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ABSTRACT

Objective: This study aimed to evaluate and compare the therapeutic effects of
fluoroscopy-guided triple shoulder injections with steroids and, a combination of
steroids and ozone.

Methods: Data were retrospectively collected from the files of 70 patients diagnosed
with non-specific chronic shoulder pain and received triple shoulder injections. The
patients were divided into two groups. One group included triple shoulder injections
with steroids under fluoroscopic guidance, while the other group included combination
of steroids and ozone. Pain intensity was evaluated with the Visual Analog Scale (VAS),
the patient’s quality of life and functionality were assessed using the Shoulder Pain and
Disability Index (SPADI), and the active range of motion (ROM) of shoulder abduction,
external rotation, and flexion were measured by goniometry. Beck Depression Inventory
(BDI) was used to measure the severity of depression before the procedure. All
measurements were recorded at baseline and 1, 3, and 6 months after the procedure.
Results: Baseline characteristics were similar in both groups. There was no statistical
difference in VAS scores between the two groups at baseline, Ist, and 3 months.
However, in the 6" months, the VAS scores of patients treated with steroids plus ozone
were significantly lower than those of patients treated with steroids (P<0.001). Both
groups showed significant improvements in SPADI pain, disability, and total subscores
compared to pre-treatment values (P < 0.001). There was a significant improvement in
the ROM of the shoulder joint in both groups (p<0.001). However, patients who received
ozone and steroid treatments showed a significantly greater increase in SPADI and
ROM of shoulder joints in the 6th months (p<0.001). There was a positive correlation
between BDI score and pain duration, and the severity of depression had no statistically
significant effect on VAS scores.

Conclusion: Results of this study revealed that triple shoulder injection with steroids or
a combination of steroids and ozone proved to be an effective therapeutic approach for
patients suffering from shoulder pain and limited mobility. The combination of ozone
with steroids may lead to better results than using steroids alone. Furthermore, a long
duration of pain increases the risk of chronic depression in patients.
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INTRODUCTION

Shoulder pain, often caused by repetitive or excessive activities,
is a common musculoskeletal disorder with a lifetime prevalence
of 61% [1]. It’s often associated with a decreased range of motion.
[2]. Common causes of shoulder pain are osteoarthritis of the
glenohumeral or acromioclavicular joint, adhesive capsulitis,
tendinitis, bursitis, synovial impingement, and rotator cuff tears
[3]. Treatments aim to restore shoulder movements, reduce
the patient’s pain, and usually require a multimodal approach.
Initial treatment includes analgesics, anti-inflammatory
drugs, and physical therapy. If pain relief is inadequate, other
minimally invasive treatments are used. Fluoroscopy-guided
triple joint injection is a shoulder intervention technique that
includes injection of steroid and local analgesic mixture into
the glenohumeral joint, subacromial-subdeltoid bursa, and
acromioclavicular joint in a single session by entering from the
AC joint [4]. Steroid injection could be effective even in advanced
patients. The disadvantage is that the steroid has a relatively
short duration of therapeutic action and is often not reproducible
due to the potential risk of osteoporosis, osteonecrosis, and

infection [5,6].

In recent years, ozone therapy has started to be used in the
treatment of musculoskeletal disorders, low back pain, lumbar
disc herniation, and osteoarthritis especially in the knee. Ozone
provides controlled activation of antioxidant systems, increases
blood flow, and thus increases oxygenation and the release of
growth factors and cytokines. Intra-articular ozone injection has
emerged as an alternative to steroids since it is effective, well-

tolerated, and without serious side effects [7-9].

The primary objective of this study was to compare the
efficacy of triple shoulder injection with steroid alone and the

combination of steroid and ozone in patients with shoulder

Main Points

+ It has been found that triple shoulder steroid injections
with or without ozone showed significant efficacy
on shoulder pain and disability, however, treatment

outcomes were better in combination therapy.

* This study demonstrates the potential benefits of ozone

therapy as an adjunct treatment for improved outcomes.
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pain and limitation of movement. The secondary aim was also
to observe how it affects pain and disability after treatment by

analysing the severity of depression.

