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To evaluate and compare the therapeutic effects of 
corticosteroid and ozone injections in the alleviation 
of pain associated with chronic lateral epicondylitis . 
Data was collected from the medical records of 80 
patients (56 women, 24 men; average age: 45.8±7.5). 
Corticosteroid injection was performed once a week 
for three times, and ozone was injected 6-8 times at 
3 day intervals. No additional analgesics were given. 
Pain assessment was made by means of Verhaar 
scores before and after the first injection, on 3rd, 6th 
and 9th months. 
The duration of pain was 24.4±12.5 months and 
the right side was more commonly affected (47, 
58.8% vs. 33, 41.2%). Corticosteroid and ozone 
groups were similar with respect to age (p=0.45), 
gender distribution (p=0.43) and side of epicondylitis 
(p=0.88). Pain scores at rest, at compression and on 
activity were not different in two groups before and 
following injection. Notably, ozone group displayed 
better scores compared to corticosteroid in terms 
of pain on 3rd, 6th and 9th months after injection 
(p<0.001 for all). 
Our results demonstrated that ozone injection can be 
an effective therapeutic option for CLE patients who 
are refractory to conservative treatment. 

Keywords: Chronic lateral epicondylitis ; injection ; 
corticosteroid ; ozone.

INTRODUCTION

Lateral epicondylitis is a frequent and painful 
disorder of the elbow attributed to the enthesopathy 

of the common extensor origin. It is also termed as 
“tennis elbow” and occurs in 1–3 % of the general 
population. Women and men are affected, and the 
age range is 35-55 years (5,19). The pathology of 
lateral epicondylitis is related with inflammation, 
microrupture and degeneration due to repetitive 
trauma. Histologically, degenerative angiogenesis 
is followed by fibrosis and calcification (10). Pain is 
more prominent on the extension of the wrist and is 
aggravated by repetitive and forceful activity (22). 

The treatment of chronic lateral epicondylitis 
(CLE) involves rest, modification of activity, 
nonsteroidal anti-inflammatory medications, 
splints, physiotherapy, extracorporeal shock wave 
therapy, and corticosteroid or botulinum toxin 
injections (5,16). All of these treatment modalities 
have been investigated, and various degrees of 
clinical benefit have been documented (10). Non-
surgical treatment is usually sufficient for the 
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majority of patients with CLE, and approximately 
90 % of patients recover without any surgical 
procedure (7). The target of injection treatment is 
the common extensor origin and various substances 
such as corticosteroids, platelet-rich plasma and 
autologous blood have been utilized in this purpose 
(5,11). Injection of corticosteroids into the area 
with maximal tenderness has been performed as 
an effective and preferential mode of treatment for 
a long time (23,11). Comparison of corticosteroid 
injection and physical therapy yielded that patients 
receiving corticosteroid injection had better results 
in terms of pain relief, patient satisfaction, and grip 
strength (25). 

However, relevant publications yielded that 
recurrence of symptoms was not rare after the initial 
alleviation or disappearance of symptoms after 
corticosteroid injection (22,10,23,11). Thus, in spite 
of its well-documented usefulness in short-term, 
there is controversy on the benefits of corticosteroid 
injection in the long term. 

The goals of treatment in CLE involve reduction 
in pain, preservation of motion, flexibility, 
and strength, and improved endurance. Non-
surgical management, which consists of physical 
therapy, activity modification, nonsteroidal anti-
inflammatory drugs and injections, is the mainstay 
of management that results in improvement for the 
majority of patients (7).

Ozone has been used in various conditions for 
management of pain, and it is supposed to serve as 
a complementary and low-risk mode of treatment 
(1,4). To the best of our knowledge, no publications 
have been made on the efficacy of ozone injection 
for the management of pain ensourcing from CLE. 
Intraarticular ozone injections have yielded a rapid 
and effective alleviation of pain in acute and 
chronic painful diseases of joints. Thus, it may 
be a preferable and adjunctive method to anti-
inflammatory treatment with rapid onset of action, 
subsidence of swelling, reduction in temperature 
and improvement of joint mobility. Its beneficial 
effects on knee osteoarthrosis, low back pain, and 
lumbar sciatic pain have been well established 
(1,9). Furthermore, the sharp decrease in pain due to 
ozone therapy may be sustained for a longer time 
(4).

The objective of the current study was to 
outline the characteristics of patients with CLE 
and to comparatively evaluate the efficacy of 
corticosteroid and ozone injections for relief of pain 
in these patients.  

MATERIALS

This retrospective cohort study was performed 
on data extracted from the medical files of patients 
treated in the orthopaedics and traumatology 
department of our institution between 2014 and 
2016. The approval of local Institutional Review 
Board  was provided prior to the study. 

