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ABSTRACT

Objectives: This study aims to assess and compare the efficacy of
subacromial tenoxicam and steroid injections in treating patients with
shoulder impingement syndrome.

Patients and methods: Forty patients having shoulder impingement
syndrome with findings of rotator cuff tendinitis or subacromial
bursitis on magnetic resonance imaging were included in the study.
Patients were randomized into two subacromial injection groups:
patients in the first group (10 males, 10 females; mean age 45.3 years;
range 32 to 67 years) were administered 20 mg tenoxicam three times
by weekly intervals, and patients in the second group (8 males, 12
females; mean age 46.5 years; range 29 to 73 years) were administered
40 mg methylprednisolone acetate just for once. Visual analog scale
(VAS), active range of motion (ROM) of the shoulder joint, and
Disabilities of Arm, Shoulder and Hand (DASH) questionnaire scores
were evaluated at baseline, six weeks after treatment, and first year.

Results: Visual analog scale, DASH, and active ROM scores in both
groups were statistically significantly improved. No statistically
significant difference was detected between subacromial tenoxicam
and steroid injections in terms of post-treatment VAS, DASH, and
active ROM scores. Mean pre- and post-treatment VAS scores
in tenoxicam group were 7.8 (range, 3-9) and 2.6 (range, 2-4),
respectively. Mean pre- and post-treatment VAS scores in steroid
group were 6.2 (range, 3-10) and 3.6 (range, 0-7), respectively. Mean
pre- and post-treatment DASH scores in tenoxicam group were
59.4 (range, 45-80) and 14.7 (range, 8.3-25.8), respectively. Mean
pre- and post-treatment DASH scores in steroid group were 56.7
(range, 33.3-85.8) and 18.1 (range, 0-69.2), respectively. Although
the improvement in active ROM was higher in the steroid group,
difference between two groups was not statistically significant.

Conclusion: Both subacromial tenoxicam and steroid injections
may be successfully used in the treatment of patients with
impingement syndrome. Subacromial tenoxicam injection may be
preferred as a first-line intervention in these patients thanks to its
safe profile.
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Amagc: Bu calismada omuz sikisma sendromlu hastalarin tedavisinde

subakromiyal tenoksikam ve steroid enjeksiyonlarinin etkinligi
degerlendirildi ve karsilagtirildi.

Hastalar ve yodntemler: Calismaya manyetik rezonans
goruntulemesinde rotator kilif tendinozis veya subakromiyal bursit
bulgular1 olan omuz sikisma sendromlu 40 hasta dahil edildi.
Hastalar randomize olarak iki subakromiyal enjeksiyon grubuna
ayrildi: birinci gruptaki hastalara (10 erkek, 10 kadin; ort. yas 45.3
yil; dagilim 32-67 yil) ¢ kez olmak uizere birer hafta ara ile 20 mg
tenoksikam, ikinci gruptaki hastalara (8 erkek, 12 kadin; ort. yas
46.5 yil; dagilim 29-73 yi1l) 40 mg metilprednizolon asetat sadece
bir kez uygulandi. Gorsel analog ol¢egi (GAO), omuz ekleminin
aktif eklem hareket acikligi (EHA) ve Kol, Omuz ve El Sorunlari
Anketi (DASH) skorlar1 tedavi baglangicinda, tedavi sonrasi altinci
haftada ve birinci yilda degerlendirildi.

