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A Review on Post Stroke Shoulder Pain Management
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Abstract:
Shoulder pain is critically important obstacle to functional recovery in most of the stroke
sufferers. Hemiplegic shoulder pain causes considerable distress and reduced activity
and can markedly hinder rehabilitation. The etiology of hemiplegic shoulder pain is probably
multifactorial. The ideal management of hemiplegic stroke pain is prevention. For
prophylaxis to be effective, it must begin immediately after the stroke. Awareness of potential
injuries to the shoulder joint reduces the frequency of shoulder pain after stroke. The
multidisciplinary team, patients, and care givers should be provided with instructions on
how to avoid injuries to the affected limb. Shoulder strapping may be used to prevent
shoulder pain. Over arm slings should be avoided. Treatment should include analgesics
heat or cold therapy, electrical stimulation and pain free exercise as well. This review was
done to find the recent developments in post-stroke shoulder pain management by
extracting the published articles in this topic. The ultimate objectives were to delineate
most rational and effective treatment options for post-stroke shoulder pain.

Introduction:
Shoulder pain has been reported to be one of the
most common complications after stroke1,2. The
incidence varies between 9% and 40% depending
on patient group and study design1-4. Different
studies have used various terms for shoulder pain,
e.g., shoulder pain in hemiplegia5–8,hemiplegic
shoulder pain9,and post stroke shoulder pain.
Sometimes, it is unclear whether only proximal pain
in the arm was assessed or if also more distal arm
pain was included10 . Shoulder pain hinders
rehabilitation, is an important contributor to length
of hospital stay11,and has been associated with
depression4 and decreased quality of life12.Several
factors have been related to shoulder pain after
stroke such as paralysis3,4,13,14 ,restricted range
of motion in the shoulder5,6,13,spasticity7,8,right
hemispheric cerebrovascular lesion and left
hemiplegia6,8,sensory abnormalities4,8,diabetes
mellitus 3 ,low Barthel Index score 11 ,and
inappropriate handling of the patient9. Recovery
from shoulder pain may occur in 80%4. A common
sequel of stroke is hemiplegic shoulder pain that
can hamper functional recovery and subsequently
lead to disability. Poduri reports that hemiplegic
shoulder pain can begin as early as 2 weeks post
stroke but typically occurs within 2-3 months post-

stroke15.The cause of hemiplegic shoulder pain is
the subject of considerable controversy. The
following processes have all been postulated as
causes of a painful hemiplegic shoulder:
glenohumeral subluxation, spasticity of shoulder
muscles, impingement, soft tissue trauma, rotator
cuff tears, glenohumeral capsulitis, bicipital
tendinitis, and shoulder hand syndrome. The
etiology of hemiplegic shoulder pain is probably
multifactorial. Chae and coauthors indicated that
the amount of motor recovery is related to the
degree of initial severity and the amount of time
before voluntary movements are initiated16, 17.
Factors contributing to pain
Subluxation and spasticity: Wanklyn and coauthors
found no association between the severity of
subluxation and the degree of pain18.Numerous
cases of subluxation without pain have been
documented, as have cases of a painful shoulder
without subluxation. Spasticity is defined as a
velocity-sensitive disorder of motor function causing
increased resistance to the passive stretching of
muscles and hyperactive muscle stretch reflexes.
Van Ouwenaller and colleagues identified spasticity
as a prime factor and one of the most common
causes of shoulder pain in patients with
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hemiplegia19. Compared with patients who have
flaccidity, patients with spasticity seem to
experience a much higher incidence of shoulder
pain, which is thought to result from muscle
imbalance.
Complex regional pain syndrome
The incidence of Complex regional pain syndrome
(CRPS) varies in the literature. Davis and coauthors
reported that CRPS occurs in 12.5% of patients
who have had a stroke, while Chalsen and
colleagues reported the incidence to be
61%20.Onset of CRPS is within 3 months post stroke
and rarely after 5 months post stroke. In a study,
Davis and coworkers demonstrated that of those
patients who developed CRPS, 65% had done so
by 3 months post stroke, and 98% had done so by
5 months post stroke21.
Adhesive capsulitis
Glenohumeral capsulitis is postulated to play an
important role in hemiplegic shoulder pain. Patients
usually present with pain and limited passive
movement of the shoulder, especially external
rotation and abduction. Joynt reported that adhesive
changes may reflect a later stage in the recovery
process, when chronic irritation or injury,
inflammation, or lack of movement eventually results
in adhesions22.
Patients with hemiplegia who have their flaccid arm
in an unsupported, dependent position or patients
who have been inappropriately transferred by
pulling on the arm, tend to be at increased risk for
traction neuropathy. Kaplan suggested that plexus
injury should be considered in a patient who has
atypical return of distal function23.
Neglect
Joynt reported that neglect may lead to increased
trauma or disturbed perception of the quality of the
pain, thereby producing a sensation of pain without
the usual pathology22.Snels and coauthors found
that on numerous occasions, patients with sensory
deficits, visual field deficits, or neglect more
commonly experienced recurrent injuries of the
shoulder, possibly contributing to capsulitis24.
Diagnosis: Diagnosis can be confirmed through
history of stroke and excluding pre stroke pathology.

