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Introduction: Shoulder pain is one of the most common musculoskeletal diseases, and can 

be due to glenohumeral osteoarthritis, rotator cuff tear, impingement, tendinitis, adhesive 

capsulitis, and subacromial bursitis. Several therapies have been proposed, including steroids, 

nonsteroidal anti-inflammatory drugs, intra-articular injections, and physical therapies. Many 

published studies have reported on the employment of botulinum toxin type A (BoNT-A) to 

reduce pain in subjects with neurological and musculoskeletal diseases by inhibiting substance 

P release and other inflammatory factors.

Methods: In the present article, we briefly update current knowledge regarding intra-articular 

BoNT therapy, reviewing existing literature on intra-articular use of BoNT-A, including nonrandom-

ized and randomized prospective and retrospective cohort studies and case series published from 

December 1989 to November 2017. We also describe a case series of six subjects treated with intra-

articular injection of incobotulinumtoxin A for the treatment of pain deriving from osteoarthritis. 

Conclusion: Intra-articular BoNT-A is effective and minimally invasive. Pain reduction with 

an increase in shoulder articular range of motion in our experience confirms the effectiveness 

of BoNT-A injection for the management of this syndrome.

Keywords: shoulder-pain syndrome, botulinum toxin type A intra-articular injections, gleno-

humeral osteoarthritis

Introduction
Shoulder pain is one of the most common musculoskeletal complaints in modern societ-

ies, second only to low-back pain in patients seeking care for musculoskeletal disorders 

in the primary-care setting.1 Prevalence is uncertain, with estimates of 4%–26%.2 

Although more than half of all patients with shoulder pain recover completely within 1 

year, the remaining report persistent shoulder pain. Pain and shoulder-function impair-

ment may lead to social and personal inability affecting health care costs, including 

absence from work and disability.

Shoulder pain has several underlying etiologies, including glenohumeral osteoar-

thritis, rotator cuff tear (full or partial), impingement, tendinitis, adhesive capsulitis, 

and subacromial bursitis.3 The most common source of shoulder pain is the rotator 

cuff, accounting for over two-thirds of cases.2 The use of intramuscular botulinum toxin 

type A (BoNT-A) injection to address focal muscle overactivity is well established in 

the management of spasticity,4 but there is an increasing body of evidence to support 

a role in the field of pain modulation.5,6 The effect was first proven in the treatment of 

cervical dystonia, associated pain spasticity, migraine, and tension-type headache, and 
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mostly with intramuscular injection.7–9 There has been limited 

published literature relating its intra-articular application, and 

dosing also remains an area for discussion.

The primary objective of the present paper was to con-

duct a literature review focused on existing evidence on 

intra-articular BoNT-A injections. In addition, we report a 

case series clinical experience to evaluate the effect of intra-

articular BoNT-A on shoulder-pain relief and function in 

patients with persistent shoulder pain due to osteoarthritis. 

Safety and tolerability were also evaluated.

Methods
We reviewed existing literature on intra-articular use of 

BoNT-A, including nonrandomized and randomized pro-

spective and retrospective cohort studies and case series 

published from December 1989 to November 2017. The 

search was conducted in PubMed, Ovid Medline, Embase, 

Google Scholar, Web of Science, and Scopus using the pri-

mary search terms or their synonyms (individually and in 

combination) “intra-articular”, “shoulder”, “knee”, “ankle”, 

“osteoarthritis”, “joint”, and “botulinum toxin, BTX, or 

BoNT”. Any joint was included, with no restriction. A search 

filter was developed to include only human studies. We only 

included articles in which pain originated from bones and 

joints. Case reports were not included in this review. There 

were no language restrictions on search. The references of 

all selected studies were screened to identify studies that had 

not been included in the electronic search. At first check, we 

identified 136 articles, of which only seven were considered 

eligible. We obtained the full texts of the related articles and 

selected the most eligible articles for the review.10–16 All the 

articles included are shown in Table 1.

