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Background: Subacromial corticosteroid injections are frequently used for short-term pain relief in
patients with subacromial impingement syndrome (SIS). However, the efficacy of corticosteroid injections is
contested. The purpose of this study is to assess patient reported outcome measures (PROMs) and evaluate
the duration of pain relief following a single subacromial corticosteroid injection to treat SIS.

Methods: This prospective, single center cohort study enrolled 34 patients with a diagnosis of SIS.
Participants received one subacromial corticosteroid injection in the affected shoulder and were evaluated at
baseline, 2-week, 3- and 6-month post-injection.

Results: Participants had statistically significant improvements at 3- and 6-month post injection in Visual
Analogue Scale (VAS) pain, Western Ontario Rotator Cuff index (WORC), Shoulder Pain Disability Index
(SPADI), and the 36-Item Short Form Survey (SF-36) subsections of pain, physical functioning, physical
functioning role limiting, emotional role limiting and energy.

Conclusions: Our study addresses some of the inconsistencies in the literature and supports the practice of
administering subacromial corticosteroid injections for patients with SIS as patients demonstrated clinically
significant improvements in VAS pain and other PROMs at both 3- and 6-month post-injection.
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Introduction Subacromial corticosteroid injections may be used as
a palliative treatment option when other conservative

The ability of subacromial corticosteroid injections to . .
treatments such as rest, non-steroidal anti-inflammatory

alleviate pain and increase function in patients with shoulder drugs (NSAIDs), physical therapy, cryotherapy, ultrasound

pain is not clearly demonstrated by the orthopedics
literature. Shoulder pain is extremely common and can be
functionally debilitating, affecting patients of all ages and
activity levels. Subacromial impingement syndrome (SIS)
is the most common cause for shoulder pain (1,2). SIS is
defined as compression and mechanic abrasion of rotator
cuff tendons, long head of biceps tendon and subacromial

bursa under the coracoacromial arc during arm elevation (3).
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electromagnetic radiation and activity modification have
failed (4-6). Despite numerous randomized control trials
and systematic reviews, the effectiveness of corticosteroid
injections remains unknown. In a recent meta-analysis
of randomized control trials, subacromial corticosteroid
injection was reported to not reduce pain intensity any
more than a placebo (7). Nevertheless many authors
demonstrated good short term pain relief when used
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alongside other conservative treatment measures such as
NSAIDs and therapeutic exercise (8,9). Due to the lack of
supportive evidence in the current literature, the American
Academy of Orthopedic Surgeons (AAOS) clinical practice
guidelines for optimizing the management of rotator cuff
conditions cannot recommend for or against the use of
subacromial corticosteroid injections (10).

Despite the lack of supportive evidence, subacromial
corticosteroid injections remain a standard practice in
orthopedic care. The purpose of this study is to address
the inconsistency in the literature by investigating whether
corticosteroids provide significant short-term pain relief in the
clinical setting utilizing pain and patient reported outcome
measures (PROMs). We hypothesized that subacromial
corticosteroid injections will relieve subacromial impingement
syndrome related pain for a period of three months’ post-
injection, but that the benefit will not carry over to six months’
post-injection. Our findings have the potential to provide
evidence to support the way subacromial injections are
currently used in the clinical setting to treat SIS.

Methods

The study was approved by our Institutional Review
Board (IRB #2013P001198) and study participants were
prospectively enrolled from the senior author’s clinic.
All subjects who presented to the clinic with subacromial
impingement syndrome and were both offered and decided
to undergo a subacromial corticosteroid injection for
temporary shoulder pain relief were asked to participate in
the study. Inclusion/exclusion criteria were described, and
if the patient was eligible and interested in participating,
the study consent followed by the pre-injection survey were
completed prior to the injection.

The inclusion criteria for the study were: (I) diagnosis of
subacromial impingement syndrome (II) positive Neer and
Hawkins signs (III) greater than 35 years old (IV) radiograph
of affected shoulder within the past year and (V) English
speaking. The exclusion criteria were: (I) prior subacromial
injection of a corticosteroids within previous 1 year of the
affected shoulder (II) prior shoulder surgery of the affected
shoulder (III) current use of prescription narcotic pain
medication (IV) systemic disease (i.e., rheumatoid arthritis or
Lupus) (V) metabolic disease (i.e., Paget’s disease) (V1) pain
disorder (i.e., Fibromyalgia, Reflex Sympathetic Dystrophy)
(VII) cervical radiculopathy (VIII) arthritis (IX) fracture of
the affected shoulder and (X) pregnancy.