A Common findings of the shoulder and upper
extremity (UE) reported by patients with hemiplegia
include painful restricted range of motion, mild
swelling and tenderness.
Management update: Most effective and rational
treatment options should address the factors
contributing to pain first, the pain and function.
Glenohumeral subluxation
Treatment of subluxation by reduction remains a
controversial means of controlling shoulder pain.
Slings, arm boards, troughs, and lap trays have
not proven to be effective and, in some cases, may
result in overcorrection. Sling use also may cause
lateral subluxation, impair proprioception, interfere
with functional activities, or promote undesirable
synergy patterns; furthermore, sling use may not
prove beneficial in preventing shoulder subluxation.
Neuromuscular electrical stimulation (NMES), has
proven moderately successful in the prevention and
treatment of subluxation25,26. Yu and colleagues
demonstrated that NMES causes substantial
reduction in subluxation and, possibly,
enhancement of motor recovery and reduction of
shoulder pain18, 27.
Spasticity management: The mainstay of treatment
for spasticity begins with physical therapy and the
use of ROM and stretching exercises,
Overaggressive stretching or ROM should be
avoided during the rehabilitation process28. Proper
positioning also is used as a means of controlling
spasticity, by suppressing the evolution of synergy
patterns. Botulinum toxin also is preferred when
the desired outcome is for slower onset with shorter
duration29,30.This procedure is sometimes used
when the subscapularis and pectoralis major
muscles require nerve block. Chironna and Hecht
felt that motor block to nerves innervating internal
rotators would help relieve the pain caused by
internal rotation synergy31.
Complex regional pain syndrome
Treatment options are numerous and physical
therapy is the cornerstone. ROM exercises, optimal
positioning of the limb, and the avoidance of painful
stimuli are all suggested. Other treatments might
include non-steroidal anti-inflammatory drugs
(NSAIDs), modalities such as electrical nerve
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stimulation or ultrasonography ), a short course of
oral steroids, or a ganglion block.
Adhesive capsulitis
Treatment of adhesive capsulitis usually involves
therapeutic exercise, manual mobilization
exercises, analgesics, and possibly steroid
injections. Treatment for traction injuries is limited
to the use of supportive care until the return of
function.
Subacromial bursitis.
Early treatment with physical modalities, NSAIDs,
steroid injections, and ROM exercises is advocated
for the reduction of symptoms and prevention of
later complications.
Neglect-related pain
Treatment options suggested by Lorish and
colleagues include caloric stimulation, prism
glasses, visuospatial cueing, computer-assisted
training, and compensatory strategies32.
Physiotherapy: Physiotherapy has been used in
the treatment of hemiplegic shoulder pain33. There
are two major approaches to therapy in this field:
those that focus on the problem as a localized
mechanical one; and those that view the problem
as a neurological one. Local treatments used have
included heat and cold therapy34, 35, 36. Slings and
shoulder supports have also been used37, 38. Other
physiotherapy approaches include those of Bobath,
Brunnstrom, and proprioceptive neuromuscular
facilitation. Until recently, the evidence for the
effectiveness of these methods of physiotherapy
has been poor34.