Intra-articular use of BoNT-A
The first clinical study related to intra-articular BoNT-A for 

pain was by Mahowald et al in 2006. The authors evaluated 

the efficacy of BoNT-A for management of moderate–severe 

refractory joint pain. Eleven patients with chronic arthritis 

who had failed treatment with oral and/or intra-articular 

medications and with no indication for surgery were injected 

intra-articularly with 25–100 U BoNT-A in knee joints, ankle 

joints, and shoulder joints. The mean maximum decrease in 

pain after the first intra-articular BoNT-A injection was 55% for 

lower-extremity joints and 71% for shoulder pain. In long-term 

follow-up, joint-pain reduction lasted 3–12 months from the 

first injection and 3–8 months after repeated injections, with 

a global improvement in limb function and quality of life.10

In a randomized controlled trial, Singh et al evaluated the 

efficacy of intra-articular BoNT-A 100 U versus placebo in 

36 subjects with refractory shoulder pain due to osteoarthri-

tis. The main outcome measure was change in pain severity 

(measured with visual analog scale [VAS]), and secondary 

outcome measures were functional impairment and disability 

assessed using the Shoulder Pain and Disability Index, active 

range of motion (ROM) measured using goniometry, quality 

of life assessed using the SF36, and the sensory and affec-

tive dimensions of pain according to the short version of the 

McGill Pain Questionnaire. Improvement in pain severity and 

quality of life (measured with SF36) following intra-articular 

BoNT-A injection was significantly greater than placebo: 1 

month after a single injection, 61% of patients had 30% or 

≥2-cm decrease in pain severity.11

In a randomized double-blind pilot study conducted on 

60 patients with painful osteoarthritis of the knee, patients 

were stratified to receive intra-articular corticosteroid, low-

dose BoNT-A (100 U), or high-dose BoNT-A (200 U). Pain 

VAS scores improved in all groups at 8 weeks, but statistical 

relevance was found in the low-dose BoNT-A group (with 

improvement maintained up to 6 months). Nevertheless, no 

serious side effects were detected in any group.12

The effect of 100 U BoNT-A (Botox; Allergan) on pain-

ful knee osteoarthritis was also evaluated in 46 subjects by 

Hsieh et al in a randomized controlled trial with a 6-month 

follow-up period. Authors found an average decrease in 

knee pain after a single-dose injection of 42.6% at 1 week 

posttreatment and 34.9% at 6 months posttreatment. The 

decrease in pain was more significant among patients with 

a higher baseline pain score measured with a VAS. Similar 

findings were observed for functional ability assessed using 

the Lequesne index and Western Ontario and McMaster 

Universities Arthritis Index (WOMAC).13 BoNT efficacy has 

also been proven in pain associated with adhesive capsulitis.

A South Korean prospective controlled trial compared the 

effects of intra-articular BoNT-A (Dysport; 200 IU, n=15) with 

the steroid triamcinolone acetate in patients suffering from 

adhesive capsulitis of the shoulder. All patients were evaluated 

using a numeric rating scale of pain intensity and measurement 

of ROM at baseline and at 2, 4, and 8 weeks posttreatment. At 

week 8, both treatment groups showed significant improve-

ments in pain, active shoulder abduction, and flexion, as well 

as the passive shoulder abduction and external rotation com-

pared to baseline.14 Pain control driven by BoNT-A has been 

also demonstrated in ankle osteoarthritis: authors compared 

the effects of intra-articular BoNT-A 100 U reconstituted in 2 

mL normal saline and intra-articular hyaluronate (molecular 

weight 500–730 kDa) plus rehabilitation exercise in 75 patients.

The primary outcome measure was Ankle Osteoarthritis 

Scale score, and secondary outcome measures were American 
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Orthopedic Foot and Ankle Society score, VAS pain score, 

single-leg stance test, timed up-and-go test, consumption of 

analgesics, and global patient satisfaction evaluated on a 0–7 

Likert scale. Data showed improvements in pain, physical 

function, and balance, but no differences in effectiveness 

between the two interventions were found. These effects 

were rapid at 2 weeks and could last for at least 6 months.15

In an open-label study in 2010, 24 patients (38 knees) 

stage 3/4 knee osteoarthritis were included to receive two 

intra-articular injections of 100 U BoNT-A reconstituted 

with 4 mL normal saline at an interval of 3 months. Pain 

was assessed with the WOMAC index. Pain and stiffness 

improved clinically; however, the effect of BoNT-A achieved 

statistical significance only for the pain subscale in stage 3 

osteoarthritis. After 3 months, only the subgroup with stage 3 

disease showed a significant effect on WOMAC pain reduc-

tion. This subscore was still significantly diminished versus 

baseline after 5 and 6 months.16

Case series summary
We evaluated and treated six subjects aged 37–68 years with 

unilateral shoulder pain experienced for at least 6 months, 

with previous failure with conventional/standard treatment or 

who could not tolerate adverse effects of medications. They 

all reported moderate–severe pain, indicated by a rating of 

30–50 mm on the VAS at rest and 50–80 mm during active 

movement. For pain measurement, we used a 100 mm ruler 

with 10 mm intervals. No subjects had received steroid or 

viscosupplement injections in the shoulder or any type of 

physical therapy in the previous 2 months.