Our series was comprised of eighty cases (56 
women, 24 men) diagnosed with unilateral CLE. 
These patients did not have any benefit from 
conservative treatment involving restriction of 
activity, cold compression and non-steroidal anti-
inflammatory drugs (NSAIDs) in the preceding 3 
months. 

The inclusion criteria were age between 25 to 
60 years, body mass index <30 kg/m2, normal 
blood test results and coagulation profile. Exclusion 
criteria consisted of systemic or metabolic disease, 
history of surgery for lateral epicondylitis, previous 
injections for CLE, arthritis, effusion around the 
elbow, entrapment of the ulnar nerve, peri-articular 
fracture, infection or trauma involving lateral 
epicondylar region, bone tumor involving distal 
humerus and increased erythrocyte sedimentation 
rate. All participants reported pain and tenderness 
over the extensor origin on the forearm, a positive 
chair test with pain on lateral epicondyle when the 
chair is lifted with one hand in a position with the 
forearm pronated and the wrist is in flexion (14). 
Positive Mills’ sign is defined as the occurrence 
of pain in the lateral epicondyle if the elbow is 
moved from flexion to complete an extension with 
the forearm in the prone position and the wrist in 
flexion (13). 

The baseline characteristics in each group 
including the gender, age, dominant and affected 
sides were recorded. Pain at rest, on compression 
and during activity was examined before and after 
the injection of corticosteroid or ozone, and on 
3rd, 6th and 9th months. Results were categorized as 
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excellent, good, fair, or poor according to modified 
Verhaar criteria (pain relief, patient satisfaction, grip 
strength, the presence of provoked pain on resisted 
wrist extension) (24). According to the criteria of 
Verhaar et al., therapeutic outcomes was defined 
as; ‘excellent’ (no pain, patient contented with the 
treatment result, no subjective loss of grip strength 
and no pain exacerbated by resisted dorsiflexion of 
the wrist), ‘good’ (symptoms considerably decreased, 
patient satisfied with the treatment outcome, 
occasional mild pain on the lateral epicondyle after 
heavy activities, no or slight subjective loss of 
grip power, and no pain aggravated by resisted 
dorsiflexion of the wrist), ‘fair’ (discomfort on 
the lateral epicondyle after strenuous activities but 
at a more tolerable than before treatment, patient 
satisfied or moderately satisfied with the outcome 
of treatment, slight or moderate subjective loss of 
grip strength, and slight or moderate pain provoked 
by resisted dorsiflexion of the wrist), or ‘poor’ (no 
decrease of pain of the lateral epicondyle, patient 
disappointed with the result of treatment, serious 
subjective loss of grip strength and severe pain 
exacerbated by resisted dorsiflexion of the wrist) 
(24). Treatment was considered successful when the 
patient had an excellent or a good score.

Corticosteroid and ozone injection groups were 
compared in terms of baseline descriptive data and 
pain scores on different intervals (Tables I and II).

Injections were performed after aseptic 
preparation at the attachment site of common 
extensor tendon on the lateral epicondyle. No 

additional medications were given, or no restriction 
of activity was recommended.  

For corticosteroid injection, we used the technique 
described by Altay et al. (2). The patient was in 
supine position on the examination table with the 
elbow in 90° flexion and neutral rotation position. 
Using an 18-gauge needle, 1 ml of betamethasone 
dipropionate (6.43 mg) and betamethasone sodium 
phosphate (2.63 mg) (Diprospan®, Merck Sharp 
Dohme Pharmaceuticals, Levent, Istanbul, Turkey) 
was injected. The injection finished following the 
cessation of the sensation of a crepitus or cracking, 
which was felt at the beginning. The needle should 
be inserted lightly to avoid damage to its tip upon 
contact with the bone. 

The production of ozone (O3) from O2 was made 
at a concentration of 30 µg/ml. Aliquots of 1 ml 
(10 μg) was applied 6-8 times with 3-day intervals. 
The injection procedure of ozone was performed in 
accordance with the relevant literature (12).  

Our data was analyzed by means of IBM 
Statistical Package for Social Sciences (SPSS) 
Statistics 20 software (SPSS Inc., Chicago, IL, 
USA). Normality of distribution for variables was 
tested via Kolmogorov Smirnov test. Variables 
with normal distribution were evaluated with 
parametric tests, while non-parametric tests were 
utilized for variables without normal distribution. 
Any correlation between variables was evaluated 
with Pearson Correlation test. Comparison of two 
groups for variables with normal distribution was 
performed with Independent-Samples t test, while 

Table I. — An overview of baseline descriptive and clinical information of our 
series

Variable 

Corticosteroid injection

Treatment group p-value

Ozone injection

Gender Women 25 (65.8%) 31 (73.8%)

0.43Men 13 (34.2%) 11 (26.2%)

