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A randomized clinical trial on comparison 
of corticosteroid injection with or without 
splinting versus saline injection with or without 
splinting in patients with lateral epicondylitis
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Background: Lateral epicondylitis is a common problem affecting 1-3% of the population. There has been much debate about the 
best treatment modality for this condition. There is, however, no conclusive evidence in support of any of the proposed treatment 
modalities. In this trial, we have studied the effect of corticosteroid injection (with or without splinting) with normal saline injection 
(with or without splinting). Materials and Methods: In this double-blind, randomized clinical trial, individuals were randomly 
assigned to either of four treatment groups and received either 40 mg depomedrol injection alone, 40 mg depomedrol injection with 
splinting, normal saline injection alone, or normal saline injection with splinting. They were evaluated using the visual analog scale 
(VAS) at weeks 2, 4 and 24 and with the Oxford elbow scale (OES) at 24 weeks. Results: A total of 79 patients were participated in 
the study. The corticosteroid injection groups had better pain relief as measured by VAS at 2 and 4 weeks compared with the two 
saline injection groups. Mean VAS difference at week 0 versus week 2 was 4.5 ± 0.9 and 2.8 ± 0.6 in corticosteroid injection groups 
and saline injection groups respectively (P < 0.01) but at 24 weeks, there was only moderate benefit reported for the group which 
received steroid injection and splinting (P < 0.01) compared to the saline injection groups. The saline injection groups reported 
better improvement in OES scores (20.1 ± 3.7) at the end of the trial compared corticosteroid injection groups (16.1 ± 2.9) (P < 0.05). 
Conclusion: Our results indicate that despite the clear pain reduction benefit associated with steroid injection in short term, this 
benefit in comparison with normal saline injection fades by the 24th week of follow-up.
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involves tears (either microscopic or macroscopic) in the 
origin of the extensor muscles of the wrist, which leads 
to an inflammatory response and in the chronic cases 
granulation and fibrous tissue.[4] Studies have shown 
that most cases of lateral epicondylitis involve fibrotic 
tissue and angiogenesis as a result of which some believe 
that “tendinosis” is a more correct term for the condition 
than “tendinitis.”[5]

It has been argued that the most common causes of 
lateral epicondylitis are overuse injuries.[6] Tendons 
are relatively hypovascular and as a result are prone to 
injuries which are cause by hypoxia such injuries usually 
result from occupational and athletic activities.[6,7] These 
activities include (but are not limited to): Backhand 
stroke in racquet sports, pitching in baseball, typing on 
keyboards, repetitive occupational hand movements 
such as hammering or driving screws and carrying 
heavy briefcases.[4]

INTRODUCTION

Lateral epicondylitis is also known as tennis elbow or 
tendonitis of the extensor muscles of the forearm and 
refers to pain and tenderness over the lateral epicondyle 
of the humerus; this pain is exaggerated by resisted 
dorsiflexion of the wrist or the middle finger.[1,2] This 
condition is more common in patients aged between 
35 and 55 years.[3] It has been estimated that 1-3% 
of the population suffer from this condition with 
equal distribution between men and women. Lateral 
epicondylitis is seen more commonly in the dominant 
arm and among Caucasians.[4]

Pathophysiology of lateral epicondylitis most commonly 
involves osteotendinous part of the extensor muscles of 
the wrist at their origin (the lateral epicondyle); among 
these, the tendon of the extensor carpi radialis brevis is 
more commonly involved. It is believed that the injury 
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Symptoms of the condition include pain on the lateral 
aspect of the elbow, reduced grip, increase in pain with 
activity and reduced strength of the extensor activities of 
the wrist. Despite the fact that this condition often lacks an 
inflammatory component, its main manifestation is pain.[5,8] 
The main sign of the lateral epicondylitis is tenderness 
of the lateral epicondyle coupled with pain on resisted 
dorsiflexion of either wrist or middle finger.[5]