Participants were recruited at the time of subacromial
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corticosteroid injection. They received one subacromial
injection from a posterior portal while seated with 2 mL
of Kenalog-10® (triamcinolone acetonide; Bristol Meyers
Squibb) and 6 mL of 1% lidocaine (Hospira Inc.) without
epinephrine. All injections were performed by a board-
certified and fellowship trained orthopedic surgeon. All
patients were encouraged to enroll in physical therapy
following their corticosteroid injection. Pre-injection surveys
were administered before the injection. Data was also collected
at 2-week, 3- and 6-month after the date of injection. The
PROMs collected were the Western Ontario Rotator Cuff
index (WORC) (11). Shoulder Pain and Disability index
(SPADI) (12), 36-Item Short Form Survey (SF-36), and Visual
Analog Scale (VAS) for pain (13). At the 2-week time point,
the only outcome collected was VAS pain score. Demographic
data including age, sex, BMI, duration of symptoms, and
smoking status were collected at the time of enrollment.

The pre-injection survey was completed in the office
on an iPad and the 2-week, 3- and 6-month post-injection
surveys were collected and managed using REDCap
(Research Electronic Data Capture), which is a secure web-
based application designed to support data capture for
research studies (14).

Statistical analysis

The nonparametric Wilcoxon rank-sum test was used to
determine whether differences in PROMs were statistically
significant between pre-injection and 3-month and between pre-
injection and 6-month. Statistical significance was obtained at an
alpha level of 0.05. All statistical analysis was conducted in Stata
Statistical Software (StataCorp., College Station, TX., 2015).

In addition to statistical significance, the minimally
clinically important difference (MCID) was assessed for all
PROMs that had established MCID values in the literature.
The VAS pain scale and SPADI had available MCID values
in the literature. For the VAS, an MCID value of 1.7 points
was used for assessing the clinical impact of the results (13).
For SPADI, a change of 8 points was used as the MCID
value (15). There was no MCID established for WORC in
the literature, although the minimally important difference
(MID) has been defined as an 11.7% change in total
score (11). No established MCID or MID was available for
the SF-36 questionnaire based on our literature search.

Results

There were 34 patients enrolled in the study with a mean
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Table 1 Demographic data for full cohort, 3-month follow-up cohort and 6-month follow-up cohort
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Demographics

Full cohort, overall (n=34)

3-month follow-up cohort,
overall (n=23)

6-month follow-up cohort,
overall (n=20)

Sex

Male 5/34 (14.7)

Female 29/34 (85.3)
Average age in years (SD) 51.3 (8.2)
Average BMI (SD) 27.8 (6.4)
Average duration of symptoms in months (SD) 5.4 (6.0)
Smoke

Current smoker 0/34 (0)

Former smoker

11/34 (32.4)

Never smoker 23/34 (67.6)
Enrolled in physical therapy

Yes 29/34 (85.3)

No 5/34 (14.7)

3/23 (13.0)
20/23 (87.0)
51.1(7.4)
27.9 (5.6)

5.5 (6.5)

0/23 (0)
7/23 (30.4)
16/23 (69.6)

20/23 (87.0)
3/23 (13.0)

3/20 (15.0)
17/20 (85.0)
51.1(7.2)
28.2 (5.5)
7.0 (6.9)

0/20 (0)
6/20 (30.0)
14/20 (70.0)

17/20 (85.0)
3/20 (15.0)

Table 2 Data at 3-month follow-up

PROM

Pre-injection, mean (SD)

3-month post-injection, mean (SD)

Wilcoxon P value

VAS pain score 5.96 (2.28)
WORC percentage 42.3 (14.2)
SPADI percentage 57.6 (19.0)
SF-36 pain 40.7 (16.8)
SF-36 physical functioning 75.4 (9.4)
SF-36 physical functioning-role limiting 32.6 (36.5)
SF-36 emotional-role limiting 57.8 (42.9)
SF-36 energy 59.6 (18.6)
SF-36 emotional 75.1 (14.7)
SF-36 social 87.5 (14.1)
SF-36 general health 79.3 (12.2)

