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Abstract

AIM

To investigate the additional value of physiotherapy after
a corticosteroid injection in stage one or two idiopathic
frozen shoulders (FSs).

METHODS

A two center, randomized controlled trial was done.
Patients with a painful early stage idiopathic FS were
eligible for inclusion. After written consent, patients were
randomly allocated into two groups. All patients received
an ultrasound-guided intra-articular corticosteroid
injection. One group underwent additional physiotherapy
treatment (PT) and the other group did not (non-PT).
The primary outcome measure was the Shoulder Pain
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and Disability Index (SPADI). Secondary outcomes were
pain (numeric pain rating scale), range of motion (ROM),
quality of life (RAND-36 score), and patient satisfaction.
Follow-up was scheduled after 6, 12 and 26 wk.

RESULTS

Twenty-one patients were included, 11 patients in the
non-PT and ten in the PT group, with a mean age of
52 years. Both treatment groups showed a significant
improvement at 26 wk for SPADI score (non-PT: P =
0.05, PT: P = 0.03). At the 6 wk follow-up, median
SPADI score was significant decreased in the PT group
(14 IQR: 6-38) vs the non-PT group (63 IQR: 45-76) (P
= 0.01). Pain decreased significantly in both groups but
no differences were observed between both treatment
groups at any time point, except for night pain at 6 wk in
favor of the PT group (P = 0.02). Significant differences
in all three ROM directions were observed after 6 wk
in favor of the PT group (P < 0.02 for all directions). A
significantly greater improvement in abduction (P = 0.03)
and external rotation (P = 0.04) was also present in favor
of the PT group after 12 wk. RAND-36 scores showed
no significant differences in health-related quality of life
at all follow-up moments. At 26 wk, both groups did not
differ significantly with respect to any of the outcome
parameters. No complications were reported in both
groups.

CONCLUSION

Additional physiotherapy after corticosteroid injection
improves ROM and functional limitations in early-stage
FSs up to the first three months.

Key words: Corticosteroid; Frozen shoulder; Adhesive
capsulitis; Physiotherapy

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Corticosteroids and physiotherapy are the
most widely used treatment modalities in frozen
shoulders (FSs). However, the role of physiotherapy,
especially in early FSs, is controversial. Corticosteroid
injection with additional physiotherapy leads to better
Shoulder Pain and Disability Index scores and range of
motion up to three months compared to corticosteroid
injection alone. Although a trend was recognized in
favor of the physiotherapy group, both groups did not
differ significantly with respect to any of the outcome
parameters at the final follow-up after 26 wk.
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INTRODUCTION

Frozen shoulder (FS), a common cause of shoulder pain
and disability, affects approximately 2% to 4% of the
general population™!, The peak incidence of FS is between
the fifth and sixth decade of life, occurring slightly more
frequently in women than in men. The pathophysiology of
FS is poorly understood™. The generally accepted theory
comprises an inflammatory cascade causing contracture
of the anterosuperior capsule, the rotator interval and
the coracohumeral ligaments of the shoulder joint. These
events lead to the typical loss of the passive external
rotation seen in FS™. Although there are histopathological
similarities with Dupuytren’s disease, FS follows a different
natural course™., Historically, FS is considered to be self-
limiting with three different stages; the freezing, frozen,
and thawing stages'®”’. However, clear distinction between
separate stages is difficult without clear cut-off criteria,
and a continuing spectrum is more appropriate. Functional
recovery mainly takes place within one to three years®?.,
However, the remaining pain and restriction in range
of motion (ROM) of the shoulder joint can even persist
long-term!*®*],

