
Background: As nonsteroidal anti-inflammatory drugs (NSAIDs) and steroids have similar effects, steroids can be avoided to reduce ad-
verse effects. This study aimed to compare the differences in symptom improvement after subacromial injection of steroids or NSAIDs. 
Methods: Sixty patients with rotator cuff syndrome for at least 3 months were enrolled and divided into steroid and NSAID groups. The 
steroid group received a mixture of 1 mL of triamcinolone acetonide (40 mg/mL) and 1 mL of lidocaine hydrochloride 2%, while the 
NSAID group received a mixture of 1 mL of Ketorolac Tromethamine (30 mg/mL) and 1 mL of lidocaine hydrochloride 2%. The patients 
were assessed before and at 3, 6, and 12 weeks after the procedure. Shoulder scores from visual analog scale (VAS), American Shoulder and 
Elbow Surgeons (ASES), and University of California Los Angeles (UCLA) were used for evaluation. 
Results: Both groups showed improvements in the clinical outcomes. Overall VAS, ASES, and UCLA scores improved from 6.9, 32.7, and 
16.0 before the procedure to 2.0, 1.2, and 1.1; 81.5, 87.6, and 88.5; and 29.7, 31.8, and 32.0 at weeks 3, 6, and 12 weeks after the procedure, 
respectively. Twenty-six patients (86.7%) in the steroid group and 28 (93.3%) in the NSAID group reported satisfactory treatment out-
comes. There were no significant differences in the outcomes between the two groups (p=0.671). 
Conclusions: Subacromial injection of NSAIDs for rotator cuff tendinitis with shoulder pain had equivalent outcomes with those of steroid 
injection at the 12-week follow-up. 
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INTRODUCTION 

The most common cause of shoulder pain is impingement syn-
drome in the subacromial space, which consists of the rotator 
cuff, bursa, and coracoacromial ligament [1]. Impingement be-
tween the humeral head and coracoacromial arch is associated 

with osteophytes within the acromion, weakening of the rotator 
cuff, and mismatch of shoulder movements [2]. Various treat-
ment modalities, including medication, physical therapy, in-
tra-articular injection, and operative decompression, are used to 
treat impingement syndrome [3]. 

Intra-articular injections are easily performed in outpatients. 
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Corticosteroids have been widely used in intra-articular injec-
tions for treatment of impingement syndrome because of their 
strong anti-inflammatory effects [4-8]. However, repeated use of 
steroids is not advisable due to resulting possible tears and weak-
ening of the ligament or tendon in the shoulder, delayed healing, 
decrease in immunity, increased incidence of bacterial infection, 
and fluctuating blood glucose level [9-12]. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) and plate-
let-rich plasma have been proposed as injectable options [13-15]. 
NSAIDs have been widely used, and their effectiveness in reduc-
ing pain and inflammation, in addition to their stability when 
administered orally or as intramuscular injections, has been 
demonstrated. Several authors have reported that an intra-articu-
lar ketorolac injection is effective and safe for articular cartilage, 
ligament, and joint function [14,16]. However, the exact method 
of injection and the effective dose are unknown. 

The aim of this prospective, double-blinded study was to eval-
uate the short-term effect of subacromial injection of NSAIDs 
compared with the outcomes of steroid injections. If NSAIDs 
have effects equivalent to those of steroids, the adverse effects as-
sociated with steroids could be avoided with the use of NSAIDs. 
The exact method of injection for geriatric patients was estab-
lished, and three established score systems were adopted for eval-
uation. 

METHODS 

Demographic Data 
The data were obtained from patients with subacromial impinge-
ment syndrome who were treated at our medical center from 
March 2016 to December 2017, after approval from the Institu-
tional Review Board (IRB No. 2016-03-019). Informed consent 
was received before data collection.

A randomized, prospective, case-control study was conducted. 
The sizes of the experimental group and control group were deter-
mined based on a previous study considering a change in visual 
analog scale (VAS) score for pain greater than 20% [17,18]. A pow-
er analysis was used to calculate the required sample size. Assum-
ing an approximate normal distribution for the primary outcome 
measure and a standard deviation of 15 points, to detect a 15-point 
difference in the Constant-Murley Shoulder score between treat-
ment groups at a 5% level of significance with 80% power. Allow-
ing for some losses to follow up (5%), a minimum sample size of 
30 patients was needed for each arm of the trial. 