Bulgular: Her iki grupta GAO, DASH ve aktif EHA skorlar:
istatistiksel olarak anlamli gekilde iyilesti. Tedavi sonrasi GAO,
DASH ve aktif EHA skorlar1 acisindan subakromiyal tenoksikam ve
steoid enjeksiyonlar1 arasinda istatistiksel olarak anlamli farklilik
saptanmadi. Tenoksikam grubunda tedavi oncesi ve sonrasi ortalama
GADO skorlar1 sirasiyla 7.8 (dagilim 3-9) ve 2.6 (dagilim 2-4) idi.
Steroid grubunda tedavi oncesi ve sonrasi ortalama GAO skorlari
sirastyla 6.2 (dagilim 3-10) ve 3.6 (dagilim 0-7) idi. Tenoksikam
grubunda tedavi oncesi ve sonrasi ortalama DASH skorlar1 sirasiyla
59.4 (dagilim 45-80) ve 14.7 (dagilim 8.3-25.8) idi. Steroid grubunda
tedavi oncesi ve sonrasi ortalama DASH skorlar1 sirasiyla 56.7
(dagilim 33.3-85.8) ve 18.1 (dagilim 0-69.2) idi. Steroid grubunda aktif
EHA’daki iyilesme daha yuksek olmasina ragmen, iki grup arasindaki
farklilik istatistiksel olarak anlamli degildi.

Sonu¢: Omuz sikisma sendromlu hastalarin tedavisinde hem
subakromiyal tenoksikam hem steroid enjeksiyonlar1 basarili bir
sekilde kullanilabilir. Subakromiyal tenoksikam enjeksiyonu giivenli
profili sayesinde bu hastalarda birinci basamak girisim olarak tercih
edilebilir.

Anahtar sozciikler: Metilprednizolon asetat; omuz sikisma sendromu; omuz
agrisi; tenoksikam.
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Periarticular shoulder disorder refers to a set of
diverse diseases including subacromial and subdeltoid
bursitis, rotator cuff tendinitis, calcific tendinitis,
and rotator cuff tear with or without adhesive
capsulitis leading to shoulder pain and restricted
range of motion (ROM)."? Shoulder impingement
syndrome is usually treated conservatively including
resting, nonsteroidal antiinflamatory drugs (NSAIDs),
subacromial injections (corticosteroids, local
anesthetics, hyaluranate and recently tenoxicam),
suprascapular nerve blockage, and physical and
manual therapy.® Tenoxicam is a NSAID and
analgesic of the oxicam class. It has no detrimental
effects on the cartilage and muscular structure. In
a previous study by Ozkan et al,”! two injections
of subacromial tenoxicam in patients with open
subacromial decompression and rotator cuff tear
repair had positive effect in gaining early ROM. In this
study, we aimed to assess and compare the efficacy
of subacromial tenoxicam and steroid injections
in treating patients with shoulder impingement
syndrome.

PATIENTS AND METHODS

Forty patients who admitted to the Department of
Orthopaedics and Traumatology, Istanbul Medipol
University with primary complaint of shoulder pain
between January 2012 and June 2013 were selected.
Patients fullfilled the following inclusion criteria:
1) clinical sign of a painful arc and positive Hawkins
test and/or Neer impingement sign; and 2) precise
rotator cuff injury including rotator cuff tendinitis, or
subacromial bursitis detected on magnetic resonance
imaging. The exclusion criteria were as follows:
1) history of shoulder surgery; 2) full thickness rotator
cuff rupture; 3) hemiplegic shoulder pain; 4) suspected
fracture on X-ray or history of recent shoulder trauma;
5) limited active ROM and stiffness due to adhesive
capsulitis; and 6) history of subacromial injections or
physical therapy in the last three months. The study
was approved by the local research ethics committee
of the university hospital and informed consents were
obtained from patients.

Patients were randomly allocated into subacromial
tenoxicam or steroid injection groups. All patients
were given home based exercise program including
gravity-assisted distraction and oscillatory pendulum
exercise. Subacromial tenoxicam (Oksamen®,
Mustafa Nevzat, Turkey) injection was applied to the
20 shoulders of 20 patients (10 males, 10 females; mean
age 45.3 years; range 32 to 67 years) in the tenoxicam
group. Subacromial tenoxicam injections were applied
totally three times by one week intervals during the
course of the study.

Subacromial methyl prednisolone acetate
(Depo-Medrol®, Eczacibagi, Turkey) injection was
applied to 20 shoulders of 20 patients (8 males, 12
females; mean age 46.5 years; range 29 to 73 years) in
the steroid group. Only one injection was performed
during the course of the study.

