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Effects of ultrasound-guided
intraarticular botox vs. corticosteroids
for shoulder osteoarthritis

Seyed Masoud Hashemi', Seyed Mehdi Hosseini Khamene?,
Bahram Naderi-Nabi®, Mahshid Ghasemi!

ABSTRACT

Background: Shoulder osteoarthritis (OA) is a painful condition in which movement of
the shoulder becomes restricted. Treatment is aimed at pain reduction and maintain
or improve functions. Intra-articular steroid injections have proven to be an effective
and cost-effective treatment option. However, long-term use can weaken the shoulder
tendons and cause histological changes. Recently, botulinum toxin has been evaluated
for the treatment of the chronic joint pain. Its injection into the painful shoulder joints
may inhibit the inflammatory mediators and the neuropeptide release which act on
articular nociceptors and produce pain.

Objective: The present study compared the efficacy of ultrasound-guided intra-articular
Botox and corticosteroid injections in glenohumeral joint in terms of reduction of pain
scores and enhancing range of movement in patients with shoulder OA.

Methodology: Fifty eligible patients with shoulder OA were randomly assigned to two
groups of Botox and corticosteroid (each with 25 patients). Ultrasound-guided intra-
articular injections were randomly performed in all participants. Patients were evaluated
in terms of effect on pre-procedure pain scores, range of abduction, internal rotation
and external rotation, at 2 weeks and 12 weeks after injection. Two-way ANOVA and
t-tests were utilized to analyze the data.

Results: The study results indicated that the injection of Botox and corticosteroid in
the shoulder joint cause reduction in pain and increased range of movements of the
patients with glenohumeral OA. Botox injection exerts more long-lasting effects in
comparison to the corticosteroid group. Mean pain scores were lower in Botox group in
comparison to the steroid group (2.75 vs. 4.24); patients in the Botox group experienced
more pain reduction at week-12 and more increase in range of abduction, internal
rotation and external rotation.

Conclusion: It is concluded that intra-articular Botox injection can be more useful than
intra-articular steroid injection in terms of pain reduction and function improvement.
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INTRODUCTION

Arthritis or osteoarthritis (OA), also called joint
abrasion, is a disease that can engage any joint in
the human body. In this disease, the joint cartilage
gradually breaks and degrades and the bones on
either end of the joint that should normally slide on
cartilage’s smooth surface become directly in touch
with one another and move about on the osteoid
part of one another and this causes pain.!” The
disease is one possible cause of pain in the shoulder
region, especially in the old-aged individuals. The
hereditary background can also be involved in the
emergence of the disease.> The primary symptoms
of arthritis are shoulder pain and limitation in the
range of movements. The pain is usually felt at the
side of the shoulder head or the posterior upper side
of the arm. The pain worsens when working and it
might even appear when asleep. The patient cannot
raise upper limbs completely or move them in various
directions.** OA becomes more prevalent with the
increase in age and radiological evidence demonstrates
a prevalence rate of 94% in women and 85% in men
above the age of 80. About 20% to 40% of the OA cases
are symptomatic but no direct relationship has been
documented between the clinical findings and the
degree of the patients’ performance disabilities with
radiological findings.> Continuous shoulder pain
lasting for a month or so has been reported in 5% of
the American population for a period of a year.>¢

There are few methods for treating shoulder
arthritis.4 Corticosteroid injection in the joint is one
common treatment method that has been proved
effective in cases of intra-articular inflammation.
In patients with tendonitis, as well, the injection
of steroid in the biceps tendon head has also been
found effective. However, steroids have been shown
to fail in a great many of resistant cases and it is yet
to be replaced by an appropriate alternative. In the
meanwhile, steroid injections in athlete patients can
cause positive doping tests and a raised blood glucose
in diabetics.’

On the other hand, corticosteroids can cause
atrophy of the adipose tissue and dermal changes,
tendon tear and avascular necrosis. It has been
shown that the patients who received intra-articular
corticosteroid injection during six months before
perfect arthroplasty, are more prone to postoperative
infections. Face flush happens during several hours
after steroids and it can last for several days. There
may be suppression of the hypothalamus-pituitary-
adrenal axis, though it is weak and transient. There
is concern that the intra-articular injection might
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cause degeneration of the joint. The reason behind
such an incident might be the catabolic effect of
corticosteroids or the overuse of the joint in patients
whose pain has been lessened.”*’

Botulinum toxin is one of the neurotoxins produced
by Clostridium botulinum bacteria. Botulinum
neurotoxins are zinc dependent enzymes,®!° which
reversibly block neurotransmission’ by inhibiting
release of neurotransmitters (the chemical signals)
and disrupting neuronal communication.!! There
are seven botulinum serotypes (A to G), all of which
inhibit acetylcholine release at the neuromuscular
junction to prevent the muscle from contracting.
This property enables the use of botulinum toxin in
treating spasticity associated with stroke, multiple
sclerosis, Parkinson’s disease and cerebral palsy.!?
There is emerging evidence on the use of botulinum
toxin for pain relief in musculoskeletal disorders.!?