There is much debate about the best treatment approaches 
for lateral epicondylitis. The evidence shows that 95% 
of patients heal either spontaneously or by conservative 
measures alone.[9] This has led some practitioners to believe 
that it is not necessary to treat lateral epicondylitis,[10] their 
argument is supported by studies such as the study by 
Smidt et al. which showed a limited benefit for treatment 
modalities other than expectant management.[11]

One of the treatments which has unequivocal evidence both 
for and against it, is corticosteroid injection. A meta-analysis 
by Aspenberg showed that while corticosteroid injection 
has short term benefits, in the long term it is more likely 
to cause harm.[12] However, there are others who believe 
that corticosteroids are a poor treatment choice for lateral 
epicondylitis.[13]

In order to address treatment concerns for patients with 
lateral epicondylitis; we did a randomized double-blind 
clinical trial to test the effectiveness of steroid injection versus 
placebo and immobilization versus no immobilization in 
treating patients with lateral epicondylitis.

MATERIALS AND METHODS

This randomized double-blind clinical trial was conducted 
in the Kashani University Hospital in Isfahan, Iran during 
the first 6 months of the 2013. Patients with confirmed 
lateral epicondylitis, who had not received any treatment 
prior to enrolment, were entered into the study if they had 
none of the exclusion criteria and gave informed consent 
for participation [Figure 1]. Patients were seleted from a 
pool of individuals who were screened for upper extremity 
complains, those who were suspected of suffering from 
lateral epicondylitis were examined by an orthopedic 
surgeon and if a diagnosis of lateral epicondylitis was 
confirmed and none of the exclusion criteria were present, 
then they were asked to participate in an orientation session 
where the trial was explained to them and information 
booklets were distributed between them. Those patients who 
agreed to participate in the trial were asked to give written 
consents. The inclusion criteria included a history compatible 
with lateral epicondylitis and positive examination in 
palpation of the elbow over the lateral epicondyle, with 
resisted wrist extension, resisted middle finger extension 

and/or the mills test, and patients with symptoms lasting 
more than 6 weeks, no history of acute trauma, fracture, 
and/or surgery within 12 months, patients who had not 
received corticosteroid injection, physiotherapy, splint or 
casting during the past 6 months, no bilateral involvement 
and no history of cervical disk herniation, radiculopathy or 
abnormal electrophysiologic study.

Random numbers table was used to allocate patients 
between Groups 1, 2, 3 and 4. These assignments were 
then put into concealed envelopes and given to the trial 
clerk. Each of the trial subjects would be given a concealed 
envelope. The trial pharmacist also prepared a series 
of similar vials containing either 40 mg of Depomedrol 
(Aburaihan Comp., Iran) (1 cc) or 1 cc normal saline and 
coded them either 1, 2, 3 or 4, the group assignments were 
not decoded until the end of the trial when the final analysis 
was due to take place. Patients took their envelopes to the 
trial pharmacist who gave them a coded vial which they 
took to the orthopedic surgeon who made the injection. 
Due to the color difference of depomedrol and normal 
saline, both vials and syringes were covered by stickers 
in order to conceal the injection solution. Maximum point 
of tenderness was identified and injection was performed 
in fanlike fashion in that area. After the injection the trial 
clerk took the patients to a technician who gave patients in 
Groups 1 and 3 long arm splints.

The trial subjects were then evaluated using Oxford elbow 
scale (OES) and visual analog scale (VAS)[14] (OES is the gold 
standard for clinical evaluation of elbow complaints) by 
the trial clerk. The patients were evaluated at the baseline 
and before administration of treatment and they were 
also asked to come to the trial office at 2 weeks, 4 weeks 
and 24 weeks for follow-up evaluation which was also 
conducted by administration of OES and VAS by the trial 
clerk. OES is a patient reported questionnaire consisting of 
12 questions that has been shown to have high specificity 

Figure 1: Study design
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and sensitivity in assessing the outcomes of interventions on 
the elbow of the patients.[15,16] These questions assess three 
domains pertaining to the elbow: Function, pain and social-
psychological with four questions for each domain. The 
questionnaire was translated into Persian by a professional 
translator and was then translated back into English in order 
to ascertain accuracy. The translated questionnaire was 
then validated using a group of 20 random individuals and 
its reliability was tested by retest of the same individuals 
(which showed 95% reliability).