Patients were enrolled if all the following inclusion criteria 
were satisfied: shoulder pain for more than 3 months, shoulder 
pain while lifting the arm between 70° and 120°, and positive re-

sults either for Neer’s test or Hawkin’s test. The exclusion criteria 
were as follows: osteoarthritis, calcific tendonitis, visible fracture 
on shoulder radiographs, passive anterior elevation less than 90º 
or external rotation less than 20º, history of an injection in the 
shoulder within the last 6 months, or rotator cuff tear on mag-
netic resonance imaging (MRI). Patients with uncontrolled dia-
betes, past history of gastritis or treatment for gastric bleeding, 
contraindications to steroids or NSAIDs, or secondary benefits 
from accidents or insurance also were excluded. 

The participants were divided into two groups (group N re-
ceived an NSAID injection and group S received a steroid injec-
tion) according to the following randomization procedure. Thir-
ty cards of groups A and B were placed and sealed in a box, and 
the patient selected a card without the examiner's knowledge. 
There were no differences in age, sex, duration of illness, diabe-
tes, VAS score, American Shoulder and Elbow Surgeons (ASES) 
shoulder score, and University of California Los Angeles (UCLA) 
shoulder score between the two groups (Table 1). 

Treatment Method 
A subacromial injection as indicated on the chosen card was ad-
ministered with an opaque syringe in an injection room. The 
physicians who administered the injection were not involved in 
the rest of the study. One milliliter of ketorolac (ketorolac tro-
methamine 30 mg/mL) or 1 mL of steroid (triamcinolone 40 mg/
mL) and 1 mL of lidocaine (2% lidocaine hydrochloride inj.) in 
an opaque syringe was administered depending on group. 

With the patient sitting comfortably, the upper arm was placed 
in 10° abduction and 10° lifting. An assistant held the arm in po-
sition while the injection was administered. After sterilization 
with alcohol and povidone, a 5 mL syringe with a 21-G needle 
was filled with the drug, and the needle was advanced to the rear 
of the acromioclavicular joint, 2–3 cm from the lateral center of 

Table 1. Patient demographics by injection group

Variable Group N Group S p-value
Number 30 30
Age (yr) 66.6± 6.0 68.8± 6.0 0.151
Sex (male:female) 19:11 22:8 0.405
Symptom duration (mo) 8.8± 7.2 7.4± 5.5 0.388
DM 5 4 0.718
VAS pain score 6.8± 0.4 6.9± 0.4 0.356
ASES score 33.1± 8.9 31.9± 8.7 0.595
UCLA score 40.0± 9.3 38.5± 9.0 0.706
Values are presented as mean±standard deviation.
Group N: ketorolac injection group, Group S: steroid injection group, 
DM: diabetes mellitus, VAS: visual analog scale, ASES: American 
Shoulder and Elbow Surgeons, UCLA: The University of California, 
Los Angeles.
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the acromion, in the inferior direction. After aspiration to ensure 
that the needle was not inside a vessel, the injection was adminis-
tered. If resistance was felt during the injection, the procedure 
was immediately stopped, the needle was changed, and the injec-
tion re-administered with absence of resistance. During the 
study, all patients were prescribed acetaminophen and were 
trained to perform stretching exercises at home. The stretching 
exercises comprised lift, external rotation, internal rotation, and 
adduction exercises to an extent such that resistance was felt, and 
the position was maintained for 10 seconds. This was repeated 20 
times for each exercise, four times a day before breakfast, lunch, 
dinner, and going to bed. 

Assessment or Outcomes 
Clinical evaluation was performed before treatment and at 3, 6, 
and 12 weeks after treatment. VAS pain, ASES, and UCLA scores 
were assessed [19]. Patient satisfaction was assessed at the final 
follow-up using a numeric scale, with one point indicating the 
highest level of dissatisfaction and 10 points indicating the high-
est level of satisfaction. A score of 8 or higher was considered sat-
isfactory. Range of motion is included in the shoulder score. 
Also, function was considered more important than height of 
arm lift. Therefore, the study focused on shoulder score. 

For statistical analysis, t-test, chi-square test, and Fisher's exact 
test were used with IBM SPSS ver. 22.0 (IBM Corp., Armonk, 
NY, USA), and statistical significance was set at p-value ≤ 0.05. 