There is no widely agreed consensus about the most
optimal treatment regimen for FS. Systematic reviews
point to a large gap in evidence for treatment strate-
gies for FS!****), Currently, there seems to be a trend
towards more invasive treatments, like manipulation
under anesthesia and particularly arthroscopic capsular
release!®., However, there is insufficient evidence to
recommend these treatment modalities’™. Less invasive
treatment options are intra-articular corticosteroid
injections and physiotherapy. These are the most widely
used treatment modalities in FS in both primary and
secondary healthcare settings™™'’'®!, Corticosteroid
injections demonstrated a positive effect on shoulder
pain and ROM, at least in the short-term™*°\, However,
the role of physiotherapy in the treatment of FS is
more uncertain'***"??, Supervised neglect, consisting of
supportive therapy and exercises within pain limits, has
been advocated as an appropriate treatment for FS'%,
In a systematic review, Blanchard et a*"! hypothesized
a potential beneficial effect of combining corticosteroid
injections with physiotherapy. Conclusive evidence to
support this is lacking, which warrants further trials. The
objective of this randomized controlled trial was therefore
to investigate the additional value of physiotherapy
treatment (PT) after an intra-articular corticosteroid
injection in the management of early-stage idiopathic
FSs. It is hypothesized that, with respect to ROM and
shoulder function, additional physiotherapy is superior to
corticosteroid injection alone.

MATERIALS AND METHODS

Approval for a prospective randomized clinical trial
(D-FROST; Dutch frozen shoulder study) was obtained
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by the MC Slotervaart Hospital Medical Ethics Committee
(NL47325.048.13). The trial was registered in the Dutch
Trial Register (NTR4587). The study was undertaken in
accordance with the declaration of Helsinki. Patients were
recruited between February 2014 and December 2015
in two participating hospitals in Amsterdam. Patients
were eligible for participation if they exhibited clinical
signs of FS, including pain and stiffness of the involved
shoulder without preliminary trauma persisting for more
than three months. The required level of pain was a
minimum score of six out of ten on a numeric pain scale.
Restriction of the passive ROM of the shoulder joint of
more than 30° in external rotation and a second direction
(i.e., abduction and/or forward flexion) when compared
to the unaffected contralateral side was required for
inclusion. Conventional radiographs of the shoulder joint
and ultrasound studies were used to rule out osteoar-
thritis and rotator cuff ruptures. Exclusion criteria were:
Corticosteroid injection in the shoulder joint region in
the previous 6 wk, previous surgery to the shoulder,
systemic inflammatory disease, neurological disorder
with impairment of the upper limb, and the use of anti-
coagulation therapy using a therapeutic dosage. These
selection criteria are intended to select a clearly defined
population of patients with early-stage (stage one or
two) idiopathic FSs. Patients were informed both in word
and with an information leaflet. Informed consent was
obtained from all included patients.

Randomization and interventions

Patients were randomly assigned into two groups. The
intervention group undergoing a PT program (PT-group),
or the control group without physiotherapy (non-PT).
Patients were allocated to one of the study groups using
an online website. Randomization was stratified by the
participating hospital and performed in variable blocks
using computer-generated randomization software.
Participating orthopaedic surgeons who assessed patient
eligibility had no access to the randomization software,
hereby securing allocation concealment. Within two
weeks after inclusion, patients in both study groups
received an ultrasound-guided glenohumeral joint
injection of 1 mL kenacort 40 mg in 4 mL lidocaine 1%,
administered by an experienced radiologist. Both groups
were informed about the possible self-limiting nature of
FS, and received counseling about optional analgesics
like acetaminophen, nonsteroidal anti-inflammatory
drugs or tramadol, if needed. The non-PT group did
not receive PT. Advice was given to try to use the
affected arm in daily life activities within their pain limits.
Patients in the PT group were referred to a participating
physiotherapy clinic. All participating physiotherapists
treated the referred study patients according to a
standardized protocol, twice a week with a maximum
duration of three months. This physiotherapy protocol
was composed after a thorough literature review by the
participating shoulder surgeons in accordance with two
experienced shoulder-treating physiotherapists. The aim
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of the PT was to increase ROM of the shoulder, decrease
pain, and restore the function of the shoulder for daily
activities. Tissue irritability of the shoulder joint was taken
into account to guide the intensity of the treatment®®.,
Passive mobilization techniques were used, except for
Maitland grade five mobilizations'*®’. Attention was paid
to scapulothoracic movement, with the purpose to
improve the scapulohumeral kinematics. Also, active
and auto-assisted stretching techniques were part of the
physiotherapy program. If there was an increase in pain
lasting for more than four hours after the PT session,
the next session had to be less intense. Hot packs,
icing, and massage techniques were allowed to reduce
pain. Transcutaneous electrical nerve stimulation, pulsed
electromagnetic field, infrared, dry needling and medical
taping were not allowed due to the lack of evidence of
these treatment modalities in the treatment of FS'*”’,