Subjects who had a history of surgery involving the shoul-

der, other established chronic shoulder disorders, including 

rheumatoid arthritis or any inflammatory arthropathy, or who 

were pregnant were not treated. Shoulder radiographs taken 

within 6 months were obtained. An expert physician diag-

nosed concentric glenohumeral osteoarthritis in all patients. 

Patients were clinically assessed for the integrity and function 

of the rotator cuff, and when required a magnetic resonance 

imaging scan was performed to exclude rotator cuff tears.

The potential risks of intra-articular injection were 

explained before the procedure: all participants provided 

written informed consent for their data and any accompa-

nying images to be included in this case series. This study 

and the treatment were approved by the institutional review 

board of the General Affairs and Privacy-Protection Office 

of “Ospedali Riuniti”, Foggia, with protocol number 59. 

IncobotulinumtoxinA (100 U Xeomin; Merz Pharmaceuticals 

GmbH, Frankfurt, Germany) was injected into the symptom-

atic glenohumeral joint. One vial of BoNT‑A (100 U) was 

reconstituted with 2 mL normal saline. The shoulder joint 

was injected using the posterior approach by inserting the 

needle 1 cm distally to the posterior corner of the acromion 

and advancing the needle anteriorly until the needle entered 

the posterior capsule (Figure 1).

Patients were evaluated at baseline and 4 weeks after the 

initial treatment. Subjects were instructed to avoid analgesic/

anti-inflammatory drugs for 2 weeks after the BoNT-A injec-

tion and to abstain from the execution of painful activities 

of daily living involving the affected shoulder. The primary 

objective was to determine whether intra-articular injections 

of BoNT-A provided significant reduction in shoulder pain 

measured with the VAS.

The pain VAS is a continuous scale comprises a horizontal 

or vertical line, usually 10 cm in length, anchored by two verbal 

descriptors, one for each symptom extreme. For pain intensity, 

the scale is most commonly anchored by “no pain” (score of 

0) and “pain as bad as it could be” or “worst imaginable pain” 

(score of 100 on 100 mm scale).17 Patients were asked to evalu-

ate the pain both at rest and during active shoulder movements.

The secondary outcome measure was the Constant–

Murley score, the most commonly used scoring system to 

Figure 1 Glenohumeral injection technique with botulinum toxin A.
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evaluate various disorders of the shoulder. It is a 100-point 

scoring system, in which 35 points are from patient self-report 

of pain and function and the remaining 65 points are allocated 

to objective assessment of ROM and strength. The self-report 

assessment includes a single item for pain (15 points) and four 

items for activities of daily living (work 4 points, recreation 

4 points, sleep 2 points, and ability to work at various levels 

10 points). The objective assessment includes ROM (forward 

elevation 10 points, external rotation 10 points, internal 

rotation 10 points, abduction 10 points) and power (scoring 

based on the number of pounds of pull the patient can resist 

in abduction, to a maximum of 25 points).18 There was no 

follow-up loss or dropout. Demographic characteristics of 

the patients are shown in Table 2.

Discussion
In this article, evidence from existing studies and clinical 

observations about intra-articular BoNT-A supporting its 

antinociceptive action in humans is summarized. We also 

reported a case series focused on pain modulation in persis-

tent shoulder pain in six subjects suffering from glenohumeral 

osteoarthritis. Change in pain severity, active function, and 

adverse events were evaluated for each patient after BoNT-A 

injection. All patients reported benefits in function measured 

with the Constant–Murley score and quality of life 30 days 

after BoNT-A injection. Findings from our case series aligned 

with all the studies reviewed.