2.51 (2.44)
69.9 (22.1)
26.9 (25.2)
66.0 (24.1)
84.8 (12.2)
66.3 (38.9)
82.6 (31.6)
71.1 (13.4)
79.3 (13.9)
91.3 (14.8)
82.2 (10.3)

0.0001

0.0002

0.0001

0.002

0.008

0.005

0.019

0.001
Not significant, 0.114
Not significant, 0.189
Not significant, 0.126

age of 51.3 years and an average of over 5 months of
shoulder symptoms. Twenty-three patients completed the
3-month survey, giving a 68% follow-up rate at 3 months.
Twenty patients completed the 6-month survey, giving a
59% follow-up rate at 6 months. There was a significant
difference in sex/gender of the cohort which was 14.7%
male (n=5) and 85.3% female (n=29). Twenty-nine (85.3%)
patients enrolled in physical therapy during the study and
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5 (14.7%) patients never enrolled in physical therapy. The
demographic characteristics for the whole cohort, the
cohort of patients who completed the 3-month follow-
up, and the cohort of patients who completed the 6-month
follow-up are listed in Tuble 1 respectively. Complete pre-
injection versus 3-month follow-up PROM data can be
seen in Tuble 2, and complete pre-injection versus 6-month
follow-up PROM data can be seen in Tuable 3. The VAS pain
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Table 3 Data at 6-month follow-up
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6-month post-injection, mean (SD) Wilcoxon P value

PROM Pre-injection, mean (SD)
VAS pain score 5.89 (2.49)
WORC percentage 42.5(14.4)
SPADI percentage 56.5 (19.4)
SF-36 pain 40.3 (16.7)
SF-36 physical functioning 74.8 (11.8)
SF-36 physical functioning-role limiting 35 (34.8)
SF-36 emotional-role limiting 58.3 (43.1)
SF-36 energy 60.0 (16.1)
SF-36 emotional 74.6 (13.9)
SF-36 social 84.4 (15.1)
SF-36 general health 77.8 (11.5)

1.63 (1.95) 0.0003
77.4 (23.4) 0.0002
20.3 (21.8) 0.0001
77.9 (16.7) 0.0001
81.0 (22.7) 0.047
83.8 (36.5) 0.0004
86.7 (33.2) 0.017
69.3 (14.8) 0.022
79.2 (10.5) Not significant, 0.148
94.4 (9.5) 0.022
81.0 (9.7) Not significant, 0.127

Table 4 Two-week VAS pain score data (N=29)

PROM Pre-injection, mean (SD) 2-week post-injection, mean (SD) Wilcoxon P value
VAS pain score 6.06 (2.45) 3.46 (2.03) 0.0001
score (0 being no pain, 10 being the worst pain possible), Discussion

WORC percentage, SPADI percentage, and the SF-36
subsections of pain, physical functioning, physical function-
role limiting, emotion-role limiting, and energy were all
statistically significantly improved at both 3- and 6-month.
Additionally, the VAS pain score was significantly reduced at
the 2-week post-injection time point compared to the pre-
injection time point from a mean VAS pain score of 5.9 at pre-
injection to 2.5 at 2-week post-injection, as seen in Tible 4.