Outcome parameters and follow-up

The main outcome parameter of this study was the
Shoulder Pain and Disability Index (SPADI) at the 26 wk
follow-up, consisting of 13 questions divided into two
domains (pain and disability). Item responses were rated
on a eleven-point scale (0-10) leading to a score between
0 (best) and 100 (worst)®, The SPADI has been
translated and validated in Dutch™?®, Pain on average
last week, and pain at night were scored on a ten-point
numeric pain-rating scale (NPRS). Health-related quality
of life was assessed using the RAND-36""*?, Passive
ROM was measured in the standing position with the use
of a goniometer. External rotation was measured in the
horizontal plane, with the elbow at the side. Abduction
was measured in the frontal plane and anteflexion in the
sagittal plane. Patient satisfaction about their change in
pain and function was assessed on a five-point Likert
scale (“worse”, “unchanged”, “unsatisfactory improved”,
“satisfactory improved” and “‘good to very good
improved”)™], Repeated corticosteroid injections were
allowed after 6 wk if the level of pain had not dropped
by at least 50%. Follow-up was scheduled after 6, 12
and 26 wk.

Statistical analysis

Statistical analysis was performed by use of the SPSS
statistical package software (version 22.0; Armonk,
NY: IBM Corp) according to the intention to treat
principle. Statistical review was performed by a clinical
epidemiologist. Due to the small sample sizes and
skewed distributions, analyses were performed non-
parametrically. Patient demographics and baseline
characteristics were described and compared between
groups according to their distributions. Continuous and
ordinal data are presented as medians with interquartile
ranges (IQR) and differences between the treatment
groups were assessed by use of Mann Whitney U tests.
Wilcoxon Signed Ranks tests were performed to assess
changes from baseline at 26 wk. ;* tests were performed
in case of categorical variables. A P-value < 0.05 was
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Table 1 Demographics and patient characteristics

Characteristic Total Non-PT PT P-value
No. of patients 21 11 10
Age (yr) 51.9 (SD 5.1) 50.4 (SD 6.1) 53.3 (SD 3.8) 0.17
Gender

Male 9 (43) 4 (36) 5 (50)

Female 12 (57) 7 (64) 5 (50) 0.67
Stage of frozen shoulder

Freezing (stage 1) 8 (38) 6 (55) 2 (20)

Frozen (stage II) 13 (62) 5 (45) 8 (80) 0.18
Duration of symptoms prior to intervention

<6 mo 13 (62) 9(82) 4 (40)

> 6 mo 8 (38) 2 (18) 6 (60) 0.08
Previous injection around the shoulder 11 (52) 5 (45) 6 (60) 0.67
Previous PT 15 (71) 7 (64) 8 (80) 0.64
Disabled to work related to shoulder 4 (19) 2 (18) 2 (20) 1.00
Diabetes mellitus 2 (10) 2 (18) 0(0)

PT: Physiotherapy treatment.

