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ABSTRACT

Stroke is a metabolic illness that causes significant
impairment in the working-age population. Disability
develops due to the consequences of neurological
deficiencies and the failure of the medical rehabilitation
process. Post-stroke pain is one of the causes of this
failure. In a post-stroke patient, pain is an unpleasant
physical and emotional experience. In contrast, range of
motion barriers might cause the medical rehabilitation
procedure to fail. This paper aims to review the various
methods of post-stroke pain management that can be
used as an alternative therapy that helps post-stroke
patients’ rehabilitation. The PubMed database was used
to search for different kinds of literature. The study
includes clinical studies, pilot studies, and randomized
control trials published between January 2015 and June
2023. The authors omit several publications to ensure
that the final selection of papers includes only the most
relevant and reputable sources of information on post-
stroke pain, post-stroke pain management, and pain as
a measure of outcome. There are 28 publications to be
reviewed. The most prevalent cause of post-stroke pain
was hemiplegic shoulder pain in numerous studies that
have an impact on the post-stroke recovery process. In
conclusion, the options for post-stroke therapy range
from conservative rehabilitation to interventional
therapy. Several innovative experimental rehabilitation
treatment approaches have been studied. However, the
findings do not outperform conventional rehabilitation
treatment.
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INTRODUCTION

Stroke is a metabolic disease that has a high
mortality and morbidity rate. It decreases
productivity in adults aged 15 to 49. Stroke-
related death and disability account for 15%
of healthy life lost in those aged (Feigin et
al., 2022). The impairment is caused by the
inability of these patients to complete the
physical rehabilitation phase and recover to
a normal or near-normal quality of life. Pain
is one of the causes of this failure (Payton &
Soundy, 2020). Pain is a significant issue in
stroke patients. The total pain prevalence in
post-stroke patients was 29.56% (Paolucci
et al., 2016). Post-stroke pain (PSP) affects
several regions of the body, including
the shoulder, knee, and brain, and has a
detrimental impact. PSP affects several body
regions, including the shoulder, knee, and
brain, and significantly impacts these patients’
daily activities and return to work (Broussy
et al., 2019; Mendigutia-Gémez et al., 2020).
Hemiplegic shoulder pain has been found
to harm stroke outcomes (Roy et al., n.d.).
Patients with greater PSP levels had a higher
prevalence of impairment.(Rahmatian et al.,
2023) PSP can lead to impairment as a result
of a reduction in physical function, which can
harm rehabilitation outcomes (Treister et al.,
2017). Survivors who had more frequent pain
reported worse quality of life, self-perceived
health status, and post-stroke recovery
interference (Westerlind et al., 2020). It
impedes recovery after a stroke. These produce
significant discomfort and limited activity and
can significantly inhibit recovery (Andersen,
1985; Garland, 1985; Griffin, 1986).

PSP causes patients to have a negative

emotional experience and impairs their
capacity to complete the post-stroke
rehabilitation  procedure.  Unfortunately,

caregivers and professionals continue to

ignore pain as a subjective experience during
examinations. It is also typical for analgesic
medicines, including NSAIDs and opioids,
to be abused. These can emerge due to the
clinical inability to identify the primary cause
of PSP pathogenesis. These can also occur
due to patients seeking assistance to deal
with discomfort. The use of opioid analgesics
and NSAIDs has an impact on the cognitive
function of stroke patients undergoing physical
rehabilitation. The cognitive characteristics
of analgesic medications are complicated and
diverse. Opioids, tricyclic antidepressants,
and anticonvulsants have all been linked to
decreased cognitive performance in a variety of
categories (Moriarty et al., 2011).

Detailed data collection on the various forms
of PSP and their treatment is required. This
information is necessary to understand the
pathophysiology and offer an overview of
PSP therapeutic options. Early PSP detection
is needed to save individuals from developing
chronic pain issues. Acute nociceptive pain
can progress to chronic pain by the process of
central and peripheral sensitization. Therefore,
this paper aims to review the various methods
of post-stroke pain management that can be
used as an alternative therapy that helps post-
stroke patients’ rehabilitation.