RESULTS 

There were no differences in age, sex, duration of pain, VAS 
score, ASES score, and UCLA score between the two groups be-
fore treatment. VAS, ASES, and UCLA scores improved in both 
groups from week three to week 12 after treatment (p < 0.000). In 
all patients, VAS score improved from 6.9 before treatment to 2.0, 
1.2, and 1.1 at 3, 6, and 12 weeks after treatment, respectively. 
ASES score improved from 32.7 before treatment to 81.5, 87.6, 
and 88.5 at 3, 6, and 12 weeks after treatment, respectively. UCLA 
score improved from 16.0 before treatment to 29.7, 31.8, and 32.0 
at 3, 6, and 12 weeks after treatment, respectively. 

In the NSAID group, pain VAS score improved from 6.8 ± 0.4 
before treatment to 1.8 ± 1.7, 1.1 ± 1.8, and 0.9 ± 1.8 at 3, 6, and 12 
weeks after treatment, respectively, and in the steroid group, VAS 
score improved from 6.9 ± 0.4 before the treatment to 2.2 ± 1.7, 
1.3 ± 1.7, and 1.3 ± 2.1 at 3, 6, and 12 weeks after treatment. There 
was no statistical difference between the two groups at each fol-
low-up visit (p = 0.356, p = 0.452, p = 0.715, p = 0.469) (Table 2). 
ASES score in the NSAID group improved from 33.1 ± 8.9 before 

treatment to 83.1 ± 15.0, 88.1 ± 16.2, and 90.3 ± 15.9 at 3, 6, and 
12 weeks after treatment respectively, and in the steroid group, it 
improved from 31.9 ± 8.7 before treatment to 80.1 ± 15.3, 
87.4 ± 16.5, and 87.0 ± 20.1 at 3, 6, and 12 weeks after treatment, 
respectively. There was no statistical difference between the two 
groups at each follow-up visit (p = 0.595, p = 0.447, p = 0.868, 
p = 0.475) (Table 2). UCLA score in the NSAID group improved 
from 16.0 ± 1.4 before treatment to 30.8 ± 5.3, 32.4 ± 5.3, and 
33.2 ± 5.0 at 3, 6, and 12 weeks after treatment, respectively, and 
in the steroid group, it improved from 15.9 ± 1.4 to 28.7 ± 4.5, 
31.2 ± 4.9, and 31.0 ± 5.9. There was no statistical difference be-
tween the two groups at each follow-up visit (p = 0.706, p = 0.111, 
p = 0.367, p = 0.144) (Table 2). The average patient satisfaction 
score after injection in the steroid group was 8.6 ± 2.1, and that in 
the NSAID group was 8.9 ± 1.9; there was no statistical difference 
between the two groups (p = 0.565). Satisfactory results were ob-
tained in 26 cases (86.7%) in the steroid group and 28 cases 
(93.3%) in the NSAID group. There was no statistical difference 
between the two groups (p = 0.671). 

There were no cases with shoulder infection after subacromial 
injection; however, in one case, diabetes remained uncontrolled 
for 1 month after corticosteroid injection, and two patients com-
plained of facial flushing. The participant with uncontrolled dia-
betes was treated at the hospital’s endocrine department. The di-
abetes was well controlled until before treatment, and the glyco-
sylated hemoglobin (HbA1c) level was 6.2%. After 1 month, the 
diabetes was under control without a change in medication. Both 

Table 2. Clinical scores by injection method

Variable Group N Group S p-value
VAS pain score
 Pre-injection 6.8± 0.4 6.9± 0.4 0.356

3 wk 1.8± 1.7 2.2± 1.7 0.452
6 wk 1.1± 1.8 1.3± 1.7 0.715
12 wk 0.9± 1.8 1.3± 2.1 0.469

ASES score
 Pre-injection 33.1± 8.9 31.9± 8.7 0.595

3 wk 83.1± 15.0 80.1± 15.3 0.447
6 wk 88.1± 16.2 87.4± 16.5 0.868
12 wk 90.3± 15.9 87.0± 20.1 0.475

UCLA score
 Pre-injection 16.0± 1.4 15.9± 1.4 0.706

3 wk 30.8± 5.3 28.7± 4.5 0.111
6 wk 32.4± 5.3 31.2± 4.9 0.367
12 wk 33.2± 5.0 31.0± 5.9 0.144

Values are presented as mean±standard deviation.
Group N: ketorolac injection group, Group S: steroid injection group, 
VAS: visual analog scale, ASES: American Shoulder and Elbow Sur-
geons, UCLA: The University of California, Los Angeles.
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cases of facial flushing were women, and symptoms persisted for 
one week and improved without any treatment. 