Table 2 Shoulder Pain and Disability Index scores for pain,

disability and total Shoulder Pain and Disability Index scores
(medians with interquartile range)

Non-PT PT P-value

SPADI pain

Baseline (wk) 82 (70-90) 86 (46-92) 0.68

6 71 (24-79) 18 (9-43) 0.09

12 48 (22-68) 20 (9-57) 0.17

26 14 (8-30) 13 (4-32) 0.94
SPADI limitations

Baseline (wk) 81 (58-88) 74 (28-84) 0.42

6 69 (47-76) 11 (4-36) 0.01

12 38 (25-72) 14 (5-58) 0.15

26 10 (9-50) 8 (1-25) 0.35
SPADI total

Baseline (wk) 80 (65-87) 82 (35-86) 0.54

6 63 (45-76) 14 (6-38) 0.01

12 42 (25-72) 16 (7-58) 0.17

26 14 (11-39) 10 (2-28) 0.44

SPADI: Shoulder Pain and Disability Index; PT: Physiotherapy treatment.

SPADI total
90
80 -
70 -
60 -
50
40
30 -
20 -
10 +

* Non-PT
" PT

Median total SPADI score

0 6 12 26
Follow up in weeks

Figure 1 Median total SPADI score compared between both groups
(non-physiotherapy treatment and physiotherapy treatment). Error bars
represent inter quartile range. The asterisk marks statistical significance
between both groups. SPADI: Shoulder Pain and Disability Index; PT:
Physiotherapy treatment.
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considered statistically significant.

RESULTS

Patient population

A total of 21 patients were included, with 11 patients
in the non-PT and ten in the PT group (Table 1). All
patients had conventional radiographs of the shoulder
without abnormalities. At baseline, external rotation
was limited in both patient groups with a median
external rotation measuring five degrees for all patients
(IQR: 0-20). Median NPRS on average last week
was eight (IQR: 7-8.5). In both groups, two patients
were too disabled to work due to their FS symptoms.
Two patients in both groups had received a previous
corticosteroid injection more than three months prior
to inclusion. After 26 wk, ROM measurements were
available for 81% of the patients. Questionnaires were
completed by 15 out of 21 patients (71%). An intra-
articular corticosteroid injection was repeated after 12
wk in two patients in both groups. No complications or
adverse events were reported in both groups.

Clinical and functional outcome

The median total SPADI scores for all patients at
baseline was 81 (IQR: 58-87), which confirmed
the severe pain and disabilities of FS in the early
stages. Both treatment groups showed a significant
improvement at the primary endpoint of 26 wk for
SPADI scores (non-PT: P = 0.05, PT: P = 0.03). At the
6 wk follow-up, median SPADI scores had decreased to
63 (IQR: 45-76) in the non-PT group and 14 (IQR: 6-38)
in the PT group. This difference was significant (P = 0.01)
and exceeded the minimal clinical important difference
(range 8-13) of the SPADI®", but this difference had
disappeared after 26 wk (P = 0.23). At the final follow-
up, median SPADI scores were 24 (IQR: 12-19) in the
non-PT and ten (IQR: 2-28) in the PT group (Figure
1 and Table 2). Passive ROM increased significantly
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Table 3 Range of motion measurements, medians (with
interquartile range)

Non-PT PT P-value

Abduction

Baseline (wk) 50 (40-60) 50 (41-102) 0.39

6 70 (43-90) 100 (80-140) 0.01

12 80 (65-98) 100 (90-165) 0.03

26 85 (80-149) 130 (85-170) 0.33
Anteflexion

Baseline (wk) 70 (70-80) 95 (48-120) 0.25

6 90 (75-111) 140 (105-165) 0.02

12 90 (80-146) 130 (115-155) 0.06

26 100 (90-160) 155 (110-170) 0.17
External rotation

Baseline (wk) 0 (0-5) 8 (0-24) 0.14

6 13 (5-26) 40 (30-43) 0.01

12 18 (8-29) 40 (25-65) 0.04

26 30 (13-44) 50 (35-60) 0.07

PT: Physiotherapy treatment.

