.3 257(-0.6,52.1) 0.0 (—26.0,26.0) 2.5(—228,27.8) 0.1597
Hand behind back, cm —22.7 =25 —184 +24 -213+23 -212+x24 —15(-83,5.3) 2.8(—3.8,95) —0.1(-6.6,63) 0.6308

Passive ROM, degrees 1108 +9.2 84689 947+84 912+89 19.6(-56,448) —67(-315,182) 3.5(-20.7,27.6) 02112
Flexion 431+41 283+39 357+37 368%39 64(-49,176) -85(-194,25) —1.0(-11.7,9.7) 0.0786
Abduction 297+30 228+29 247+27 240=29 56(-25138) —13(-94,68)  0.7(-72,85) 03664
External rotation 38036 308+34 316+32 304=34 76(-22174) 05(-9.1,100) 12(-8.1,105) 0.3865

* See Table 1 for explanations and definitions.
T By analysis of variance.

after enrollment, all 4 groups had achieved the same
degree of improvement with respect to shoulder pain
and disability. This included the placebo group, in which
the mean = SD total SPADI score at 12 months was
18.5 = 5.8, as compared with 11.2 = 3.4 in the cortico-
steroid group, 12.8 = 3.6 in the physiotherapy group,
and 15.7 = 4.7 in the combination group. The patients in
the placebo group also had a significant increase in their
total shoulder ROM at 12 months (mean * SD 264 *
11.2° for active movement and 283 = 11.3° for passive
movement). The degree of improvement in pain, func-
tion, and ROM seen in the placebo group confirms the
notion that adhesive capsulitis has a favorable natural
history (6-8).

Sixteen patients did not complete all followup
assessments, including 9 in the corticosteroid group, 4 in
the physiotherapy group, 2 in the combination group,
and 1 in the placebo group. The total SPADI score at
each of the visits with available data for these 16 patients
is shown in Table 6. Our primary analysis, in which data
obtained at the last available visit were imputed to
subsequent evaluations, assumed that no further im-
provement occurred after that visit. The natural history
of adhesive capsulitis is such that most patients improve
with time (6-8). Therefore, if any bias had been intro-
duced by data imputation, it would have favored the
combination and placebo groups, which had the least
missing data. The results of the secondary analysis,
which was carried out only with actual data, showed a
larger treatment effect for the corticosteroid group, as
compared with the other groups, than was shown in the
primary analysis. For example, the total SPADI scores at

6 weeks, 3 months, 6 months, and 12 months, respec-
tively, improved by a mean = SEM of 42.4 + 4.9, 50.6 =
5.0, 57.9 = 5.3, and 54.4 *= 5.8 in the corticosteroid
group, compared with 46.5 = 4.9,50.4 = 4.9,53.0 = 5.0,
and 49.3 = 5.1 in the combination group (P not signifi-
cant). The only remaining significant difference between
these 2 groups was in the magnitude of improvement in
active ROM, which was greater in the combination
group (mean = SEM 80.7 = 9.2° and 77.2 *= 8.7,
respectively) than the corticosteroid group (54.9 = 9.2°
and 54.1 = 8.7°, respectively).

Our study has a number of strengths, including

Table 6. Total Shoulder Pain and Disability Index scores in patients
who did not complete all visits

Group* Baseline 6 weeks 3 months 6 months 12 months
1 62.40 64.75 51.75 - -
1 61.75 1.25 1.90 23.15 -
2 83.75 30.50 13.90 - -
2 63.75 15.40 - - -
2 72.75 10.40 1.00 - -
2 61.90 - - - -
2 64.00 - 11.65 - -
2 55.25 62.90 46.75 19.75 -
2 94.40 15.70 12.50 - -
2 68.75 2.90 - - -
2 78.25 - - - -
3 81.65 - 35.25 18.90 11.25
3 43.75 30.15 37.90 68.75 -
3 71.25 - - 13.40 -
3 50.90 - - - -
4 47.50 54.25 - - -

* Group 1 = corticosteroid injection plus physiotherapy; group 2 =
corticosteroid injection; group 3 = physiotherapy; group 4 = placebo.
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the use of strict selection criteria, the inclusion of a
placebo arm, and the administration of the injections
under fluoroscopic guidance. Recent studies indicate
that injections performed blindly are inaccurate in as
many as 60% of the cases and that injection accuracy is
related to better clinical outcome (36,37). The favorable
results observed in groups 1 and 2 might have been less
pronounced had the injections been administered
blindly.

We devised our physiotherapy interventions
based on the best evidence available and selected phys-
iotherapists who were experienced in the management
of shoulder disorders, including mobilization techniques.
While our results cannot be generalized to other types of
physiotherapy interventions, they apply to patients meet-
ing our selection criteria and for the actual interventions
used in the present study.

The main limitation of our study is that it was
terminated early due to difficulties in recruiting patients
who met the entry criteria. We had calculated our
sample size in order to detect a difference of =10 points
in the total SPADI scores between treatment groups.
Because the confidence intervals of the differences
between physiotherapy and placebo include —10, we
cannot exclude the possibility of a small but clinically
significant advantage of physiotherapy as compared with
placebo, particularly at the 3-month assessment.

In conclusion, a single intraarticular injection of
corticosteroid administered under fluoroscopy, com-
bined with a simple home exercise program, is effective
in improving shoulder pain and disability in patients with
adhesive capsulitis. Supervised physiotherapy in con-
junction with the corticosteroid treatment provides
faster improvement in shoulder ROM. When used
alone, supervised physiotherapy is of limited efficacy in
the management of adhesive capsulitis.
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