All subacromial injections were applied to patients
at a sitting position. A wide scrub was done and
posterior arthroscopy portal was used for the needle
entry point. While all injections were done by the
same clinician, examinations were conducted by
another examiner. Active ROM of the shoulder joint,
visual analog scale (VAS) and disabilities of Arm,
Shoulder and Hand (DASH) scores were evaluated
and recorded at baseline, six weeks after the treatment,
and first year.

Statistical analysis

SPSS for Windows version 15.0 software program
(SPSS Inc., Chicago, IL, USA) was used for statistical
analysis. Mann-Whitney U test was used to compare
the differences between means of the two groups.
Wilcoxon test was used to compare pre- and post-
treatment mean values of each group. P values less
than 0.05 were accepted as statistically significant.

RESULTS

While there were no major complications after
injections, patients in subacromial tenoxicam group
complained of moderate burning like sensation during
the injection process. Two patients had temporary
hypotension. There was no statisticially significant
difference between subacromial tenoxicam and
subacromial steroid groups regarding demographic
measures and mean baseline ROM, DASH, and VAS
scores (p>0.05).

In tenoxicam group, mean pre- and post-treatment
VAS scores were 7.8 (range, 3-9) and 2.6 (range 2-4),
respectively. Mean pre- and post-treatment DASH
scores were 59.4 (range, 45-80) and 14.7 (range 8.3-25.8),
respectively. Mean pre- and post-treatment active
ROM degrees were 105.1 (range 80-130) and 171.7
(range, 140-180), respectively. Subacromial tenoxicam
injection displayed significant beneficial effects in all
parameters at first year.

In steroid group, mean pre- and post-
treatment VAS scores were 6.2 (range, 3-10) and
3.6 (range, 0-7), respectively. Mean pre- and post-
treatment DASH scores were 56.7 (range, 33.3-85.8)
and 18.1 (range, 0-69.2), respectively. Mean pre-
and post-treatment active ROM degrees were 83.3
(range, 10-180) and 152 (range, 50-180), respectively,
at first year.



Both subacromial steroid and subacromial
tenoxicam injections statistically significantly
improved active ROM, VAS, and DASH scores (p<0.01).
There was a statistically significant difference between
tenoxicam and steroid groups in mean change scores
for VAS and DASH scales. The improvement in
active ROM was slightly higher in the steroid group
but difference between the two groups was not
statistically significant (Table I).

DISCUSSION

Impingement is painful functional limitation of the
shoulder, thought to be secondary to compression
or altered dynamics that irritate and ultimately
damage the tissues around the shoulder joint. The
classically accepted underlying pathologies are
edema, hemorrhage, fibrosis, tendinitis, and partial
or complete rupture of rotator cuff.

There are many conservative treatment
modalities including NSAIDs, physical therapy,
activity =~ modification, suprascapular nerve

blockage, and subacromial corticosteroid injections
in the management of shoulder impingement
syndrome.**) Subacromial injections and physical
therapy are amongst the most commonly used
conservative methods. Subacromial steroid injection
is common and an alternative compound which is
effective and harmless to cartilage structure, while
its cost effectiveness is still investigated. In this
article, we aimed to present our results regarding the
comparison of subacromial tenoxicam and steroid
injections in the treatment of impingement syndrome
which may bring a new perspective into the treatment
strategy. Our results showed statistically significant
beneficial effects of subacromial tenoxicam injections
in impingement syndrome in terms of active ROM,
VAS, and DASH scores.

Although majority of studies mention beneficial
effects of subacromial corticosteroid injections,!”
various questions exist on detrimental effect of
steroids on cartilage structure.™ Besides, steroids
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should be used with caution in patients with diabetes
mellitus and hypertension.

