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Introduction:

Hemiplegic shoulder pain (HSP) is one of the four most common medical
complications following stroke [1], with a reported incidence of between 30% and
65% depending upon the population studied and the method of assessment used
[2,3,4,5]. Several prospective studies reported that almost a third of stroke survivors
developed shoulder pain within six months of their stroke and 65% of these patients
continued to experience this problem even several months after stroke [3,4,5,6].
Chronic HSP may develop over time and is thought to be due to treatment-resistant
structural injury and, abnormal posture of the hemiplegic shoulder that damages the
surrounding tissues [7]. HSP is associated with a reduction in functional use of the
arm, interference with rehabilitation, higher rates of depression and poorer quality of

life [4,5,6].

HSP and Central Pain:

Shoulder pain following stroke has been described as a collection of complex
problems [8]. Clinical diagnosis is based on the source of shoulder pain which
includes altered sensitivity to the pain stimulus, shoulder-hand syndrome, and pain
arising from the mal-aligned joints or shortened muscles [9]. Understanding of HSP
is however, complicated by difficulty in distinguishing shoulder pain from central
post-stroke pain (CPSP) as both of these can be present in patients with stroke [8,9].
The prevalence of CPSP in patients with stroke is between 1% and 12% and it is
most likely to be present in patients with sensory impairment [9]. Central
sensitization, defined as an increased response of nociceptive neurons in the central

nervous system to normal afferent input can also play an important role in HSP [8,9].



Risk Factors:

Causes of HSP are often multifactorial and can be broadly classified into
neurological (paralysis, spasticity, altered sensation and neuropathic pain) and
mechanical factors (shoulder subluxation, soft tissue injuries such as rotator cuff

tears, bicipital tendonitis, muscle imbalance, weakness, and altered scapula position)

[7].

Few cohort studies have identified loss of motor control as one of the risk factors for
HSP. Lindgren et al [4] in their one year follow-up study recruited 416 patients with
first time stroke and reported that lost or impaired arm motor function and a high
National Institutes of Health Stroke Scale score were predictors of HSP. In this
study, HSP was seen in a comparatively larger proportion of the total group of 327
patients (22%) within the first 4 months after stroke. Similarly, another study (n=58),
found that patients with left sided hemiplegia, decreased passive range of abduction
movement at 4 months and those with pain at 4 months were at risk of having
persistent shoulder pain at 1 year [10]. Another recent study reported that shoulder
pain during movement at 2 weeks was a predictor of HSP during movement at 6 and

12 weeks after stroke [11].

De Bates [12] in their exploratory study reported that patients with shoulder pain had
increased activity of upper fibers of trapezius, reduced activity of lower fibers of
trapezius, serratus anterior and delayed or limited activity of infraspinatus muscle.
The muscle imbalance in the scapula region which is common after stroke could be

a potential risk factor for HSP.



Association between glenohumeral subluxation (GHS) and HSP has been a
controversial issue. Of 14 studies included in a systematic literature review, seven
showed an association while another seven showed no association, suggesting that
not all patients with GHS necessarily experience shoulder pain [13]. Findings on the
association between subluxation and pain are controversial and this may be
attributable, in part, to the methodological differences of the studies reviewed. These
include type of study design, time of onset of stroke, patients’ selection criteria,
sample size, and the wide range of tools used for the assessment of both

subluxation and pain.

Patients with stroke can experience a high incidence of HSP even in the apparent
absence of GHS. Pre-existing asymptomatic shoulder related problems, common in
older healthy people [14] may become painful in the affected shoulder as a
consequence of muscle weakness joint immobility and soft tissue changes following
stroke [15]. Abnormal posture of the affected shoulder due to spasticity, reflex
sympathetic dystrophy, adhesive capsulitis, and restricted joint range of the shoulder
could damage the surrounding soft tissues in patients with stroke leading to pain
[16]. Therefore, the extent of tissue damage in the shoulder region may not
necessarily be related to the degree of GHS, instead, it might depend upon how
often and how long the affected arm is left hanging unsupported causing passive

overstretching and resultant injury to the tissue [16].

