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Subacromial Injections of Corticosteroids and Xylocaine for
Painful Subacromial Impingement Syndrome
Chung-Ming Yu, MD; Chih-Hwa Chen, MD; Hsien-Tao Liu, MD; Ming-Hsun Dai, MD;
I-Chun Wang, MD; Kun-Chung Wang, MD
Background: Subacromial impingement syndrome, with pain and limited motion, is a
common disease encountered daily in clinics. This study determined the efficacy of subacromial injections of corticosteroids and local anesthesia for
treatment of painful subacromial impingement syndrome.
Methods:
A total of 238 shoulders in 209 patients, with regular follow-up, were
enrolled in this study. Mean patient age was 51 years (range 31-72 years).
Each patient complained of shoulder pain with progressive motion limitation
present for more than one month, which was not relieved by various nonsurgical treatments. The mean duration of symptoms before injection was five
months (range 1-12 months). Each patient had a positive Neer impingement
sign, Hawkins impingement sign, painful tendon sign, limited range of
motion and did not show clinical evidence of a rotator cuff tear. Each patient
was administered an injection of 1 ml of 2% Xylocaine and 1 ml of Rinderon
suspension. A second injection was administered one week later for patients
without obvious improvement. Following injections, patients were instructed
to perform a home rehabilitation program for four weeks. Follow-up examinations were scheduled for one, two and four weeks, and three, six, nine and
12 months after injection. Outcome measures included the Constant-Murley
score and shoulder range of motion.
Results:
At follow-up four weeks after the first injection, 216 shoulders (91%) had
satisfactory improvement in amount of pain and range of motion: mean
improvements in the active range of motion of forward elevation, abduction,
internal rotation and external rotation were 56°, 48°, 18° and 22°, respectively. However, at the first year follow-up, the satisfaction rate was slightly
down at 88%, and 19 shoulders (8%; 16 patients) had recurrent pain and
motion limitation after an average of 5.4 months (range 3-12 months). Each
of these patients received another injection. Surgery was recommended for
22 shoulders (9%; 18 patients) that did not have satisfactory improvement.
Of these patients, eight shoulders (seven patients) had a partial tear of the
rotator cuff and 10 shoulders (eight patients) had complete rotator cuff tears.
Conclusion: Subacromial injection of corticosteroids and local anesthesia is an effective
therapy for the treatment of symptomatic subacromial pathology, such as
impingement pain, tendonitis and bursitis. The injection can substantially
reduce pain and increase range of motion of the shoulder. If there is no
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improvement following injections, a rotator cuff tear should be suspected.
(Chang Gung Med J 2006;29:474-9)
Key words: subacromial impingement syndrome, subacromial injection.

S

ubacromial impingement syndrome, a common
cause of shoulder pain and motion limitation, is a
common disease encountered daily in clinics.(1) This
chronic repetitive syndrome, characterized by constant attrition and microtrauma, causes a progressive
inflammatory process and subsequent degenerative
process within the rotator cuff. Once diagnosed, the
initial therapy for subacromial impingement syndrome is nonsurgical, and may include modification
of activities, analgesic nonsteroid anti-inflammatory
drugs, cryotherapy, ultrasound, electromagnetic radiation, corticosteroid injection and physical therapy.(24)

This study investigated the efficacy of subacromial injections of corticosteroids and local anesthesia
for the treatment of painful subacromial impingement syndrome.