Karthikeyan et al.'? compared the efficacy
of a single subacromial injection of tenoxicam,
with a single injection of methylprednisolone in
patients with impingement syndrome. Although
tenoxicam injection exerted positive effects, they
found significantly greater improvements in the
methylprednisolone group. Their results differ
from our study and this could be due to the
single injection protocol of the study. In a study
by Min et al.’¥ triamcinolone and ketorolac were
equally effective in the treatment of subacromial
impingement with greater improvement in the
University of California at Los Angeles shoulder
scores at four weeks follow-up.

A high level of inflammatory cytokines,
proteinases, and cyclooxygenase enzymes were
shown to be expressed in the subacromial bursa
of patients with rotator cuff tear.™ Tenoxicam is a
cheap NSAID and an analgesic of the oxicam class, is
closely related to piroxicam and has a long half-life,
which enables it to be administrated once daily. It
also readily penetrates the synovial fluid and has the
ability to prevent adhesion formation.">” Besides, it
has no detrimental effects on cartilage structure, can
be safely administered intraarticullarly, and enables
multiple injections during the course of treatment. In
a study by Ozkan et al.” two subacromial tenoxicam
injections applied weekly were effective in gaining
ROM to perform daily activities in rotator cuff
repaired patients, which in turn decreased the time
to return to daily activities. We decided to administer
three injections to increase the efficacy of tenoxicam
in our study.

Subacromial corticosteroid injection may have
detrimental effects on tendon structure ultimately
leading to rupture. In a study by Akpinar et al.l'¥
abnormally soft and light coloured tendons with
fragmentation and inflammatory cell infiltration after
four times of repeated corticosteroid injections were

TABLE |

Changes in visual analog scale, disabilities of arm, shoulder and hand questionnaire, and active range of motion
scores in tenoxicam and steroid groups

Parameter Tenoxicam group Steroid group

MeanzSD MeanzSD p
Change in visual analog scale score 5.2+0.6 2.6+1.8 0.009*
Change in disabilities of arm, shoulder and hand score 44.7+7.0 38.6+14.3 0.014*
Change in active range of motion 66.6x12.4 68.7+51.4 0.695

SD: Standard deviation; * p<0.05.
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demonstrated. Yilmaz et al."! suggested intradeltoid
injections as an alternative route to avoid possible
detrimental effects of steroids on rotator cuff tendons
by repeated subacromial injections.

There are also conflicting results about the
efficacy of subacromial corticosteroid injection for
the treatment of impingement syndrome. There are
reports about increased shoulder ROM with decreased
pain after corticosteroid injection in shoulder
impingement syndrome.*?21 On the other hand,
Vecchio et al’ demonstrated no beneficial effect
of subacromial metylprednisolone over lignocaine
injection on symptoms of impingement syndrome
during 12 weeks of follow-up. Although Johansson
et al.® reported short-term efficacy of subacromial
corticosteroid injection in their sytematic review
about the interventions for subacromial pain, both
subacromial corticosteroid and tenoxicam injections
had been successful after one year in patients with
impingement syndrome.

Rhon et al.?¥ compared one-year outcome of
subacromial corticosteroid injection with manual
physical therapy in 104 patients with shoulder
impingement syndrome. They conducted a
randomized, single blind study in which physical
therapy group received six sessions of manual
physical therapy and the steroid group received
40 mg triamcinolone acetonide injections up to three
total injections at least one month apart during the
one year study period. Significant improvements in
pain and life quality scales were achieved in both
groups with no significant difference between the
groups.

The lack of a physical therapy group is a limitation
in our study. Further studies conducted in larger
populations designed with a control group of physical
therapy or a combination of physical therapy and
tenoxicam injection may clarify the efficacy of
subacromial tenoxicam injection in the treatment of
impingement syndrome. The benefits of subacromial
tenoxicam injections should also be investigated with
pathological examinations to exhibit its effect on a
cellular level which is another important limitation
of our study.

In conclusion, patients with rotator cuff
tendinitis, bursitis, or tenosynovitis may be
successfully treated with subacromial tenoxicam
or steroid injections. Given the favorable clinical
effects and safer therapeutic profile, subacromial
tenoxicam injection may be used as a first-line
intervention in the management of shoulder
impingement syndrome.
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