MATERIALS AND METHODS

The study was performed in accordance with the Helsinki
Declaration criteria, after the approval of the ethics committee
(decision dated 13.01.2022, No: 101-01-22) in the Ankara
University Faculty of Medicine. Patients’ records collected
between January and June 2021 were analyzed retrospectively.
After reviewing 108 patient files, 38 were excluded due to
missing information. Seventy patients, with shoulder pain
and range of motion limitation secondary to subacromial-
subdeltoid bursitis, glenohumeral, and acromioclavicular joint
degeneration, biceps/rotator cuff tears, tendinopathy, glenoid
labrum injuries demonstrated on shoulder magnetic resonance
image (MRI), were included in the study. In addition, patients
whose psychological status was evaluated with the Beck

Depression Inventory (BDI) were considered.

Inclusion criteria were patients aged between 30-80 years,
body mass index (BMI)<40 kg/m?, positive shoulder abnormal
passive range of motion (ROM), Visual Analog Scale (VAS)>4
shoulder pain for at least 3 months, no causes such as dislocation,
subluxation, fracture on the direct radiograph (acute shoulder
pain causes) and exclusion criteria were patients younger 30
and older 80 years, coagulation disorder, oral anticoagulant
use, pain of cervical origin (excluded by routine cervical
MRI and physical examination findings), glucose 6-phosphate
dehydrogenase deficiency, and pregnancy.

The same experienced pain medicine specialist performed all
injections. Age, gender, BMI, affected side, symptom duration,

and smoking of all patients were recorded.

Patients were divided into two treatment groups; steroid (40
mg triamcinolone, 1 ml) in 4 ml saline and steroid plus 15 cc
ozone injection at a concentration of 15 pg/ml. In our clinic,
the combination of steroids and ozone has been used as a
routine treatment for patients experiencing long-term pain and
presenting with multiple coexisting MRI findings in patients with
chronic nonspecific shoulder pain. Given the recommendation
and utilization of intra-articular 5-20 ml ozone injections at a
concentration of 5-20 ug/ml in studies, our clinic has preferred

15 cc ozone injection at a concentration of 15 pg/ml.
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The procedures were performed in a supine position on the
fluoroscopy table. The glenohumeral joint and acromioclavicular
joint were visualized in the Anterior-Posterior (A-P) position,
and then the 10° oblique position. A 21 G needle spinal needle
reached the glenohumeral joint through the acromioclavicular
joint and subacromial-subdeltoid bursa, after confirming the
needle position with contrast medium (iohexol), injections were
performed respectively. Ozone gas was obtained from the ozone
generator (Dr J. Hénsler Ozonosan, Iffezheim, Germany) in
our clinic. Figure 1 demonstrated the triple shoulder injection
during procedure. One group received 3 mL of a mixture of
Triamcinolone acetonide and saline into the glenohumeral
joint. In addition to the first group, 7 cc ozone was injected
into the glenohumeral joint in the other group. Then the needle
was withdrawn into the subacromial bursa. It was confirmed
by administering 2 mL of contrast medium that the needle
was in the subacromial bursa and 1 ml of a mixture of steroid
and saline was administered. The other patients received Scc
ozone additionally. The needle tip was withdrawn into the
acromioclavicular joint and 1 mL of steroid and saline mixture
was injected into the joint. The other patients received 3 cc of
ozone into the acromioclavicular joint. For all patients, daily

physical therapy was suggested after intervention.

Shoulder pain intensity was assessed using the VAS score.
Quality of life and the functional assessment of the patients
were evaluated using the Shoulder Pain and Disability Index
[SPADI] [10]. These measures were taken from all patients
before injection and at 1%, 3rd and 6th months after procedure.

VAS scores were also recorded at the 24th hours. Furthermore,
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BDI [11] was used to assess the severity of depression before the
procedure. The study also examined the impact of depression
levels on the VAS score and the disability experienced by the

participants after six months.

Patients’ recorded goniometric measurements of shoulder active
ROM of flexion, abduction, and external rotation were also

analyzed.

The VAS score for the assessment of pain ranges between
0-10 (min-max pain degree). The SPADI includes a total of
13 questions, related pain severity (5 items) and disability (8
items). The items in the BDI are mainly based on behaviors and
symptoms specific to depression and are described in a series of

sentences, and each sentence is numbered from 0 to 3.

The primary and secondary outcomes were compared with the

baseline and between the two groups.