MATERIAL AND METHODS

The author used the PubMed platform to search
for publications with the phrases “stroke”
OR “post-stroke” AND “pain” to conduct a
complete literature study on the management of
post-stroke pain. To ensure a full overview of
the literature on this issue, the study includes
clinical studies, pilot studies, and randomized
control trials published between January 2015
and June 2023. Only publications published in
English and full-text articles were considered
for the review.
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The search returned many prospective
information sources, including 277 publications
about stroke and pain. The authors omit several
publications to ensure that the final selection

Total Documents Were Trace

(n=277)

l

identification

Sereening And
Eligibility

l

Related Paper (n=28)

Inclusion

Figure 1. PRISMA Flowchart

Result
Management of Post Stroke Pain

The author summarizes various treatments for
post-stroke pain based on several publications,
including research, pilot studies and ongoing

of papers includes only the most relevant and
reputable sources of information on PSP, PSP
management, and pain as a measure of outcome.
There are 28 publications to be reviewed (see
Figure 1).

240 Documents Were Excluded for the following
reason ;
- Notin English Language

pr—— - Filtered wsing keywords : "Stroke”

- Mot Related to Post Stroke Pain
- There were no data about management to PSP

9 Documents Were Excluded for the Following Reason

- The Study is still on going

Related Paper (n=37) =P _  No"pain” as the outcome

- Duplication
- Mot Related to Post Stroke Pain

studies. Most of the post-stroke pain treated
in this study was hemiplegic shoulder pain.
Pain clinical outcomes were assessed using a
standardized assessment scale as listed in the
following table.



QANUN MEDIKA Vol 8 | No 1 January 2024

Study Participants Sample Mean Age  Type of Post Intervention Duration of  Pain Result
Population Size (Years) Stroke Pain Intervention Qutcome

(Janetal, 2017)  Post Stroke 38 5292 + Hemiplegic I :-Low level light 10 min oncea VAS There was a
Patients 11.67 Shoulder Pain amplification by day for 10 significant

stimulated days on Shoulder pain  difference
emission of single and disability ~ (p<0.05)
radiation (LASER) shoulder joint  index between the
(SPADI) experimental
C: Interferential and control
current (IFC) groups in terms
treatment from of VAS,
IFC machine shoulder pain,
(ENRAF- and disability
NONIUS), by a index.
four-pole method
with Dipole vector
(automatic)
(Borboni etal,, Post stroke 35 1:68 +9 Hemiplegic Robot-Assisted 2 weeks VAS statistically
2017) patients (full Wrist Pain Rehabilitation of significant
paralysis ) Hand Paralysis difference
between the
C:67+ groups (P<0
8(partial .005)
paralysis )

(Jeonet al.,2017) Subacute 21 1:50.7 £ Hemiplegic I : task-oriented 30 minutes, VAS There was a
stroke 104 Shoulder Pain electromyography  five times a substantial
patients triggered week for four improvement in

C:56.9 + stimulation weeks. VAS findings
12.1 in the
C: cyclic experimental
functional group when
electrical compared to the
stimulation control group

(p<0.05).
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shoulder range shoulder
of motion. abduction (P
=0.001) and
internal rotation
(P =0.004).
(Panetal,2018)  Stroke 120 1:64,5 hemiplegic modified at least 60 VAS substantial
patients shoulder pain wheelchair arm- minutes a NRS changes in the
C: 635 support day, six days Visual
a week, for Analogue Pain
four weeks Scale or
Numeric Pain
(total 12 Rating Scale
weeks)
(Zhou etal., Post Stroke 90 I1: hemiplegic I1 : Routine 4 weeks NRS TENS and
2018) Patients 59.3510+£78  shoulder pain rehabilitation + NMES can both
NMES (15Hz, successfully
pulse width enhance HSP,
200ms) was with NMES
12 applied to clearly
58.509-07 supraspinatus and outperforming
deltoids (medial TENS in terms
and posterior of long-term
parts) analgesia
C: maintenance.
63.7811£17 12: Routine
rehabilitation +
TENS (100Hz,
pulse width

100ms) was used
on the same areas

C: Routine
rehabilitation
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C6-C7 or C7-T1
vertebra)