Previous studies have shown that botulinum injection
is effective in reducing shoulder joint pain.!*%
Unfortunately, there are few clinical researches
regarding the non-invasive treatment of the diseases
and no study has yet considered the comparison
of Botox and corticosteroid injection in shoulder
joint. Therefore, the current study was designed to
compare the efficacy of ultrasound-guided Botox and
corticosteroid injections in shoulder joint in patients
with glenohumeral OA.

METHODOLOGY

The present study was a double-blind randomized
parallel-group clinical trial. Study population
comprised of patients with resistant shoulder pains
caused by glenohumeral joint OA.

The Institutional Ethics Committee approved
the study protocol. The study was explained to
participants, and an informed written consent was
obtained from all patients.

Fifty patients with glenohumeral joint OA referred
to Akhtar Hospital during September 2017-Feburary
2018, were randomly assigned to either Botox or
steroid groups, each containing 25 subjects.

Sample size was determined to be 50 after a pilot study
on 10 individuals was performed; Considering the
mean difference of the pain scores of the two groups
on week two, mean pain scores of the Botox group
and corticosteroid group were 2.6 and 3.3 and their
standard deviation were 0.6 and 1.1, respectively.
Giving proper sample size calculation formula, the
overall sample was determined to be 50 subjects.
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N=(Z_pp+ Z,_/;)ZZ(SLZ +8,7)
(=)

B =80%—Z1-fp=0.84and o = 0.05 > Z 1-0/2 =1.96
Sampling was performed using census method.

Inclusion criteria were age between 45-65 years,
chronic painful unilateral shoulder pain lasting
for more than 3 months for whom diagnosis of
glenohumeral joint OA was confirmed according
to American Association of Orthopedic Surgeons
(AAOS) criteria, failed conservative treatment, and
were not surgical candidate.

Exclusion criteria were history of arthropathic or
neuropathic diseases, traumatic fractures, tendon
tear, concomitant use of aminoglycoside or agents that
interfere with neuromuscular junction transmission,
those having already received a shoulder injection
in the past 12 months; those with other established
chronic shoulder disorders (for example, rheumatoid
arthritis, other inflammatory polyarthropathies and
OA); history of previous shoulder surgery on the
affected side; history of cardiovascular, renal, hepatic
or gastrointestinal disease, diabetes, coagulopathic
disorders, hypertension, psychological illness or
drug/alcohol abuse, pre-existing allergies, immuno-
compromised patients; and active infection.

Patients were randomly assigned to two Botox and
corticosteroid groups. Baseline assessment was
performed prior to the intervention and patients’
demographic data were recorded. Freeze-dried
botulinum toxin A (BTX,Type-A Company) was
reconstituted immediately prior to injection, in
S ml preservative-free sterile 0.9% normal saline
(100 units/5 ml). Triamcinolone hexacetonide was
also prepared as 10 mg/4 ml. All the injections
were performed by an anesthesiologist, expert in
musculoskeletal interventional procedures. The
physician injected the affected joint using the
technique of insertion of the needle parallel with
respect to the transducer.

Patients were evaluated by a physician blind to
the procedures at three time points: TO (before
intervention) and T2 (2 weeks after intervention)
T12 (12 weeks after intervention) and pain, and range
of motion during internal rotation, external rotation,
and abduction were measured for all patients. Any
potential side effects was also noted and recorded.
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Patients, outcome investigators and the statistician
were blinded in this study.

All statistical analyses were performed using SPSS
version 19.0 for Windows (SPSS Inc, Chicago, IL,
USA). An alpha level < 0.05 was considered to be
statistically significant. Kolmogorov-Smirnov test
was utilized to evaluate the normality of the data
distribution.

RESULTS:

The average age of the study subjects was 52.98 =+
11.7. Twenty four patients were male and 26 patients
were female and there was no significant difference
between the two groups in terms of age and gender
(p > 0.05).

VAS:

The results of Kolmogorov-Smirnov test signified
the normality of data distribution (p > 0.05). The
results of t-test indicated that there was a significant
difference between the two groups before the
intervention in terms of VAS (p > 0.05). The total
mean score of the pain was lower in Botox group than
in corticosteroid group e.g. 2.75 vs. 4.24 respectively.

Bonferroni’s follow-up test was used to evaluate the
differences during follow-up (pre-injection, week-2
and week-12). The differences were significant in the
course of the time, meaning that both of the drugs
resulted in pain reduction during study. There was
no significant difference between the two groups pre-
injection and at week-2, but the difference between
the two groups was found to be significant at week-
12; the Botox group having experienced a statistically
significant pain relief (p < 0.05). Results are shown
in Figure 1.

ROM:

The results of the Kolmogorov-Smirnov test are
suggestive of the data distribution normality (p >
0.05). The results of the t-test showed that there was
no significant difference between the two groups in
terms of range of abduction, internal rotation and
external rotation before injection (p > 0.05).