METHODS
Between 2000 and 2004, a total of 264 shoulders in 233 patients were given subacromial injection
in our orthopedic clinic. Twenty-four patients were
excluded from our study due to loss of follow-up.
Two hundred and thirty eight shoulders in 209
patients (52 males and 157 females), with regular
follow-up of more than 12 weeks, were enrolled in
this study. The mean age was 51 years (range 31-72
years). No patient had a previous history of significant shoulder trauma. Each patient complained of
shoulder pain with progressive motion limitation for
more than one month, which was not relieved by various nonsurgical treatments. The mean duration of
symptoms prior to injection was five months (range
1-12 months).
At pre-injection assessment, a detailed physical
examination was performed. Those patients with
symptoms around the shoulder, such as septic shoulder (erythema, swelling, local heat), shoulder instability (apprehension test positive, relocation test positive), cervical spondylosis (Spurling test positive),
biceps tendonitis (Yergason test positive, Speed test
positive) and acromioclavicular joint pain, should be
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excluded from a diagnosis of subacromial impingement syndrome and undergo other treatments. Each
patient in this study had a positive Neer impingement
sign,(5) Hawkins impingement sign,(6) painful tendon
sign, limited range of motion and did not show
strong clinical evidence of a rotator cuff tear (for
example, there was neither positive drop arm test nor
partial or full-thickness rotator cuff tear identified by
ultrasonography).(7) Due to the limitation of revealing
soft tissue pathology, a plain shoulder X-ray examination was not a routine procedure.
The shoulder function was evaluated with
Constant’s score (8) (pain, activity level, range of
movement, power) and was documented meticulously before injection. Subacromial injection of 1 ml
Rinderon (betamethasone) and 1 ml of 2% Xylocaine
suspension was administered with a 21-gauge needle
(Fig. 1). The needle was inserted under the anterolateral aspect of the acromion(9) (Fig. 2) carefully avoiding an injection directly into the rotator cuff tendon
by documenting any unrestricted flow of the solution
through the syringe. The effect of steroid injection is
rapid, so if the patient did not improve within one
week the injection may have been given in the wrong
area, rather than in subacromial space, or the dose
may have been insufficient. Therefore, a second
injection was administered one week later for those

Fig. 1 The two drugs used for subacromial injections: left,
2% Xylocaine; right, Rinderon (betamethasone).
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Fig. 2 The entry point for a subacromial space injection is
inferior to the corner of the acromion process. The needle is
parallel to the under surface of the acromion and is inserted
about 3.5 to 4 cm deep.

patients without obvious improvement. After injection, patients were instructed to perform a 4-week
rehabilitation program at home. The results were
analyzed statistically by a paired t-test with statistical
significance set at p < 0.05.

RESULTS
Follow-up examinations were scheduled at one,
two and four weeks, and three, six, nine and 12
months after injection. The mean duration of followup was 33 weeks (range 12-55 weeks). One hundred
and ninety one shoulders (168 patients) achieved
improvement immediately after the first injection.
Forty-seven shoulders in 41 patients received a second injection one week after the first injection. Of
these 47 shoulders, 25 shoulders (23 patients)
improved after the second injection. Further studies
and surgical interventions were performed on 22
shoulders (18 patients) that had a poor response to
the second injection. At the follow-up evaluation
four weeks after the first injection, 216 shoulders
(91%; 191 patients) achieved improvement in the
amount of pain and range of motion. The mean
improvements in the active range of motion of forward elevation, abduction, internal rotation and
external rotation were 56°, 48°, 18° and 22°, respectively. Pre-injection and post-injection shoulder
range of motions are shown in Table 1. The
Constant’s score was employed to rate pain and func-
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tion before injection and at follow-up (Table 2). The
total Constant’s scores were 44 before injection and
79.6 after injection (p < 0.01).
At the one year follow-up there were 19 shoulders (8%; 16 patients) that had recurrent pain and
motion limitation after an average of 5.4 months
(range 3-12 months). Of these 19 shoulders, 17
received only one injection and two received two
injections, initially. Each of these patients chose to
receive another injection; 11 improved greatly but
eight did not improve. The rate of satisfactory
improvement at final follow-up (12-55 weeks following injection) was 88% (208 shoulders; 183
patients). Surgery was recommended for 22 shoulders (9%; 18 patients) that did not achieve satisfactory improvement after the initial two injections of corticosteroids and Xylocaine. Prior to surgery, each
patient underwent magnetic resonance imaging or
arthrography(10) studies to obtain a definitive diagnosis. Of these patients, eight shoulders (3%; seven
patients) had a partial rotator cuff tear, 10 shoulders
(4%; eight patients) had a complete rotator cuff tear
and four shoulders (1.7%; three patients) had calcific
tendonitis of the rotator cuff but no tear. Patients
Table 1. Shoulder Range of Motion Before and Four Weeks
After Injection
Shoulder Motion

Before Injection

After Injection

110°
36°
32°
34°

166°
84°
50°
56°

Forward Elevation
Abduction
Internal Rotation
External Rotation

Table 2. Functional Evaluation Before and Four weeks After
Injection According to Constant’s Score