C : sterile saline
(suitable for
human injection)
as a clear colorless
solution, with the
same appearance

as for the
etanercept
(Pain etal., 2020) 6-24 months 20 1:634 Hemiplegic I : the 3D-SPA 4 weeks PI-NRS:Sleep When
post stroke C: 60,9 Shoulder Pain mobilization and functional compared to
protocol reach controls, the
3D-SPA group
had a
substantial
effect size (OR
=9.33) for
reduced
discomfort
during sleep.
(Galhardoni et Patients with 98 55.02 £ central active PSI-r'TMS, 12 weeks BPI=Brief Pain
al., 2019) central 12.13 neuropathic pain ~ ACC-rTMS, sham- Pain Inventory interference
neuropatic PSI-rTMS, or with daily
pain after sham-ACC-rTMS NPSI= activities, pain
stroke or arms Neuropathic dimensions,
spinal cord Pain neuropathic
injury Symptoms pain symptoms,
Inventory mood,
stimulation of the medication
anterior cingulate usage, wo&om_
cortex (ACC) or excitability
the posterior mmmo.mmEo:\.ﬁmn or
superior insula quality of life
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days/week, 2-4

fluidotherapy

hours/day) group than the
control group
(P <0,005).
(Kasapoglu- First stroke 60 1:5847 Hemiplegia I: Intramuscular 2weeksand  VAS I : Significant
Aksoy etal,, and 14,68 Shoulder pain njection 6 weeks improvement in
2020) complaint of C:59.89 + botulinum toxin pain VAS score
HSP for at 10,57 type-A into on week 2 and 6
least 3 weeks pectoralis major
, more than 6 and teres minor C : Significant
months after muscle improvement in
onset of pain VAS score
stroke C : Suprascapular on week 2
Nerve block
(Korkmazetal,,  Post stroke 44 [:65.7+ Hemiplegia I : high-intensity 3 sessions of  VAS When the
2022) patients 11.6 Shoulder pain laser therapy the clinical data in
accompanied by intervention Shoulder Pain the post-
C:60.4 + partial thickness C: per week for  and Disability ~ treatment
12.1 rotator cuff tear 3 weeks. Index period were
(SPADI) compared to

pre-treatment
values within
the groups, a
statistically
significant
improvement in
the parameters
of VAS, ROM,
FIM, SPADI,
NHP, and
PTRCT size in
the HILT group
(all P 0.05) was
noted.

11
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Radiofrequency PRF group (3.5
Treatment 1.9vs. 1.2 1.0)
and third month
C : suprascapular (421.7vs. 1.2
nerve block (NB) 0.9) compared
with lidocaine to the NB group
(P 0.01).
(Serrezuela et al., PostIschemic 16 1:63.4+ Hemiplegic I : Robotic 3 months Painful Robotic
2020) Stroke 15.9 Shoulder Pain Therapy shoulder treatment has a
severity positive impact
C:64 £ C : Conventional on pain
19.7 Rehabilitation reduction and
Hrou.ﬁuv\ abolition.
(Aprile etal, Post stroke 224 69.0 £11.2 Hemiplegic I : robotic daily for 45 Numerical Both therapies
2021) patients Shoulder Pain rehabilitation min, five Rating Scale considerably
days aweek, and the decreased
C : upper limb for 30 Douleur moderate/severe
conventional sessions Neuropathique pain and the
rehabilitaiton neuropathic
component.
(Pérez-De la Stroke 45 1:63,8 Hemiplegic I :aquatic AiChi  twosessions VAS Significant
Cruz, 2020) patients 13,6 Shoulder Pain therapy, of changes in the
physiotherapy VAS were
C:62,7 + C : physiotherapy ~ per week for discovered in
134 treatment on dry 12 weeks (a the
land total of 24 experimental
sessions). group.
Each session
was 45 min
(Uzdu et al., Post stroke 44 1:595+ hemiplegic I: PRP injections (VAS) PRP injections
2021) patients 12.9 shoulder pain were shown to

13
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Discussion

The Type and Pathophysiology of Post
Stroke Pain

Several forms of post-stroke pain and their
pathogenesis have been described in the prior
literature, including central post-stroke pain,
complicated regional pain syndrome, pain
associated with stiffness and subluxation, and
painful condition of the hemiplegic shoulder
(Treister et al., 2017). According to our analysis
of the literature, the most prevalent cause of
post-stroke pain was hemiplegic shoulder pain
in numerous studies. This contradicts previous
epidemiological research. Musculoskeletal
pain is the leading cause of post-stroke pain in
all stages of stroke, followed by shoulder pain,
CPSP, headache, and pain-related spasticity
(Paolucci et al., 2016). The most often
addressed is hemiplegic shoulder discomfort,
which impacts the post-stroke recovery process.