Table 4 Pain (numeric pain rating scale) scores, RAND-36

physical component scale and mental component scale

Non-PT PT P-value

NPRS average last week

Baseline (wk) 8 (7-9) 8 (5-8) 0.37

6 4 (2-8) 2 (1-4) 0.19

12 4(2-7) 1(0.5-5) 0.17

26 3 (1-4) 2 (0-3) 0.41
NPRS night

Baseline (wk) 8 (8-9) 9 (7-9) 0.94

6 4 (3-7) 2 (0-3) 0.02

12 5(2-7) 1 (0-6) 0.11

26 2 (1-3) 2 (0-3) 0.48
RAND-36 PCS

Baseline (wk) 33 (31-40) 39 (34-46) 0.11

6 43 (35-46) 47 (44-52) 0.10

12 45 (43-50) 47 (43-55) 0.63

26 43 (35-56) 40 (46-56) 0.56
RAND-36 MCS

Baseline (wk) 47 (36-54) 44 (35-54) 0.94

6 49 (35-52) 50 (42-56) 0.33

12 43 (29-51) 52 (40-55) 0.20

26 52 (50-57) 52 (35-57) 0.56
Satisfaction (wk)

6 3(2-3) 4(3-4) 0.02

12 2 (0-4) 3 (2-4) 022

26 3 (3-4) 3.5 (3-4) 1.00

Satisfaction scores (“worse”, ““unchanged”, “‘unsatisfactory improved”,
““satisfactory improved” and ““good to very good improved”). Results
reported as medians (with interquartile range). NPRS: Numeric pain
rating scale; PT: Physiotherapy treatment.

compared to baseline in both groups (P < 0.03 for all
comparisons). Significant differences in all three ROM
directions were observed after 6 wk in favor of the PT
group (P < 0.02 for all comparisons). At the final follow-
up, all ROM measurements were still in favor of the PT
group, but were not significant (Table 3).

Both of the NPRS items “night pain” and “average
pain last week” showed significant decreases at the
26 wk follow-up for both groups (P < 0.03 for all
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comparisons). However, significant differences between
both treatment groups were not observed at any time
point, except for night pain at 6 wk in favor of the PT
group (P = 0.02, Table 4). The results of the RAND-36
showed no significant differences between both groups
regarding health-related quality of life at all follow-
up moments. A slightly higher satisfaction score was
reported by the PT group compared to the non-PT group
at the 6 wk follow-up (P = 0.02). At all other follow-up
moments, the degree of satisfaction was comparable
between the two treatment groups (Table 4).

DISCUSSION

The aim of this trial was to investigate whether physio-
therapy is of additional value after an intra-articular
corticosteroid injection into the shoulder joint in the
treatment of patients with FS in stage one or two. At
the final follow-up after 26 wk, no dlinical or functional
differences were observed between both groups, with
or without additional PT. However, total SPADI scores,
ROM measurements and NPRS for pain at night were
significantly superior in the physiotherapy group at 6 wk.
The most considerable differences between the groups
were observed for the ROM, in favor of the PT group
until 12 wk of follow-up. This could imply that PT after
an intra-articular corticosteroid injection is of additional
clinical value in the treatment of FS. The result of
physiotherapy is improved shoulder function, with less
limitation in the rehabilitation process of patients with
FS up to the first three months after a corticosteroid
injection in the shoulder joint.

An initial good improvement is frequently reported
in studies using corticosteroid injection for FS!?%3,
The beneficial value of additional physiotherapy was
also reported by Carette et a/®". In his clinical trial,
corticosteroid injection followed by physiotherapy
provided a faster recovery of shoulder function compared
to injection alone, or placebo injection combined
with physiotherapy. Ryans et al*® conducted a RCT
comparing four treatment strategies for FS. The authors
concluded that corticosteroids were effective for pain
relief and shoulder disability in the short-term, and
physiotherapy was effective in restoring external rotation.
In both studies, the differences were most distinct at the
early follow-up and at 6 and 12 wk, but not significant
after more than three months. This is quite similar
to our findings. A reason for this might be the self-
limiting natural course of the disease. Nevertheless, the
beneficial effect of physiotherapy in the short-term can
be of clinically-relevant value in case the duration of
both symptoms and disabilities is shortened with this
strategy.