Abduction: The study findings demonstrated that
the main effect of both the groups (F1, 48=804.381,
p < 0.05) was significant in terms of the range of
abduction at week-2 and week-12; the difference of
effect compared within the groups was not statistically
significant (Figure 2).

Internal Rotation: The findings showed that the
main effect on range of internal rotation in both of
the groups at pre-injection time, and the change in
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Week 12

the range at week-2 and weel-12, did
not change statistically significantly
(Figure 3).

External Rotation: Results of the
variance analysis indicated that
the main effect at the week-2 was
statistically significant (F2, 48=25.855,
p < 0.05) but the main effect of the
week-12 and inter-group differences

were not statistically significant
(Figure 4).
DISCUSSION

The present study aimed at comparing
the effects of ultrasound-guided intra-
articular Botox and corticosteroids
injection in the shoulder joint in
patients with glenohumeral OA. The
studyresultsindicated that theinjection
of both Botox and corticosteroid in
the glenohumeral joint brings about
a reduction in the pain and improves
the range of movements of the patients
with glenohumeral OA. Although
Botox injection’s effect lasted for a
longer period of time in such a manner
that the total mean of the pain scores
was lower in Botox group as compared
to the steroid group (2.75 in contrast to
4.24) and the Botox group experienced
a larger reduction in pain in week-12.
Also, the other findings of the study
were reflective of the idea that the
Botox injection leads to an increase
in abduction, internal rotation and
external rotation of the patients. The
study findings are consistent with
the results obtained in several other
studies.®'>" For example, the results
obtained by Boon et al.'* indicated that
Botox group experienced a significant
pain reduction as compared to the
control group; moreover, the patients
from the Botox group were found
with increased improvement of range
of movements in the shoulder region
in comparison to the control group.
They concluded that the use of Botox
in contrast to steroid or placebo
treatments has a better treatment
effects on the shoulder joint. Singh
et al.’ came to the conclusion that

the prior studies are suggestive of effectiveness of
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Botox injection in improving pain in 100 1
patients with frozen shoulders but that 90
the results have to be more cautiously
interpreted due to the scarcity of the
researches in this regard. However,
generally, it seems that Botox can
decrease shoulder pain due to arthritis
and spastic hemiplegia. Nicol et al.'®

H O N ®
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Range of externl rotation

investigated the effect of botulinium 30 1
toxin injection in treatment of neck 20 ~
and shoulder myofascial pains. Their 10 A
findings indicated that intra-articular 0

Botax

—4— Corticosteroids

Botox injection causes a significant
improvement in the pain scores at week-
12 as compared to the placebo group.
They attributed this effect of Botox
to its antinociceptive effects. They
concluded that the direct injection
of Botox inside the painful muscles brings about
an improvement in the pain score as well as the
quality of life of the patients for such a reason as
decreasing the inflammation and spasm and possibly
for its antinociceptive effects. Singh et al.?! showed
the success of intra-articular injection of Botox in a
recent study and emphasized on its antinociceptive
effect in patients with resistant arthroplasty pains in
such a way that it was concluded that a considerable
improvement comes about in the pains experienced
after the shoulder and knee arthroplasty after a week
of intra-articular injection and that there is a need
for repeated injections in resistant cases. In another
study by Sun et al.,”2 Botox and hyaluronic acid
injections inside the ankle joint were compared. In
this comparison, Botox could act in line with pain
control and functioning improvement like hyaluronic
acid. It was concluded that there was no significant
difference between Botox and hyaluronic acid in
terms of the pace of the pain-relieving effects in week
2 and the duration of the effect in week 6. In regard
of the elucidation of the present study’s finding, it
can be stated that Type-A botulin neurotoxin attaches
to the receptors in cholinergic nerve membrane and
enters the cytoplasm of the neural terminals wherein
it can change the exocytose of the cholinergic
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Figure 1: Comparison of VAS score between two groups at different time

vesicles and leads to the mitigation of their nervous
activity through chemical reactions and muscular
contractions.>'>!823% Injection of type-A botulinum
toxin is followed by an independent anti-coagulation
effect.’ Furthermore, its anticholinergic effects have
been well documented. Such a dual action has also
been observed in studies on cervical dystonia® and
headache.?® These pain-relieving effects are possibly
due to the curbing of the neurogenic inflammations,*
that result in localized edema through CGRP and
P-matter and deprivation of glutamate release.!®
In a review research performed recently by RCTs,
the analgesic effects of BONT/A were confirmed in
osteoarthritic pains in patients, including tennis
elbow pains, backache, temporomandibular joint
pains, carpal tunnel syndrome.?!

Results of the current study provide the reader with
evidence regarding the better analgesic effects and
more improvement in the range of movements in
patients with glenohumeral osteoarthritis with Botox
injection. So, it is suggested that Botox injection can
be useful in terms of its favorable therapeutic effects.

Conflict of interest: Nil declared by the authors
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