After all of the enrolled patients finished the 24 weeks 
follow-up, the data was entered into an IBM SPSS database 
(ver. 18) and analyzed. The groups were subsequently 
decoded so that the interventions used in each group become 
known. Due to the number of groups and multiplicity of 
comparisons made, we used Bonferroni correction in order 
to adjust the P value accordingly.

This study was approved by the Ethics Committee of the 
Isfahan University of Medical Sciences (Protocol Record 
387278) and funds were provided by the University 
Research Council.

RESULTS

Overall in the 6 months period of recruitment, 91 patients 
which met the inclusion and exclusion criteria were 
identified and from this pool of patients, 79 accepted to 
participate in the study. At the end of the 24 weeks follow-
up, 78 patients had finished the study with one patient lost 
to follow-up. After decoding the groups it became known 
that Group 1 had received 40 mg depomedrol along with 
long arm splint, Group 2 had received 4 mg depomedrol 
alone, Group 3 had received normal saline with splint and 
finally Group 4 had received normal saline injection only. 
There were 21, 19, 19 and 20 test subjects in the first, second, 
third and fourth group, respectively. One of the patients in 
the second group was lost to the follow-up after the initial 
treatment and was subsequently excluded from the final 
analysis. Overall there were 35 males and 43 females in 
the study. Chi-square test failed to show any significant 
difference between the groups with regards to gender 
distribution (P = 0.866). The average age of the participants 

was 47.39 years (standard deviation [SD]: 6.53, range: 32-65); 
repeated measure analysis of variance (ANOVA) test did 
not show any significant difference in the age composition 
of the subjects of the study groups (P = 0.622). These data 
are summarized in Table 1.

The average VAS score of the participants prior to the 
administration of the treatment was 5.93 (out of ten, 
SD: 0.93) and no significant intergroup difference was 
noticed (P = 0.577). The average Oxford elbow score of the 
patients prior to receiving treatment was 21.21 (SD: 2.80) 
again repeated measure ANOVA test failed to show any 
intergroup difference (P = 0.658) [Table 1].

Before and after tests showed that all groups reported better 
outcomes at different follow-up intervals and at the end of 
the trial. In order to understand which treatment was more 
effective we compared the mean differences of the groups 
outcomes at different stages of the trial.

We measured the difference between the mean VAS score 
at different stages of the trial [Figure 2] and then compared 
these means’ differences between the four groups. The 
analysis showed that at the 2nd week follow-up, both of 
the corticosteroid injection groups were similar (P = 1) but 

Table 1: Distribution of variables between the four groups
Variable Group 1 Group 2 Group 3 Group 4 Total
Gender (%)

Males 11 (52.4) 8 (44.4) 8 (42.1) 8 (40) 35 (44.9)
Females 10 (47.6) 10 (55.6) 11 (57.9) 12 (60) 43 (55.1)

Age 46 (SD: 6.15) 47.27 (SD: 5.96) 48.47 (SD: 6.02) 47.95 (SD: 7.95) 47.39 (SD: 6.53)
VAS at 0 days 5.85 (SD: 0.79) 6 (SD: 0.76) 6.1 (SD: 0.73) 5.8 (SD: 0.69) 5.93 (SD: 0.74)
OES at 0 days 21.80 (SD: 3.24) 21.11 (SD: 2.74) 21.21 (SD: 2.67) 20.7 (SD: 2.57) 21.21 (SD: 2.80)
VAS = Visual analog scale; OES = Oxford elbow scale; SD = Standard deviation