In addition, other sources of pain such as soft tissue injuries including tendinitis of
the long head of the biceps and supraspinatus are found to be significantly

associated with HSP [5, 17]. Kim [17] reported that poor arm motor function,



indicated by a poor National Institutes of Health Stroke Scale item 5 score (odds
ratio (OR) =3.0; 95% confidence interval (Cl) =1.1-7.7) and the presence of
supraspinatus tendon pathology (OR=4.2; 95% CI=1.4—12.9), were associated with

HSP at 3 and 6 months.

Assessment / Outcomes:

The majority of studies report assessment of HSP using visual analogue scale (VAS)
[5,16] or verbal rating scale [2,4]. VAS is considered a well-known measure for pain
and has been reported to be valid within a variety of settings; however, its use on
people with stroke has been questioned because of its inadequacy in capturing the
complexities of pain [18]. VAS is often found to be used in conjunction with other
forms of assessment as an additional resource for measuring pain and is rarely used
on its own. Additionally, due to the subjectivity of pain, self-reporting is currently the
most valid method of measuring pain and VAS is continually used as a method to

assess pain despite its limitations.

Interventions:

Several systematic reviews have been published in this area and a wide range of
interventions have been reported in the literature. Current management includes
physiotherapy, massage therapy, strapping, slings and other supports to minimize
glenohumeral subluxation, local interventions such as nerve blocks and botulinum
toxin type A (BTx-A) intramuscular injections, and electrical stimulation [19]. Positive
outcomes were noted with the use of corticosteroid injections and electrical
stimulation and conflicting results were seen regarding the use of BTx-A in chronic

patients with stroke.



A few recent studies reported beneficial effects of electrical stimulation for people
with HSP. Chaung et al [20], in their small sample of n=38 patients (Mean age:
61+10 years, time since Stroke: 32.68 £53.07 months) reported that
electromyography (EMG) triggered electrical stimulation with bilateral arm training
was effective in reducing pain in both subacute and chronic patients with stroke.
Similarly, another recent randomized controlled trial (RCT) reported improvement in
pain but not in joint range of motion, upper limb function and activities of daily living

after application of electrical stimulation in 36 patients with stroke [21].

Future: Assessment and Treatment
With such a large range of potential causative factors, it is important that clinicians
use a consistent approach for the assessment of HSP to deliver more targeted and

effective treatments.

An algorithm for the assessment and management of HSP has been described in the
Scottish Stroke Guidelines [22] that recommends people with new onset of HSP be
screened for pain, and treatment provided accordingly. However, this pathway does
not incorporate a detailed assessment process for various pathologies (capsulitis,
rotator cuff tears, sub-acromial bursitis) that can inform clinical decision making. A
structured process is required that will facilitate people with HSP to comprehensively
describe the nature and impact of their problem. Accurate clinical assessment is vital
as this will help improve patient-clinician communication, have psychological benefits
for patients with chronic pain and help establishing targeted management plans [23].

In routine musculoskeletal practices, patients with shoulder pain undergo a thorough



assessment including subjective, objective and special tests for identifying specific

problems for shoulder pain [24].

Prevalence of rotator cuff tears increases in people with HSP. A recent study
reported that patients with stroke (n=55) with muscle strength <3 on the Medical
Research Council grading scale were more likely to have shoulder pain and rotator
cuff tears [25]. Therefore rehabilitation of rotator cuff should be considered for the
management of HSP. Evidence from people with shoulder pain in the general
population suggests that using concentric and eccentric exercises are effective in
reducing shoulder pain. In a study, thirty-six patients with rotator cuff tendinopathy,
were included and randomly allocated to an isolated eccentric exercise (EE) group
(n =20, mean age = 50£10 years) or a conventional exercise (CG) group (n=16,
mean age = 48+12 years) [26]. After 26 weeks, both groups showed improvement
in VAS scores, suggesting that exercises and training programs are beneficial in

reducing shoulder pain.

To conclude, evidence suggests that there is a need for establishment of a
standardized assessment process for HSP to improve decisions about treatment. By
doing a robust holistic assessment on symptoms and impact of HSP, other
biopsychosocial issues associated with HSP may also be identified that would
otherwise be missed. This will allow offering other treatment options including
referral to various services. Evidence from routine musculoskeletal practices could
be adapted and tested on patients with HSP to improve pain and functional

outcomes.
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