glenohumeral antagonist muscles need to be
released in order for the agonists to work more
proficiently.
A common type of biofeedback, which was first
introduced in 1960, involves the use of EMG for
neuromuscular reeducation. Overall, trials involving
EMG biofeedback have shown mixed results, and
its cost-effectiveness is uncertain. However, a metaanalysis by Schleenbaker and Mainous showed it
to be an effective tool for neuromuscular
reeducation and improving functional outcomes in
stroke patients with hemiplegia40.
Proprioceptive neuromuscular facilitation
Developed by Kabat, Knott, and Voss,
proprioceptive neuromuscular facilitation (PNF)
involves repeated muscle activation of the limbs by
quick stretching, traction, approximation, and
maximal manual resistance in functional directions
(ie, spiral and diagonal patterns) to assist with motor
relearning and increasing sensory input. Lorish and
coauthors have considered it to be an optimal
method of stretching in patients with
hemiplegia32.Numerous clinical trials have not
proven that application of any one facilitative
approaches improves patient outcome over
conventional therapy41-46.

In patients with hemiplegia, ROM of the shoulder is
usually lost early, so Hanger and colleagues
recommended that preventive treatments begin as
soon as possible, usually within the first 1-2 days
post stroke39.Arm support and preservation of joint
ROM is performed through early passive motion.

Constraint-induced movement therapy
Constraint-induced movement therapy (CIT) is a
family of therapies that induce patients who have
had a stroke to greatly increase the amount and
quality of movement of their paretic limb, in turn
improving function. CIT is based on the theory of
“learned nonuse,” first described by Wolf and
colleagues 47 and later by Taub and
coauthors48.Researchers subsequently concluded
that the use of CIT proved to be an effective means
of restoring substantial motor function in chronic
stroke patients.

Biofeedback: Biofeedback is based on muscular
relaxation and/or reeducation by verbal, visual,
sensory, or auditory responses. Biofeedback is
used in an attempt to relax the antagonist muscles,
subsequently allowing the opposed agonists to
function more effectively. In order to reeducate the
upper extremity, the spastic scapular and

Prevention
Without appropriate care, patients with hemiplegia
have an increased risk of developing numerous
shoulder complications, including nerve pressure
palsies, nerve traction injuries, rotator cuff
pathology, capsulitis, impingement syndromes, or
subluxation. Strapping also has been studied as a
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means for shoulder support. Theoretically, it should
support the glenohumeral joint or reduce subluxation
while allowing the upper extremity to move freely.
A study by Hanger and colleagues concluded that
strapping the shoulder did not significantly preserve
ROM or reduce the prevalence of subluxation over
a 6-week trial, even when done concomitantly with
standard physical therapy39.
Prognosis
Carr and Kenney reported that about two thirds of
all stroke survivors will be disabled, up to 50% will
be severely disabled, and 10-15% will require
institutional care49.Motor weakness also is reported
in 50-80% of post stroke survivors. Brandstater
reported that most spontaneous recovery of
voluntary motor function occurs in the first 2-3
months following stroke. However, it can occur
years later50.
Cailliet reported an unfavorable prognosis for
complete upper extremity motor recovery if the
flaccid stage lasts longer than 2 weeks,51 Other
unfavorable predictors in estimating functional
recovery include excessive spasticity and impaired
sensation and perception,52Depression also can
contribute to unfavorable outcome, with Wanklyn
and coauthors reporting a 22-27% incidence within
the first few weeks post stroke53.
Conclusion: Hemiplegic shoulder pain affects stroke
outcome in a negative way. It interferes with
recovery after a stroke: it can cause considerable
distress and reduced activity and can markedly
hinder rehabilitation. Hemiplegic shoulder pain has
been associated with prolonged hospital stay and
poor recovery of arm function in the first 12 weeks
after stroke. Depression and reduced quality of
life among patients after stroke with pain has been
described, but it has not been clearly established
if these factors are directly related to the severity
of pain, higher degree of impairment, or other
factors. Important outcomes include pain relief,
improved passive and active range of motion and
arm function Indications for surgery in patients
with hemiplegic shoulder pain include failure of
conservative treatment and pain of such intensity
that it interferes with skin hygiene or prevents
participation in rehabilitation.
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