Pain
Activities
Activity level
Positio
Range of motion
Abduction
Flexion
Internal rotation
External rotation
Power
Total

Normal

Before
injection

After
injection

15
20
10
10
40
10
10
10
10
25
100

3
6.5
2.5
4
27.1
6.5
6.4
7.2
7
8
44

12
14.8
7.8
7
37.3
9.2
9.5
9.2
9.4
14.5
79.6

p value

< 0.01

Chang Gung Med J Vol. 29 No. 5
September-October 2006

477

Chih-Hwa Chen, et al
Subacromial injection for impingement syndrome

with rotator cuff tears underwent acromioplasty
decompression and debridement or repair. There
were no injection- or surgery-related complications.

DISCUSSION
Subacromial impingement syndrome is an
extremely common source of shoulder and arm pain
caused by ordinary use. The syndrome is characterized by narrowing of the subacromial space due to
the presence of an anterior acromial spur or inferior
acromioclavicular osteophytes (11) with secondary
impingement of the bursa surface of the rotator cuff
on the undersurface of the acromion.(12)
The clinical symptoms and signs are pain (on
the top and front of the shoulder), mild weakness
(worsening with overhead activity), shoulder stiffness and popping (bursitis).
White et al. compared subacromial corticosteroid injections (triamcinolone acetonide) and oral
indomethacin therapy and suggested that there is no
difference in the short-term efficacy of oral nonsteroidal therapy compared with local corticosteroid
injection. Their study, however, was not powered and
only 22 patients received six weeks of follow-up,
resulting in a possible type 2 error.(6,13) Blair et al.
demonstrated that subacromial injection of corticosteroids is an effective short-term therapy for symptomatic subacromial impingement syndrome.(14) Our
investigation also showed that patients with symptomatic subacromial impingement syndrome achieved
significant improvement in shoulder pain and range
of motion following corticosteroid injections. The
rate of satisfactory improvement was 91% at four
weeks after the first injection and 88% at the one
year follow-up. If there was no obvious and immediate improvement, a rotator cuff tear or severe calcific
tendonitis were highly suspected. Further examination and definitive therapy was required.
Subacromial injection of corticosteroids has
potential side effects. Laboratory studies have identified temporary loss of strength after intratendinous
injection of corticosteroids, although few long-term
deleterious effects have been observed. Clinically,
direct injection into the tendon has reportedly caused
late rupture.(15) Therefore, injection must be into the
correct subacromial space and performed by a welltrained and experienced doctor; otherwise using
sonographic-guided (16) or mixed-contrast material
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with a fluoroscope monitor(17,18) to achieve injection
accuracy is justified.
Additionally, corticosteroids may have a deleterious effect on cartilage (either through an inadvertent injection into the glenohumeral joint rather than
the subacromial space, or as a result of a full-thickness rotator cuff tear allowing communication
between the subacromial space and glenohumeral
joint). Injection of corticosteroids in the presence of
a rotator cuff tear can also damage tissue available
for later repair. Bjorkenheim et al. demonstrated that
a series of more than three preoperative injections of
corticosteroids was associated with failed rotator cuff
repair.(19) Therefore, we recommended that patients
receive at most two subacromial injections of corticosteroids.
In this study, patients were injected with corticosteroids and Xylocaine to reduce the possibility of
acute discomfort caused by corticosteroids alone.
This combination with Xylocaine may confound the
results analysis in two ways. First, Xylocaine alone
may have a therapeutic effect.(20) Alvarez et al. found
that betamethasone was no more effective than
Xylocaine alone in short-term (24 weeks) followup.(21) Furthermore, it remains unknown how corticosteroids and Xylocaine interact in vivo. Second,
whether there is a placebo effect caused by subacromial injection (without steroid content) is unclear. A
further prospective study with a control group is
required to identify the efficacy of corticosteroid
injections for subacromial impingement syndrome.
Subacromial injection of corticosteroids and
local anesthesia is an effective, safe and simple therapy for symptomatic subacromial pathologies, such
as impingement pain, tendonitis and bursitis. The
injection can substantially reduce shoulder pain and
increase range of motion. If there is no improvement
following injection, a rotator cuff tear should be
highly suspected.
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