Statistical Analysis

Data were presented as mean + standard deviation (SD) and
minimum-maximum or number and percentage (n, %) as
appropriate. Normality analysis was performed using the
Shapiro-Wilk

Normally distributed variables are presented as mean and SD

test, skewness-curvature, and histograms.
Numerical dependent variables were compared between groups
using independent samples T-test and Mann-Whitney U test.
The Mann—-Whitney U test was used to assess nonparametric
continuous variables. Categorical variables were compared

using the Chi-squared test. Repeated measures were analyzed

Figure 1. Fluoroscopy-guided Triple Shoulder Injection
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using Friedman and Wilcoxon tests. Changes over time were
compared using the Bonferroni correction. The Jamovi project
(2022, Jamovi version 2.3, computer software) was used for
statistical analysis, and p<0.05 was considered statistically
significant.

RESULTS

The study involved 70 patients who received triple shoulder
injections with triamcinolone or combination of triamcinolone
and ozone. There was no difference between the patients in
age, gender, BMI, smoking status, pain duration, baseline VAS,
SPADI total, and BDI scores. Detailed demographic and clinical
characteristics of the patients in each group were presented in
Table 1.

There was no correlation between VAS values at all times and

age, gender, BMI, smoking status, pain duration, and BDI scores.

There was a positive, moderate correlation between pain

duration and BDI score (Pearson correlation r=0.602, p<0.001).

Table 2 showed the distribution of patients according to MRI
findings and Table 3 showed changes in baseline VAS and SPADI
subscores at 1, 3, and 6 months. Although multiple MRI findings
coexisted in most patients, not all findings in one patient were

symptomatic.

Table 1. Clinical Characteristics of the Patients

Bayram D, Asik .

No difference was found in the patients’ VAS scores between the
two groups at 1 and 3 months. After 6 months of treatment, it
was observed that the patients who received ozone in addition to
steroids showed significantly lower VAS scores than the group
receiving only steroids (p<0.001). However, both groups showed
significant improvement in their VAS scores in six months (both
p<0.001).

Although the decrease in SPADI pain, disability, and total
subscores in both groups over time was statistically significant
(p<0.001), there were statistically significant changes in favour
of the patients who received ozone and steroid injection in the
3rd and 6" months as shown in Table 3.

The active ROM values of both groups showed a statistically
significant increase compared with the baseline for all time
points, however, this improvement was especially greater in
the group receiving combined treatment at the 6th months. The
detailed changes in the shoulder range of motion after treatment

are shown in Table 4.

No significant complications reported in the patients, while 5
patients receiving combination therapy had a short-term feeling

of pressure in the shoulder.

Ozone+Steroid Injection Only Steroid Injection P value
n=35 n=35
Age (year=STD) 58.71£11.91 59.8+12.25 0.708*
Gender (n) Female 21 20
1.000°
Male 14 15
BMI 26.08(18.3-35.1) 25(16.9-36.6) 0.332¢
Smoking Status () 10 13
0.611°
) 25 22
Pain duration (Month) 13(3-72) 11(3-36) 0.729¢
VAS basal 8(5-10) 8(6-10) 0.966¢
VAS 24h. 5(1-9) 4(3-7) 0.214¢
SPADI Total score basal 79.33+8.66 82.19+6.23 0.119°
BDI Score 14.34+7.15 15.86+7.22 0.382¢

STD: Standart Deviation, BMI: Body Mass Index, VAS: Visual Analog Scale, SPADI: Shoulder pain and disability index, BDI: Beck’s Depression
Inventory, a: Independent Samples T-test, b: Chi-Square test, c: Mann-Whitney U test, d: Wilcoxon signed ranks test
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Table 2. Baseline MRI findings
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Steroid and Ozone Injection