On the contrary, other studies do not support the
use of physiotherapy in the treatment of FS#?4, In
a systematic review, Blanchard et a** found inferior
results of PT compared to corticosteroid injection. Some
even consider physiotherapy to be inappropriate during
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early (painful) stage of FS?*l. A possible explanation
for inferior results from physiotherapy in the treatment
of FS is inadequacy to take in to account the tissue irri-
tability level. Irritability is a term to reflect the tissue’s
ability to handle physical stress, presumably related to
the extent of inflammatory activity. Tissue irritability
can be categorized into three levels based on: patient
reported pain, pain at end ROM, and the difference
between active and passive ROM™®\. PT intensity can
vary in the length of treatment, frequency of sessions,
intensity of mobilization techniques, and types of
exercises. Intensive physiotherapy at an early stage
of FS without taking into account the tissue irritability
level, can potentially worsen the symptoms of FS. For
example, Diercks et al*® reported a negative effect of
PT, including passive stretching and manual mobilization,
compared to supportive therapy within pain limits.
However, no corticosteroid injections were used in the
trial of Diercks et al**. Intra-articular corticosteroids
have an anti-inflammatory effect, which is likely to
attenuate tissue irritability'*”’. We believe that in order
to optimize treatment of early-stage FS, PT intensity
should be guided by tissue irritability level. Moreover, PT
is preferably started after an intra-articular corticosteroid
injection.

In this prospective RCT, the study population was
clearly defined according to strict criteria to include
patients with idiopathic FS in stage one or two with
symptoms lasting at least three months. The cortico-
steroid injections were administered under ultrasound
guidance by experienced radiologists. Rehabilitation was
performed according to a uniform physiotherapy protocol
and carried out by specialized shoulder physiotherapists.
The ROM measurements were assessed by the treat-
ing orthopedic surgeon. Although not blinded for the
allocated intervention, these measurements were done
consistently and by an experienced surgeon.

The major limitation of this study is the relatively
small number of included patients. The results of this trial
should therefore be interpreted with caution. A sample
size of 41 subjects per group with a power of 90%, alpha
0.05 and a 10% drop-out rate was calculated at the
beginning of the study. This was based on the primary
outcome parameter SPADI, with a minimal clinically
important difference of 13 and a standard deviation
of 17. Unfortunately, it was impossible to include this
number of patients within a reasonable period of time.
This was attributable to two factors. Firstly, the costs for
physiotherapy were supported by the Slotervaart Center
of Orthopedic Research and Education, however this was
only available for a limited number of patients. Three
separate research grant applications for funding of the
trial were declined. Secondly, there was an unexpected
amount of unwillingness to participate among eligible
patients. We tried to increase the number of inclusions
by attracting attention for the trial in several ways.
Printed posters were exposed in the waiting rooms of the
Orthopaedic Department, an article about the trial was
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published in the local hospital journal, and an information
letter was sent to more than 200 general practitioners
in the catchment area. However, even with these small
numbers, a positive effect of physiotherapy was observed
up to three months of follow-up. It is possible that more
significant differences between both treatment groups
would have been found with a larger number of included
patients.

A control group without corticosteroid injection was
not made available in the study design to monitor the
true natural course of the condition. This was because
of our assumption that this could raise more difficulties
persuading patients to participate in the trial. Study
patient compliance to physiotherapy sessions was not
recorded. However, a high compliance rate was expected,
as the provided PT was free of charge. We are not aware
of any patient cross-over, i.e., starting physiotherapy
on their own once assigned to the non-PT group. A
possible explanation for inferior SPADI scores and ROM
measurements at 6 wk in the non-PT group could be the
confounding role of diabetes in two patients in this group.
A prolonged refractory course of FS can be expected
with diabetes®?*), However, the results from additional
analysis that excluded these two diabetic patients did not
change the conclusions.