Age (years) 46.4±6.8 45.1±8.1 0.45

Dominant side (R/L) 36/2 39.3 0.73

Affected side (R/L) 22/16 25/17 0.88

Duration of pain (months) 23.6±12.3 25.1±12.8 0.60

(Abbreviations: R: right; L: left)
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Time interval Condition during 
evaluation of pain 

Modified Verhaar 
score

Treatment group

p-valueCorticosteroid
n, (%)

Ozone 
n, (%)

Before injection At rest Excellent 0 0

0.59

Good 0 1 (2.4)
Fair 2 (5.3) 3 (7.1)
Poor 36 (94.7) 38 (90.5)

On compression Excellent 0 0

0.59

Good 0 1 (2.4)
Fair 2 (5.3) 3 (7.1)
Poor 36 (94.7) 38 (90.5)

During activity Excellent 0 0

0.59

Good 0 1 (2.4)
Fair 2 (5.3) 3 (7.1)
Poor 36 (94.7) 38 (90.5)

After injection At rest Excellent 20 (52.6) 21 (50)

0.14

Good 9 (23.7) 15 (35.7)
Fair 3 (7.9) 5 (11.9)
Poor 6 (15.8) 1 (2.4)

On compression Excellent 20 (52.6) 18 (42.9)

0.073
Good 8 (21.1) 15 (35.7)
Fair 4 (10.5) 8 (19.0)
Poor 6 (15.8) 1 (2.4)

During activity Excellent 20 (52.6) 18 (42.9)

0.070
Good 8 (21.1) 14 (33.3)
Fair 4 (10.5) 9 (21.4)
Poor 6 (15.8) 1 (2.4)

3rd month after
injection

At rest Excellent 10 (26.3) 25 (59.5)

<0.001*
Good 9 (23.7) 14 (33.3)
Fair 10 (26.3) 2 (4.8)
Poor 9 (23.7) 1 (2.4)

On compression Excellent 10 (26.3) 23 (54.8)

<0.001*
Good 9 (23.7) 15 (35.7)
Fair 10 (26.3) 3 (7.1)
Poor 9 (23.7) 1 (2.4)

During activity Excellent 10 (26.3) 22 (52.4)

<0.001*
Good 9 (23.7) 16 (38.1)
Fair 10 (26.3) 3 (7.1)
Poor 9 (23.7) 1 (2.4)

Table II. — Comparison of corticosteroid and ozone injection groups in terms of pain scores on different intervals
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6th month after
injection

At rest Excellent 9 (23.7) 24 (57.1)

<0.001*
Good 7 (18.4) 15 (35.7)
Fair 9 (23.7) 2 (4.8)
Poor 13 (34.2) 1 (2.4)

On compression Excellent 7 (18.4) 16 (38.1)

<0.001*
Good 7 (18.4) 2 (4.8)
Fair 11 (28.9) 2 (4.8)
Poor 13 (34.2) 22 (52.4)

During activity Excellent 8 (21.1) 22 (52.4)

<0.001*
Good 7 (18.4) 16 (38.1)
Fair 10 (26.3) 2 (4.8)
Poor 13 (34.2) 2 (4.8)

9th month after
injection

At rest Excellent 8 (21.1) 24  (57.1)

<0.001*
Good 7 (18.4) 15 (35.7)
Fair 6 (15.8) 1 (2.4)
Poor 17 (44.7) 2 (4.8)

On compression Excellent 7 (18.4) 21 (50)

<0.001*
Good 6 (15.8) 16 (38.1)
Fair 7 (18.4) 3 (7.1)
Poor 18 (47.4) 2 (4.8)

During activity Excellent 8 (21.1) 20 (47.6)

<0.001*
Good 5 (13.2) 16 (38.1)
Fair 7 (18.4) 4 (9.6)
Poor 18 (47.4) 2 (4.8)

comparison of two categorical variables was carried 
out with Pearson Chi-Square test. Quantitative 
data was expressed as mean, standard deviation, 
median, interquartile range as well as minimum 
and maximum values. Confidence interval was 
95% and p value less than 0.05 was considered as 
statistically significant. 

RESULTS

Our series was composed of 80 patients (56 
women, 70%; 24 men, 30%) with an average age 
of 45.8±7.5 years (range: 28 to 58). The average 
duration of pain due to CLE was 27.4±12.5 months 
(range: 6 to 48). The right side was dominant in the 
majority of cases (75, 93.8%) and CLE was more 
commonly detected on the right side (47, 58.8%). 
Of the 80 patients, 38 (47.5%) were treated with 
corticosteroid injection, while 42 (52.5%) received 
ozone injection.