Figure 2: Mean visual analog scale of the four groups during the 24 weeks of study
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the patients in these two groups had a significantly larger 
reduction in the VAS score compared with the two groups 
which received normal saline injection (P < 0.001). In the 
groups which received normal saline injection the patients 
in Group 4 who received long arm splints in addition to 
normal saline injection fared better (mean difference: 0.79, 
P = 0.005). At 4 weeks follow-up, again the corticosteroid 
injection groups were similar but significantly better than 
the normal saline injection groups (P < 0.001) but by this 
time the two normal saline injection groups had become 
similar (P = 0.768). By the 24th week, a reversal of results was 
observed as the groups who received saline injection reported 
better results; at 24 weeks, the two corticosteroid injection 
groups were similar (P = 0.372). The group who received 
depomedrol alone at 24 weeks reported worse scores than 
the normal saline only injection group (P = 0.044) but they 
did not report significantly different outcomes compared to 
the normal saline and splint group (P = 0.847). The group that 
received both corticosteroid injection and long arm splint, 
however, were significantly worse than both of the groups 
that received normal saline injection (P < 0.01).

We measured the difference between the mean OES score 
at the beginning and the end of the trial [Figure 3] and 
then compared these means’ differences between the four 
groups. The depomedrol only group reported similar scores 
to that of the depomedrol and splint group (P = 1) but 
they reported lower scores compared to the both normal 
saline injection groups (P < 0.05). The depomedrol and 
splint group reported similar scores to the normal saline 
and splint group (P = 0.157) but reported worse scores 
compared to the normal saline only group (P = 0.025). The 
two groups that received normal saline injection reported 
similar scores (P = 1).

None of the patients were retreated or sought further 
treatment in the 6 months period of follow-up and as the 
results showed regardless of the intervention used the 

patients all reported a degree of improvement compared 
to their baseline status.

DISCUSSION

Lateral epicondylitis is believed to have three distinctive 
phases: The initial phase, the subacute phase and the chronic 
phase.[9] In the first two stages management options include 
icing, rest, physical therapy and bracing with 95% of patients 
healing spontaneously with minimal intervention.[9] There 
is, however, no consent on management of chronic 
epicondylitis. Because of high rate of spontaneous healing, 
watchful waiting has been proposed as an initial approach[17] 
with some even arguing that this may be the best approach 
overall to lateral epicondylitis.[10]

Non-surgical treatment of lateral epicondylitis is a highly 
debated issue; over the years many treatment modalities 
have been proposed but there has been no conclusive 
evidence to show that either of them works best for this 
condition. A systematic review by Bisset et al. showed that 
while enough evidence does not exist; there may be a short 
term benefit for physical joint manipulation and exercise but 
evidence for both of these was limited and lacked long term 
follow-up. Ultrasound, ionization and acupuncture were 
also shown to be beneficial up to 3 months, but after a year 
of follow-up their benefit disappeared. Their results also 
showed that laser therapy and extracorporeal shockwave 
therapy have no beneficial effect either in short term or long 
term.[18] There are, however, more recent trials that have 
shown some effectiveness for radial shock wave therapy 
in cases where other modalities have failed.[19] Topical non-
steroidal anti-inflammatory drugs may also be beneficial in 
reducing pain in patients.[20]