The average change in VAS pain score at each study
timepoint meet the MCID value of at least 1.73 cm change
on a 10 cm scale (13). At 2-week, 66% of patients reported
a change in VAS pain that exceeds the MCID change of
1.7/10. The percentage of patients who reported a change
in VAS pain from pre-injection that exceeds the MCID
were 70% and 78% at 3- and 6-month respectively. While
there is not a MCID established for WORC, our results
reach the minimally important difference (MID) of an
11.7% change in total score at each study time point (11).
Finally, the MCID for SPADI has been established as a
change of 8 points and our results reach this MCID at each
study timepoint (15) (Tables 2,3).
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Providing evidence for standard clinical practice is an
obligation for all physicians. The current studies assessing
the efficacy of subacromial corticosteroid injections to
temporarily relieve shoulder pain are insufficient. Due
to the combination of a lack of consensus and paucity of
high level studies investigating subacromial corticosteroid
injections, the AAOS clinical practice guidelines deemed
corticosteroid injection efficacy as “inconclusive”. The
literature demonstrates conflicting results and lack strong
evidence and objectivity in duration when assessing patient
outcomes after subacromial corticosteroid injections
(8,9,16,17). Akgiin er al. found that injections were
beneficial for short term pain relief (3-month) when used
alongside NSAIDs and therapeutic exercise in an acute
phase of SIS. However, this study lacked a significant
sample size and failed to utilize a global health quality
measure such as the SF-36. Blair et /. concluded short
term relief was achieved but had a wide range of follow-
up duration and failed to collect outcomes from patients
at well-defined time points. A more objective study with
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consistent follow up durations is necessary. Vecchio ez al.
concluded that subacromial corticosteroid injections and
controls had no statistically significant difference in regards
to pain relief (18). A meta-analysis of randomized control
trials of corticosteroid injection for rotator cuff tendinosis
compared with placebo injection demonstrated that a
corticosteroid injection did not reduce pain intensity more
than a placebo injection at the 3-month assessment (7). The
review of randomized control trials by Buchbinder ez 4.
suggested that subacromial corticosteroid injection provided
a small benefit over placebo in some trials however found
no benefit of corticosteroid injection over NSAID use in a
pool of three trials (6). In contrast, a systematic review by
Arroll et al. reported significant improvement of symptoms
with subacromial corticosteroid injections versus placebo
for shoulder pain (19).

This study addresses some of our concerns with
the current literature by utilizing validated PROMs at
distinct post-injection time points. At 3-month, there was
a statistically significant improvement of pre-injection
WORC percentage, SPADI percentage, and the SF-36
subsections of pain, physical functioning, physical function-
role limiting, emotional-role limiting and energy. At
6-month, there was a statistically significant improvement
of pre-injection WORC percentage, SPADI percentage,
and the SF-36 subsections of pain, physical functioning,
physical function-role limiting, emotional-role limiting,
energy and social. Contrary to our original hypothesis that
the benefit of a corticosteroid injection would not carry
over to the 6-month mark, patients still reported significant
improvement on average at 6-month post-injection. The
significant improvement in pain and function at both 3-
and 6-month supports the practice of treating SIS with
subacromial corticosteroid injections. This is in keeping
with the results of the systematic review by Arroll ez a/. who
also demonstrated a significant improvement in symptoms
after treatment with a subacromial corticosteroid injection.
It is also consistent with the results of Akgiin et 4/. and
Blair ez al., both of which reported alleviating pain in the
short term. For the VAS pain scale and the average change
in VAS pain score exceeds the MCID at 2-week, 3-, and
6-month post-injection. For the SPADI, the average change
exceeds the MCID at both 3- and 6-month and for the
WORC, the average change exceeds the MID at 3- and
6-month post-injection.

The major limitations to this study are the small sample
size and lack of control group. Future studies should
aim to have a larger sample size to allow for stronger
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conclusions. Another potential limitation of this study
is patient participation in physical therapy. While it is
difficult to determine if the improvement in symptoms
were due to injection combined with physical therapy or
physical therapy alone, the injection was critical to patients
previously in too much pain to participate in a physical
therapy program. The significant initial drop in VAS scores
at 2-week post-injection from 5.9/10 to 2.9/10 was likely
due to the corticosteroid injection. This improvement
in pain allowed patients to participate fully in a physical
therapy program and ultimately improve their function,
pain and range of motion in the affected shoulder.

Conclusions

The results of this study support the practice of treating SIS
with subacromial corticosteroid injections in the clinical
setting given the significant improvement in pain and
function at both 3- and 6-month, as measured by the VAS
pain score, WORC, SPADI, and SF-36 subsections of pain,
physical functioning, physical functioning role limiting,
emotional role limiting, and energy. The improvements in
VAS pain and SPADI meet the MCIDs for these scores at
all study time points and the WORC meets the MID at all
study time points lends support to the clinical significance
of these findings.
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