A

Supraspinatus
muscle

Humeral head

Shoulder subluxation

Humeral head

Following a stroke, individuals’ daily lives are
hampered by shoulder discomfort (Lindgren et
al., 2007).

Hemiplegic Shoulder Pain

Hemiplegic shoulder discomfort can be
caused by a variety of factors, including
shoulder subluxation, post-stroke stiffness and
contractures, and rotator cuff abnormalities
(Treister et al., 2017). Shoulder subluxation
occurs when the glenohumeral joint’s
mechanical integrity is disrupted, leading in a
perceptible separation between the acromion
and the humeral head (Figure 2).

Spasticity is described as a velocity-dependent
increase in muscle tone that is accompanied by
a hyperactive stretch reflex. The subscapularis
is an internal rotator of the shoulder that also
helps in arm abduction and extension from a
flexed posture (Figure 3).

B

Supraspinatus
muscle

Figure 2. Normal shoulder (A) and shoulder subluxation (B): the supraspinatus is flaccid during the

early phase of hemiplegia. The weight of the arm might cause humeral head subluxation toward the

inferior margin of the glenoid cavity (Treister etal., 2017).
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Pectoralis major
(clavicular head)

Pectoralis major
(sternal neaa)

B Subscapularis

Figure 3. Normal Muscle (A) and Subscapularis: one of the primary internal rotators of the shoulder.

(B) In hemiplegic spasticity, the subscapularis is tonically activated as part of the synergistic flexor

group, limiting not just external rotation but also shoulder abduction and flexion (Treister etal., 2017).

Central Post Stroke Pain (CPSP)

Central poststroke pain (CPSP), a kind of
neuropathic pain induced by central nervous
system injury following cerebrovascular
accidents, is one of the most prevalent stroke
sequelae (Klit et al., 2009). CPSP has been
linked to a variety of variables, including
sensory  deafferentation,  spinothalamic
dysfunction, and central sensitization and
disinhibition in pain networks (Boivie et al.,
1989; Hosomi etal.,2013; Wasner etal., 2008).
The spinothalamic tract, which transmits pain,
temperature, and deep touch from the body,
is the most researched tract related with pain.
The spinothalamic lot runs from the lateral
section of the spinal cord to the ventral

16

posterolateral nucleus (VPL) of the thalamus,
eventually terminating in the postcentral gyrus
(Figure 4). CPSP can be caused by lesions or
damage to any region of this tract; however,
some structures are more strongly connected
with this condition than others (Treister et al.,
2017).

Complex Regional Pain Syndrome

Complex regional pain syndrome (CRPS) is defined
by pain as well as sensory, autonomic, trophic, and
motor abnormalities (Marinus et al., 2011). A differ-
ence is established between CRPS-1 and CRPS-2,
in which a nerve lesion cannot be found (Marinus
etal., 2011).
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Figure 4. Central post-stroke pain neuroanatomy scheme

CONCLUSION

According to the literature analysis
above, there is a lot of research on managing
hemiplegic shoulder discomfort. The options
for post-stroke therapy range from conservative
rehabilitation to interventional therapy. Several
innovative experimental rehabilitation treatment
approaches have been studied. However the
findings do not outperform conventional
treatment for rehabilitation. It is provided
that by understanding the numerous therapeutic
options for post-stroke pain, neurologists would
be able to carry out post-stroke pain management
thoroughly, with the ultimate objective of pain-
free patients. The achievement of pain-free
patients can increase the patient’s quality of life.
Furthermore, the disability rate of post-stroke
patients will not rise. Patients recovering from
a stroke are expected to be able to resume their
regular activities without experiencing pain or a
deterioration in quality of life.
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