DISCUSSION 

This randomized, controlled, comparative study showed that ke-
torolac 30 mg/mL was not inferior to steroids as a subacromial 
injection for pain relief in patients with subacromial impinge-
ment syndrome. VAS pain, ASES, and UCLA scores were not 
different between the two groups, and the adverse effects of ste-
roids were avoided using ketorolac. 

The advantage of ketorolac is that its half-life is 150 minutes, 
which is longer than 88 minutes in triamcinolone, and is expect-
ed to be more effective for anti-inflammatory action [18]. Sys-
temic adverse effects and stability of NSAIDs such as ketorolac 
administered as intramuscular and intravascular injections are 
well-known. The risks of intra-articular injection are not widely 
known; however, in animal experiments on rats and rabbits, in-
tra-articular injection of NSAIDs did not cause cartilaginous 
changes, indicating its relative safety [16,20]. 

The most common adverse effect of steroids is flushing of the 
face, reported in 40% of patients [21]. In this study, two of 30 pa-
tients experienced flushing, both females, and the symptom re-
solved after 1 week without additional treatment. However, as the 
probability of recurrence of flushing during repeat injection is re-
ported to be up to 100%, it is important to monitor patient dis-
comfort closely and to prevent recurrence of the same adverse ef-
fects [21]. 

Topical corticosteroid injections can lead to elevated blood 
glucose level in diabetic patients [11]. In this study, blood glucose 
remained uncontrolled in one case but improved after 1 month 
without a change in medication. Additional tests showed no sig-
nificant increase in glycated hemoglobin level; nevertheless, spe-
cial attention and care are needed. 

Three or more repeated corticosteroid injections increase the 
rate of suture failure by decreasing the tendon suture displace-
ment strength during rotator cuff repair surgery [22]. However, 
there is no evidence of absence of reduction in suture displace-
ment strength with NSAIDs. Nevertheless, since there is no re-
port of muscular atrophy after intramuscular injection of 
NSAIDs, they are thought to be safer than steroids. According to 
Almekinder et al. [23], NSAIDs have a positive effect on the mat-
uration and reforming stages of tendon healing. 

Limitations of using NSAIDs include the probability of de-
creased renal function and gastritis. However, in cases of sub-
acromial impingement, they are not used continuously, unlike 
when taken as oral medications for other conditions. Moreover, a 

topical injection is thought to have a less severe effect on renal 
function compared to oral administration. 

Another limitation is the possibility that adhesive capsulitis 
cases were included in the study. Patients with less than 90° of 
anterior elevation and less than 20° of external rotation were ex-
cluded, but not all patients with stiff shoulder were excluded. 
However, it is not expected that there will be a significant impact 
on the results.  

In this study, the follow-up period was short (3 months); 
hence, the long-term effectiveness and adverse effects of treat-
ment were not assessed. Furthermore, we were unable to investi-
gate the status of the rotator cuff using MRI or arthroscopy in 
many patients. However, conservative therapy can be adminis-
tered as an initial treatment for a rotator cuff tear, which does not 
cause any harm, such as a delay in treatment, and is thought to 
be clinically useful. Another limitation is that ultrasonography 
was not used to guide subacromial injections, which might affect 
the accuracy of the location of injections. Finally, the patients 
were instructed to perform exercises at home. These are import-
ant for conservative treatment but could not be verified in all pa-
tients. Since the treatment result was satisfactory, high compli-
ance was assumed. 

Another limitation is that the effects of acetaminophen cannot 
be controlled. However, in patients with subacromial impinge-
ment syndrome, acetaminophen is commonly administered as a 
subacromial injection to reduce pain and is not a problem for 
clinical use. Despite these limitations, the strengths of the study 
include no loss of participants due to dropout and absence of as-
sociated errors. In treatment of subacromial impingement syn-
drome, subacromial injection of Ketorolac 30 mg was equivalent 
to corticosteroid injection in terms of effectiveness. In patients 
with diabetes or those who have concerns about the adverse ef-
fects of steroids, subacromial injection of Ketorolac can be con-
sidered a suitable alternative. 
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