While over the years, corticosteroid injection was debated 
as one of the choices for treatment of lateral epicondylitis,[4] 
in the recent years, the evidence has pointed that 
corticosteroids, at least in the long run, have limited benefit 
or are even harmful and cause recurrences. The evidence 
shows short term (1 month) benefit for either corticosteroid 
injection or physiotherapy alone (not both) but this benefit 
fades after the early months.[3,13,21,22] Recent meta-analysis of 
the available evidence has confirmed the short term benefits 
of corticosteroid injection, but in the long term, the adverse 
effects have been shown to far outweigh the short term 
benefits of this treatment modality.[12] Another systematic 
review by Coombes et al. again showed that corticosteroid 
injection in the short term causes pain alleviation but this 
effect reverses over long term. They also showed that 
there may be short term benefit for the patients who are 
treated with Sodium hyaluronate injection, botulinum 
toxin injection or prolotherapy.[23] Jindal et al. compared 
steroid injection with injection of autologous blood for Figure 3: Mean Oxford elbow scale of the four groups at beginning and at week 24
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treatment of patients with lateral epicondylitis; both 
treatment modalities were equally effective at 2 weeks but 
at 6 weeks it was shown that autologous blood injection has 
a significantly larger effect than steroid injection[24] but more 
studies are needed for evaluation of this treatment modality. 
Overall, more recent reviews of injection modalities have 
shown effectiveness for platelet rich plasma, botulinum 
toxin, hyaluronic acid and prolotherapy but the trials that 
reported clear benefits for these modalities were at high risk 
of bias with the exception of prolotherapy. Corticosteroids 
were again shown to be beneficial in reducing pain in 
the short term.[25,26] More recent studies have also shown 
benefit associated with prolotherapy in treatment of lateral 
epicondylitis.[27]

In a more recent study by Krogh et al., it was shown that 
steroid is more effective in pain reduction at 1 month 
compared to either saline injection or platelet rich plasma 
injection, but in 3 months no clear advantage for either 
method was noticed. Furthermore, it was shown that 
corticosteroid injection leads to reduced color Doppler 
activity and tendon thickness compared to the other 
modalities which puts the patients at a higher risk for 
adverse effects.[28] The high risk of recurrence with 
corticosteroid injection was again documented in a trial 
by Mardani-Kivi et al. where they compared corticosteroid 
injection with procaine injection.[29]

Corticosteroid injection also has many documented adverse 
effects the most serious of which is tendon rupture. These 
adverse effects have been reported in most of the clinical 
trials that evaluated the effectiveness of corticosteroid 
injection. There seems to be adverse effects for all injection 
treatment modalities with the exception of sclerosant and 
platelet-rich plasma injections, which on the other hand 
have shown no clear beneficial effect either.[30]

Our results have shown that when measuring the pain of 
the patients using the visual analog scale, they report a 
clear short term benefit when treated with corticosteroid 
injection; namely injection of 40 mg depomedrol, but this 
benefit fades by the 24th week of follow-up. There is, also, 
no obvious pain relief advantage when splinting is added 
to the treatment modality. The advantage of corticosteroid 
injection is lost, however, when the more comprehensive 
OES is used; OES combines questions about pain, with 
those inquiring about function and psychosocial aspects. 
Our results show that when comparing OES scores at 24 
weeks, patients who had received normal saline injection 
reported better scores compared to the group which 
received corticosteroid injection, which might be related 
to the rebound effect of the corticosteroid injection. Again, 
there was no clear benefit for splinting. Our results are 
consistent with other similar studies in that they show a 

clear pain relief benefit for corticosteroid injection in the 
short term, we have shown that this pain relief benefit over 
placebo lasts through the 6 month follow-up, the advantage 
is, however, reduced over time and by the 24th week the 
difference between the groups becomes minimal. On the 
other hand, the superiority of saline injection at 6 months 
compared to corticosteroid injection when the OES scale is 
used shows that while patients who receive steroid injection 
may have greater pain relief; it seems that in other aspects, 
the possible unwanted effects of corticosteroids (such as 
reduced tendon thickness[27]) causes them to have a lower 
OES score. We, however, did not observe any clinically 
significant adverse effect in the patients.

CONCLUSION

Our results indicate that despite the clear pain reduction 
benefit associated with steroid injection in short term, 
this benefit in comparison with normal saline injection 
fades by the 24th week of follow-up. Our results also 
show that splinting has no significant benefit for 
patients.
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