Nevertheless, it is important to note that there is no
clear understanding of the exact mechanism responsible
for the natural course of FS as well as its improvement
over time for most patients. We do agree that an
important aspect of treatment is expert advice and
the education of patients, with attention paid to the
patients’ perspectives regarding their expectations and
experiences with FS.

With the results of this trial and the current literature,
we suggest to offer patients additional PT after an intra-
articular corticosteroid injection in the treatment of early-
stage FS. The SPADI scores, ROM and pain at night
scores are significantly better in the PT group vs the
non-PT group at 6 wk. With time, the positive effect of
PT had faded out. There were no significant differences
between patients in both groups at the final follow-up
at 26 wk. Additional PT can improve shoulder function
and shorten the duration of functional limitations during
recovery for early-stage FS patients up to the first three
months.

ARTICLE HIGHLIGHTS

Research background

Frozen shoulder (FS) is a common cause of shoulder pain and disability. A
contracted capsule with a decreased capsular volume leads to a typical loss
of passive external rotation seen in FS. Physiotherapy and corticosteroid
injections are the most widely used treatment modalities in FS, in both primary
and secondary healthcare settings.

Research motivation

Corticosteroid injections demonstrated a positive effect on shoulder pain
and range of motion (ROM), at least in the short term. However, the role
of physiotherapy in the treatment of FS is more uncertain. For example,
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supervised neglect, consisting of supportive therapy and exercises within pain
limits, has also been advocated as an appropriate treatment for FS.

Research objectives

The objective of this randomized controlled trial was therefore to investigate
the additional value of physiotherapy treatment (PT) after an intra-articular
corticosteroid injection in the management of early stage idiopathic FSs. It is
hypothesized that additional physiotherapy is superior to corticosteroid injection
alone with respect to ROM and shoulder function.

Research methods

A two center prospective randomized controlled trial was undertaken. Patients
with painful early-stage idiopathic FS were eligible for inclusion. After written
consent, patients were randomly allocated into two groups. All patients
received an ultrasound-guided intra-articular corticosteroid injection. One group
underwent additional PT and the other group did not (non-PT). The primary
outcome measure was the SPADI. Secondary outcomes were pain (NPRS),
ROM, quality of life (RAND-36 score), and patient satisfaction. Follow-up was
scheduled after 6, 12 and 26 wk.

Research results

Twenty-one patients were included, 11 patients in the non-PT and ten in the
PT group. Both treatment groups showed a significant improvement at 26 wk
for SPADI score. At the 6 wk follow-up, median SPADI score was significantly
decreased in the PT group (14 IQR: 6-38) vs the non-PT group (63 IQR: 45-76)
(P =0.01). Significant differences in all three ROM directions were observed
after 6 wk in favor of the PT group (P < 0.02 for all directions). At 26 wk, both
groups did not differ significantly with respect to any of the outcome parameters.
No complications were reported in both groups.

Research conclusions

Intra-articular corticosteroid infiltration is effective in the treatment of FS.
Additional PT can improve shoulder function and shorten the duration of
functional limitations during the recovery of early-stage FS patients up to the
first three months. The physiotherapy intensity should be guided on tissue
irritability. Future research should focus on the different populations other than
idiopathic FSs, like post-operative or post-traumatic FSs. Furthermore, a small
subset of patients is not satisfactorily treated with conservative treatment as an
injection and physiotherapy. It would be very interesting to investigate if these
patients with a prolonged and refractory course of disease could be identified at
an early time point.

Research perspectives
It would be very interesting to investigate if these patients with a prolonged and
refractory course of disease could be identified at an early time point.
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