Only steroid Injection

(n=35) % (n=35) %
Side
Right 23 65,71 21 60
Left 12 34,28 14 40
AC-joint osteoarthritis 10 28,6 10 28,6
Mild 3 8,6 2 5,7
Moderate 7 20 7 20
Severe 0 0 1 2,85
SA/SD bursitis 13 37,14 15 4285
Mild 3 8,6 4 11,42
Moderate 6 17,14 7 20
Severe 4 11,42 4 11,42
Partial thickness tear in RC 4 11,42 5 14,3
Full-thickness tear in RC 5 14,3 8 22,85
Tendinosis in RC 2 5,7 2 5,7
Partial thickness tear with/without tendinosis in the long head of the biceps 12 343 8 22,85
Full-thickness tear in the long head of the biceps 1 2,85 6 17,14
GH-joint osteoarthritis 18 51,42 15 42,85
Mild 3 8,6 1 2,85
Moderate 12 34,3 10 28,6
Severe 3 8,6 4 11,42
Tear in glenoid labrum 7 20 6 17,14
Small tear 6 17,14 6 17,14
Large tear 1 2,85 0 0
AC acromioclavicular, SA subacromial, SD subdeltoid, RC rotator cuf, GH glenohumeral
Table 3. The changes in baseline VAS and SPADI subscores at 1, 3, and 6 months
Steroid and Ozone Injection Steroid Injection .
median(min-max)/mean rank median(min-max)/mean rank P
VAS basal 8(5-10)/4 8(6-10)/4 0.966
VAS Im 4(2-8)/1.8 4(3-6)/1.46 0.499
VAS 3m 4(2-7)/1.84 4(3-6)/1.67 0.067
VAS 6m 4(3-7)/2.36 6(4-7)/2.87 <0.001
p** <0.001 <0.001
S.Pain score basal 80(60-90)/4 78(66-92)/3.81 0.773
S.Pain score Im 44(28-74)/1.6 46(32-58)/1.4 0.110
S.Pain score 3m 48(22-70)/1.87 54(32-78)/1.9 0.041
S.Pain score 6m 54(28-70)/2.53 70(40-82)/2.89 0.004
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p** <0.001 <0.001
S.Disab. score basal 82.5(55-97)/4 85(67.5-93-7)/4 0.091
S.Disab. score 1m 42.5(18.7-80)/1.8 43.7(26.2-56.2)/1.34 0.529
S.Disab. score 3m 43.7(28.7-72.5)/1.8 48.7(25-5-68.7)/2.06 0.004
S.Disab. score 6m 47.5(37.5-72.5)/2.36 55(41.2-81.2)/2.6 <0.001
p** <0.001 <0.001
S.Total score basal 81.5(59.9-93)/4 81.5(68.4-93)/4 0.264
S.Total score 1m 42.2(23-77.6)/1.67 43.8/33-56.1)/1.37 0.210
S.Total score 3m 44.6(26.1-71.5)/1.8 49.2(37.6-71.5)/1.9 0.011
S.Total score 6m 49.2(38.4-71.5)/2.53 59.9(40.7-80.7)/2.73 <0.001
p** <0.001 <0.001
p*: Mann-Whitney U Test, p**: Friedmann Test
Table 4. The Changes in the Range of Motion of the Joint over Time and Between the Groups
Ozone+Steroid Injection Only Steroid Injection .
median(min-max)/mean rank median(min-max)/mean rank P
Flexion at basal 110(78-176)/1 115(78-168)/1.03 0.557
Flexion at 1. month 155(95-180)/2.14 145(111-175)/2.43 0.284
Flexion at 3. months 165(118-180)/3.16 157(120-173)/3.54 0.035
Flexion at 6. Months 168(124-180)/3.70 152(120-172)/3 <0.001
p** <0.001 <0.001
External rotation at basal 65(36-90)/1.06 58(35-81)/1.10 0.659
External rotation at 1. Month 75(43-90)/2.29 66(45-88)/2.73 0.010
External rotation at 3. Months 78(45-90)/3.04 68(49-88)/3.3 0.001
External rotation at 6. Months 80(45-90)/3.61 70(42-88)/2.87 <0.001
p** <0.001 <0.001
Abduction at basal 120(75-170)/1.14 105(162-77)/1.17 0.100
Abduction at 1. Month 137(102-172)/2.04 137(107-164)/2.61 0.545
Abduction at 3. Months 150(110-175)/3.01 148(110-170)/3.56 0.359
Abduction at 6. Months 158(110-180)/3.8 143(102-168)/2.65 <0.001
p** <0.001 <0.001

p*: Mann-Whitney U Test, p**: Friedmann Test

DISCUSSION

The results of the present study showed that patients who
were treated with fluoroscopy-guided triple shoulder injection
either with triamcinolone alone or triamcinolone plus ozone
demonstrated significant improvement in their VAS scores,
SPADI subscores, and active ROM in all three intervals.

However, patients who received additionally the ozone injection

showed greater improvement. In addition, patients’ level of

depression did not affect their pain severity and disability.