The average age of patients in corticosteroid 
(n=38) and ozone (n=42) injection groups did not 

differ remarkably with respect to age (46.4±6.9 
versus 45.1±8.1; p=0.45). Similarly, the duration 
of pain (24.0-24.0 versus 24.0-24.0-24.0; p=0.60) 
and distribution of gender (p=0.43) were similar 
in both groups. In both groups, the right side was 
more likely to be dominant (p= 0.73) and was more 
commonly affected by CLE (p=0.88). An overview 
of baseline descriptive and clinical data is presented 
in Table I. 

Before the injection procedure, there was no 
difference between corticosteroid and ozone groups 
with respect to pain scores at rest, on compression 
and during activity (p=0.59 for all). 

Evaluation of pain scores just after the injections 
yielded that two groups had similar results with 
respect to the pain score at rest (p=0.14), on 
compression (p=0.07), and during activity 
(p=0.07). Interestingly, analysis of pain on 3rd, 
6th and 9th months after injections demonstrated 
that ozone group had significantly better scores 
at rest (p<0.001), on compression (p<0.001) and 
during activity (p<0.001). Table II demonstrates the 

(Abbreviations : *: statistically significant
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painkilling action. Even though the efficacy of 
ozone treatment for spine and joint osteoarthritis 
and low back pain has been well documented 
(1,4,12,20), its use in CLE has not been previously 
reported. Increased availability of ozone and high 
safety profile encourage its use for CLE.   

We noted that right side was dominant in 93.8% 
of CLE patients, but CLE was diagnosed on the 
right side in only 58.8% of patients. This finding is 
noteworthy, because CLE not necessarily involves 
the dominant side and it can be speculated that not 
only overuse but also postural habits, lifestyle, and 
genetic predisposition may be responsible for the 
development of CLE. 

Our results support that corticosteroid injection 
provided a better short-term outcome on pain with 
no significant advantage in the long term. This may 
be attributed to the fact that CLE is  a degenerative 
disorder of the extensor tendon origin rather than 
an inflammatory condition (21). This degeneration 
may be facilitated by the contact and abrasion of 
extensor carpi radialis brevis tendon during elbow 
movement (21). 

No serious adverse events were encountered 
after injection of corticosteroids or ozone and safety 
of these procedures may favour popularization 
of injection treatment for CLE. Corticosteroid 
injection is particularly useless for patients with 
chronic or refractory CLE (6). We think that selection 
of patients and the substance to be injected must be 
made with respect to the analysis of patient history 
with emphasis on the success rate of previous 
treatment regimens.   

In parallel to our findings, Sims et al. reported 
that corticosteroids provided only short-term 
relief up to several months, and this effect was 
not sustained in long-term (22). Other modes of 
treatment including bracing or physical treatment 
seem not to provide any substantial benefit (22). 
Based on this data, we suggest that corticosteroid 
injection must be reserved for acute relief of pain 
in patients who are –at least partially- responsive to 
conservative treatment. It must be considered that 
corticosteroid injection may result in degeneration 
of the tendon (16). 

The effect of ozone on the recovery of symptoms 
may be associated with alteration of the biochemical 

comparative scores of pain at rest, on compression 
and during activity at different time intervals in 
corticosteroid and ozone injection groups.

We observed no complications such as remarkable 
pain, necrosis or tendon rupture during or after 
injection of corticosteroids and ozone. 

DISCUSSION

The objective of the present study was to compare 
the pain killing effects of corticosteroid and ozone 
injections in CLE patients who were refractory to 
conservative treatment. Our results indicated that 
ozone injection provided a more effective and long 
lasting relief of pain. This beneficial effect of ozone 
supports its widespread therapeutic use for CLE. 
However, further high-quality research on larger 
series is needed for standardization of treatment 
protocols and determination of indications and 
drawbacks.

Chronic lateral epicondylitis is a painful, 
inflammatory and degenerative disease of common 
extensor tendon due to overuse. Even though some 
publications report that men and women are equally 
affected (5,21), we noted that women were more 
frequently vulnerable for CLE . In conjunction with 
relevant literature, we observed that people greater 
than 40 years of age are more likely to be affected 
(26).

CLE not only causes pain, but it also leads to 
loss of function at the elbow. Therefore, reduction 
of activity and absence from work are likely. 
Even though there is increased knowledge about 
tendinopathy, the pathophysiology of CLE is under 
debate. None of the numerous therapeutic options 
is universally effective. Corticosteroid injections 
have been frequently used owing to their low-cost 
and practicality, but they are particularly useful in 
short-term (23,18,8). Our findings related with the 
effect of corticosteroid injection is consistent with 
these publications, and we suggest that injection 
of corticosteroid provides only a temporary relief 
of pain. There is inadequate or even conflicting 
evidence on the preferable mode of treatment for 
CLE. In this context, ozone injection may constitute 
an effective, safe and practical option with durable 
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indications and drawbacks of ozone treatment in the 
management of CLE.
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