There is no clinical “gold standard” defining shoulder 

pain; studies often rely on specific diagnosis. For prelimi-

nary recruitment, we considered pain in the shoulder and 

upper arm, at rest or caused or aggravated by movement.19 

Current standard care includes analgesics, nonsteroidal anti-

inflammatory drugs, opioids, physical therapy, intra-articular 

steroids, hyaluronic acid, biomechanical adjustments, and 

activity modification to decrease pain. A significant proportion 

of patients fail conservative treatment and drugs are often 

associated with substantial side effects, especially in elderly 

patients, and thus when surgery may be contraindicated, the 

availability of a new therapeutic option would be desirable.

BoNT is actually the gold-standard therapy in the man-

agement of focal muscle hypertonia, blocking the release 

of acetylcholine at neuromuscular junctions in the muscle 

injected and resulting in a reduction in spasticity, dystonia, 

and related disorders.20–22 The first description of BoNT-A 

used as an analgesic was conducted on patients with myo-

fascial pain in a report by Cheshire et al.23

Many steps have followed this first attempt, and many in 

vitro, animal in vivo models, and human studies have dem-

onstrated that BoNT-A shows high efficacy in the treatment 

of painful conditions, such as migraine, tension headaches, 

chronic tennis elbow, low-back pain, and piriformis syn-

drome.24–27 These observations suggest an antinociceptive 

action for BoNT that may be independent of its paralyzing 

action. However, although the effect of BoNT-A on periph-

eral cholinergic synapses has been well characterized, the 

mechanism underlying the action on pain reduction is still 

unknown. Even less is known about articular pain relief. 

Joint structures contain Aδ, Aβ, and C fibers whose excita-

tion threshold lowers in cases of injury and inflammation 

(peripheral sensitization).28

Chronic joint inflammation is also associated with hyper-

excitability of spinal nociceptive neurons, referred to central 

sensitization.29 A variety of mediators can sensitize joint 

nerves and nociceptors, including bradykinin, prostaglandin 

E
2
, prostaglandin I

2
, serotonin, substance P, and neuropeptide 

Y.30 Persistent joint pain may lead to articular nociceptor sen-

sitization and an increase in the release of neurotransmitters 

in the joint (neurogenic inflammation).31

Table 2 Demographic characteristics of patients and outcome measures at baseline (T0) and after 4 weeks (T1)

Age,  
years

Sex Pain onset  
(months)

VAS at rest 
(mm) 

VAS during 
active movement 
(mm)

Constant–Murley score 
 

T0 T1 T0 T1 T0 T1

Pain +  
activity

Mobility +  
strength

Pain +  
activity

Mobility +  
strength

45 M 12 30 0 80 40 13 24 25 40
37 F 8 30 0 60 30 25 36 30 50
68 F 6 40 20 80 40 4 15 21 33
55 F 8 30 10 60 30 24 37 30 46
59 M 10 30 20 50 40 30 40 30 42
43 F 1 50 20 80 50 16 20 28 38

Abbreviations: F, female; M, male; VAS, visual analog scale.
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BoNT-A has been found to inhibit substance P release 

from cultured embryonic dorsal-root ganglion neurons and to 

reduce stimulated (but not basal) release of calcitonin gene-

related peptide from cultured trigeminal ganglion neurons. 

Based on these results, BoNT-A may inhibit the release of 

these neuropeptides in vivo, which may account for its ben-

ef﻿icial effects on pain.25,32,33 Human and nonhuman studies 

have shown cumulative effectiveness on pain reduction with 

no adverse events.34,35

Intra-articular BoNT-A injection has been also used 

for treatment of hemiplegic shoulder pain. Leaving out the 

antinociceptive effect due to spasticity reduction induced 

by intramuscular toxin injections at the level of the scapular 

girdle,36,37 Castiglione et al found a 3±1.2-point decrease in 

VAS during passive abduction after 2 weeks and 2.3±1.1 

points 8 weeks after a single intra-articular injection in five 

patients with hemiplegic shoulder pain.38 The possibility of 

using BoNT-A therapy also for subjects without neurological 

disorders represents an effective treatment for shoulder pain 

due to musculoskeletal diseases.

Conclusion
Intra-articular BoNT-A is effective and minimally invasive, 

and no adverse events were observed. In light of this, although 

the number of subjects has been extremely small, our experi-

ence and the existing literature may point to botulinum intra-

articular injection as a new treatment option for refractory 

shoulder pain due to osteoarthritis. More subjects, other dose 

ranges, different formulations, and interval studies of BoNT-

A injections need to be examined further.
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