The healing process of chronic shoulder pain can take a long
time to heal especially in untreated patients. Steroid injections
are commonly used to reduce pain and facilitate exercise in

patients with shoulder pain to increase range of motion. It is
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important to know that steroid injections may have local side
effects such as infection, cartilage injury, aseptic bone necrosis,
tendon rupture, tissue atrophy, fat necrosis, calcification, and
depigmentation. Additionally, there are systemic side effects that
can occur with the local application of corticosteroids, including
impaired glucose tolerance, immunosuppression, osteoporosis,
and exacerbation of psychosis [12]. It’s important to remember
that every medication comes with potential risks but no major
side effects related to steroid use were demonstrated during this

study.

Ozone, which has no major side effects, is effective in treating
inflammatory and degenerative disorders of the musculoskeletal
system. It has anti-inflammatory and analgesic effects in
the short and long term. Studies have reported the effects
of ozone on various conditions including lumbar facet joint
syndrome, subacromial bursitis, carpal tunnel syndrome,
hip bursitis, shoulder adhesive capsulitis, herniated disc, and
temporomandibular joint disorder [13]. Only five patients in the
present study reported a temporary sensation of pressure in their
shoulders. This indicated that the procedure was generally well-

tolerated and safe.

Ozone has multiple benefits for joint health. It reduces oxidative
stress, promotes joint repair, increases oxygenation, releases
growth factors and cytokines, and inhibits pro-inflammatory
cytokines like interferon alpha, TNF-alpha, and ILs [3]. After
reviewing the available literature on the use of ozone in treating
shoulder disorders, it is evident that most studies have shown
the effectiveness of ozone therapy either alone or in combination
with steroids. Although there have been limited studies on
the shoulder joint, many studies have been conducted on the
effects of ozone on knee osteoarthritis [14]. The literature on
shoulder pain indicates that ozone therapy has proven to be
beneficial for subacromial bursitis, calcific tendinitis, capsulitis,
and partial rotator cuff tears [15]. Moreover, some studies
have demonstrated the positive effects of ozone therapy on
musculoskeletal disorders, both in the short and long term with
a single intervention [16]. In our study, we performed the triple
shoulder injection technique in a single session and observed
long-term treatment efficacy in both treatment groups. While
our study did not include patients receiving ozone therapy alone,
it might be a promising alternative for patients who cannot
receive steroid treatment due to contraindications or intolerable
side effects. Furthermore, unlike steroids, ozone therapy is a

reproducible treatment with additional advantages.
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In arecent study on adhesive capsulitis treatment, Foula et al [17]
included three groups of patients who received intra-articular
ozone, steroid, and pulse radiofrequency (PRF) injections. The
study found that steroid injection showed greater pain relief at
rest compared to ozone and PRF, starting from week one after the
intervention. However, the ozone and PRF groups had a delayed
effect but better VAS scores at week 8 post-intervention. All
three intervention modalities showed significant improvement
in SPADI, with no significant difference in pain and disability
components. In a study conducted by Benvenuti [1§], it was
reported that a patient suffering from limited joint range of
motion and pain was given 10 ml of intra-articular ozone at a
concentration of 15 pg/ml. Additionally, 0.5 to 1 ml was injected
into the subacromial bursa and the long head of the biceps
muscle. This led to a reduction in overall pain and recovery of
shoulder function. As in our study, the severity of patients’ pain
decreased with ozone treatment. However, we did not intend to
inject into the bicipital sulcus as was done in the previous study,
this indicated that ozone was capable of diffusing throughout the

tissue, providing relief beyond the site of injection.

Ghazani et al [6] suggested that although corticosteroids had
short-term benefits, they lost their effect in the long term, while
ozone had a longer therapeutic effect and improved pain and
disability in the longer term. They reported a study of 30 patients
with impingement syndrome and found that after injecting a
combination of ozone and steroids into the bursa (with or without
intra-articular injection), both VAS and SPADI scores improved
after 2 weeks and 2 months. There was no significant difference
between the range of motion and ultrasound measurements.
The corticosteroid was more effective in improving pain and
disability scores than a single injection of ozone. After following
the patients for 6 months, we observed that both treatment
methods showed improvement in the patients’ VAS, SPADI, and
ROM values. However, patients who received a combination
of ozone and steroid injections showed better improvements

compared to patients who received steroid alone injections.

To maintain treatment efficacy and ensure long-term clinical
improvement, Kara and Giircay [19] suggested that injections
should be repeated one to three times per week. In some studies,
patients were given a higher number of injections than in the
current study. For instance, Moretti et al [20] evaluated ozone’s
effectiveness in treating shoulder tendinopathies, and their
patients received 10 ml ozone (6-10 pg) at the site of maximum

pain and 10 to 15 ml ozone (15-20 pg) for joints. These injections
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were given twice a week for a total of 6 sessions for shoulder
osteoarthritis. The study also had a control group consisting of 40
patients who were treated with anti-inflammatory mesotherapy.
The patients who received ozone injections experienced a
greater reduction in the VAS (from 9.4 to 2.9), while in the
mesotherapy group, the reduction was from 9 to 6. The study
found that ozone treatment was significantly better than anti-
inflammatory mesotherapy in improving painful shoulders. In
a study conducted by Scarchilli [21], 14 individuals who were
suffering from shoulder pain received an injection of ozone
into their shoulder joint and subacromial bursa. Patient’s pain
decreased from 8.5 to 3, and further improved to 1.5 after two
months. Furthermore, five weekly injections into the posterior
intra-articular or lateral access improved their 2-month mean

constant score by approximately 85%.

Corticosteroid injections were found to be effective in treating
tendinopathies in the short term, but not in the long term
according to Coombs et al [22]. In addition, it has been found that
ozone injection was an effective treatment for acute or chronic
tendinitis, even in cases where calcium deposits are present [23].
A study by Gjonovich et al [24] used a larger dose of ozone (35
ml) at a concentration of 12-15 pg/ml to treat a painful shoulder
complicated by rotator cuff lesions. The study reported 67%
positive results with good pain control and excellent recovery

of joint function.

In the management of chronic musculoskeletal pain, it is
important to consider a psychological approach in addition to
pain control. Recent studies have shown that depression, anxiety,
and sleep problems are common among individuals with chronic
musculoskeletal pain [25]. In contrast, the association between
depressive symptoms and functional and symptomatic disability
in patients with chronic shoulder pain was poorly understood
[26]. In a study of 130 patients (96 with rotator cuff disease, 24
with adhesive capsulitis, and 10 with calcific tendinitis), Cho
et al [25] reported a high prevalence of depression, anxiety,
and sleep disturbance in patients with shoulder pain for 3
months or longer compared with healthy subjects. The authors
suggested that chronic shoulder pain puts patients at risk of
developing depression and anxiety. Furthermore, in their study
of 76 patients with frozen shoulders, Toprak et al [27]. found
a high prevalence and close association between pain, anxiety,
and sleep disturbance. The VAS and Beck Anxiety Inventory

were significantly higher in the patients with frozen shoulders

Bayram D, Asik .

than in the controls (p<0.001). However, there was no significant
difference between patients and controls Beck Depression
Inventory scores (p=0.067). The current study revealed that
the BDI scores of patients increased as the duration of pain
increased and the level of depression have no impact on the
pain and disability. In order to achieve complete treatment, it
is crucial to consider the patient’s psychological well-being and

plan a multimodal treatment approach

Itis important to note that structural changes such as degenerative
joint changes, subacromial-subdeltoid bursitis, biceps and
rotator cuff tendon disorders, and tears, which are demonstrated
by shoulder MRI, are prevalent in both symptomatic and
asymptomatic patients [3]. It is crucial to keep in mind that a
considerable number of patients might experience multiple co-
existing disorders concurrently. This means a complex challenge

to their diagnosis and treatment.

Limitations

The main limitation of this study was retrospective nature and
the small sample size. Additionally, the lack of long-term follow-
up (longer than 6 months) of the patients was another limitation.
In this study, triple shoulder injections were administered in
a single session, were not repeated. There was also no control
group that received sham or ozone alone injections in the study.
However, the lack of research on the combination of steroid
and ozone injections into the shoulder joint, along with the

assessment of psychological factors, makes this study special.

CONCLUSION

The results of the study suggested that fluoroscopy-guided triple
shoulder injection with both treatments improved patient’s VAS,
SPADI, and ROM of shoulder joint outcomes at the 6-months
follow-up. However, results were in favour of patients treated
with combination therapy. This highlights the potential benefits
of ozone therapy as an adjunct treatment for improved outcomes
and ozone could be an alternative treatment option for patients
with shoulder pain. Additionally, the effect of a depressive
state on the severity of pain could not be shown at any time.
Shortening the duration of pain in patients might also reduce the
tendency to depression. Further studies with larger sample sizes
and randomized controlled trials with longer follow-ups would
be needed to make a definitive decision about the efficacy of
triple shoulder injection with steroids plus ozone for short- and

long-term pain relief.
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